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Preface

Sound offers a sensitive means of registering change. The erosion of ecosystems, the loss of biodiversity, and the
impact of extractive urban processes are often first perceived acoustically before they are rendered visible or
measurable. Within this context, acoustic ecology operates as an interdisciplinary field of research and practice
as well as a form of ecological care. It relies on attentive listening as a means of acknowledging harm, sustaining
memory, and cultivating more than just reparative relationships between humans and the more-than-human
world.

The 7th Conference on Acoustic Ecology, Soundscapes, Biophony and the Climate Crisis, took place in Greece (7-
10/11/2024) in Athens and Ancient Epidaurus, organized by the Department of Music Studies of the NKUA in
collaboration with the Hellenic Society for Acoustic Ecology and the Municipality of Epidaurus. The 7th
Conference on Acoustic Ecology convened at a moment of profound ecological, cultural, and ethical urgency. As
accelerating environmental change reshapes the acoustic character of the planet, listening becomes both a
method of inquiry and a form of responsibility. The 7th Conference on Acoustic Ecology brought together
researchers, artists, practitioners, and scholars from around the world to explore the evolving relationships
between sound, environment, culture, and society. Situated in Athens, a city where history, urban life, and sonic
heritage intersect, the conference provided a resonant setting for critical reflection on how sound shapes and is
shaped by ecological, technological, and social conditions.

The most notable moments of the conference were the two soundwalks at the Ancient Theatre of Epidaurus and
the Small Theatre of Epidaurus. These walks were conceived not merely as experiential activities, but as ritual
practices of attunement and care. In antiquity, the Theatre of Epidaurus formed part of a broader healing
landscape associated with the Sanctuary of Asklepios, where medicine, ritual, architecture, and performance
were intertwined. Sound, voice, and communal listening were integral to processes of Oepansioa—understood
not only as cure, but as ongoing care and balance.

Extending this embodied approach, the soundwalk at the ancient Theater of Epidaurus situated listening within
a site of exceptional acoustic and historical significance. Walking and listening together in this landscape—where
architecture, nature, and voice have converged for millennia—participants were encouraged to attune to the
continuity and vulnerability of sound across time, and to reflect on how ancient practices of listening may inform
contemporary responses to the climate crisis.

Across keynote lectures, paper sessions, workshops, and artistic presentations, participants engaged with sound
as an ecological, cultural, technological, and political phenomenon, framing soundscapes as both objects of study
and tools for knowledge production, artistic practice, and environmental action. Contributions addressed
soundscapes in virtual and augmented reality through geolocated audio, interactive installations, and data
sonification that expand multisensory perception and awareness of planetary processes, while others
foregrounded improvisation, embodiment, voice, and collective listening as ways of rethinking spatial experience
and soundscape aesthetics. A substantial body of work advanced soundscape analysis through innovative
qualitative and quantitative methodologies applied to urban, architectural, touristic, subterranean, and
protected natural environments, alongside practices of documentation and digital preservation that highlighted
acoustic heritage, traditional crafts, community memory, and the impacts of tourism and modernization. Further
studies linked acoustic ecology with soundscape ecology, bioacoustics, and climate research, exploring
biodiversity, geophony, human well-being, and ecological activism through listening practices and sonification.
The diversity of perspectives represented in these proceedings reflects the interdisciplinary nature of acoustic
ecology and underscores the field’s capacity to bridge scientific inquiry, artistic practice, and social engagement.
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The contributions collected in these proceedings reflect the diversity of the Hellenic Acoustic Ecology society
scientific research, soundscape studies, artistic inquiry, and community-based practice. Together, they articulate
listening as a mode of knowledge production and as a practice of responsibility—one that can support
environmental awareness, activism, and healing in times of crisis. Many of the works engage directly with
threatened soundscapes, while others propose methods through which sound may function as a medium for
restoration, stewardship, and collective resilience.

This volume brings together selected contributions originating from abstracts evaluated and accepted by the
Scientific Committee, reflecting the thematic scope and research directions of the 7" Conference on Acoustic
Ecology. The following topics are presented below in order to illustrate the breadth of the Conference themes
and to highlight the diverse approaches represented in the selected contributions. Each thematic section offers
a concise introduction to the papers it comprises.

Soundscapes in Virtual and Augmented Reality

In "Integrating Soundscapes with Augmented Reality: Design and Implementation of a Geo-Located Audio AR
App on the European Trail E4 on the Sitia Plateau" Konstantina Stavropoulou and Magdalini Chatzaki explain the
production of geolocated audio in AR application that reflects the historical and environmental narratives of the
area in order to enhance users’ multisensory environmental perception. In "Interactive electroacoustic music -
the concert space as an ecosystem: The Mon Repos Augmented Soundscape Project - A site specific sound
installation in a dialectic with its environment", Philippos Theocharidis presents an interactive platform for site-
specific electroacoustic installations, integrating human, biological, geological, and artificial sounds into holistic
soundscape ecosystems. In the paper “Exploring the Impact of Magnetic Storms on Earth's Ecosystem through
Data Sonification" Christina Georgiou, Areti Andreopoulou and Anastasia Georgaki explore how innovative
sonification tools can raise awareness of cosmic phenomena affecting the Earth.

Improvisation, body, voice and space and Acoustic Ecology

In "Listening Together Across Distances" Shortwave Collective research situated radio listening through a
collective feminist practice. In "All That Is Solid Decays into Air - resonant gestures for ambiances creation",
Nicolas Remy, Evangelia Paxinou and Petros Flampouris explore sonic encounters at Pilio Sanatorium, using
improvisation and radio to rethink soundscape aesthetics and deepen environmental perception.

Soundscape Analysis

In "Echoes of Embodied Experiences: Walking Methodologies for Sensorial Research" Mersida Ndrevataj and
Petros Flampouris demonstrate how the sensory methodologies of shadowing and sound recording uncover non
visual dimensions of urban experience. Petros Flampouris and Nicolas Remy in "Non-standard acoustic
measurement for architecture soundscape mapping" introduce qualitative and quantitative soundscape analysis
tools to enrich architectural and planning design. In "The sound territories of diversity, between humans and
non-humans. An anthropological-biodiversity approach of the soundscapes territorialization in urban resourcing
areas", Philippe Woloszyn, Kahina Ikni and Elsa Alfonsi present a soundscape indicator for Bordeaux quiet areas,
analysing human and non-human sound practices within urban ecological restoration projects. In "Soundscape
of Agia Paraskevi Cave (Skoteino, Crete, Greece)" Maria Kantzaridou, loannis Ekklisiarchos, Panagiotis
Georgiakakis, loannis Nikoloudakis and Kaloust Paragamian introduce innovative cave soundscape analysis,
including ultrasounds, to monitor biodiversity, geophysical processes, and human presence in karst ecosystems.
In "Measuring the noise footprint of tourism" Aggelos Tsaligopoulos, Stella Sofia Kyvelou, Nicos Bobolos, Aimilia
Karapostoli and Yiannis Matsinos develop a noise footprint calculator for Lesbos tourist accommodations,
assessing soundscapes and seasonal variations to promote sustainable acoustic management.

Soundscape analysis and Digital Preservation

Natalia Lithadioti and Theofanis Maragkos in "The Sound of the Last Traditional Tinsmith of Skopelos" present
the sonic methods for producing a sound documentary about the craft of tinsmithing and its socio-cultural
environment. In "Soundwalks at Protected Areas, The case study of the National Marine Park of Zakynthos"
Foivos Adamidis, Kalliopi Chatzimichail, Sofia Kapota, Panagiotis Karounias, Maria Makri, Theofanis Maragkos,
Charikleia Minotou and Christos Paleologos use Acoustic Ecology practices to create communicative materials
for Protected Areas and to map their biodiversity. In "Resonant Echoes: Acoustic Heritage and Cultural Memory
in the Mani Peninsula" George Edmondson, Penelope Bekiari and Anastasia Georgaki combine community
engaged field recordings, ethnographic narrative and brainwave data to reveal the cultural significance and
heritage value of the soundscape. In "Exploring the sonic tapestry of insular Greece: spatial capture and
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systematic analysis of the Naxos’ Island soundscape" Emmanouil Lianis, Giorgos Dedousis, Konstantinos
Bakogiannis, Areti Andreopoulou developed an interactive virtual “sound-travel” map through a deep analysis
on the impact of tourism on the soundscape of a Greek island.

Acoustic ecology and Soundscape ecology

In "Some Notes on an Ecology of Time", Peter Nelson explores how acoustic ecology links sound and time,
showing auditory phenomena shape temporal perception and relational experiences in specific environments.
In "Environmental Active Listening as a Form of Ecological Activism. Case Study: The Soundscape of “Pedion
Areos" Wiktor Mastela, Areti Andreopoulou and Thanos Polymeneas-Liontiris advocate active listening as
political practice of sonic activism in urban green spaces. In "A Hypothesis on the Influence of Ground Vibrations
and Geophonic Sounds on Human Brain Activity", Gabriel Farilekas and Penelope Bekiari sonify ground vibrations
to assess brain responses, finding natural low-frequency vibrations relax, while urban vibrations increase stress.
Charikleia Minotou, Theofanis Maragkos, Aristotelis Martinis, Aristotelis Filippos Skiadaresis and Spyros
Kotomatas in "Highlighting natural and cultural heritage through soundscapes - Case study: the marine protected
area of Gyaros" analyse the development of an immersive audiovisual environment to safeguard the area’s
memory and heritage.

Soundscapes as a compositional framework

In "Sound Environment and Traditional Music in the Mountainous Pieria before Electrification", Thomas
Apostolopoulos recalls pre-electrification rural Greek soundscapes, documenting natural and human sounds and
their influence on local traditional music authenticity. In " Acoustic Futures: Eavesdropping on Dystopian and
Utopian Possibilities" Luc Messinezis argues acoustic ecology and sound studies use past and present
soundscapes to imagine, communicate, and shape possible future worlds. In "Oceanic ClimateScapes": A real -
time sonification of aquatic physicochemical climate change data, set on marine soundscapes" Maria Kolia and
Areti Andreopoulou combine culture, nature and performance in artistic sonification practices to enhance
awareness of aquatic ecosystems. In "Utilizing soundscape analysis for site-related fixed media composition
inspired by the acoustic environment and history of the Decauville route at Alona, Florina" Nikos Kokolakis
explores the role of soundscape analysis in the creation of site -related fixed- media composition. In "Knud Viktor
(1924-2013) — The Art of Listening", Julie Michel explores Knud Viktor’s "sound images", combining field
recording, electroacoustic composition, and deep listening to document Mediterranean biophony and geophony,
contributing to the construction of a sensibility. In "Air and Sound: Historical Sound, Archaeological and Historical
Data Transformed into Sound Art", Dimitris Bakas and Eleni Gerofoka present a sound installation linking
historical data and the ancient hydraulis, transforming its air-driven sounds into an artistic, educational
experience. In "The soundscapes of Kea as an auditory background for recording traditional instrumentalists"
Theofanis Maragkos, Georgios Konstantakis, Athanasios Epitideios, Apostolos Loufopoulos and Renata
Dalianoudi document Kea’s traditional musicians through soundscape-based documentaries, preserving
intangible musical heritage using ethnomusicology, high-quality audio, and audiovisual methods.

Bioacoustics, biodiversity, and climate crisis

In "Bioacoustics and videogames as transformative media to engage the public in sustainability. Restoring blue
carbon habitats in the Philippines" Ricardo Climent and Camille Rivera apply bioacoustics data and field
recordings into climate-action video game development, emphasizing the reforestation and conservation of
mangrove habitats. In "The Song of Blackbird»: a bioacoustic and musicological approach", Angeliki Kontopoulou,
Panagiotis Syrios and Anastasia Georgaki examine Mediterranean blackbird songs, combining biological, musical,
and cultural perspectives to understand their complexity, improvisation, and artistic significance. Dimitris Batsis
in "EcoMuseum Zagori Soundscapes: Raising Awareness through Acoustic Community Interventions" describe an
immersive narrative using soundscapes to tell stories of biodiversity, human - environment interaction and
climate change impact on ecosystem. In "VLN_temp project: Music creation for violin and live electronics using
sound sonification techniques to reflect global temperature changes", Dimitra Remidianaki and Anastasia
Georgaki present a violin and live electronics composition using sonification to convey climate change data and
raise ecological awareness through sound art.

Acoustic Ecology in education

Aimilia Karapostoli, Dimitris Giouzepas and Aggelos Tsaligopoulos in "The notion of soundscape in Architectural
education; The case of two short design assessments in the studio" explore sonic ways in architectural
representation. In "Program «Soundscapes of Taygetos»: From Sound Literacy to Ecological Literacy", Dimitrios
Sarris outlines Soundscapes of Taygetos methodology, educational outcomes, and research showing climate
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collapse impacts mountain soundscapes through water loss. In "Aural Inclusion: Bridging Sound Art and
Technology for/with the d/Deaf and Hard-of-Hearing", Dana Papachristou and Yorgos Samantas present
Audibility project, promoting inclusive sound art through Deaf-centered, multisensory practices and reimagining
soundscapes as accessible cultural commons. In "Acoustic Oiko-topia: Educational aspects of collectivity and
sustainability through sound", Andromachi Vrakatseli presents Acoustic Oiko-topia workshop using sound art
education to foster acoustic justice, sustainability, and collective environmental listening among children. Renata
Dalianoudi, Theofanis Maragkos and Christina Sotiriou in the paper "From Field Recording to Hybrid Sound
Narratives: Ecological Radio Documentary and Music-Pedagogical Echo-Stories" introduce the ethnographic
ecological documentary drawing on field recording and sonic storytelling that can enhance also Environmental
Education. In "The wetland of Vravrona. Case study of a recording of a threatened soundscape" Emmanouil
Anastasiadis, Dimitra Agrafioti and Theofanis Maragkos focus on the analysis of spatio-temporal soundscape
variations in the threatened Vravrona wetland ecosystem in Greece.

Anastasia Georgaki, Chair

Areti Andreopoulou, Paper Chair
Andromachi Vrakatseli, Editor
Kostas Paparrigopoulos, Editor

Videos

10



7' Conference on Acoustic Ecology “Soundscapes, Biophony and Climate Change Crisis”
Athens, Ancient Epidaurus, 7-10 November 2024

Soundscapes in Virtual and Augmented Reality

11



7' Conference on Acoustic Ecology “Soundscapes, Biophony and Climate Change Crisis”
Athens, Ancient Epidaurus, 7-10 November 2024

Integrating Soundscapes with Augmented Reality: Design and
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Abstract

This presentation details the design and implementation of an audio augmented reality application for the
European path E4, specifically the segment traversing the Sitia plateau. Developed in production of the
Foundation of Research and Technology, this project aims to interpret the enviromental and cultural heritage of
the region, capturing also the essence of local life over time through the sounds. The motivation for creating this
application arises from the need for a multisensory environmental perception and an enriched acoustic
experience. The main purpose is to enhance hikers' experience by providing geolocated audio that conveys the
historical and environmental narratives of the area, which are not immediately perceptible through direct sensory
experience. The content of the application was developed after long term study of the area, interactions with the
local population and extensive multi-day field recordings. To support educational engagement, an accompanying
usage plan for primary school students was developed, proposing activities and suggestions based on Acoustic
Ecology principles. Furthermore, the presentation will cover the outcomes of the demonstration of the app in a
group of educators from across Greece and two local student groups. These sessions highlighted the application's
potential to enrich environmental perception and foster a deeper acoustic experience.

Keywords

Audio augmented reality, soundscapes and intangible cultural heritage, augmented travel guide

1. Introduction

In the contemporary landscape, we are experiencing an era of intense acoustic and technological complexity that
reshapes our relationship with the world and our perception of the environment. Rapid technological
advancements and the diffusion of digital technologies often limit the multisensory perception that deepens
human experience. Amidst these conditions, important questions arise regarding our stance toward this reality.
How can we ensure that we cultivate a multisensory perception of the world, one that includes auditory
experiences, without neglecting the possibilities offered by contemporary technology? In what ways can we
creatively harness the potential of technology to enrich our perception of space and sound without distancing
ourselves from mindful listening and experiential engagement with the environment?

In this context, augmented reality (AR) emerges as a promising tool in the quest for multisensory experience and
a deeper connection to space. In recent years, AR has become a powerful form of digital interaction, applied in
various fields such as education, tourism and cultural management. Audio AR introduces a new axis for enriching
user experience by placing sounds at predefined points within a space, emphasizing the acoustic dimension of
information. Research in the field of acoustic guided tours suggests that locally anchored acoustic experiences
strengthen the visitor's connection with the environment, enabling a more immersive and personalized
understanding of the historical and cultural value of a location (Billinghurst et al., 2015; Boboc et al., 2022).
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This presentation focuses on the design and development of an audio AR application for hikers on a section of
the European Trail E4, traversing the Sitia Plateau (e4Waterways app). Developed in collaboration with the
Institute of Computer Science of the Foundation of Technology and Research, this app is part of the Interreg
Greece-Cyprus European Program "Waterways and Stories on E4 and in the Geoparks of the Eastern
Mediterranean - WATERWAYS". Its goal is to enhance the multisensory experience of natural and cultural
landscapes, leveraging digital technologies to preserve and interpret acoustic heritage in an engaging and
educational way for modern users. Moreover, to align the app’s use with educational purposes, an educational
scenario was designed for primary and secondary education based on the principles of Acoustic Ecology. Finally,
the presentation also includes initial pilot actions involving the app’s use with groups of adults and children
during its development phase.

2. Acoustic Ecology and Audio Augmented Reality

Acoustic Ecology perceives sound as an essential element of human spatial experience, with the capacity to shape
our perception of the environment and enhance our connection to it. This approach also aims to cultivate an
auditory awareness that recognizes the complexity of sounds. From this perspective, Acoustic Ecology provides
a suitable framework for integrating augmented reality, not merely as an additional element but as a tool that
highlights and harmoniously integrates into the existing soundscape. In augmented reality, space is not only
presented through visual data but is enriched with soundscapes that emerge in real time, creating a multisensory
experience that invites the user to connect emotionally and diversely with the landscape (Gaye et al., 2003). The
role of the acoustic environment as an “invisible guide” is elevated, shaping the meaning and personal
connection to the space.

Focusing more closely, geo-located audio augmented reality refines this experience through precise positioning.
Sounds are no longer merely atmospheric but are specifically integrated into the environment, offering a
historical and cultural dimension to each place (Hazzard et al., 2014). For example, in an archaeological site, sonic
echoes of the past could be revived, with sounds such as ancient voices, tool noises or subtle environmental
whispers activating according to the user's position. This acoustic interaction functions not only as a narrative
tool but also as a medium for education and the preservation of intangible cultural heritage. Audio AR aligns with
the objectives of Acoustic Ecology, inviting us to "listen" again to the world around us, not just through hearing
but through a deeper emotional engagement (Kendall, 2010).

One of the fundamental practices of Acoustic Ecology, the soundwalking, offers, as defined by Schafer, a
conscious auditory experience where participants actively observe the surrounding soundscape (Schafer, 1994,
p.213). Within the context of audio augmented reality, the soundwalk is enhanced by the ability to embed
additional sonic elements related to the cultural, historical, architectural or environmental identity of the place.
By placing specially designed sounds at specific points, participants have the opportunity to experience a sound
environment that is not only present but also “overlaid” with elements from the past or the imaginary
(McCartney, 2010). This approach promotes conscious listening and connection with the soundscape, fostering
a deeper, interactive relationship with the space.

3. Audio Augmented Reality and Acoustic Guided Exploration

Audio augmented reality (Audio AR) has evolved into a sophisticated tool that enhances acoustic tours,
expanding the experience beyond traditional narration. Instead of being limited to static information, Audio AR
dynamically enriches the sound environment, allowing sounds from the imaginary, the past and the present to
coexist based on the user's position and movement in space (Billinghurst et al., 2015; McCartney, 2010). This
layered approach, which blends real-time ambient sounds with historically informed elements, transforms users'
perception, immersing them in a narrative-rich soundscape that resonates with the immediate environment
(Dedousis et al., 2021). This form of guidance offers visitors the feeling of being “within” the history and cultural
background of a place, deepening their cultural and emotional engagement (Boboc et al., 2022).

In natural environments, acoustic tours through Audio AR strengthen users' connection with the landscape,
positioning the soundscape as an active component in their experience. In areas like the European E4 trail, where
nature and its sound environment play a vital role, Audio AR introduces a new form of conscious listening. Users
can “listen” to imagined soundscapes as they are activated in real-time according to their location, creating a
dialogue between natural and technological sound (Gaye et al., 2003; Hazzard et al., 2014). In this way, sound
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reality deepens the understanding of its ecological and aesthetic dimension, enriching the user’s overall
experience of space (Augoyard & Torgue, 2005, p.8). Furthermore, audio augmented reality can incorporate a
critical perspective into acoustic tours, serving as a medium for highlighting and commenting on social and
environmental issues, utilizing technology’s potential as a tool for social critique. Through this application of
audio AR, issues such as the alienation of the acoustic environment in areas with wind power farms can be
brought to the forefront, offering users an experience that not only connects them with nature but also
encourages reflection on the consequences of human interventions in the natural landscape (Farman, 2020).
This technology holds the potential for a conscious interaction with the environment, emphasizing the cultural
and social dimensions of space and inviting users to reflect on the role of technology in the daily experience of
place.

4. Application Description

The e4Waterways application, designed for Android smart devices (Android 12 and newer), enables a geo-
located audio-augmented route. To activate real-time navigation, the user grants location data access and
subsequently receives audio cues as they approach points of interest along the route. Without the necessity of
headphones, the user can listen directly from the smart device to audio clips—sometimes realistic, sometimes
imaginative—that highlight natural, historical and cultural landmarks. This approach enhances the immersive
experience of the soundwalk, strengthening the visitor's connection with the environment. The user is also given
the option to pause or replay the audio clip at any time. Additionally, the application supports remote exploration
through a digital sound map of the route.

5. Design and Implementation of the Application

The creation of the audio-augmented reality application for the Chandra-Voila trail was based on a series of
stages, following a holistic and interdisciplinary approach. The first stage involved historical and cultural research
of the area, in collaboration with the Ephorate of Antiquities of Lasithi. Historical records were studied regarding
the evolution of the population and the history of the region, including monuments such as the ancestral tomb
of the poet Dionysios Solomos in the abandoned settlement of Voila. The research also explored the area’s
musical tradition, highlighting its primary differences from the traditions of Western Crete.

The next stage involved visiting the area and participating in the daily life of the village of Chandra, located at the
center of the trail's area of interest. A multi-day field research was conducted, focusing on recording daily
soundscapes and deepening understanding of the local culture and traditions. Throughout the day, the sounds
of village life were documented with continuous field recordings and soundwalks. Efforts were made to capture
the acoustic "texture" of local customs and social life by living alongside residents during their daily activities,
including tasks such as milking with shepherds and assisting in the village church. Guided by the village's former
school principal, an amateur folklorist who has been a resident for the past 65 years, numerous visits were
conducted to sites of natural interest. An extensive three-part interview was also conducted, in which he
narrated stories and highlighted issues related to the village's history, cultural heritage, traditions, natural
resource management, past occupations and the challenges of desertification in the area. Special attention was
given to recording sounds from the wind farm located within the area of interest. Following interactions and
discussions with wind farm workers, recordings of the turbines were made from various points, using specialized
microphones such as contact microphones, geophones and ambisonic microphones, capturing both external and
internal sounds from the turbines. This sound recording highlighted the dynamic contrast between the natural
landscape and technological intervention, adding a critical dimension to the acoustic portrayal of the trail.
Through this intensive process of participation and observation, a rich sound archive was gathered, capturing the
contrasts and combinations characterizing life in the area, enhancing the authentic nature of the application.

After the field visit, specific geographical points along the trail were selected for inclusion in the sound map and
subsequent use in the application. During this stage, reflection was conducted on the historical and cultural
research, field observations and field recordings to determine the points that would offer a rich and multi-
dimensional auditory experience for visitors. Each point was selected based on its historical and natural
significance, cultural value and acoustic interest. Among the fourteen selected points was a small forest that
serves as a stopover for migratory birds, specifically hoopoes, during their journey. Also the location of the
ancestral tomb of Dionysios Solomos’ ancestors within a church in the settlement of Voila was included, adding
a historical and emotional dimension to the auditory journey. The central square of Chandra, where the largest
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mosque of the area stood during the Ottoman period (now without any visible marker), was another selected
point. Nearby, there are two additional sites featuring a ruined Turkish bath and Venetian fountains, monuments
closely linked to the historical relationship between water and daily life in the area. Lastly, a significant point
along the trail is the section impacted by noise pollution from the wind farm, emphasizing the contrast between
the natural landscape and industrial installations, raising questions about the effects of human intervention on
the acoustic environment. The route of the points of interest along the E4 trail was designed to provide
application users with a narrative that combines nature, history, tradition and contemporary social reality,
reinforcing their sense of connection with the place and its past.

During the sound clips of the app creation stage, emphasis was placed on sound design, aiming to capture the
acoustic identity of the area in a way that enhances users' immersive experience. This process included the use
of field recordings gathered during the field research, as well as the integration of traditional Cretan musical
instruments combined with electronic sounds to create a multi-layered sound palette. Additionally, narratives
based on local stories and testimonies, as well as vocal improvisations, were added to provide a personal touch
to the compositions. The sound clips were designed to vary in character, sometimes realistically depicting local
soundscapes and other times incorporating imaginative elements to convey the atmosphere and cultural
heritage of the area. In some cases, compositions were created that combined real sounds with fictional
soundscapes, offering a dreamlike quality that invited the user to engage in a deeper, mindful listening. The goal
was to create an immersive auditory experience that enhances the visitor's perceptual connection to the natural
and historical environment of the trail, enriching the application with an emotional and aesthetic dimension.

The final stage involved the development of the application, implemented by the Systems and Networks
Department of the Institute of Research and Technology. The application was specifically designed for devices
with the Android operating system (version 12 and later), integrating geolocation capabilities and leveraging
Google Maps to design a sound map with precisely placed audio points of interest. Implementation was based
on the Java programming language, ensuring the stability and functionality of the application in real-world usage
conditions. Upon completion of the development, the sound clips were uploaded and integrated into the
application, making it available for use, with the audio stimuli accurately positioned at geographical points of
interest in the area. Following the completion of the technical aspects, pilot tests of the application were
conducted with user groups from the public, aimed at identifying potential technical errors or malfunctions, as
well as gathering feedback.

6. Pilot Testing of the Application with User Groups

The pilot testing phase of the application consisted of three distinct pilot presentations conducted over a four-
month period, aimed at extensively evaluating the functionality and pedagogical effectiveness of the audio-
augmented reality system. These tests sought to assess the user experience across different audience groups
and to provide valuable feedback that would contribute to the enhancement and development of the
application. As the application targets a diverse range of users, the pilot tests were designed to incorporate
responses and suggestions from both middle and elementary school students, as well as adults and educators,
thereby allowing the integration of varied needs and expectations into the design of the final version.

The first pilot test was conducted in collaboration with the Environmental Education Center of lerapetra and the
Unesco Sitia Geopark, involving two student groups from the local middle school. Guided by their teachers, the
students had the opportunity to interact with the application in a familiar environment, yet they discovered new
dimensions of the soundscape and the region’s cultural heritage. The reactions and feedback from the students
regarding usability and user experience provided valuable insights into the needs of this particular age group,
aiding in the adaptation of the application for younger users.

The second pilot test took place as part of the 3rd Summer School on Environmental Education at the Sitia
Geopark, with the participation of thirty educators from various regions of Greece. The teachers evaluated the
application from an instructional perspective, focusing on the effectiveness of the soundscapes of apps’ sound
clips as a tool for environmental awareness and experiential learning. Feedback from this group emphasized the
value of the application for environmental education and suggested additional features to enhance its
interactivity and educational impact.

The third and final pilot test was conducted with students from an elementary school in Sitia, who explored the
application under the guidance of their teachers. This younger group expressed enthusiasm for the audio
vignettes and the way these soundscapes brought the landscape to life. These three pilot tests were crucial in
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reflecting on the overall user experience and evaluating the application, providing significant feedback for
technical and functional improvements, such as resolving the issue of "overlapping" two nearby points on the
map. The results of the tests underscored the importance of adapting the application to meet the needs and
expectations of diverse audience groups, ensuring that the final product delivers a comprehensive and
interactive user experience that fosters environmental and cultural awareness. Finally, an impressive aspect of
these pilot tests is the absence of negative feedback regarding the technological mediation of the nature walk,
both from the student audience and the adult participants.

7. Educational Integration of the Application

In an effort to support versatile and inclusive use of the application within the educational community, an
educational scenario was developed to accompany the e4dWaterways app, which integrates augmented audio
reality with environmental education and listening skills. Based on the principles of Acoustic Ecology, this
scenario focuses on cultivating students' conscious listening and awareness of the soundscapes of natural and
anthropogenic environments. It aligns with subjects such as Geography, Environmental Education and Music,
encouraging an interdisciplinary approach that connects nature with sound art and the cultural identity of the
landscape. The application serves as a tool that enhances students’ auditory experience of the natural landscape,
specifically within the Chandra — Voilas section of the E4 trail, fostering their experiential connection to the
environment through geolocated sounds. Targeted at students aged 9-15, with the option to adapt for younger
or older groups, it encourages appreciation of the auditory experience and recognition of sounds and
soundscapes as significant elements of spatial identity. The scenario spans four sessions, each lasting 60 minutes,
and provides various teaching resources and online tools as well as the e4Waterways app itself for implementing
the sound walk. Teaching is based on the interdisciplinary approach outlined in the National Interdisciplinary
Curriculum Framework and Analytical Curriculum for Primary and Secondary Education (2003), with an emphasis
on creativity, student-centered pedagogy, cooperative learning and active participation.

During the first introductory session in the classroom, students are introduced to the concepts of listening and
sound observation through sound games. The second session includes a sound walk on the Chandra-Voilas trail
using the app, allowing students to experience geolocated sound moments in the natural setting. The educator
may provide additional information for each sound, further enhancing students’ experiential connection to the
environment. The sound walk and second session conclude with students designing individual sound maps. In
the third session, students return to the classroom to recreate individual sound maps, this time of the classroom
itself. They compare the sounds of the classroom with those of Voilas, analyzing the differences between natural
and human-made sounds. Through mime and movement activities, they express their impressions, fostering
creativity and critical thinking. Finally, in the fourth session, students are invited to create an imaginary
soundscape with air sounds under the teacher's guidance, followed by an improvisational interaction with a
composition of soundscapes from the specific area. A reflective discussion follows, exploring the concepts of
soundscape and sound walk, focusing on understanding the auditory identity of the place and the information
conveyed by sound. The session concludes with a collective sound game, reinforcing a sense of community
participation and auditory awareness.

8. Discussion

The design and development of the e4Waterways application for the E4 trail in the Sitia Plateau highlighted the
potential of Audio Augmented Reality to enhance users' connection to the natural and cultural landscape. By
integrating the principles of Acoustic Ecology, the application enables users to "listen" to the space in real-time,
without headphones, experiencing the environment alongside its natural sounds. This approach encourages
mindful listening, allowing users to freely interact with the soundscapes, which they can replay or pause at any
moment, thus deepening their multisensory perception of the landscape. Pilot tests with students and educators
revealed important insights into the functionality and educational value of such applications. Students had the
opportunity to experience a new form of auditory exploration, while educators recognized the application’s
potential as a tool for experiential learning and environmental education. Additionally, the integration of
recordings from the wind farm, which raises questions about sonic alienation, introduced a critical dimension,
rendering the application not only educational but also a medium for environmental and social reflection.

Based on the research, design and implementation of this project, it is considered that Audio Augmented Reality
has the potential to evolve into a powerful tool that combines technology with experiential and environmental
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awareness, especially through the principles of Acoustic Ecology. By embedding Audio AR into environmental
and cultural contexts, users can engage in an experience that does not distract them from their acoustic
environment but instead invites them to become active listeners within it. The possibility of open listening,
without the use of headphones, enhances this experience, as it allows users to spontaneously connect with the
natural sounds of the location, choosing when and where to interact with the soundscapes. In the future, this
technology could incorporate interactive features, such as capturing users' auditory perceptions or adding
personal audio “notes,” thus creating an evolving auditory database that reflects the changes and experiences
of people in the landscape. With such an approach, Audio Augmented Reality can offer not only new educational
and augmented reality explorational possibilities but also a deeper reflection on the acoustic alteration of the
natural environment, encouraging users to become mindful listeners and conscientious stewards of the
soundscape around them.
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Abstract

The main objective of this project is the design, development, and implementation of a platform for creating
interactive electroacoustic music works and sound installations that reshape the relationship between organized
sound, the environment, and the audience. A platform for creating technologically augmented sound ecosystems
is proposed, with an emphasis on open space applications that will incorporate sounds from the biological and
geological dimensions of the sonic environment as well as human activity within a holistic soundscape. The basic
concept is to consider the concert space as an ecosystemic unit, with integral elements being the human audience-
participants and the natural environment, and where sound becomes the medium for communication between
different lifeforms (human or not) and artificial agents simultaneously producing and (maybe even) coordinating
sound in this space. The Mon Repos Augmented Soundscape Project, described here, is a first attempt at
implementing such a system in the form of a site-specific sound installation. It took place on June 2022 within the
area of the Mon Repos urban forest in Corfu, Greece.

Keywords

Interaction, electroacoustic music, shared sounding space, ecosystem, acoustic ecology

1. Introduction

The main purpose of this work is to propose a set of tools for implementing soundscape and electroacoustic
composition and performance in a way that is aware, respectful and in a dialectic with natural environments
within which a concert can take place. The principle here is not to impose sound onto a space, as in the case of
a typical concert, but rather to inject sound within it as an interaction between various lifeforms (biological and
artificial) inhibiting this space, hopefully engaging in reciprocal dialectic relationships by means of sound. The
project draws inspiration from ideas of composition and interaction seen as an ecosystem, as proposed
principally by Agostino Di Scippio in his audible ecosystems (Di Scipio, Hérbare Okosysteme, 2005) and other
works, by David Tudors’ various iterations of Rainforest (Janevski & Joseph, 2019), and also from a personal need
to take electronically produced sound and music out of the concert hall into the open air, and integrate it with
natural soundscape. For related work, see also the sound installations of Jean-Mark Duchenne, based on large
numbers of small speakers (Duchenne, n.d.), the wilderness interventions with portable electronic instruments
of (Greie-Ripatti & Bovermann, 2017) and the Fielding project (Bovermann, 2017) where human and non-human
performers shape and form an artificial soundscape by incorporating environmental sensors (temperature,
moisture, light) into the music making process in nature.

2. The concert space as an ecosystem

Any musical concert can potentially be viewed as an ecosystem in the sense that no matter how pre-defined and
controlled the roles of the conductor, the performers, the audience and the acoustics of the concert hall are,
there is always some sort of interaction between these and all of the additional human agents (the audience)
occupying the same space and the total experience lived by any single agent depends, to an extent, on the sum
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of all the parts. Different types of concerts may have different thresholds and modes of desired interactions
between these agents. A loud, active and dancing audience for example is desirable (and a big part of the
experience) in a rock concert but not in a classical one where an audience is cultivated to listen quietly and
attentively. In any case though, and regardless of what kind of sound (or behavior) can be considered intrusive,
concerts of that kind focus on a number of factors that have to be controlled in order for the main sonic event
produced "on stage" to be experienced. Preventing sounds from outside of the concert venue from entering the
interior sonic environment becomes the more important of these factors. However, there will always be
distracting sounds that cannot be easily controlled, like “that odd cough” from the audience for example.

By “taking” the concert out of the concert hall and into an open space with its own active soundscape, musically
organized sound inevitably comes into interaction with the surrounding sonic space in terms of how it is
perceived. Our model takes this into account and uses it as a feature to make this interaction a defining factor of
the musical organization of sound as a whole, a sonic ecosystem of all the factors producing sound at the specific
time and space. Of course, this kind of interaction can also develop equally indoors, where in general less complex
soundscapes exist. However, outdoors sonic environments are potentially more resistant to control and
therefore more interesting to explore as sonic interactive systems. A concert designed to utilize all of its
participants through their sounds (whether these belong to the human, biological or geological dimensions or to
some machine “artificial intelligence”) to form or shape its content has to consider the interface between them.
That is the common “language” by which they interact to form a composition, and we can assume that most of
them are not proficient in it in order to control it — in fact some may not even be aware of its existence. As
Agostino Di Scipio puts it, citing (Hamman, 1999), “The interface design becomes the very object of composition”
and continues, to add that “the array of DSP algorithms, and the methods by which they communicate among
themselves, should be seen as the material implementation of a compositional process or concept” (Di Scipio,
2003, p. 270). “The very process of ‘interaction’ [...] seems to be, in living organisms (either human or not, e.g.,
animal, or social), [...] a by-product of lower-level interdependencies among system components” (ibid., p. 271).
Di Scipio is primarily concerned with emergent structures out of these interactions as a means of producing
macrostructure in composition (Meric & Solomos, 2014). In a concert setting however, where a curated
collection of compositions is being performed in a specific space and time, the compositions - as autonomous
entities - are essentially acting as agencies, in addition to all the other soundscape participants. Our goal in this
case is to provide tools to enable such sonically organized material to come into a dialectic relationship with the
environment in which it exists, rather than engaging in a monologue. Put another way, to make these agencies
aware of, attentive and adaptive to their surroundings.

The project in concern here is part of ongoing research on the sonic interaction between biological and artificial
agents within the natural environment of the first, into which the sound producing (or transforming) artificial
agents adapt in order to collectively produce or augment a “concert” in real time. The core of the research
focuses on the design and implementation of a decentralized network of hardware-software units based on small
battery-powered electronic and computing devices (such as smartphones!, Raspberry-Pi type embedded
computers, microprocessors etc.). Units in this network can use machine listening techniques to perceive their
sonic surroundings, collect sound data, recognize relevant sonic patterns and respond by synthesizing or
manipulating sound material in real time. Sound from each such unit is locally reproduced by one or two small
battery-powered speakers and the whole hardware is hidden on trees, in bushes or merged into other features
of the environment. An ecosystem of such units (of possibly differing design each) is collectively contributing
sound to the overall system - participating in a dialectic process within the local space, involving lifeforms or
other artificial units sharing it - resulting in a dynamic and constantly evolving soundscape within the broader
concert space.

Lj.e. readily available, very small, battery powered computers — also a nice way to reuse old phones that would otherwise
end up in the dump.
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3. The Mon Repos Augmented Soundscape Project

In the specific implementation of the Mon Repos?Augmented Soundscape Project that took place during the
Akoysmata 2022 festival®, and which concerns us here as a case study, a core set of programming tools (mainly
in the form of pure data* patches to be run on portable computing devices) was provided to a number of artists
(see Table 1) who were free to use, modify, extend and otherwise compose their contribution to the system on
a local level each. The core software (see Figure 2) provided analysis tools for the pitch and loudness content of
the soundscape as well as access to a smartphone’s built-in sensors such as the accelerometer. Some of the
implementations attempted some form of interaction with the local soundscape while others injected
algorithmically produced, or fixed, composed sound inspired by it. The guidelines given to the artists were
minimal. 1) To respect the natural soundscape and augment it seeking an ecological balance (Truax, 1984) with
it, not overpower it with sound louder or denser that the natural one. The work should seek some form of a
dialectic relationship with the environment it sits in. 2) Each installation should use minimal equipment that is
powered from batteries (off-grid) and hidden away from sight. It should be easy to install and remove, with no
trace on the environment left of it when gone. 3) If there is a need for a visual element, it should be small scale
and integrated with the surrounding environment.

Spot # Composer Type of work Spot characteristics

1. Andreas Monopolis DIY hardware Main footpath

2. Giorgos Lambropoulos Interactive Hidden away, small forest clearing

3. loanna Mavriki Fixed medium Abandoned building at the end of a footpath

4, Philippos Theocharidis Algorithmic Forest opening with three huge Ficus trees

5. Andreas Mniestris Fixed medium Dense forest but audible on nearby footpath

6. Philippos Theocharidis Interactive Dense forest but audible on the nearby main
footpath

7. Dimitris Matsoukas Algorithmic Building ruins on a main footpath

Table 1. Composers, work types and installation spot main characteristics within the forest

Each composer selected a spot within the forest and was responsible for setting up their own equipment and
“sonic intervention space” as desired (see Figure 1). The specific spots were chosen after a series of preparatory
sound walks in the area, where the artists would take the time to meticulously listen and collect sound and other
data needed to prepare their works.

The installations took place during a whole day in June, closing at around 8pm which at this time of the year is
still mostly daylight. The “audience” members wandered freely within the space, altering their perspective within
the overall soundscape while simultaneously, knowingly or unknowingly, participating in it. As the forest is freely
accessible to everyone, this “audience” comprised of people who knew there was something going on and people
who didn’t®. Some were just hiking, cycling or on their way to a nearby beach. Birds, small animals and insects of
the forest were also essentially members of this “audience-participant.

A variety of implementations regarding the form of acoustic intervention were used in the project, the choice
being up to the respective composers. Most of them used smartphones running software based on the given Pd
patches and the sound was projected into the local space using small, low power, Bluetooth or wired speakers.
The equipment was hidden in trees, bushes and other features of the specific location and care was taken
regarding the amplification level, to not overpower the natural soundscape as heard from a distance. One of the

2 The Mon Repos is a well-known forest area within the town district of Corfu, Greece. Although it is pretty busy during
spring and summer with people taking a walk on its main footpaths, there are also lots of densely forested quieter spots,
populated by various birds, as well as places of archaeological interest. The sea is also nearby and therefore ships and
smaller boats passing-by occasionally contribute to the soundscape.

3 https://avarts.ionio.gr/festival/2022/en/akoysmata/

4 Or Pd from now on, https://puredata.info, open-source visual programming language for multimedia by Miller Puckette
1996-2024. The software for the installations was running on smartphones via the open-source applications PdParty by
Dan Wilcox (2011-24) https://github.com/danomatika/PdParty, or Timothy Schoen’s (2023) plugdata
https://plugdata.org.

5> There were QR codes printed out and stuck on a small number of trees around the area which linked to a google maps
page with the spots marked on it (see Figure 1).
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sound installations did employ a visible element and it was located on one of the main entrance footpaths (spot
#1 in Figure 1) leading to the other spots, acting as an introductory cue to passers-by that something may not be
“as usual” in the forest today.

The installation itself was based on a collection of D.LY. hacked electronic hardware®; small battery powered
radio receivers hanging over the pathway, transducers stuck on footpath labeling signs and various other small
micro-noise producing devices scattered around the place that injected human activity and machine produced
sound into the forest soundscape.

Figure 1. Spots with sonic intervention within the Mon Repos urban forest

An interactive sound installation inferring ambient sound loudness using a smartphone’s mic level (relating to
the noisiness / busyness in the surrounding environment) and wind strength data (using the accelerometer to
detect micro-movement when hung from a thin tree branch) was playing in spot #2. Sonic material derived from
recordings of reptiles (predominantly snakes) and domesticated animalia (mostly chicken coop sounds) was
mixed in response to changes in the sensors’ data. The works installed in spots #3 and #5 were for fixed medium,
playing at random occasions, between 50% and 70% of the whole time. Their compositional material was related
to the specific site characteristics they were installed in (see Figure 1); that was mainly domestic / household
sounds in spot #3 and wildlife sounds in spot #5 (see Table 1). Although there was no real-time interaction with
the surrounding soundscape designed into these compositions, the composers relied on the careful preparation
and processing of the material they had gathered in the listening / recording phase of the project in order to
build a connection to the place. They both aimed at augmenting the sonic perception of the passer-by while also
providing a site-specific narrative for the more attentive listener to follow. In spot #4, insects and birds from
Japan were algorithmically mixed with drone sounds derived from recordings of human made constructions in
the country’s gardens and forest parks, such as automatic escalators or teleferics. These non-native sounds were
“transplanted” to the Mediterranean environment, echoing a sonic “migration” of exotic species (as well as
machinery not typically found in such places). This alien but, at the same time, natural-sounding sonic
environment draws an analogy with the three huge Ficus trees that are very characteristic of this open space in
the forest which look very distinct, almost otherworldly, in comparison to their surrounding flora (see Table 1).
The density of the composed soundscape was related to the density of the natural soundscape in real-time.
When more things happened (people talking, birds, boats, planes passing by), more sound was generated, adding
to the complexity in the resulting soundscape. In #7, sonic material was based on algorithmically generated
birdsong-like melodies coming from within the ruins of an old church side-building.

% In the manner of John Richards’ “dirty electronics” (Richards, 2008) and similar practices.
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Sound in installations spots 2, 3, 5, 6 and 7 was monophonic, producing a single sound source image hidden in
places away from the main footpaths and relying on reflections from nearby trees / walls etc. in order to blend
into the surrounding ambience. More discrete sound sources / channels were used in installations #1 and #4
reflecting on the larger, more open spaces they were deployed in, in order to produce a larger sound image.

4. Towards an interactive dialectic with the surrounding soundscape

The installation in spot #6 was the most adventurous in terms of the interaction attempted with its local
soundscape which was dominated by the sounds of a variety of birds, as it was in a dense and pretty inaccessible
part of the forest; but also, occasional sound from passers-by, as the nearby pathway was audible if humans (or
their pets) crossing it were loud enough. We will describe the interaction mechanisms employed in this work as
a first attempt at designing a system that can gather meaningful data about the soundscape it is installed in and
interact with it in novel and compositionally relevant ways. The hardware apparatus of the installation consisted
of a smartphone connected to two small battery powered speakers at a distance of ~10m apart from each other.
All three devices were hanging on trees. On the software side, pitch contour data was gathered from sound
picked up by the phone’s mic in real-time. This data was used to synthesize artificial birdsong-like patterns in
response to the auditory features in the soundscape around it. Two “birdsong generator” algorithms (using
simple, two operator FM’ synthesis) were used for the sound synthesis and these were panned to the two
speakers respectively so that the produced sound would appear as if it was coming from two point sources on
the trees. Only one of the two generators responded at any one time and the timing of this response was related
to the density of the events in the surrounding soundscape. The top-level patch as it appears on the phone screen
is shown in Figure 2.

Figure 2. Main view of the template Pd patch provided for the installations. Parameters accessible from the

main screen are as needed for setting up on a specific spot once and then left alone. Main Volume, switches

and activity monitors for the various generators and controls for the pitch / event tracking: Threshold, hi-cut
filter and lowest detected pitch to output

Pitch tracking (see Figure 3) was implemented using the [sigmund™~] object in Pd, set to an analysis window of
1024 samples for a relatively fast response and CPU performance, given the limited processing power of an
average mobile phone. A simple algorithm to ignore sounds coming into the microphone at a level lower than a
threshold and a hi-pass filter was used to condition the signal going into the pitch tracking algorithm in order to
favor birdsong type sounds and ignore wind rumble and ambient noise. Sound produced by the currently playing
generator was also filtered out of the pitch tracking algorithm (for each one of the generators respectively) by
muting the microphone input for as long as it was playing. This was necessary in order to prevent a generator
from tracking its own pitch and responding to itself. One generator however could respond to sound produced
by the other - as well as natural sound input. Continuous pitch data was stored in an array and this was used to
set initial pitch envelopes for the generators.

7 Frequency Modulation, as pioneered by John Chowning (Chowning, 1971).
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Figure 3. Pitch / event tracking algorithm

Variation in the response’s pitch was achieved a) by adding small randomization functions to the synthesis and
b) as a byproduct of possible errors in the pitch tracking. In this way the pitch envelope of the response kept
some resemblance to the “heard” birdsong, while not mimicking it completely. The macro (general amplitude
envelope shape, speed of response) and micro timing (internal phrasing) of the response was determined by an
algorithm utilizing controlled randomness, the magnitude of which was dependent on the loudness and density
of “gestures” and tracking events in the input sound. A “gesture” was defined as follows. The number of tracking
events detected above the threshold during a time window were counted (see Figure 3, on the right-hand side
of the patch). This time window was reset every time there was a lack of events for more than 6 seconds. Events
after this would belong to the next “gesture” and so on. Dense gestures (comprised of a lot of events) would
trigger a faster response with denser internal phrasing (shorter times between new pitches produced).

The main type of sounds expected at the input of the system at the spot installed was birdsong but of course it
also responded to any other audio input that passed the amplitude and frequency spectrum thresholds set on
site. Another common class of sound that could end up as input events to it was human voice, usually originating
from the nearby footpath to the beach. This would result in a bird-like response of the machine that resembled
the pitch variations of the voice. An attentive listener could therefore actively sing to it and jam with the “bird”.
Our deepest hope would be that this “attentive listener” could also be non-human.

5. Conclusions - Further work

In the project discussed above, the machine’s reactions are based on data derived mainly from pitch tracking.
While pitch contour would seem to act as an important factor in the communication between birds for example,
other factors - such as timbre variation - can possibly also be of great importance in order to transduce meaning
through sound in other species, as could be suspected from (Weisman, Mewhort, Hoeschele, & Sturdy, 2012) for
example. For such a system to interact in some possibly meaningful way with all sound producing agents in an
environment, other audio features need to be taken into account as well. Greater computing power available in
more modern mobile computing devices allow for more generalized methods of machine listening to be
implemented. More recent versions of the algorithm currently being developed and tested, are based on
machine learning techniques, using tools such as the FluCoMa library (Tremblay, et al., 2022) as well as utilizing
the harmonic analysis data available from [sigmund~].

In this direction, research in fields such as biomusicology and animal linguistics [for example (Snowdon & Teie,
2010), (Ritvo & Allison, 2014), (Gupfinger & Kaltenbrunner, 2018), (Berthet, Coye, Dezecache, & Kuhn, 2023),
(Suzuki, n.d.)] can be relevant. It can enable a better understanding of the other biological agents’ viewpoint on
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an artificially “augmented soundscape” like the one proposed, and therefore provide valuable insight in aspects
of its design. What does it mean for other species to hear sounds that mimic (and also extend in a novel but
abstract way) their own? Could they possibly find a connection? Could they establish some sort of meaningful
(to them) interaction with such artificial agents? Also, can technology of this kind develop a dialectic, bearing
meaning, with other species by adapting its sound producing behavior (and in the case that it can, would this
type of communication be comprehensible to humans in some way)? Having said that though, maybe art should
be able to produce meaning beyond “what makes sense” verbally, so it is not our primary concern (and maybe a
long shot too anyway for the current state of the art) so long as it at least does not inadvertently scare away, or
in some way annoy, our non-human (and let’s not forget, also involuntary) audience/participants. Loudness is
also an important factor which needs to be carefully considered in this sense.

From a human audience/participant’s perspective, the macroscopic organization of time and space in The Mon
Repos Augmented Soundscape Project was left completely open. The sonically augmented spots were spaced in
arelatively large geographical area and people had to walk from one spot to the other. The spots were also pretty
much sonically isolated from each other, classifying the whole event as a site-specific sound installation rather
than a composition or a concert. Therefore, it was up to the individual to employ different levels of listening (and
participation) engagement or to just walk away uninterested. Although no formal data about attendance, active
participation, etc. were collected or any questioners handed, quite a few people (although still a minority) were
observed to care about and actively take part in this augmented soundscape and we received quite a lot of
voluntary verbal / empirical feedback. Most of them could not deduce a meaningful “dialectic” from their
interaction with the virtual lifeforms installed in the forest but still enjoyed jamming with them anyway and also
inspired them to try it with real ones as well. The majority of the people we talked with, stated that the fact that
the soundscape during their daily walk was “twisted” or “strange” in places, made them more attentive to it in
general and inspired them to engage in a deeper state of listening (Oliveros, 2005) even in parts of the forest
with no artificial intervention. Everyday sound that would usually go unnoticed as part of the background became
a feature to “listen out” for. Others were also incented to take a longer walk than they usually would, taking
detours from their course just to discover the sounds in the forest, virtual or natural. No scientifically relevant
data as to the effectiveness of the project in this sense can be deduced by such comments of course, as these
were by people who actually cared to come and talk to us. Most of this is probably what would one do in the
context of a typical soundwalk (as pioneered by Hildegard Westercamp in the 70’s, 80’s), with the difference
here being that for most of them this was unplanned, and most were not even familiar with the concept of a
soundwalk anyway. It can be encouraging then that such sonic augmentation of natural environments could also
have an educational value to be explored. Following these observations, our aim is to also implement the
concepts described in this paper in more locally constrained performances, where a closer interaction between
the elements involved is incident, more akin to a concert in musical terms, where participants’ cultural
expectations suggest a more focused approach and sound is organized in a constrained space and time.

The proposed work hopefully represents an innovative exploration of the intersection between electronic music,
digital interactive system technology, and acoustic ecology. It offers the potential to pave a way towards
redefining the traditional concert space as an ecosystemic unit, where the audience, the natural world, and
sound composition are engaged in a complex and dynamic dialogue.
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Abstract

Magnetic storms are phenomena caused by solar activity that can affect Earth. This paper explores sonification
as a tool to raise public awareness about how cosmic phenomena such as magnetic storms can impact Earth and
human lives.

We first highlight the connections between sonification and Acoustic Ecology. Then, we identify the potential
impacts of magnetic storms on the ecosystem. Finally, we present two sonification projects that, beyond
numerical representation, attempt to include aspects such as danger, promoting the idea that we are not isolated
from the natural world surrounding us. Both sonification projects utilize innovative techniques such as random
choices, micropolyphony and probability distributions that can be proven beneficial for efficient and holistically
complete sonification.
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1. Introduction

The soundscape concept has been central to Acoustic Ecology for over fifty years. It aims to deepen our
understanding of both natural and human-made environments. Soundscapes highlight the relationship between
humans and their auditory surroundings, fostering environmental health awareness. According to Westerkamp
(2002), a soundscape composition should encourage a deeper understanding of one’s own and other cultures.

Sonification—the use of nonverbal sounds to convey information—also serves as an effective tool for public
awareness, with applications in crucial issues such as climate change, demonstrated by over 32 recent projects
(Lindborg, Lenzi & Chen, 2023). This aligns with the goals of Acoustic Ecology, aiming to engage the public on
critical issues.

Poli (2012) further identifies similarities between soundscape and sonification, noting the designer's intent to
convey information and the subjective nuances involved. He introduces the term geosonification to describe
sonifications derived from natural phenomena, extending the soundscape concept to realms beyond human
perception.

This paper first explores the literature linking sonification with Acoustic Ecology. We then focus on the
sonification of magnetic storms—significant geomagnetic events that release substantial energy into the inner
magnetosphere—and their implications for Acoustic Ecology. Finally, we present two sonification projects that
utilize magnetic storm data to offer new perspectives on environmental soundscapes. These projects move
beyond simple numerical representation, incorporating qualitative elements of the storms to deepen listeners'
understanding of the phenomenon and highlight how cosmic events can impact life on our planet.

2. Sonification and Acoustic Ecology

Sonification in Acoustic Ecology can be grouped into three main categories. The first category centers on
promoting environmental awareness. The second combines elements of soundscape composition with
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sonification techniques. The third extends into rendering previously inaudible sounds from the natural or
technical world within the human auditory range. These categories often overlap, allowing projects to belong to
more than one.

2.1. Sonification and ecological systems

Leah Barclay (2019) highlights the importance of engaging local and global communities to listen to
environmental sounds, emphasizing how Acoustic Ecology can inspire such engagement. While climate change
remains a prominent link between sonification and Acoustic Ecology, additional applications deepen the
connection between these fields. Examples include the sonification of agricultural transformation in central Spain
(Angeler, Alvarez-Cobelas & Sanchez-Carrillo, 2018), Cheng’s (2022) biodata sonification project, the degradation
of Portuguese forests over time (Luzia, 2022) and projects like Patitucci’s and Tyson’s PlantWave (Knight, 2023).
Lindborg, Lenzi and Chen (2023) also document 32 climate change-related sonification projects.

According to these authors, the main objectives of these projects are to raise public awareness of critical
ecological issues, such as climate change and water resource depletion, and to represent the interaction between
genetic mechanisms and ecological environments.

2.2. Soundscape and sonification combination

Recent studies highlight two primary approaches to integrating recorded sounds with data representation. The
first approach uses data to create or control a soundscape; Wolf, Gliner and Frederick (2015) illustrate this with
three examples leading up to their end-user system. In contrast, Pigrem and Barthet (2017) explore sonification
as a narrative tool within a soundscape. Their experiment demonstrated that sonification can effectively convey
additional narrative layers within soundscape composition, enhancing communication through auditory means.

2.3. Sonification of inaudible world

Poli (2012) defines geosonification as the process of rendering inaudible environmental phenomena audible,
drawing parallels with soundscapes in an imperceptible world. He refers to the work of Christina Kubisch, whose
soundwalk-inspired projects explore the electromagnetic spectrum, establishing a strong link between
sonification and soundscape. Kubisch’s work highlights how much inaudible material surrounds us while both
audification and sonification have proven to be valuable tools for exploring these hidden layers of reality. Our
environment is rich with signals beyond human perception—from the ground to the atmosphere and into outer
space.

Beyond electromagnetic energy, sonification of the inaudible world includes phenomena like celestial objects
such as black holes (Knight, 2023) and pulsars (Ballora, 2014), biological signals from plants (Knight, 2023),
biodata (Cheng, 2022) and solar phenomena such as solar wind, magnetic storms and substorms (Ballora, 2014).
These sonifications aim to broaden public understanding of our natural world, reveal hidden relationships and
raise awareness of how distant or unseen phenomena can impact Earth and human and non-human life.

This paper explores the connections between the sonification of magnetic storms and their potential impact on
Earth by reviewing relevant literature and presenting two sonification projects that illustrate these phenomena'
potential dangers to increase public awareness.

3. Sonification of magnetic storms

As mentioned above, magnetic storms release large amounts of energy into the inner magnetosphere, disrupting
telecommunications and electric power supplies. In extreme cases, the economic loss from a very intense storm
in the United States alone has been estimated to reach billions of dollars (Oughton et al., 2017).
The impact of magnetic storms on Earth and near-Earth technology is the most direct way these events affect
our lives. Viewed through the lens of Acoustic Ecology, such a severe phenomenon could also significantly alter
the acoustic environment. Moreover, recent research has uncovered additional correlations between magnetic
storms and their ecosystem effects.
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3.1. Magnetic storms and Ecosystem

The relevant literature highlights two main categories of magnetic storm effects on ecosystems: biological effects
and migratory activity.

The first category, biological effects, includes fluctuations in the Earth's magnetic field during storms that can
influence human and animal biology as well as plant growth. For instance, studies have observed correlations
between magnetic storms and heart rate variability (Alabdulgader et al., 2018; Papailiou et al., 2023), which is
considered one of the most notable biological effects. Other observed impacts include changes in brain function,
blood flow, and circadian rhythms, as referred to in Sarimov, Serov, and Gudkov (2023), who provide a
comprehensive review of research on the biological effects of magnetic storms and ELF magnetic fields, while
Krylov et al. (2014) focus on plants and animals. Krylov et al. (2014) note that much of this research relies on
observational data since replicating geomagnetic storm conditions experimentally has proven challenging.

The second category, migratory activity, examines how magnetic storms may affect animal navigation. Bianco et
al. (2019) investigated this by studying nocturnal bird migration and found that one of the three species examined
showed significant effects during magnetic storms. In a broader approach, Gulson-Castillo et al. (2023) used long-
term datasets from Doppler radar and magnetometers, finding that fewer birds migrate during strong
geomagnetic disturbances, with a 9-17% migration reduction during severe events. Birds may also experience
more significant navigation difficulties during these disturbances, especially under overcast skies in autumn.

Although much of this research is in the early stages and experimental limitations exist (Krylov et al., 2014), these
studies suggest that magnetic storms correlate with various ecological effects. Data sonification, independently
or combined with soundscape composition or bio-music, could be useful for illustrating these relationships and
raising public awareness of how cosmic phenomena impact life on Earth.

The following projects were conducted in collaboration with astrophysicist Fiori-Anastasia Metallinou. Beyond
representing the data numerically, these projects aim to convey the qualitative aspects and potential dangers of
magnetic storms, emphasizing the connection between cosmic phenomena and their impact on Earth.

3.2. Sonification of magnetic storms projects

Solar activity and its effects on Earth are among the most promising sources for astronomical data-driven
sonification. Various sonification projects have represented phenomena related to the Sun, interplanetary fields
and Earth, including applications, musical compositions and exploratory tools that depict aspects such as solar
structure, radiation, sunspots, solar wind, northern lights and magnetic storms from 1970 to the present.

A summary of these projects (Georgiou et al., 2024) highlights common elements that align with findings by
Zanella et al. (2022) on sonification in space science and psychoacoustic experiments (Ferguson & Brewster,
2018, Lapusteanu A. et al., 2024). Key observations include:

e Acorrelation exists between the phenomenon's physical properties and musical features when feasible.
For example, physical density may be represented by the density of grains in granular synthesis.

e Typically, multiple musical features represent a single phenomenon, which, according to
psychoacoustics, enhances information conveyance.

e Sound designers often aim to connect listeners to phenomena outside their senses by pairing sound
with visuals that evoke similar qualities. For instance, solar wind is represented by wind-like sounds and
particles are depicted through grain-like textures. Additionally, the eerie quality of these phenomena is
often captured using textural sounds, reinforcing the listener's connection to the phenomenon, as
supported by experimental findings.

e Pleasant sound improves sonification efficiency by enhancing the listener’s connection.

We designed two sonification projects at Max/MSP based on the above insights. The first is an electroacoustic
composition that integrates the sonification of magnetic storms and substorms with electronic and concrete
sounds, creating a rich auditory experience. The second project approaches the phenomenon more
informatively, employing micropolyphony and stochastic techniques to represent the quantitative and
qualitative aspects of the magnetic storms. This project aims to evoke the essence of these phenomena while
allowing for a more fluid and dynamic listening experience.
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3.2.1. Solar Strike 8.72

Solar Strike 8.72 is a musical composition that sonifies magnetic storms and substorms using the Dst (Disturbance
Storm Time) and AE (Auroral Electrojet) indices as its core structural elements, representing geomagnetic
disturbances. The Dst index measures hourly fluctuations in the Earth's magnetic field near the equator, while
the AE index quantifies magnetic activity in the auroral zone due to intensified ionospheric currents. Data for
both indices were sourced from the World Data Center for Geomagnetism in Kyoto, focusing on the notable
August 1972 events, as reflected in the title. Figure 1 provides a graphical representation of data.

Figure 4

In this piece, we assign multiple acoustic features to express the data from each index. Pitch and intensity are
the primary indicators, while additional mappings enhance perceptual clarity and thematic impact. For the Dst
index, tempo is mapped to the data, accelerating with increasing values to symbolize the build-up of geomagnetic
disturbance. For the AE index, sound density—achieved by activating granular synthesis above specific AE
thresholds—metaphorically represents particle density during heightened auroral activity. To further articulate
the AE data, the composition alternates between continuous and discrete sounds, accentuating periods of
intensity and calm. Discrete, bell-like tones symbolize the auroras, and the overall sound design seeks to evoke
a storm's image in the listener's mind, drawing a sonic parallel to the powerful dynamics of magnetic
disturbances.

The Dst values are scaled (0 to 154 mapped to 0 to 200) and then linked to the composition’s fundamental
frequency within an FM synthesis framework, starting from a reference frequency of 660 Hz. Due to their
negative polarity, Dst values are subtracted from this reference, creating a frequency range that reflects
geomagnetic fluctuations. Scaled Dst values also influence tempo, set between 518 and 1018 milliseconds per
beat, while intensity manipulation follows a more complex pattern shaped by layered sound design and aesthetic
oscillations. For the AE index, we apply similar mappings but with key distinctions: scaled AE values are added to
a reference frequency of 880 Hz to reflect the index's positive polarity. Granular synthesis activation occurs at
AE thresholds of 300, 900 and 1200, adding textural complexity and emphasizing shifts in the auroral electrojet's
intensity.

The composition is structured into three parts, each serving a distinct purpose. In the first part, only the
sonification and temporal progression are presented. This minimal approach allows listeners to connect directly
with the data-driven sounds and emphasizes the link between sound and the time series data. This structure is
also practical, as the most significant geomagnetic events in the data series occur early on. The second part
introduces additional sound material representing magnetic storm impacts. Distorted sounds from a TV
broadcast, ATM transactions and Morse code signals evoke the technological disruptions associated with
magnetic storms. Using time-stretching techniques to create a layered and immersive auditory experience, these
sounds are integrated with the sonification texture. Figure 2 summarizes this part.
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Figure 5

In the third and final part, sounds from both technological and natural sources are incorporated, symbolizing a
transition from human-made environments to natural ones. This progression underscores the concept of
magnetic storms as cosmic events with technological and environmental implications, guiding the listener from
a constructed soundscape to one rooted in nature.

The composition employs FM synthesis techniques to produce varied harmonic content, with fundamental
frequencies driven by real-time data values. To enhance fluidity and evoke the organic dynamics of a storm,
random variations are applied selectively to less critical points in the sound, creating a sense of spontaneity while
preserving the data-driven structure. Each FM synthesis line also includes slight intensity oscillations,
representing small fluctuations and adding depth to the evolving soundscape. Through these methods, Solar
Strike 8.72 offers listeners an immersive sonic experience that mirrors the powerful and unpredictable nature of
magnetic disturbances.

Audio Visual work is available at the following link:
https://drive.google.com/file/d/118yAyXIbtPtsMzCoOEjoBoDQPsazbF4y/view?usp=sharing

3.2.2. Stochastic techniques as a tool for the sonification of magnetic storms

Solar Strike 8.72 faces a notable limitation due to its reliance on the Dst and AE indices. The Dst index, retaining
its negative polarity, cannot fully capture the magnitude of phenomena at extreme storm intensities. We
developed a second approach to sonifying magnetic storms across the full range of recorded Dst values to
address this challenge. For that reason, we chose five different periods provided in Figure 2, based on the
intensity of the storms, including calm space weather days and the event with the lowest recorded value.

Figure 6

Only the Dst index is used in this second approach, with its polarity reversed. By inverting the Dst values, the
sonification reflects storm intensity rather than the index's natural decline. This reversal allows for a direct and
amplified representation of magnetic disturbances, focusing on geomagnetic storms' raw power and impact
rather than following a melodic trajectory inherent to the Dst index.

We employed a two-layer approach to sonify elements such as danger, turbulence and disturbance—immersing
the listener in the experience of an imaginary storm. The first layer conveys the Dst index's symmetrical,
horizontally oriented melodic line, providing a structured auditory representation of storm intensity fluctuations.
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The second layer, meanwhile, forms an acoustic backdrop that addresses the qualitative aspects of the
phenomenon, focusing on the visceral and atmospheric dimensions of magnetic storms.

This dual-layer design allows the sonification to illustrate the numerical data and evoke the sensory essence of
geomagnetic disturbances. The melodic line of the Dst index anchors the composition with a clear data-driven
progression. At the same time, the background layer adds texture, enhancing the listener’s emotional connection
to the concept of a storm.

The micropolyphonic canon, marked by short delays between voice entries, creates a dense, layered texture that
reflects the dynamic fluctuations of a magnetic storm. Probability distributions control each voice's rhythm and
melodic range, ensuring that the canon responds flexibly to the data. Using 9 sound samples arranged by
increasing complexity allows the sonification to mirror the turbulence intensity, with higher disturbance levels
activating more complex sounds. Rhythmic acceleration and pitch range shifts add further tension, reflecting the
escalating nature of a storm.

The second layer incorporates consonance and dissonance—a less conventional approach in sonification
mapping—to enhance the perception of turbulence and evoke the dangers associated with magnetic storms.
This method enriches the sonic landscape, adding emotional depth to the sonification by creating an unsettling,
unstable sound environment. Dissonance symbolizes disturbance and danger, evoking a visceral reaction that
mirrors the storm’s potential effects. According to psychoacoustic research (Ferguson & Brewster, 2018;
Lapusteanu et al., 2024), dissonance is as effective as pitch in conveying negative or threatening sensations. By
linking turbulence with dissonance, this layer emphasizes the potential risks of magnetic storms on Earth.

Pitch intensity mapping was chosen for the first layer to represent the Dst index's numerical values. The Dst index
values are extended across a melodic range of 3600 cents, or three octaves, allowing even minor fluctuations to
be audible. Unlike direct mappings, the second layer is divided into 'zones,' which categorize storm intensity
levels for enhanced perception.

Two primary zones differentiate intense storms (Dst values < -100 nT) from less intense ones, with each primary
zone further divided into subzones. These subzones align with the intensity thresholds listed in Table 1 for minor
and moderate storms. For intense storms, the subzone range is set at 50 nT increments.

Storms’ Intensity Thresholds
Strom’s Intensity Dst Value (nT)
Small -30 nT
Moderate -50 nT
Intense -100 nT
Table 2

These zones affect the rhythmic and melodic parameters, adjusting the central values and range according to
storm intensity. More intense storms result in lower central values and broader melodic ranges, underscoring
the phenomenon’s severity through rhythmic density and tonal depth.

The main voice is duplicated to further enhance the representation of storm intensity, forming harmonic intervals
that shift gradually between major thirds (3M) and minor seconds (2m) to reflect the varying storm thresholds.
For intense storms with Dst values below -100 nT, an additional voice is added every 100 units change at a minor
second interval, producing harmonic clusters that increase the overall sound density.

Sonifications are available at the following link:
https://drive.google.com/drive/folders/1VA3Q0xPir99CHHgIKiYme3Fo2AKIVd7A?usp=sharing

4. Conclusion

Sonification of magnetic storms presents many correlations and opportunities for the Acoustic Ecology field,
significantly increasing public awareness about how cosmic phenomena can affect life on Earth. This concept is
crucial for the way society addresses science and scientific knowledge. Understanding how the natural world
works and its relationship with us is the only way for evolution and progress.
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Moreover, we present two sonification projects that, through different choices, attempt to identify aspects of
magnetic storms beyond a simple numerical representation. Besides a pleasant sound result and efficient
information conveyance, these choices aim to deal with qualities that connect listeners with the potential
dangers of storms. The innovative nature of many of those choices, such as using micropolyphony in combination
with stochastic techniques, can be proven beneficial in producing efficient sonifications that holistically represent
a phenomenon.

Further work includes evaluating the choices to identify what the listener perceives. We intend to add an
educational aspect, attempting to find a way to use the sonification of magnetic storms in the context of
secondary education.
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Improvisation, body, voice and space and Acoustic Ecology
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Abstract

This paper shares the praxis and the thinking behind our methodology of listening across distance. We consider
the electromagnetic spectrum as one of the many layers that compose the natural and human soundscape. We
use radio-listening as a way to reflect together on the situatedness and the material and cultural ecologies at
stake in every listening, as well as how we understand what listening is and can be, within a collective feminist
practice that includes composing, performing, creating installations, living labs and workshops.

Keywords

DIY radio, collective feminist practice, electromagnetic spectrum, natural soundscape, human soundscape,
reusable material

1. Introduction

Shortwave Collective draws from a feminist perspective to learn about sound technology together with others
as equal non-experts, bypassing the often hierarchical culture and gendered learning experienced in Amateur
Radio and Tech clubs. As an international collective we spend time together in each other’s company remotely
and in hybrid forms—making, testing and sharing DIY open wave-receivers, antennas and other pieces of radio
related technologies, often by reusing various components from found and everyday objects and materials.

Our distributed group practice reveals different modes of listening to the electromagnetic transmissions
embedded within a soundscape. These radiowaves call for an open form of engagement with their complex,
multifaceted, simultaneous and varied nature (Hewitt, 2012, p. 668). These electromagnetic frequencies often
draw attention to the position of each listener within a wider constellation of bodies, positionalities, skills,
acoustic environments, and technologies. We’ve discovered that material innovation, time of day, group
dynamics, location, reception and other factors contribute to the outcomes. These are unique to the time and
place of each listening and each soundscape.

As a group, we combine these individual and topical experiences into a collective network of listenings which are
expressed through performances, installations, recorded works and compositions as well as in educational
activities such as workshops, presentations and commissions. These processes are necessary for listening to the
environmental transmissions that surround us in an open and accessible way to all (Joseph-Hunter, Duff and
Papadomanolaki, 2011, p. xiii).

2. Radio is Nature

[Audio clip 1]8
Radio is everywhere, it isn’t asking to be heard. Radio waves are timeless, organic, physical. They travel through
our bodies, they fill the universe.

(Shortwave collective, 2024)

& The Audio clips in this paper are recordings of excerpts from a poem written by Shortwave Collective, read by
members of the collective.
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Radio is not a sound or a station - it’s a range of frequencies on the electromagnetic spectrum. Radio waves are
natural phenomena, harnessed by humans. We did not ‘invent’ them, or ‘discover’ them (Kahn, 2013, p. 1). They
are more often bursts of energy emitted by solar storms and lightning, than controlled transmissions from radio
towers. Natural radio can be heard through very low frequency receivers. The air is full with tweaks, whistlers
and ‘sferics’, which may have travelled to you from thousands of miles away, bouncing off the ionosphere to
traverse the Earth’s curvature.

Radio waves form a complex meshwork of inaudible nomadic “vocalisations” emerging from within the natural
world, following on from and enriching existing established understandings on the sounds of the natural world,
most notably its stratification on anthropophony, geophony and biophony (Krause, 2015, pp. 11-12). These
natural utterances do not exist as passive components of the natural world but exist as energies that are
generated from and are responsive to the Earth’s movement, environment and climate.

Radio waves can be carrier waves - audio, images and other data can hitch a ride and travel with them across the
globe. Their usefulness for wireless human communications has turned them into prime ‘real estate’. The entire
spectrum has been co-opted, partitioned and sold. Indigenous communities have had to fight for spectrum space,
whilst Sdmi peoples against the constant expansion of their infrastructure across indigenous territories -
contaminating the (sonic) aurora with an ever-encroaching 50Hz hum. In her workshop for Wave Farm, Celeste
Oram proclaims ‘Citizens of Spectrum, Assemble!” (Oram, 2024): though waves are infinite, frequencies are finite,
and this natural resource must be shared.

Our work aspires to reverse engineer the compartmentalisation of the electromagnetic spectrum by highlighting
that radio(-listening) can be plural, continuous and fluctuating (Frizz, 2018). The nature of Radio is a network of
interpenetrating and overlapping signals that are picked-up across various devices, bodies and environments.
Each moment of reception is equally potent or frail. We imagine that the devices and processes we develop to
listen to, within and with others “function as unwitting interfaces between the abstract space of
electromagnetism and the material cultures of everyday life” (Dunne, 2005, p.111).

3. Feminist Approaches

[Audio clip 2]
Radio-making is always collective. It involves doing, undoing, redoing, trial and error.
Experimentation and failure are integral to the process. Radio is everywhere, and we can listen to it broadly all at
once, not just frequency by frequency. Radio is relation.
(Shortwave collective, 2024)

Shortwave Collective (Shortwave Collective, 2021) is an international group of creative practitioners from various
backgrounds and disciplines brought together by an interest in feminist practices and the radio spectrum. As a
collective, we have a desire to learn together and to open a space to learn together-with-others as equal non-
experts. We spend time in each other’s company making, testing, listening and sharing; sometimes ‘failing’, but
more often laughing our way into serendipitous results that lead us to new practices and new situated ways of
listening. We break-down anticipations of the collective as a shared zone of certainties and preconceptions and
build a terrain of collective efforts based on trial, error and mis-hearings and how these register on the “skin” of
our individual understandings (Ahmed, 2004).

The collective began as an online discussion and reading group, from our homes dotted around the world. We
connected through a desire to escape those didactic and prosaic climates of sound, tech and radio that we’d
each experienced previously. When our collective meets, our faces and voices are transmitted to each other via
wifi signals. They become data loaded onto radio waves that can travel vast distances. Our individual selves
become collectively enmeshed in the electromagnetic common:s.

Our approach aims to create an open, inclusive and collaborative, DIY tech-based learning environment, which
acknowledges and attends to gendered education gaps and purposefully removes hurdles, such as opaque
components lists and assumed knowledge. Part of our ethos is ‘learning through doing’: practice, sharing
knowledge and curious exploration, as well as failure, help us to demystify aspects of technology. We work at
distance, across time zones, between or alongside our other commitments, connected through digital
conversations and online meetings that often take place during the unsociable hours when our paths can align.
At events like this one today, only one of us is present, but the whole collective has been part of the work that
we are sharing and the sounds we’re transmitting.
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4, Radio with others

[Audio clip 3]
We can make radios that receive plural signals and resist the clear channel. We can make radios that resist, and
radios that do not receive or transmit signal, yet are not broken. Our hands can be the antennas to the
intangible electromagnetic waves.

(Shortwave collective, 2024)

We are (currently) a collective that listens, rather than broadcasts. We listen through different types of radios.
Our focus is primarily on a radio of our own design: the Open Wave-Receiver (Image 1). In many ways, this project
has trialled our creative and feminist approaches. This radio is open, it's not fixed. Its circuit is open for
experimentation.

We’ve replaced traditional radio components with re-used everyday materials (Shortwave Collective, 2022). We
often use tent pegs and other household and everyday objects as diodes. We've experimented with using fences
as giant antennas. An Open Wave-Receiver can be taken apart - it is not housed within an impermeable black
box. It is meant to be disconnected, reconfigured with alternative objects, locations, and our own bodies. This
radio is also open to waves of many frequencies; it cannot be tuned to a singular station, it listens all-at-once to
the undulating and layered electromagnetic world that is all around us. It relays radio signals that wave in and
out of strength, direction and audibility.

Image 1. An example of an Open Wave-Receiver

Our radio-making workshops are spaces of exchange, and it’s important to us that the participants are seen as
collaborators; we learn from them as they learn from us, and collectively we arrive at discoveries that we
wouldn’t necessarily access as individuals.

Co-learning and non-expert instruction are fundamental to our practice, and our workshops momentarily expand
the Collective’s bubble to welcome in new investigators. We learn rapidly through these workshops - a testing
ground of many minds and bodies, exploring the listening capabilities of lamposts, antennas attached to kites,
coils wrapped around toys, speculums and rocks, ideas and objects that are woven into our radios by our
workshop collaborators. These sessions are our process-based practice taking place. They mirror how we think
together as a group.
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We align with an understanding that “[radio] is an expansive idea, [demystified] and [innovated] through a do-
it-yourself, hands-on relationship” (Joseph-Hunter, Duff, Papadomanolaki, 2011, p. xi) with the sources,
materials, environments we engage with, always figuring out, testing and empowering ideas with others.

5. Receiving Radio

[Audio clip 4]
The signals and messages that we perceive within radio are dependent on our position, the weather, a state of
material being and a state of mind. Radio is nowhere, until it can be heard.

(Shortwave collective, 2024)

We listen through our various radio devices, at all hours of the day, in different locations and as the seasons
change. Sometimes, we make ourselves audible by describing our means of access, the weather affecting
transmission, what we heard or thought we heard, our feelings, bodies and positions on the globe. We call these
- ‘constellations of listening’ (Shortwave Collective, 2022): the situated, subjective, and site-specific
circumstances that align for each uniqgue moment of radio-listening to take place. When you hear singing wafting
in and out of intensity on the radio waves, through your antenna in the trees above you, a singular radio station
at a constant volume feels laboured and constructed - a facade of fixity in which radio usually operates.

We celebrate the fragility of what is heard, the intricate buzzes and clicks alongside the voices and music,
reception as determined by the atmospheric conditions of the moment or the sound of nothing at all when things
do not work or there is nothing that we can hear. It is a plurality of possibilities that we listen to, rather than an
illusion of singularity where there is one way of being and one body.

The singular listening body is also represented in the aims of radio amateurs and commercial radio services where
the signal must be clear and strong or in audio systems of decibel measurement, where this numeric value
represents how just one person hears - the Western adult male body. Instead of reinforcing these structures, we
use our radio technologies to listen to and through a plurality - of our collective, our collaborators, the materials,
environments, time and spaces that we are all connected with.

These Open Wave-Receivers operate on low- to no-power, they are infused with energy contained within the
radio waves themselves. It is a system of low power that we amplify with our collective practice - a feminist
listening with technology, where ideas of seeming frailty or power are understood differently.

6. Remaining Open

Our listening(s), always plural, always collective, topical and remote, form a network co-located and
interdepended sounds (Freed and Rowland, 2013) from within the environment and with and beyond the
contributions of many bodies, actions, choice of objects and individual innovations and designs. These direct
actions are aligned with an effort to make media and communication systems and technologies open and
accessible to communities (Joseph-Hunter, Duff and Papadomanolaki, 2011). Our device(s) work against
impenetrable black boxes and aspire to build from the bottom up new understandings of making, designing and
listening together that work as an antidote to “expertise”, “mastery” and “control”. Our devices cannot be fully
controlled and, in that sense, they are bound to failure, faultiness and malfunctioning. They are fragile, reactive
and open to all that is “out there”. These devices, like the electromagnetic spectrum “cannot be commodified...

[they offer] us a way through, and a way to break the systems that try to keep us passive” (Rowland, 2024, p.287).

|Il
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Abstract

The study is centered on the abandoned building of the Sanatorium in Pilio in Greece, where participants engage
in sonic encounters to enhance their understanding of environmental sounds and their implications. Sound is used
to uncover the connections between our surroundings and our sensory perceptions. Nature and the built
environment have been coexisting for many years and the presence of an infinity of sounds constitutes an ideal
terrain for rethinking our aesthetic relationships with our environment. By using tools like Sympathy radio and in-
situ improvisation, participants create a dynamic sound “milieu” that fosters a deeper connection with their
environment. This approach challenges traditional notions of soundscape (against soundscape) and emphasizes
experiential emerging (against immersion) to develop a new aesthetic (sympathy) leading to an engagement with
the ambiance of the ruins.

Keywords

Sounds, ruins, sympathy, vulnerability of listening, ambiance, in-situ improvisation

1. Introduction

This work is inspired by the recent floods and wildfires that swept through the Thessaly region in 2023. In
response, we chose to focus on the abandoned Sanatorium of Volos, a place where nature and history intertwine.
Here, the sounds of the forest, flowing rivers, and growing greenery harmonize with the quiet echoes of the
abandoned structure, creating a unique balance. Through resonant gestures, we aim to learn from this
environment, expressing a deep sympathy for the place. Our work seeks to forge a meaningful connection,
blending the voices of both nature and architecture in a shared story of resilience.

Resonant gestures it is discovering ways of opening our sensitivity to the different natural and artificial
phenomena, and to explore the smooth transformation of the impoverishment of our sound environment.
Resounding of abandoned place is a methodological tool - the sound as universal language - for understanding
the links that emerge between sound, space, and body in different entanglements of our built spaces with their
environment. The sound immerses the participants (you cannot escape from it) and it expresses in a much
stronger way the potentials and vulnerabilities of living beings and things that coexist in the same space.

We consider the vulnerable, abandoned and collapsed contemporary buildings with all the organic processes
that take place slowly in time, an ideal context for the research of new mediums of aesthetic co-creation and
inclusive cohabitation (beings and things). Usually, creators are concentrated on the visual satisfaction and
distant contemplation of such sites (ex. by taking photos), and less on their sensible qualities and on how these
can inspire the improvement of our living conditions. The immaterial nature of the sound allows the
experimentation and improvisation in such dangerous, hostile and mysterious places, without necessarily taking
any risks with their cultural context or their decayed materiality.
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Figure 1. Forms of coexistence of nature and building materiality, Sanatorium site,
photos by Christos Schoinas (May, 2024)

This research is concentrated on how listening to the organic and material processes in time that moves slowly
in contemporary ruins can inspire the ambiance improvisation, by engaging the sounds, the space and the body
(human and material) in a sonic encounter that will change our listening to our environment in ways that we
have never imagined before. For the previous reasons, the research overcomes the scientific questions around
the maintenance or the renovation of the ruins, to face more existential questions, and to explore forms of
sympathy between the natural and human activities in these shared environments. The main question that arises
is: How can listening to the ruins encourage listeners and creators to hear the inner world of other beings and
things?

Confronting the difficulties of a ruined site, enables the letting go of an authoritarian knowledge - for in situ
creations according to the affordances of the site, for an architecture that leaves the freedom of improvisation
of new lifestyles. To feel the immaterial and give sense to the material world we need to understand the
correspondences of the sensitive flows that irrigate our daily lives, and which therefore commit us to forms of
vulnerability. The medium in which this happens is the atmosphere, affective and environmental, in which we
are immersed. We see in it, hear in it, smell in it, touch and move. Therefore, the atmosphere is not what one
perceives, it is not an object of perception. It is from what one perceives, what opens the perceptibility of the
world and allows perception (Thibaud, 2022).

2. Inclusive listening

Contemporary approaches consider the soundscapes as something which is out there waiting for us to tune in.
Tim Ingold in “Against Soundscape” (Ingold, 2007) suggests that listening to soundscape objectifies sound rather
than treating it as experiential. For Ingold, sound is an occasion of “our immersion in, and commingling with, the
world in which we find ourselves”. Consequently, listening to the sounds around us underwrites our capacity to
immerse in the ambience of the place with all our senses, and not just by staying still in a place and trying to
harmonize with it.

By responding to the affordances of a place, the place itself responds back to us, in ways that can surprise us and
put us in sympathy with our surroundings. For Spuybroek, it is by sympathy that architecture can focus its
aesthetics on the sensibilization around such dynamic processes. As he says, the beauty of things comes when
we can feel the forces that exist between things and forms, and this can only happen in the transparency of the
life sustaining medium in which we are immersed and with which we can see, hear, touch, smell, and move
(Spuybroek, 2011).

The methodological hypothesis is based on our scientific incapacity to understand the very conditions of the
experience we live. We must therefore develop an approach to the site through atmospheres, to open up to our
senses the forms in which the atmosphere appears. This work makes the methodological hypothesis that the
attentive listening of the back-plan (ex. the wind, the water flow) and the resounding of the sound events
activated by the participants (both beings and things), can inspire the improvisation and the ambience creation
of places (Thibaud, 2022, Paxinou, 2017).

The ruined site we selected for this research is the abandoned building of the sanatorium for tuberculosis
patients in Greece, founded in 1907 by Karamanis, at an altitude of 1200 meters, very close to the settlement of
Chania of the mountain Pelio in Greece.
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Figure 2. Sanatorium fagcade and recorder positioned on a room’s windowsill
photos by Christos Schoinas and Nicolas Remy (May, 2024)

The first building was a stone two-store old inn, with a wooden roof and ceramic tiles. In 1915, two new two
storey wings were added, with a long corridor that serves the patients' rooms, a small chapel and the auxiliary
areas, and big transverse wooden openings for natural lighting and ventilation. Inspired by modern architecture,
it was built with masonry and reinforced concrete slabs. Its form was perfectly adapted to the natural sloping
ground, offering on the roof spacious sunny terraces with great views towards Pagasitikos gulf, where the
patients could take advantage of the sun's rays that penetrated the otherwise dense and damp forest. The
difficulties from the Second World War and other financial problems later led to its abandonment. Since then,
the structures have decayed, the wooden roof and parts of the masonry have collapsed, the floors are covered
with soil, the plasters have come off, the windows are broken, and they have become an organic part of the
surrounding beech forest, with its sources, its river and the hiking trails. Today, the Sanatorium ruins can only be
accessed by foot.

Figure 3. The ruins of the Sanatorium, photos by Christos Schoinas and Petros Flampouris (May, 2024)

So, what really triggers our attention is the research of creative methods of hypersensitivity stimulation in
architecture. 92,5FM Sympathy radio (Paxinou and all, 2023) is used to connect body sound and place when the
body of the participants cannot be physically where the sound is produced and heard. For obvious reasons of
security, it gives the opportunity to hear close to the ruins without being inside. Because of the invisible radio
waves, it offers the opportunity to listen to sounds that can’t be physiologically heard (ex. they are not loud
enough). It’s also used to connect sound places that are far away from each other, or to hear remotely a not
accessible place - like the ruins - because of the size, the height, the depth of a hidden cavity. To do this, the
whole body becomes an extension of the antenna and the microphone, and participates in the action of listening
by walking, moving, bending, wandering, running, creating and performing sounds and noises.
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Inspired by the above experimentations and the work of Bernhard Leitner in 70’s on the creation of sensations
by the possible sound configurations and body postures in empty spaces, this research attempts to experiment
with the in-situ embodiment of the auditory experience to activate the affective responses of the participants.
How can the living/dynamic body come in sympathy with the living/dynamic space in-situ through the
immateriality of sounds?

92,5FM Sympathy radio sets combined with wired microphones, and portable small sound systems were used to
listen and experiment with the site of Sanatorium. These technical tools are given to the participants without
any instructions. They use them, test them by listening to the effect of moving the position of the microphones,
the position of the speakers, the positions of the body in action, play with the near and far acoustic field, amplify
certain sounds, mask others, manipulate, filter, mix sounds. A performative and dynamic sonic milieu is created
and experimented. In situ improvisation makes it possible to reveal with the available material the musicality of
the soundscape and the environmental potentials of the space, by allowing the actors to move from a passive
listening position to active and creative actions. In another word, participants engage their listening and their
actions in different minimal resonant gestures to make the space resound through them.

3. Resonant Gestures

“Resounding ruins performance” involves a change in sound posture on the part of the participants, both in terms
of attention to existing sounds but also in terms of the potential consequences of their actions. This commitment
unites the participants, the site, living beings and things and does not a priori hierarchize the sound presence of
a particular event. How can a sound be heard, felt and what body postures should be adopted to get in sympathy
- more than tune in - because we don’t want just to be harmonized with certain sounds, but to be “drifted away
by the different sound flows that heightens our awareness (filtering, reflections, pitches of sounds). What are
the minimal resonant gestures that encompasses a dynamic interplay of bodily responses, deeply rooted in the
auditory cues provided by the environment, both constructed and natural?

Figure 4. resonant gesture in Sanatorium, photos by Christos Schoinas (May, 2024)

In music, (resonant) gesture is any movement, either physical (bodily) or mental (imaginary). Resounding ruins
with resonant gestures is engaging participants in a process of improvised creation. For the improvisation, several
sets of equipment are used in a site in order to invent and perform different resonant gestures in it. There is no
musical score or any chief of orchestra to be conducted by. Participants share their resonant gestures with the
others and improvise a sound performance. Many sounds are proposed, tested, amplified, manipulated, and the
sound space that is revealed is the main link between the participants. The participants are not necessarily in
visual contact but share this sound medium which contains the permanent background of the site and all the
events which are activated by them. Numerous experiments are made until an atmosphere is established in the
performance. There is no musical partition but there are technical limitations - bricolage and DIY techniques —
combined with professional equipment. The conditions of the experience are defined by a finite list of means,
(Ex. lifetime of the batteries), and by the site itself and its ambient affordances.
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Figure 5. Non-standard acoustic measurements in Sanatorium, photos by Evangelia Paxinou (May, 2024)

3.1. Against Soundscape — understanding the back plan

The participants' first action was to select an abandoned windowsill - room in the building and record for as long
as the tape recorder's battery life allowed. The duration of the soundtrack is 37 minutes and 9 seconds and
witnesses the natural elements of the site, namely the stream which flows nearby, the random chirping of birds,
the wind, the breeze in the branches of the trees, the absence of our activity. With the presence of the sound of
the river, which is very dominant and masks, it is difficult to hear the more intimate sounds such as those of
insects or the smallest movements of nature (the fall of a small stone, the movement of a small animal).

Listening to the recording is not actually that important. What matters is the resonant gesture of pressing the
recording, which engages the body to move away from the position of the mic to disappear, to become silent
and to withdraw from the site, by opening one's ears and body to vibrational phenomena.

A similar resonant gesture was also the performance of a sound walk with binaural headphones microphones
inside the ruins (in places where the participants felt safe), trying to “catch” the sounds of the place. The
participants during the sound walk are more concentrated in revealing to their consciousness the sound qualities
of the space: the listening body in movement reveals the effects of the materiality of the building (ex. soil on the
floor, collapsed walls, broken windows, thick stone walls, depth of silence, diffusion of human sounds) to the
natural sources of the back-plan (ex. the sound of the river, the wind flow).

3.2. Against Immersion — Sensing sympathy between events and back plan

The performance continues with a series of experiments aiming to connect the participant's body, the sounds
(natural and artificial) and the space. “Against immersion phase” aims to listen and act on the ambiance of the
site by performing resonant gestures to unbalance the ordinary relations of the back plan with the sound events,
so that participants can create an atmosphere by getting in sympathy with it. You need to get out of a situation
that starts to “haunt” you (like the infinite sound of the river) in order to realize how you want to continue being
in it. For example, participants select a microphone with different sensibility, with fast or slow response, which
they can amplify it, stream it and play it in another place louder and/or filtered.

Or they can try to be in the place of a stone, or a leaf, or a tree, or a brick, by putting the microphones in places
where the human ear (body) could not fit or access. If the sound environment is balanced and permanent, what
does it mean to hear it from a non-human perspective?

Figure 6. Wired microphones in several positions and ready to be plugged in Sanatorium,
photos by Christos Schoinas (May, 2024)
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These improbable positions allow the participants to engage in creative listening. In fact, they emit sounds close
to the microphone (Ex. rustling of leaves, cracking of small pieces of wood, noise of impact between 2 different

materials, rolling of a mixture of sand and gravel, etc.) and the sound system allows all participants to hear it and
play on it.

Figure 7. Resonant gestures for resounding ruins, photos by Christos Schoinas (May, 2024)

The position of the listening body is experienced for its effectiveness to bring out the perceiving body from the
"natural" atmosphere (against the immersion) for the creation of a perceptible distance (being outside). The
challenge is to maintain the perceiving body in a state of perceptual hypersensitivity.

Figure 8. P. Flampouris, E. Paxinou and N. Remy performing resonant gestures in the Sanatorium ruins
(April, 2024)

Another resonant gesture is the diffusion in a loop of a pre-recorded contemporary cello piece, with a portable
Bluetooth speaker connected to a smartphone, while the participants are trying to select the position of the

portable loudspeakers (position, intensity, orientation), to amplify the sounds and to improvise with gestures,
responding to the music.
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Figure 9. Resonant Gestures for resounding ruins Sanatorium site, photos by Christos Schoinas (May, 2024)

Many sounds are "transducted" (Helmreich, 2010) i.e., recorded, transformed and transmitted. The sounds are
mixed up (sound effects) and play the role of sound transducers of one space to another, of a source and its
receivers whether they are living beings or objects. Stefan Helmreich refers to “against immersion” for sounds
that can be converted into another energy (from sound waves to electricity), transmitted somewhere else, in
order to make them audible or sensible again (from electricity to waves), like the Sympathy Radio or the
transmission of a music piece played from a mobile sound source (Bluetooth speaker).

Live streaming of these plugged and unplugged sounds is essential in the general process of the listening in order
to generate the sympathy between the participants with their resonant gestures. Technology is experimented in
situ and is used to engage creative listening. Technical limitations are not explicit at the beginning for the
participants. Position of the microphone, of the loudspeakers, length of the cable, sensibility of the mics,
associated with several positions of the body are the participant’s palette for a free improvisation. It's like
learning how to play an instrument. The learning phase is part of the creative process. There is no beginning or
end but a time of lived and shared experience.

4. Musicalize the sound environment — ambiance improvisation

We often feel that our sound environment is poorer, quieter. According to Ingold this happens because we are
formed to close our ears to sounds that are not in the spectrum of our attention, and they do not manage to
arise from their back-plan. For him, this happens because we are used to split music from life - from its
background with all its disturbing noises, in order to appreciate the musical composition as an isolated object.
We need to participate in the auditory experience, to be able to feel the correspondences of music with its back-
plan. And then all these “silent” sounds become “music” to our ears, because we become musicians too. Without
our participation this could not happen the same way. Like when we are seated still in the stands of an open-air
theatre for a piano recital, and we try to match the rhythm or the melody of the cicadas to the musical
composition. We can feel the conflicts among them, and soon we must decide which sounds we want to follow.

All of the human actions and technical systems that are performed in situ near the abandoned ruins of the
sanatorium, in the forest of Mount Pelion, create a hybrid environment, a mix of the sound worlds (human,
beings, things, and transducted sounds) as a medium of the improvisations. The experience ends when the
participants instinctively feel that all the sources are in sympathy or, as Stefan Helmreich says, when natural,
lived streamed and transducted sources produce a “sense of effortless presence”: All That Is Solid Decays Into
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Air (Flampuris and al, 2024) is a sound improvisation performed on the abandoned building of the Sanatorium in
Pilio in Greece which is therefore the witness of these moments.

The resulting sympathy sound effect describes this harmonious interaction between the participants, their joy
and their satisfaction of experiencing it. In this sense, the effect goes beyond the spectre of the soundscape
(inherent distancing of the concept), and it engages all the senses and the body in movement. It imposes an
ambient tone on the site in which the dimension of improvisation is fundamental.
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Abstract

This paper discusses an ongoing PhD research aimed at developing tools and techniques for studying the sound
environment of specific locations. The goal is to integrate these findings into early design stages of architecture
and planning. The research seeks to complement traditional acoustic measurements with qualitative criteria
suited to particular sites and their unique sound phenomena. The study employs advanced instruments like
measuring microphones and sound analysers, as well as DIY tools including custom microphones and sensors. It
features a case study of an abandoned building in a rural area, mapping its soundscape through non-standard
acoustic techniques, emphasising qualities arising from the environment rather than the building itself. The
methodologies span various scales, addressing sound analysis from regional spaces to individual buildings and
exploring diverse contexts like urban and rural areas. Expected outcomes include measurable, sound phenomena
validated through recordings, which will support improved architectural design strategies and enhance sound
environments in created spaces.

Keywords

Architecture, build environment, acoustics, soundscape, ambience, sound phenomena, sound qualities

1. Introduction

A standardised acoustic measurement is a method for evaluating sound and acoustics in a space according to
established protocols, like those set by ISO standards. These standards ensure reliability and comparability across
different locations and operators. Key acoustic parameters measured can include sound pressure level,
reverberation time and speech intelligibility.

In situ measurements face challenges due to variable conditions such as background noise and environmental
factors, which can affect the results. Non-standard acoustic measurements adapt techniques uniquely to specific
settings (Remy, 2004; Ndrevataj & Flampouris, 2024; Boubezari et.al., 2024; Paxinou et al., 2023). For example,
instead of using calibrated white noise, sounds like running water may be employed. This approach seeks to
reveal the sonic qualities of various elements in the environment, amplifying the voices of both natural and man-
made components.

This study focuses on the abandoned Sanatorium in Pilio (Paxinou et.al., 2023), Greece, exploring its unique
soundscape shaped by time and natural events. Following severe flooding in September 2023, a nearby river has
altered the acoustic environment, creating new sound dynamics. The deteriorated state of the building—with
collapsed roofs and missing windows—renders traditional measurements impractical. This project uses non-
standard techniques to capture interactions between nature and architecture, documenting sounds like wind
through broken walls and the rush of water. The goal is to reveal how sound informs the relationship between
human presence and ongoing environmental transformation.
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1.1. Ruin Shell as a place of interest

The site selected for this research is the abandoned building of a sanatorium for tuberculosis patients in Greece,
which was founded in 1907. It is located at an altitude of 1,200 meters on Mount Pelion. The building is a two-
story stone structure that originally functioned as an inn and features a wooden roof with ceramic tiles. It has
two wings with a long corridor that connects the patients' rooms, a small chapel and auxiliary areas. Large
wooden openings were incorporated to provide natural lighting and ventilation. Inspired by modern architectural
principles, the sanatorium was constructed with masonry and reinforced concrete slabs. Its design was perfectly
adapted to the natural slope of the land, offering spacious sunny terraces on the roof that provided great views
of the local gulf. This allowed patients to enjoy sunlight, which was especially beneficial in the otherwise dense
and damp forest. Unfortunately, due to the difficulties stemming from the Second World War and subsequent
political and economic issues, the sanatorium was abandoned. Since then, the structures have deteriorated; the
wooden roof and parts of the masonry have collapsed, the floors are covered with soil, the plaster has come off,
and the windows are broken. The ruins have become an organic part of the surrounding beech forest, along with
its streams, rivers and hiking trails. Today, the remains of the sanatorium can only be accessed on foot.

Figure 1. A distant view from the sanatorium building shell. 1b. See from the kitchen close to the river

1.2. Chained measurements

In a standard acoustic measurement, the process begins by referencing the measurement microphones to a
source of white noise. In this case, we used the sound of a flowing river as our reference. A series of recordings
were made at various positions (see Figure 2): by the river (position 1), on the ground floor by the old facade
(position 2), by a collapsed opening (position 3), in an old kitchen (position 4, 4’), in the corridor (position 5, 5'),
on the top floor behind a collapsed wall (position 6, 6’), in the middle of the terrace (position 7, 7’), at the edge
of the terrace (position 8, 8’) and by a brick wall covered with ivy (position 9). These positions were used to
compare the recorded sounds and to analyse the soundscape characteristics of the ruin.

Figure 2. The section presenting the recording positions
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1.3. Calibration of the chain of measurement

For the comparative analysis of river sound signals, three types of microphones were used: a 01dB Solo Class 1,
a Beyerdynamic MM1 condenser omnidirectional and a Rode M5 cardioid small-diaphragm. Measurements were
taken at 1.20 m and 15 cm heights. After calibration at position 1, the Beyerdynamic MM1 and Rode M5 were
used for quantitative measurements, recorded in mono WAV format. Stereo recordings were made
simultaneously with a Tascam, employing a 16-bit stereo format at a 44.1kHz sampling frequency. The mono
WAV files were analysed using 01dB-Acoem’s software, dBTrait32, focusing on temporal variations of Leq 1s in
dB(A) and one-third octave band frequency changes.

At half a meter from the source, the overall sound level was approximately 72 dB(A), masking participants' voices.
The river's current created a dynamic soundscape with rhythmic variations, but it was not relaxing. The average
frequency spectra mirrored the microphone characteristics, revealing that the river's signal lacked low
frequencies yet was rich in mid-range. The Beyerdynamic MM1 performed better in low frequencies, while the
01dB microphone proved to be unsuitable for non-standard conditions. Moving forward, only the Beyerdynamic
MM1 and Rode M5 will be used. Among stereo fragments, the Beyerdynamic MM1 most realistically captured
the sound scene, especially the low frequencies.

Figure 2a. From right to left, there is a view of the small river, the position of the microphones for the
calibration setup, and the facade of the kitchen of the sanatorium. Sections 2b and 2c zoom in on the
microphone setup

Figure 3. Average spectrum analysis at position 1, along with the average value of Leq in dB(A) for the river
noise near the sanatorium. The two microphones, MM1 (red) and MMS5 (blue), were positioned at a height of
1.20 meters above the ground, in conjunction with the 01dB Solo (green)
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2. Escaping from the white noise

The first series of measurements focused on studying the overwhelming white noise generated by the nearby
river, which registered a formidable 72 dB(A) at just half a meter away. This intense noise obscured all
frequencies, masking out not only the ambient sounds of the environment but also the voices of the participants
involved in the study. The change in measurement positions shows (Figure 4) that from a sound intensity
perspective, a significant decrease in the sound level of the river can only be observed when the built
environment obstructs the propagation of its sounds. From a frequency perspective, the sound spectra recorded
by the two microphones at all measurement points are very similar (Figure 4). This indicates that the built
environment and the materials used in the space do not locally alter the river's sound spectrum; in essence, no
frequency filtering effect can be measured.

Figure 4. This text compares five measurements taken at ground floor level using the same microphone type
(Beyerdynamic MM1), positioned at a height of 1.20 meters. The positions are as follows: Position 1 (green),
Position 2 (red), Position 3 (blue), Position 4 (magenta) and Position 5 (yellow). The graph shows that there is
approximately a 3 dB (A) drop in every position, with a consistent curve across the entire frequency spectrum.
Most positions are located within the building fabric, except for Position 2 (red) which is situated by the facade
wall indicates that the reflective surface of the stone masonry is influencing the measurements

Figure 5. A comparison of all four measurements at the ground floor level. Position 6 (green), position 7 (red),
position 8 (blue), position 9 (magenta)
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Figure 6. A comparison of all dB(a) at all selected positions, presenting a drop in every position

The sound of the area is proven to be unavoidable in the ruin. The substantial presence of the built environment
does not prevent the river's sounds from being heard when the listener—either the microphone or a person—
has visual contact with the source. The building integrates nature, and nature is an essential part of the structure.
It is only when one is behind a wall (Figure 4, Figure 6, positions 6 &9), away from the facade, that the sound of
the river fades away, allowing other, more delicate sounds to be heard.

Figure 7. Escaping from noise. Two out of twenty minutes walk through the ruins. Transitioning from room to
room, as the ruin envelope is absent, the infiltration of the river’s sound signal alters. The river noise is
rendered in the spectrogram, visible until 4k for the first minute. The next minute, as we transition to a room
with no opening to the river, the noise is absent. In sound science, it is possible to hear the also the hard
surface of the wall and cladding. A setup of a Soundman OKM-II binaural microphone with a pre-amplifier
(Soundman A3) connected to a Tascam DR-40 recorder, was used. The binaural recording technique was
chosen to capture the spatial characteristics of the sound environment, allowing us to locate and position
sound sources spatially within the recording

3. To lie on the floor

At each measurement point, the microphone was positioned close to the ground (approximately 15 cm),
simulating the perspective of someone lying down with their face close to the earth. This unusual placement
allows for a unique acoustic capture, highlighting the close relationship between the sound and the textures of
the ground, influenced as well by our body position. The floor inside the building is now covered with soil, making
it highly absorbent in terms of reverberation. Meanwhile, the hard concrete terrace is partially covered with
moss.

The measurements show a low-frequency reinforcement across all measurements when the microphones are
close to the ground (Figure 8). This is a sound filtering effect that reinforces the idea that at ground level, the
listening is not experienced only through the air but also through the solid, making it highly sensitive to vibrations
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and low frequencies. However, this does not prevent high frequencies from being present in the recordings and
during listening (such as the river and birdsong).

By positioning the microphone in this way, the measurements reflect a more intimate and grounded perspective,
capturing subtle vibrations and resonances that might otherwise be overlooked. This approach enables the
recording to capture the acoustic nuances that arise from direct contact with the earth, providing a perspective
that is closely aligned with the materiality of the site itself.

Figure 8. A comparative analysis of the signal sound of the river, comparing the measured signal of 01dB Solo
(green) at a height of 1.20m, Beyerdynamic MM1 (red) at 1.20m, and Rode M5 (blue) at 1.20m. Additionally,
comparing Beyerdynamic MM1 (magenta) at a height of 0.15m and Rode M5 (yellow) at 0.15m

4, Hear like a little one

As we continued the field study, we found ourselves listening to the river's white noise from a new listening point
or even perspective, through a small hole no larger than an insect or cleverly shielded by a protective canopy of
leaves. This unique vantage point allowed us to capture the overwhelming sound of the river while also attuning
our ears to the subtler and hidden sounds in our surroundings. The leaves acted as a natural filter, reducing the
intensity of the river's roar and allowing us to perceive the delicate sounds that are often overlooked. Through
this tiny aperture, it could be possible to hear the faint rustle of a small stone and the subtle movements of an
insect, blending those intricate sounds with the distant, ever-present hum of the water. This approach deepened
our understanding of the in-situ soundscape, highlighting how various auditory elements coexist and interact,
even amidst a dominating sound like the river. By immersing ourselves in this microscale experience, we aimed
to uncover the delicate balance of life thriving around us, revealing the intricate layers of sound that define our
environment. This focused listening transformed our perception, making us realise that even within a cacophony,
there are always hidden whispers waiting to be heard.

The measurements show that the frequency spectra are practically flat when recorded in an open field. The
recordings are noticeably filtered differently regarding the frequencies (Figure 9), in the crack of the wall, or an
ivy tree has an effect (quantitatively) on the sound field around the microphone. Hearing like a “little one” creates
a noticeable difference in understanding the surrounding soundscape as soon as one listens through the
reference fragments.
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Figure 9. Top, new listening perspective. Bottom, the sound of the river is recorded on the rooftop (green), and
the same sound is recorded through the leaves of an ivy tree (red) and from inside a stone wall in the clay
mortar (blue)

5. Chapel Flutter echoes

In the context of non-standard acoustic measurements conducted within the ruins of the destroyed chapel
(Figure 10), we observed the emergence of flutter echo effects. These effects were not distinct phenomena but
rather a reflection of the conditions that allowed them to occur. The chapel's fractured walls and irregular
surfaces created a complex interplay of sound reflections, causing short echoes to bounce off uneven surfaces
and converge at specific points. Additionally, the highly absorptive nature of the floor contributed to this acoustic
environment by dampening certain frequencies while allowing others to resonate. The unique architecture and
sound-absorbing flooring of the chapel created conditions suitable for flutter echoes to emerge. This revealed
how the layout and material properties of a space can influence its acoustic behaviour (Figure 11). The interaction
of sound within the chapel emphasized the need to understand not only the effects of sound but also the specific
environmental factors that contribute to these phenomena. This offers valuable insights into the relationship
between space and sound.

Figure 10. Non-standard acoustic measurements in Sanatorium, photos by Evangelia Paxinou (May 2024)
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Figure 11. Reverberation time (RT) response in the different frequencies in the chapel room

6. Discussion

We utilised architectural features like walls and overhangs to create a buffer against intrusive noise, effectively
reducing the river's roar and enhancing our data collection clarity. By adjusting our position and monitoring
sound levels, we explored the interplay between natural and created soundscapes, emphasising the context's
importance in our auditory assessments. This exploration laid the foundation for understanding how the built
environment shapes our acoustic experience, fostering meaningful dialogue essential for our research (Figure
12).

Our sound measurement methods highlight the relationship between objective data and subjective listening
experiences, underscoring the need for both analysis and attentive listening. By capturing these soundscapes,
we gain insight into their properties while recognising the emotional responses they evoke.

Figure 12. The sound collage Spring Water Response composed from fractions of the field recordings, the
volume differences are not mastered, in order to present the volume differences from the site

In the case of ruins or unique acoustic environments, standard measurement techniques may not be applicable.
Instead, it's suggested to engage with the site through real-time sound phenomena. This approach expands
participants' acoustic perception, incorporating even typically silent sounds and transforming the atmosphere. It
fosters a deeper connection to the location's history and future.
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Abstract

This research is part of the LIFE Biodiver'City and Resilience (BCR) ecological restoration project for residents,
whose acoustic dimension refers to the “quiet areas” component of Bordeaux Metropolis's Environmental Noise
Prevention Plan (PPBE). It presents a multidimensional landscape indicator; the sound source's presence
spectrum, designed to capture the spatial evolution of the bio- and anthropophonic qualities of the living
environment within "resourcing" urban territories. This hybrid method, tested on the Bois du Burck in Mérignac
(France), is currently being extended to other quiet areas (as defined by the European directive 2002/49/EC) -
woods, forests, parks and gardens - in the Bordeaux metropolis. The results concerning the territorial sharing of
sound practices between humans and non-humans are sometimes unexpected. Ultimately, this ambient analysis
model will evolve into a tool for observing and spatially qualifying these “quiet areas”.

Keywords
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Territorial Sharing

1. Introduction: anthropization of territories and deafening of natural landscapes

Assessing biodiversity is one of the major challenges in ecology. Thus, the use of sound constitutes one of the
most accurate observation techniques for taking wildlife manifestations and human activity into account in urban
and peri-urban environments. As birds and bugs are the main sound emitters in nature, they exploit distinct
“acoustic niches” throughout an intelligible sound spectrum, even when immersed in anthropo (Krause, 2002) -
or even technophonic landscapes (mechanical noise from motorized traffic). Biophony as a natural acoustic space
composition should therefore design the species environment by minimizing sonic overlapping effects between
the biotope actors. These sound sources play an important role in resourcing experiences in quiet peri-urban
areas, making them a major part of the natural landscapes of our cities.
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This study aims to test the validity of new bio- and anthropodiversity indices based on an acoustic analysis of the
choruses produced by animal and human communities within soundscapes. Their cartographies enable
biophonic (birds and bugs in particular) and anthropophonic (human activity) analysis of the city's quiet areas.

1.1. Anthropo- and biophonic metropolitan territories analysis through bird song spatialization

The massive anthropization of natural areas greatly impacts animal and plant biodiversity in terms of functional
territorialization (reproduction, food chain, etc.). The resulting sound compilation reveals the problems of habitat
fragmentation between humans and animals.

Birds' audibility in our cities is a growing indicator of the current decline in urban biodiversity over the last 25
years (Gasc et al., 2017). A study led by scientists from the University of East Anglia®, who reconstructed the
soundscape of over 200,000 sites over 25 years, points to reproduction and food chain disruption of birds. The
study reveals a considerable weakening of birds’ acoustic messages, which could damage the already endangered
relationship between humans and non-humans.

According to a recent study published in Nature Communications, climate change is also responsible for the
decline of avian populations, by causing an imbalance of the species distribution in various natural habitats
(Morrison et al., 2021). The large decrease in the bird population affects the quality of perceptual experiences
relating to nature's manifestations. The perception of the presence and diversity of avian fauna is better
described by its sound than by its sight. This is why analyses of resident avian populations’ sound presence
constitutes one of the best ways to evaluate biodiversity.

Thus, birdsong soundscape - birdscape- is a reliable and explicit indicator of the biodiversity decline in terms of
sound abundance decrease in natural urban spaces. The regenerative impact of bucolic soundscapes delivered
by green urban spaces is therefore drastically reduced by this “loss of audibility” of city natural actors. However,
quiet regenerating areas are crucial for anthropic adaptation to the new living conditions provided by increasing
urbanization. By promoting biodiversity and ecology, the sanctuarization of quiet areas®! in urban spaces has
noticeable advantages regarding the well-being and environmental psychology of inhabitants. The urban model
of acclimatization represented by these resourcing areas ensures viability for our noisy, dense cities.

Animal reactions depend on the qualities of perceived threats rather than on the intensity of the resulting noise,
not only when the sound is produced by humans (anthropophony) and their technology (technophony), but also
when another animal species expresses itself sonically. Therefore, physical approaches of noise quantification
(sound level measurement) are unable to reveal soundscapes parameters of this biotic sensitivity to the threats,
notably caused by anthropogenic activity. The use of sensory evaluation methods to evaluate ambient
components like sound in the environment would be more efficient for that purpose. Thus, we opted for a
reduced listening approach (in P. Schaeffer's terms) of the soundscape sources components to reveal the spatial
dynamics of territorial sharing between humans and non-humans. This establishes the presence spectrum
method, developed to describe the extent of inter-species (animals and humans) territorial conflicts, particularly
in quiet areas (Bradfer-Lawrence et al., 2019). This acoustic space fractioning method can be operated by a
statistical analysis of sound sources cross-observation protocol we present here.

2. Bordeaux ReSonA “Ressourcement - Sonorités - Ambiances” : a quiet areas study

The present research on natural urban environment sound territoriality is part of the ecological restoration
project for the benefit of residents through the LIFE Biodiver'Cité and Resilience (BCR) program. The acoustic
dimension refers to the “quiet areas” component of Bordeaux Metropole’s Environmental Noise Prevention Plan.
Our approach develops a multi-dimensional hybrid landscape indicator, the presence spectrum of sound sources
and events, designed to modelize the spatial evolution of the bio- and anthropophonic qualities of the
“resourcing” areas (Woloszyn and Ikni, 2023). This method, which has been tested in Mérignac's Bois du Burck in
2023, is currently extended to other quiet areas - woods, forests, parks and gardens - in the Bordeaux metropolis.
As with any innovative method, this observing tool sometimes delivers unexpected results concerning the
“resourcing” territorialized practices of humans and non-humans.

° https://www.uea.ac.uk/about/news/article/study-reveals-the-shifting-sounds-of-spring
10 https://www.nature.com/articles/s41467-021-26488-1
11 sanctuarization recommended by the “quiet areas” section of the European Noise Directive 2002/49/EC.
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2.1. Soundscape indicators in quiet areas in Bordeaux: presence spectrum, audibility and proxemics

We will use presence as a tool to assess the overall sensation generated by the combination of perceived sound
level and spatiality in the perceptual sphere. It allows us to transcribe the elements in the sound scene by
evaluating the listener's cognitive distance?? to the elements of the ambient scene. After being applied to the
Bois du Burck in Bordeaux-Mérignac, four Bordeaux sites' soundscapes have been evaluated using presence
spectrum indicators within those locations: The Taillan Forest, Berges de Garonne, Bourghail Forest and Bégles
Plaine des sports.

To characterize the spatial soundmark in the semi-urban space of resourcing areas, we use anthropocentric
survey techniques to identify the elements constituting the soundscape. For mapping purposes, we deploy a
descriptive methodology of the soundscape that combines the enumeration of the heard sound events and the
notation of the presence parameters relative to each sound object. The notion of sound presence implies that
an ambient object (Woloszyn and Siret, 1998) - in this case, a sound object - can be approached by taking into
account two main parameters: the perceptual space in which it unfolds: the dimension (D), and the intensity
perceived by the listener: the value (V). The sound presence measurement plane is then represented between
the two axes D and V as shown in figure 1:

Figure 1. Axes and dimension-value plan, subjective measurement of presence

Presence is an important indicator of the morphological balance between the sources of the soundscape at any
moment of listening. As a result of hybridizing the S.A.C.5.50'* method of sound sources analysis with the
descriptive method of ambient objects, presence indicator qualifies the audibility of the experienced soundscape
elements from the sounds scene foreground to its background, as well as the proxemics, qualifying the subjective
distance from the sound object to the listener (figure 2).

2 Introduced by Wuits and Nooteboom (2005), the notion of cognitive distance describes the experiential and cultural
differentiation of inter-individual perception. It is used here to define the individual's level of involvement within the
perceptual act.

13 Sound Sequence Composition Analysis System is a methodology for psycho-acoustic analysis of the urban sound
environment which is developed by Alain Leobon. See (Léobon, 1995).
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Figure 2. Morpho-hierarchy of sound objects in a soundscape: order spectrum, listening plans, audibility and
proxemics

After the processing of the descriptive elements, the results data of the presence spectrum of all the analyzed
points are exported to a geographic information system to create a map. The latter is designed to reveal the
sound sources territoriality of the site. This cartographic approach of anthropophonic and biophonic sound
sources allows us to discretize the sound territories through a dialogical analysis between nature sounds -
essentially by distinguishing birds from bugs sounds - and the sounds of human activity - here essentially linked
to traffic noise.

2.2. The source-soundmap, territorial battlefield of sonic actors? The example of the Taillan forest site

Forests are a significant part of Le Taillan Médoc Township, taking up 25% of its expanse. They cover 451 ha, of
which 139 ha belong to the township. Le Taillan's communal forest is made up of hardwoods and maritime pines,
with a fairly rich fauna. There are 21 species of terrestrial mammals, 6 species of amphibians, 6 species of reptiles,
71 species of breeding birds, 74 wintering birds, 25 odonates, 6 reptiles, 6 amphibians, 7 chiropterans and 55
rhopalocerans (LPO Aquitaine and Direction de la Nature Bordeaux Métropole, 2015).
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Figure 3. The Taillan forest situation with observation points

2.3. First conclusions on the sound sources territorialization in the Taillan Forest

Following our field surveys, we established several maps showing the location of sound sources audibility level
at different times of the day: early morning, late morning and afternoon. The sounds of nature are represented
here by two separate maps, showing respectively bird songs and bug stridulations, as seen in figure 4.
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Figure 4. Maps of birds (green) and bugs (purple) audibility

These maps reveal a systematic territorial division, at any time of the day, between the two types of animal
sound sources: bird habitats seem to cluster at some distance to the road, i.e., to the east of the territory. In
contrast, bugs seem to accommodate to close road noises (figure 5): the food chain between these two
soniferous biological groups provides a first explanation of this territorial division.

Figure 5. Maps of urban activity audibility

As the surveys were carried out in fine weather, the bugs naturally congregated in the sunniest parts of the site,
the forest bordering the road. Finally, the acoustic adaptation hypothesis (AAH hypothesis) points to an optimal
acoustic niche for bugs: indeed, their stridulations seem to adapt better to road noise than birdsongs*... Several
functional ecology studies even confirm that locusts adjust the volume of their stridulation, particularly in the
low-frequency part of their spectrum, to adapt their communication when confronted with road noise®.
Ultimately, the explanation for this territorial partitioning between birds and bugs can certainly be explained by
these following three factors: food chain, sunlight and song emergence capability.

4 For birds, the Acoustic Adaptation Hypothesis (AAH) proposes that songs with lower frequencies, narrower frequency
ranges and longer inter-element intervals occur more frequently in densely vegetated areas than in herbaceous habitats.
See: (Boncoraglio and Saino, 2007).

15 For bugs, and locusts in particular, the ability to adapt acoustically to the surrounding environment is relative to their
ability to modulate intra-species communication signals. See: (Lampe et al., 2012; Lucas, 2019).
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The evolution of the presence of sound sources throughout the day confirms a strengthening of animal sources
in the afternoon, which seems a priori counterintuitive, as bird songs are usually louder at the start of the day.
This finds its explanation in the simultaneous presence of bugs, their favorite food, strengthened in the afternoon
by the most intense sunshine on the open ground near the road... Moreover, the increase in traffic noise in the
afternoon (figure 5), while keeping bird populations away, does not affect the concentration of bugs (figure 4).

Figure 6. Maps of the proxemics of human presence

Besides this, the anthropogenic territorial layout, divided between traffic noise and human presence (figure 6),
confirms the relative absence of the latter. While bugs seem to adapt perfectly to traffic noise, they don't seem
to enjoy human sound sources, particularly voices. At certain locations within Le Taillan forest site, when human
presence is at a high level, Bugs remain silent (figures 4 and 6), regardless of the observation period. This fact
was confirmed during our soundwalks, when bugs waited for a moment to start chirping again because our arrival
at the observation point. Moreover, the impact of these anthropophonic sources does not seem to disturb birds...
This could be explained by the dynamic sound structure of human voices which could be assimilated to a
predatory sound manifestation for bugs. This is obviously not the case with road noise, which, despite its
loudness, can be assimilated to band noise, i.e., white noise without modulation over time, excluding a possible
assimilation to a predatory sound emission.

3. Conclusion: soundmaps for landscape planning?

This sound spatialization technique allows us to illustrate the way sounds of nature are inserted into human
environments - in this case, essentially mechanized - and to draw conclusions about the logic of urban - or
landscape - planning. A first conclusion could concern reasoned mowing of roadsides, which takes on its full
meaning here: indeed, the configuration we just observed seems to assimilate roadsides at the edge of forests
with privileged natural biotopes for bugs. In fact, bugs are sonically protected by road noise, which keeps their
main avian predators away. Within circulated environments, they seem perfectly able to adapt their stridulations
to communicate with their congeners for feeding and, above all, reproduction purposes. Following those “ideal”
conditions, roadsides seem to constitute natural reservoirs for stridulating bugs, insofar as wild flora and
vegetation are neither treated with pesticides nor eliminated by humans.

Thus, soundscape is a reliable and explicit indicator of the co-evolution of biodiversity in resourcing areas.
Soundscape analysis makes it possible to process vital information for the anthropic reallocation of natural areas,
which can be seen as the side effects of climate change, which is usually silencing nature. This tool for spatial
observation of the evolution of living sonic territories opens up the instrumental perspectives of a bio- and
anthropophonic observatory on an urban scale, to detect the co-evolutionary factors of the ecological
functioning of soundscapes, thus facing the effects of anthropogenic disturbances on the urban resourcing
environments biodiversity.

Artificialization, climate change, light and noise pollution are just some examples of the threats that affect
biodiversity in today's cities. By targeting several pilot sites in Bordeaux as experimental laboratories, the aim is
twofold: to keep and raise citizens resourcing needs and to promote biodiversity by focusing solely on one taxon
(avifauna). Annually monitoring an abundance indicator will allow us to draw a parallel between sound ambience
and the assessment of animal species.
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This research has demonstrated that the evaluation of sound sources presence is important to assess the weight
of each species in the living space shared between humans and non-humans. To explain certain phenomena, this
type of information is crucial to evaluate the richness of the soundscapes we are listening to. Furthermore, this
research opens up the instrumental perspectives of a bio- and anthropological observatory. It is likely to detect
the factors that influence the ecological evolution of soundscapes facing the environmental disturbances due to
the anthropization of our landscapes.
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Abstract

Urban environments are characterized by their physical structures and the rich tapestry of sensory experiences
they offer their inhabitants. However, conventional methods of assessing urban experiences often privilege the
tangible and visible aspects and the nuances by which these influence social practices and the use of public space.
A sensory approach to urban environments emphasizes the multifaceted nature of human perception,
highlighting the importance of sensory experiences in understanding interactions with surroundings. This article
presents the results of field research at Lisbon's Oriente Station. Using shadowing and sound recording as sensory
methodologies, researchers observed the walk of a blind person within the different areas of the station, focusing
on auditory stimuli and mapping his journey while arguing for the need of unconventional studying
methodologies. The two proposed methodologies proved effective in uncovering hidden dimensions of urban
experience.

Keywords
sensorial approach, shadowing, sound recording, ambiances, urban environments

1. Exploring the Sensory Dimensions of Oriente Station's Architectural Design

Oriente Station, designed by Spanish architect Santiago Calatrava, is one of the many architectural landmarks
created during the Lisbon International Exhibition (Expo '98). This event led to the development of the Parque
das NagGes district, establishing a new urban centre for the city of Lisbon. Located east of the city centre, Parque
das Nagdes emerged from a large-scale urban regeneration project that transformed a former industrial dockland
area along a 5 km stretch of the Tejo River waterfront. Although the area has faced local criticism as a project of
financial engineering, territorial marketing and gentrification, what stands out is its conceptualization as a space
of consumption—a commaodified area that is socially distinct and representative of a unique urban lifestyle, one
which may feel out of reach for many Lisbon residents.

Parque das Nagdes introduces a high-end, carefully curated urban environment that caters to affluent consumers
and travellers. The upscale establishments and exclusive residential developments here shape the area into an
enclave, symbolically and socially detached from the broader city. Many locals describe it as a “vacation” or
“magical” place that can transport its inhabitants into “parallel dimensions, both temporal and spatial” (Gato,
2012). This branding highlights the area’s detachment from everyday life, where multiple atmospheres are
constructed to attract ‘consumers’ with certain expectations and resources. In turn, these spaces invite a specific
set of social activities and visitor demographics, reinforcing homogeneity over diversity and aligning with the
controlled exclusivity typical of high-end commercial areas. The area materializes as a mixed residential and
commercial district, surrounded by meticulously curated public spaces that offer visual appeal but risk limiting
inclusive social engagement.

Within this fragmented urban territory—seemingly alien and isolated from Lisbon’s historic core—lies Oriente
Station, a multimodal hub where metro, buses, cars and trains converge across three levels, functioning as a
gateway to the district. This station represents a unique architectural form, yet its grand design and function
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characterize it as a 'non-place,' to use Marc Augé's (1996) term. Despite its architectural grandeur, Oriente
Station (Figure 1) functions more as a transient space than one that fosters social bonds, where anonymity
prevails. The commodified environment within and around the station further prioritizes consumer interactions
over community connections, deepening the sense of detachment.

Figure 1. Aerial view of Oriente Station in Lisbon

To study the lived experiences of people in spaces like Oriente Station, we employed a sensory approach,
emphasizing how individuals perceive and interact with the environment through their senses. Specifically, we
conducted sensory ethnography (Pink, 2009), immersing ourselves in the station’s daily life, recording detailed
field notes and capturing audiovisual material. By focusing on sensory experiences, we explored how this
architectural design influences feelings of alienation or belonging and how the ambient sounds contribute to the
station’s overall atmosphere. Understanding these sensory interactions provided insights into how sound design
affects lived experiences, highlighting the potential to optimize public spaces for human enjoyment by attending
more closely to their auditory characteristics.

Our findings also suggest that the particular design and sensory features of Oriente Station, while visually
captivating, contribute to its status as an exclusive space that is challenging for broader social inclusivity. This
orientation toward a commodified public experience—one that feels crafted, controlled and isolated from the
rest of Lisbon—invites reflection on how urban design can either bridge or deepen socio-spatial divides. Instead
of fostering open, diverse social interactions, the area’s controlled environment emphasizes a commodified,
touristic version of public space, where the broader population may feel like outsiders.

2. Embodying the Urban Experience: Walking, Listening and Understanding

Building on this sensory approach, our study proposes walking as a key method to engage with the nuances of
urban spaces like Oriente Station. Walking—an embodied, experiential interaction with space—allows
researchers to access the rhythms, textures and structures that define urban landscapes. This phenomenological
approach foregrounds the sensory qualities of everyday life, transforming walking into a conduit for
understanding spaces beyond their physical boundaries (Careri, 2002; Ingold & Vergunst, 2008). As Certeau
(1984) notes, walking is more than mobility; it is an interpretive act that “writes” the city, turning each step into
an engagement with history, community and the stories embedded within urban spaces.

To apply these principles specifically to Oriente Station, we used two sensory methodologies: shadowing and
sound recording. These methods reveal the lived experiences of individuals as they navigate this unique urban
environment, illuminating how sensory perception intersects with socio-spatial interactions. Shadowing allows
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researchers to observe how users respond to spatial cues, while sound recording captures the auditory
atmosphere that shapes user interactions, providing a multidimensional understanding of how design impacts
human experience in public spaces (Augoyard & Torgue, 1998).

By combining these methods, we are better equipped to understand Oriente Station’s social dynamics,
recognizing how sensory design elements influence perceptions, behaviours and the inclusivity of urban spaces.
Together, these approaches contribute to a deeper insight into the ways architecture can both include and
exclude and how immersive methodologies help uncover these nuanced layers within public spaces.

2.1. Shadowing as an Intersubjective Exploration of Space

Shadowing is a qualitative ethnographic research methodology, originally rooted in organizational studies
(McDonald, 2005), but increasingly recognized in all social sciences, specifically in urban environments for its
ability to reveal the nuances of everyday life (Sclavi, 2005; Cerulo, 2015), but also in the context of disability
studies (van der Weele & Bredewold 2021) and sound studies (Biserna, 2022). Through shadowing, researchers
follow and closely observe a subject in their usual environment, documenting movements, actions, and
interactions within specific social, spatial and temporal contexts. This immersive approach captures subtle
behaviours and embodied interactions, providing a window into the sensory and spatial dynamics that influence
the subject's navigation and sense of place (Czarniawska, 2007; Quinlan, 2008).

Shadowing as a technique extends walking by situating the researcher alongside participants, allowing for real-
time observation of their sensory interactions within the environment. This approach foregrounds
intersubjectivity—how the environment is jointly experienced by the researcher and subject—highlighting
nuances of spatial use, personal navigation strategies and the sensory cues guiding movement (Sclavi, 2005). The
act of shadowing invites researchers into the subjective space of others, facilitating a shared exploration of urban
environments that transcends observational detachment.

By immersing oneself in the participant’s experience, shadowing bridges the personal and collective dimensions
of perception, revealing how urban spaces accommodate diverse needs and preferences. In this way, the
technique not only captures meta-contextual data but also enriches our understanding of social spatiality as it
unfolds in situ.

In our study, shadowing was adapted to capture the experience of a visually impaired individual navigating
Oriente Station, offering insights into how environmental sound cues aid in orientation and influence spatial use.
By observing without intervening, we recorded the subject’s route, pauses and interactions with space,
documenting how they engage with sounds and other non-visual cues for navigation. This method provided
access to a daily life scenario little familiar to us (researchers), revealing how sound shapes human perception,
behaviour and emotional responses to space. Shadowing thus brings a crucial human-centred perspective,
enhancing our understanding of spatial dynamics often overlooked in traditional urban studies.

2.2. Sound-Recording: Capturing the Auditory Dimensions of Space

Sound recording is equally significant in exploring sensory experiences in urban spaces, capturing the aural
atmosphere influencing user interactions and perceptions. Different approaches to sound recording capture
various sound qualities, as theorists like Schafer (1997) and Schaeffer (2017) note—whether by focusing on sonic
content (e.g., frequency, rhythm) or by analyzing sound effects (Augoyard, 2006) or Acoustic Ecology. The
auditory data gathered offers a distinct layer of spatial information, enabling us to identify how overlapping
sounds—footsteps, transit, ambient noises—create what can be described as a “combinatorial sound space.”

In Oriente Station, the layering of diverse sounds creates a dynamic, ephemeral soundscape where public
transport, commerce and social activities intersect. Our initial impression of the station as an expansive,
architecturally polished space gave way to a more nuanced understanding through sound. By recording and
analyzing the overlapping sound layers, we captured the non-visual boundaries and transitions in the space. This
auditory mapping revealed how sounds contribute to users’ emotional responses, providing cues that shape
comfort, orientation and a sense of connection to the space.

Shadowing and sound recording offer complementary insights: shadowing grounds our understanding of the
user’s embodied experience, while sound recording contextualizes these interactions within the broader sensory
environment. This combined approach yields a holistic perspective on Oriente Station’s socio-spatial dynamics,
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emphasizing how sensory elements shape user behaviour and perception. Such a multisensory analysis highlights
the potential of sound design and sensory-sensitive planning to enhance public spaces for diverse urban
experiences, aligning with broader goals of inclusivity and human-centred design in urban studies.

Building on Westerkamp’s (1974) and Schafer’s (1997) foundational work, sound recording captures the
continuous, interwoven sounds that characterize urban life. This auditory dimension reveals spatial and temporal
rhythms shaping people’s experiences in ways that visual observation alone cannot. Soundscapes also help
contextualize navigation, providing clues about a location's layout, materiality and emotional resonance. For
instance, sounds of footsteps, conversations, traffic and ambient music combine to form a unique sound
signature for each space. Analyzing these auditory cues allows researchers to understand how soundscapes
impact orientation, comfort and the formation of emotional associations with specific locations, which is
essential for understanding urban spaces as dynamic, multilayered environments where sounds profoundly
shape perceptions and behaviours.

2.3. Toward an Experiential Epistemology

Together, walking, shadowing and sound recording form an experiential epistemology—a method of knowing
through embodied, sensory engagement with the world. This approach challenges dominant forms of knowledge
production, which often prioritize abstract, detached perspectives. Instead, it proposes that understanding
emerges from immersion, from feeling the contours of space through movement, sound and touch. Through this
methodological framework, researchers access forms of knowledge rooted in lived experience, recognizing the
social, temporal and sensory dimensions that shape how we perceive and inhabit urban spaces.

The methods of shadowing and sound recording, in particular, provide complementary insights into the socio-
spatial dynamics of Oriente Station. Shadowing immerses us in the embodied experience of users, while sound
recording contextualizes these interactions within the broader sensory environment. Together, they offer a
holistic perspective that highlights how sensory elements influence user behaviour and perception. This
multisensory analysis emphasizes the potential of sound-sensitive and inclusive urban planning to foster human-
centred public spaces.

By embracing these methodologies, we gain a deeper appreciation for the intricacies of urban life, often hidden
from conventional research approaches. Sensory methodologies such as shadowing and sound recording allow
us not only to document but also to experience and interpret urban landscapes as they are lived, revealing the
complex, layered nature of the environments we inhabit. This immersive approach enriches our understanding
of daily experiences, providing insights into the broader structural dynamics and personal histories that inform
our interactions with urban spaces.

3. Notes from the field

Following the methods and context outlined above, shadowing and sound recording of the subject, referred to
as "Alex," were conducted on November 28, 2022, from 14:00 to 15:23. For the sound recordings, two distinct
modalities were employed: an on-the-move recording, lasting 5 minutes and 15 seconds, and a stationary
recording, lasting 4 minutes. These two modalities allowed for capturing the dynamic and ambient soundscapes
of Oriente Station.

During this observation period, the researchers accompanied Alex closely. One researcher documented each
area he moved through, noting the specific activities he engaged in and any social interactions he encountered.
Meanwhile, the second researcher concentrated on sound recording, capturing the auditory dimensions of Alex’s
journey. This coordinated approach provided comprehensive insights into both the spatial and sensory
experiences of Alex as he navigated the station.

3.1. Shadowing findings and discussion

Alex engaged in various activities, including smoking, taking a coffee break, shopping and performing banking
transactions. While each activity was completed relatively quickly, it is noteworthy that requesting assistance in
navigating certain areas required more time, highlighting the challenges that visually impaired individuals face in
accessing specific spaces.
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Despite the station's complex, dynamic environment, Alex displayed notable familiarity with the area, skillfully
navigating two floors using escalators and tactile feedback from his guide stick. He actively sought assistance
when needed, demonstrating a proactive approach to overcoming spatial barriers. We also observed moments
when passersby spontaneously offered support.

Figure 2a illustrates the activities Alex performed and the time spent on each. The axes represent the locations
Alex visited in chronological order, from the smoking area to the bus station. At the same time, the distance from
the centre indicates the time spent at each site (in minutes). Two locations—an optical shop and an information
point—stand out as areas where Alex spent considerable time waiting for assistance to navigate. This highlights
that certain areas, particularly within the station’s mall corridor, pose significant navigational challenges for
visually impaired individuals. The need for assistance not only delays the individual requiring help but also
impacts those providing it.

Figure 2a. Time it Took Alex to perform different activities

We also analysed Alex’s emotional responses by observing facial expressions as he moved through various spaces
within Oriente Station, both indoors, outdoors and in transitional areas. Figure 2b illustrates the range of
emotions observed in different parts of the station. Outdoor spaces predominantly evoked positive emotions,
such as relief, wonder, joy and enjoyment. Conversely, indoor and transitional spaces elicited a wider range of
emotions, from negative feelings like confusion and frustration to moments of relief and gratitude in response
to earlier challenges. Categorizing these emotional states offers insight into how distinct spatial environments
affect emotional well-being, underscoring the importance of thoughtful design in shaping such experiences.

Figure 2b. Alex's emotional states in the spaces he visited

3.2. Sound-recording findings and discussion

For sound recording, a set-up of Soundman OKM-II binaural microphone setup with a pre-amplifier (Soundman
A3) connected to a Tascam DR-40 recorder, was used, set to an input level of 75. The binaural recording
technique was chosen to capture the spatial characteristics of the sound environment, allowing us to locate and
position sound sources spatially within the recording. This technique is ideal for capturing the acoustic complexity
of a large, socially active space where numerous spontaneous sound events simultaneously. The pre-amplifier
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and input level were calibrated to capture both subtle sounds created from within the station’s interior,
minimizing distortion from loud, unexpected sounds.

3.2.1 “On-the-move” sound-recording

Figure 3 shows the first of the two recordings, in the on-the-move modality, that we conducted in Oriente Station
while shadowing Alex. In this segment, the ambient interior sounds shift between foreground and background
as Alex and the sound source move through the space. The soundscape includes distinctive markers such as bus
and train brakes, engines, conversations, footsteps, laughter, store music, shopping carts and coffee shop cutlery.
Though recorded indoors, the sound ambiance occasionally transitions to an “outdoor” quality due to the
station’s architecture and the permeable canopy, allowing exterior sounds to blend with the interior atmosphere.

Figure 3. “On the move” recording of Alex's itinerary within the Orient Station, duration 5.15 minutes

Because this recording follows Alex, the sound of his guide stick tapping on the floor is a prominent feature, as
shown in Figure 4.

Figure 4. Spectrogram moment from Alex’s shadowing where the blind stick can be noted

Though the recording is not calibrated to a sound meter, we analyzed the decibel (dB(A)) levels within a
frequency range of 100 Hz to 16 kHz. A maximum fluctuation of 34.7 dB(A) across the frequency spectrum is
observed, with a band-pass filtering effect that includes mid-range frequencies and a drop of approximately 15
dB(A) in low frequencies and 30 dB(A) in high frequencies.

3.2.2 “Stationary” sound-recording

Figure 5 shows the second of the two recordings, in stationary modality, that we conducted in Oriente Station
while shadowing Alex. In this recording, the captured soundscape conveys an exterior ambiance, with sounds
transitioning from background to foreground. Key auditory markers include car horns, traffic sounds, music from
portable speakers and conversations, creating a vibrant sound scene. The canopy’s reverberant acoustic quality
gives the sense of an enclosed space, even outdoors, acting as a noise buffer and emphasizing sounds occurring
beneath it. This structure gives an acoustic dimension that differentiates the ambiance from the surrounding
urban environment.
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Figure 5. Static recording of Alex's itinerary within the Orient Station, duration 5.15 minutes

While the binaural set-up is not calibrated to a sound meter, the sound field recording dB(A) analysis presents a
maximum of 30.3 dB(A) fluctuation in the frequency spectrum. This recording also exhibits band-pass filtering,
with a 2 dB drop in mid-range frequencies and approximately 15 dB(A) drops in both low and high frequencies.

3.2.3 Stationary sound-recording

In both soundscapes, certain patterns emerge, as shown in Figure 6. The large volume under the canopy
contributes to pronounced reverberation, with low frequencies expanding to form a background “carpet” effect.
The soundscape’s periodicity, as users move through the space, results in background sounds gradually shifting
into the foreground and vice versa. The decibel comparisons between indoor and outdoor settings show minimal
differences in the selected frequency spectrum, with the most noticeable variation in higher frequencies.

Figure 6. Comparing the field recording dB(A)

4, Conclusions

In this case study, we adopted non-standard methodologies to adapt to the indeterminate character of an
uncertain architectural space. We believe that, during an in situ study, it is common to act impulsively and
instinctively due to the unique opportunity to capture events that occur unexpectedly. This paper argues for the
value of taking risks to explore captured events, even when limited data is available, rather than avoiding their
study altogether. Greater application of these unconventional methodologies would likely allow us to evaluate
their contributions and limitations more accurately and comprehensively.

A defining feature of the sensory research methods employed here is the empathy of the researcher, who
through their body and senses immerses themselves in the spontaneous behaviours and events encountered
with the subject. Thisimmersive approach enables a deeper understanding of the situations and context in which
both the researcher and subject experience the space together.

In observing the soundscape of Oriente Station, we were surprised to note that our subject demonstrated greater
agility in outdoor spaces compared to indoor areas. This finding suggests that the indoor soundscape may be
cluttered, with a lack of “natural” sounds that could otherwise aid orientation for visually impaired individuals.
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An alternative explanation is that outdoor movement is facilitated by the distinct sound of the stick’s contact
with the pavement, which is more pronounced outside than indoors. However, it is worth noting that neither
indoor nor outdoor areas have dedicated signage for visually impaired users.

Lastly, it is interesting to observe that the architecture of the space, with its deliberate openings and closures
designed by Calatrava, can be interpreted through the blending of internal and external sounds within its context.
This cacophony offers insights into how architectural design choices impact the sensory experience of space.
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Abstract

The representation of the sonic environment has received increased attention, concerning the capture of
biological, geophysical and human sounds. As far as ecology is concerned, collection and analysis of sound
recordings contributes to wildlife monitoring and conservation planning. Caves and karst are little studied,
vulnerable ecosystems even though they host a variety of animal species with unique adaptations and they
provide valuable ecosystem services. To our knowledge, cave soundscapes incorporating ultrasounds have not
been examined, prompting us to develop an innovative research concept: divide the Agia Paraskevi Cave (Skoteino
village, Crete, Greece) to ecozones, partition a day to time-periods, and meticulously investigate spatial and/or
temporal soundscape variations. The examination of the sound recordings validated our hypotheses that the
presence/absence of specific taxa’s sounds depends on their habits. The presence of taxa that emit ultrasounds
could be reliably quantified thanks to the use of loggers that record a wide frequency spectrum. Besides, breeze
out of the cave, ventilation inside the cave etc. were quantified (number of files containing geophysical sounds)
as well as human presence. Hopefully, by this contribution a new focal point may be created in cave studies.

Keywords

Sound events, soundscape, classification of sounds, ecology, ecozones of caves, temporal variation, Agia
Paraskevi Cave

1. Introduction
1.1. Perception of environment based on sounds

Visual cues alone are insufficient to acquire comprehensive knowledge about a landscape, including the
documentation of all fauna and flora inhabiting an area or the recording of all non-biological ambient processes.
The auditory properties occasionally allow for the identification of biological or human activities that are difficult
to discern during conventional surveys (Klingbeil & Willig, 2015; Astaras et al., 2017). The soundscape of each
landscape is distinct (Schafer, 1977; Farina & Gage, 2017:235) but a mere snapshot of acoustic data is insufficient
to establish the acoustic signature of an area. Data should be acquired on various meteorological conditions and
temporal intervals, such as seasons and times of day (Pijanowski et al., 2011:209; Farina & Gage, 2017:31,33).

1.2. Wildlife monitoring challenge

Acoustic ecology is an emerging field of ecology that investigates the role of acoustic signals at the level of the
organism, biocommunity, or landscape (Sueur & Farina, 2015). Wildlife acoustic monitoring has been utilised for
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a diverse array of animals, including birds, amphibians, insects, shrimps, fish, terrestrial or marine mammals etc.
Passive Acoustic Monitoring (PAM) enables prolonged continuous surveys with low manual effort and increases
the probability of detecting rarer or less vocally active species (Klingbeil & Willig, 2015). Recent advancements in
sound recording technology have led to the availability of low-cost data loggers, enabling researchers to record
the acoustic activity at various sites over extended periods (Hill et al., 2018, Roe et al., 2021). Recent
advancements in sound analysis techniques are expediting and simplifying the examination of extensive data
sets (Bas et al., 2017; Gibb et al., 2018).

1.3. Cave soundscapes

Caves have facilitated study in archaeoacoustics, psychoacoustics, music cognition, and ecomusicology
(Reznikoff, 2008; Till, 2019; Chabashvili & Asitashvili, 2024; Lopez-Mochales, 2024; Pham & Fletcher, 2024). In
addition to social sciences and humanities, natural sciences concentrate on the sounds and ultrasounds produced
by cave-dwelling animals, particularly bats (Kloepper et al., 2016; Whiting, 2022). Still, to our knowledge, no cave
ecosystem around the world has been examined by soundscape ecologists using the methodologies applied to
urban (Pijanowski et al., 2011:210-215) and natural environments (Matsinos et al., 2008; Papadimitriou et al.,
2009), quantifying the three fundamental components of a soundscape: anthrophony, biophony, and geophony.

1.4. Study Area

Agia Paraskevi Cave is a karst formation situated at 220m a.s.l., 1.2 km northwest of Skoteino village, on Crete
Island, Greece (35.30476, 25.29764, Fig.1a) (Paragamian & Legakis, 1986; Paragamian, 2024). A 25 x 25 m doline
has been formed as a result of a fall of the roof, preceding the entrance to the cave. The cave itself consists of
three zones: (a) the entrance (light zone), (b) a big, impressive gallery, 134 m long, 33 m wide and 30 m high
(twilight zone), and finally (c) a smaller chamber measuring 18 x 12 m (dark zone) (Tyree et al., 2014, Fig. 1b).
Although it’s not officially a show cave, several thousand people visit Agia Paraskevi Cave every summer.

Figure 7. (a) Map of Greece indicating Agia Paraskevi Cave (Skoteino, Crete, Greece) location, (b) Plan view and
profile view of Agia Paraskevi Cave, modified from Tyree et al., 2014

2. Methodology
2.1. Sampling design

In early fall 2024, we deployed recordings of sounds and abiotic data at Agia Paraskevi Cave for a complete day
(24 hours). We established four stations (Fig. 1b), commencing from the surface environment preceding the cave
entrance, where a doline is situated (Station 1). The subterranean space was divided into three sub-areas
according light intensity: entrance zone (Station 2), twilight zone (Station 3) and dark zone (Station 4). In each
station, a 120-minute sound-recording observation was carried out, using automatic, full-spectrum AudioMoth
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loggers (Hill et al., 2019), while hourly measurements of air temperature, relative humidity and luminance were
recorded by TrogloMeters, low-cost devices that were developed in the framework of LIFE GRECABAT Project.
Each 120 min observation was subdivided into 480 sequential time-steps (of 15 s), resulting in time series data.
Surveyors dedicated the day close to the doline to document visitor presence in the cave and subsequently
correlated the visual observations with the audio recordings.

The desired sound sample was extensive, and the sampling design was rigorous. Terrestrial soundscape surveyors
usually focus on recording the audible sounds. Wildlife surveyors focus on the frequency spectrum of
vocalisations emitted and sounds produced by the animals to be monitored, e.g., birds and frogs (audible signals),
bats and odontocetes (ultrasounds). In our case, we aimed to record both audible sounds and ultrasounds (some
of which may exceed 100 kHz). Prior to conducting fieldwork in the study area, we performed pilot sound
recordings using various settings at Oasis Park, Irakleion, to ensure that our tailored configurations would
effectively capture all the sounds of Agia Paraskevi Cave. We selected Oasis Park due to the known presence of
both avian and chiropteran species, as well as human activities. Subsequently, we examined a sample of the
obtained data for sound events that could be classified as biophony, geophony, anthropophony. Upon analysing
the datasets, we concluded to set the sample rate to 384kHz, a medium gain, a band-pass filter of 0 to 144 kHz,
an amplitude threshold of -36 dB and a minimum trigger duration of 15 seconds while configurating the
AudioMoths.

2.2. Treatment of acoustic data

To detect and classify all sound events, we processed WAV files using a group of software and listened to them
as well. Auditory observation, spectrogram analysis, and labelling of each sound occurred in two phases: (a) a
phase focused on audible sounds and (b) a phase focused on ultrasounds.

Processing commenced with Kaleidoscope (version 5.3.9) from Wildlife Acoustics, which enables the manually
labelling of each .wav file while observing the spectrogram, and the preservation of those labels. A .csv file is
generated with a number of rows according to the number of wav files, with a designated column labelled
“MANUAL ID” for storing the labels. The Manual ID for each observation is stored in a single cell, with each label
comprising three distinct sub-labels, separated by a symbol; for example, 0_1_0 indicates absence of
anthropophony, the presence of biophony and the absence of geophony. Biophony was considered to be present
if either audible or ultrasound components were detected in the .wav.

The software processing was essential for both categorising all sound events and identifying the taxa accountable
for the biotic sounds. Biophony can be detected and classified as a certain species by algorithms utilising sound
libraries of the adequate geographical area (Bas et al., 2017; Noda et al., 2013). The algorithms we used for our
analysis were developed by the British Trust of Ornithology (Dr. Stuart Newson) in collaboration with Greek
researchers, who provided bat sound reference data. They operate in the programming environment of R
language (RStudio) and they pre-require the treatment of sounds on Tadaridal. In the end of the processing a
csv file with Auto-ID suggestions is generated. A manual cross-check of the suggested species is considered
necessary. On the other hand, there is no algorithm to date, that can reliably identify cars, human vocalization,
rain or wind, using acoustic indices such as amplitude of the acoustic energy (Fairbrass et al., 2017; Quinn et al.,
2022). Due to the limited size of our dataset, we classified manually all geophonic and anthropophonic events
after audition, using Kaleidoscope software.

2.3. Classification and quantification of sounds

Following the analysis of the acoustic data using software, we quantified the contribution of the three basic
components (anthropophony, biophony, geophony) to the soundscape of each station, during a 24 hours period.
We examined the hourly variations of the contribution of each sound category to the soundscape of each
ecozone. More thoroughly, we quantified the contribution of different taxa to the biophony recorded at every
station and calculated the % contribution of biophonic observations across several frequency spectra (audible
spectrum, ultrasonic spectrum, overlapping spectra).
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3. Results
3.1. Abiotic environment

Temperature (T), relative humidity (RH), and illuminance varied per station. The cave's temperature remained
consistent during the 24-hour period, with the exception of the doline (Station 1). Commencing at Station 1 and
progressing into the innermost chamber of the cave, the mean daily temperature exhibited a decline:
Ts11=25.6°C, Ts12=21.3°C, Ts13=17.8°C, Ts14=13.4°C. Relative humidity (%) remained constant throughout the day
solely at Station 2 and Station 4, both recording 100% due to water condensation on the sensors. At Station 1,
relative humidity was 100% prior to dawn, progressively diminished post-sunrise, maintained values over 60%
during the day, and gradually ascended to 100% again at night. At Station 3, relative humidity exhibited an inverse
pattern: it rose post-sunrise and declined post-sunset, remaining above 80% at all times. Ultimately, illuminance
(lux) measurements yielded remarkable, unequivocal results: the recorded illuminance corresponded closely to
variations in solar activity, diminishing in intensity with increasing depth. In Figure 2, we eliminated all elevated
values of sunshine to concentrate on smaller size classes and illustrate the differentiation of various ecozone
environments. The elevated illuminance measured at sunset at Station 2 relative to Station 1 represents an
anomaly. At that time period two visitors were recorded visiting the place and spending time at Station 2.
Probably, due to their torch, artificial light was collected by the Troglometer’s light sensor.
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Figure 2. llluminance in four different ecozones of Agia Paraskevi Cave, Skoteino, Greece

3.2. Acoustic observations per station

During a single day of September 2024, a total sum of 1.409 acoustic observations, spanning 480 minutes, were
recorded in Agia Paraskevi Cave and the preceding doline. The observations of each station were classified as
anthropophony, geology and biophony. Approximately 80% of the sound occurrences were classified as
biophony. Humans’ presence was mainly restricted to the first three stations and geophysical sounds were
recorded solely at the two first stations (Fig. 3).
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Figure 3. Total number of acoustic observations recorded in Agia Paraskevi Cave, during a single day, per
station, split into anthropophony, biophony and geophony

3.2.1. Biophonic sounds: biological classification and frequency spectra taxonomy

Upon meticulous listening, evaluating the algorithms' recommendations, and analysing the spectrograms of
biophonic events, we identified a lot of organisms at level of species, genus, family or at least class (Fig. 4). Except
for vocalizations, some identifications were based on the sound of wing-clipping, a ‘snort’ or the sound made by
vibration of the membrane of the microphone caused by nearby animal movements. The identified animals
include: 1) birds: common pigeon (Columba livia), collared dove (Streptopelia decaocto), common raven (Corvus
corax), hooded crow (Corvus cornix), great tit (Parus major), house sparrow (Passer domesticus), 2) insects: cicada
(propably Cicada cretensis), crickets (Gryllidae sp.), the moth bird cherry ermine (Yponomeuta evonymella) and
the endemic to Greece, troglophile cricket Dolichopoda paraskevii, 3) bats: Long-fingerd bat (Miniopterus
schreibersii), Kuhl’s pipistrelle (Pipistrellus kuhlii), European free-tailed bat (Tadarida teniotis) and 4) a single
inividual of a larger terrestrial mammal (propably Mustelid).
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Figure 4. Contribution (%) of animal taxa to biophony, per station

The contribution of audible sounds and ultrasounds to biophony varies significantly among stations (Fig. 5). More
than half of total biotic sounds included ultrasound components (grey and black bars). Especially in the dark
chamber (Station 4), 333 out of 338 observations consisted exclusively of ultrasounds or a mixture of ultrasounds
and audible sounds. Bats were very active in the daytime at Station 4. A lot of bat activity and a few insects were
encountered in the ultrasound spectrum. Bats’ ultrasounds consisted of echolocation calls (signals useful for
navigation and foraging) of two species: long-fingered bat and Kuhl’s pipistrelle. In contrast, most of their
recorded social calls (which are used for interspecific communication) are also perceptible to humans. All bird
species, several insects and the European free-tailed bat are within the audible spectrum.
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Figure 5. Percentage of biophonic sounds that are within different frequency spectra, per station

3.2.2. Anthropophonic sounds

Acoustic signs of human presence included conversations, whistling, singing, sneezing, footsteps, the sound of
crumbling a plastic bottle, electronic devices and vehicles. All the observations, except for one, occurred between
8:00 and 20:00. The time and space span of anthropophony recordings complies with the visual observations
from the surveyors. About 90 persons were documented arriving at the doline and entering the cave, but just
few of them went further, towards the innermost chamber. During their visit, most of them spent more time at
the entrance.

3.2.3. Geophonic sounds

Geophony findings were poor as the only geophysical sound we recorded was the wind.

4. Discussion
4.1. Exploring biophony and re-defining cave soundscape

Soundscape ecologists started, in recent years, to include ultrasound biotic components (Fairbrass et al., 2017).
In our study, ultrasounds were instrumental in shaping the subterranean soundscape. Had we not employed full
spectrum recorders, we would have forfeited 40% of biophony observations leading to erroneous conclusions
on the spatial differentiation of animal activity levels within the cave, particularly in the twilight and dark zones.
Ultimately, the most obscure room - the seemingly tranquil one - harbours the most vociferous inhabitants.

Despite the burgeoning field of soundscape ecology, cave soundscapes have yet to be examined from an
ecological perspective. This work is the inaugural effort, to our knowledge, to document full spectrum sounds
within a cave, meticulously classify them, and assess the importance of each attribute to the cave soundscape,
while delineating the cave into several ecozones.

4.2, Efficiency of applied methods in capturing Agia Paraskevi Cave soundscape

The initial endeavour to illustrate the soundscape of Agia Paraskevi Cave yielded promising and substantial
preliminary outcomes. The cave's ecozone division is evident in its bioacoustics. The occurrence of particular taxa
in designated ecozones correlates with variations in spatial illuminance. The illuminance outlier depicted in Fig.
2 is explicable: a pair of tourists visited the cave during that time and lingered at Station 2, likely utilising a torch.
This fact emerged from the recordings. The chosen sound data loggers (AudioMoths) effectively recorded distinct
elements of anthropophony and biophony.
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4.3. Artefacts of applied methods in capturing Agia Paraskevi Cave soundscape

In determining the optimal parameters for the AudioMoth recordings, our primary concern was to avoid data
loss due to low amplitude or sound attenuation. Conversely, we regrettably documented creatures that emit
loud sounds at a greater number of sites than first intended. This elucidates the prevalence of insect recordings
in the twilight zone: cicadas from the doline were documented concurrently at three sites (Stations 1, 2 and 3).
This methodological issue can be resolved by reducing the gain and increasing the amplitude threshold. This
artefact is a prevalent issue in bioacoustics, since researchers may inadvertently oversample species, whose
vocalisations propagate over extended distances. Ultimately, geophony recordings necessitated superior quality
recordings inside the low frequency spectrum.

5. Research recommendations

The investigation and recording of cave soundscapes have commenced, and the aforementioned methodology
needs additional revisions and enhancements. The Agia Paraskevi Cave project lacks numerous indicators: data
analysis should encompass a larger sample of recordings, and sound collection must occur across various
seasons. Furthermore, superior quality data loggers designed for low frequency bandwidth recordings may
incorporate geophonic sound events into the soundscape. Upon comprehensive examination of a cave's
acoustics, the analysis may be effectively represented through a mapped visualisation.
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Abstract

The concept of “footprint" in environmental science refers to the resources needed to support a lifestyle, policy,
or business strategy, with various methods developed for its calculation. Sound environments and soundscapes
are important resources that should be sustainably managed. Environmental noise affects human well-being,
health, and productivity, especially in tourist accommodations, which has a substantial noise impact. This
research developed a noise footprint calculator for tourist accommodations on Lesbos Island, Greece, identifying
main noise sources and using sound level meters for measurements. The composite Soundscape Quality Index
(SQl) was designed in order to portray the noise footprint of hotels. Noise maps were created using CadnaA
software, and soundscapes were assessed following I1SO 12913-1:2014 guidelines. Findings showed seasonal
variations in noise footprints, highlighting the need for policies that reduce noise and preserve soundscapes in
tourism.

Keywords

Footprint, Tourism, Environmental noise, Soundscape approach

1. Introduction

The concept of a “footprint” in environmental science refers to the resources required to sustain a specific
lifestyle, policy, or business strategy (Cucek et al., 2015). Consequently, various methods have been developed
to calculate carbon (Shi & Yin, 2021), water (Mekonnen & Gerbens-Leenes, 2020), and energy footprints (Lan et
al., 2016). Research shows that sound environments, along with their perceptual dimension, the soundscape, are
valuable resources that should be protected and sustainably managed (Aletta & Xiao, 2018). Traditional top-
down strategies in noise control, such as legislation and regulations, have not consistently achieved desired
outcomes. Instead, it is argued that bottom-up approaches may lead to greater noise reduction and soundscape
enhancement. Environmental noise is a hard to solve issue with significant impacts on human well-being,
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environmental health and even business productivity. Several tourist accommodations striving for
competitiveness and profitability generate noise, leading to a higher noise footprint.

Tourism is a significant global economic sector with a growing environmental footprint, which includes impacts
such as noise pollution (Mejjad et al., 2022). Within the tourism industry, accommodations have a notably high
energy consumption footprint, contributing to both energy demand and noise generation (Mancini et al., 2018).
Initiatives like those from the United Nations World Tourism Organization (UNWTO) have redirected tourism
efforts towards biodiversity conservation and energy-efficient practices in hotels, supporting the advancement
of sustainable tourism (Blancas et al., 2023). Nature-based solutions in the tourism industry (Han et al., 2020)
and the promotion of eco-friendly hotels (Kim & Yun, 2022) have become global imperatives. Sustainable tourism
models can be strengthened through the preservation of soundscapes (Bernat, 2014). Both the natural and
cultural dimensions of soundscapes are essential components of heritage (Kyvelou et al., 2021) and their
protection supports acoustic sustainability. Barry Truax defines acoustic sustainability as “our ability as a culture
to live within a positively functioning soundscape that has long-term viability” (Truax, 2021). The goal of this
research was to develop a noise footprint framework for tourist accommodations in order to reduce their noise
impact, establish quieter hotels, improve their soundscape and promote environmental and acoustic
sustainability.

Various measures, such as the use of renewable energy in tourist accommodations, are both necessary in
response to climate change pressures and attractive for the rising demand in thematic green tourism, or
ecotourism (Michalena et al., 2009). Sustainability has emerged as a key selling point for tourist destinations
(Glyptou et al., 2022), prompting businesses to develop strategies around sustainable practices. Notably, the
motivations behind sustainable and eco-friendly tourism practices often reflect a dual focus: environmental
awareness on one side and profitability on the other (Sardianou et al., 2016). Creating a quiet sound environment
in tourist areas through noise control can be advantageous but is not always sought after. For example,
destinations with specific themes, such as casinos, have a unique ambience where certain noise levels may
enhance both customer satisfaction and business profitability (Wendy Gao & Lai, 2015).

In order to establish a positive acoustic environment, soundscape design strategies (Moshona et al., 2024) can
be effective. The recent soundscape approach (Mitchell et al., 2020; Papadakis et al., 2023) offers descriptors to
capture the perceptual construct of a sound environment, allowing for assessment of a tourist accommodation's
soundscape and the identification of potential issues. Thus, while it is essential for hotel owners to reduce
unwanted noise sources, it is equally important to craft a positive, environmentally sustainable soundscape. The
tourism industry includes interconnected sectors similar to transportation, lodging, and entertainment, that
collectively produce significant environmental pressures. Similar to the carbon and water footprints, the noise
footprint model captures the pressures tourism activities place on the environment. Hotels, which offer multiple
services within tourism, are particularly suited for assessing this noise footprint. Evaluating the acoustic
environments and soundscapes of tourist accommodations involves measuring their noise footprint and
implementing continuous monitoring to reach a state of "net zero noise." Analogous to the net-zero emissions
concept aimed at stabilizing global temperatures through a long-term balance of environmental and social
benchmarks (Fankhauser et al., 2022), "net zero noise" strives for acoustic sustainability, aiming towards quiet
and harmonious acoustic environments with balanced sound sources. Hotels use various equipment and facilities
that generate operational noise, but they also have the potential to offer pleasing soundscapes, fostering both
sustainable tourism and acoustic sustainability. This study examines the acoustic environment of common tourist
accommodations in Mediterranean island settings. Its primary goal is to assess the noise impact from three resort
hotels on Lesvos Island across different seasons. A novel noise footprint composite indicator has been designed
and applied in order to evaluate and monitor the soundscape quality of these accommodations.

2. Methodology

The acoustic environment of three resort and apartment-style tourist accommodations was assessed. These
hotels (see Figure 1) are situated near the town of Kalloni, a small town in the west-central region of Lesbos
Island (North Aegean, Greece). On-site measurements of sound levels, sound recordings, and a sound source
inventory were conducted over a three-month period during the summer and autumn of 2022 (August—
September—QOctober).
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Figure 1. The three hotels in Kalloni (Lesvos)

2.1. Sound source inventory and soundscape assessment

The most common sound sources found in tourist accommodations are classified into four major categories:
functional, transportation-related, natural, and recreational sound sources. As shown in Table 1, an inventory list
of specific sound-propagating sources has been identified and measured.

Sound source inventory
Category Source
Air-condition units
Water pressure valves
HVAC systems
Garage doors
Lawn mowers
Pool pumps
Sprinklers
Kitchen ventilation
Birds
Natural Insects
Water
Pools
Recreational Music
People
Cars
Transportational Two-wheelers
Parking lots

Functional

Table 1. Sound source inventory

Noise levels for all sound sources were assessed on-site, using 5-minute samples taken directly facing each source
at a height of 1.5 meters above the ground. Data collection was performed with the 01dB Fusion class 1 smart
noise monitor and the GRAS 40AE free-field microphone. Prior to sampling, the device was calibrated according
to Class 1 standards and the EN61326-1:1997+A1:1998 specifications, using a certified calibrator. The equivalent
continuous sound level (Leq, dBA) data were then analyzed using dBTrait v. 6.3.0 software.

Additionally, the soundwalk method was used to apply a soundscape approach for assessing the perceptual
construct of the tourist accommodations studied (Oberman et al., 2020). Specifically, a group of five participants,
comprising researchers, hotel staff and visitors, evaluated the soundscape of each hotel across different periods.
As the research spanned from August to October 2022, the visitor participants varied; however, the total of five
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participants remained consistent for each session. Participants used the ISO 12913 recommended questionnaire
(ISO 12913, 2014), which included a 5-point Likert scale to rate the perceived affective quality of the eight
soundscape descriptors (Pleasant, Chaotic, Vibrant, Uneventful, Calm, Annoying, Eventful, Monotonous). In all
cases, the median served as the measure of central tendency.

Background noise levels, primarily from road traffic, were evaluated according to CNOSSOS-EU road traffic noise
model guidelines (Kephalopoulos et al., 2012). A manual vehicle counting protocol was implemented to
categorize light, medium-heavy, heavy, and two-wheeler vehicles. Furthermore, structural data on the hotels
and their surroundings were collected, including urban morphology characteristics, and then visualized in QGIS
v. 3.22.1 software. Specifically, the following details were gathered:

e Detailed cartographic representations of buildings, roads, and vegetation in the area of interest

e Building heights and locations

e Vegetation heights and locations

e Road classifications (Motorway, Ordinary Road, Local)

e Road surface types
These data were then integrated into CadnaA noise prediction software to generate noise maps (CadnaA — State-
of-the-Art Noise Prediction Software - Datakustik GmbH, 2024).

2.2. Assessment of the noise footprint through the composite Soundscape Quality Index (SQl)

To determine the noise footprint of tourist accommodations, a composite indicator known as the Soundscape
Quality Index (SQl) was created to incorporate all sound source categories listed in Table 1.

The process began by summing the L.y values within each sound source category, using a logarithmic addition
formula (1).

L =10logyo( Y}, 10%4/19) (1)

After establishing the total for each category, a Signal-to-Noise Ratio (S/N) approach was applied to integrate the
various sound sources. Here, the total values of natural and recreational sound sources were classified as Signals,
while functional, transport, and background noise values were classified as Noise.

To allow for comparison and to establish the Soundscape Quality Index (SQI), a normalized difference composite
indicator was developed. The SQI was then calculated using the formula below (2):

Signal—Noise
SQI = Sl—( )
gnal+Noise
Where:
° Signal = the summed values of the recreational and natural sound sources
. Noise = the summed values of the transportational, functional and background noise level

sound sources
The SQI measures the hotel soundscape on a scale ranging from -1 to +1, with negative SQIl values indicating a
lower auditory quality.

3. Results and discussion

As shown in Figures 2, noise maps were created to illustrate variations in the noise footprint. The results indicate
a gradual seasonal decrease in the noise footprint of the tourist accommodation, which corresponds to a
reduction in resident usage of the facilities.
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Figure 2. Noise maps for hotel 1, 2 and 3, for August, September and October 2022

In figure 3, the results from the Soundscape Quality Index calculations are presented.

Figure 3. The SQl results for each period and hotel

Hotel 1, being smaller in size, maintains a consistently high Soundscape Quality Index (SQl), which is attributed
to its limited size and fewer functional sound sources. In contrast, Hotels 2 and 3 experience fluctuations in their
SQl levels, largely due to seasonal variations in tourist occupancy and use of the facilities.

The soundscape assessment that was conducted resulted in several radar plots (circumplex model) showcasing
the perceptual tendency of the participants towards the eight soundscape descriptors (Figure 4).
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Figure 4. Soundscape assessment of the three hotels during August, September and October 2022

The data reveals seasonal variation in noise footprints and soundscape characteristics across three hotels. Hotel
1 shows a distinct transition from a high-noise, vibrant soundscape in August, reflecting peak visitor activity, to
a medium-noise footprint in September where the soundscape retains vibrancy but becomes increasingly
perceived as annoying. By October, the noise footprint drops to low, alongside a monotonous and uneventful
soundscape, likely indicating a quieter off-season with minimal activity. Hotel 2 presents a unique pattern where
its noise footprint remains high in both August and October, despite a notable drop in September. In August, the
high-noise environment is associated with an eventful soundscape, while September’s medium noise level
coincides with a more monotonous soundscape, reflecting a transitional period. Interestingly, October maintains
a high noise footprint but lacks activity, resulting in an uneventful auditory environment, potentially due to
lingering functional or background noises without active guests. Hotel 3 follows a similar trend to Hotel 1, with a
high noise footprint in August and a vibrant soundscape. September sees a decrease to medium noise,
characterized by a monotonous soundscape. By October, both the noise footprint and soundscape activity
decrease, leading to a quieter, uneventful atmosphere. These variations suggest that soundscapes are strongly
influenced by seasonal tourist dynamics, with peak periods bringing vibrant soundscapes, while off-seasons shift
toward quieter, less engaging auditory environments.

4, Conclusions

The findings demonstrate a decrease in the noise footprint from August to October, primarily influenced by
factors such as hotel size, visitor count, and reduced hotel occupancy. Moreover, the developed Soundscape
Quality Index (SQl) effectively captures and highlights the overall sound quality of the hotels, showing
improvement as the months progress. Finally, the efforts to balance the SQI index require a series of sound
source replacements. More specifically, initiatives to increase natural and recreational sounds result in a positive
SQl index and a more pleasurable soundscape, leading to a net-zero noise state. Overall, this study sheds light
on the relationship between noise footprint and the soundscape of hotels, emphasizing the significance of
promoting acoustic sustainability.
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NepiAnyn

H rapadootakn TéExvn tnN¢ QavormoLeiag, Eva armo Ta apyalotepa enayyeAuata, Bpioketal mAéov ota mpodupa tng
eéapaviong. Autn n €peUVNTIKN Epyaoia 0TIAJEL OTNV KATAYPAP!), AMOTUNMWON KAl avadelén Twv nywv tou
TeAeutaiov mapadoolakoU Epyaotnpiou QAVOMOLELNG TNG SKOTIEAOU, OTIC Zmopades, yla T Snutoupyia evog
NXNTLKOU VTOKIUAVTEP (podcast) mou mapouaotalel To enayyeAua kat tnv EEALEN TNG PAVOTOLEING OTO MEPAC TWV
xpovwv. To apnynuatiko mAaioto vAomoteital péoa and tn Aentouepn eélotépnon tou Nwpyou Atdadiwtn, tou
tedeutaiov @avomoloU tou vnotou. H agnynan euBaduvel oTov KOLVWVIKO-TTOALTIOTIKO LOTO TG SKOMEAOU,
ntapouotalovrac yeyovota tnG kadnueptvic {wri¢ mou ekteivovtal ano ta teAsutalia xpovia tou 19% awwva Ewc
TN oUyxpovn emoxn.

la TNV TEKUNPIWaN TOU NYNTIKOU VTOKIUAVTEP KPlONKe amapaitnto n dnutovpylia utag nxntikng BiBAtodnkng, n
onoia meptAauBavel nyntika Selyuata amo 1 Slabdlkaolo KATAOKEUNG TeoodpwY Baolkwv epyaleiwv mou
ouvééovtal HE TO EenayyeAua tou @avomowou. Emiong, yia tnv nyntikn €névéuon TOU VTOKLIAVTEQ
npayuatonotidnke kataypapn 12 Sla@opeTIKWY NYOTOMiWV TG SKOMEAOU OMwe TOo mMoAald Audvi, To
EPYQAOTPLO (PAVOTTOLEIAC, TO OOKAKLA TNG XWpPoG, mapadiec k.Am. ta omoia ypnoiuomotndnkav w¢ nxntiko
unoBadpo oto nyntiko vrokiuavtep. H ouvévteuén tou k. AtSadlwtn kataypapnke otn Xwpa tng SKomeAou Kal
OUYKEKPLUEVD OTNV QUAN EVOC MapadooLakoU OTLTLOU.

NE€eig KAelbLa

Hyotorio, pavormoleio, nxnTikd vtokipavtép, BLBAL0ONRKN Nxwv, kataypadr nediou, ZkdmeAog

1. Elcaywyn

H mapadootakr Aaikn téxvn tng davomoleiag /| alAwg Aeukooldnpoupylag, éva amod ta apxoldtepa
enayyéApoTa cuvudpaopévo e tnv avBpwrivn eEENEN, Bploketal mMAéov ota mpdBupa tng e€addviong. H
TEXVOAOYLKA TIPO080GC, 0 cUYXPOVOG TPOTOG LwNG, N EANEWPN EMOAYYEALATIKAC SLASOXNG LE TAUTOXPOVN ATIWAELL
HETAPOPAG TNG TEXVOYVWOLAG ATO TOUC TIOAALOTEPOUG TEXVITEG, ouviehoUv otn otadlakn efadavion evog
napadootakol eMayyEALOATOC CUVUPACUEVO HE TNV KAONUEPLVOTNTA TWV AVOPWITWY OTLG ULKPEG KOLVWVIEG.

OL Tevelomolol, yvwaoTtol kot w¢ «boavapt{iSeg» | «TeEVEKET{NSECY, mapyayav eva eupl dAaopa Kabnuepvwv
£16WV OLKLAKAG XPRONG LECW TNG oXOAaoTIKN G emefepyaaiag tou albfpou. H téxvn auth, n omoia avoios og 6An
™V eA\NVIKA emkpateLa, adopolace tn Snuloupyia Kol TNV EMIOKEUR UETOAAIKWY QVTIKELUEVWY YLA OLKLOKA
Xpron. Zuvdualovtag Tnv TEXVLKN Lkavotnta Slapopdwaong tou Aeukoatdrpou (Aapapiva) pe éudaocn tdéco otnv
alobnTiky 000 Kal oTn AElToupylkotnta, ol ¢avomolol kKataokevalav Hla UEYAAN yKAUA €W8wWV Tou
neplappavay, pmnpikia kat 6iokoug oepPiplopatog yia tov EAANVIKO KadE, TOTLOTAPLA, UKPEG OTAUVEG UEXPL
Kol Leyaha doxela oxeSlaopéva yia tn petadopd tou vepou, Aadlou f yaAaktog. Mpwv and tnv eupeia uloBetnon
TOU NAEKTPLOMOU, Kataokevalav pavapla yia olklokd wtiopd kabwg kat pavolg yla tn orpavon o€ AUateg,
mAola, ekkAnoieg kot Spopoug. EmmAéov, ol cuyKkekpLuévol Texviteg emedelav afloonueiwtn KavoTNTa 0Th
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Snuloupyila HOVOSIKWY QAVTIKELUEVWY, EUTIOTIOUEVWY HUE ONUAVTIK oupBoAiky afio yla Ta tormkd £6iua.
MNapadeiypata ephapBdavouv ta pavapla Tou YApou Kat n nepitexva oxedlacpévn otedpavobnikn.

2. MegAétn nepintwong

H ouykekpluévn £€peuva adopd tnv Kataypadr Twv AXwv Tou tedeutaiov mapadootakol davormoleiou g
JKOTIEAOU, OTIC ZMOoPAdeg, yla tn dnuoupyia evog nxntkol vrtokiaviép (podcast) mou mapouctdlel to
EMAYYEAUA KaL TNV €EEALEN TNG pavomoLelag OTO MEPAS TWV XPOVWY, LECA ATIO TNV €£LOTOPNCN YEYOVOTWYV Ao
Tov teAeutalo ¢avomold Tou vnolov, tov Nwpyo AtBaduwwtn. H e€lotdpnon eotidlel oto vnol TG ZKoméAou,
nieplAapBavel Lotopieg kol yeyovota tng kaOnuepwnig {wng, amod To MPWTo EPYACTHPLO Tou eixe ¢dtiageL o
TAMOUE TOU OTLG apXEG Tou 20° awva, MEXPL KOL TIG NUEPES LOG.

3. Anuoupyia nxnTkAg BLBALOOAKNG

o TV TEKUNPLWON TOU NXNTLKOU VIOKLUAVTEP KpiBnke emBePAnuévn n SnuLoupyia Kat n xprRon ULog NXNTKAG
BBALoBAKNC Tou mepAauBave nxNTIKa Selypata omd tn Sladlkaoio KATAOKEUNG TECOAPWY QVTIKELUEVWY
Aappnkta ouveebepévwyv e To emdyyeApa TG davomoleiag omwg n otedpavodrkn, n udpoppor, o diokog
oepPiplopartog kat to umpikL. MNa kaBe avtikeipevo kataypadnkav oL emipépouc SLadLlkaoleg KATAOKEUNG TOU, Ol
omnoleg mepA\auPfavay tnv enefepyacia ETEPOYEVWV UALKWY LE TN XPHon eEELSLIKEVUEVWY gpyaAEiwY, 08nywvTag
otn dnuoupyia molkiAwv NYNTKWV Setypdtwv. H ev Adyw BLBALOBRKN CUVLOTA ULa LOTOPLKY TEKUNPLWON TG
TEXVNG TNG davomoleiog, kabwg yla mpwtn ¢opd, ol SLadopeg SLEPYAOCIEG KATAOKEUNG ATOTUTIWONKAV E
€€OMALOO UPNANG TTOLOTNTAG KAl EEALPETIKAG akpifeLag.

JUYKEKPLUEVA, KaTaypAdpBnkav oL NXOyOveg TNYEC, oL NXoL Tou d¢avomolol oAAd Kol TO NXOTOTio Tou
epyaotnpiou katd tn Stadlkaoia TG KATOoKEUAC. Tautoxpova, EyLve PLIKTO va KaTtaypadel n xprion epyaleiwv
XELPOG, Ta omola £xouv TIAEoV avTiKaTaoTaOsl amd NAEKTPLKA KAl SEV XPNOLLOTOLOUVTAL OTIC NUEPES HaG. Ta
NxNTka Selypata tng BBALOOBNKNG KaTaypddnkay LE TPOTIO WOTE VA PNV Elval NXNTIKA MOUOVWHEVA ATt TO
nieplBaAAov toug, kabwg gudoaon 560nke oto va evtaxBel katl va avadelyBel To nxotomio tou gpyactnpiou.
KUplog oto)0g TG Kataypadrg ATtav n SLacwaon Twv AXWV Tou TeAeutaiou napadootakou avomoleiou — NYwv
Tou ocuvtopa Ba ekAeiouv. Na tov Adyo auTo, Ta nYNTIka Selypata mou napatiBevral, KaBwg Kot ekeiva Tou
aflomondnkav oto NXNTIKO VTOKLUAVIEP, UTECTNOAV €AAXLOTN NXNTWKN emefepyooia, WOTE va amoTunwOel
TANPWE N NXNTIKA TOUG TAUTOTNTA.

3.1. Awadikacia nxoypdadnong ko enefepyaciog

H kataypadn Twv AXwv Tou epyactnplou mpaypatonolitnke WUe tnv nxoypdadnaon tg Stadikaoiag KaTaokeUng
TEOOAPWY UETAAAKWY QVTIKELLEVWVY. OL KOTAOKEVEG TTOU KaTaypadnkav NTav pia udpoppor, €va UmpikL, €vag
Slokog kat pio otedpavobrkn, otig onoleg xpnotpomnol|Bnkav To cUVolo Twv epyaleiwv Tou pavormoleiou. Eival
ONUOVTLKO VoL oNUELWBEL 6TL n SLadikacio cUANOYNG TWV NXNTIKWY SELYUATWY TOU £pYaoTnpiou MPooedwaoe pia
auBevtikn xpold otig nxoypadnoelg, kabwg ta epyaleia Sev xpnolomoiBnkayv TUTILKA yLa TNV TPy wyn
NXNTIKWY SELYUATWY, OTIWG YiveTal ouvnBwe oTig NXNTIKES BLBALOOAKES, aAAG yLa TV TTpaypaTiky dnuoupyia
TWV PETAAALKWVY KATOOKEUWV.

Xpnotomowibnkav tpila MUKVWTIKA HiKpddpwva, SUo pikpodwva meétou (lavalier) (Shure WL185) kat éva
LOLaLTEPWE KATEUOUVTIKO HiIkpodwvo TtUmou shotgun (AKG C568). H tomoBétnon Twv MIKpOoPwVwV oOTo
EPYOOTAPLO TIPOYUATOMOLNONKE UE OKOTMO TV Kataypadn Twv KIUTOYeEVWY SOVACEWV Kol TWV NXWV TOU
TIOLPAYOVTOL KATA TN XPNon €pyaAeiwy, omwg xapaktnplotika daivetatl otnv Ewova 1. To mpwto Ukpodwvo
TETOU TOMOBEeTNONKE OTO PACLKO TAYKO €PYAcLOg OTOV OMOlo TPAYUOTONMOLOUVTAV OL KATOOKEUEG KOl
xpnowomnotnke w¢ pkpodwvo emadig yla thv Katoypodn twv dovicewv mou mpokaAoUvtal and to
XTUTTAUATA TwV €pYOAEiwy, oAAA KoL yla TNV nxoypadnon Twv AXWV amod oXeTkn anodotach. To deltepo
HKkpOPwvo, To omoio Atav Ttonobetnuévo oto otnbog tou davormoloy, AelToupyolos WG TUTILKO ULKpODWVO
TETOU, ETUTPETMOVTAG TNV Kotaypadr OxL HOVO TwV AXWV TwV gpyoAeiwv KATA T XPAOoN Toug aAd Kal Twv
QVOIVOWV KOl TWV XOPAKINPLOTIKWYV €KPpAcewv Tou davormolol. TEAOC, TO KATELBUVTIKO MIKpOdwWVOo
TonoBetBnke oe PAon, emTPEMOVIOG TNV Kivnor TOU OTO XWPO KOl Tn OTOXeuon ot €pyaAleia Tou
Xpnotwlomnolovoe o ¢avomolds. H nxoypadnon amd oxetkr amdotacn HE TO KATEUOBUVIIKO MULKPOPWVO
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amnodeiyxBnke n mMAéov aflomolnoLun, mapéXovtas OAOKANPWHEVES KaTAYpAPEC TwV EPYaAEiwy, amopplmtovTag
Tautoxpova avemBupntoug mAaivolg BopuBoug Tou epyactnpiou.

JUVOALKA, N Ttapamdvw TomoB£tnon Twy pkpodwvwy eacddllos TNV amaltoUpevn eAeubepla KLVAOEWY TOU
davormolol kal Tautoxpova mapeixe t Suvatdtnta aflomoinong Tou TPWTOYEVOUG UALKOU yla Tapaywyn
SLoPOPETIKWY NXNTIKWY SElyHATWY amo tnv (6o nxntikn mnyn. Mo tnv elpeon Twv empEPoOu onueiwv
TOTMOBETNONG TWV PIKPOPWVWY KABE KATACKEUNG amattiOnkav MoAEG SoKLWES, KUplwG yLa Tov MPocdLopLlopnd
NG KATAANANG evalobnotag (gain) Tou kataypadkou.

H enefepyacia mou epappootnke oTig NXoypadnoeLg ATav AL Kal TUTILKA, KaBwg €€ apxng 6§60nke 8Laitepn
£udaon otn BEAtiotn Kataypadr Twv LETHAAKWY KOTACKEUWY, TIPOKELUEVOU va ival KATAANAEG yLa T Xprion
toug otn BLBALoBRKN. Edbapudotnke Loootadplon yla peiwon Twv xapunAwyv cuxvotitwy (High Pass Filter: 40 Hz,
24 dB/oct) kabwg to paopa KaTw amo ta 40 Hz Sev mepleixe Xprioluo Kal aflomoL oo NXNTIKO UALKO. ETtiong, n
oupumieon ™G Suvaplikng meploxng amodelxOnke, eMITPEMOVTIAG OTIG hxoypadnoslg va Slatnprioouv gupl
SuvauLKd eVPOC, YEYOVOC TIOU EVIOXUEL TNV AUBEVTIKOTNTA KAL TNV TILOTOTNTO TOU KATAYEYPAUMEVOU UALKOU.

Ewkova 1. Kataokeur mapadootakol ¢avaplol(aplotepn dwrtoypadia). Ta pavapla tou yapou (mavw
peoaia). TomoB£TNON TWV UIKPODWVWVY OTO EPYACTHPLo pavoroleiag (katw peoaia). H kataypadn tng
KOTO.OKEUNC Tou Slokou (mavw Se€la). Ta Hépn TOU UMPLKLOU OTOV TIAYKO gpyaciog (katw de€La)

3.1.1. H otedavoBrikn

H otedavobnkn, ocuvnBwc nepitexva oxedlacpévn Kal tonobetnuévn o€ mepiontn B€on oe kAOs okomeAitiko
oTtitL, anoteAeitol anod éva HeTaAAKO Kouti pe Aemtd tlapdkia, otnv omola tormoBetolvral kot duldooovtal ta
«otédavar Tou yapou e, Afitel va avadepbei 4TI pe mapdpoLo TpOmo Kataokeudlovtay Ta GpavapLa Tou yauou,
davapdaKLo TToU XPNCLULOTIOLOUVTAL AKOWA OTLG NUEPEG LAG YLO TO OTOALOUO TNG EKKANCLOG KATA TO UCTHPLO TOU
yapou. Onwg XapakTnploTka avadpépel K. ABadLWTNG O0TO NXNTIKO VIOKLMAVTIEP, Ta davdpla Tou yAauou
TIPOEPXOVTAL ATO Ml TOAALA ouVABELA TNG OKOTMEAITIKNG Kowwviag. Ta malald xpovia omou ywotav n
Stadikaoia tou mpogeviott’, cuvABWCE 0 YAUTPAC TIYOLVE LLE TOUG YOVEIG TOU 6TO OTTTL TNG VUDNG LUE AVOUUEVO

16 Ta otédava tou ydpou sival 800 cupBolikd oteddvia Tou tomoBetolvtal ota KeGAAA TWV VEOVUUPWY KATd ThV
0pB0660€n TEAETH TOU YaApOU.

7 To npo€evid amotedel pla napadootakrh Stadkaocia elpeong katdAAnlouv cuvtpddou e OKOMO TO YAUO, TNV omnoia
ouvnBwg avaAdppavav dtopo anod to otevo nepPaAiov Twv SUo atopwy. Htav Wiaitepa Stadedopévo oto napeAOov o
S51ad0opEC KOWWVIEG KAl TIOALTLOMOUG.
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£€va pavapl Tou yapou. Edv to mpoevid «metuxalve», Epeuyav ormd To OTitL UE AVAUEVO TO avApL, EVW EAV
Sev netlxaLVe TO IPOEEVLO Edevyav pe oBnotd pavapt's.

3.1.2. Huépoppon

H ubpoppony amoteAeital amod £vav HeTOAAKO OcwAnva, o omolog tomoBeteltal otnv mepldpépela Twv
KEPAOOKETWY LE OKOTIO TN CUYKEVTPWON TOU VEPOU TNG Bpoxng o€ éva onueio. Ta MOAALOTEPA XPOVLA, TO VEPD
QUTO KOTEANYE O£ KATOLO TNyAdL I OTEPVA WOTE va UIopEL va aflomolnBel and Toug KaToikoug Tou omitiou.
JAUEPQ, OTLG OUYXPOVEG KATOLKIEC cuVRBWG To vEPO TNG udpoppor ¢ SloxeteleTal ameuBeiag ota oUAAKLA TTOU
Bpiokovtal otoug SpOpoUC Kal 0 OKOTtOC TNC TOMoBETNONC TNG gival N TPOANIN TN CUCCWPEUGNG VEPOU OTLG
€EWTEPLKEC QUAEC. H KATAOKEUH QUTH amoteAsl £va amo ta PACIKA AVTIKEIEVA KOTAOKEUNG TOU davoroleiou,
edpbdoov elval akOUn amapaitnTn yLa T cuvtPNoN TWV OTILTLWY KAL YLa TNV AMOTEAECUATLKN Slaxelplon Twv
VEPWV TNG Skoméhou®,

3.1.3. O éiokog oepPBLpiocparog

O 6lokog oepPipioparog €xel Tpia LoolUyla, SnAadr tpia KOPUATIO LETAAAOU TIOU EVWVOUV TO XEPOUAL UE TOV
marto tou 6iokou, oxnuartifovrog £tol £va Kwvo. Me T oUYKeKpLUévn enefepyacia emituyxavetal otifapotnta
KOl QPKETK) LOOPPOTTial OTO QVTIKE(PEVO ToU petadEpetal pe tov dioko. «O mapadootakoc Siokoc gival yla
UEYAAEC AMOOTATELS» OTIWG avadEPEL XAPAKTNPLOTIKA 0 K. ALBaSLWTNG, «yLati Ta kapeveia cépBipav Tov Kapé
TOUG OTa TPATTEJLAL TTOU ElYaV AITEVAVTL ATTO TO SPOLO 1) AKOUN KAl O€ OAd Tal payalLd THG YELTOVIAG. TN GNUEPLVN
ETIOXI], QKON KATIOLEG KAPETEPLEG OTN TKOTIEAO £XOUV TETOLOUG SLOKOUG ELTE yLa TPAKTIKOUG £(Te yLa aloOnTikoug
Aoyouc?.

3.1.4. To pnpixkt

To mapadoolako Umpikt tou eAAnVIKoU Kadé £xel pokpld Aafr, n omoia xpnolUeVel oTo PARoLUo Tou Kadé otn
XO0BoAN%, wote va pnv untepBeppaivetal Kat vo ipaypotonoleital eukola n Stadkaoio Tou Bpaopol (Ewdva
1). NoAawotepa, kabe kadeveio SiéBete xOBoAn pe tnv omoia mapaockevalov Tov eAANVIKO KadE Kol
xpnotomnolovoay apadootakd Prpikia ard xaAko r opeixoko??,

4. Kataypadn nxotoniwv

Ma TNV NXNTKR €névéucn TOU VIOKLMOVTEP Tpaypatonolnnke kataypodr 12 SladopeTkwy NXOTOMIWY TG
ZKOTtEAOU, Ta oTtola xpnotponolBnkayv ite wg ed€ nxntikou unoBabpou (background effects) eite wg okAnpa
edpé (hard effects), SnAadn nxntikd edpé mou adopolVv GUYKEKPLUEVOUCG AXOUC Kal armodibouv evépyeleg N
KATOLOTAOELG OL omtoleg oxetilovtal pe Tnv e€lotdpnon tou K. AlBadiwtn (Viers, 2008: 32).

Ta nxotortia kataypddnKov XpnoLUOTOoLWVTOC T otepeodwVIKA Texvikr M/S (Mid/Side), n onoia Bswpseitat and
TG A€oV SLadedopéveg peBodouc nxoypddnaong NXOTomiwy. TNV eV AOyw TEXVLKN, TO Hikpodwvo Mid dlabétel
navkateuBuvtiko (omnidirectional) mOAwWO SLdypapia Kat eival TOTOOETNUEVO |IE TPOTIO WOTE VA OTOXEVEL TTPOG
TO KEVTPO TNG TIEPLOXNG TIOU KATAYPADETAL, EVW TO UIKpOdwVO Side, To omolo €xel dikateuBuvtiko (figure of 8)
TIOALKO Slaypappa, TonmoBeteital KABETA 08 OXEON LE TO KEVIPO TOU nYotomiou, og ywvia 90° off axis (Dooley &
Streicher, 1982, 715-716). H texvikn M/S npoodépel motkiha mAsovekTApata, kablotwvtag TNV Savikr yla tThv

18 AnptoupyrBnkav Ta e€A¢ NxNTkd Seiypata: KoAwveg tlapiwv, KoAwveg tlaptwy pe patodda, Tpipo pe Alpa.

19 AnuoupyriBnkav ta €€AC NxnTtkd Seiypata: Xdpasn pe Swaprtn, Kéywpo cwAfva, Koo amopponc, KoAwdpoc,
KOAW6pog — patcoda kat apdvi, Kopdoviépa, Itpavtldplopa amoppong pe EVAWVo odupi mMavw oto apovi, Evwon g
otpavtlag (ue odupl kot KAAEUL), XTUMNUA amopponc - HeTaliko odupl mavw oe apdvl. To otpavil{dplopa eivat n
Sadikacia Stapdpdwaong tng amoppong yla va evwBoUlv KOAUTEPA OL AKPEG TOU PETAANOU.

20 ApuoupynBnkav ta €€A¢ nxnTika Selypata: ‘Hxog WaAiSov, Itpavtl{dplopa pe HETAAMIKO cdupl oto audvi, Apdmavo,
HAektplkd §pamavo xelpog, Hhektpomovta, Evwaon mAtou pe Ta TolwHoTa.

21 Eva eibog otdxtng amd EulokdpPouva TOU XPNOLUOMOLELTaL yia T0 PACIHO Tou Tapadootokol eAnVikoU KoadE.
JuvnBiletal va tomoBeTeital ApPoG MAVW 0T OTAXTH, TPOKELUEVOU va StatnpnBel n Beppokpaacia Tng otaxtng. Me autov
TOV TPOTO, 0 KAPEG OLYOPHVETE UE ATIOTEAECO VAL ELVOL TILO YEUOTIKOG.

22 Anuoupyndnkav ta €€A¢ nxntika Selypota: KOANnon mdtou, KGAAnon Aaprg, MetaAAkn prkdpva, ZUALVN UITKOPVO-
MATOOAQ, STPAVT{APLOUA UE HATOOAQ, XTUTINUA Aa BTG OTO QUOVL.
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Kataypodr nxotomiwv. EL8IKOTEPA, EMITUYXAVEL Opolopopdia otnv anddoon Tou nxntikou mediou kal otnv
alobnTkn TG akpdaong evw TOPEXEL EVBLAKPLTO Kol KaBapd evtomopod Twv NxnTikwy mnywv (localization).
ErumAéov, n edappoyn Kal 0 XELPLOUOC TN TEXVLKNAG KATA TNV nxoypddnon oto nedio eival ormAr Kal EUEALKTN,
yeyovog rou SleukoAuvel tn Stadikaoia kataypadnc. TEAOG, n TexVikr M/S mpoodEpel onpavtikn eveAtéia Katd
TO OTASLO TNG HETATIOPAYWYNG, ETUTPEMOVTING OTOV NXOANTTN VA TIPOCAPUOOCEL TN OTEPEODWVIKI EIKOVA UE
akpiBela kat Aemtopépela (Mapaykog K.a., 2016).

Ta nxotomnia xwpiotnkav o€ TPeLg kKatnyopieg. H mpwtn katnyopia nxotoniwv nepthapBdavel tTnv nxoypddnon
XOPOKTNPLOTIKWY NXOTOTWY TNG ZKOTIEAOU. ZUYKEKPLUEVA, Kataypadnkay TECCEPLS TTAPAALEG TOU vNnoLoU: oL
MAdkeg, n Appoc, pa Botoalwtr mopalia kKovtd oto Bouvo MaloUkL, KAl TO akKpwTHPL APAPAVTOC, OTIWE
amnewovidovtal otnv Ewova 2. Ytnv mapalia MAdkeg (onueio 1), kataypddnke n Bor TwWV KUPATWY KaBwe
npocékpouav ota Botoala, Snuloupywvtag tov Nxo pag ¢bvonwplvig, douptouviacuévng Balaocoag Tou
YenteuPpiou. To nxotomio autd xpnolpomolndnke ylo va vonuotodotiosl to xwpo (vnol) kat tnv emoxn
(pBwoémMwpo) Omou TO NXNTIKO VTOKLWMOVTEP TomoBeteital. AvilBétwg, otnv mapoAia Appog (onueio 8),
nxoypadnbnkav matdikég GwvEG TTOU Xpnotponotitnkav we £va GaviaoTko NXOoTomnio, 0To onolo KupLapyxouv
Ta adLd ta onola ématlov pe Ta HeTaAALKA Tatyvidia mou katackevalav ot maAlol pavomolol. EmumAéov, To
nxotortio tng BotoaAwtng mapaAiag (onpeio 2) xpnollonow|Bnke w¢ NXNTLKO UTIORABPO OTO VTOKLUAVTIEP, OTAV
0 K. AlBadwtng avadépetal otn dnuloupyia plag pikpoypoadiog tou puboAoyikol mAoiou tou ldowva, TG
Apyouc. Télog, oto akpwthipl Apdpavtog (onueio 3), kataypddnke o nxog tng Badlaocoag, mou avéBalve Kot
KatéBaive amald oto UPog Twv PpaxwV, TPocouoLalovtoc Tov X0 Twv Bapkwv He eAadpd avatdpaln ot £va
AouUXo AlHAvL. AuTO To nyotomio cuvoSeUel OTO VIOKIUAVTEP TIG avadopec otoug Papadeg, mpoodidovrag
aioBnon auBevtikdtnTag Kot CUVEEDH UE TOV VAUTLKO apeABOV TN mMePLOXNG.

Ewkova 2. Artotnwon Twv onueiwv kataypadng thg Zkomehou péow google maps

H Seltepn katnyopla amotehouviav amo nxotoria Ye LOLAITEPEC NYXOYOVEG TINYEC, TINYEC Tou €attiog Tou
UTIEPTOUPLOMOU KAL TNG OLOTIKOTIOINONG Telvouv alyd-oLyd va olyrjoouv (Elkdva 3). Zuykekpipéva, nxoypadndnke
0 KOATAOPOG ToU GOPTWHEVOU HOUAQPLOU TIOU OYKOUOXAEL OTA OOKAKLA, MeTadépovtag Bapu doptio kal
XTUTWVTAG e SUVAUN TA TETAAAQ ToU SLEYEIPOVTOC XOPAKTNPLOTIKA TO avTtnXNnTLko medio Tng Xwpag. To nxotorio
auto ouvodee tnv eflotdpnon tou K. AlBadlwtn oto onpeio mou avadEpPeTal oToV TPOTO HE TOV OTMOoio o
narmolg Tou, o K. Kavapng, LETEDEPE TIG LETOAALKEC KATAOKEVEG TOU HE TO yaiSoupdKkL Tou ota xwpla KAlpa kot
Mwooa tng ZkoméAov. Emumhéov, nxoypadnOnke to ALdvL TG IKOMEAOU KAl GUYKEKPLUEVA oTNV TIPoPBAATa, OTO
onueio mou o Yoapdg péoa and to Koikl Tou mpoomnabei va gumopeutel TNV Papld tou. To nxotomio auto
MPOOTEONKE WG NXNTIKO UTOBABPO OTO VIOKIMAVTEP OTav O K. AlBadlwtng avadépetal ota UETAAALKA
avTIKeElpeva ou kataokevale yia toug Papades. TéAog, nxoypadndnke to EwkAroL Tou An-Nwpyn KATd tn
Slapkela tng Osilag Asttoupyiag, 6mou oL XoL TwV PAAUWSLWY AVOUELYVUOVTAL LE TO KPOTAALOHUA TNG AVOEVNG
otn $duvon dwtlag, €60 TMOU TPAyHOTOTMOLElTAL POVO Hia ¢opd Tov Xpovo. To OUYKEKPLUEVO nXOTOTiO
XPNoLomoBnke wg NXNTIKO UTORAOPO OTO VIOKLUAVTEP, OTO ONKELO OmoU 0 K. AtBadlwtng avadépetal otnv
KATOLOKEUN €KKANOLAOTIKWY EL6WV, OIWG TO KAVIAAL, Tou dnpoupyouce katd meplddoug. H mpoaBnkn autn
evioyVeL TV atpdodatlpa tnhg adriynong, evappovidovrag toug Axous twv PaApwdiwy pe T Gwtld Kot thv
adrynon.

94



7' Conference on Acoustic Ecology “Soundscapes, Biophony and Climate Change Crisis”
Athens, Ancient Epidaurus, 7-10 November 2024

Ewova 3. O Papdg oto Ayavi (aplotepn pwrtoypadia). O Aywyldtng e To LOUAApL Tou (mavw peoaia). O
£EWTEPLKOC YWPOG TOU gpyactnpiou (katw pecaia). Hyoypddnon oto omnitt tou K. AtBadiwtn (mavw &e€La).
Hxoypadnon otn tonobeoia MAdkeg (katw Se€La)

H tpitn katnyoplia gumepléxetl nxotoria mou avadlouy Toug AXOUG TN Xwpag aAAd Kal bLlaitepwv Tomoécnuwy
NG ZKOMEAOU. ZUYKEKPLUEVA, NXoypadrOnkav tpia onpeia otnv eupUlTEPN TIEPLOXA TOU ALLAVLIOU TNG IKOTIEAOU:
a) o mAdtavog otnv mAateia (onueio 4) omou akolyovtal ta GUAAA Tou TtEGToUV oto Spdpo. To Bpdlopa Twv
UMWV Kal 0 NXog Toug KaBwe MEPTOUV Ao TOV MAATAVO CNUATOSOTEL KATA KATOLO TPOTOo TNV aAlayn Tng
€TIOXNG KOLL OTO NXNTLKO VTOKLUOVTEP AELTOUPYEL WG CUUPBOALKN LETABAON OTA XpOVLA TTOU £(NCE O MOTUTOUG TOU
K. AtBadLwtn. B) o XTUTOC TNG Kapmavag o ekkKAnola tng Xwpag (onpeio 10) kat y) €éva XopoKTNPLOTIKO OnUELo
0oT0 TMAALO Apdvi Tng Zkoméhou (onueio 11), 6mou amotumwOnkav ot mpwivol AxoL tng duong, OnMwg To
KEAANSLOUO TWV TTOUALWV Kol ol GWVEG TwV YAApwV. ITO VIOKIHAvTEp 0 K. AlBaduwtng avadépel OtTL oto
napeABov moAAol KATOLKOL eyKATEAELUTAV TN ZKOTEAO AOyw EAEWPNG guKaAlpLWY gpyaciag. Ol CUYKEKPLUEVEG
KataypadEg, e TOUC «ovayLkoUG» AXOUS TS dUoNE 0To ALAvL, avTtavoakAoUV TV elkdva Tou aAlol Atpaviou,
oto omolo &ev umapxel évtovn avBpwrivn Sdpactnpldtnta, mpoadibovtag pla atpdécdalpa vootalylag kat
anofévwong. EmutAéov, kataypddnke To nNXoTomio tng auAng tng owkiag Tou K. ABadwwtn (onueio 6), omou
OUMEXBNKaV NXOL OTWG N KOPVAL TWV KapaBLwv Tou €pXOVTaV OTO ALMAVL, AXOL ard PaAUwdIieG TNG KOVILVAG
ekkAnotag, TitBilopata mouAlwv aAAd Kat opAieg vidmwy. OL mapandvw fxoL XPNoLULOToOnKay Kuplwg wg
OKANPA ed€, O OUYKEKPLUEVA oOnueia, yla va eumAouticouv To NYNTkO umoPfabpo g auAng. TEAog,
Kataypadnke n oUAr Tou epyootnpiou pavomoleiog (onpeio 7), otnv omoia Stakpivovtal To KEAANSNUA TTNVWV
Kal To AdAnpa evog metelvol. O GUYKEKPLUEVOG NXOG EVOWUOTWONKE 0TO NXNTIKO VIOKLUAVTEP HE GUUPBOALKA
Aettoupyla w¢ mpooiplo, kaBwe To AAAnUa Tou TIETEWVOU, KATA Ttapddoan, onuatodotel tnv évapén tng véag
NUEPAG. Me aUTOV TOV TPOTIO N ELCAYWYT] OITOCKOTIEL va T(POISEACEL TOV AKPOATH YA TNV Evapén Uiag adbrnynong
TOU, EVW OVTAEL Ao TO LOTOPLKO TtapeAOOV, MapakLvel o Lo VEOL OKOUGOTIKA EUTELpiaL.

5. Anpoupyia NXNTLKOU VIOKLUAVTEP

H ouvévteuén pe tov k. AlBadlwtn mpaypotonotidnke oe évav OLlKElO XWPOo, oTNV AUAN TNG KAtolkiog Tou otn
Xwpa ™G ZKomeAou, embLKOVTAC ULol AkpvA Kot auBopuntn oulitnon. To nxNtikd meplBallov Tng
oUVEVTEUENG SlapopdwBnke amod Toug NXOUC TNG KOUIAVOCG TOU XWPLoU, TG CUVOMIALEG TWV CUYXWPLAVWY TOU
KOl TG KOpVEG Twv TAolwV Katd TNV €l0080 TOUG OTO ALMAVL, SNULOUPYWVTOG £Va XAPAKTNPLOTIKO NXNTKO
umnoBabpo. OLRxoL autol cuvEBAAaVY 0TNV aloBNnon OLKELOTNTAG KL AUBOEVTIKOTNTAC, EVICXUOVTOC TNV EVTUTIWON
pLag dLikng oulitnong, oav autr mou Ba propoloe va AdBeL xwpa mivovtag xaAapo kade o€ pia auln petafl
ToU K. ALBaSuwtn Kal Tou akpooTH.
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H adnynuatikn 6£€otnTa tou K. AlBadSLwtn Kal n EUXEPELA AOYOU HE TN XOPOKTNPLOTIKI OKOTEALTIKN Ttpodopd
Tou, amotéAecayv L6aviko UALKS yia T Snuoupyio Tou nxntikol viokipavtép. H og BaBog avaAuon twv Bepdtwy
miou Biyel, cupmepAAUBAVOUEVWY TWV OVOUVACEWY YO TOUG TATUTOUSEC TOU KOl TNG TEXVNC TNG davormoleiag,
npocdepe MOAUTLUEG TANPOdOpPLEC KAL TTPOCESWAE EMTTAEOV LOTOPLKO KOl TIOALTIOULKO TTAALOLO avaSEIKVUOVTAG
otolxela TG TomkNG TauTdTNTAG, TNG AATKNAG MapAdoong Kal TnG MPodopLKAG TOATIOUIKAG KAnpovopLdg. Ot
adnynoeLg Tou xapaktnpilovtal ano évtovo meplypadilkd evoladEpov, EMTPEMOVTAC TNV AVATITUEN NXNTIKWV
otolxelwv kabwg kat tn Slapopdwon NXNTIKWY €KOVWY. H ouvévteuén €UMAOUTIOTNKE WE AXOUG amd TO
epyaotiplo dpavomoleiag kabwg Kot e NXOTomia TNG ZKOTEAOU, OTwE avaAUOnKav mapandvw, cuvBEtovtag éva
OAOKANPWHEVO NXNTLKO £pYO TIOU EVIOYVEL TNV OKOUOTIKA EUTIELpia Kal avadelkviel Tn olvdeon tou adnyntn
TOOO LLE TOV TOTO TOU OO0 KAL PE TNV TEXVN TG davomoleiag.

H xprion Tou adnynuotikol cuvSéopou?® kpiBnke amapaitntn yia tn Stacddlion thg cuVoXrg KoL TS OpAAG
HETARONG LETALY TWV BEUATIKWY EVOTATWY 0TO NXNTIKO VIOKLUAVTEP. O eV AOYw oUVEETOG ETAEXBNKE va elval
TPLTOMPOOWTOG, akoAouBwvTag Toug KavOveg padlodwvikng adriynong rmou npoteivel o Tim Crook (1999) oto
£pyo Tou yLo To padlopwvikd Oatpo. 2to mAaiclo auto, ot abnynpatikol cUVSeooL AslToupyoUV WS CUVSETLKOL
KplKOlL TWV EMUEPOUC ATMOOTIOOUATWY TNG OUVEVTELENG, evioxUovtag TNV adnynUATIK OCUVEXELX TOU
VTOKLUOVTEP XWPLG va emavoAapBAvouv i va TPOOLKOVOUOUV Ta Aeyopeva tou adnynti. Avr autou,
ETILKEVTPWVOVTAL OTNV aVASEeLEn TwV cuvalcBnuatwy, Twv okéEPewv Kat Twv TANPodopLWY CXETLKA LE TO XPOVO
KOl TOV TOTIO SLe€aywyn g Twv cupBaviwy rou eplypddovtal, eUMAoUTI{ovTag e AUTO TOV TPOTIO TNV OKOUGOTIKN
eunelpia (Crook, 1999: 215).

H xpovikn Stdpketa tou adnynuatikol cuvbEopou dlatnpnBnke Hkpn (Ewg 45 SEUTEPOAETTA) TIPOKELUEVOU VO
efunmnpetel TNV avaykaia cuvoyr, Xwplg va amoond ano thv adriynon tou k. Atbaduwtn. H dnuiloupyia twv
OUVOECUWYV €ylve Pe okomd va amodobel éva Spapatomolnuévo kat ehadpwg montikd Udog, To omoio va
npocdidel emutAéov BABOGC 0TO GEVAPLO TOU NXNTWKOU VTIOKIMAvTEP. OL dpdoelg tng adnynong ermhexbnkav
TPOCEXTIKA, §GONKe WoLaitepn Baputnta otn cwoth dpBpwon Kot Tov pubud, Slatnpwvtag MAvIa LoopPOoTtia e
Ta nxotormia Kol TNV adryynon tou. H oUYKeKPLUEVN TIPOGEYYLON EMETPEPE TNV OUAAN El0aywyn TwV Bepdtwy
TIPOG ou{NTNON, EVOWUOTWVOVTAG QVATIOPAOTACEL EIKOVWY KO TAPABETOVTOG TAUTOXPOVA EPWTHLOTA TIOU
eumAouTiZouv TNV TAOKN. ME TOV TPOTIO AUTO EVLOXUONKE N EUMELPLA TOU OKPOOTH KOl TTPOAXONKE N cuvoxr Tou
VTOKLLOVTED.

To NXNTLKO VIOKLavTEP TtepAapBavel SUo mapadootakd oKomeALTIKA Tpayoudila anod tn LoUGLKOAOYLKN €kdoan
«Katakanuéve IKOmele...» %4, ta onoia Aettoupyolv wg adnynuatikoi cbvdeopol. Ta tpayoldia onuatodotolv
™V évapén VEwv oKNVWV Kal LETAdEPOUV GTOV AKPOATH) TO LOUGLKA akoUOHATA TNG EMOXNG TToU TtepLlypAdeL o
K. AtBadLwtng. To mpwto Tpayousdt, pe titho «faumpé tn vodn v ayamdc» (aptb. 12 ctov dioko tng £€kdoong),
eMAEXONKe yla TNV évapén g adrynong tou K. Atbadlwtn. H tormoB£tnon tou tpayoudlol o auto To onueio
UTIOSNAWVEL TN HETAPBOON OTOV ECWTEPLKO XWPO TOU EPYAOTNPioU, OTIOU 0 adnynTnG MEPLYPADEL TNV KOTAOKEUN
pLag otedavobnkng kot avadEpPETaL otn XprHon Tou ¢avaplol oTouG YAUOUG KT To apeABov (n e€lotopnon
€XEL YLVEL TNV WPA IOV KATOOKEVALEL TN oTedavoBdnkn). EToL, TO CUYKEKPLLEVO TpayoUsL yauou Snuoupyel éva
NXNTLKO €VOUCUA YLt TNV LOTOPLA TIOU SETUALYETAL OTO £pyaoTrplo Tou Gavomolol, EVIOXUOVTOG KOTA KATIOLO
TPOTO TN oUVEEDN TOU VIOKLUAVTEP HE TIG TAPASOCELG TOU TOTOU.

To 8elTepo TPaYOUSL TOU EVOWMATWONKE OTO NXNTLKO VIOKLUAVTEP €ival To «XiAla kaAwg oploate» (aptB. 11
otov 6ioko). To TpayousL eTAEXBNKE Yl va KAIAWOOPLOEL TOV OKPOATH OTNV aUAN TOU omtttiol Tou K. AlBadlwtn,
T(POCKOAWVTAG TOV VA adouyKpaoTel TNV adriyncn Tou yupw amo To eNAyYeEARA Tou ¢pavomolou, o€ éva {eotd
Kat otkeio mepBAaiiov. OL otixoL Tou TpayousLlol amoKaAOUV TOV EMILOKETTTN «KOVAPLY, ULa GpAcn TTou CUVEEETAL
HE TNV adnynon, kabwg o k. AtBadlwtng avadEépetal otn cuveéXeLla otov marutol tou, Tov Kwvotavtivo Kavapn
AlBadwwtn, tov mpwto ¢pavomold NG IKoméAou. Me aUTOV TOV TPOMO, TO TPayoUusdl, HECW TWV OTiXWV Tou,
TpooLlkovopel tnv évapén tng dtynong ylo tov mpdyovo Ttou adnyntr, mpoodépovtag mapdAnia o
OUMBOALKN ELOAYWYH OTO EMAYYEALA KOL OTNV OLKOYEVELOKN TtapAadoon.

H Soun tou vrtokwaviép Stapopdwbnke cUPdPwWvVA HE TG APXEC TOU PASLOPWVIKOU VTOKLUOVIEP, OTIWG
nieptypddovtal oto £pyo tou Tim Crook (1999: 215-216)2°. 3& autd to mhaiolo, n évapén neplAapupdavel tov fxo

23 H Snuuoupyia tou kewpévou kat n adrynong éywve amnd th Nataiia AtBadwwtn, képn tou k. AlBadiwtn.

24 BA. Katakonpéve IKOMEAE ...

25 5Oudpwva pe Tov Tim Crook, N arote Aeopatikr) Sour vog NXNTIKOU VIOKLUOVTEP BacileTal o€ pia SUVALKR ELCOywYH TTOU
Snuoupyel mpoodokieg, o€ ULa Loopporia PETAEY ELoOYWYNG KAl KATAANENG, otn xprion enavaAnPewy mou evioxUouv Th
MVAMN KoL T ouvoyn, otnv erdiwén adnynpuatikol cUVEECUOU HECW AOYLKAG AVATITUENG EPWTNUATWY KOL ATAVTNCEWY,
KaBwc¢ Kot otnv evaAlayn TG SLAPKELOC TwV CUVSETIKWY oToLXElWwV, N ortoiol GUUPBAAAEL KABOPLOTIKA 0TN PUBUILKH TTOKIALL
Kall, TEALKA, oTNV evioxuon TNG 0KOUOTLKNG EUTELPLAG.
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™G BAaAaooag Kal Tov NX0 Tou odpuplol TAVW OTO AUOVL, 0 oToiog otadlakd KAAUTTEL TOUG AXOUG TG duong,
oUVOSELOUEVOG amd €va mapadoolako yapnAlo tpayoudt. Auth n olUvBeon £l0AYEL TOV AKPOOTH HE €vav
TPWTOTUTIO KOl UTTOCXOUEVO TPOTIO, SNULOUPYWVTAG OVAMOVH Yla TN OUVEXela. H mpocoOnikn SnULoupyilkwy
NXotomiwy, 0 adnyNUATIKOG CUVSECHOG Kal N evaAAayr] TOU XWPOU GUVEVTEUENG EVIOXUOUV TNV EUMELPIA TOU
akpoath, kKaBnAwvovtag tov otnv adrynon Tou pavomolol Kal avadelkviovTag T onuacia tng Téxvng Tou. To
EUPNUOATIKO KAEIOLMO PE TNV EPWTNON TOU adnynUaTiKoUl CUVOECHOU TIPOG TOV akpoartr|, «floto¢ dpaye Ga
XTUTTNOEL TO OQPUPAKL OTO UETAAAO, WOTE Vo TAPAEEL AUTOUG TOUG NYous; MNmwc, KAgivovTac ULa uéEpa tnv mopta,
0 kup MNwpyne¢ padi ue tnv téxvn Tou Yadouv Kol oL Yol QUTOU TOU ETAYYEAUATOC LK VLo TTAVTA;» OAOKANPWVEL
N Sour Tou NXNTLKOU VIOKLUAVTEP LLE EVTOVO cuvalodnuaTtiko Tpormo. Etol, 0 EUMAOUTIONOC TG CUVEVTEUENC TOU
K. AlBadwtn pe to mpoavadepdueva otolxeia aveéSelfe tnv auBeVTIKOTNTA TwWV AOYWV TOU Kol CUVERQAE
anodacLoTIKA oTn Slapopdwaon evog KaAd Sounuévou nXNTIKOU vtoklpoavtép. O tithog Tou TeAkol nxntikol
vTokLavtép eival «H lotopla tng avomoleiog» 28, pe Sidpkela 26 Aemtd kot 26 deutepdlernta.

6. Aldyuon tou £pyou

H Staxuon tou £pyou, neplhapfave tn dlopyavwon plag nuepidag pe titho: «H lotopia tng Qavormoleiog otn
Ikomelo»?’ mou mpaypatonowdnke otn Ikémeo otig 17.06.2023 mpog tufv tou teAeutaiov dpavomotol Tng
YkoméAou tov K. AtBadwwtn. H nuepida mephappave €kBeon pe mMopaSOCLOKA QVTIKEIUEVO KATOOKEUAOUEVA
and tov K. AlBaduwtn evw o KOopog eixe tn duvatotnta va Teplepyactel mapadootakd epyaleia kat
OVTIKELJEVA, KOl TOUTOXPOVA VO OKOUGCEL T NXNTKA Selypata tng BLBAloOnkng. Emiong, mapouclaotnke
OAGKANPO TO NXNTLKO VTOKLUAVTED.

TENOG, TO NXNTLKO VTOKLUOVTEP CUMMETELXE OTO 64° AleBvég DeotifAl Kwnuatoypadou Oecoalovikng oto
SLaywvLoTIkO TUAMa Twv podcast?®,

7. Avadopég
Crook T. (1999). Radio Drama Theory and practice. Aovbivo: Routledge.

Dooley W. L. & Streicher R. D. (1982). M-S stereo: A powerful technique for working in stereo. Journal of the
Audio Engineering Society, 30(10). pp.707-718.

Viers R. (2008). The Sound Effects Bible How To Create And Record Hollywood Style Sound Effects. USA: Michael
Wiese Productions.

Apayoupung M., Apuyltavakng K. & KaAavtlng X. (2016). Katakanuéve Skonele ... TpayouSia ano tn Zkonelo.
Erutonieg nxoypadnoelg tou Mapkou @. Apayoupun (1967) yia Aoyaplacpd tou MouoikoU Aaoypadikol
Apxeiou MéATtwg MepALe. Bolog: EkSotikn Anpntpladoc.

Mapaykog 0., Eppavoun M., Aoudomoulog A. & HALGSNC T. (2016). Neputtwotloloyikr) MeA£Tn TEXVIKWV
Hyoypadnaong Hyotomiwv. 2to N. Mroupumnapng, K. Mamappnyomnoulog, I. Matoivog, Emuu. 4° Juvédplo
Akouotikr¢ OwkoAoyiag «Hxog, @6puBog, MeptBaAlovy». (pp. 300-311), EAAnvVIKA Etatpeia AKOUGTLKAG
OwoAoylag ISBN: 978-618-81399-2-3.

Hyntikn 8tBAtodrkn puetaAdikwy kataokevwy. AlaBeoio SLadiktuaka oto:
<https://drive.google.com/drive/folders/1WpRacxx7D03G _St7Lbbjayrg8Lz0-0GW?usp=sharing>. Avaktienke:
25/10/2024.

H totopia ¢ pavoroteiag. AloBEoipo SLadIKTuaKA OTOo:
<https://drive.google.com/file/d/1V9TBac2XyyTom9qfAnCjuttomEiB4slw/view?usp=sharing >. Avaktr|Bnke:
25/10/2024.

26 BA. H totopia tn¢ pavoroteiag.

27 B\. ExbriAdwaon otn Skomelo. AlaBéoipo Sladiktuakd oto: <https://cutt.ly/heGHCOEG>. AvaktABnke: 25/10/2024.

28 B\, Aledvéc QeotiBdA Kivnuatoypagou Osooaiovikng. AlaBéouo Stadiktuakd oto: <https://www.filmfestival.gr/el/all-
news/28583-to-tmima-podcast-tou-festival>. AvaktriBnke: 25/10/2024.

97



7' Conference on Acoustic Ecology “Soundscapes, Biophony and Climate Change Crisis”
Athens, Ancient Epidaurus, 7-10 November 2024

The Sound of the Last Traditional Tinsmith of Skopelos
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Abstract

Traditional tinsmithing, one of the most ancient professions, is now on the verge of disappearing. This research
project focuses on capturing the sounds of the last traditional tinsmith workshop in Skopelos, Greece. The goal is
to produce a sound documentary (podcast) that both elucidates the craft and chronicles the historical trajectory
of tinsmithing. The narrative framework is constructed through the detailed recounting of Giorgos Lithadiotis, the
island'’s last practicing tinsmith. The storytelling delves into the socio-cultural fabric of Skopelos, presenting
anecdotes and everyday life events that span from the last years of 19th century to contemporary times.

For the completion of the sound documentary, it was deemed essential to create a sound library that included
audio samples from the process of constructing four essential gears linked to the tinsmithing profession: the
wedding crown case, the gutter, the serving tray, and the coffee pot. Mr. Lithadiotis' interview was recorded in
the town of Skopelos, specifically in the courtyard of a traditional house.

For the sound design of the documentary, recordings were made of 12 different soundscapes of Skopelos,
including the old port, the tinsmith workshop, the town's narrow streets, beaches, and more. These soundscapes
were used as the audio background for the documentary.

Keywords

Field recording, soundscape, traditional tinsmith, sound documentary, sound library, Skopelos
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HX081a8pOMEG KOl TPOOTATEVOUEVEG TIEPLOXEG —
H nepintwon peAétng tov EOvikol Oaldoaoiou Napkou ZakuvOou

@oipoc KaAALomn Jodla Mavayuwtng
ASouidng XatlnuuanA Kamota Koupouviag
Epeuvntic Epeuvntpla Epeuvntpla Epeuvntic

Tu. NepLBaAlovrog Tu. NepLBaAlovrog Tu. NeptBdAlovtog  Tu. MeptBaiAovrog lovio
[6vio MavemioTiuLo I6vio MavemoTiuLo [6vio MavenmioTiuLwo MavenothuLo
fivos.adam@gmail.com xatzimixail.kalliopi@ sofiakap8@gmail.com  panagiotiskarounias@
gmail.com gmail.com
Maplio Oeodavng XapikAela Xpnotog
Makpn Mapaykog MwwTtou MaAaoAoyog
Epeuvntpla Yroyndlog AlSaktwp, EvtetaApévn Epeuvntig
Tu. NeptBdAovto¢  TU. Mouolkwy Imoudwv Alddokouoo Tu. NeptBdaAAovtog lovio
I6vio MavemiotiuLwo [6vio MavemioTiuLo Tu. NepLBaAlovtog MavemiotruLo
makrimariaeua@ fanismaragkos@ [6vio MavemiotiuLwo christosp110b@
gmail.com yahoo.gr charmini@otenet.gr gmail.com
MepiAnyn

Ot lNpootateudueveg Mepioxec (M) eivat eBvika napka kot kataeuyLe aypLac {wric, ota orola To VOULKO tAaicto
kaBopileL kavoveg yla tnv npootacia kot tn dtaxeipton. H ouuBiwon avipwnwv kat eUonc ammoteAel kplouo
OTOXO Yl TNV aElPopo avantuén. O M1 eivar media yla emiotniovikn UEAETN Kol SLEAOKAALX OXETIKA UE TIG
otkoAoyikeg Sladikaoieg, ™ dtatnpnon lbwv Kot otkoouotnuatwy. H Akouatikny OtkoAoyia (AO) avapépetal
otnv aAAnAenibpaon twv riywv oto neptBaAdov kat avamtUooEL TNV aKOUCTIKY avTiAnyn, wote ot avipwrmot va
UITOpOoUV va KOAALEPYNOOUV LA KATAVONON TOU OKOUOTIKOU TEPLBAAAOVTOC Kal VO OUTOKTHOOUV LLa
oAokAnpwuévn suneipio.

Ol pOoLTNTEG EKTTOVOUV QUTHV TNV EPEUVA OTO MAaioLo Tou padruatoc AO tou Tunuartog MeptBaAiovtoc tou loviou
Mavemniotnuiou, pe otoxo t™n Snutoupyia EemikovwviakoU UAtkoU yia Ti¢ [, Ta OlKOoUOTAUATA Kol TN
BLomolkIAOTNTA TOUG. 2TO MAQICLO AUTHC TNG EPEUVAG, UEAETN MepINTwonG otnv onola NTtav to Edviko OaAdooto
Mapko tng Zakuvdou, Exet SnutovpynVel évac xaptnc ko SU0 SLabPOUES, EVW EXOUV CUYKEVTPWUIEL TTEPLYPAPES
Ko apnynoetg. OL NYOYPaPRNOELS TWV NYOTOMIWY TPAYUATOTTOLNINKAY Xpnotuomolwvtas e£omAtouo vPning
TLOTOTNTAC, TNPWVTAG TIG APYEG Kal Ti¢ uedododoyieg tne AO. H épeuva eotialel oTnV EEETAON TWV YWPLKWY
napaAdaywv TOU n)Yotomiou MECA O QUOLKA olkoouatnuata. Exel mpayuatormoinFsl amoypaen tnc
BLOMOLKIAOTNTOG, TWV UOPPWV YNG KAL TWV OLKOOUCSTNUATWVY ITou Bpiokovtal o€ kade onuelo.

Néeic-kAetdLa

Hyobla6popég, nxotomia, Mpootatsuopeveg MMeploxég, Akouotiky OwkoAoyia, EBvikd Oaldoolo [dpko
ZakuvBOou

1. Elcaywyn

H Akouotiki Owoloyia (AO) acxoAeitol pe Tn UEAETN TOU NXOU, WG OUCTOTIKO Tou meplBdllovrog. H
OUVELSNTOTIOLNGN TOU AXOU -Kal GUYKEKPLUEVA TO £Ttinedo cuveldnTomoinong Tou akouoTtikol meplBAAlovtog o
KaBe Sedopévn OTIYUR- elval éva {ATNUA TOU amoTeAel KeVIPIKO BEua TNG SLEMIOTNUOVIKAG AKOUOTIKNG
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Owoloyiag (emiong yvwoth wg OlkoakouoTikn). ELIkOTEpa LEAETA TN SO, TA XOPOKTNPLOTIKA KAl TN SUVAULKA
TOU OKOUOTIKOU TEPLBAANNOVTOC, TN CUOXETION Tou UE TOo Pualkd meptBarlov kal tnv emibpacr tou oth
ouumnepLdOopA TWV OPYAVICUWV, TWV aVOPWITWY KAl TWV KOWWVLWY. To akouoTko rteptBaiiov Slapopdwvetal
and nxoug avBpwrivng, PLOAOYIKAC Kal yewduaolknG mpogAheucng, oL omolol cuvumdpyouv (Wrightson et
al.,2000).

H mapovoa épeuva, Sle€nxBel amd PoltnTtéG TOU TMPOTTUXLAKOU TPOYPAUUATOG OTOUSWY Tou TUAUATOG
MeptBaiovtog tou loviou MNavemiotnuiou Kol mpaypatonoltdnke oto MAaiolo Tou padnuatog AKOUOTLKAC
Owoloyiag. Kiplog otoxog tng €peuvag sival va avadeifel tn Suvatotnteg tng AkouoTtikrg Owoloyiag, va
€UMAOUTIOEL TN SLlEMIOTNHOVIKOTNTA TG TEPIBaANOVTIKAG ekmaibsuong kal mapdAnAa va umootnpiéel t
Slatrpnon, mpootaacia Kat avadelEn onpavtikwy mepBarlovTikwy reploxwv. Mpokettal yio pio Spdon nediou,
n pebodoloyia tng omoiag meptappavel t ARYPn cuvietaypévwyv o KABe onueio, xaptoypddnong twv
Slabpopwv, nxoypadnoswv, Xpnong MPWTOKOAAOU yla TNV Kataypadr Kol KATNYOoPLOToinon TtTwv NxXwv,
nepypadn twv onueiwv, AnPng dwrtoypadikol UALKOU, CUUMANRPWONG TPWTOKOAAOU yla TNV UPLOTAUEVN
BlomotkiAotnta, enefepyacio Tou UALKOU Kat Snutoupyia UAKOU TipoBoAng (adnyrnuata).

Q¢ meploxn UEAETNG TNG Tapolooag £peuvag €xel emhexBel n Mpootatevopevn Meploxn (MM) tou EBvikoU
Oaldoolou Mapkou ZaklvBou kol £l8kotepa §Uo amod Tig mapadieg wotokiag tng MM, to KaAapudkl Kat o
Mépakag. Kat ot 800 mapaAieg ¢plofevolv onuavtikd oplBud dwALWY evw TapdAAnAa TpoodEpPouv TLG
OLKOGUGOTNULKEC TOUG UTINPECIEC WC TOUPLOTIKOC TIPOOPLOKOG OTOUG EMLOKETITEG KATA TNV KAAOKaLPLVA Tepiodo.

To EBvikG Oaldaoato Mapko ZakuvBou (EONZ), 16pubnke otig 22 AskepuPplou 1999. To 2000 SnuoupynOnke o
Dopéag Alaxeipiong Mpootateudpevng Neploxng (OAMM) tou Mapkou, o omolog avélaBe tnv euBOVN yla ™
Saxelplon kat tov oxedlaopo tou (Togridou et al., 2006). BplokeTal 6TO VOTLOAVATOALKO TUAMA TNG ZakUvOou
Kol mepAapBavel Tov KOATO Tou Aayavd, Ta vnold Itpodadec, Tig vnoideg Nehoulo kat Mapaboviaol, kabwcg Kat
™ Xepoaia meploxn twv SNnuwv ZakuvBiwv kat Aayovd. To Mdapko otoxeleL oTnv Mpootacia NG GUOLKNG
KANPOVOULAG TOU KOATIOU Tou Aayava Kol Twv vnowwv 2tpodadec. H Baldoota £ktaon tou Mdpkou sival 89.2
€KTAPLA KAl N Xepoaia Ektaon 45.4 ektdplo. Baoel Tou udlotdpevou Beopikol MAALGIOU £XEL WG TPWTAPXLKO
OTOX0 TNV TIPOOTAGLO TWV GNUAVTLKOTEPWY TTAPAALWV WOTOKIAG TwV XeEAWVWV Kapéta-kapéta (Caretta-caretta)
otn Meaodyelo. (Theocharous et al., 2011)

ErutAéov, oto E.O.MN.Z. nepllapBavovtal onpaviikol BLotomol tng Hecoyelakng dwkiag Monachus-monachus,
NG HUETAVAOTEUTIKNAG opviBomavidag, tng evénuikAGg YAwpldoag kobBwg Kol OlKOTOmMOoL gupwraikoy Kot
pHecoyelakoU evdladEPovTog OMWE T CUCTAUATA AUUoBWVWVY Kol aAOPIAng BAdotnong Kal ta uroBaAdoaoia
ABadla tou ¢utoul Posidonia-oceanica.

‘Ocov adopa otig Baldoaoteg MM, ekmAnpwWvoUV TPELC PaOIKEG Aettoupyieg: a) tn Satipnon tng BaAdcolog
BlomotkAotnTag, B) t SlatApnon TNG OLKOAOYLKAG TOPAYWYLKOTNTAG Kal y) tn Buwowdn cupBoAn otnv
OLKOVOULKN KOl KOWVWVLKA EUNPEPLa Tou Tomikol mAnBucouou.

Fevikdtepa, ot MM kot To €BVIKA TMAPKA OMOTEAOUV TIPOVORLOKEG TIEPLOXEG YLAL TOUPLOUO Me Baon tn ¢uvon,
ouuneplappavopévou tou okotouplopol (Ceballos-Lascurain et al., 1996). MapAdAAnAa OpwWG, N TOUPLOTIKA
Spaotnplotnta ota e0vikad mapka Kal otig MM anoteAel mpokAncn yLa T ovvdeon avBpwrou kat ¢puong. OL
ETIMTWOELG TN TOUPLOTIKAC Spaotnplotntag oto meplBAallov eival AUECEC Kal lval KATA Tepinmtwaon BeTIKEG
A/kat apvntikéc. H Zntnon kat n mpoodopd eival ot 0o Aeltoupyie¢ Ttou TOUPLOHOU, TIOU GUXVA
avtunapatiBevral oto puaotkd mepBarlov (Theocharous et al., 2011).
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Ewkova 1. Artelkovion Twv {wvwv Tou OaAdcoilou Mapkou ZakuvOou

2. MeBodoloyia

H épeuva mephappavel dpdoelg mediov, kataypadeg kabwg kat enefepyacia Twv Sedopévwy. Etol, og kKAOe
neploxn MEAETNG, MEpakag kat KaAopadki, emAéxBnkav onpeia pe Wblaitepo evdladépov doov adopd otnv
NXNTKH TIOKIAGTNTA, 0T SLAdOPETIKOTNTA TWV OLKOGUOTNATWY Kol aTNV BLlomotkiAdtnta toug. ETat, To mpwto
OTAS10 NG €pEUVAC AMOTEAEDE N eMAOYH TWV KATAAANAWV onpEeiwv, WoTe va KOAUTITETAL YEWYPADLKA N TTtEPLOXN
HeAETNC Kat N AP cuvteTaypévwy, Omou xpnotpomnolndnke to mobile GPS Garmin ETREX 22x. H popdn twv
OUVTETAYUEVWY NTav o utdPabpo WGS 84 katl To apyeio anodnkeltnke o popdr| .gpx. MNa tnv e€aoddaiion
vnAng akpiBelog otn xaptoypddnaon xpnoluomnoldnke to Aoyloptko ArcGIS Pro.

Ewkova 2. Xaptoypadnon Twv onpelwv kataypadng otnv neploxn MEpakag (aplotepd) kot KaAapakt (Se€a)
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2.1. Ta onpeia kataypadrg

Avaloya pe TV Teployn, EMAEXONKav onpeia mou BewprBNKaAV AVTLTPOCWTIEUTIKA TOGO TOU TOTiOU 6CO Kol
TWV NXNTIKWY XOPAKTNPLOTIKWY TtTNG. Kowvd otolxeio otnv emiloyn Atav n eyyutnta oto KUPLO LOVOTIATL TOU
nxomepinatou mou dnpoupynbnke kat n eUkoAn mpooPacipotnta. ElSikotepa, n emhoyn Twv onueiwv d¢
Baoclotnke oe otabepd kpunpla, PBacel mpwtokdAAou, aAAd kaBopiotnke amd tn Swadopomoinon Twv
OLKOGUOTNUATWY, TN BLOTIOKIAGTNTA TTOU TTOPATNPRONKE LOKPOOKOTILKA KAl TNV evailayh {wvwv, TEPLOPLOUWV
€vtog TG MM k.d. Adyw tng éLaitepng meptBarroviiknig tautotntag tng MM n emloyn nepteAapfave kataypadég
oTo Xepoaio TUAKA, oTnV appoBwvikn {wvn, otnv aktr/Bdlacoa, o€ LSLaitepoug yewAoylkoUg oxXnNUATIONOUG, OE
napaktio §Ac0G.

ElSikoTEpQ, 010 Kadapdkt etthéxOnkoav 5 onpeia, 0koAouBwvtag To MPOoKABOPLOUEVO OVOTIATL KOl ETIAEYOVTAG
WG TPWTO OnUelo, eKkeivo Tou Bpioketal o Kovtd oto oblkd Siktuo. Me katelBuvon mpog tnv mapalia
ouveyxlotnke n kataypacdrn oe onuelo evaAloyng OKOCUOTNUATWY, BLOMOKIAGTNTAG Kol avBpwrivwy
SpaoTnpLoTNTWV WoTou va oAokAnpwBel N nxodladpour otnv akTh. TNV epLloxr Tou MEpaka emAEXBnKav 6
onueia, apyilovtag amod tov xwpo otabueuong Kal Tnv VAWV €(0060, KAAUTITOVIAG TNV OKTOYPOUUN Kal
npoceyyilovtag Toug yEWAOYIKOUG OXNUATIOMOUG.

2.2. Katnyoptlomoinon AXwv Kat nxoypadnoelg

H nxntkn mowkiAotnta o€ pia NN Sduvatal va epeuvnBel og BaBog péow TNS KOTNYOPLOMOiNGNG TWV AXWV TTOU
Kataypadovtal. H akplBrg katnyoplomoinon elval tdlaltepa onUavTLKr yla ThV avaAuch ToU NXOTOTMioU Kal Thv
Katavonon Twv dtadopwv NXNTIKWV eMSPACEWV 0To TepIBAAAOV OTWE oL NXOL TNG PLOTIOLKIAGTNTAC, OL NXOL
avBpwroyevoug TPoENEUGONG, OL UNXOVLIKOL XOL K.A. H oupmAnpwaon KaBopLloUéVou TPWTOKOANOU, TIPOKELUEVOU
va StakplBouv oL nxotL oe puaikolG Kal avBpwroyeveils kaBwg kal o€ mpooknviou katl urtofaBpou poodidel
pia Suvayplikn oto va anotunwBouv ta oLlaitepa NXNTLKA XAPAKTNPLOTIKA o€ [ia M.

OL nxoypadOELC TwV NXOTOMiWV Tpaypatono|Bnkayv He T Xpron nxntikou eomAopol LPNANG mMLOTOTNTAG,
pwvtag tig pebodoloyieg kataypadng mou £xouv avamtuxBei OAa autd ta xpovia otig nxoypadnoslg mediou
Kal nxotoriwv (Mapaykdg k., 2016, Mviéotpng K.d., 2006, Aoudomourog K.d., 2012). OL nxoypadnoelg
ETUKEVTPWONKAV KUPLWE oTNV aKpLBr amotUnwaon Tou nxotomniou ota onpeia evSladépovtog, e mpoondbela
anoduyng Twv NXwv avBpwroyevolg MpogAeuong, Wolaitepa ekelvwv IOV TTPOEPYOVTAV OO TOUPLOTEG KAl TLG
SpaotnpLotntég Toug. Epdacn §60nke otnv amoTUMWon Twv XWPLKWY SLakupdvoewv/alaywv Tou nxotorniou
pHéOOL O OQUTA TA HOVASIKA OLKOCUCTAUOTA TOU Kotaypddnkov. ZUYKEKPLUEVA, XPNOLUOTIOONKE HLa
tplodldotartn Texvikn nxoypadnong, yvwotr we Ambisonics, xpnotpomnowwvtag to pikpodwvo Ambeo VR Mic tng
Sennheiser?®, e€onAlopéVO HE LSLKO OVTIAVEMLIKO Bwpaka Kol Tn oXeTKh avepomnpootacio® yia amoduyn
napapopdwaong ota Sladpaypata Tou HKpodwvou. To GUYKEKPLUEVO ULKPOPWVIKO cUoThUA amoteAeital and
téooeplc Slakpltég kapdloeldeic kapeg KE 14 os tetpasdpikn SLataln, EVOWUATWUEVEG O€ VAL EVIALO GUUTTAYEG
OWMA, EVEALKTO KOl EUKOAO oTn Xprion, Waviko yla kataypadég nediov. Tautdypova, otnv MAELOVOTNTA TWV
onuelwv evdladépovtog edbappootnke n otepeodwvikn TeXVIKR {glyoug (spaced pair A-B) pe ta pikpodpwva
Clippy EM272 (omni) og petafu toug amdotacn mepimou 30 cm. Autr n Mpoogyylon emAEXOnKe yla va
SnuLoupynoeL pLa Lo supeia otepeodpwVIKA €LKOVA 0 oxEon We Thv Ambisonics, evioyUovTag e AUTO TOV TPOTIO
v avtiAnyn Twv Ywplkwv Slootdoswv Kal tou Baboug otig nxoypadnoslg (Huber & Runstein, 2013, 139).
AOYW TOU UIKpOU HeYEBOUC TwV HikpodwVwY, TNG BAcNS KAl Tou Kataypadlkou, KATd T LETAKIVNon amod to Eva
onueio evdlad£povtog 0TO EMOUEVO, N CUYKEKPLUEVN TEXVLKN afloTolOnke ekmalSeUTIKA yla TV e€olkeiwan
Twv GoLITNTWV/TPLWY OTNV EMAUENUEVN OKPOAGCN HECW OKOUGCTIKWY KAl 0T CWOTH XPron Tou Kataypadikou.

Ounxoypadnoels tou Ambeo kataypadnkav otov Ynolakd dopnto eyypadéa tng Sound Devices MixPre-6 kal
NG otepeodwVLKAG TEXVIKNG A-B oto ZOOM F3. OAa Tt nYNTKA opXeEla ATav Tumou *wav pe ouxvotnta
SeypatoAnyiag 96 kHz kat avaluon 24 bit yia to MixPre-6 kat 32 bit yia to ZOOM F3, yla tnv eniteuén
KaAUTepng mowdtntag fxou. OL nxoypadnoslg mou mpogpyxovtav and to Ambeo amokwdikomoltiOnkav oto
Reaper Digital Audio Workstation amno A dopud oe B dopua Classic FuMa pe xprion tou akyoplBuouv Ambeo A-B
Converter Plugin mou cuvobeleL To UkpOdwvo, Lall pe To anapaitnto ¢idtpo yla BeAtiwaon TNg GUXVOTLKAG
anoKpLonG Tou pikpodwvou. Emetta, oL nxoypadroelg anokwsdikomolonkayv o otépeo Gopuad e T XpHon Tou
JS ATK FOA Decode Stereo yla TIg avAYKEG AUTNG TNG £peuvag. H emefepyacia mou unéotnoav oL nxoypadnoeLg
Atav Ama Kabwg BAcLKr TPOTEPALOTNTA ATAV N ANOS00N TNG PEAALCTIKOTNTOG TOU NXOToTiou. MNa auto To Adyo

29B\. Eyxeipibio yprionc Ambeo VR Mic.
30BBG Windshield kat BBG Windjammer tng etatpiag Rycote.

102



7' Conference on Acoustic Ecology “Soundscapes, Biophony and Climate Change Crisis”
Athens, Ancient Epidaurus, 7-10 November 2024

edpapudoTNKE LoooTABULoN YLl peiwon Twv xapnAwv cuxvotitwv (High Pass Filter: 40 Hz, 24 dB/oct) 816tL, 6mtwg
TMPOEKUPE ATO TIC AKPOAOELS, TO Pdopa KATw amo ta 40 Hz Sev mepleixe xpriowo Kot aflomoL oo NXNTIKO
UALKO.

Ewkova 3. Aadikaoia nxnTKAG Kataypadng Kol CURMANPWONG TPWTOKOAOU

2.3. BLOTIOWKIAGTNTA KOl XOLPOALKTNPLOTIKA TOU TOTiou

Mo tn Snuloupyla HULaG OALOTIKNG TPOCEYYLONG ToU Tomiou mou tiBetal mpog peAétn KpiBnke amapaitntn n
anmotUMWOon TNG BLOMOKIAGTNTAG, MECW TNG AVAYVWPLONG TWV EL0WV Ttavidag Kot YAwpidag mou amavtwvtal 6
kaBe onuelo. H kataypadr tng opviBomnavidag eKTOC amod TNV OTMTLKI MAPATAPNON EMTEUXONKE KAl LECW TNG
aVOYVWPLONG TWV NXNTIKWV Toug KaAeopdtwy amno tnv ebappoyn Merlin ID. Inpewdnkav eniong, dedopéva
OMWG YEWYPADLKA XOPAKTNPLOTIKA, N XPOVLKN OTLYUN TNG KaTaypadrg, oL KapLkéG oUVONKEG TToU ETMLKpatoloay,
Ta €idn TwvV olKoouoTNUATWY TIou Bpickovtav ota onueio nxoAnyiag kat ot avOpwroyeveic mopeUPACELS, OTIWG
povomadria, Ktiplo 1 GAAeg Sopég. EmumAdov, kataypddnkav ta YEWAOYLKA ¢GolvOUEVA TTOU CUVAVTWVTAL,
el61kOTEPO OTNV TtapaAia tou Mépaka mou to apyl\wdeg avayAudo dnuoupyel yewhoylkoug oxNUATIOUOUC
omnaviou ¢puaotkol KAAloug.

JuvoAlka avayvwplotnkav 13 eidn aomovéulwyv, petafl twv omolwv n Hecoyelakn capavtanodapoloa
(scolopendra-cingulate) kat To callykdpl Twv appobwvwy (theba-pisana). Evtomniotnkav eniong 6 €idn dutwy,
OMwWG 0 KOowog Batog (rubus-fruticosus), o aopodelog (asphodelus-ramosus), To KpwakL TG Bdalaocoag
(pancratium-maritimum) Kot n evtunwolakr opxdéa tou eidoug ophrys-tenthredinifera. ¥tnv katnyopia twv
ntnvwyv Kataypadnkav 4 €idn, ocuunepllappavopévou tou kotouda (turdus-merula) kot tou afloyanntou
"dAwpouv" (chloris-chloris). EmumpdcoBeta, kataypddnkav 4 £ibn epretwv kot audiBiwv, 6mMwg o mpAcivog
dpuvog (bufotes-viridis) kal n LOvIog cavpa (podarcis-ionicus).

OMa ta mpoavadepBévta 6N tekunplwvovtal Pe Gwtoypadikd UALKO Kal cuvdudlovtal e TNV NXNTKNA
TOUTOTNTA TNG TEPLOXNG, OTIWG KOTAYPADNKE, KATA TNV XPOVIKA OTIYUR Twv nxoypadnoswyv, yeyovog mou
ouVvOEel TN PLOMOKIAGTNTA ME TNV EMOXKOTNTA. [0 OUYKEKPLUEVA, TipayUaTomnolBnkav TECOEPLG
dwroypadikég AnYelg oe kabe onueilo, kKaAUMTOvVIag OAEG TG KOTEUOUVOELG HE KUKALKA TIPOGEyyLon,
e€aodpalilovtag pLo oOAOKANPWHEVN OTTIKOOKOUOTIKH QIMOTUTWON TG TEPLOXNG.
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Ewova 4. Dwrtoypadikn anelkdvion Tou Gpuctkol TOTIOU KoL OPLOREVWY XOPAKTNPLOTIKWY EL6WY

2.4. Abnyfipata

KaBe onueio, ektOG amd TNV NXNTIKA Kataypadn Kot To pwtoypadlkd UALKO, CUVOSEUTNKE WG UALKO KAl UE UL
nepypadn kat éva adriynua. Me tnv eppnveia meptBarlovtog Slaxeetal eupUTEPA N EMLOTNOVIKN YVwon ylo
ta mepBarloviikd dedopéva pLag eploxng, AAAA EMLTUYXAVETAL KL N avAaSeLgn TNG ME pia Lo Aeon mpog To
gupL Kowvd mpoaogyylon. H onuaocia twv adnynudatwy sival moAudidotatn, kaOwe amoteAolV €vav amod Toug
KUPLOUC TPOTIOUC EMIKOVWVIOC yla TNV Katavonon tou ¢puctkol mepBAAAOVTOG. Ao TV opdda Twv EPEUVNTWY
Snuoupyndnkav 10 adnynuata, ta onoia cuvéBadav otnv neplypadr] tou Kabe onueiov pe mAnpodopisg yla
TO OLKOGUOTAUATA, TO (6N TTOU amavtwvtal, aAd KoL TO NXOTOTo ToU Ta XopaKTnpileL.

2Ta onpela mou emAéXOnkav kataypadnkav nXoL Katd Tnv mepiodo Tng dvolEng kat eldikotepa Tov Mdto. H
Teployn tou Mépaka aAd kat Tou KaAapakiou amoteAoUV MEPACUA LETAVOOTEUTIKWY TIOUALWY, YEYOVOG TIOU
€eVOUVOLWVEL TO eyXelpnua kataypadng tng Blomotkihotntag otnv MM kat tpoodidel pia ev Suvauet Suvatdtnta
oxedlacpol g kataypadrg TG NXOMOLKIAOTNTAG KOl OTN CUVEXELA TtapakoAoUBnong MANBUCUWY ELSWV.

MNapatiBetal evEelkTKA Eva adrynua, pOKeLTaL yLa to onpeio 4 tng neploxng tou Kahapakiou:

«ETTLOTPEPOVTAC OTO APYLKO SPOUAKL N TIEPLEPYELA EVTELVOTAV OAO KAl MEPLOGOTEPO, kKadwe kade Brua, kade
elkova kat kade nyoc ekpuBe uta Eexwplotn payeia mou kadsioat va avakaAveig. MAnowalovrag 0Ao kat o
kovtd otn daAaooa To Tomio eVAAAACOETAL AMOTOUA AVTIKATONMTPI{OVTOG UL VEX TTPAYUATIKOTNTA. Tot mEUKAL
apxifouv va apatwvouv kat To ALK olkooUuoThua tapadidel TNV okUTAAN oTo auuoSiviko. AKOUA Kot av ol
POSIEC TWV aUTOKWVATWY Elyav xapaytel Badia otnv auuo, Uaptupwvtas tnv avdpwnivn napouaoia, ta
BAfupuata kAEBouv Ta (yvn EVTOUWV Kol EPTETWV. EVw, TA KPWVAKLA TNG FAAQOTOAC LUE TOUG PIAOEEVOULEVOUG
TOUG, TA COALyKapakLa, KepSilouv Oyt Lovo tnv npoooyn, aAdd kot BpaBeio pwtoypapiag. MpokeLTal yio Evav
KOOLO eVTEAWC SLAQOPETIKO, TTOU N aupa Tou aAuupou agpa tn¢ Balacooag os aykaAialst uali us tnv
UUpwSLa Tou ayplou Suuaplov».

3. Zuunepaoparta - ulftnon

H eupUtepn mepLoxn Tou kKOAToU Tou Aayava otn ZakuvBo anoteAel MM kol BAcel Tou Beouikol UpLOTAUEVOU
BeoLkoU TAALOLOU OKOTIOG TNG AetToupylag TnG elval N mpootacia eL6WV KAl OLKOGUCTNLATWY TOOO OTN XEpoaia
000 Kol otn Baddoola eploxn Tng. H ZakuvBog anotelel SLteBvwg yvwoTto TOUPLOTLKO TIPOOPLOUO Kot KABE xpovo
d\otevel meploodtepoug amd 1.500.000 toupioteg. H mpokAnon tng cuvumapéng avbpwrmou kat ¢puong ival
SlopkNg Kat n Buwotun avamtuén amotelel Tn povn Avon wote va emniteuxBei n mpootaocia katl Statipnon Tng
dUGLKAC Kal TIOALTLOTLIKAG KANPOVOULAG OTNV TIEPLOXH.

To KaAapadkt, davnke va €xeL Ldlaitepn nxomowkIAoTNTa. H kataypadr £6€L€e OTL uTAp)OLV TIOLKIAOL fXOL, TOCO
umnoBaBpou kat mpooknviou 600 kat avBpwrvol, BloAoyikol, yewduoikol kat pnxavikol. To Kahapdkt anoteAet
TOUPLOTIKO TIPOOPLOUO LE APKETEG UTIOSOUEC KTLPLWV KOl ETILXELPCEWV OTLC OUOPEG TWV NXOANY LWV TIEPLOYEC.
Eniong, otnv neployn umdpxel 0861ko SIKTUO TIOU EMNPEACE NXNTLKA KATIOLEG ATIO TLG NXOYPAdNOELC.
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MapaAAnAa, o nxomepinatog oto MEpako OMOTUTTWVEL NXNTLKA TNV TTOAUTIAOKOTNTA TWV OLKOCUOTNUATWY TIOU
ouvuTtdpyxouv otig MM. H avBpwrivn mapoucia atoOnt aAAa Stadopormolnpévn o 6,tL adopd t Stapdpdwaon
TWV NXoTomiwv w¢ oUvolo, o oxéon pe to KalapdkL. Ito MEpaka, Ta nxotomnia eival tdlaitepa Stadopomolnuéva
peTa€l Toug Adyw NG L8Laitepng YEWAOYLKAC TAUTOTNTAC TG TTEPLOXNG.

MeviKOTEPQ, OL AXOL TWV BLOTOMWY £PXOVIAL OE QVIUTAPABEDN ME TOUG HNXOUG TIOU TIOPAYOVIAL amd TNV
avBpwrivn 6pacTtnpLOTNTA KOl £V SUVAUEL EMNPEATOUV HECW TNG OXANCNG TTOU TTPOKAAOUV TN BlomotkAdTnTa
KoL oplopéva €idn, onweg tn Baldoola xehwva Caretta caretta. H kataypadn twv nxotoniwv o MM unopsel va
amnoteAécel epyalsio mapakoAoUBNONG eW6WV KOl OLWKOCUOTNUATWY Kol TapdAAnAa péow Opdoewv
svalobntomnoinong, evnUEPWONG Kal eMmLKOVwWVIag vo. cUUBAAAEL oTn Slatpnon tng Loopporiag petafl tng
avBpwrou kal tng puonc.

ErunpooBétwe, n mpootaocia Kot dlaxeiplon twv MM anoteAel mpotepalotnta, oe £BVIKO Kal oe SleBVEG emimedo,
KOl N ULOBETNON KOUWVOTOUWY TIPAKTIKWY Kol HEBOSWV yla TNV amoteAecpatikotepn Aettoupyia Twv Movadwy
Awaxeiplong- OOYMNEKA Suvatal va evOUVOUWOEL Ta SLOXELPLOTIKA epyaleia. H kataypadn Twv NXoTomiwy oTLg
MM, o€ GUYKEKPLUEVEG BECELG KAL LE CUOTNLATLKEG XPOVLKEG ETPNOELG EKTLLATAL OTL B TpoodEpel TAnpodopieg
yla Tn BlomokiAoTnTa Kot TaL 16N, yLa TLg OXANOELG KAt TIG avOpwrtoyevelg mapePACELS, YLa TNV LOOPPOTILO TWV
OLKOCUOTNUATWY KOOWE Kot ylor evoexOpueveg meptBarovTikeC alayEC Kal MapaUETPOUG TIOU Umopel va
ETNPEACOUV.

MapaMnia, n dnuoupyia UALKOU evnuépwaong, eualoBntomoinong Kat ekmaibeuong pe PBacn tv NXNTKA
tavtotnta Twv MM npoodidet pia véa Suvapkr otnv poBoAn tg mMePPBAANOVTLKAC TAUTOTNTOC OLKOAOYLKA
ONUOVTLKWY TIEPLOXWV.
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Abstract

Protected Areas (PA) are national parks and wildlife refuges where legislative framework is setting rules for
protection and management. The coexistence of humans and nature is a critical goal for sustainable
development. PA are field, for scientific study and instruction on the ecological processes and conservation.
Acoustic Ecology (AE) is an interaction of sounds in the environment and develops the acoustic perception, so
human can cultivate an understanding the acoustic environment and gain an integrated experience.

Students run this research under the frame of the lesson AE of the Department of Environment, lonian University
which aims to create communicative material for the PA its ecosystems and biodiversity. A map and two paths
have been created, while descriptions and narratives were compiled. The recordings of the soundscapes were
executed utilizing high-fidelity audio equipment, adhering to the principles and methodologies of AE. The research
emphasizes towards the examination of spatial variations in sound within natural ecosystems. An inventory of
biodiversity, landforms and ecosystems found at each point was conducted. Virtual touring is engaging way for
people to remotely discover places. By adopting virtual tours, we can lessen the negative effects of traditional
tourism while opening up global chances for cross-cultural contact.

Keywords

Soundwalks, Soundscapes, Protected Areas, Acoustic Ecology, National Marine Park of Zakynthos
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Abstract

This research investigates the influence of human activity on the acoustic environment of Naxos’ Island, Greece,
through an extensive set of recordings captured at 84 locations across the island, using First order Ambisonics.
The recorded data is complemented by sound pressure level measurements and in situ sound source identification
through active listening. The analysis includes sound source classification, comparison of the captured locations
by region and a preliminary loudness analysis. Findings highlight the fact that although human activity may have
an impact on the soundscape of Naxos, nature sounds still dominate the soundscape of the island. Sound
recordings of all locations, accompanied by complementary information, are presented through an interactive
Max/MSP application that allows users to spatially experience the unique spatial features of each site and to
compare the auditory content of the recorded soundscapes by simply selecting locations on a map.

Keywords

acoustic ecology, soundscape research, spatial recording, ambisonics recordings, sound-source classification

1. Introduction

The concept of soundscape, introduced by R. Murray Schafer in the early 1970s, marked a shift in acoustic
ecology by highlighting the relationship between sound and environmental processes (Schafer, 1969). This field
emphasizes the perception and interpretation of sonic environments, highlighting their critical importance to
individuals and societies alike (Truax, 1978). The International Organization for Standardization (ISO) defines
soundscapes as “the acoustic environment as experienced, perceived, or understood by a person or people, in
context” (International Organization for Standardization, 2014). As a reflection of ecosystem processes and
human activities, soundscapes provide insight into the coupled dynamics of nature and society across varied
scales (Pijanowski et al., 2011a, 2011b). Globally, rapid environmental transformations driven by natural and
economic forces reshape ecosystems, wildlife, and human activities, frequently altering established
soundscapes. As soundscapes embody the intricate relationships between natural and human-made sounds,
they offer a valuable framework for studying the acoustic impact of human activities within specific environments
(Burivalova et al., 2018; Proulx et al., 2019; Ulloa et al., 2021).

Naxos is the largest island in Cyclades with an area of 430 km?, a 148 km coastline and a population of roughly
22,500 people, a number that increases notably during the tourist season. Its diverse geomorphology, climate
and cultural activities contribute to a unique and complex soundscape. The expansion of tourism prompts the
use of Acoustic Ecology as a method to assess how such development influences the auditory environment of
the island. Acoustic Ecology provides tools for analyzing ecological and human-driven processes that shape
soundscapes, facilitating a deeper understanding of the acoustic effects of tourism (Dedousis et al., 2021;
Matsinos et al., 2017; Matsinos & Tsaligopoulos, 2018; Vogiatzis & Rémy, 2018). Moreover, examining how
human activities alter soundscapes can help reconstruct traditional soundscapes, underscoring the importance
of preserving acoustic heritage as part of environmental and cultural sustainability efforts (Bartalucci & Luzzi,
2020; Jordan, 2016; Sun, 2023; Yelmi, 2016). Through rigorous soundscape analysis, researchers can document
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the acoustic imprints left by tourism, essential for developing strategies to miti‘'gate negative impacts and
safeguard the distinct sonic identities of locations like Naxos. Soundscape perception also plays a substantial role
in shaping tourists’ experiences (Jiang, 2022; Lu et al., 2022; Qju et al., 2018).

Historically, audio technologies have focused on capturing and reproducing the temporal aspects of
soundscapes. However, recent advancements emphasize the importance of spatial attributes for realistic and
immersive playback experiences (Hong et al., 2017; Sun, 2023). Innovations in spatial audio technology, such as
binaural (Sochaczewska et al., 2017) and Ambisonics recordings (Dedousis et al., 2021; Matecki et al., 2016),
present promising opportunities in Acoustic Ecology, enabling a more comprehensive capture of soundscapes
and supporting the interdisciplinary aims of the field.

This study explores the soundscape of Naxos by identifying and categorizing sound events from field recordings,
investigating correlations between auditory content and human activities, especially tourism. Furthermore, it
introduces an interactive tool that utilizes spatial audio technology to provide users with an immersive auditory
experience of the island’s soundscapes.

2. Methodology
2.1. Data Collection

To comprehensively capture the diversity of soundscapes on the Naxos Island, 84 distinct recording sites were
selected. These sites represented a range of environments, including villages of varying sizes, beaches, tourist
hotspots, archaeological areas and zones of infrastructure development. These sites were grouped into six
geographical clusters based on location, accessibility, and levels of tourist activity. This classification was
developed through consultation with local residents, in order to better understand how tourism influences
soundscape authenticity in relation to estimated visitor levels.

These six geographical regions were: Naxos Chora (west), Central Naxos, Southwest, Southeast, Northwest, and
Northeast. Naxos Chora (the main town) is the island's most densely populated area, similar to other Choras in
the Cyclades. During the summer, tourists predominantly stay in Chora and the southwestern region, attracted
by accessible the beaches and the ample tourist accommodations. Conversely, Central and Northeast Naxos host
a mix of small villages frequented by tourists, while Southeast and Northwest Naxos experience significantly less
tourist activity.

The clusters are categorized by touristic intensity, as shown in Figure 1. High-tourism areas include Naxos Chora
(locations 1-6, marked in red) and Southwest Naxos (locations 72-84, marked in orange). Medium-tourism areas
comprise Central Naxos (locations 7-20, marked in yellow) and Northeast Naxos (locations 55-71, marked in
purple). Low-tourism areas include Southeast Naxos (locations 34-54, marked in green) and Northwest Naxos
(locations 21-33, marked in blue).

Recording sessions were carried out from July 7 to August 21, 2023, within the timeframe of 12:00 PM to 6:30
PM, with individual recordings lasting from 5 to 20 minutes. One of the authors was present during each session
to observe and document sound sources in real-time—a standard practice in Soundscape analysis. To confirm
the accuracy of these observations, recordings were later reviewed in binaural format, allowing for precise
identification of each sound source. Following verification, sounds were categorized systematically and arranged
into a hierarchical structure comprising four primary groups: Human, Nature, Mechanical and Music, based on
the taxonomy proposed by Salamon et al (2014).

2.2. Recordings

Soundscape recordings on Naxos were conducted using the First Order Ambisonics (FOA) technique, chosen for
its flexibility in delivering immersive audio playback compatible with multiple formats, including binaural, 5.1
surround and custom multi-speaker setups. A Zoom H3-VR field recorder, alongside its integrated Zoom
Ambisonics Player software, was employed to capture these recordings. To ensure optimal audio fidelity,
recordings were made at the highest available settings: a sample frequency of 96 kHz and a bit depth of 24-bit.
Given the frequent windy conditions on the island, a Zoom WSU-1 hairy windscreen was used to effectively
reduce wind interference.
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Sound Pressure Level (SPL) measurements were taken with the INGCO HETSLO1 digital sound level meter, which
documented maximum and minimum sound levels (dB A-weighted) for each recording session. Due to the high
temperatures experienced on the island during the time of the measurements, a custom sun-proof cover
resembling a large hat was designed and positioned slightly above the recording equipment to shield the gear
from heat without compromising sound quality.

Figure 1. Map of the Naxos Island showcasing recording locations, indexed and color-coded by group

Gain settings on the recorder were adjusted to suit the ambient sound levels at each site. Quality control was
maintained through real-time monitoring via in-ear headphones, allowing for prompt responses to unexpected
disturbances by means of pausing and resuming the recording. Live monitoring of the recorded content enabled
precise documentation of the individual sound sources within each soundscape. Additionally, each session was
documented with a photograph of the surroundings at the recording location and exact GPS coordinates
recorded via a geo-tracking device.

2.3. Interactive Application

An interactive application prototype was developed in Max/MSP, enabling users to navigate a map of Naxos and
select from the 84 recorded locations to experience the island’s soundscapes. To convey the spatial depth of
each sound environment, the Ambisonics B-format recordings (AmbiX) were converted to binaural format using
the dearVR AMBI MICRO VST plugin. Currently, the application supports static listening, but it is designed to be
expandable to accommodate dynamic head tracking, allowing the sound rendering to adapt to changes in the
listener’s orientation for a more immersive experience.

The application can also be adapted to include personalized Head-Related Transfer Functions (HRTFs) in SOFA
file format. This enhancement would further refine the auditory realism by tailoring the sound experience to
each user’s spatial hearing profile. Figure 2 shows a snapshot of the application's interface. When a location is
selected, users see an image of the corresponding landscape (top left), a real-time sound level meter showing
fluctuations in sound pressure (highlighted in green in the center) and a spectrogram display (bottom left).
Additional information, including the site’s name, date and time of the recording, and the maximum, minimum
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and average sound levels (dBA), appears in a yellow information box at the bottom center of the screen, while a
map of Naxos is displayed on the right.

Users can interact with the soundscape through playback controls such as play, pause, resume, stop and restart,
and can adjust audio levels via a gain slider. Seamless navigation between different recording sites is facilitated
by simply selecting new points on the map, allowing for an engaging exploration of Naxos's diverse auditory
environments.

Figure 2. Overview of the application Ul, featuring a landscape photo, live sound level meter indications,
spectrogram analysis, detailed information box, the map of Naxos, and interactive navigation controls

3. Naxos soundscape overview and analysis

Overall analysis of the collected data revealed that while the Human Voice is the most frequently identified sound
source, Nature sounds, including Wind, Sea and Cicadas, constitute the largest segment overall, representing
54.64% of the island’s soundscape. The Mechanical category, which contains the most varied sources, such as
Motor Vehicles and Restaurant ambience, accounts for only 22.68% of the soundscape. Music is minimally
present, comprising just 2.27% of the recorded sounds, while Human sounds account for 20.41% of the collected
content. Altogether, human-related sounds (Mechanical, Human and Music) make up 45.36% of the total
soundscape, which is slightly less than the 54.64% attributed to natural sounds.

3.1. Soundscape and Human Activity

Figure 3 depicts a comparative analysis of sound source distributions across the island. In Naxos Chora, the
Mechanical category is dominant, making up 46.34% of the soundscape, primarily due to Motor Vehicle sounds,
which alone account for 31.58% of the auditory content. Human sounds, such as Footsteps and Voices, contribute
29.27% to the soundscape, while Nature sounds 17.07%. Music appears infrequently in the recorded data
(7.32%), with its limited impact likely due to low playback levels in restaurants and bars, especially in the
afternoons when activity tends to shift towards the beaches, often resulting in reduced or no music playback. As
the capital and most densely populated area, Naxos Chora accommodates around 45% of the island's residents
(Hellenic Statistical Authority, 2023). Smaller villages, such as Filoti in Central Naxos, represent about 8% of the
population. Consequently, the sounds in Chora related to Music, Human and Mechanical activities reflect the
presence of both locals and tourists, though distinguishing each group’s impact on the soundscape remains
challenging.

In the Southwest, where popular beaches are concentrated, the composition of the soundscape shifts
significantly. Mechanical sounds constitute 30.19% of the soundscape, again dominated by Motor Vehicles.
Human sounds account for 27.36%, indicating a notable influence from tourism. While Music remains a minor
component at 3.77%, Nature sounds dominate with 38.68%, represented by elements such as Sea, Rustling
Leaves, Wind and Wild Birds. This region hosts approximately 20% of the island's residents [25], but features
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numerous tourist accommodations, restaurants, and beach bars. Thus, 61.32% of the auditory environment is
tied to human activity, primarily associated with tourism. Specific sounds, like Beachware and Restaurant
ambience, emphasize the impact of tourist activities on the soundscape of the southwest part of the island.

Figure 3. Comparative Analysis of sound sources per category and region in Naxos

111



7' Conference on Acoustic Ecology “Soundscapes, Biophony and Climate Change Crisis”
Athens, Ancient Epidaurus, 7-10 November 2024

Figure 4. Naxos sound sources classification tree

In the Southeast, Nature sounds prevail, comprising 63.24% of the soundscape. Characteristic sound-sources
include but are not limited to Cicadas, Bees/Flies and Farm Animals. Human sounds account for 26.47% of the
sound-sources, which include Voices, Footsteps and Baby Cry, while Mechanical sounds, mainly Motor Vehicles,
account for just 10.29% of the recorded data. The low presence of Mechanical sounds and the absence of Music
suggest that this region retains a more pristine character, relatively unaffected by tourism.

The Northwest region, despite its larger population, shows no Music sources and a minimal presence of
Mechanical sounds (14.55%), mainly from Motor Vehicles. Human sounds, mostly Voices, make up 10.91% of the
sonic content, while Nature sounds are dominant at 74.55%, featuring Cicadas, Bees/Flies, Dogs, Farm Animals,
Running Water, and Sea Birds. Both the Southeast and Northwest regions reflect the least tourist influence, as
evidenced by the predominance of Nature sounds in these areas.

Central and Northeast Naxos’s soundscape, in an area with moderate tourist activity, is more akin to those of the
less touristic areas than to those of the highly touristic ones. In Central Naxos, the soundscape consists of 62.83%
Nature sounds, 14.16% Human sounds, 21.24% Mechanical sounds, and 1.77% Music. Similarly, Northeast Naxos
shows 60.78% Nature sounds, 17.65% Human sounds, 19.61% Mechanical sounds, and 1.96% Music. Across
Naxos, with the exception of Chora where Nature sounds account for less than one-fifth of the soundscape,
Nature sounds range from 38.68% to 74.55%, with a median of 60.78%, suggesting that while tourism affects the
island’s soundscape, Nature sounds remain a key auditory content, preserving the island’s natural acoustic
character.

Figure 4 presents a taxonomy of sound sources across Naxos, organized by category according to the
classification method outlined in [24]. High-level semantic categories, such as Mechanical Sounds, are
represented by rounded rectangles, encapsulating broad sound classifications. The final nodes of the taxonomy,
displayed as rectangles with sharp edges, correspond to specific, concrete sound sources (e.g., Footsteps),
providing a detailed breakdown of the diverse auditory elements identified on the island.

3.2. Preliminary Loudness Analysis

Figure 5 shows the average loudness levels (dBA) at each of the measured location around Naxos. As can be seen,
the loudest areas of the island are concentrated in the Southwest, particularly around Mikri Vigla and in Filoti in
Central Naxos. Both locations, along with parts of Chora, have high tourist activity and noise levels. Filoti’s higher
population density also plays a notable role in its overall loudness. Similarly, in the Northwest, a region with
comparatively low tourist activity, certain areas also display elevated sound levels. Along the main roads
connecting villages—such as Agias-Abram Road (71.7 dBA) and Apollona-Agias road (71.6 dBA)—noise levels are
notably higher, as is the area around the Eggares Reservoir, a popular tourist spot.

The noise heat map, thus, illustrates the distribution of sound sources across Naxos, helping to identify specific
regions with heightened noise levels. In Chora, several areas appear in orange, indicating moderately high sound
levels, while the majority of the Southwest shows a lower noise profile, despite sharing similar sound sources
with Chora. This difference likely stems from the particular recording locations selected; additional data
collection could provide a clearer understanding of the factors behind these variations.

However, sound level data alone do not capture the full spectrum of a location’s noise profile, as it lacks
specificity regarding sound source categories. For example, the presence of both motor vehicles and cicadas can
raise sound levels significantly, but each creates distinctly different auditory environments. Thus, a qualitative
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analysis that considers the nature of sound sources is essential to gain a comprehensive understanding of the
auditory dynamics across Naxos.

Figure 5. Loudness Heatmap of Naxos illustrating the varying loudness levels across the island. Color gradations
from green to red indicate the range of sound intensities from 30 dBA to 80 dBA

4, Conclusions and Future Work

This study presented a preliminary analysis of sound recordings from 84 locations across Naxos, examining
environmental, wildlife and human-related sounds, focusing on the impact of tourism on the soundscape of the
island. Results show that in Chora, 82.93% of the sounds originate from human activities (Human, Mechanical,
and Music categories), while only 17.07% are Nature oriented. As nearly half of the island’s residents live in
Chora, these sounds largely reflect general human activity rather than being solely tourist-related. Future studies
will include measurements during low-tourism periods, in to better understand the effect of tourism on the
soundscape of the island.

In the Southwest of Naxos, a key tourist area with fewer residents, Nature sounds comprise 38.68% of the
soundscape, and noise levels are moderate, suggesting that natural sounds remain prominent even amid human
activities. Human-related sounds (including Music, Human, and Mechanical) make up 61.32% of the soundscape,
including sources such as Beachware, Motor Vehicles and Restaurant ambience. These findings suggest that
while tourism influences the island’s soundscape, natural sounds still feature strongly. Additional recordings
outside of the peak tourist season will help detect shifts in composition of sound and volume.

Hence, future work will expand data collection across seasons and locations, incorporating environmental factors
such as time of day, wind speed, and temperature to better understand their influence on the soundscape. This
will create a comprehensive database for long-term monitoring of the Naxos’ soundscape, examining the
interactions between dynamic environmental factors and the acoustic impact of tourism.

The interactive tool developed for this study will also support subjective analysis of the auditory content. Building
on this tool, we envision an immersive virtual “sound-travel” experience of Naxos that leverages spatial sound
technology. Consistent with prior research (Dedousis & Andreopoulou, 2023), we aim to refine this tool by
evaluating its ecological validity in controlled settings. Planned upgrades include dynamic binaural rendering
responsive to head movements and integration of personalized HRTFs for a more customized auditory
experience. Visual enhancements, such as panoramic photos and immersive 360-degree videos, will be
introduced to offer a more realistic and engaging multisensory experience. This experimental setup will provide
valuable insights into the users’ perceptions and expectations for experiencing the spatial characteristics of a
soundscape remotely.

|n
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Abstract

This study explores the acoustic heritage of the Mani Peninsula, a region renowned for its rugged landscapes and
unique cultural identity shaped by isolation and tradition. Drawing from ethnographic fieldwork, physiological
data and participant narratives, we examine how natural sounds—particularly water and wind—act as cultural
anchors, influencing residents' perceptions of memory, place and identity. Through participant-led sound
recordings and workshops, the research captures the immediate, sensory connections that Mani residents hold
with their environment, focusing on the physiological responses and emotions these sounds elicit. The findings
suggest that the local soundscape is more than an auditory background; it is a living archive of cultural memory,
with sounds like sheep bells, waves, and church bells invoking nostalgia, connection and environmental
awareness across generations. These sensory experiences were underscored by increased alpha and theta
brainwave activity, reflecting states of relaxation and introspection, while heightened beta waves during
moments of focus suggested that familiar sounds play a role in memory encoding.

Our interdisciplinary approach bridges ethnographic and physiological data, offering new insights into how sound
can be documented and preserved as a form of cultural heritage. By emphasising community participation and
sensory engagement, this study contributes to sensory anthropology and acoustic heritage research, providing a
model that can be applied to other Mediterranean and rural regions facing challenges from urbanisation and
economic shifts. The study highlights the importance of listening as an ethnographic tool, suggesting that sound,
as a sensory experience, is integral to understanding and preserving the intangible bonds between people, place,
and cultural memory. Future research could expand on this work by exploring multisensory ethnographic methods
and the use of physiological data to deepen our understanding of soundscapes as vehicles for community identity
and resilience.

Keywords

Acoustic heritage, cultural memory, Mani Peninsula, ethnographic fieldwork, physiological data, natural
soundscapes, place and identity, memory encoding, sensory anthropology, community participation

1. The Mani Peninsula

The Mani Peninsula, a remote and rugged region in the Greek Peloponnese, is known not only for its harsh,
beautiful landscapes but also for a unique cultural legacy shaped by centuries of semi-isolation. Studies, such as
The Laconia Survey by Cavanagh and Mee (1996, p.7), reveal how the Mani’s environmental and human
geography, deeply intertwined with agricultural activities and ancient settlement patterns, contribute to the
region’s distinctive soundscape. The sounds of olive pressing, sheep herding and seasonal harvesting once filled
the landscape, accompanied by the natural acoustics of flowing rivers and the whistle of winds through the olive
groves. These historical and environmental rhythms persist as acoustic signatures of the region, with sounds
from nature and human activities blending to create an enduring sonic layer that shapes local identity and
memory.

Authors like Patrick Leigh Fermor, in Mani: Travels in the Southern Peloponnese (1958, p. 134), capture the
powerful influence of Mani’s natural elements, emphasising the auditory experience of wind through valleys,
waves crashing on rocky coastlines and the echo of church bells in isolated villages. These sounds function not
only as sensory markers of place but also as carriers of cultural memory, symbolising the resilience and spiritual
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life of the Maniots, who have withstood environmental hardships and economic shifts over time. Building on
Fermor’s observations, this study seeks to document and interpret the soundscape as an evolving cultural
archive—an acoustic heritage that speaks to the deep connection between residents and their land.

1.1. Research Purpose and Objectives

This research aims to capture the acoustic heritage of the Mani Peninsula, focusing on how natural sounds—
particularly water and wind—intersect with residents 'perceptions of place, memory and identity. Utilising
accessible technology and physiological sensors, this interdisciplinary study seeks to document and analyse the
soundscapes of the Mani through the narratives of its residents, combining ethnographic fieldwork with
physiological data to explore the immediate, embodied experiences elicited by these sounds. Themes of
generational disconnection, driven by urban migration and a sense of environmental degradation underlie this
investigation, reflecting broader concerns for the survival of rural cultural landscapes across the Mediterranean.

1.1.1. Research Questions

This study is guided by several research questions that address the layers of meaning embedded in Mani’s

soundscape:

- How do sounds from natural sources, such as water and wind, shape cultural memory and perceptions of place
in Mani?

- What role do residents assign to specific environmental sounds and how do these auditory elements foster
connection or continuity with the past?

- How do physiological responses (such as brain rhythms) to natural sounds relate to residents' feelings of place
attachment, tranquillity or nostalgia?

Through these questions, this research aims to uncover the relationships between sound, memory and identity,
with an emphasis on how residents perceive and respond to Mani’s soundscape in both emotional and
physiological terms.

1.1.2. Significance and Contributions

The integration of ethnographic and physiological data in this study represents an innovative approach to
documenting acoustic heritage. Building on Cox, Wright, and Irving’s Beyond Text? Critical Practices and Sensory
Anthropology (2009), this project seeks to move beyond traditional textual documentation by employing sound
recordings and physiological data to capture sensory and embodied ways of knowing. By emphasising
participant-led recordings and physiological responses, the study provides an immediate, intimate insight into
how sound reflects and influences identity, memory and environmental perceptions.

In a broader sense, this study contributes to Mediterranean and acoustic heritage research by proposing
methods for understanding and preserving the intangible, sensory aspects of rural landscapes under threat from
urbanisation and economic change. The findings offer a framework for similar investigations into the impact of
sound on cultural memory, ultimately enriching our understanding of the relationship between place, sound,
and community in an increasingly urbanised world.

1.2. Sound, Memory and Place

The interplay between sound and memory has garnered attention in sensory anthropology, where scholars
explore how sound functions as a powerful mnemonic device that anchors individuals within their environments.
In Beyond Text? Critical Practices and Sensory Anthropology, Cox, Wright and Irving (2009) advocate for a shift
from traditional, text-based ethnography toward sensory methodologies that capture the immediacy of human
experience. Sound, as Amelides (2016) and Devito (2021) emphasise, enriches ethnographic narratives by
invoking acoustic heritage—a term that captures the enduring influence of environmental sounds on cultural
memory and identity. These studies underscore that sound not only reflects but actively shapes social spaces,
creating what LaBelle (2010) calls acoustic territories, where the relational dynamics of human interactions and
environmental sounds converge to produce a distinct cultural landscape.
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The field of sonic ethnography builds on these insights, with practitioners using auditory methods to document
cultural memory in ways that text alone cannot capture. Amelides' concept of acousmatic storytelling illustrates
how layering interviews, ambient recordings and music engages listeners as co-creators, experiencing the
narrative on both emotional and sensory levels. This immersive approach, as Devito discusses, fosters sonic
empathy, connecting audiences with shared histories and experiences embedded in specific places. Together,
these works highlight the potential for sound to serve as both a repository and transmitter of cultural knowledge,
as sonic landscapes evoke embodied memories tied to place.

1.2.1. Embodied Ethnographic Methods

The physical engagement with landscapes through movement, particularly walking, is increasingly recognised as
an essential aspect of ethnographic research. Aduonum’s work (2021) on walking as fieldwork underscores how
movement allows researchers to interact directly with cultural practices, local rhythms and environmental scales.
In our study, walking was not only a method for recording sounds but also a means through which participants
and researchers could intimately connect with the Mani landscape, experiencing the area’s layered sounds within
their natural settings. Walking, as Lawhon and Pierce (2015) further emphasise, facilitates an immersive
experience where researchers can encounter serendipitous cultural expressions and connect deeply with the
spatiality of everyday life. Impey’s (2018) exploration of song walking extends this concept, showing how walking
attunes researchers to the memory and meaning embedded in landscapes, enabling a sensory engagement with
place that aligns with the rhythms and silences of local life. Impey also identifies silence as a strategic, often
resistive element within cultural narratives, underscoring its communicative significance and highlighting the
complex dynamics researchers must navigate when interpreting unspoken cultural cues.

The concept of Live Methods, as articulated by Black and Puwar (2012), situates sensory engagement as a
dynamic, real-time form of ethnographic research that opens new possibilities for exploring embodied
experiences. Their manifesto encourages a collaborative and fluid approach to ethnographic practice, advocating
for the integration of multimedia, aesthetics and real-time observation. LaBelle’s (2010) notion of acoustic
territories further contributes to this approach, suggesting that sound and its perception help to demarcate social
and cultural spaces. These acoustic territories are not only geographic but also socio-cultural, encapsulating the
lived, auditory experiences that define community spaces and shape interactions.

1.2.2. Technological and Physiological Approaches in Ethnography

In recent years, technological advancements have facilitated new approaches in ethnographic research, allowing
for the integration of physiological data to better understand sensory responses to environmental stimuli.
Rennie’s (2014) Socio-Sonic methodology advocates for an ethnographic approach that views sound as both a
cultural context and an abstract phenomenon, positioning sound recordings as a form of note-taking that
transcends textual limitations. Drever (2012) similarly emphasises the need for aural diversity within sonic arts,
recognizing that the human auditory experience is varied and deeply personal, which aligns with the
technological advancements that now permit nuanced exploration of listener diversity.

The use of EEG sensors and other biometric tools has opened up new possibilities for examining physiological
responses to sound. Studies by Duvinage et al. (2012) and Wu, Wang and Wang (2013) highlight the role of EEG
devices in capturing real-time cognitive responses, particularly in response to music and ambient soundscapes.
These technological tools facilitate a more empirical approach to understanding the embodied impact of sound,
offering a means to quantify physiological markers, such as relaxation or emotional arousal, that are otherwise
difficult to articulate. This approach supports a more holistic understanding of cultural engagement, allowing
ethnographers to document not only the perceptual but also the physiological dimensions of sound as they
manifest in individual experience.

1.3. Ethnographic Fieldwork and Interviews

The ethnographic fieldwork in Mani took place through a series of encounters woven into the daily life of the
community, with the aim of exploring not only the soundscape itself but the intricate ways in which it intersects
with local identity and memory. The fieldwork began with informal conversations in cafes, local gathering spots
and often at the participants’ homes, where people spoke freely, offering stories and impressions of Mani’s
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soundscape in the context of their everyday lives. Participants included a cross-section of residents—elderly
villagers with deep roots in the region, middle-aged returnees who had spent time away from Mani and younger
individuals who visited seasonally or had moved back in recent years. These conversations helped identify the
sounds that resonated most deeply with participants, including water running through age-old channels, bells
from hillside chapels and the ambient sounds of animals and agriculture.

Throughout these conversations, certain themes emerged that reflected cultural values associated with sound.
Notes and audio recordings were reviewed to identify recurring ideas, with a focus on how participants linked
specific sounds to memory, emotion, and place. Rather than applying a rigid framework, the interview material
was approached inductively, allowing patterns and meanings to emerge organically through repeated listening
and thematic clustering. Participants often described the sound of water as a “living pulse” of the village, linking
it to ideas of abundance and continuity that felt especially valuable in the rocky and arid landscape of Mani. Many
of the elderly residents spoke of their childhoods, when the natural sounds of wind and water were primary
markers of time and season. One participant, a man in his 70s, recalled how the gurgling of springs and the rustle
of olive trees guided his family’s work cycles, reflecting a time when life was more closely attuned to the rhythms
of the natural environment.

During the more formal interviews, which followed these initial encounters, participants opened up about the
emotive and often symbolic associations they held with specific sounds. The tolling of the church bells, for
instance, was not merely a call to prayer; many participants described it as a reminder of shared faith and
resilience, particularly significant in Mani’s history of resistance and autonomy. A local woman in her late 60s,
whose family had lived in the area for generations, spoke of the bells as a sound that “carries our spirit across
the mountains”, linking the physical geography to a broader, almost mythical, sense of collective identity. In
observing the participants during these interviews, it was clear that their reflections on sound were tied to a
deeper understanding of place, with sensory memories that evoked both nostalgia and pride in their heritage.

1.3.1. Participatory Sound Recordings

The fieldwork continued with participatory workshops, designed to immerse participants in the act of sound
recording and, in doing so, invite them to explore Mani’s auditory world with fresh attention. These workshops
were held in the village centre and included residents of varying ages, from elders recounting ancestral practices
to younger locals eager to learn more about their community’s traditions. The first part of each workshop
involved a brief introduction to sound recording techniques, after which participants were encouraged to
venture into familiar landscapes and capture sounds that held personal meaning.

During the recording sessions, many participants expressed surprise at how much could be discovered through
attentive listening. Walking through olive groves, down narrow paths lined with dry stone walls, or along the
shorelines, the residents often paused and cocked their heads to catch subtleties in the environment they hadn’t
noticed before. One young man, originally skeptical about the importance of sound, commented on the “hidden
language of the land” after he captured the layered calls of hawks mingling with the distant sounds of goat bells.
His experience, along with others, reflected an emerging sense of pride in the aural qualities of Mani, as
participants realised the extent to which these sounds formed a unique cultural lexicon.

1.3.2. Participant Groups and Memory-Based Response to Sound

To deepen the analysis of sound’s impact on memory and emotional recall, participants were divided into four
groups based on their background and connection to Mani:

- Group 1: Younger participants who had spent time in the village, though they did not live there.

- Group 2: Older participants with similar village experience, recalling their time spent in Mani.

- Group 3: Elderly participants currently living in the village, maintaining active lives within this soundscape.

- Group 4: Visitors with multiple visits to Mani, holding an external yet repeated familiarity with its sounds.

This arrangement enabled us to assess how sensory exposure to Mani’s sounds influenced memory, cognitive
states, and physiological responses, providing insights into whether these responses were linked to direct
personal experience or general familiarity with the village environment.
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1.3.3. Physiological Data Collection Using EEG, GSR, and HR

Physiological measurements were a key component of this study, gathered through the NeuroSky Mindwave
headset, a Grove GSR sensor, and a heartbeat monitor. These tools provided real-time data reflecting cognitive
states—Attention and Meditation—based on NeuroSky’s proprietary algorithms, which translate raw EEG signals
into actionable values. The NeuroSky system’s metrics are grounded in specific brainwave frequencies;
“Attention” is related to heightened activity in the beta, gamma, and alpha ranges, indicative of cognitive focus
and mental processing, while “Meditation” corresponds to theta and alpha waves, which are typically associated
with relaxation and mental calmness (Lee & Tan, 2016, pp. 51-52). These eSense metrics offer a simplified, non-
clinical representation of brain activity, making them ideal for exploratory studies in accessible, educational
environments.

Despite being a consumer-grade device, the NeuroSky Mindwave effectively captures EEG data suited for
applications involving basic brain-computer interface tasks, such as attention-focused interactions (Duvinage et
al., 2012, p. 17). Notably, beta wave activity, particularly in the 25-30 Hz range, became prominent during
moments of high attention across different groups. Participants in Group 1 showed exhibited peak Attention
levels averaging around 78.2, while Group 3 showed peaks at approximately 79.6, corresponding to deep
cognitive focus during moments of engagement with the soundscape. These values, though not as precise as
medical-grade EEG data, provided insightful approximations of mental states that, when combined with personal
reflections, revealed layered responses to Mani’s auditory heritage.

1.3.4. Workshops and Sound-Based Interactive Exploration

The workshops created an immersive environment for participants to reconnect with Mani’s soundscape,
blending auditory experience with physiological monitoring to offer a profound and multifaceted exploration of
memory, heritage and embodiment. Each session began with an introduction to the principles of sound recording
and the use of EEG, GSR and HR sensors, which enabled participants to observe and track their bodily responses
to familiar sounds. Divided into small groups, participants listened to pre-recorded soundscapes featuring the
natural and cultural sounds of Mani, such as the rhythmic bells of sheep, the resonant hum of the village square,
the steady rush of the local spring and the ever-present lull of the sea’s waves against pebbled shores.

In the workshop space, participants took turns sharing and listening to each other's recordings through
headphones. As they observed the nuances in their sound captures, discussions emerged that transformed these
recordings from mere sounds into meaningful narratives and symbols of their enduring ties to Mani’s landscape.
A quiet reverence permeated these sessions as participants came to view the sounds as extensions of their
personal histories. In one instance, an elderly woman spoke of the changing sound of the sea, recalling a decades-
old storm that altered the coastline and, consequently, the waves’ tonal quality. Reflections like these revealed
Mani’s soundscape to be not a static backdrop but an evolving entity, intricately woven into the collective
memory and daily rhythms of the village.

Physiological monitoring added another dimension to these explorations, as participants used EEG and heart rate
sensors to observe their reactions in real-time. This aspect of the workshop was met with fascination as they
noted how particular sounds impacted their Attention and Meditation levels. Familiar or soothing sounds such
as the creak of a wooden door or the calm rush of water from the spring elicited visible relaxation in both EEG
and heart rate readings, showing increased Meditation levels. In contrast, sudden, louder sounds—like a goat’s
bleat or the piercing call of a hawk—sparked sharper physiological responses. The sheep bells, in particular,
prompted a deepening of Meditation levels among elderly residents, likely due to the comforting familiarity of
the sound and its associations with pastoral life.

During post-session discussions, participants reflected on their experiences, often sharing memories or insights
that tied their reactions to the landscape's deeper layers of meaning. Many observed that certain sounds, such
as the church bells or the distant ambience of nature, farms, animals and labourers, stirred feelings they
described as a “pull” or “call” to something familiar and grounding. Younger participants, particularly those in
Group 1, noted that sounds from the village square made them feel “alert”, “familiar”, “excited” etc., hinting at
the potential for these spaces to form both echoic references and new memories in a rapidly evolving
environment. These conversations, alongside the recorded physical responses, illustrate the deeply felt nature
of Mani’s auditory heritage and highlighted how the village’s Acoustic Ecology resonates across different

generations, merging personal memories with a collective sense of place.

Iu
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1.3.5. Analysing Cognitive and Physiological Responses

The captured physiological data were interpreted alongside narrative reflections to create a composite picture
of participant engagement with Mani’s auditory landscape. Alpha and theta brainwave activity were noted during
instances of Meditation, particularly in response to more serene soundscapes such as the sea’s lapping or the
wind among the olive trees, which evoked states of calmness and reflection. By correlating physiological data
with participants’ recorded memories and emotions, we could trace how these soundscapes functioned as
triggers for both physical relaxation and emotional arousal.

Heart rate data, similarly, revealed intriguing patterns tied to personal memory. For example, the historical
square’s sounds often elicited a slight rise in heart rate among Group 2, indicating a form of arousal linked to
memory recall, while Group 4’s external familiarity with the square produced more neutral physiological
responses. Galvanic Skin Response (GSR) levels, captured using the Grove sensor, further allowed us to assess
emotional arousal in real-time, providing added nuance to our understanding of how these soundscapes
resonated on a sensory level.

Through this study, the combined approach of physiological monitoring and ethnographic observation
underscored how deeply ingrained the soundscape is in the lives and identities of Mani residents. Whether
through a rise in cognitive attention or an increase in emotional arousal, the responses provided insight into the
profound relationship between sound, memory and place, revealing the manifold ways that sensory heritage
continues to shape and enrich everyday life in Mani.

1.4. Emotional and Cognitive Impact of Natural Sounds

The analysis revealed that natural sounds, particularly water elements like the sea and local streams, elicited
potent emotional and cognitive responses. Physiologically, participants showed heightened alpha and theta
wave activity, both associated with states of relaxation and mindfulness, in response to these natural
soundscapes. Younger participants (Group 1) and elderly residents (Group 3) showed notable peaks in attention
and emotional arousal when exposed to familiar sounds, as indicated by increases in both heart rate and galvanic
skin response (GSR). For instance, Group 1 participants recorded attention levels averaging 64.3, with their
highest heart rate responses occurring during these sounds, peaking at 80 BPM. Meanwhile, the meditative and
tranquil effects of water sounds seemed particularly impactful on Group 3’s elderly participants, reinforcing the
link between sensory engagement with nature and calm, reflective mental states.

The auditory experience often triggered multisensory memory recall, where participants reported visualising
scenes from the village, suggesting that the auditory cues were closely tied to stored memories of specific places
and events. For example, the sound of the sea prompted images of peaceful days on the shore, while the church
bells recalled festive gatherings. These responses are further validated by the prevalence of theta wave activity
during meditation across groups, demonstrating a connection between these natural sounds and relaxed
cognitive states, especially among participants who shared stronger emotional ties with the village. Beta wave
activity, critical for memory encoding, further indicated that the soundscapes were not merely passive stimuli;
instead, they functioned as cognitive cues that deepened memory retention and recall, solidifying these natural
sounds as emotional anchors within participants’ minds.

1.4.1. Community Narratives and Acoustic Knowing

The narratives shared by participants underscored the soundscape of Mani as a significant component of cultural
heritage. Across all groups, participants articulated memories and emotions that tied the landscape’s sounds to
family, community and personal history. Younger participants often associated village sounds with childhood
memories and family moments in communal spaces, while older residents described a more profound
connection, recounting decades-old memories that these sounds evoked. For instance, one participant from
Group 2 described how the rhythmic chisel on stone connected him to the village’s workshops, embodying the
historical pride of hands shaping their world.

In terms of generational perspective, elderly participants, particularly from Group 3, experienced a powerful
resonance with sounds like sheep bells and church bells. These sounds held a deep nostalgic value, symbolising
pastoral life and community rituals. Participants from Group 4 (visitors) exhibited lower emotional peaks overall
but noted how specific sounds, like the ringing of church bells or the sea, connected them to experiences within
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Mani, bridging personal and cultural identities. This generational divide illustrates how urbanisation and
migration might be altering perceptions of acoustic heritage, with older residents viewing these sounds as
irreplaceable elements of their identity, while younger generations and visitors perceive them with a blend of
familiarity and novelty, shaped by intermittent or transient visits.

1.4.2. Expanding Ethnography: Soundscapes as Cultural Memory and Sensory Heritage

The participant-led sound recording process enabled a novel, immersive form of ethnographic representation
that goes beyond traditional textual limitations. Through their active involvement in capturing Mani’s
soundscapes, participants were able to reflect on their cultural identity and contribute to preserving an acoustic
archive unique to their community. This method highlighted the importance of sensory-driven narratives,
allowing participants to directly contribute to the ethnographic portrayal of their surroundings, thus enriching
the depth and authenticity of the data collected.

Merging EEG and ethnography provided additional layers of understanding, linking sensory data to memory and
identity. For instance, physiological measures such as EEG readings allowed researchers to identify correlations
between alpha and theta waves and moments of calm and reflection, particularly when participants engaged
with sounds like water or bells. This approach underscores how integrating sensory and physiological data
deepens our understanding of cultural identity, allowing us to quantify not only how sounds evoke memories
but also how they impact participants ‘'mental and emotional states in real time. By combining narrative analysis
with physiological responses, this study emphasises a multisensory, experiential perspective that enriches
ethnographic findings with nuanced insights into the interplay between sound, memory and identity.

Overall, the findings of this research highlight the role of culturally significant sounds in evoking memories and
emotional responses, positioning soundscapes as key elements in preserving Mani’s cultural heritage. The study
underscores the potential of sound to act as a bridge between individual memories and collective identity,
supporting the acoustic preservation of a community’s heritage amid societal change. This methodology,
blending ethnographic insights with sensory and physiological data, offers a comprehensive approach to
understanding the deeper meanings embedded within acoustic heritage and provides valuable implications for
future ethnographic and Acoustic Ecology studies.

1.5. Landing: Key Insights on Sound, Memory, and Identity

This study has aimed to interweave the sounds, memories and sensory perceptions of Mani’s community,
illustrating the deep connection between natural sounds—especially those of water —and cultural memory. The
sound of the sea, the soft rhythm of sheep bells, the steady chiselling of stone and the timeless toll of church
bells resonate with more than just auditory familiarity; they reflect a complex tapestry of place, identity and
shared history. Through the physiological responses recorded during soundscapes and the personal stories
shared by participants, a poignant picture emerged of how these sounds evoke powerful emotions, a sense of
connection and a deep awareness of the environment. For participants, these recordings did not merely reflect
sounds from their surroundings; they became extensions of Mani itself, giving shape to the memory and
sentiment that connect the community to its land.

In engaging participants in the practice of recording their own surroundings, we found that these participant-
made recordings carried meanings that transcended the technical aspects of sound preservation. Each recording
session became an act of shared memory-making, offering a unique opportunity for the community to engage in
reflection on their heritage and environment. For some, these recordings were meditative, for others, they
served as powerful reminders of past experiences. These sounds, enriched with memory and sentiment, became
shared tokens of community belonging, building bridges between generations and reaffirming their connections
to Mani.

1.5.1. Implications for Future Ethnographic and Sound Studies

While the contributions of this study may only add one part to the larger dialogue in ethnography, sensory studies
and acoustic heritage preservation, we hope that these insights can be of value in understanding how sound
connects people to place and past. By focusing on sound as both a method and a subject, we sought to present
an ethnographic approach centred around personal experience and a process-led exploration. The implications
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of this work may extend beyond the Mani area, offering insight for other Mediterranean or rural regions also
navigating changes brought by modernity, migration and urbanisation. These findings underscore that recording
and preserving soundscapes can serve as a powerful method to reinforce communal bonds and foster
environmental stewardship.

The study may further suggest that, in regions where heritage preservation often prioritises visual and structural
aspects, soundscapes hold a unique place as living archives of cultural memory. This approach encourages an
inclusive, human-centred view of ethnographic documentation that places the experiences, voices and stories of
communities at its heart. The sensory responses and physiological engagements observed throughout the study
also speak to the rich sensory landscapes that frame daily life and create lasting bonds between people and
place. In considering the Mani’s sounds not only as cultural artefacts but as active parts of lived experience, the
study may offer a gentle reminder of the power of sound to help preserve the intangible connections that anchor
communities to their history, even amidst change.

1.5.2. Looking Forward

There are numerous paths to explore in sound-based ethnography and multisensory research. Future studies
could expand on the approach by incorporating other sensory experiences—such as visual, tactile and even
olfactory elements—that further reveal how people experience and preserve their cultural memory.
Additionally, physiological and cognitive responses to soundscapes could be studied more closely, exploring how
responses shift across generations, communities and settings. Such studies could offer valuable insights into how
modern and traditional soundscapes interact with individual memories and identities, perhaps even across
differing social and cultural contexts.

In advocating for the use of technology alongside traditional ethnographic methods, we remain cautious to
emphasise that these tools are not the essence of the study but rather aids in preserving and interpreting acoustic
heritage. Future work could pursue an interdisciplinary approach, merging scientific and creative methods to
interpret soundscapes in ways that foster community engagement and environmental awareness. Above all, this
study celebrates listening itself—a practice that, while quiet and unassuming, helps us to understand honour and
sustain the landscapes we cherish. In the end, the act of listening, as practised here, becomes a vital means of
turning soundscape into a form of heritage, ensuring that the voices of Mani’s people continue to resonate long
after they have been heard.
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Abstract

In his book Sounding the Limits of Life: Essays in the Anthropology of Biology and Beyond, the cultural
anthropologist Stefan Helmreich shows that biologists can now, thanks to technological progress, perform the
feat of listening to other-than-human entities such as digital life forms, microbes, coral reefs, whales, seawater,
extra-terrestrials, tsunamis, seashells, and bionic cochlea. While several peoples may have been listening to the
earth long before technology came on the scene, technological and scientific progress has nonetheless allowed
us to go beyond anthropocentrism. The border between this development and ecological thinking will surely be
in the definition of the living and the notion of life — especially in the question of whether it is possible to talk
about “digital life’. In this conference, we will discuss the ‘becoming animal’ — that many thinkers of ecology are
calling for (David Abram, Becoming Animal: An Earthly Cosmology) —in music and sound art (with the examples
of lannis Xenakis, Hildegard Westerkamp, Agostino Di Scipio, David Dunn and Jana Winderen), through the shift
from the ‘becoming bird’ of traditional musicians to the ‘becoming insect’ of many sound artists and today
musicians and its relationship to the use of technology.

Keywords

Becoming insect in music

1. Becoming-insect in music
In her piece Cricket Voice (1987), Hildegard Westerkamp, writes:

‘Cricket Voice is a musical exploration of a cricket, whose song | recorded in the stillness of a Mexican
desert region called the ‘Zone of Silence’. The quiet of the desert allowed for such acoustic clarity that
this cricket’s night song — sung coincidentally very near my microphone — became the ideal ‘sound
object’ for this tape composition. Slowed down, it sounds like the’ (H. Westerkamp’s website).

Acoustic ecology has succeeded in striking a fine balance between aesthetic and ecological (environmental)
concerns. In Westerkamp's case, we are dealing with works of music that are almost traditional (thanks in
particular to her mixing and her development of form over time) and, at the same time, ecological positions (she
writes: ‘Il am interested in addressing cultural and social concerns in the musical idiom. That's why | use
environmental sound and language as my instruments. [...] | consider myself as an ecologist of sound’, H.
Westerkamp, 1985). With Cricket Voice, we could suggest a ‘becoming-insect’ of music, which is both an
environmental concern (making us listen to the insect of a desert) and an aesthetic question (the ‘musical
exploration of a cricket’ mentioned by Westerkamp).

Becoming-insect. Music has always listened to non-humans, notably thanks to its long tradition of ‘musician’
birds, from the whistles of the Kalulis that Steven Feld lets us hear in his recordings (1991) to the music of
Francois-Bernard Mache (1998) and beyond. But it would seem that becoming-insect has replaced or
complemented becoming-bird. Gilles Deleuze and Félix Guattari (1980) had already noticed this in A Thousand
Plateaus. In the modern era, where subjects become ‘molecular’, ‘the reign of birds seems to have been replaced
by the age of insects, with its much more molecular vibrations, chirring, rustling, buzzing, clicking, scratching,
and scraping’ (ibid.: 308). So, ‘a becoming-insect has replaced becoming-bird [...] The insect is closer, better able
to make audible the truth that all becomings are molecular’ (ibid.: 308). | will attempt to illustrate this becoming-
insect with a few examples.
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2. Some examples in music

| would first like to focus on Xenakis. As commentators and listeners have often noted, cicadas or crickets can
sometimes be heard in his music. This is the case in his electroacoustic masterpiece La Légende d'Eer. Music from
the polytope that Xenakis called Diatope, La Légende d'Eer is a very long piece, lasting around 45 minutes. It
unfolds like a cosmogony. The music arises from nothing, amplifies and reaches several peaks with
extraordinarily intense sound activity, then slowly disappears into nothingness. We can listen to the end of the
piece while comparing it with the composer's hand-drawn montage diagram.

Figure 1. lannis Xenakis. The Legend of Eer: assembly diagram for the seven tracks (manuscript): end

The excerpt began at 42'30, just before the end. Track 7 remained, with transformed double bassoon sounds (‘C
Fg’ on the diagram), while crickets sang on several tracks, with only one remaining until the end. The cricket
sounds are named ‘Alatt’ by Xenakis, meaning ‘Aidttovteg’ (shooting stars) — suggesting that Xenakis may not
have been thinking of crickets at the outset. | am not sure about the source of these sounds, whether they are
concrete or electronic. Xenakis composed this piece at the WDR (Westdeutscher Rundfunk) studio in Cologne in
1977. He brought with him many sounds, including concrete sounds (which he uses in other electroacoustic
pieces) and some electronic sounds synthesised at CEMAMu. Some of the sounds, which are more electronic in
nature, had to be produced on site. This is evidenced by the references to ‘James’ and ‘Miiller’, which are the
names of the two studio technicians: Volker Miiller and James Whitman, first and second technicians
respectively. They undoubtedly gave their names to the electronic transformations of the ‘Aatt’ sounds. As for
the initial state of the ‘Aatt’ sounds, they may be the same sounds as at the beginning of the piece, to which
Xenakis gave their poetic name. If they are indeed the same sounds, at the beginning of the piece he calls them
‘barre métal’ for ‘metal bars’, so they would be concrete sounds. But this remains to be verified.

Another striking example of cicadas can be found in Xenakis' orchestral piece Pithoprakta, a piece often cited as
the first time Xenakis used probability theory. It is a section that begins in bar 60 with sustained string notes and
a xylophone solo. Towards the end of the passage, before moving into glissandi, a few string instruments repeat
pizzicato notes in the high register: these are the sounds of cicadas! Figure 2 presents the score. There are many
recordings of Pithoprakta. The one produced by the Luxembourg Philharmonic Orchestra conducted by Arturo
Tamayo (2008) is probably the best, but for this extract, | suggest to listen the version released in 1965 by Chant
du Monde, with the ORTF (French radio) national orchestra conducted by Maurice Leroux, because it is played
faster.
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Figure 2. lannis Xenakis. Pithoprakta: measures 77-90: score

In terms of insects, the most striking passage in Pithoprakta is found in measures 122-171 (figure 3). In this
passage, Xenakis superimposes six groups distinguished by their playing techniques: short arcos, col legno strikes,
col legno glissandos, arcos glissandos, pizzicatos, and noises resulting from the hand striking the body of the
instrument. There are up to 46 actual parts (each string instrument plays its own score), resulting in an impressive
overall mass. In certain passages, Xenakis asks for particular groups of timbres to be brought out, indicating, as
in bars 125-127 for the short arco group: ‘In this nebula of sounds, bring out the galactic configurations of the
“arco norm. ff” bow strokes’. Nouritza Matossian found the perfect metaphor for this passage, writing: ‘It's like
a war in the insect kingdom. You hear a buzzing, a humming, a murmur, pierced by high-pitched cries [...in] an
intense movement on a tiny scale’ (Matossian, 1981: 118). If we adopt this metaphor, we can imagine the process
of highlighting a particular group as observing a specific region of this incredible microscopic life under a

microscope.
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Figure 3. lannis Xenakis. Pithoprakta: measures 122—127: score
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With these examples, one might think that Xenakis indulges in a naturalistic aesthetic, his sound masses
representing and imitating the sounds of insects. But | think this analysis misses the point. Because he works with
sound masses and noises, Xenakis immerses us in soundscapes that sound like insects. He rejects classical
naturalism: for example, commenting on the visual spectacle of his Polytope de Cluny, in which light effects are
created using hundreds of spotlights, and which has often been seen as a depiction of starry skies, he writes that
he isn't trying to ‘recreate nature [...] The starry sky is far more beautiful than my clouds of flashing lights’ (I.
Xenakis, 2002). Also, he stresses the importance of the abstract dimension rather than the aesthetics of
representation. He seems to take pleasure in becoming one with the wild, disordered and unpredictable nature
in which his music is interested. His aesthetic could thus be defined as Dionysian: his aim is immediate expression
achieved through fusion with nature. (This may explain why at the end of La Légende d'Eer we hear crickets while
Xenakis notes shooting stars, because the specific elements are not important; what matters is the process of
immersion and fusion). Taking up an old debate in the fine arts, we could say that Xenakis is actually breaking
down the idea of representation by insisting instead on presentation. Some listeners have a rather prudish
reaction to Xenakis' work, a reaction that they disguise by describing the work as simplistic because it ‘evokes’
natural phenomena rather too straightforwardly. This embarrassment comes precisely from the fact that these
phenomena are not evoked or represented, but that in a strange way, they have erupted into the music! His
works act ‘immediately’, without passing through the mediation of language, figuration or codification: they
provoke physical shocks. In a way, we could place Xenakis among the ranks of the pioneers of environmental
music (cf. K. Paparrigopoulos, 2015). And that is why Deleuze and Guattari's expression ‘becoming-insect’ suits
him so well —even more so when we consider the fact that his masses present themselves as masses of molecules
(probability theory).

The same applies to other contemporary musicians. Perhaps, for example, with Salvatore Sciarrino, when he
says: ‘By listening to reality with the ear of an insect and the ear of a giant, | try to reproduce it in music made of
wind and stone. These are listening experiences which, more than any others, could be defined as ecological
(Sciarrino in Vinay, 2005). | am also thinking of the music of my friend Agostino Di Scipio, whose work on granular
synthesis (and silence) sometimes brings out — in the cognitive science sense — virtual insects or even birds (cf.
Meric and Solomos, 2014), for instance in his piece Due di uno, for violin and electronics.

In the field of free improvisation, referring, like Di Scipio, to complex systems theories, David Borgo theorised
collective improvisation as ‘insect music’, comparing it to the ‘swarm intelligence’ that scientists are studying
today. ‘There are several ways in which we could make the connection with the swarm. Some improvised music
provokes such rapid reactions in instrumentalists and evokes such complex and dense soundscapes in listeners
that a literal analogy with a swarm of insects seems appropriate’, he writes. Or also: ‘The idea that music can be
organised in a complex way without a composer or conductor still leaves many people in doubt. [...] But the
emerging field of SI [swarm intelligence] demonstrates that complex behaviours and effective solutions can arise
without a leader, organised without an organiser, coordinated without a coordinator’ (Borgo, 2006; see also
Borgo, 2005).

3. Environmental ecology and field recording

It is of course among composers who refer to ecology that the becoming-insect is sometimes generalized, as the
following three examples show. The work of David Dunn, the American sound artist inspired by deep ecology, is
well known. His 2006 CD The Sound of Light in Trees makes us hear sounds produced within one species of conifer
tree, the common two-needle pinyon of the southwestern United States, Pinus edulis. All of these recordings
were made with a custom-built vibration transducer inserted between the outer bark and the interior phloem
where the bark beetles attack and colonise. ‘Even though these sounds are extremely low in amplitude, they are
transmitted as vibration across the interior surface of the bark structures for quite a distance’ (Dunn, 2006). Dunn
adds:

‘| first began to focus my attention on these trees and their principal invaders (Ips beetles) as the
demise of the pinyons where | live in northern New Mexico became quite evident [...] In recent years,
whether due to local drought conditions, global climate change or other factors, bark beetles have
outstripped the capacity of the trees to defend themselves and we are witnessing an extraordinary
level of infestation’ (ibid.).

I will simply mention several other musicians and sound artists who are working in this direction: the duo Sabine
Schéafer and Joachim Krebs with their TopoSonic Sheres (2004), Rodolfo Caesar's Circulos Ceifados (cf. J. Svidzinski,
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A. Bonardi, 2016), jazz clarinettist David Rothenberg, who likes to improvise in the presence of animals and who
has carried out a project with cicadas (cf. D. Rothenberg, 2016), Pedro Filho Amorim's Entomusica project

(2021)31,

The work of the Norwegian artist Jana Winderen, who focuses on audio environments and ecosystems which are
hard for humans to access, both physically and aurally, is beginning to be more widely known. The Listener (2016,
cf. Figure 4) is a sound composition created from hydrophone recordings made in the River Orne in Normandy
as part of a three-year investigation into the health of the river: ‘Freshwater biologists count underwater insects
and use this data as an indicator of the water’s health. If we can identify the sound of specific underwater insects
with their varying ability to survive forms of pollution, it is possible, through focused listening, to reach an
understanding of the health of the river’ (J. Winderen 2016).

Figure 4. Jana Winderen, The Listener. Illustration by Jana Winderen. Published by kind permission of the
author

4. Some questions

In conclusion, | would like to briefly ask a few simple questions, namely: why this insect-like evolution of music
(and sound arts)?

Deleuze and Guattari referred to the fact that evolutions had become molecular. By this metaphor, they meant
that identities should be broken down and fought against when they present themselves as large, solid,
immovable blocks — blocks that give rise to identitarianism, fundamentalism and fascism, as we know —in favour
of greater fluidity: the ‘subject’ must be replaced by (multiple) processes of subjectivation. Hence the metaphor
of the insect which, unlike the bird, appeals to a smaller and more fragmented scale, as its sounds make very
clear to us.

Moreover, birds, at least in the music of the past, are perhaps too ‘beautiful’, preventing any critical thinking
except in the form of nostalgia. They take us back to a time — more precisely: in order to be heard, they need this
time —that is mythical, prior to humans or, more simply, without anthropogenic sounds. Here we should question
the great tradition of ‘musician’ birds. This tradition is linked to the aesthetics of imitation. However, this

31 For further reading on the insectification of music, see the recent anthology edited by A. Montandon and B. Lassauzet
(2022). I also refer you to the company ‘Les insectes’ founded by Bastien David, which focuses on the ‘circular
metallophone’: ‘Insects, these little creatures or bugs, constitute the reality of an imperceptible and interconnected world,
too often ignored and yet indispensable. Taking the time to look at them with kindness allows us to appreciate the
complexities and beauties that emanate from these tiny lives. The colours and sounds we perceive from these small worlds
are an inexhaustible source of inspiration for me. By playing the circular metallophone, the musicians of the company ‘Les
insectes’ will immerse us in the iridescent universe of the sound of the infinitesimal, thanks to the microtonal tuning of this
new instrument’, writes Bastien David (n.d.).
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aesthetic developed as human societies moved towards the domination of nature. Mimesis is in step with the
history that leads to the outright domination of nature: when viewed through the lens of representation in art
(perspective in painting or solfeggio and tempered writing in music), nature is indeed a dominated nature,
reinvented from scratch. At the same time, this theory of imitation gives art a unique role: unlike technology, art
takes it upon itself to remind us of the (disappearing) existence of nature. It is the place where nostalgia for
nature can be expressed, and perhaps even protest against the reification of the world. Theodor Adorno clearly
highlighted this role of art in its relationship to natural beauty as nostalgia (and promise) for the non-identical,
the non-human (Adorno, 1970: 103-104). Imitating birds, as Vivaldi or Messiaen do, is both a tribute to them and
a way of caging them. We are in the realm of naturalist aesthetics.

In order to develop, ecological thinking needs to rid itself of this aesthetic, so that it can forge real, material (and
not just symbolic) links with the environment and act in its favour. Insects can help here. Indeed, they can be less
aestheticised, their sounds are not always ‘pretty’ and, above all, it is not easy to hear them with the naked ear;
we need a device to capture them and then amplify them.

In mentioning equipment, | come to a final explanation for our becoming-insect. In fact, it has been made possible
by the development of technology. In this respect, musicians and sound artists are like biologists who, as Stefan
Helmreich (2016: XI) shows in his book Sounding the Limits of Life: Essays in the Anthropology of Biology and
Beyond, can now, thanks to technological progress, perform the feat of listening to other-than-human entities
such as digital life forms, microbes, coral reefs, whales, seawater, extra-terrestrials, tsunamis, seashells, and
bionic cochlea (and, of course, insects, | would add). Technology? In fact, we can only hear the insects of David
Dunn or Jana Winderen thanks to technology. This introduces a new problem, that of mediation. If we can only
hear insects through technical mediation, we are dependent on it. Is ecological thinking compatible with this
dependence? The boundary between the development evoked by Stefan Helmreich and ecological thinking will
undoubtedly lie in the definition of living beings and the concept of life — in particular, is it possible to talk about
‘digital life’ as he does?
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Abstract

Acoustic ecology is typically concerned with sound and listening located at specific sites where the focus of
attention is the auditory phenomena themselves. The ecological perspective thus seeks to explore the
consequences of the presence, absence and co-existence of auditory phenomena as evidence of the evolution of
a specific stratum of lived existence. This paper will focus on the temporal aspect of sound phenomena, exploring
the ways in which sound embodies time, and proposing that sound phenomena create time as a specific set of
relational properties with meaning. This implies that the ecology of sound creates a parallel ecology of time, with
consequences for the perception and experience of living beings. The paper will explore the ecological niches of
time, and discuss the evolutionary pressures evident in shifting experiences of time through sound.

Keywords

Time, ecology, interaction, construction of time, birdsong

1. Introduction

Time appears through sound: from the structural domain—between periodicity and aperiodicity—that maps out
sonic qualities, through the temporal envelopes of frequency and loudness that alert and shape our perception,
to the moments of occurrence of specific sounds in specific places as registered in the early and defining texts of
acoustic ecology (WSP 1977). Time appears, but | hope to show also that time is actively constructed by sound.
Although time is often discussed in metaphysical terms, | want to approach it from a more pragmatic and
materialist standpoint that emphasises its relational, rather than its durational properties.3? Consequently, this
discussion is going to start from the premise that—for living selves—time is both constructed and meaningful. As
Henri Lefebvre (2004) and Albert Einstein (1905), in their different ways, have pointed out, time is a social
phenomenon: that is, it appears through and depends on relationships between both living and non-living
entities - between, for example the coincidental observation of an event and a clock. Lefebvre, in his late work
Rhythmanalysis, proposes a study of the temporal effects of social regularities, and his remark that ‘Everywhere
where there is interaction between a place, a time, and an expenditure of energy, there is rhythm’ (Lefebvre
2004: 15) provides an important insight into the connection between sound and time. Rhythm is often treated
as an internal property of something, but for Lefebvre it concerns the interactive processes and social
consequences of temporal intra-action. Associated with rhythm, the phenomena of synchrony and entrainment,
evident in many instances of sonic production across the human and the more-than-human worlds, can be seen
as a tendency—even as a sort of ‘gravitational’ tendency—towards temporal relationship between both living and
non-living entities that is foundational for the ways in which time gets constructed and comes to have meaning.
| will argue that sound, as an inevitable outcome of the interaction of the fundamental forces of nature, within
the environment of planet earth, is itself a primary and defining force in the construction and maintenance of a
set of time properties and relations that form an environment, with ecological implications for human personal
and social lives, as well as for the lives of the other beings with whom we share the planet. This brings another
form of specificity to the practices of acoustic ecology, attempting to show that sound, and the lived experience
of it, provides a milieu for the temporality of our existence that substantiates the relational and meaningful
properties of time in ways that are subject to all of the ecological pressures that arise through the evolving
interactions of the forces and actors that constitute the current milieu of planet earth.

32 This approach is based, in part, on Gaston Bachelard's critique of the philosophy of Henri Bergson. See for example
(Bachelard 2016 [1950]).
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1.1. Time-scape

The claim here is that there is a sort of ‘ecology’ of time, a time-scape, which arises because of the ways in which
time is meaningful for living selves. This discussion will consider some of the different aspects of this ecology,
particularly in relation to the consequences of living in the age of the Anthropocene, when rapid changes in the
life dynamics of planet earth have introduced a set of temporal pressures that affect the possibilities available
within constructed and meaningful time. In order to refine the sense in which we can view time as constructed,
it is necessary to distinguish between those temporal constructions that are in some sense innate to living beings,
and those which are learned and thus malleable. The innate part of time construction comes in the notion of
circadian time, which is a temporal regularity defined by so-called zeitgebers. These are phenomena which
articulate lived space, particularly planetary motion around the sun with its consequent regularities of contrasts
between light and dark, although other possible zeitgebers include temperature, humidity, electro-magnetic flux,
and other things. (cf. Harpole and Cassone 2021) Zeitgebers are definitional, in the sense that they have a power
over living organisms that is hard-wired and difficult to change. Thus, human cycles of sleeping and waking are
regulated by circadian time constructions that instantiate a relation between planetary motion and hormonal
variation in a living self. It might seem that sound is not a part of this system, and yet a phenomenon such as the
so-called ‘dawn chorus’ for birds in particular, but also other animals in the tropics, is a sonic event—circadian in
motivation—which constructs a set of temporal relationships. There are several aspects of this particular
phenomenon that are worth exploring, but first | want to introduce the idea of the so-called ‘weak zeitgeber’, a
pressure on time construction that comes in between the definitional circadian cycles and learned social
interactions.

1.2. Weak zeitgebers

The start time for the dawn chorus seems to be dependent on a number of factors. According to a recent study
by Adrianna Bruni and colleagues, ‘Overall, birds began singing earlier with full or third quarter moon (when
moonlight is present at dawn) and with increasing temperature at nautical twilight, and birds began singing later
with the presence of cloud cover and precipitation.” (Bruni et al 2014: 877) Cloud cover and temperature thus
act as weak zeitgebers, providing timing cues that nudge a temporal construction otherwise prompted by the
circadian cycle. Planetary motion is not changed by the consequences of the Anthropocene, but temperature,
cloud cover, and precipitation may be. Indeed, as we have seen recently in Scotland and in Central Europe,
temperature fluctuations influence patterns of cloud cover and precipitation that are changing dramatically, as
zones of low atmospheric pressure become trapped in over-heated zones of high pressure. In the variations
presented in the start time of the dawn chorus, changing patterns of temperature and cloud cover can be seen
to affect time relations. However, sound itself can also act as a weak zeitgeber, and anthropogenic noise—a clear
attribute of the Anthropocene environment—does exert temporal pressure on other species. Thus, it seems that
bird populations in the vicinity of large airports alter the time of their dawn singing in order to minimise the
overlap with periods of intense aircraft noise that can mask their songs. An international study by Diego Gil and
colleagues found that, ‘Aircraft traffic time was the main predictor of song advancement: across Europe, those
bird populations whose singing time overlapped the most with aircraft traffic were those that advanced their
song timing to a higher extent. ... However, such an adaptation likely involves departing from optimal singing
times, leading to higher energetic costs and amplifying between-species differences in competitive ability and
resilience.” (Gil et al 2015: 435) This last point emphasises the ways in which a set of social interactions such as
are evident in the dawn chorus depends on meaningful time relationships. The dawn chorus has a temporal
sequence, depending on the interactions and interrelations between different songs. Thus, in a North American
context, ‘Alder flycatchers begin singing earliest ..., followed by Song Sparrows, White-throated Sparrows,
American Robins, Eastern Phoebes, and Black-capped Chickadees.” (Bruni et al 2014: 877) Aircraft noise acts as
a pressure on this time ecology, prompting individual species to alter their starting times in ways that may not
be optimal for their relation to other species.

This example demonstrates some of the ways in which time can be viewed as constructed, and thus subject to
ecological considerations that arise through different and competing temporalities. The temporal interactions
evident in something like the dawn chorus, however, are only a part of a larger time ecology that can be seen in
the presence of shifting relationships between circadian patterns, the effects of weak zeitgebers, and learned
social interaction. As with other ecological dynamics, time appears as subject to the pressures consequent on
the particularities of the era of the Anthropocene. In order to investigate the ways in which those particularities
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put pressure on time construction and meaning, Michelle Bastian and Rowan Bayliss Hewitt (2023) have recently
drawn attention to the study of phenology. This began as citizen science, the historic recording of the daily
interactions between human beings and the world around them in garden diaries. This record provides a synoptic
view of the interactions between different time constructs across the disciplines of biology, ecology, and climate
science. As an example of the pressures on time construction produced by the Anthropocene, Anna Lawrence’s
recent paper entitled “The first cuckoo in winter” (2009) references changes to the temperature patterns of the
seasons which result in a temporal mismatch, compromising the time judgement of a bird whose survival
depends on its presence at a moment when other birds are nesting. This mismatch also produces a change in the
sound environment that is culturally confusing for humans, and one must suppose also for birds. It is a mismatch
that can have profound consequences for the cuckoo’s survival.

2. Phenology

Phenology draws our attention to the ways in which multi-species time constructions are entangled in ways that
facilitate or compromise interaction and co-operation. As Bastian and Hewitt remark, ‘Since many species initiate
phenological events based on interactions with other species, phenology thus entails an (often periodic) events-
based and cross-species understanding of time.” (2023: 1079) The anthropologist Anna Tsing calls these
interlocking time constructions ‘polyphonic assemblages ... as they result from world-making projects, human
and not human’ (Tsing 2015: 24). The image of polyphony is explored by Tsing in a deeply musical sense, which
is not to treat it as a holistic, totalising regime, but to hold in tension the possible relations between each single
part and the strands of the whole that they generate. This image sits in contradiction to industrial notions of time
and motion, with their emphasis on rigid co-ordination and end-point efficiency. Phenology reveals the
foundational mismatch between the time constructions of the processes of industrialised human extraction, and
the time constructions of other human and more-than-human actors with whom we share the planet. In the
oceans, as in cities and around airports, the sounds of the Anthropocene, and the temporal constructions that
those sounds proliferate, can be seen to exert significant pressure on the polyphonic time regimes of other
beings.

Bastian and Hewitt make one further point that seems important in this discussion. Just as Tsing’s image of
polyphony is developed in a way that is dynamic and relational, rather than totalising, so this whole discussion
of time formation, with its circadian, weak-zeitgeber, and social cues, has to be understood in relation to a planet
that is not uniform in its temporalities, even though it forms a whole by the relation of its parts. One only has to
consider the circadian, light-dark patterns that are constant at the equator but oppositional at the poles, to
understand the possible differences in time formations and time ecologies across planet earth. Bastian and
Hewitt remark that there is a ‘perception in the Global North of a clearer distinction between seasons in
temperate regions compared to other climates’ and that this has allowed a neglect of ‘timing in tropical
ecosystems being more diverse, responsive to a wider variety of cues, and less aligned to overarching seasonal
phenomena.’ (2023: 1079) Sonic cues are everywhere important, and | want to turn now to some of the social
or learned interactions through sound that are implicated in the construction, use, and experience of time, and
which contribute to an ecology of time in ways that are fragile.

As with humans, birds learn about vocalisation through learning. It is an innate potential that needs to be realised
through a process of interaction. Since interaction is always with a surrounding world, as Jacob von Uexkiill notes
‘there are as many worlds as there are subjects.” (von Uexkill 1926: 70) This is a different scenario to the effect
of zeitgebers, and it is constituted by a sound environment which, as Alma Farina, Alice Eldridge and Peng Li
describe it, is experienced uniquely by each organism, in ways that are ‘shaped by the specificity of its biological
receptors and semiotic sensitivities.” (Farina et al 2021: 148) Semiosis is often regarded, in this context, as
meaningful sound, but | want to extend that idea to include meaningful time. As Pierre Bourdieu remarks, in The
Logic of Practice (1990), ‘The same act ... can have completely different meanings at different times’ (105), and
thus time itself comes to have meaning. And he goes on to say, 'To abolish the interval is also to abolish strategy.’
(106) The dawn chorus is a moment for strategy, since both territory and mating potential are at stake. In their
study of the structure of the dawn chorus, Oscar Marin-Gémez and colleagues (2019) compared bird vocalisation
within two different sonic environments, in inner-urban and urban peripheral settings. As might be expected,
there was a marked difference in interaction strategies. The urban peripheral setting, with its fuller complement
of species, showed a marked temporal structure within which the available acoustic space is filled gradually by a
modular pattern where each module has a low song frequency overlap. There is a clear sensitivity to the moment
at which a song occurs. The inner-urban setting, on the other hand, with its depleted species count, still shows a
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modular pattern, but without temporal organisation. It is as if the birds are unsure of which moment to choose,
disturbed, in the reasoning of the authors, by ‘the behavioural adjustments of species ... in response to the
anthropogenic noise and artificial light levels.” (5)

Ernst Haeckel’s foundational account of ecology proposes it as ‘the whole science of the relation of the organism
to the environment including in the broad sense all the “conditions of existence.” These are partly organic, partly
inorganic ...’ (quoted in Stauffer 1957: 140-141) This inclusivity emphasises Haeckel’s point that ecology is always
about relationships, and in particular about those relationships that bind us into existence. What | have tried to
argue here is that time is one of the key binding elements, and, as in other ecological narratives, there is a
temporal environment—which | have described as being instantiated by zeitgebers, weak-zeitgebers, and learned
social praxis—as well as individual, interacting subjectivities that form and maintain ecologically explicable
relationships within that environment. These relationships seem to me to depend to a large extent on sound and
sonic practices. In so far as time is central to the practice and experience of lived existence, | am arguing that the
richness of diversity within this time ecology, which springs out of both environment and the set of relational
strategies that can be developed, matters to living beings.

3. Conclusion

This brief account of the ways in which sound constructs meaningful time, has concentrated on birdsong, since
those phenomena are clearly described and discussed in a wide range of historical and contemporary studies.
However, we humans are also listening subjects, alert to the semiotic nuances of the time-scape in which we
live, listen, and make sound. As we ponder the implications of the loss of diversity within the environment that
surrounds us, we should also ponder the loss of interaction potential, not just with sound per se, but with the
temporalities that sound subtends. As we construct and learn about time through our interactions, so our
experience becomes impoverished, our temporal awareness and our interactional abilities become lessened
without a rich and diverse surrounding of time interaction potentials and examples. This might indeed propose
an evolutionary purpose for the practice of music, in relation to the sounding of the world, in terms of the
instantiation and development of the sophisticated time structuring that is required by living selves. We should
remind ourselves, in this moment when time in the Anthropocene seems to be pressing us, that habitat and
species loss make it possible for time also to become poorer.
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Abstract

It could be argued that there is a sound environmental crisis that the general population might not ‘listen to it’.
This study aims to highlight the problem of environmental degradation as a multi-layered phenomenon, and in
this context to recognise the effects of this degradation at sound level. In this research, listening is primarily
presented as a basic means of environmental awareness, but also as a medium for environmental activism. The
study explores resources from the disciplines of ecology, sociology and musicology related to sound activism and
political action through sound and active listening. As reference this research is based on a case study upon Pedion
Areos Park in Athens, in order to discuss in more detail the importance of sound in green spaces in urban areas.

Keywords

Soundscape, sound ecology, sound activism, environmental sound, sound awareness

1. Introduction

Noise pollution that originates from humans, technology and human-made structures, is constantly growing and
spreading indiscriminately, continuously burdening the lives of both humans and the animal kingdom (Volcler,
2013). This increasing malicious noise poses a significant challenge and has become the focus of many studies
centered on human well-being. Extensive research is also being conducted on the physiological effects of noise
(Warren, Katti & Brazel, 2006; Szpunar, 2020). However, the need for reconnecting humans with nature is often
neglected.

Neither natural soundscapes, nor nature itself seem to be a priority for humans. The presence of constant
background noise has almost become an inherent need for modern humans (Makomaska, 2019), while quiet (or
peaceful) areas have almost disappeared (Payne & Neil, 2019). Human-made noise has dominated most of the
sound sphere, making it essential to understand the importance of soundscapes, mutual respect among humans
and respect for other beings (Jezinski & Lorek-Jezinska, 2020). If humans seem indifferent to their environment,
how can they realise the erosion the natural soundscape has undergone?

Could listening to soundscapes and nature help to underline this issue and make it evident? By actively engaging
with their auditory environment, individuals may develop a greater awareness of the sounds around them and
their impact on their well-being. Auditory explorations of soundscapes could provide a pathway for individuals
to reconnect with nature, fostering a sense of respect and care for the environment.

2. Theoretical Framework
2.1. Sound as a Bridge: Sound Art for Environmental Action

Sound serves as a vital link between humans and the natural environment, enabling a deeper understanding of
the relationship between soundscapes and the destruction caused by human activity. Bioacoustics and
Soundscape Ecology use sound to detect biodiversity and record the impacts of environmental changes caused
by human activity (Louro et al., 2021, p.8). As Krause (2002, p.6) states, "to understand the natural world, we
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must perceive the sound that emerges from every ecosystem”, emphasizing that humans and nature coexist
within the same interconnected ecological system.

Sound functions as a bridge between the human and natural worlds, offering insight into the degradation caused
by human activity. Through the sensory qualities of sound, humans are anchored to specific temporal and spatial
realities, fostering a deeper emotional and intellectual connection to the environment. Just as scientists use
sound to understand ecosystems, artists can use sound in their creative practices to raise environmental
awareness. Artists, in particular, have a unique ability to leverage this connection, playing a pivotal role in
addressing the climate crisis (Barclay, 2019).

Although climate change, as Boulton (2016) suggests, may exceed the boundaries of our current cognitive and
sensory capacities, art—especially sound-based art—has the potential to transcend these limitations. To
transcend these perceptual limitations, artistic strategies must move beyond representation and engage the
audience in multisensory, embodied, and affective experiences. By drawing attention to environmental
degradation, it can mobilize awareness and inspire action. In this context, sound becomes more than just a
passive medium; it transforms into an active force for change, capable of stirring consciousness and compelling
society to confront the urgent realities of the climate crisis. Through creative exploration, artists can channel the
power of sound to foster a renewed sense of responsibility for the preservation of the planet, encouraging both
emotional connection and active engagement with environmental issues.

2.2. Acoustic Awareness and Environmental Preservation

The connection between listeners and the endangered environment is crucial to understand as it properly
informs people about the world they live in (Brzostek, 2020). Truly understanding the environment requires
attention and sensitivity—qualities often neglected, as many fail to reflect on how and what they hear. This lack
of consideration contributes to widespread indifference toward the climate crisis. Yet, auditory awareness or
empathy alone is insufficient to cultivate a "sustainable and meaningful relationship" with nature and the
environment (Louro et al., 2021).

Thoughtful planning of sound interventions and practices is essential to make a meaningful contribution to the
planet’s preservation. In the works of Labelle, Tonkiss, Westerkamp and Bruce Smith, there is a concerted effort
to inform audiences about the increasing need to link social and cultural research with Acoustic Ecology
(Droumeva et al., 2010, p.30). This connection aims to expand the concept of anti-noise activism—a movement
that opposes noise pollution and advocates quieter, more mindful environments (Droumeva et al., 2010, p.30).
As Kapelanski (2008) points out: Schafer called for the transformation of the polluted soundscape into a more
ecologically compatible one, based on the criteria and ideas of Acoustic Ecology.

Participatory and political practices encourage listeners to take an active role in environmental protection. Active
listening offers the possibility to raise awareness through the acoustic environment to nature (Rebelo & Velloso,
2018). However, this requires a "responsible listener"—someone who actively engages with listening rather than
consuming sound passively (Ramos-Kitrell, 2021).0ne of humanity's most powerful tools is not merely the ability
to hear, but the ability to actively listen and respond. Active listening, in this context, becomes a form of activism:
it enables individuals to attune themselves to the social and environmental conditions that often go unnoticed
or unheard. Whether through participatory sound walks, community-based ecological projects, or soundscape
mapping, listening becomes a political and ethical act — a way of bearing witness and fostering engagement
(Louro et al., 2021).

2.3. Listening

According to Acoustic Ecology, both activism and education play a crucial role in fostering a more attentive
listening culture within society. Listening is a vital perceptual skill, equal in significance to sight or touch, as sound
is continuously produced by movements, actions, and natural processes. Even in seemingly quiet environments,
absolute silence is almost never present; rather, the world is filled with subtle acoustic signals that carry essential
information about our surroundings (LaBelle, 2010; Traux & Barrett, 2011). Cultivating the ability to perceive and
interpret these sounds is fundamental to reconnecting with the environment and deepening ecological
awareness. However, from modernity onwards, human senses seem to have dulled, causing us to often passively
receive sound without actively paying attention to it (Louro et al., 2021). Yet, as Brzostek (2020) argues, the
practice of intentional listening can awaken a new sensitivity, fostering a greater sense of care for the acoustic
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environment. By cultivating a culture that values listening, ecological activists can promote environmental
stewardship. This will be enhanced by listening because “listening, or self-listening, is in itself a practice based
on different attention, presence, and perception of the external environment, especially in a culture dominated
by visual stimuli” (Jezinski & Lorek, 2020).

Yoganathan (2021) highlights that listening is a "politically radical gesture"”. We must listen, comprehend and act
upon what we hear. Just as freedom of speech exists, so does the freedom of listening, which demands an "active
responsive stance” that enables the expression and reception of diverse voices and perspectives (Labelle, 2018).
By developing the ability to listen, individuals also gain the capacity for meaningful dialogue and action. Listening
is not a passive act; it is an active engagement that fosters responsibility, comprehension and response, making
it a crucial force for change and environmental protection.

Moreover, technology can aid in listening to nature, helping to awaken public awareness. An example is the
installation Tree Radio (2015), which allowed individuals to listen to trees responding to their environment using
photo-sensors (Hall, 2015). Such art installations seek to raise awareness about the condition of ecosystems
while also offering a peaceful space where people can find solace in natural sounds (Holmes, 2022, p.34). It is
crucial, however, that these installations, which aim to draw attention to the natural world, align with the ethical
considerations inherent in creative acts. In this context, ethical consideration entails a mindful approach to
artistic practice—one that acknowledges the potential environmental consequences of creative interventions
and seeks to uphold respect for non-human life.

3. Research

3.1. Towards Ecological Consciousness: Sound, Activism, and the Role of the Humanities in Climate
Engagement

Experts from various fields highlight the need to “ecologise” the humanities and incorporate a political ecology
to safeguard a sustainable future for all life on Earth (Reich, 2018). The public's limited ecological sensitivity,
often influenced by humanity's self-destructive tendencies, aggravates this challenge. Szpunar (2020) also
discusses the absence of certain kinds of "climate science" that could strengthen the bond between humans and
the environment. The persistence of “climate denialism”—a complex of psychological mechanisms that reject
the harmful realities of climate change and the destructive role humans play—is a central issue (Szpunar, 2020).
While environmental degradation is recognized, the lack of meaningful reaction allows these issues to persist,
even as mysterious disruptions in ecosystems, driven by climate change, continue.

Acoustic Ecology adds a new dimension to the search for solutions, advocating for a deeper understanding of
environmental crises through the act of listening (Droumeva, 2019). For instance, Vandsg (2020) argues that
listening itself can foster a shift from the negativity surrounding climate change toward a more hopeful, proactive
engagement. Environmental sound art, such as the work of Barclay (2019) and Gilmurray (2021), can spark this
change by immersing audiences in ecological soundscapes. Such activism, aimed at “disrupting the status quo”,
plays a pivotal role in stirring political action (Duncombe, 2016). Political art, as Duncombe (2016) suggests, is
most effective when it engages personal expression, allowing individuals to act wholeheartedly and collectively.
Civic activism, as defined by Duncan Green, involves individual efforts with social consequences, often requiring
collective action, since true change comes from people initiating efforts to create an impact by themselves
(Duncombe, 2016; Goris, 2017).

Over the past two centuries, sound has evolved into a potent tool for both expressing power and suppressing
dissent (Saher, 2016). Activist actions, especially in the arts, can address social tensions and liberate community
dynamics, enhancing well-being (Farinati & Firth, 2017). In general, all types of sound art incorporate an
environment, as the reproduction of the artworks takes place in a space that responds to the entire
compositional creation (Holmes, 2022, p.30), thus making the importance of space clear. These inventive actions
have the potential to drive change, yet the challenge lies in overcoming the disconnect between problem
awareness and concrete action. For instance, soundscape projects offer individuals—both artists and listeners—
a sense of personal engagement and action (Reich, 2018).

Bernie Krause, who calls for the preservation of natural soundscapes, indirectly emphasizes activism through the
care for disappearing acoustic environments (as cited in Thompson, 2022). This notion of care—as a form of
activism—also appears in the work of Joan Tronto, as referenced by Brzostek (2020), who highlights care as a
political and ecological responsibility, oriented toward the restoration of the world we inhabit. Brzostek (2020)
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further explores Krause’s ideas, pointing out the techniques and actions essential to this care, such as attentive
listening, field recordings, and soundscape artwork. This heightened awareness naturally leads to a greater sense
of responsibility and care for the environment (Reich, 2018, p.40). These methods encourage a deeper
understanding of our environment, fostering both individual and collective responsibility for its protection.

In conclusion, motivation and inspiration can drive the response to climate change. Listening, as a tool,
reconnects people with nature, playing a vital role in artistic efforts to provoke thought, action and activism. As
Duncombe (2016) argues, art is only truly valuable if it engages its audience and stimulates continuous reflection
and, ideally, activism. It is essential for people to maintain an ongoing connection with the soundscapes around
them, engaging with, questioning and participating in their urban-acoustic environment. The aim is to maintain
a continuous engagement with any soundscape, through understanding, questioning and, above all, participating
in our urban-acoustic positioning. This situation can initially be achieved by recognizing that the environment is
facing problems stemming from human existence, and subsequently, by gradually addressing this issue. As Louro
et al. (2021) argue, we are living in a Sonic Anthropocene—an era in which human activity increasingly alters
natural and urban soundscapes, transforming them into markers of ecological crisis. Similarly, Warren et al.
(2006) highlight how urbanization reshapes acoustic environments, often masking biological sounds and
contributing to a significant loss of biodiversity. Engaging with these issues through active listening and
participatory awareness becomes essential for restoring and preserving the ecological integrity of soundscapes.

3.2. Soundscapes and Environmental Art: Mobilizing Public Action through Listening

Environmental art can serve as a tool for mobilizing the public and promoting political action, encouraging
individual and collective participation in the ecological agenda. Examples such as River Listening and Biosphere
Soundscapes are interdisciplinary projects aim at inspiring communities worldwide to "listen to the environment
and explore the value of sound as a measure of environmental health” (Barclay, 2018, p.179). Through the
collaboration of artists and scientists, the goal is to encourage participants to explore the significance of sound
and the environment (Vandsg, 2020; Gilmurray, 2021).

Sound artworks that incorporate environmental sounds often focus on ecology and the human impact on specific
locations (Holmes, 2022, p.29). However, many soundscape creations explore other directions beyond the
environment, addressing issues such as anti-racism or police violence, and are disseminated through various
media, such as radio (Yoganathan, 2021). It cannot be guaranteed that the purpose of soundscapes is to promote
environmental awareness or activism, as many do not carry explicit political messages or calls to action (Reich,
2018, p.16). Nevertheless, their impact lies within the act of listening itself, encouraging audiences to engage
with a hidden "perspective" through non-anthropocentric lenses (Reich, 2018). Thus, a sound composition can
serve as a form of "creative activism".

Listening is one of the fundamental elements of this sustainable way of being, which can be taught, for example,
through soundscape compositions (Reich, 2018). A soundscape is a type of artwork that involves a complex array
of sound phenomena, representing an audiosphere, the sonic moment of a specific place and time. Through
electroacoustic processing, it can offer a deep dive into a different reality.

3.3. Case study: The soundscape of Pedion Areos

Pedion Areos, one of the largest parks in Athens, is a unique space of greenery and tranquility within the urban
fabric. During the pandemic, the reduced human activity gave the opportunity to explore the sound character of
the park. In this section, the study presents the soundscape of the Pedion Areos and the role that listening plays
in our relationship with the urban environment and nature. The soundscape, that is, the collection of sounds
present in a space, affects our experience of that space and provides valuable information about the state of the
natural environment. This was achieved through soundwalks and endless strolls within the park.

The park is an oasis of greenery in the center of Athens, offering a breath of fresh air in the urban environment.
However, it continues to be surrounded by the sounds of the city. Even if tranquility prevails inside, there will
always be a sound that disrupts the peace of the space: machines, sirens, horns or even the continuous low
sound (the urban noise-floor) that dominates the city center. Noise pollution, as referenced by Volcler (2013,
p.152) in relation to Murray Schafer's observations from 1977, is a phenomenon where "increasingly larger
sounds indiscriminately and imperialistically spread into every corner of human life". This sonic invasion
distances people from the tranquility offered by the natural landscape, making the protection of the soundscape
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necessary, especially in spaces like the Pedion Areos. However, despite the "brutality" of urban noise pollution,
the park maintains its own soundscape, allowing space for both human and natural activities.

Within the park, events such as markets, exhibitions and concerts and even crowds often disrupt the quiet. These
sounds vary depending on the time of day and the season. For example, in the summer, the park fills with visitors
in the afternoons, while in the winter, visitors prefer the morning and midday hours. During the summer months,
when the temperature keeps visitors at the beach, cicadas and birds take center stage in the park's soundscape.
As Droumeva (2010) points out, this Biophony enhances the natural experience of listening.

Interestingly, younger children occasionally come across a turtle in the park, offering a rare moment of discovery.
However, many may miss this opportunity entirely because, in today’s world, dominated by visual stimuli
(Jezinski & Lorek, 2020), it is often the sense of sight that dictates awareness. In this case, without seeing the
turtle, children may not realize there is any life present, highlighting the diminished role of listening in a culture
where vision has become the primary way of perceiving reality.

The observation of soundscapes is possible even in a neighborhood park, as long as we give it enough attention
and are not disturbed by human activity. Besides organized events, individual actions like children's parties,
fitness activities with music and cafes that operate late into the night can also disrupt the tranquility not only of
the park but also of the surrounding streets. However, there are moments when more silence prevails, such as
during religious holidays (e.g., Easter or the Assumption — 15™" August), when the city empties, and human sounds
drastically decrease. On weekdays, the evening hours have the most sonically peaceful, with runners wearing
headphones becoming detached from the park's natural sound environment. They become detached, of course,
and lose their perception of the soundscape which, is also kind of sad.

These observations lead to the initial conclusions that the attention to the environment is still insufficient, and
that most "unnecessary" sounds come from people who disregard their acoustic surroundings. It can be argued
that the need to improve this situation is essential, and this is made audible through soundwalks and the more
targeted approach adopted for this research. After all, for someone involved in the study of sound, the
exploration and study of the acoustic environment is a daily pursuit. However, it is important for this concern to
be shared with others as well. The park, which holds the most natural form of the world, is nearby, and it is
necessary to preserve its state as best as possible, while also absorbing what it has to offer us.

3.4. Listening for Urban Soundscape Preservation: Pedion Areos

Observing the soundscape through listening offers a unique opportunity to overcome the division between
nature and culture, contributing to their reunification (Vandsg, 2020). The Pedion Areos is not just a space for
social interaction and entertainment; it is also a point of reconnection with the natural environment within the
city. Listening can help us to better understand the role of nature in the urban environment and strengthen our
relationship with it. As Saher (2016) and Barclay (2018) emphasize, listening is a fundamental tool for human
progress and understanding our environment. Through this process, it became clear how important direct
contact with nature is and how much on-site listening can offer without the need for additional tools.

The most significant conclusion | drew from this process was the realization of the need to protect and enhance
the soundscape of urban parks. It is positive that citizens utilize the Pedion Areos in various ways, but it is
important to pay greater attention to the sound environment of the space and how it is affected by human
activity. This research proposes implementing policies or actions that will limit the disturbance to the
soundscape, particularly from intense human interventions such as the excessive use of music in communal
areas.

Listening can contribute to improving our relationship with nature and allow us to experience the urban
environment in a quieter, deeper and more meditative way. The Pedion Areos, as a social and natural space,
offers this opportunity, and it is up to us to take advantage of it. There is no need for extraordinary measures to
achieve this goal. A simple solution could be the addition of signs that encourage the maintenance of silence, as
is already done with signs prompting visitors to “keep the space clean”. This initiative could raise visitors
awareness of the value of silence for the park's natural and sound environment. In addition to installing signs
promoting silence, local parks could host community workshops on Sound Ecology, engaging residents in
understanding the importance of their auditory environment.

However, whether such an effort will have long-lasting results depends on the attitude of the visitors. Collective
actions, which usually create large crowds, often encourage an increase in vocal intensity and sound pollution.
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In contrast, more individual initiatives, such as keeping voice intensity at low levels, could represent a good start
for the protection of the soundscape. This individual responsibility, accompanied by broader awareness, could
serve as a model of respect towards the environment and others. Let us commit to a quieter urban experience
by consciously lowering our voices, turning down the volume of music in public spaces, and advocating for sound-
conscious policies that protect our natural sound environments.

Itis important for awareness of the significance of the sound environment to be more widespread and organized.
The maintenance of silence and respect for the soundscape should be applied to all green spaces, not just the
Pedion Areos. As previously mentioned, appreciation for others, the environment and nature is a vital element
in this effort. The climate crisis affects not only the natural landscapes but also our relationship with them,
making their protection more urgent than ever. Listening, as a key tool for human progress, is not just an
aesthetic experience, but also an important factor in physical and mental well-being, enhancing our connection
with the natural environment.

4, Conclusion

The text highlights the urgent need for an ecological turn of the human activities to ensure a sustainable future
for all life on the planet. The limited ecological awareness of the global population, influenced by humanity's self-
destructive tendencies, makes the process of environmental protection even more imperative. Ecological justice
and a post-anthropocentric worldview are fundamental to reversing environmental damage. Furthermore,
Acoustic Ecology, now more relevant than ever, reframes listening as an active, ethical response to the
environmental crises we are living through.

Individual responsibility and citizen commitment are crucial for achieving real change, while engagement through
sound can create that commitment and encourage our attention to our natural and sonic environment. Ongoing
engagement with the sounds and acoustic locations of our urban environment is essential for developing a
deeper sense of responsibility and care for the environment. Overall, listening and art emerge as key means of
mobilization and awareness-raising for environmental protection and promoting an ecological spirit. Ways of
acting with the sounds of nature, such as sound walks or active listening, can serve as means of resistance in the
struggle for the salvation of the environment. As participants recognize what is happening and focus on the
problem, they engage in activist action for the restoration of the environment and the reassessment of sound.

Through experiential and active listening to the natural environment, | developed a deeper appreciation for it.
This personal experience confirmed the findings of the literature review, highlighting the beneficial impact of
connecting with the park and listening to the natural soundscape, which enhanced my sense of calm and well-
being. Therefore, sessions like these can provide a meaningful opportunity to connect with nature, offering a
form of escape from daily routines. While there was no direct activist activity involved, sharing this experience
with friends could encourage people to listen more actively to their surroundings, motivating them to seek out
similar excursions to green spaces. People can react to sonic stimuli, and it is beneficial to accept the sound of
the environment, especially that of nature, to move forward better.
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Abstract

This study explores how ground vibrations affect human brain activity by converting geophone data into auditory
stimuli. Participants' physiological responses were monitored during exposure to natural and urban vibrations.
Results suggest that natural low-frequency vibrations promote relaxation, while urban vibrations increase stress.
The findings highlight the therapeutic potential of natural frequencies and the negative impact of urban noise,
emphasizing sonification as a valuable research tool.
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1. The Therapeutic Power of Sound
1.1. Ancient Greece

Jill Gordon at Hearing, Sound, and the Auditory in Ancient Greece, presents the importance of sound in ancient
Greek philosophy, medicine, and daily life. The collection of essays examines how sound was interpreted and
understood by ancient thinkers such as Pythagoras, Aristotle, and Plato (Gordon, 2022, pp. 12-34). It portrays
how ancient Greeks viewed sound both as a sensory experience, and as a natural phenomenon deeply connected
to physical vibrations. Gordon in his study illustrates how vibrations were thought to influence both the body
and the soul, and Huffman emphasised such influence on harmonic principles derived from the natural world
(Huffman, 1993, pp. 52-60).

Furthermore, Aristotle highlighted the physiological effects of sound and vibrations, suggesting that sound,
through its vibrations, had the ability to affect the human body by resonating with its various organs (ibid, pp.
63-72). This idea laid the foundations for the understanding of how natural vibrations, such as those found in the
environment, may interact with the body’s internal rhythms (Schafer, 1993, pp. 23-27), a very prominent concept
in R. Murray Schafer's theoretical work regarding the properties of sound. The ancient Greeks believed that
listening to harmonic sounds —those that resonated with natural vibrations— could promote health by
synchronising with the body’s internal vibrations, a very important notion in modern sound healing and
vibrational medicine practices (Gerber, 2001, pp. 89-101).

1.2. Contemporary studies

The exploration of sound's impact on the human body, from ancient harmonic theories to modern vibrational
medicine, underscores its profound influence on physiological and psychological states. Building on this
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foundation, the phenomenon of Autonomous Sensory Meridian Response (ASMR) offers a contemporary lens to
examine how specific auditory stimuli evoke different sensations, as much as therapeutic effects through
intricate neural and sensory mechanisms. ASMR has been shown to positively affect mood, lower heart rate,
and promote relaxation. A study by Poerio et al. (2018) demonstrates that individuals experiencing ASMR showed
significant reductions in heart rate and increased skin conductance, indicating relaxation and heightened
attention. Additionally, EEG recordings from ASMR-sensitive participants showed decreased alpha and theta
wave power and increased beta wave power, reflecting enhanced focus and a relaxed alert state (Smith et al.,
2017).

Research on the effect of vibrations on human health such as Noise and Health: Effects of Low-Frequency Noise
and Vibrations, highlights that low-frequency sound can have both positive and negative effects on health
(American Institute of Physics, 1996). Prolonged exposure to non-natural low-frequency noise in environmental
and occupational settings has been shown to increase stress, disrupt sleep, and lead to long-term health
problems. In contrast, natural low-frequency vibrations —such as those found in nature or caves— can foster a
sense of calm and restoration. For example, the acoustic properties of caves, combined with the deep, low-
frequency sounds of nature, provide powerful environments for meditative practices and modern sound therapy,
underlining the importance of natural low frequency vibrations in fostering mental and physical health (Gaynor,
2002, pp. 32-47).

According to R. M. Schafer (1994), the natural soundscape plays a fundamental role in shaping peoples' cognitive
and emotional experiences, providing relief from the overstimulation caused by urban and industrial
environments. Natural low-frequency sounds, such as ocean waves, thunderstorms, wind rustling through trees,
waterfalls, and cave ambiances, have been widely recognized in research for their positive impact on human
health and well-being. The rhythmic crashing of ocean waves and the deep rumble of distant thunder promote
relaxation, reduce stress, and aid sleep (Orban & Papenburg, 2020). Similarly, the sound of wind and the
continuous roar of waterfalls create a calming atmosphere that enhances mental clarity and masks disruptive
noise (Buxton et al., 2014). Unique acoustic environments like caves amplify low-frequency sounds, fostering
meditative and restorative states (Karjalainen et al., 2021). These natural vibrations, often associated with bio-
acoustic and environmental studies, counteract the harmful effects of anthropogenic low-frequency noise.

This concept is reflected in contemporary practices like acoustic ecology and sound healing, where exposure to
natural soundscapes is used to reduce stress and improve mental and physical health (Krause, 2012, pp. 82-88).
Krause emphasizes that “natural soundscapes are not merely background noise; they are essential to our
emotional and physical well-being.” He furthermore illustrates how exposure to natural soundscapes, like
birdsong or the sound of running water, can reduce stress, enhance mental clarity, and restore balance,
contrasting the often-harmful effects of human made, urban soundscapes. This evolving understanding of
soundscapes underscores their dual role as ecological assets and therapeutic tools.

Moreover, studies on the human perception of environmental sounds highlight humans ‘innate ability to
perceive and respond to natural soundscapes. The concept of resonance, where two vibrational systems interact
and exchange energy, is now understood to influence how humans respond to sound even at the cellular level
(Beaulieu, 2010, pp. 65-69). These findings emphasise the fundamental role of natural vibrations in maintaining
physical and emotional health, offering a compelling argument for preserving and integrating natural
soundscapes into modern life.

2. Geophony, and the Human Response to Low Frequency Environmental Vibrations

Auditory environments encompass both human-made sounds and those caused by natural phenomena, such as
geophonic sounds. Acoustic ecology, the study of the relationships between living organisms and their auditory
environments, has often served as a framework to explore how environmental sounds affect humans and their
well-being. Research in this field has revealed that ground vibrations and other geophonic sounds can influence
human brain activity, auditory perception, and physiological states (Schafer, 1994). The perception and neural
responses to these sounds depend on their frequency, intensity, and duration (Zwicker & Fastl, 2013).
Additionally, the sonification of geophysical data —i.e., the transformation of seismic activity data into audible
sound— has been shown to enhance the understanding of these natural processes and positively influence
cognition and emotions (Walker & Myrick, 2006). Furthermore, studies suggest these natural low frequencies
can deepen meditative states, promote relaxation, and enhance cognitive clarity (Smith et al., 2019; Bartel &
Mosabbir, 2021). Theta waves, often observed during light meditation or drowsiness, are enhanced by exposure
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to high-intensity geophonic sounds, further deepening meditative states (Brown, 2018). Controlled exposure to
natural low-frequency sounds has been shown to reduce stress and improve relaxation, as demonstrated by
Ishizuka et al. (2016) and Horowitz (2015).

Conversely, it appears that while natural geophonic sounds often seem to offer calming and relaxing effects to
listeners, artificial low-frequency vibrations can lead to discomfort. Sounds below 20 Hz, such as those produced
in industrial settings, have been found to cause unease, disrupt sleep, and increase stress (Leventhall, 2004).
Prolonged exposure to such noise pollution can impair concentration and cognitive performance, particularly to
individuals living near industrial areas. This highlights the importance of mitigating the negative impacts of
anthropogenic low-frequency noise while exploring sonification techniques to study ground vibrations and their
physiological effects.

Could it be that natural sounds activate the parasympathetic nervous system, the part of the body responsible
for rest and recovery, and synchronize brain activity with delta and theta waves, which are linked to sleep,
relaxation, and inner calmness (Altenmdller et al., 2004)? Might infrasound (below 20 Hz), often produced by
geophonic sources, be detected by mechanoreceptors in the skin and muscles, eliciting physical sensations such
as chest pressure, skin vibrations, and alterations in heart rate and breathing patterns (Fox & Schiirmann, 2002;
Schirmann et al., 2000)?

3. Experiment Design and Methodology

To enhance the interpretability of complex and abstract data, ground vibration recordings from the SM-24
geophone were sonified using Fast Fourier Transform (FFT). This process transformed the data into auditory
soundscapes, offering a tangible representation of ground vibrations. The sonification was then presented to
listeners, allowing them to directly experience and interpret the vibrational data through sound. This approach
not only facilitated analytical insights but also served as an artistic medium for engaging participants with the
findings.

Building on the literature review, the practical component of this research investigates the impact of auditory
and vibrational environments—both natural and industrial—on participants' emotional and physiological states.
A mixed-methods approach, combining qualitative and quantitative analysis, was employed. Physiological data,
including Electroencephalography (EEG), Galvanic Skin Response (GSR), and Heart Rate (HR), were collected
alongside qualitative feedback from participant interviews. To assess the effect of low-frequency vibrations on
human subjects, the sonified ground vibrations were presented as auditory stimuli, providing a multi-sensory
perspective on the relationship between vibrational environments and human perception.

3.1. Data Collection Framework

The experiment employed a comprehensive framework for data collection, integrating three main components:
vibrational and geophonic data capture, auditory stimuli, and physiological measurements.

Vibrational and geophonic data were recorded using an SM-24 geophone connected to an Arduino
microcontroller, allowing for precise detection and conversion of low-frequency ground vibrations into electrical
signals. The study focused on two primary frequency ranges: 11 Hz, commonly observed in natural landscapes,
and 30 Hz, recorded in urban environments. Vibrational data were collected from both natural settings, such as
forests, wind, and seismic activity, and urban environments, including subway systems and road noise.

To examine participants' responses, curated auditory stimuli were developed from the recorded vibrational and
geophonic data. These stimuli consisted of natural soundscapes, such as forest sounds, wind, and seismic
vibrations, as well as urban noise, including synthetic representations of subway activity, road noise, and
industrial vibrations. The auditory stimuli were synchronized with brainwave frequencies associated with specific
mental states, particularly theta waves (linked to relaxation) and alpha waves (associated with calmness), to
explore their potential cognitive and physiological effects.

The study involved approximately 15 participants, who were exposed to these stimuli in a controlled setting.
Physiological responses were assessed through Galvanic Skin Response (GSR) and Heart Rate (HR)
measurements. Emotional arousal and stress levels were monitored using Grove GSR sensors, which recorded
changes in skin conductance corresponding to autonomic nervous system activity. These fluctuations provided
reliable indicators of stress or relaxation. Additionally, heart rate data was collected to evaluate physiological
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arousal during exposure to both auditory and vibrational stimuli, offering further insight into the body's reaction
to different environmental soundscapes.

The methodology followed these key steps:

1. Listening Sessions: Participants attended listening sessions where they were exposed to curated
soundscapes, including both natural and urban environments.

2. Physiological Monitoring: During the sessions, EEG, GSR, and HR data were continuously recorded to track
real-time physiological responses.

3. Post-Exposure Feedback: Participants provided feedback after the sessions, describing their subjective
experiences and emotional states.

4. A particularly noteworthy finding was that after the 30 Hz frequency was removed from the room and
speakers, the majority of participants reported feeling approximately 80% relieved.

3.2. Hypothesis

The central hypothesis of this research posited that specific auditory stimuli and low-frequency vibrations would

elicit distinct mental and physiological responses:

e Natural soundscapes and low-frequency vibrations (10-20 Hz, particularly 11 Hz) were expected to promote
relaxation and meditative states, corresponding to increased theta and alpha wave activity.

* Urban soundscapes and slightly higher-frequency vibrations (30-50 Hz) were anticipated to induce
heightened cognitive engagement or stress responses, associated with increased beta wave activation.

3.3. Data Analysis

The collected data was analyzed to identify correlations between:

- Auditory and vibrational stimuli and changes in EEG frequency bands.

- GSR and HR measurements as indicators of stress or relaxation.

- Subjective feedback and physiological responses, ensuring a holistic understanding of participants' experiences.

Figure 1. Program in Python for converting analog geophone data to electrical signals
4. Results

Exposure to natural geophonic vibrations at 11 Hz had a pronounced impact on participants' mental states. EEG
data showed a significant increase in alpha brainwave activity, associated with calmness and wakeful relaxation,
as well as a slight rise in theta wave activity, linked to deep relaxation and introspection. These findings suggest
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that 11 Hz vibrations foster a relaxed yet alert state of mind, consistent with research indicating that alpha waves
(8—14 Hz) synchronize with the brain's natural rhythms. Additionally, low beta wave activity (13-15 Hz),
associated with mental clarity and focus, was observed, pointing to a harmonious balance between relaxation
and cognitive engagement.

In contrast, exposure to medium-frequency vibrations at 31 Hz, derived from industrial environments such as
subway noise, road activity, and bridge vibrations, produced markedly different effects. Participants reported
heightened anxiety and stress, corroborated by physiological measurements. EEG data revealed a notable
increase in beta wave activity, which is linked to heightened alertness and stress, while Galvanic Skin Response
(GSR) readings spiked, indicating strong activation of the sympathetic nervous system and elevated arousal levels

Additionally, the GSR measurements showed a pronounced peak, with sensor levels reaching 500 uS
(microsiemens), a clear indicator of sympathetic nervous system activation. This spike highlighted the heightened
arousal state caused by exposure to the urban vibration frequency, aligning with participants' reports of
increased anxiety and stress. Upon cessation of the sound exposure, all participants reported immediate relief
and a sense of calmness. Physiological data corroborated these self-reports: beta and alpha wave levels returned
to baseline, and GSR measurements dropped sharply from the 500 uS peak. This rapid return to baseline levels
reflected a decrease in arousal and stress once the vibrational stimulus was removed.

These results underscore the contrasting influences of natural and urban vibrational environments. Natural
geophonic frequencies like 11 Hz demonstrated a restorative effect, promoting relaxation and focus, whereas
urban noise at 31 Hz disrupted mental states, inducing stress and discomfort. These findings highlight the
therapeutic potential of natural vibrations and the need to mitigate the negative effects of urban noise.

5. Conclusions

The findings of this research demonstrate that low frequencies, particularly within the range of 10-15 Hz, are
strongly associated with the activation of alpha brainwaves, which are linked to states of calmness, relaxation,
and wakeful rest. This supports the hypothesis that these specific frequencies exert a natural and beneficial
influence on human psychophysiology.

The 11-15 Hz frequencies were predominantly identified in natural environments, such as ground vibrations,
wind, and forest sounds. These results suggest that these frequencies are intrinsically connected to the Earth's
natural processes, making them inherently familiar and "proximal" to humans. Their alignment with alpha wave
activity underscores the idea that exposure to such frequencies resonates deeply with the human nervous
system, fostering a sense of balance and tranquillity.

This conclusion highlights the significance of the Earth's vibrational patterns in shaping human emotional and
physiological states, suggesting that such frequencies may play a foundational role in our perception of what
feels "natural" and restorative.

These results underline the crucial role of natural soundscapes in promoting mental and emotional well-being.
As urbanization accelerates and natural environments face degradation, the restorative qualities of natural
sounds become increasingly essential. Conversely, the prevalence of malicious urban noise highlights the urgent
need for strategies to mitigate its impact on human health. This study reinforces the importance of preserving
natural environments and integrating their auditory elements into urban design and public health initiatives to
counteract the detrimental effects of urban soundscapes.
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Figure 2. Frequency Spectrum of Geophone Data. Data Sonification

Figure 3. Geophone Voltage Signal over time. Data Sonification
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Figure 4. Measurements in the forest

Figure 5. Measurements in urban environments
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Figure 6. Frequency Representation of Ground Motion (= 31 Hz)

Figure 7. Meditation Level Measured with NeuroSky Headset
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Figure 8. Attention level Measured with NeuroSky Headset
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NepiAngn

H nmpootaoia TG QUOLKNG Kol TTOALTIOTIKIG KANPOVouLAc amoTeAel mpokAnon yia tn diatnpnon tng uviung. H
luapog, tomog @uAdkiong kat eéopiac kadwe kat Edvikn Oaidooia lNpootateuduevn Meployr, amoteAei tnv
nieployn ueAEtnc. H meptBaddovtikn epunveior SLEUKOAUVEL TOV EMIOKENTN va evnuepwlIel kal va AdaBet
TIANPOWPOPIEC yLa UL TIEPLOXT], ETILTPETTOVTAC TOU VO KATAVOLCEL T QUOLKN KAl TIOALTIOTIKN TG onuaoia eite ue
QUOLKN TTAPOUTIX EITE ELKOVIKT, UECW YNQLAKWY UECWV. H TapoUoa Epeuva amoTeAEL UEPOC TOU MpoypauUATOS
“CLLD-LEADER” kat eotialet atn Snutoupyia UALKOU euatoBnTomoinong yLa yevikeg Kalt eLOIKEG ouadeg. To UALKO
mtou dnutoupynBnke mepAauBaveL: NnxNTIKA LOVOTTATLY, NYOTOTI(, OMTIKOAKOUOTIKO UALKO yia TG Stadpouég, 32
OLOPOPETIKEG APNYNOELS WG NYNTIKEG TIEPLNYNOELS, BIvteo Ue nyotomio o€ SLAPOPETIKEG EMOXEG. EmimAgov,
Snutoupyndnkav @wtoypa@lkn Kat nxntikn BiBALoGnkn. Mo TNV kataypapr ToU OMTIKOXKOUOTIKOU UALKOU Kal
TwV nyotoriwv, xpnotuomotndnke €EomALOUOC TOU QIMOTUNWOE UE aélOTIOTIO Kol PEAALOUO TO aVAayAupo TNG
luapou, ta otkoouoTnuata, T BLOMOIKIAGTNTA KAl T NYOTOTiA TNC.

H etkovikn emioken o€ Evav Tomo kot n dnutovpylia utac (nyntikng) Stadpourg pe Suvatotnta entAoyrc onueiwv
evblapepovTog, avaloya UE TIC TPOTIUNOEL TOU ETLOKENT, Snutoupyel Suvauikn aAAnAenibpaon e tov tOmo
kabwc kat mpoowrtikn eumewpia. MoapdAAnda, n kataypa@n Kol QmoTUNwon €Vo¢ oAOkAnpou vnoloU e
OTTTLKOAKOUOTIKO UAIKO Kot nyotoriot artoteAel pta oAloTikr) mpoogyylon oto mAaiolo tn¢ neptBarlovtikrg
epunveiag.

NEEeLC KAELOLA
luapog, Npootateuopeveg Meploxég, Hyotomia, Apnynoetg, MeptBaliovtikr Eppnveia

1. Ewcaywyn

Y€ TIEPLOXEC OTIOU E(TE N LOTOPLKA UVAN €ite Ta oTolela BLOTOLKIAGTNTAC GUVLETOUV TV KUPLA TAUTOTNTA TOUG,
n tpoBoAr Tng mepLloxn g Oa mpémnel va mepAaUPBAVEL LOTOPLKEG avadopEe, aflomioteg mAnpodopieg kat Sedopéva
TIOU va avadelkvUouV TI¢ SLadOpETIKEC TTTUXEC TTOU GUVERAAQV LOTOPLKA OTN SLapopdwaon AUTAC TNG TAUTOTNTAG
f avtiotolya va repthapBavel mAnpodopieg yia 1o dpuoiko meptBaAAov.

H fuapog, n nepintwon HeAETNG TNG £peuvag, UTRpEe TOmog GUAAKLONG Kal e€oplag Kal €xel onUadEPEL TNV
eA\nVIkn otopla. Autd to dyovo vnol ¢lloévnoe yla OpKETA XpoOvia TOALTIKOUCG ££OPLOTOUG, oL omoiol
dulakiotnkav, amopovwdnkav Kot TLHWPRBNKAV yLa TLg TeNoBroeLg Toug. To KEVTPLKO KTrpLo TG GUAaknig, pall
HE OAQ TOL EPELTTILOL KAl TOL SLACTIOPTA KTPLA OTOUG OPHOUG KL TLG TIAQYLEG, QITOTEAOUV « LAPTUPOLY TNG LOTOPLAG
NG KoL TV oKANpwv ouvBnkwv StaBlwong eket.

MapaMnia, Adyw tNG onuavtikng mepBarloviikic alag tng, n Mudpog xapaktnplotnke w¢ OaAldoola
Mpootatsuopevn Meploxn to 2019. H xepoaia kat n Baldooia PLOMOKIAGTATO KoL TA OLKOCUGTHUATA TNG
dofevolv mMoAAa anellovieva Kat ortavia €idn YAwpidag kat mavidag (Manaddg, 2018). Ot NpootaTEUOUEVES
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Meploxég (MN) eivat avayvwplopéveg SleBvwe wg eploxeg olaitepng onuaciog yla tn dtatripnon tng GuoLKAG
KOLL TIOALTIO LKA G oG KANPOVOULAG Kal n Staxeiplon Kat pootacio Toug amoteAel mpotepaldtnTa Kol TPOKANGON
yla TNV evaAAaktikn avamtuén. Ztnv EAMada ot NN kaAumtouv mepinou to 30% tng xepoaiog kot Baldoolag
£KTAoNG TNG.

H mepBaroviiky epunveia mpoPaAiel mAnpodopieg kat Sedopéva SLEUKOAUVOVIAG TNV KATAVONON TNG
TIOALTLOMLKAG KAl PUOLKAG onUacia TnG lte 0TO MAALOLO JLOG TTPOCWTIKAG EMIOKEYNC EITE EWKOVIKA. Z€ TIOAAEG
TEPLTTWOELG, N eTtiokedn otnv neploxn eivat SUOKOAN i Uopet akopn Kot va eivat aduvatn. H OmTikoakouoTiki
QTOTUTIWON HLAG TIEPLOXNG XWPOXPOVLKA, SLEUKOAUVEL TNV TIEPLBAANOVTLKN EpUNVEia KL TIOPEXEL TNV EUKALPLa
yla La €LKOVLKNA emiokedn og 6Aoug.

Jtnv mapoloa £peuva, oto mAaiclo tou Mpoypdppatog CLLD-LEADER pe titho: «OAokAnpwpévo cluotnua
TepBaAAOVTIKNG evnuépwonG Kol evatlcbntomoinong kat dpdcelg avoafAadulong ya thv mPooTATEUOUEVN
Teployn g vrioou fudpou» tou WWF EAAGG, o cuvepyaoia pe thv OIKOM kol cuykekpléva oto Ymoépyo:
«Ewovikn &evaynon — Anuoupyla epmetpiog in situ yio dtopa pe avamnnpieg», avamtuxOnke pio OAOKANPwWHEVN
adriynon nou neplhappBavel otolxeia kat mAnpodopleg yla TV MOALTLOTIKA Kot GuUGLKh KAnpovould tng Nrudpou.
To Kevtplkod onpeio avadopdg ya tn dSnpoupyia Tou UAKOU ATAV T NXOTOMia OANG TNG YEWYPADLKNG EKTACNG
ToU vnolol Kabwg Kol omtikd UALKO (Bivteo kot ¢wrtoypadisg). EdkoTEpa, yla TRV akplBr amotinwon,
SnuoupynBnke pa Stadpoun 32 StadopeTikwy onUeiwy, TOU KAAUTITEL TOCGO TO XEPOALO TUN O 000 KAl TUAMOTO
™G BaAdoolog eploxng. Autd ta onueia meptAapBavouy Tomocn o Tou cuvdEovTal Ue TV Lotopia tng Mfudpou
evw mapdMnla kataypddnke kol omotuntwOnke n PLOMOIKIAGTNTO KOL TA OLKOGUOTAUATA TG To UALKO
OXEOLAOTNKE KAL TIPOCAPUOOTNKE KATAAANAQ KOl yla eLEIKEG OpAdEG MepAapBavovtag: nxotonia, dwroypadieg
LE amelkovion 360 polpwy, 32 5ladopeTIkeg adnynoEeLS WG NXNTLKEG TTEPLNYNOELS, Bivieo e umotitAoug, Bivteo
HE nxoTomia, nxotomia autdévoua i wg Nxntkd umoBabpa oe Stadopetikég emoyxég (Ekova 1). EmumAéov,
SnuoupynBnke pa pwrtoypadikr BLBALOBRAKN Kat pa nxntikn BLBALoBNKN. To UAKO dhogeveital oTov LOTOTOMO
“Gyaros-Story” (WWF EANGG, 2024) kat elval StaBéatplo kal og ebappoyn, oto MAaiolo eruténag eniokedPng, yla
KLVNTA, o€ TPELC YAWOOEG (EAANVIKA, ayyAlkd, YaAALKA). Mo Tn CUYKEVTPpWGN TOC0 Tou OmTkol 000 Kal Tou
NXNTWKoU UALKOU, XpnoLpomotiOnke 181ko¢ e€omALoUOC LPNANG TILOTATATOC YLA AMOTUTIWGN TWV SE60UEVWV LE
aflomiotio kot peaAloTikoTnTa.

O ouvbuaopog AXOU Kal elKOVaC Slvel pia peaALOTIKR SLACTAON OTO EYXElpNUA, EVW 0 pOAOG TWV adnynoewv
TapéxeL otolyeia Eevaynong kat petadépel mAnpodopleg yevikng kat L6k puonc. H elkovikn emiokedn Kat n
Snuoupyia plog (nxntikng) dtadpopung pe tn duvatdtnta emhoyng onueiwv evladépovtog, avaloya UE TIG
TIPOTLUNOELG TOU ETLOKETTN, Snuloupyel aAAnAeniSpaon KaBwG Kol Hla TPOCWTILKY), KAONAWTIKNA eumelpla.
ZKOTIOG TNG €PEUVAC ATAV N PEAALOTIKI AIOTUTIWON KAl OVASELEN MLOG TIEPLOXAG LE ONUOVTLKI TIOALTLOMLKH KOl
duokn TautétnTa, pe onueio avadopdg 1o oefacpd otnv Lotopia Kal tn cuUAAoyLKA uvAun. H épeuva eotiaoe
oTNV MPOORACLUOTNTA TOU UALKOU 0€ OAOUG, YEVIKEG Kal ELOIKEG OUASEG.

Ewkova 1. ITiypotumo tou Znpeiou 3 amno tnv LotooeAida, evotnta Etkovika
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1.1. Wnowakn adniynon

H yndlakn adriynon elval £va moAUPECLKO £i60G TtepIBAANOVTLKAG EPUNVELAG, CUYKEKPLUEVNC SLAPKELAC, TO
OTOlO ETUTPETEL HE TN XPHon VEWV texvoloylwv va KowvorolnBei Pndlakd pla wotopia (Robin, 2008). Ta
Undlakd adpnynuata mep\apBavouv Keipeva, €KOVEG, Bivteo, HOUGLKA Kol OMTIKA edé. O dpog Wndlakn
adrynon n dnoakn otopia amotelel petadpacn tou ayyAtkou opou digital storytelling. Emiong, yla Tig
UndLakég adpnynoeLg xpnoLomnoLeital kat o 6pog narratives.

H xpnion tng Ynodlakng adnynong wg Héco yia tnv mepLBarloviikn epunveia cupmepAapBAaveL TG akOAoubeg
Sl00TAOELG: . KOWwVKN, B. ouvaloBnuatikr, y. yvwotikn. Ewdikotepa, n oAAnAemidpacn atopou Kat
adnynuarog sotdlel otnv pocAndn minpodopiag, yvwong, avtiAnyng. e 0,tL adopd otn cuvalcOnuatiki
Sidotaon ol Pndlakég adnynoelg evepyomololv ta cuvaloBnpoata, petadEpouv afLomioteg mAnpodopieg
evbuvapwvovtag TapdAAnAa thv evouvaicbnon. H yvwon ylo KAmolo TOmo Kal yld TNV TAUTOTNTA Tou
SNULOUPYEL «ATUTIEG» UVAMEG KAl cuvaloBnuatiky déopeguon.

H epunveia meptBAAovTog, yla £va TOTIO JE LoXUPK LOTOPLKA UV N Kal TEPLBAAAOVTLKY TAUTOTNTA, N EpUNVEia
TePLBAAAOVTOG LLE TN XPrON OTTTLKOAKOUOTIKWY HECWVY KOl apnynUATwY, emavanpoodlopilel To xwpo PEca anod
TN onuepvn popdn Tou. MNa TNV mpayatonoincn Tng XpnoLyLomolouvtal afLOTIOTEG LOTOPLKEG TINYES, TEKUNPLOL,
VEEG Texvoloyieg, adnyriuata wote va emteuxBel N amotumwaon TNS TMEPLOXAG XWPOXPOVIKA, oTnV Ttapovoa
niepiobo aM\d evepyomowwvtag mapdAAnla tn dovtacia wote va mpooAndBolv AXoL Kol E£LKOVEG TOU
napeABovtog (Hogg, 2015,pp. 281-302). To xwpLko Kevd, n Stadopetikn SnAadn popdn Tou Ywpou PEcA OTO
XPOVo, €XEL apnynUATIKA TOUTOTATA Kal SUvapN Kol LETADEPEL LOTOPLEG, ELKOVEG, nXOTOTia TOU TapeABOVTOG
enavadEpovrog Blwpata Kal pvApeg (Mariani & Barron, 2014, pp. 2-6).

Ta adnynuata otnv mapoloa £peuva akoAouBoUV SLaSpopEG TToU KOAAUTITOUV OAN T YEWYPADLKY EKTACH TNG
Ffuapou, pe duvatotnta 31 SladopeTikwy oTdoswy. Elval HIKPG XPOVIKAG SLAPKELAC, ECTIA{OUV OE TOMOCH A
Kall tPoodidouv yvwaon yla TNV TAUTOTNTA TOU vnoloU oto MapeABov. Ewkovikd Sg, amewkovilouv, HEOW TNG
neplypadnG KaL TOU OMTIKOOKOUOTIKOU UALKOU TNV Lotoplot Tou vnolou, tn PLOToKIAOTNTA, TO TOTio, TLG
5paoTNPLOTNTEC TWV KOTOIKwV oTo mapeABov mpwv n Mudpog amoteléoel tomo ¢ulakn Kat gopiag. Ta
adnynuata oto “Gyaros-Story” amotsloUv eite auTOVOUEC evoTnTeG ite pmopei va BewpnBolv wg eviaia
€vOTNTA 0T0 GUVOAO TNG. H TpiyAwoon kataxwpnon twv abnynudtwy otnv totoceAida divel tn duvatdtnta
Eevaynong o SladopeTikég opades. Ta adnynuata, otny mapoloa £PEUVA, UOPOUV VA GUVSUACTOUV Kl UE
OTTIKA £EvAynon HEow Tou dwTtoypadlkol UALKOU ava oTdcon Kabwg Kot LEow NXNTIKWY apxeiwv (nxotomia) kat
Bivteo, evepyomolwvtag cuvaloBnuata Kal eUnelpleg elkovikng Eevaynong. To UAIKO elval MpooPacipuo yla
VEVIKEG Kall LOIKEG OUADEG, €xEL eVEALEla oTNV eTIAOYH TWV EPYAAELWY TTOU €xouVv SnuoupynBel oto mAaiolo tng
epunveiag meptBarlovrog kat kaAumtel SladopeTikég opnadeg AMEA pe aloBntnplakd mpoPAnpata, €xovrag
akohouBnoeL o udpLotapevo Beopiko mMAaiolo (Mwvwtou k.d., 2008).

Mapd to yeyovdg OtL n Mudpog oTiG HEPEC Hag amoTeAel éva «OLWMNAG» TOMO OMWE AMOTUNWONKE amod TIg
Kataypad£G TwV NXOTOTLWVY TNG, KATOPOWVEL Vo LETOPEPEL NXNPA TIC UVALES KAL O «KEVOC» XWPOG {wVTaVEUEL
(Casey, 1997, pp. 334-337). O cuvSUAGOWOG TNG AVTLIKELEVIKNG TIANPOdOPLaG e TNV UTIOKELUEVIKA EPUNVELAS TNG
(61a)ouvdéel To mapeABOV e TO MAPOV Kal Ta nyotoria pe epnelpieg (Voegelin, 2010, pp.163-166).

2. Me0oéoloyia
2.1. BifAoypad ik €pguva Ko EpWTNUATOAOYLOL

Mo tn ouykévtpwaon UALKOU, To omoio amotéAece To onpeio avadopdg yla t dnuoupyia abnynudtwyv oto
“Gyaros-Story” mpayuatonow|Onke BLBAloypadik €peuva woTe va ouykevipwBoUlv otolxela, dedopéva Kat
TEKUAPLO. TO UALKO TTOU OUYKEVTPWONKE KatnyopLlomolOnke og U0 BEUATIKEG OXETIKA LE TNV TIOALTLOMLKI) KO
HE TN GUOLKN TAUTOTNTA TNG TTEPLOXNG. AOYW TNG LBLaitepNG LOTOPLKOTNTAG TOU TOToU, 600nKe W8Laitepn éudaon
otnv aflomotia ™G mAnpodopiag kal Ttwv Tekpnpiwv, kabwg kalL otnv uloBétnon Ttng TPOCEYYLONG
nieptBaAovtiki¢ NBKNG Kal NBkWv Bewplwv og oxeon e to TteptBaiiov (Fewpyomoulog, 2002). MapdAAnAa,
OUVTAXONKE EPWTNUATOAOYLO AVOLKTOU TUTIOU YLOL TIOLOTLKI £PEUVA, E CUUUETEXOVTEC OTTO SLOPOPETIKEG OUASEC
EUTMAEKOUEVWY, TIOU KAAUTITAV SLadopeTIKEG AVTIAAPELS, EKTTPOCWITHOELG KOl TIPWTOBOUALEG. OL GUUUETEXOVTEG
Atav 7 Kol Ol EPWTACELS GUVSEOVTAV TOGO HE TNV LOTOPLKN-TIOALTIOULKY) KANPOVOULA 000 Kal pe Th OaAdoola
Mpootateuopevn MNeploxn tng Nudpou. OL EpWTACELS CUUTIEPLEAGUPBAVAVY KOL TN YVWHUN TWV CUUUETEXOVTWY OF
0,TL ouvbedtav Pe TNV avadelen TNG MOALTIOULKAG Kot GUGLKAC TauTotnTag Tng M.
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H molotikn) €peuva eival pa Bsolakn dpaotnplotnta (situated activity), n onoia tonoBetel Tov mapoatnpntr otov
KOOHO. AUTH ouvioToTal O £V0. GUVOAO EPUNVEUTLKWV KOL UALKWY TIPOKTLKWY, OL OTIOLEC KAVOUV TOV KOGLO 0paTO.
AUTEC OL TTPOKTLKEG PUETAOXNUATI{OUV TOV KOOUO. METOTPEMOUV TOV KOGUO OF€ [LA OELPA ATO OVATIOPACTACELS
TOU €0UTOU, GUUTEPNAUPBAVOUEVWY TWV ONUELWOEWY Tedlou, TwV OUVEVTEVEEWY, TWV CUVOUIALWY, TWV
dwtoypadlwy, TWV HoyvNTOPWVHOEWV KAL TWV CNUELWCEWVY GE NUEPOAOYLA. € AUTO TO eMIMESO, N MOLOTIKN
€peuva MEPNAUPBAVEL LD EPUNVEUTLKH, VOTOUPOALOTLKI TPOCGEYYLon oTtov Kooo (loapn & Moupkog, 2015, pp.13-
14). AuTtO onpaivel OTL OL TTOLOTIKOL EPEVVNTEG LEAETOUV TA TIPAYLOTA OTO GUOLKO TOUG TAQLOLO, ETILXELPWVTOC VAL
Swoouv vonua N va epUNVELOOLY Ta PALVOUEVA LE OPOUG TWV VONUATWY TIou oL avBpwrol dlvouv og autd
(Denzin & Lincoln, 2005).

ISlaitepn éudaon 860nKe, pHEOow Twv epwTAoswv, otn Hopdn Kal Tt Sdour Tou UAKOU Tng gppnveiag
nieplBaAAovtog ou Ba mAatciwve TNV £peuva kal Ba amoteAoloe PEPOG TNG LoTooeAiSag “Gyaros-Story” kot
£161KOTEPO TWV EVOTHTWYV ELKOVIKA Kal BIBALOBNKN. & epWTAUOTA TTOU CUVSEOVTAV UE KALVOTOUO Tedia, Omwg
auto NG AkouoTikg OlkoAoyiag Kol Twv NXOTOTiwy, oL CUMMETEXOVTEG ekdnAwoav LSlaitepo evlladépovy,
avayvwpllovtag OTL 0 NX0¢ 0 GUVSUNOUO HE TNV EIKOVA LETADEPEL AUECA KOL PEQALOTLKA TA XOPOKTNPLOTIKA
ULOG TIEPLOXNG. ME TNV 0AOKANPWGN KoL AVAPTNGON TOU UALKOU OTNV LOTOoEALSA Kat oTo mAaiolo a§loAdynong Tou,
€MoNUAvOnke amo to Selypo Twv epwtnBéviwv OtL n SuokoAia emiokeng NG MePLOXNG MEPLOPLlEL TN
Suvatotnta npocAnyPnc mAnpodopilag oTo upl KOO KoL OTL E TN XPriON TOU OMTLKOAKOUGOTIKOU UALKOU KoL TwV
adnynuatwv Tou Snuloupyndnkav emiteUXONKe 0 OTOXOC TNG E£LKOVIKAG &gvaynong otn Mudpo. OETIKEC
avadopEG Eylvav yla Ta NXoToTtia ou elte ouvduaoTIKA e TNV evdynon, eite pe ta Blvteo, site autovoua,
Snuolpynoav BLWUATIKEG UVALEG amo To tapeABov, éyelpav ouvalodnuata Kot dSnpolpynoay eUMELPLES yia
™ Nudpo, tnv Lotopla kat tn ¢puvon Tng.

2.2. EmwokéPelg nediov

H emniokePn oto vnol tg lTudpou elvar Wiaitepa dUokoAn kot TOMEG Popég Ta Kalplkd dawvopeva
QIMTOUOVWVOUV TO VNol yla peyaha Stootipata, dlaitepa katd tnv nepiodo tou xelpwva (Etkdva 2). Ito mAaiolo
NG €PEUVaG TpOyUATOmOoLNONKaV TECOEPELG EMIOKEPELG e OTOXO va emlokedOel Kal yvwpioel n epeuvnTIKA
opada to vnoli, va yoaptoypadnoet tg Stadpoués, va kataypael tn PLOMOIKIAOTNTA, VO GUYKEVIPWOEL
OTTIKOAKOUOTIKO UAIKO KaBWC Kol vo ouvepyaotel pe toug AM\oug etaipoug tou €pyou Leader wote
OUVTOVIOMEVA VOl OXESLACTOUV OL OTACELG, ol Sladpopég, Ta onuela evladépovrog. To vnol g Mudpou, oto
peyaAUtepo pEPoC Tou elval SuoBato kal n mopoucio £umelpwv Eevaywv/ductodipwv/epeuvntv Atav
avaykaia yla tn dtdoyion tou. To UALKO TIoU CUYKEVTPWONKE amo Tig emokéPelg mediou kaAue SU0 EMOXEC,
AavolEn Kol XEWwva WOTE va Tapouclaotel n Sladopetikotnta Twv (nxo)tomiwv. Adyw tng SuokoAiag
npocBacng, TNG EemKvduvotNTAG EMIOKEPNG KATOWWV KTPIWV KOl TWV TIEPLOPLOUEVWY  ETUOKEPEWY
Xpnolpomnolnenke aflomniotog e€OMALOMOC WOTE VO CUYKEVIPWOEL EMOpKEG UALKO TTOpA TN XPOVLKN Tiieon. Ma Tig
erokePeLg medilou eixav evnuepwOel oL apuodieg untnpeoisg kal eixav ekdoBel eldikég adeleg and tn Movada
Aloxeiplon-ODYNEKA, omou auto amatteito. Kata tn Sidpkela Twv enokéPewv nediou, oUYKeVIpwONKE TO
OTTIKOAKOUOTLKO UALKO TO omoio adopoloe oe 0Aa ta onpela tng Stadpouns (dwrtoypadieg, Bivteo, nxntkd
apxela) kat akoAouBoUae TNV KUKALKN amotUTwon Twy onUeilwv, Pe TN AOYLKA TNG «OTTIKAG VAo pAoTacnG»
KaBe onuelov oav va Staoyiletal and meputatnT. AUTO MPOCESWOE PEAALOTIKY SLACTAON OTO OAO EyXELPNUA
(Ihde, 2001, pp. 18-23).

Ewova 2. MNpooeyyilovtag tn fuapo
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2.3. Kataypadr Blomotkiddtntag kat xaptoypadnon

Ta UAKA Ttou XpnoLgomolndnkav yla tTnv kataypadn the YAwpidac Atav: GPS Garmin 64s yla tnv kataypadn
Twv onueiwv, kAeldec avayvwplong, odnyog tng eAAnvikng xAwpidag, online 0dnyog ya ta apBpdmoda,
dwrtoypadiki pnxavr kot Kivnto tnAépwvo yla AnPn dwrtoypadlwy Kat tablet yia tn cupmAnpwon otolyeiwv
Kol TPWTOKOAAwWV. To GPS xpnotomnoliBnke Kal yLa ToV YEWNPOoSLOPLOUO TwWV oneiwv kataypadng. To kabe
onueio, amo ta 31 g Stadpoung, kwdikomotnke pe avfwv aplOpd and tnv MPwTn OTACH O MOPEia, EVW
avtiotolya Ta onpela  evdladépovtog kwdwomouiBnkav KAl ovopdotnkav Bdon Twv Slaitepwyv
XOPOKTNPLOTIKWY TOUG (DUAOKEG, VOOOKOUELDO, VekpoTadelo KpaTOUUEVWY, GUOLKA TNy, onuela
BlomotkiAotntag, onueia Bgdg, EepoAlOid k.4.). H popdn twv cuvtetaypévwy Atav os urtofabpo WGS 84. To
apxelo ouvtetaypévwy amobnkeltnke o popdr .gpX TO omoio eneepydoTnKe Ue TO TPoOypappa Google Earth
Pro kal otn cuvéxela mpaypatomnolnonke n xoptroypadnon. AkolouBndnke xpwHATIKOC KWSIKAG UE eviaia
apiBunon, kitpvn yla ta onueia nxoAnyiag, umAe yia tng umoBaldooteg SLadpopES Kat KOKKLVO yLa TLG KAELOTEC
yla To Kowo (Adyw emikivduvotntag) mpokeipevou va kablotatal eUkoAa SLakplto. Ta onueia auTd LEUOVWUEVA
N w¢ ocuvolo (nxo)dladpoung amotedolv HEPOG SLabpacTIKoU XApTn otnv LotooeAida “Gyaros-Story”, otnv
€VOTNTA «EKOVIKAY», LECW TOU OMOLOU O ETLOKEMTNG MMopel var eTUAEEEL SUVARLKA KAl EVEALKTA TTOLAL ONUEL
BéAeL va «eTuoKEDTED.

H kataypadn twv eldwv cuvodeletal ano pwtoypadLko UALKO WOTE va gival o eUKOAN n avayvwpLon, yla thv
omoia xpnotpomnotiénkav on-line kAeidec. Q¢ amoteAéoparta NG £PEVVOC OTO MESIO KATAYPAPNKAV CNUOVTIKA
gupnuOTa UE TIOAU HEYAAN TOWKIALO TTPOOTATEVOUEVWY EdWV Ot SLOPOPETIKEG EMOXEG TOU £TOUG (Avolén,
XEWMwvaC). EveelkTikd avadépovtal: a. amowkia tng opxdéag Orchis papilionaceae, B. taflavbieg Tou yévoug
Fritillaria, y. xoaoudduta Centaurea raphanina subsp. mixta pe évtovn Booknon kal €. MOAA Sedum mou
QUTAWVOVTAL TIAVW OTA EPELA TWV KTLplwv. Z€ 0,TL adopd otnv mavida kataypadnkav yooteponoda Onwe to
Albina, £evikd olkooLta BnAaotikd onwe Aayoc (Lepus europeus), KaToikia kot xoipot, kaBwg kat autoxBova 6N
OMWG oL GWKLEG OTIG BOAACOLEG OTNALEG. Z€ O,TL CUVOEETAL LE TN BLOMOLKIAGTNTA KO TOL NXOoTomia tTng N'udpou
kataypddnkov £i6n opviBoravidag mou cuvavtwvtol oto vnol. O gUPANUATIKOTEPOG AXOG OTNV NXNTKNA
BLBALOBAKN TG €peuvag ival autdg tou Muxou (Puffinus puffinus). O pioxog eival omdvio OalaccomoUAL Kot otn
luapo dhoevouvtal mepimou 2.000 leuydpla Tou eiboug ta omoia {ouv ae AmoLkieg oTIG BpaxwEELC AKTEG Kol
TOUG BPaxwHOEeL oXNUATIONOUC TNG.

2.4. Hyoypadnoelg

Ounxoypadnoelg otn Nudpo mpaypatonotiOnkayv o€ SU0 SLUPOPETIKES XPOVLIKEG TEPLOSOUG, TNV AVOLEN KAl TOV
XEWLWVQ, CUYKEKPLEVA OTLG 23-24 Malou 2022 kat otig 24-25 OePpouvapiov 2023 (Ewkdva 3). ITa mepLocOTEPQ
erheypéva onueia evdladpépovtog epappdotnkav U0 SLakPLTA Kol CUUMANPWHATIKE cuoTthpata nxoAnyiac.
JUYKEKPLUEVA, XpPNOLUOTIOONKE piot oTEPEOPWVIKA TEXVIKN NXOYPAPNonG Pactlopévn otn XS0V CUUMTWTLKA
texvikn O.R.T.F. (Office de Radiodiffusion-Télévision Francaise), kaBwg¢ kot éva cUoTnpa TPLoSLAcTATNG NXNTIKAS
anotunwong Pe tn péEBodo Ambisonics. Ma tnv kaAudn mo e€eldikevuévwy nxoypadnoswy, aflomolBnkav
€16IKA PKpOPwva OMwe Yewdwvo ()., EVTOC Tou ktnplou Twv pulakwy, otnv aibouca Aoyokploiag, otnv
anopdvwon) kot uspodwvo (yia nxoypadnoelg péoa oto mnyadt kal otn 6dAacca). Ta mapanavw Ukpodwva
Xpnotonotfnkayv elte autouoLa €ite CUVOUACTIKA E TIG SU0 BACLKES TEXVLKES NXOYPAdNONG, yLa KOAUTEPQ KL
EVIUTIWOLAKOTEPQ ATIOTEAEGLATAL.

KUpLog otoxog TnG nxoypddnong Atav n cuAAoyn NXNTKWV SELYUATWY UPNAARG TILOTATATOG KOL TTOLOTNTOG oo T
onueia kataypadng, HeE OKOMO TNV EVOWUATWON TOUG otnv LotooeAiba. Ta nxntikd autd Sedopéva
npoopilovtav va aflomonBouv otnv evotnta Elkovikn Zevdynon, €ite wg NXOTOTMia TTEPLOPLOUEVNG XPOVIKNG
SLAPKELOC, ETE CUYXPOVIOUEVA LIE TIC KIVNaToypadroeLs amod ta iSla onueia evladépovtog, 1, TEAOG, LLE GKOTIO
va evowpotwBouv autouotla otV evotnta Hxntikr BiBALOOAKN wg nxotomia peyaAlTepng XPOVIKAG SLAPKELAG.

H Siapkela kabe nxoypadnong dev ftav otabepr}, aAAG KUpALWVOTAV amo 5 €éwg 10 Aemtd, avaloya e TV NXNTIKA
nowkilopopodio tou ekdotote onueiouv evdladépoviog, Tn onuacio Tou amod Lotopikn amoyn (TLX.
Kopudoypaupég, duldkia, maAlol katauAlopol, mapadieg k.Am.), kabBwg kat T cupPoAn Tou onpeiou oto
OUVOALKO adnynua. OL nxoypadnoel ota onueia evblodépoviog mpaypotonodnkay He «madnTiki»
npocgyylon, SnAadn pe eAdxlotn nxntikn mopéppaon and tnv opada nediou, mpokelpévou va pn dtatapaxOei
To nxotomio. Ma TNV MANPECTEPN AMOTUNMWGON TOU NXNTLKOU TEpLBAANAOVTOG, N OUAda TIOPEUEVE ylA OPKETO
XPOVIKO SLaoTnua nouxn Kot akivntn mpwv and kabe kataypadn, EMTPEMOVTOC GTO NXOTOTIO va emLOTPEEL OTN
duaoikn tou katdotach (Aoudomoulog Kk.a., 2012), evw n petakivnon oe kABe onueio ywotave xwpic €vioveg
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OMUALEG KoL oXAaywYIieG. 2T ouyKekplpévn Stadikaoia ekmatdevtnkav OAa ta pEAN TG opadag nediou, akoua
Kat oL cuvodot ard to WWF.

o TIg NXNTIKEG KataypadEg ota 31 onueia tng Nudpou, we kUpLo cuotnua nxoypdadnong emhéxdnke to Ambeo
VR Mic tng Sennheiser, To onolo amote)eital anod téooeplg Slakpltég kapdloetdeic kaeg KE 14 o tetpasdpikn
S1AaTagn, EVOWUATWUEVEG O€ EVOL EVLALLO, CUUTIOYEG CWHA, KAL XPNOLUOTIOLEL TNV TeXVLKN Ambisonics (Malham &
Myatt, 1995, pp. 58-70 ). Autr n péBodog emitpémel TV TepldepPeLlOKn Kal TPodldotatn kataypadn tou
nxotoriou (surround - 360°) pe éva eugAikto pkpodwvikd olotnua. To cloTnUa auto er\éxBnke emeldn
ETULTPETEL OTO OTASLO TNG PETAMAPAYWYNG Vo eTUAEXDEL 0 TPOTIOG avamapaywyng Twv nxoypadnoswyv, SnAadn
av Ba avamapaxbolv povodwvikd, otepeodwvikd, surround 5.1 | akopa kat binaural yla akovotikd (Frank,
Zotter, Sontacchi, 2015). Auto BewpnBnke WSlaitepa onuavtikd, kabwg, mapd To Yeyovog OtL oL nxoypadioeLg
£xouv anodobel kupiwe os oTepeodWVIKO opuA, UTIAPXEL N SuvatdTnTa avamapaywyrg Toug Kat os binaural
(apdlwtikn) popdn yla TPLoSLACTATN AKOUOTLKN EUMELpia LECW AKOUOTIKWY. AUTA N wopdn sival amapaitntn
yla JLlo TANPECSTEPN NXNTIKA QmEelkOvion, €l8IKA o eDOPUOYEG TIOU amaltouv uPnAo eminedo gufubiong
(immersion) (Mapaykog, Mviéotpng, Emutndelog, 2021).

Qg deutepeliov cuotnpa nxoAnyiag emAéxOnke n oxedov cupmTwtLkn (near coincident) otepeodwVLKI TEXVLKN
O.R.T.F. og Siatagn 110° kat andotaon 17 eKatootwv PETAEY Twv KAPwv Twv UKpodwWVwyY, HE KapSLoeldh
moAka Siaypappata (Rumsey & McCormick, 2009, pp.458-460). H otepeodwvikn €lkova mou amodidel n
OUYKEKPLUEVN Slataén elval OpKETA gupesia KOl EUXAPLOTN KOL TAPEXEL OWOTH OTEPEODWVIKY AMOTUNWON.
AkOpQ, emituyxavel KaAUtepo OAlkO cupBlBacud petafd ywpotomoOetnong kat akpifelag sdwlou. Ta
ULkpOdwva Ttou xpnotpomnotndnkayv ftav ta Line Audio CM4.

Mo tnv nxoypadnon pe t HEBodo Ambisonics emhéxBnke o tetpakdvalog kataypadéag tng Sound Devices:
Mix Pre 6 kat yla Tnv nxoypdadnon pe tnv texvikn O.R.T.F. emhéxOnke o dikavaAikog kataypadEag tng Tascam
DR-100. 2e OAeg TG nyoypadnoelg kpibnke amapaitntn n xpnon €WOwKol avilavepkol Bwpaka yla va
anodevxBel omoladnnote napapopdwon ota Siadpdypota Twv pikpodwvwv Adyw aveépou. Ta pikpddwva
tonoBetOnkav oe U og repimou 1.7 HETPWY, WOTE VO ATTOTPATTOUV OL NXNTIKEG AVOKAAOELS ortd To £€85adog Kol
va arnodoBel pLa o pealloTiKA NXNTIKA EWKova, Ttpoaeyyilovtag to UPOoC TWV AUTLWY EVOG HECOU avOpwItou.
TéMNog, OAec oL nxoypadnoeLg TTou Xpnaotponotibnkay, eite otnv evotnta Elkovikn Zevaynon eite otn BiBAL0OAKN,
unéotnoav ehadpld kol opolopopdn enefepyacia. H kUpla mpotepatdtnTa KAtd ThV £nefepyacia Atav n
SlatApnon TG PEAALOTIKAG amodoong Tou NXOTOMIOU, WOTE va avtlkatontpiletal pe akpifela n duowkn
OKOUOTLKN EpmeLpia.

Ewkova 3. H opada kataypadnig oto nedio

2.5. Anpoupyia PndLakol UAkou

ME TO OMTIKOOKOUOTIKO UALKO TIOU GUYKEVTPWONKE, Snpoupynonke pia Baon Sedopévwy yla kabe onueio pe
dwroypadiec kaL nxnTika apxeia. tnplduevol otn BLPAloypadikr £€peuva, To UALKO AUTO TAUTOTOLRONKE PE
BBAloypadikég avadopég Kal ypamtd /i UAIKA TEKUAPLO Kol HETA TNV emnefepyacia Tou ovapthOnke otnv
LoTOOEA (SO TOU TIPOYPAUMATOC Kal ELBIKOTEPA OTLG BepaTIKEG EVOTNTEG ElkoviKa Kat BiBALOBRKN. To UAKS auTo
oupumnepleAdpBave to 5Ladpactiko xaptn He ta 31 onueia Tng (nxo)dtadpoung, dwrtoypadikd UALKO ot KABe
onueio kaBwg kot otig ebIkéG Bepatikég tng BLBALOONKNG (ixvn KoL pvAueg, okoupld, LOwp, epelmia Kal
ktiopata, Baldoola mavida, xepoaia YAwpida-moeg, xepoaia yAwpida-6évipa, xepoaia mavida). MapdAAna,
oTOo TAALoLo TNG eppnvelag meptBarlovrog, Snutoupyndnkav 31 adnynuata, Eva yla kaBe onueio kabwg kat éva
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OUVOALKO KEVTPLKO adrynUa amoTeEAOUUEVO Ao Kvnuatoypadroslg kat Sltadopetika nxotornia tng Nudpou pe
umotithouq. MNapdAAnha, o KAOe onuelo o EMIOKEMTNG €KTOC amd 1o PpwTtoypadikd UALKO, Ta apxeia Twv
nxotormiwv oe kA&Oe emoxn (AGvolén, XEWWVOC) Kol TG NXNTIKEC Esvaynoelg, pmopel va emlé€el va
TapakoAouBroel Kol OUVIOMO OTaTKO Pivieo He (nxo)tomio, Ml TPOCEyylon TOU HeTadEpel UE
0VOLOTOXAOTLKOTNTA VONTA KOl BLWUATLKA TOV ETILOKETTN OTL( ELKOVEC, OTLG MVAMEG KAl OTA NXOTOMio Tou
napeABovtog (Wei & Luo, 2019). Ta Bivteo autd amoteAoUv UALKO Ttou £XeL kataxwpnBel emiong kal o€ eld1kod
KavaAL oto Youtube yla Béaon ektog TN LoTooEALSAG.

Avtiotolya, otnv evotnta BiALoBrkn €xouv avaptnOel nxotoria Tou vnolou, LEYaAUTEPNG XPOVLKAG SLAPKELAG
amnd tnv evotnta Elkovikd divovtag tn Suvatotnta TS MANPECTEPNG OKPOAONE TWV NYOToTiwyv. Avapthdnkav
emniong, KAmolot fxot BLOMOIKINOTNTAC OTIWE «KPAUYEC» TOU HUXOU, TIOU OIOTEAEL TNV TAEOV XOPAKTNPLOTIKA
NXNTKA Tty The NTudpou, HETAdEPOVTAG LAG ELKOVIKA OTIC amolkieg Tou. Afloonueiwto deiypa amoteAel kot
£vag nxoypadnUEVOC NXOC LECA ATIO TO KEVTPLKO KTIPLO TWV GUAAKWY, OTOV HaKpU SLASPOoU0, OTIOU TO GyyLypa
Twv Saxtulwv ota toUPAa Tpokakel TN Bpuppatiopévn TTwon Toug oto £8adog3, avadsikvlovtag tnv
eykataAewpn aA\d Kot TV KaTAppevon ota Ktipla Twv uiakwv (Ewkova 4).

Ewova 4. Hxoypddnon oTto KEVIPLKO KTHPLO TwV GUAAKWY

3. Zuunepdcpata-IulAtnon

H Akouaotikr] Otkoloyia Pmopel va amoTteAECEL GNUAVTLKO EPYAAELO yLa TNV epunveia Kal avaselen tTng GpuoLkng
KOl TIOALTIOULKA G KANPOVOULAG. Ol avemtuypéveg pebodoloyieg kataypadrg Kal amoTunwaong EMITPEMOUV ULa
TANPEOTEPN KAl OALOTIKN Ttpooéyylon, mpoodibovtag oefacpo, ektipnon kat Pablitepn katavonon Tou
niepBaAAovtog. Me T xprion VEWV TEXVOAOYLWV KOl TO GUVSUACHO NXNTIKWV apxelwv e elkova (pwtoypadleg
Ko Bivteo) aAAd kat pe adnyrpata/nxntkeg Eevaynoelg Sivetal n SuvatotnTa ELKOVIKAG BLWHATIKAG eMiokedPng
O€ TIEPLOXEG OTOU N pdoPacon elvat SUCKOAN ) UTIAPXOUV TIEPLOPLOHOL AOYw BeapikoU TAatcsiou. MapaAAnAa, n
SnuLoupyia UENKTOU UALKOU TIOU €TILAEYEL O XPHOTNG CUVSUAOTIKA HE TO cuVBUAOUd TWV PEowV Ttou Oa Tov
EevayooUV PETATPETEL TO UALKO TIPOGRAGLUO VL0 YEVIKEG KOl ELOLKEC OUABEC.

Ta nxotortia tng Nudpou otnv mapoloa £peuva amoTteAOUV pall e TO OMTIKOAKOUOTIKO UALKO Kal Ta adnyiuata
TOUG KUpPLOUG SlopecohaPntég yla tnv avadelén TNG TOAITIOUIKAG, LOTOPLWKAG Kol TEPRAAAOVTLKAG TNG
tavtétnTag.
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Highlighting natural and cultural heritage through soundscapes -
Case study: the marine protected area of Gyaros
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Abstract

The protection of natural and cultural heritage constitutes a challenge for the preservation of memory. Gyaros, a
place of imprisonment and exile and a National Marine Protected Area is the case study area. Environmental
interpretation facilitates the visitor to become informed, to receive information and data of an area, enabling
them to understand its cultural and natural significance within the context of an in-person visit or virtually through
digital means. This research constitutes part of a "CLLD-LEADERProgram" and focuses to the creation of
awareness material for general and special groups. The compiled material includes: a sound path, soundscapes,
photos, 32 different narratives as audio tours, videos with soundscapes as audio backgrounds at different
seasons. Additionally, a photographic library and a sound library were created. To capture both the visual and
audio material, equipment was used that reliably and realistically recorded the relief of Gyaros and its
soundscapes.

The virtual visit to a place and the creation of an (audio) route with the option to select points of interest according
to the visitor's preferences creates interaction and a personal, immersive experience. Recording and capturing an
entire island with audiovisual material and soundscapes represents a holistic approach to environmental
interpretation.

Keywords

Gyaros, Protected Areas, Soundscapes, Narratives, Environmental Interpretation
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Soundscapes as a compositional framework
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HXNTko nepBAaAlov Ko topadooLok LOUGLKN
ota opewva MigpLla pLv tnv nAektpodotnon

Owuag AtooToAOTOUAOG
KaBnyntng Tunuatogc Mouawkwv Emoudwv EKMA
thapstlplos@music.uoa.gr

MepiAnyn

O ypapwv npoiaBe kata tn Sekaetia tou 1960 va yvwploel To nyntiko reptBaAiov tng tbiaitepng matpidac tou,
Twv Pllwudtwy ota opewva MEpLa, ULaG TEPLOXNG N omola Alyo oAU Euolale LE TIC TIEPLOCOTEPEG TNE OPELVIG
eAAnvikng umaidpou, mplv autn yvwpioel tov €EnAskTplond. Av efdUpETEL KAVEIG TOUC NYOUG TNGC UNXAVIC
EOWTEPLKINGC KAUONG KAL TOV NYO TNGC EKPNéNG MUPOUAXLKWY, OAoL oL dAAoL ryoL MPoEpYoVTaY Ao TO PUOLKO
nieptBaAdov kat amno ti¢ avIpwItlVeg SpaOTNPLOTNTEG KATA T XProN amAWY epyaAeiwv, xwpig va UTApYEL N XPHon
NAEKTPLKNC EVEPYELAG, TOOO OTNV avamapaywyn (padtopwvo, NAEKTPOPwWVO, TNAEOPAGN) 000 Kal oTnV evioyuon
TOU NYou (ueyapwva k.Am.).

To nxntiko meptBaAAdov TO Omoi0 AMOTEAOUCE TNV OKOUOTIKI MPOAYUATIKOTNTA Yla XLALETIEG €ival QUOLKO Vo
aVTAVaKAATAL 0T HOUCLKN TAPAYywYn Kol T LOLAITEPO IOUTLKA XOPAKTNPLOTIKX KATE ToTikn¢ napadoong. Etot
ovuneptAauBavovral otn UEAETN MANV Twv cuvhBwV NYWV TNG avopyavnc euong (KEpaUVOg, agpag ava ei6oc
Saooug, vepwv ava ei6o¢ powv K.ATL.), oL NYOL TG TOTLKNG avidag armo moulla 1 aypla aAdd kat olkootta {wa, o
XOGC OUYKEKPLUEVWY EpyaAeiwy, kot BEBala 0 NYOG TWV EV XPrOEL TOTIKWY OUCLKWY OPpYAVWV I} TUXOV O NX0G
EKTEAECTIKWY TIPAKTIKWY, OTIWC TT. X. TPAYOUSL o0 TEQPAOTIA AVOPLKA KOl YUVALKELD NULXOPLA OE TTAALEG TOTTLKES
UOUGLKEG TIPOKTIKEC.

2TNV mapoloa avakoivwaon ETIXELPEITAL ) KATAYPAP! TWV NXNTIKWY OTOLXEIWV KAl ) QVIXVEUDN ETILPPOWV Kol
napaAAnAlouwv Ue 10 MapPadOoLaKO LUOUCIKO PETTEPTOPLO TNG TEPLOXNS. o TN oUykplan AauBavetal umoyy,
TIEPQ OUTTO TNV TIPOCWITLKY EUTIELPLQL, 1 ULKPN SLOKOYP PO TWV XWPLWV TNG EUPUTEPNG TIEPLOXNG N oTtoia EUPavVilel
KOLWVO LIOUCIKX XOPOAKTNPLOTIKA TNG OTEVOTEPNG LOLHITEPNC KaTnyopiac TN¢ Oe00AAONMEIPWTIKNG LUOUCIKNG
napabdoone. H akouotikn) olkoAoyio U€tel Euueoa Jeua molOTNTAC TWV OKOUCUATWY. META TIC TEPAOTLEC
TEXVOAOYIKEC KOl KOWVWVIKEG AAAQYEC TTOU EMNpPeACAV TTAEOV AKOUO KAl TILG TILO QTTOUAKPUCUEVEG TTEPLOXEC TNG
unaidpou, uta avalntnon autou ToU apXEYovou nyntikou meptBaAlovrocg, mépa amo ) cuuBoAn otnv epunveia
TTOAAWV QALVOUEVWY TNG TP SOCLAKNC LOUTLKNC, (0WC oG BonTroet va eKTIUNCOULE LULa EKSOXN «YVNOLOTNTACY
TWV aKOUCUATWYV TNG mapadoans, amokadapuevng amo nYNTIKA «OKOUTTISLa» Kol KaKAC TToloTNTaG EEVOPEpPTA
UAika.

NEEeLC KAELOLA

Hyotortio, Miépla, e€nAektplopde, mapadootakn LOUGLKN

1. EENAEKTPLOMOG KOl TTAPASOCLOKT) LOUGCLKN

ATO TIC apxEC TNG eAANVIKAG Slokoypadiog Kal ylo TTOANEG SEKOETIEG UEXPL KL OXETIKA TpOodaTa (EKSOOELS
J{pwva Kapa, Aduvag Zapiou, Nwpyou Apapylavakn, Adunpou Awdfa, NMwpyou Melikn K.d.) ol kataypadeig
Kol oL €KOOTEG aPadOCLaKNG LOUGCLKNAG, Ttapd tn Bonbela kal Tig dLopbwaoelg ou poodEPEL n TEXVoAoyia,
Bewpouv kat nxoypadouV wg mapadooLako To GUOLKO AKOUCHA TWV TTOACLWY YVWOTWV 0PYAVWY KoL TWV Gwvwv.
H xprion opyavwv, Omwg 1.X. N NAEKTPLKN KIBApA f TO apUoVLo, Ta oTtola £Xouv TOAU Spdpo akopa LéxpL mbavov
va KatooTtouv apadootakd, Bewpouvtav Touddylotov akalaiocdntn eméuBaon.
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OL oAAayEg ou emédepe 0 €ENAEKTPLOUOC OTO NXNTLKO Tomio €xouv Nén oxoAlacBel amod Toug e8IKOUC TwY
nxotomiwv (Schafer 1994, 88). OL nxot Tou ¢uctkol dPuxou Kat £uBlou TEPIBANAOVTOG KAl TWV OIMAWY
avOpwnvwy SpactnelotNTwy ATav ylo XIAETIEC N NXNTIKA TIPAYUOTIKOTNTA O OAEC TLG TIPORLOUNYOVIKEC
Kowwvieg. Mla oxXeTika véa mpooBnkn amotéAece n €kpnén Mupopaxkwy Kal BERata peyain arlayn €depe n
Blopnxavikn €moxn, Kupilwg PE T MNXavr E0WTEPIKAG KaUuong. H emouevn peyain aAlayr cupBaivel pe tov
€ENAEKTPLONO, HE TNV QVOOPAywyr HOUCLKOU 1 GAAouU nxntkoU UAkoU (padlédwvo, nAektpddpwvo,
TNAEOPAON, TILKATL K.ATL.) HE Heyadwva. Autrh n aAlayr cuvERN OXETLKA yPryopa KaL OXL TAvVTa e BACH KAVOVEG
kaAaioBnolog kal kopotntag. H xprion tou nAEKTpLOPOU oTnV Kataypadr, avamapaywyn Kol Kuplwg otnv
evioyuon tou Nxou, Wilwg maAaldTEPA UE TIC KAKAG TTOLOTNTOC CUCKEUEG Kal TEXVIKEG (BA. To Aeyopevo «ecoy, ta
diAtpa TWV eVIoXUTWY, TO NAEKTPLKO UmouloUKL, To cuvBeodllep), emédepe SpaAATIKEG AANAYEG OTO NXNTLKO
QMOTEANEGUO TIOU TIOPAYETAL KATA TNV EMITEAECN TG MAPASOCLAKNG LOUGCLKNAG € ONO TO Yewypadikd ddopa
Torkwy Tapaddoewv. Av  mpooBicoups KAl TNV gUKOAlo  Slakivnong Kol  El0aywyng  VEwv
EUMOPEU LOTOTOLNUEVWY LOUGCLKWV ELOWV PEMEPTOPIOU e TNV OAO Kol EUKOAOTEPN TPOCLTOTNTA OE AKPOAON
amd NAEKTPOVIKH avamapaywyr] nxoypadrnoewv (BA. T.X. TA «VEOSNUOTIKA», TIG HLUAOELG TOU «OKUAASLKOU»),
ouvnBwg Kok moldtntag, KatahaBaivoupe otL ot aAAayég Sev rtav mavta npog BeAtiwon kal SnuloupyLkn
adopoiwaon, aAAd cuxvotepa pog aAloiwaon Kal {npia Tou TOAALOTEPOU Kal SOUAEUEVOU ETIL LOKPOV TOTILKOU
HOUOLKOU XpWHOTOG. H évvola TNG «nXopumovong» TAvw oTO MOAALOTEPO TOPASOOLOKO AKOUCUA, TOCO HE
avermBuunTo Kal KOKOYOUGTO NXO, 000 KOl HE AKPLTEG WG KAKEC HOUGLKEG ULUAOCELS, €ival SUCTUXWE WLa
UTTALPKTH TIPOYLOTLKOTNTAL.

2. To nxotomio Twv opewvwv Miepiwv

Ma tnv mapoloa eLorynaon TEBnKe mpog PEAETN TO NXNTIKO MePLBAANOV LLOC TTEPLOXAG UE Ttepimou pia Swdekada
XWPLWV Twv opevwv Migpiwv yla tnv mpo Tou e€nAekTtplopol tng Sekaetiag tou 1960. Mpokeltal ya £va
miepBAAAOV EANANVLKAC OYPOTLKAC UTIaBpou eviaypévou amd HOUGIKOAOYIKAC TIAEUPAC 0T AEYOUEVN KOTA TOV
Japoué\ MmounwBU Becoalonmelpwtikn apddoon (MmounwpyU 1984, 39). Mpodavwe OLOLEG TTAPATNPHOELS
UopoUV va yivouv o€ ToAAA GAAQL LEPN QUTAC TNG EVPUTEPNG LOUGLKAG TIEPLOXAC. TO EpWwTNa Ttov TiBetal sivat:
TL AKOUYE 0 KATOLKOG LG TETOLAG TIEPLOXA G UEXPL KOl EKELVN TNV EMOYN KA TLWE AUTO TO NXNTIKO Tomio emnpéale
TN MOUOCLKN Tou £kdpaon, KUplwG oTnV €KTEAECN TNG KOOWMLKNG TAPASOOLAKNG HOUCIKAG Kol ALyOTEPO TNG
WaATLKAG.

210 MpWTO UEPOG TNG ELorynong Ba emuxelpnBel pia kataypadr autol Tou MPWTOYEVOUG NXOTOTOU, N oMol O
peyalo Babuo Poaoiletalr otnv mpoowrikn eumelpia Tou ypddovtog, kabwg mpoAafe auth TNV TPO
e€nAektplopol emoxr, aAld Kol mapakohoUBnoe eni pépoucg MapapéTpout TnG otadlakng allaync. Exovroag
UTIOYLV TO HIOUGLKO UALKO OO TPOCWTTLKA LLOUGCLKOAOYLKN €PEUVA KAl YVWan, €miong GAOAOYIKO UALKO amod
TPOCWTILK GUAAOYN SNUOTIKWVY Tpayoudlwyv ota Puwpata Hpobiag Kot MEAETWVTAG TA HE T EPYAAEiD TNG
TEXVIKAG BewpNTIKAC HOUGIKAG avaiuong, Ba emxelpnBel n avalitnon KATOWV TOPAAANALCUWY Ko
ouoxetioswv. Mikpny BonBela mpoodépel kal n Tevixp Slokoypadia OMWG Kal OTMOPASIKEG SLASIKTUOKEC
QVaPTHOELG.

2.1.'Hyot puokwv pawvopévwy

MNapatifetal evag otolxelwdng KaTdAoyog huoLKWY NXWV, KOOGS BEBata os MOANA OpoLa opeva mieptBailovta:
BpovtA Kepauvou, katalyida, nxotL Bpoxng ava avtlkelevo Kol ava évtacn poOoKPouacng, AVEUOG o dpuonua
ava 6£vipo (oe elKa - CUPLYUOC, O OELEG Kal SpUEG — WECOG NXOC OE KOPUSLEG -KPOTAALOUOC, O€ TAQTAVLA -
TAQTOYLOUOG K.0.K.), PEUATO — POEC VEPOU AVA TIOCOTNTA £WE HUeYEDOUC MOTAOU Kol KATAPPAKTN, AX0G WTLAG
£w¢ Nxo¢ kaaAol (SaolkAg MUPKAYLAG), KATOALGBNON, OTAGLUO KAASLWV.

2.2. Zwa aypla KoL EVtopol

Hxntiké amotunwpua amd tnv aypla tomikn movida adrvouv: AUkol, TookaAlo, alemoldeg, okioupol Tou
pokavilouv, cUpolpo Kot dpuonua GLdLWY, cupolpo cavpag, Batpdxia, Ttlika (e 5 - 6 meplmou potifa),
akpideg, oapdkia, tpdvia, pélloosg, odrkeg, vidapavol (peydha éviopa ddoouc), Toaykapddla (kavOapol),
otpéykAa (olotpog Booeldwv) K.4.
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2.3. Zwa Nuepa

Ao ta fAuepa {wa onuetwvovtal GwvEC Kat Axot kivnong amd okulld, ayehddec, yaidolpla, pouldpla, dhoya,
youpoUvia (kal dypla), katoikia, mpopata, KOTEG-KOKOPLA, YATEG, OTAVIOTEPA TIATILEG, KAATIOOUOG, TTETOYUA,
oupoLo, dpodpayua (pouBolvicua), GAAoL fxoL, OTIWE XTUTNA KEPATWY, TTOSOPBOANTA, KAATIOOUOG K.ATL.

2.4. NMouAa

OL NYOL TWV TIOUALWV MPWTOYWVLOTOUV 0 OAa Ta nyotormia. Ta mio cuvnBlopéva €idn mou akolyovtal oto
OUYKeKPLUEVA XwpPLA eival: TT Bikla (yepakia), opvia (YUTteg — paptupouvtal ueExpl t01950), anddvia, kotoldLa,
Koukol, kapdepiveg, omoupyitia, omivol, kopudaAloi, 5pPUOKONATITEG, KOUPOUVEC, KOPAKLA, KAPYLEC, KAPAKAEEC,
YKLWVNOEG, KOUKOUPBAYLEC, TTEPSLKEG, TpUYOVLA - ToUPTOUPEC, XeALbovia 2-3 €ibn, toix\ec, kiooeg, mamaditosg,
SekaoxToUPEC, KOKKLVOYKOUNSEG (KOKKIVOAAIUNSEC), TOLYKALTAPEG (5pUOKOAATITEG). ZEXWPLOTO AKOUGUA £XEL TO
TETOYUO TOU KOPOKO WG LOOXPOVO OKOUTILOUA, TO TMETayHa Sekaoxtoupag w¢ oduplypa, o BopuBwdeg g
TEPSLKAG KoL AAAC ALlYyOTEPO XOPAKTNPLOTIKA TIETAYUATA.

2.5. AvOpwnivol ot

Autovonta kataypddovrtal ol nxot tng oavOpwrivng Broloykng Spactnplotntacg: oo, kAdpa, yéAo,
aVaOTEVOYUOC, BAxag, AuyoC (Bpedikd, Matdikd, avdpLka YUVAIKELQ, YOEPA, Olyavd), TTOAAUAKLA, TIALYVIWSELG
Axol eykKAwPBLopol aépa pe MAAGUN TOW Ao YOVOTO Kol MACXAAN, CUPLYUOC o KoUdLEG MAAAUES (Uipnon
«KoUKoUBdoU»), cuykekpluéva TtapayyéApata Bookng KA., obuplyuata, tpexdia, Bruata ava édadog (os
€ep0O, oe Adomeg, o dutokdluyn), nxot MANBoUG Kol PAlKwV TEAETWY, OMWC OXOAelou, ekkAnoiag (omou
ouvnBeLg, amA£g kal povodwvikéG PaApwbdieg og yapouc, Badtioelg, kndeieg), opAiag mAnboug og mavnyupLa,
OVOLOOTIKEG E0PTEG, €OLUKEG TEAETEG - ATIOKPLEG K.ATL, Ttayvidla madikd f dAAa, kadeveio, meploTacLakd
€KONAWOELG OTNV «TAATEQ», OE OEPYLAVLA, HOUAMMETIA, ETUOKEWELS, VUXTEPLA, OTnV Kuplakdtikn N
TIAVNYUPLWTLKN BOATa.

2.6. Hyoyova avtikeipeva

Y€ oxéon He To epLBAaAAov SLaBiwong Kol TNG XPHoNG CUYKEKPLUEVWY EPYAAELWV GNUELWVOVTAL XOL ATIO GKEUN,
AXOL EPYACLWV: OKAYPLUO, UMATAVLIOWA, KOT), EePAoUSIoUA, OKIOLO, ALAVIOLA KOTI [LE TOEKOUPL K.ATL., KPOUOELS
Kol Bpavoelg pe odupi, Bapld K.AT., OTIACLUO TETPAG, TIPLOVLOKA, POKAVIOUA, TPOXLoMA, Palidiopa, kapdwua,
opywua, TMAUCLUO, Tivaypa kapudldg, eomuplopa, vepPOUUAOG, HUAOG Kad€, omavia NXOG XELPOKIVNTNG
pamtopnxavrg, Tolkpikt, apovy, Aavdapa, Axot uloocoumag 1 tlakiou, nxot Bpoaouwyv, Bpaloswy, oxLoipaTog,
OTACLUO YUOALOU, TPLypol Kal ySoUTol avTKEIHEVWY, TETaAa {wwv, KoudolLvL kal odupixTpeg SnNUOTIKOU
oxoAeiou, apyaA£Log, TaALld poAoyLa Kol EumvnTPLa, KOOUNUATO — YLOPVTAVLA, VOULoUOTA K.ATL.

2.7. MouowKa 6pyova

Ta pouoika opyava kat Peudodpyava, UTIO OTEVH Kol EUpELa Evvola, xapaktnpilouv mavia k& napadoon Kot
neplhapBavouv OAa ekelva T avtikeipeva Slat Twv OMolwv EMISLWKETOL TIOPOAYWYN OPYOVWHUEVOU NXOU.
Kataypadovrtal: ykawta, omAn ykaiviopAoepa, ¢AoyEpa, «tapmoupac» (malawotepa), Ttofwtr Alpa
(maAawotepa), onmaviwg eneicakta vtooUALa, GAATIYYa Taxudpopou, kapapolla and ¢Aouda KaoTavidg Kal
SIMAG yAwooidl, toaumolveg amd KoAdpa €wg kal amd otedéxn dutol dnuntplakwv, vioudeékia (yapog,
XQPOKOTIL, OWVLAAQ), OKETAPLA O0TO «AAANMA OTEYNG OTULTIOU», koudouvia ota paykatldapia, GUAAO KapudLAg,
TOAToAPa, TOOUYKPLOUA TOTNPLWY, KOUToAOyla, Peudoéyxopda malyvibia pe ivec kaAopiol, TOAQUAKL,
xtunApata modwwv. Eniong n kapumdava tng ekkAnoiag os tpla potifa (kowvd tng AkoAoubiag e 4/4: Y- Y% - %),
TEVOLLO KNOELWV Kat TaxU cuvayeppol (0€ TIUPKAYLEG) Kot OpoLo Taxy mavnyupiko ta Qwta kot Tnv Avdotaon,
Bupato, talavto (mahaidtepa), koudouvia {wwv (KUTIPLA, TPAKEG, TOLOUKAVLA). INUELWVETAL U0 EEXWPLOTN
eumnelpla yLa Xopd 0€ YAUOUG 1 YLOPTEG EVIOC SwuaTiou pe ToALO EUALVO MATWUA OTNPLYUEVOU O SoKApLa OE
taxy TeTpdonuo. O CUVTOVIOUOC TOU TIOTWHATOG Mall e Tov AXO Twv Bnudtwv va Aswtoupyel wg LSLOTUTIO
KPOUOTO KOVTA OTN YKAWTA N T GWVES, SnpLoupyouoe pia blailtepn évtacn otnv aicdnon.
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3. H vonpato84tnon Tou AXOU KoL TNG LOUGLKNG OTLG CUYKEKPLUEVEG KOLVOTNTEG

H kowvr Aettoupyia TNG akong yla tTn ouvrOn BLOAOYLKA KaLl KOWWVLKA Xprion amodiSetal XapaKTneLoTkd oTnv
TOTUKY €KbPaAcH: «VAUAOTE KaAd, va akouvyouaote» (dnhadn va eipacte {wvtavoi, va §pole Kol auto va
yivetal avtiAnmto and toug aAloug Sla tng akong). Kown givat n €ékdpaon yla To KaAo maifipo twv opyavwy: «H
yKawta KeEAanSAeL...», OTWCE Kol N cuvAOng mapopoiwon pe andovia Twv KAAWV TpayouSLoTwy.

3.1.'Hxot oto Anpotiko Tpayoust

‘Eval XapaKTNPLOTLKO TTESIO yLo VoL KATASELXTEL TO TTWE KoL TTIOLA CNUACLol SLVETAL GTO NXNTLKO YEYOVOG OE GXECN KoL
LLE TN HOUOLKN, lvaL n cuAAoyn avadopwy nepl NXOU Kat ELSIKA TIEPL LOUOLKWY 0pyavwy, TpayousLlou K.ATL. péoa
ota Anpotikd Tpayoudila TNG TEPLOXNG. ITAXUOAOYOUVTAL UEPLKEG XOPAKTNPLOTIKEG TIEPUTTWOELG (TPOCWTITILKN
ouM\oyn, BA. kat Baivag 2017).

QDuwvég, dpyava:

- XapLtwuévn ouvtpopLa LE A€l va Tpayoudnow...

- Mo EPTE LE TOV TAUTTOUPA KOl TO KAPOAVTOULEVL,

- No rtw tpayovbia YALBEPd Kol TAPATIOVEUEV. ...

- Ao tnv M0An kivnoa rtaifovrac to Aloykdpt...

- Motog nrav nou tpayoudnaoe kat eotadn to kapdbu...

- Booke, Kwota u’, ta mpoBarta kot AdAeL tn pAoyépa,

- AQAEL TNV KalL TPIAAAEL TNV O€ TPELG OKOTTOUG VX MALZEL(G...

- Molog BN’ v/ akoUoEL KALGppata, SAKpua Kol LUpLOAOia...
Aévtpa, vepad:

- AkoUw To meUKa mw¢ BpovtoUv kat Ti¢ 0€Uég mwe Badouv...
- Kat ta kanuéva éAata mw¢ okououvv Mwe PwWVaiouv...

- MNaye, Sadaooa u’ to Bayuo, maye kot T eouptouvd...

- Ma puéva okoueL o moTa oG Kot SEVTpa EEPL{WVEL...
Kpoloelg K.ATL:

- Kat (a)yoBoAia oti¢ paAayyeg Tou VTou@ekLoU ou o Bpovrtog...
- AxO¢ BapUc akoUyeTal TOAAD VTOUQEKLA TTEQTOUV...

- Kt ant’ ti¢ kAwtotég and ‘piyvev Bpovrouae to maldpt...

- OAot maaivouv képaoua KpLdpLa e Koudouvid...

- Ipitot ypitoL 1o MPLOVL, 00OV TIAEL KAL UEYAAWVEL...

MouAd:

- Eva €iv’T’ andovi kL auto to Man AdA&L...

- Akou 10 mouli, Mrnyiva, nwc uop@oAaAsi...

- Exei AdAoUv oL TEPSLKEG KL AVTIKOTOUV Ta TTAdd...

- To Aév ot koukol ota Bouvd kit oL TEPSIKEC oTa mAdia...

- Tov A€l KL O TIETPOKOTOUPAG OTA KAEQPTIKA ANUEPLAL...

- Me yédaoe uia xapari / tn¢ avoiéng v’ andovia/ ue yédaoav kat p’ ginave...
- T’ EXELC KANUEVE KOPAKA Kol OKOULELS KOl (PWVALELS...

- AkoUw ptag mépdikac AaALd, mw¢ okoUZEL TwWG QWVALEL...

- ’Kovyw ta’ anbdovia mwg AaAouv kat ta mouALd to Aéyouv...

- ’KoUyw tov koUKo povayov, to A€t oav UUPLOAOL...

4. Hxotomio kat poucikn ota MigpLa

H amonelpa va cuoXETIOOEL TO EKAOTOTE NYOTOTMIO WE TNV TOTIKY HOUGLKA Ttapaywyn EEKwva and thv eVAoyn
umoeBeon OTL oL fxol tou meptBarlovtog (yewduaoikoUu, {wikol, avBpwroyevouc) aviavakAwvTol ot UoUOLKN
Tapaywyn Twv aKpoaTwy, n omola kal emnpedletal amno T aAlayég tou (Schafer 1994, 103. Schafer 2012, 95).
H ouoxétion auth €XeL 6N oXoALAoBEL EKTEVWGE YLOL TNV EMILPPON TL.X. TOU TPAYOUSLOU TWV TIOUALWY OO TLG AUYEG
NG HOUOLKNG TéXVNG (Schafer 1994, 29. Head 1997, 1 - 23), onwg £xeL dei€eL n emLOTAUN TNG ZWOOUGLKOAOYLAG
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(Mache 1992, 95. Leach 2007, 55). Eniong £xeL cuoxetioBel n enippor pucikwv potifwy, m.x. Tou BoAacclou
KUHATLOHOU 1 KIVNTIKWV pUOUIKWY HOTIBwV TT.X. o€ epyaTtikd tpayoldia (Schafer 1994, 15. Alovuaiou 2020, 119),
A n pipnon mouvAwv oe Bulavtiva Kpatfpota (Apostolopoulos 2024a, 147). Exel emwonuavOsi akopa o
T POAANALOUOC TWV «CUVIOMWY ELCOYWYIKWY HOTIRWY» 0To Tpayoldt Twv MOUALWY e ta PaAtikd ovvtopa
Annxnuata (Koutooylavvng - Fewpydkn 2020, 49 - 50), 4 akOua n €mpporn PlopnXavikwyv nxopotiBwy ot
ouyxpovec ouvBéaelg (Schafer 1994, 108. Toadtapibng 2020, 86). H emippor) ekppAaleTal 0TO HOUGLKO €PYO ElTE
evouveldnta, elte AOyw aouveldntng umoBoARG Kal LAALOTA LETA A0 LOKPOXPOVN €KOECN OE CUYKEKPLLEVOUG
AXoUG.

QOC YEVIKA TPATAPNON ONUELWVETAL N CUCXETION LOOXPOVWVY OKOUCHUATWY UE EMIKPATNON SloARWY R
TETPACH MWV pUOUWY 0T avatoAikn - Badacoivi mapddoaon, T.X. 0 KUUATIOUAC, N KwrtnAaoia fj GAAEG LOVOTOVEG
Spaoelg, 1 To opaAd mepmaTnua. Ao TV GAAN, N avtiBeon e TI AVIOOXPOVIEG OE TIEPTIATN O O KAKOTPAXAAO
£6adog kal pe v aledntomnoinon tng pn mePLoSIKOTATAG TOU GUOHATOC TOU 0€pa e aAlayh EVTaong oTa Kotd
nepintwon puAAwpaTa Twv §EVTPWY Umopel va ouvdeBEel e TNV EMIKPATNON AVICOXPOVWY PUBUWVY KoL XOpWwV
OTLG OpEWVEC Ttapadooelg (MmounwBU 1984, 34 - 35).

2TO OPEWO aypoTKO TePIBAAAOV pmopel va cuvdeDel To PeYAAO MOCOOTO apPYwWV — KABLOTIKWY TPayousilwy,
KaBwc¢ ot BLoTikég Spaatnplotnteg (m.x. Booknon {wwv) givat apyeg Kat pakpdoupteg. H ENewn eniong aAwv
LECWV ETLKOWVWVIOG TIOU avayKAleL TOUG aypOTEC VA CUVEVVOOUVTAL HE SUVATEC PWVEC OO pAXn OE paxn.
Akéua, n alobnon povalldg Kal amopdKpuveng o Epyaocies, HoKkpld amd to oritt (Bookn, xwpadl), n omoia
aneAeuBepwvel Puxoloyikd moAAoUg va tpayoudrjoouv duvatd, (owg kal mpdBeon emidel€ng kal pe mpoodokia
va aKouoTouv, odnyel kal ae dwvnTIkO TPayouSLoTIKO TIPOTUTIO Pe Suvartr Kabapn Kal OXETIKA uPnAn TeEpLOXN.
H avaykn yla £vtaon o opMaSIKEG ETUTEAECELG 0TOUC UTABpLoug xwpoug, adou Sev umtdpyel NAEKTPLKN evioxuon
Tou nxou, odnyel og opadikd Tpayoudt, omou BEPRata Eexwpilouv oL yuvalkeleg pwveg, evw amod dpyava KupLapxet
N YKAWTA TIOU TPOohEPEL LKAVOTIOINTIKA évtaon. H emitéAeon emiong Hovo pe GwveG, otav AELEL LOUGCLKO
opyavo, odnyet oe udLdwvieg, oe ocuvexn aoknon kol avadelen dowv €xouv duvarth dwvr). YIIAPXEL TPOCWTILKNA
kataypadn ota Plwpata pag dtynong katd tnv omoio o Opulikog MNaykolAag (AoTapXog TG MEPLOXNG TWV
apxwv tou 2000 aL.) oTdOnke oe ampoottn kat achalr O£on oto Bouvd Kot AKouye e Baupaoud and andotoon
GvVw TOoU HLooU XIALOHETPOU TIOU Tpayoudoloav AvEPEG Kal YUVAIKEG OE £Val TTIOLOXAALATIKO XOpPO.

4.1. N\wooa. Hyomoinon oTto LSLWHATLKO TOTKO Ae§lAoyLo. Hxfpata

Mpwv and OAa CNUELWVETOL N EMLPPON TOU NXOTOTIOU OTO aPXEYOVO LLOUGCLKO QVTIKELEVO, OTIWG ELvaL YEVIKA
amodekTO, WG KWELKOG OPYAVWHEVOU NXOU, TIou eival auth n da n yAwooa. Eival kKowwg yvwoto amd tn
YAwoooAoyia otL ta Bopeta EAANVIKA Slwpata xopaKktnpilovral amnd Ti¢ CUYKOTESG GWVNEVTWY, TNV KOTA KOvova
opyn XPOVLKN aywyr otnv optAla KoL TIG AEYOUEVEG OTEVWOELG TWV «O» GE «OU» KaL TWV «&» 0t «L». Hén ta
Ttedevtaia TEevAvVTa Xpovia e TtV emBOAR TNG KOWNG MPodopds tng veoeAAnvikng amd ta MME, eléw
nAektplopoU, n maAatd npopopd aAAoLWVETAL.

ZTAXUOAOYOUVTAL TPLAVTA XOPOKTNPLOTIKEG AEEELG OTTOU N eMLPpOr) TwWV TIEPLBAAAOVTIKWY NXWV eKPPATETAL OTLC
nxomnointeg A&€eLg Tou TomKoU YAWGCGOLKoU Wolwpatog (mpoowrikr) culoyr As€iloyiou, BA. kat Aolya — TUTYANG
2006).

1. ai tipwritt emupwvnpa og tpayoudia (Mipnon opyavou, 6uoto pe Bulaviva Tipitipl)

Balw ( Bow, kavw BaBolpa)

Bapébapia (o 66puBog tou udpokivntou aAeupoUAOU)

lkart - ykourt (exdoxn yla yaoylopa)

louto(c) (to meplotépl)

lpatoavw (Kavw ypppeTe)

Kayadoc (ouvelppog pe nxo kaipatog Sévipou)

Kptto'vw (kAvw KpppTc)

Mrakakac (Batpaxoc)

unatapid (mupoBoAlopog)

Ntipt vtip vrip (pipnon opyavou o Tpayoldia)

NtouUumoup vrouumoup vtt (Uipnon opydvou o tpayolst)

MNatapid (xtumnua, pndtoa)

Matapvw (kavw Tart)

MAatoapvw (KAvw TAATG, MAATaoupilw)

© 0 NSO UAWLNDN
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16. Portotw (BopuPw, BA. Bulavtvo pomtpov)

17. JoupBalec (katoAloVnoeig)

18. Jupvapilw (Nxog AemTr¢ porg vepou)

19. Taumou pouumou pouumou(puipnon Louatkol opyavou)
20. T Bikt (yepaki, amo pipnon tng dwvrg tou)

21. tloutl’vw (Toulouvilw)

22. ToUpPTOUPX (TPUYOVL ATIO TO TPPP - TPPP)

23. Tolaykavilw (Kavw Tolayk)

24, TOLKATW (KAVW TOLAK)

25. Totaouvi{w (viaoupilw, kKhauBunpilw)

26. toAtaykopvw (KAvw TOALAYK - AQUTIEPOG NXOC Kpolong)
27. Q@ouptoupw (kavw pidn mou nxel dpppp)

28. QOpoualw (dpppp — poubouvioUa LTITOELSWV)

29. XouyouBaia (koukouBayLa)

30. XouyoUAa (kaBetn avapBAucn vepou amd to €6adog wg KOXAAOUOC).

EvladEpouaoa mepimtwon kat armo YAwoooAoyLkn arnoyn anoteAoUV HEPLKA NXNHATO KoL TtapayyEApata os {wa,
(tmrrrrrovola, Tirrrrrouka, thrrrrrou thrrrrrou, o q a, o ha, tq tg tg, | ha, e eqe geqeqe, € ha k.Am. ), ta onoia dev
vpadovtal akplBwg pe to eEAANVIKO addafnto, ald o€ peydlo Babud eival ppnoelg amd nxous wwv.

4.2. Hyotorio kot mopadootokr] Houoik. O pubuog

H emtéAeon mapadooLlakAG LOUGLKAG OTLG CUYKEKPLUEVEG KOWVOTNTEG adopd MPWTIOTWE TO TPAyoUSL, ATOULKO A
opabLKo, Pe N Xwpig cuvodeia opyavwy, Tn c0Ao PaApwdia pe amlo LookpATNUA KAl OLOPWVIKA XOpwdLaKn
ekTéAEON TwV Eykwpiwv Tng MeydAng Napaokeung. Nuvalkeio Kot avdpLka nxopLa tpayoudouv Kal XOpeUouv
oe €0koUg XopoU¢ otov TtepifoAo Tou vaoU. Inuewwvovtal Kot kamola biaitepa eBUkd dpwpeva, Onwe To
«AAANUO omtioU» (TEAET) OAOKARPWONG TNG OTEYNG UE €UXEG KAl «Swpnpata»), «AdAnua tou Pwuol Tou
YALOU», aItayyEATIKA KOUATLO 08 AYEpUOUG (TL.X. avoLELATIKo Tpayoust Tou EvayyeAlopou), mayvidia r) TEAETEG.

OL EMIPPOEG PUBULKWV TTPOTUTIWY TIOU UTIAyopeUoVTaL artd To nxotorio cupPaivouv iowg Mo acuveidnta, aAAd
€xouv PBabld emidpoon otn HOUGLKOTIOLNTIKA Topaywyr, kabwg o pubuog amotelel OepueMwdec HOUGIKO
ouoTatiko. MNépa amo ta Kowd Loopepn oxnuata (TETpdcnuol) Ta omoio akoUel Kavelc oe MARB0OC nYNTKA
npotuna (BnUatiopog, kapdlakog pubuog K.AT.) UdpXoUV Kupilwe avicopepeic pubuoli, (e€aonuol, wg 4+2,
entaonuot 3+4), moAAd apyd eAelBepa pUBUOU KOPUATLA, OPYEC AYWYEG KAl apyol xopol. AeKAohOL UE OTtAvLA
€0WTEPLKN SOUN KOl EMIONG EVTEKACN OGS €xouV Kataypadel otn MnAwd Miepiag (AmootoAdmoulog 2005, tracks
18, 20, 38, 39 ko 42). To €l60G okdpoG OV €ilval AUTOoXESLAOTIKO eEAeUBepoU pubpou Sev mapatnpeitat, avt’
autol opwg mailovral pe dAoyépa apyol kabiotikol okomol, katd toug omoioug ot ToAAEG Tpilieg kal
QUTOOXESLOOTIKEC HPACELG EELCOPPOTIOUV TN HOoVOTOoVia TwV apywv ¢BOYYywY, WOTE VA EMITUYXAVETOL TEALKA TO
aALoONTIKO AMOTEAECUA TOU eviuntwaolacpou (BA. kat Toadtapidng 2020, 89).

PuBuikd mpdtumna mou Ba ta anokaAovoape «opvidoppuduieg» (AnootoAomnoulog 2024b, 167), aviyvelovtal
0TO KEAANSNUA KATOWWVY TOUALWV. Q¢ £161KO mapadelypua avadEpetal To KEAANSIOMA TWV TPUYOVLWY, TNG
Sekaoyxtolpag, tou KOKopa K.0. o€ pUBUIKO poTifo MOAU kovtd oe €vav meviacnuo f dekdonuo pubuo.
Kataypadetal elbikd éva evoladépov puBukd potifo pe amodoon culaPwv mou Bupilel tov apxaio
npoowdLakod lappo Le xpovikn avaloyia Bpaxéog — pakpoU Mepimou 2 mpog 3 oe cUANABLKEG LeAwSieg, TTOAU
KOVTA 01O puBULKG poTiBo Tou koUkou (AmootoAdmoulog 2024¢/2012. Emiong, akouoTikd mapddsyua 4).
EukoAotepa oxetilovral potifa o dionpo pubuod (omwg m.x. ol paocelg tng manasditoag).

4.3. To pélog

OL HOUGLKEG €TPPOEG O MEAWOSLEG AVAUEVETAL VO QVIXVEUTOUV KUPLWG amod Tio cUVOETA KAl EVIUTIWOLOKA
aKoUoMOTA, OTIWG Elval Ta TiLo TTAoU oL KEAANSLoHATA TTOUALWY, AAAG KOL € ULa OELPA ATTO MEUOVWHEVA OTOLXELA
popouv va arnodo8oUv opoLotnteg Kat apaAAnAtopol. Mepikd Tétola oTolxela Imopel KaVELG va eVTOTOEL ot
OKOUOTIKA TTOpaSELyaTA TIOU TIPOTEIVOVTAL CUVNUEVA OTO TTAPOV KELEVO.

Mapad tn peydAn avoaloyio apywv Tpayoudiwy mapatnpolvtal 6’ autd moAAEG TPIALEG Kal oTOALopA. YTIAPXEL N
£kdpaon: «va To Toakilel To Tpayoudi», SNAadK va To oToAllel pe avaAUoeLg kal AapuyylopoUs. NMoAAEg Tpilieg
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eniong mailovral otic GAOYEPEC KAl OTIC YKALTeG, Bupilovtag evtova kehandiopata kol KEAAPUOUOTO OO
yapyapo vepd (akouotikd mapadeiypato 1 kat 2). Mopotnpouvral emiong HUAoES (Wwv KA., £€ppubuot
autooxedlaopol pe moAlamAéc emavalnPelg eviote moAU amAwv potifwv (akouotikd mapddeypa 5).
Miotprpata pwvng €xouv apeon cUVEEoN Ue avacoTevaypo A T Lelwon Tng TaxuTnTAg Tou aépa ota SEvtpa.
INUELWTEOV OTL OTA OPELVA KAL ATIOUOVWHEVA TIEPLBAAAOVTA OL MEPUTTWOELG TOU Bprjvou Kal Tou oTeVAyUOoU
(Eeviteld, appwoatieg, anouoia meplBaAPng) ATav MepLocOTEPEG AMd O,TL GE AVTLOTOLXO AOTIKO TEPLBAANOV.
MevtadOoyyeg KAILOKEG, ULKPEG EKTATELG, XAPOAKTNPLOTLKA ULKPO TTOGOOTO TPAYOUSLWY OVATOALKOU LOLWUATOG O
entadOoyyeg KAlHoKkeg Kot €6k Staoctnuatikd dawopeva pe $OOyyoug o€ yAloTpnua WUmopouv va
ouoxetloBoUv e To nxotorio (akouoTika apadsiypata 3 kat 4). MNa rnopddslypo SucpeAwdnta evapuovio Kotd
TNV apXaLtoeAANVLKA £vvola TETPAXOPSA TTOU CUVSEOVTOL LE TO YEVIKOTEPO coBapod ROOC TN OXETIKAG tapadoaong,
LLE TO XOPAKTNPLOTLKO SiTOVo EVTOC TETPAXOPEOU KOl EMIONG GALATO UE TETAPTEG UMOPOUV VA CUCXETLOB0UV LE
AXOUC TTOUALWY, Omou ToAU omdvia Ba evtomioBolv opaAdtepeg KAIHOKeG e Stadoxikd toviala StaotApata
(akouoTtikad mapadeiypata 3 kot 4). OL TETAPTES OTHPLENG KATW TNG TOVIKAG €Miong ivat moAU BoAlkég oto maifiuo
TN ykawrtog kabwg Bplokovtal otn BoALkr) B£on TPELG KAELOTEG OTIEG KATW TNG TOVIKNG N omtola BplokeTal ot péon
TOU aUAOU (akouoTikd mapadeiypata 2 kat 5). KaBodika aipata tpitng Bupifouv emiong Tov KoUKO (AKOUGTIKO
napadeypa 4). Motifa duo n tplwv $pBoyywv Lodxpova enavorapBavoueva oe SeUTEPEC EwG TeTAPTEG Bupilouv
v nanaditoa.

5. Zuvoyilovtag

Ot oAAayEG OTO NXOTOTTLO TN AYPOTLKAG EAANVLKAG UTtaiBpou, LEPOC TNG oTtolag elval KAl N LEAETWHEVN TIEPLOXN,
HETA TOV €ENAEKTPLOUO ATAV ONUOVTIKEG. OL eMidpach oTnV MapadooLakr LOUGCLKN fTtav avarnodeuktn. ZTolkela
TIOU ATaV Kuplapxo Kot AEITOUPYoUVTA YLa OLWVEG KL AVTOVOKAOUGOV TO NXNTLKO TEPLBAANOV TTOU Ta Yévvnoe
KoL ta ouvtnpnog, mapomAilovial pnpootd oe Ao mou epdavilovtal, OxL Tavta KaAng moldtntag Kot
aloOnTkAG. Mehwdika kat puBuIKA poTiBa, KAIHAKEG, TEXVIKES, Opyava, PEMEPTOPLO, AKOMA KaL N (Sla n tpodopd
Kol To A£EIAOYLO TWV TOTILKWY YAWOOLKWY OLWUATWY XAvovtal Kot oxedov kabiotavtal pouoelakd £idn. H
kataypadn KoL n avixveuon tng MOAAOTEPNG NXNTIKAC Tpaypatikotntag os O,TL mpoAaPe va Kataotel
QVTIKEILEVO Ttapatpnong, Hog Bonbd va KOTaVOrOOURE KAl VA OMOTLUACOUKE To BepeAlwdeg yeyovog Tng
aAAayng LoTopLkG dAoNG TTou KataypAdETaL yLa TOTUKEG TAPASOCLAKEG LLOUCLKEG.
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Sound Environment and Traditional Music in the Mountainous Pieria before
Electrification
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Abstract

The author had the opportunity during the 1960s to experience the sound environment of his native village,
Rizomata, located in the mountainous region of Pieria—a region that, more or less, resembled most parts of the
mountainous Greek countryside before the advent of electrification. Excluding the sounds of internal combustion
engines and the explosions of ammunition, all other sounds originated either from the natural environment or
from human activities involving simple tools, with no use of electricity—neither for sound reproduction (radio,
phonograph, television) nor amplification (loudspeakers, etc.).

This sound environment, which constituted the acoustic reality for millennia, is naturally reflected in the musical
production and the unique musical characteristics of each local tradition. Thus, in addition to the usual sounds of
inanimate nature (thunder, wind depending on forest type, water depending on flow characteristics, etc.), this
study includes sounds from local fauna (birds, wild and domesticated animals), sounds of specific tools, and, of
course, sounds of local musical instruments in use, as well as performance practices—such as large male and
female antiphonal choirs in old local musical traditions.

This presentation attempts to document these sound elements and trace influences and parallels with the
traditional musical repertoire of the region. In addition to personal experience, comparisons are based on the
small discography of the villages in the wider area, which shares common musical traits with the more specific
category of Thessalo-Epirote musical tradition. Acoustic ecology indirectly raises the issue of the quality of
auditory experiences. Following the vast technological and social changes that have affected even the most
remote rural areas, a search for this primordial sound environment—beyond aiding the interpretation of many
traditional music phenomena—may help us appreciate a version of "authenticity” in traditional auditory
experiences, cleansed of sonic "trash" and poor-quality foreign materials.

Keywords

Soundscape, Pieria, electrification, traditional music
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Acoustic Futures:
Eavesdropping on Dystopian and Utopian Possibilities

Luc Messinezis
University of the Peloponnese
luc.messinezis@go.uop.gr

Abstract

With this article | discuss how acoustic ecology, sound art and studies can contribute to raising awareness by
discovering hints of dystopic or utopic future possibilities within the past, as well as the current, acoustic reality.
As the arrow of time lets us remember the past but never the future, | argue that we can introduce
interdisciplinary research methodologies to investigate in depth and communicate to a wider audience the aural
elements of such possible outcomes. Imagined future possibilities are based on collective experience that has
accumulated over the years, therefore, the aesthetic materialization that | seek, is a process-based reverse-
engineering of an imagined future. By utilizing a variety of practices such as the study of historical artworks of
different disciplines and by proposing innovative ways to approaching the soundscape, the article illuminates how
sound studies and acoustic ecology may acquire a role that is crucial in envisioning and crafting the future,
offering a sensory-rich lens through which we can better understand and possibly influence the trajectories of our
world.

Keywords

Future Possibilities, Dystopia, Utopia, Hauntology, Non-cochlear Sound Art, Acoustic Ecology, Phonography,
Field Recording, Soundscape, Acoustic Reality

1. Acoustic Futures in Superposition

I am listening to the sound of a drone; an endless insect-like buzz coming from an invisible source changing
slightly in pitch as the wind changes direction. It is always present as an inextricable part of the soundscape,
acting as the keynote for what is about to follow. Then comes a screeching sound followed by a loud boom and
its echo is crossfaded with the rumbling sound of falling debris. A few seconds later it all fades out. What remains
is the buzzing of the drone that never left and—as it feels—will never leave this soundscape. This is not an
ominous future; it is the very present, being diffused by the loudspeakers in my studio as | am watching a live
webcam broadcasting sound and image captured from a rooftop in Gaza the 9™ of October 2023. A few years
before, | was hiking at a hill in the Golan heights. As | sat down to rest, | listened to birdsong, a slight rustle of the
leaves and the distant metallic echoes of cowbells. From a nearby village, | could hear music and laughter, and
the world seemed to be doing alight. These two soundscapes are of the same geography and at about the same
period.

In this era that is marked by escalating environmental crises, geopolitical tensions, and deepening social
inequalities, the need to consider future possibilities has become urgent. Creative practitioners and scholars are
increasingly called upon to explore how their disciplines can respond to this discourse. With this article | aim to
examine how acoustic ecology, sound studies and sound art can offer insights into the potential trajectories of
our world. By engaging with these sonic dimensions, we gain a unique lens through which to reflect on the critical
question: What might our future sound like, and how can we influence it? Drawing on Schrodinger's cat thought
experiment, | understand the future as existing in a superposition of possibilities—both utopian and dystopian—
until observed or realized (Trimmer, 1980). Yet, the arrow of time does allow us to remember the past, but never
the future (Hawking, 1988). As a result, we need to come up with alternative ideas of identifying where we stand
and where we might be headed. Sound, as an omnipresent element of our environment, has the power to act as
both a mirror and a factor for these potential futures. With this writing | explore how sound can shape our
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collective understanding of the world to come, focusing on how acoustic ecology and sound studies can help us
navigate the uncertainties ahead.

2. Echoes from the future

I am thinking of utopia and | am perplexed. The word, which was introduced by Thomas More in 1516,
traditionally refers to an imagined ideal society, often characterized by harmony, equality, and perfection. This
vision, however, is not without complexities. By definition the word’s etymology derives from the Greek language
and means “non-place” (Definition of UTOPIA, 2024). Therefore, the condition that the word describes is
something that cannot exist. This non-place however can act as “[...] a means of exploring possible futures, rather
than necessarily a goal to be achieved” (Levitas, 2013: 141). Thus, utopian thinking serves as a framework for
envisioning societal ideals, often highlighting what we find lacking in our current reality, while the perfect world
depicted in utopian visions is unreachable, serving more as an aspirational guide than a realizable goal.
Conversely, dystopia represents a future where societal ideals are breaking down, often in response to
totalitarian governance, environmental degradation, or social inequality. Dystopias act as cautionary tales,
focusing on the dangerous outcomes of contemporary trends extrapolated into an ominus future. In The
Dystopian Impulse in Modern Literature, M. Keith Booker describes dystopia as not merely a vision of an
unpleasant future, but a critique of existing social conditions (1994). Dystopian worlds exaggerate current
anxieties and fears, making dystopia a magnifying glass through which we highlight and confront our failings.
These archetypal narratives are deeply embedded in literature, art, and cinematography. Works like George
Orwell’'s 1984 (2013) illustrate how seemingly positive intentions, like societal order or technological
advancement, can lead to oppressive outcomes. In contrast, utopian narratives such as those in Ursula K. Le
Guin’s The Dispossessed (2009) propose alternative social structures that prioritize collective well-being. Utopia
and dystopia then, mostly function as idealized endpoints of potential futures, representing hope and fear into
their extreme.

When applied to sound, however, it is evident that sounds themselves cannot be inherently utopian or dystopian.
Rather, it is through human perception and interpretation that soundscapes acquire meaning. Sound can evoke
both familiarity and unease, often depending on the context in which it is experienced and the associations it
conjures. In other words, If | paraphrase Maurice Merlau-Ponty’s words, it is the investing of the sound by my
listening which penetrates and animates it (2002: 308). When it comes to the soundscape, R. Murray Schafer
offers a different perspective which highlights that soundscapes shape our emotional and psychological
experience of the world. Although he reads them as acoustic arenas in which one hears the societal or natural
order of a particular time and place, he also writes that "every soundscape is unique, possessing unique sounds,
events, and meanings, which are perceived differently by each listener" (Schafer, 1994: 205). So, even in Schafer’s
passive approach to the process of listening, understanding soundscapes as potentially utopian or dystopian is
not about the sounds themselves, but the frameworks through which they are interpreted. This contextual and
perceptual nature of sound lends itself well to examining how soundscapes might reflect notions of utopia or
dystopia. For example, a densely layered soundscape of nature sounds might evoke a sense of peace and
harmony, whereas a cacophony of industrial noises could signify discomfort or environmental harm. However,
as Salomé Voegelin argues, listening “[...] finds itself in the territory of that which is not there as a fact, nor
promised as an authoritative truth, but that which is available as a possibility” (2010: 3). So, sound’s meaning is
fluid and subjective, reliant on the listener’s perceptual framework and cultural background. In other words, the
same sound could be interpreted as a harbinger of utopia or dystopia depending on the listener’s subjective
experience and societal context. For example, a solitary bird’s song in the ruins of Gaza might signify resilience
for some, while for others, it may symbolize isolation and loss.

The interpretive frameworks that shape our perception of utopian and dystopian soundscapes are informed by
a long history of archetypes that transcend sound. In visual art, for example, light and harmony often connote
utopian ideals, as seen in the pastoral landscapes of Romantic painters. Meanwhile, the fragmented, chaotic
compositions of Futurism embody a more dystopian aesthetic, conveying existential unease. These artistic
archetypes reflect what Fredric Jameson describes in Archaeologies of the Future as an ideological binary
between fear and hope. Yet, we need to keep in mind that “utopian and dystopian visions are historical
projections, encoding the specific anxieties and aspirations of their times” (Jameson, 2005, p. xii). In sound, these
archetypes appear in auditory representations of balance and chaos. For example, balanced rhythms, consistent
harmonic structures, and sounds from nature can evoke utopian ideals, echoing tranquility and peace. On the
other hand, discordant sounds, abrupt rhythms, and loud, unsettling noises are often associated with dystopian
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narratives, mirroring the anxiety of societal collapse. Yet, as Voegelin reminds us, these interpretations are highly
subjective: “Sound art does not hold an objective view of the world but insists on a reality that is continually
under construction” (2010: 4). This constructivist perspective allows us to consider soundscapes as dynamic,
evolving reflections of cultural concerns rather than fixed signifiers of a particular outcome. The perception of
soundscapes as utopian or dystopian then hinges on interpretive frameworks shaped by cultural, historical, and
psychological factors. Enter acoustic ecology, sound studies and sound art contributing to identifying clues about
future possibilities. By examining sound as a socio-cultural element, we can investigate how soundscapes could
encapsulate societal fears or aspirations, effectively bridging the gap between the abstract concepts of utopia
and dystopia and their potential auditory manifestations.

3. Resounding Realities

As societies evolve, so do their soundscapes, dissimulating not only the auditory by-products of technological
and industrial progress but also the anxieties, aspirations, and conflicts inherent in these shifts. Sound then can
serve as a medium to reflect upon the cultural, political, and ecological forces that shape our world. Therefore, |
argue that in that context, concepts such as acoustic futures and possibilities of utopia or dystopia can be
understood not only through visual or literary representations but also through the sounds that shape our
perception of the present and our imaginations of the future. At its infancy, the practice of acoustic ecology
scrutinized such ideas. For example, R. M. Schaeffer’s critique of the noise pollution of industrialization can be
seen as a precursor to our current concerns about the sonic impact of climate change and technological
saturation. He too argues that soundscapes serve as containing hints for the state of the environment and
society, noting that “Modern industrial society is drowning in an overabundance of acoustic information”
(Schafer, 1994: 71).

My thoughts though do not start nor end with environmental and ecological concerns or anxieties. There is also
a strong link between sound and sociopolitical realities that has already been—and keeps being—studied. Sound
through its use, study and interpretation offers insights in societal structures and apprehensions. Acoustic
realities and soundscapes embody the social tensions of their environments, becoming a means of both revealing
and conserving inequality. Brandon LaBelle argues that “sound operates as a critical resource for thinking about
the social” (2010: xix) and consequently navigates boundaries between inclusion and exclusion. Thinking of
dystopia, the soundscape is controlled or manipulated to maintain power structures. This may take the form of
applying oppressive noise levels in marginalized urban areas or the strategic deployment of sonic weaponry to
suppress voices of dissent. On the other hand, utopian acoustic realities promote and welcome inclusivity,
community, and shared experiences, challenging hierarchies and creating spaces where the individual can
participate in auditory experiences in a framework of equality and solidarity. The soundscape then can become
the means of both revealing and perpetuating forms of inequality. As dystopian soundscapes reinforce exclusion
and utopian ones promote inclusion, the study of these auditory dynamics reveals much about the social fabric,
anointing sound art and sound studies to function as tools to critique and potentially reshape societal
boundaries.

Coming back to acoustic ecology it is crucial to explore how natural sounds capture the shifting environmental
states that result from human interaction with the planet. Environmental sounds are integral to understanding
the health and trajectory of ecosystems: the acoustic presence or absence of certain species, shifts in seasonal
soundscapes, and changes in natural sound patterns, all serve as indicators of ecological health. As Douglas Khan
notes, "Sound has a special relationship to the environment and to signal production and processing, both in
nature and in technical culture" (2013: 2). These factors must be embedded in the investigation of the present
conditions as they may surface hints of possible future trajectories. What is significant here is the fact that
notions of noise, technological artefacts and silence could be signifying both possibilities. For example, silence
or quiet in a utopian perspective could signify a reharmonizing of the human/non-human interaction that would
encapsulate a utopic daydream. On the other hand, “[s]ilencing the environment is not only an acoustic
phenomenon but an ecological signal of loss” (Kahn, 2013: 20), a dystopic scenario.

The arrow of time always points to the direction of the future. The arrow’s irreversibility may not allow us to
know what is to come, but we do remember what has already been lost. As Mark Fisher suggests, modern culture
is haunted by the slow cancellation of the future (2014). This means that past visions of utopian possibilities have
failed to materialize, leaving only traces or ghosts of these futures within our present. What | suggest is that this
is reflected in our present soundscapes. Therefore, dystopian future acoustic realities are not only defined by a
sinister dissonance but also by the absence of the opposite. Fisher’s idea implies that the sounds of our present,
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in their repetition or emptiness, reflect a cultural inability to imagine new futures, reinforcing a sense of lost
possibilities. By identifying these traces of loss within today’s soundscapes, | argue that they can act as a compass
to sound artists and scholars that points to the direction in which society’s current lost futures lay and possibly
to the ways in which society’s imaginative stagnation may be reversed through creative interventions.

4. Reverse-Engineering the Future

Having defined the theoretical framework within which such an investigation evolves, | propose a methodology
for interpreting and identifying hints of possible utopian or dystopian futures within past and present
soundscapes. This methodology adopts an interdisciplinary approach grounded in sound studies, acoustic
ecology, and non-cochlear sound art seeking to reveal how social, environmental, and cultural undercurrents are
embedded within sonic environments. This primary toolset includes phenomenological listening and capturing,
historical contextualization, and analysis of artistic practices, with a particular emphasis on works that engage
with the past to shed light on possible futures. To begin, our approach diverges from reduced listening, where
sounds are stripped of meaning to emphasize their sonorous qualities alone (Chion, 1994: 2). Instead, it aligns
more closely with the concept of non-cochlear sound art, which treats sound as inherently entangled with
context, history, and semiotic dimensions. According to Seth Kim-Cohen, "[n]on-cochlear sound art sees sound
as an emissary of social and cultural meaning” (2009: 78). Thus, rather than isolating sounds as pure sonic
phenomena, this method acknowledges them as situated within socio-political and environmental contexts that
carry implications for understanding future possibilities.

The present used to be a past’s future. So, the first step comes to listening and interpreting the present through
the past. In this way we may come to understand how things evolve, and we might gain useful insights on the
trajectories that lie ahead by observing the course of things that have already come to be. Therefore, an essential
component of this methodology is historical listening; a technique that draws on Douglas Kahn's realization that
historical listening allows us to construct a timeline of changes in the ways we interpret sounds of the
environment (2013: 143). This temporal approach to listening interprets past soundscapes not as static artifacts
but as indicators of shifting cultural values and ecological conditions. By utilizing historical listening, | aim to
uncover both the origins of current soundscapes and the societal and environmental trends that could shape
future realities. This coincides with Mark Fisher’s concept of hauntology which is instrumental in my analysis, as
it provides a framework for understanding how sounds can evoke futures that were forecasted but never
realized. Hauntology enables us to identify traces of such lost futures within acoustic reality, particularly when
they evoke nostalgia or the eerie presence of what could have been. In that context, sound serves as a repository
for these lost futures, evoked through absence or persistent echoes of past ideals.

A major aspect of the proposed methodology is the approach of the present acoustic reality as a source of hints
to dystopian or utopian future possibilities. Such a practice incorporates a phenomenological approach to
listening, recognizing the importance of subjective auditory experiences and perceptual filters. By drawing on
phenomenology, my approach treats listening as an extrovert gesture of expression and sound as an experiential
medium through which we interpret place, space, and temporality. Emily Thompson’s perspective that
“soundscapes are never stable; they are constantly evolving, shaped by changes in the environment, technology,
and society” (2004: 2), underscores the fluid and dynamic nature of sonic environments. A phenomenological
lens, therefore, allows us to consider how individuals and communities subjectively perceive these shifting
soundscapes, especially in response to changes driven by technological, ecological, or socio-political factors.

There are several tools that can help us speculate about future possibilities and consequently create the
phenomenological and contextual framework for conducting the reverse-engineering process | propose.
Literature has described over the years a variety of potential futures whether dystopian or utopian. Such
imaginative works can act as a pool of data ready to be harvested and then reverse-engineered, providing clues
of what to listen for in our current acoustic reality. For example, on the utopian perspective, in Ursula Le Guin’s
The Dispossessed we find the following passage:

The silence was deep, not the silence of absence, but of balance. He stood listening to it, feeling it. The
sound of the wind was not lost in it, nor the noise of the leaves blowing along the stones of the
footpath; those small sounds belonged there, natural, and the silence accepted them (2009: 126).

Here Le Guin conveys a peaceful, harmonious environment, where natural sounds like the wind and leaves
contribute to a deep sense of balance and tranquility. The soundscape is not about overwhelming quiet but about
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a sense of unity between sounds and silence, reflecting the utopian ideals. On the dystopian forecast of
Fahrenheit 451 the author describes the following imagined soundscape:

The train radio vomited upon Montag, in retaliation, a great ton-load of music made of tin, copper,
silver, chromium, and brass. The people in the train all had the same look on their faces, a look that
had nothing to do with music or the track or the miles rushing under the earth. The train hissed to its
stop (Bradbury, 2012: 75).

In contrast, in this passage the soundscape is one of harsh, metallic noise, symbolizing the dehumanized,
industrialized nature of society. The sounds are aggressive and invasive, echoing the oppressive atmosphere of
the world Bradbury describes.

Furthermore, | dared to ask artificial intelligence to speculate on acoustic future possibilities:
Luc. Can you describe to me in just a few words the soundscape of a possible dystopian future?

Al. A dystopian future soundscape might be dominated by mechanical drones, muted natural sounds,
persistent hums of industrial activity, sporadic bursts of harsh alarms, and a profound silence where
vibrant biodiversity once thrived. Human voices, if present, are faint, distorted, or overwhelmed by
the relentless background noise of technological systems, creating a sense of isolation and desolation.

Luc. Can you describe to me in just a few words the soundscape of a possible utopian future?

Al. A utopian future soundscape would blend gentle, harmonious natural sounds—like birdsong,
flowing water, and rustling leaves—with soft, unobtrusive technological tones. Human voices are
clear, warm, and often shared in communal spaces, and the environment feels open and balanced,
with peaceful intervals of silence that invite reflection. The sounds of nature and human activity
coexist seamlessly, creating a sense of connection, vitality, and tranquility (OpenAl, 2024).

As we can observe even artificial intelligence while trying to describe a utopian or a dystopian possible future
acoustic reality, describes it through a perceptual framework and a non-cochlear approach, prioritizing meaning
and context over the essence of sound, yet without disregarding it. While my methodology as described before
is based on non-cochlear principles, it also incorporates elements of reduced listening where applicable. For
instance, by isolating and analyzing specific sonic textures or patterns—such as the mechanical hum of industrial
sounds or the absence of natural sound sources—we can examine how these elements contribute to dystopian
or utopian soundscapes. This hybrid approach allows for a nuanced interpretation that explores and utilizes the
material qualities of sound while acknowledging their cultural and ecological contexts.

5. The Haunting of the Present

Peter Cusack went to dangerous places and started recording. His work is an accurate example reflecting on the
methodology | propose, particularly regarding the non-cochlear, phenomenological framework. This is achieved
by recording sounds in ecologically and politically charged sites, capturing not only environmental noises but also
the specific context that assigns meaning to each recorded document. An excellent example of how the art of
field recording can produce a narrative to encode the lingering presence of a dystopic element within a
contemporary acoustic reality is Cuckoo by Radiometer (Cusack, 2012). The piece features the call of a cuckoo
interwoven with the beeps of a radiometer used on site. He captures a soundscape where the beauty of nature
contrasts sharply with the underlying reminder of nuclear disaster. Here, the radiometer becomes more than a
sound; it’s an indicator of a dystopian legacy, where sound transcends its literal qualities to signify historical
trauma and future ecological uncertainty. Even though Cusack’s purpose was not to reverse-engineer an
imagined possible future, unintentionally he transforms sound capture into a performance and a statement,
articulating not just what we hear but what these sounds signify, evoking a speculative future marked by
environmental fragility and caution. Field recording in this context is not merely about documenting existing
soundscapes but becomes a practice of sonic archeology; a methodology to record traces of potential futures
already present in today’s environment. By listening attentively and capturing these traces, artists and
researchers construct a temporal bridge between current realities and speculative futures. Field recording,
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especially through an approach informed by acoustic ecology, enables us to identify sound objects that may carry
embedded narratives of ecological or sociopolitical significance, helping to understand future dystopian or
utopian trajectories.

Within such context sound operates beyond mere auditory perception. As Seth Kim-Cohen posits, non-cochlear
sound art invites us to consider not just the sound itself, but the conditions, contexts, and associations it evokes.
By utilizing schizophonia, artists can place utopian or dystopian sound objects within accessible spaces and
challenge the public to re-imagine familiar surroundings through an altered auditory lens. In doing so, sound art
operates as a communicative tool, fostering societal awareness of environmental and social concerns. Looking
back at LaBelle’s approach to sound as a critical resource for thinking about the social, reinforces this perspective,
suggesting that sound interventions can instigate public reflection on contemporary issues that shape future
realities. As artists experiment with sounds that reflect both utopian and dystopian imaginings, they facilitate a
collective consciousness that engages with speculative futures. Through such practices, sound art highlights the
potential for new sonic environments to reshape how we conceptualize our trajectory towards desired or feared
futures. A strong example of this approach is Janet Cardiff and George Bures Miller’'s The Missing Voice: Case
Study B (1999), which uses an audio-guided walk through the streets of London. This work transforms everyday
sounds and spaces into a liminal zone where past, present, and imagined futures merge. It allows participants to
perceive their surroundings as altered, prompting reflections on what is hidden beneath the city's surface and
on how familiar environments might change or take on different meanings through sound. By embedding an
alternate auditory layer within a real environment, Cardiff and Miller’s piece challenges participants to re-
evaluate their everyday auditory reality, thus illustrating how sound art can reframe perception and infuse public
spaces with speculative, evocative narratives.

In reflecting on the potential of sound to map and influence future realities, we uncover a haunting quality
inherent in speculative acoustic practices. The artworks born from this methodology exist as both an archive and
a prophecy, acting as ghosts within our current acoustic reality. They remind us, that “the lost futures of the past
are just as real as those that were once anticipated” (Fisher, 2014, p. xx). In embodying these unrealized
possibilities, these soundscapes become more than reflections of current conditions; they serve as aural
anticipations, urging us to listen not only for what is but for what might yet become. This interplay between
recorded present, extracted from a reverse-engineered imagined future, invites listeners to reconsider their
surroundings as haunted by what has been and what could be, rendering sound a powerful medium through
which to confront and reimagine our trajectory toward both utopian and dystopian possible futures.
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Abstract

In "Oceanic ClimateScapes" the authors argue that creative sonification can be used to enhance understanding
and empathy for the ecological changes occurring in aquatic ecosystems. "Oceanic ClimateScapes" theoretically
and practically examines the relationship between culture, nature and performance and how these relate to
sonification and algorithmic composition with the help of new technologies such as electronics and programming.
The performance included the mapping of four physicochemical parameters (pH, salinity, temperature, water
level) to corresponding sound transformations applied to real recorded samples of marine soundscapes
(sonification), which were sourced from hydrophone recordings in the Hellenic Trench in collaboration with the
"Pelagos" Institute. Ultimately, an algorithmic composition/sonification unfolds, with climate data acting as the
"conductor" of the piece. Arduino sensors collect data from a water beaker, which are altered by gestural
interventions and mapped to sound parameters for real-time interaction. While the sonification of climate data
is scientific and deterministic, the incorporation of aesthetic criteria imposes a new layer of meaning onto the
original data, as the latter are used to give significance to a musical parameter. In this sense, artistic sonification
could be considered a subcategory of algorithmic composition, and the emphasis on aesthetics can strengthen
the listeners' connection to the experience. Climate change is primarily anthropogenic in the Capitalocene Epoch,
and in an analogy to sound, all these natural soundscapes become distorted and alienated from their original
form. By immersing listeners in the sounds of the seas and oceans and how they are distorted through the
sonification of changing physicochemical data, the aim is to inspire a sense of responsibility and action for the
preservation of these vital ecosystems.

Keywords

soundscape ecology, aquatic soundscapes, physicochemical data, climate crisis, environmental sound art,
marine biophony, Arduino sensors, music programming, algorithmic composition, creative sonification,
parameter-mapping sonification (PMSon), real-time interaction, DIY electronics, performance

1. Introduction

Ecological disruptions like coral bleaching, ocean acidification, and polar ice melting remain critical issues,
alongside deforestation, extreme weather phenomena and species extinction (Barclay, 2019). Historically, the
arts have inspired social change, with ecological art emerging in the late 1960s, driven by figures like Joseph
Beuys and Agnes Denes (Davidson, 2019). During this period, acoustic ecology also developed, reflecting
environmental issues through soundscapes (Bianchi & Manzo, 2016).

Recently, composers and sound artists have engaged with themes like biodiversity loss and climate change,
contributing to environmental sound art. This experimental form helps reconnect people with nature, fostering
educational and transformative experiences that align with care theories and aim for "more-than-human"
coexistence (Castéra, 2023). Abandoning anthropocentrism, ecological art reflects postmodern ideas that nature
has its own agency and meaning making, as argued by Weber (2019). Sound art further embodies this egalitarian
approach, transcending human boundaries, echoing Cage’s belief that sound is universal.

Natural disasters and the distortion of nature's data highlight the critical role of interpreting global information,
as many lives, both human and non-human, depend on it. Developing effective languages to communicate this
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vast amount of data is of utmost importance, and artists play a significant role in this process. The technique
used in this essay is sonification, the interpretation and presentation of data through sound. According to Andrea
Polli (2012), unlike physical materials, datasets are representations that can be explored, processed, and
transformed, offering unique opportunities for interpretation. Through sonification works, artists have the
potential to evoke emotional responses, influencing environmental understanding and subsequent action, which
is particularly crucial in addressing global climate change.

While the literature on sonification has grown, challenges persist in developing sounds that are both universally
applicable and aesthetically pleasing for human-machine interaction. A key issue is the lack of a unified
theoretical framework, along with the limitations posed by human perceptual and cognitive abilities. Researchers
advocate for sonifications that are aesthetically appealing while effectively communicating information. Vickers
and Hogg (2006) highlight the role of aesthetics in understanding sonification, while Polansky’s concept of
"manifestation" introduces an artistic approach, emphasizing sound parameter significance over variable
accuracy (Salter et al., 2007). Van Ransbeeck (2018) ultimately classifies artistic sonification as a subset of
algorithmic composition, treating it as a form of music.

Environmentalism in performance spans diverse theoretical frameworks, from distinctions like
Capitalocene/Anthropocene (Haraway, 2015) to ecofeminist approaches linking gender and environmental
activism (Butler et al., 2000). In computer music and algorithmic performance, technology’s autonomy imagines
new forms of life where technology operates independently of human control. The relevance of such works relies
on active, attentive listening (Schafer, 1993) and awareness of the underlying algorithms or artificial intelligence
that may orchestrate it. As live algorithms and live coding represent the two ends of the spectrum of human-
computer interaction during an algorithmic performance, the concept of gesture remains significant throughout
this spectrum. Gesture plays a key role in connecting the artist, audience, and technology, fostering kinesthetic
empathy and redefining the relationship between art, mobility, and the environment. Ultimately, gesture unites
artist, technology, audience and Earth through shared movement (Guzzo, 2023).

“Oceanic ClimateScapes” explores concepts of ecology through the lens of environmental art, acoustic activism,
soundscapes, data sonification as a subcategory of algorithmic music, and ultimately performance. By applying
various technological, scientific, and artistic fields, the main goal was to create an innovative structure that
highlights the effectiveness of sonification in raising climate awareness through the aesthetic means of
performance.

Several influential projects have shaped “Oceanic ClimateScapes” in its exploration of environmental
performance, data sonification, and D.L.Y. systems for real-time sonification, particularly those with a focus on
water. Yin's "Washing the River" (1995) examines the ritual purification of polluted waters through performance
(Yin, 1995), while works like “Acid Rain"(2005) and "Egyptian Chemistry" (Biemann, 2012) highlight the
performativity of chemistry and frame Nature as Culture. "Listening Underwater" (2017) employs hydrophones
in a performance aimed at raising ecological awareness (Barclay, 2019). Furthermore, projects that sonify
physicochemical data, including "Atmospherics/ Weather Works" (Polli, 2007), "N." (Polli & Gilmore, 2007) and
"The Climate Symphony" (Quinn & Meeker, 2001), have paved the way for this approach. More recent initiatives
such as "WaterViz" (Rustad et al., 2004-2023) and "WeatherChimes" (Woo et al., 2023) emphasize collaborative,
in-situ methods that integrate science, technology, and art for educational purposes.

2. “Oceanic ClimateScapes” — A performance for the sonification of climate change in marine waters,
based on aquatic soundscapes

“Oceanic ClimateScapes” is a performance that has been realized twice up to the time of writing this essay and
consists of specific stages. These stages include the collection and editing of sound samples from marine
soundscapes, the process of mapping four climatic parameters to sound transformations, the creation of a ten-
minute algorithmic composition — sonification, the construction of a custom D.L.Y. Arduino Nano Sensor system
to receive real-time values and send them to a musical programming environment (Max-MSP) and, finally, a
twenty- minute performance which incorporates the element of real-time sonification.

2.1. Collection and Isolation of Sounds from Marine Ecosystems — Collaboration with the Pelagos Institute

This work began with collecting environmental sounds from marine ecosystems in the Mediterranean Sea.
Sonifying physicochemical changes in marine soundscapes offers a promising way to better understand and
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appreciate underwater environments by engaging listeners with an often unexplored acoustic dimension. The
sound samples were provided by the Pelagos Cetacean Research Institute from hydrophone recordings along the
Hellenic Trench, spanning from western Cephalonia to southern Crete. The institute, operating since 1993, has
developed significant scientific research on marine mammals and collaborates with universities, research
centers, and environmental organizations internationally (Frantzis, n.d.).

The Hellenic Trench is heavily impacted by seismic surveys, oil and gas extraction, and dense shipping traffic.
These activities, combined with fisheries and climate change, threaten cetacean populations in the region.
Thompson et al. (2023) recommend caution regarding new permits for seismic exploration and hydrocarbon
extraction in this biodiverse and vulnerable area.

The recordings include sounds from striped dolphins (Stenella coeruleoalba) such as high-frequency whistles,
blasts from seismic air guns used in hydrocarbon exploration, and military sonar operations. Additionally, a video
recording captured social sounds (codas) of sperm whales (Physeter macrocephalus), pulsed taps used for
communication.

The raw recordings contained significant noise from vessel engines and wave motion affecting the hydrophones.
Light EQ, noise reduction, and other processing were applied to clarify sounds. Selected samples for the
composition include dolphin whistles, sperm whale codas, seismic blasts, and ecosystem background sounds.

2.2. Setting up virtual samplers, presets, and mapping climate-related physicochemical data to sound
transformations (sonification)

Sonification in this project is primarily based on transformations applied to short-duration sound samples derived
from the aforementioned recordings, based on specific physicochemical parameters. These are temperature (°C),
pH (the negative logarithm of the concentration of H+ cations, which measures the acidity of a solution), salinity
(the number of salts present in a volume of water, measured in units of psu, i.e., g/kg), and water level (measured
in changes in cm). The above parameters undergo changes due to climate change in all the oceans of the planet
and there are recent official data and studies that have quantitatively estimated these changes wherever possible
(Garcia-Soto et al., 2021 — Olson et al., 2022). These values were taken as a starting point for sonification. The
sonification technique used is parameter mapping (PMSon). Table 1 shows the mappings.

The process of sonification was carried out using Max-MSP, specifically through its capability for Presets, which
allow for the storage of a “snapshot” of the transformations that sound samples undergo, depending on the
changing parameter. All the sound samples used, which were extracted during the first stage of editing, range
from a few seconds to a couple of minutes in length. The changes in the four physicochemical parameters alter
specific sound parameters or transform the sound of the sound samples into ways that are analyzed in the
following subsections according to each physicochemical parameter. The aim is to create an algorithmic
composition based on sonification, or in other words, a temporally organized sonification with the help of musical
programming in Max-MSP.

Mapping Physicochemical Parameters to Sound Transformations
# Physicochemical Parameter Sound Variable

1. pH (1 8.2-7.7pH) speed, pitch shift
2. Temperature ( TN15 - 20 °C) reverb

3. Ocean Salinity (120 -50 g/kg ) fm modulator

4. GMSL (Mean Level) (10 -6cm) Matrix

Table 1. Overall mapping of physicochemical parameters to sound transformations

2.2.1.pH

Changes in pH alter the sound samples of Stenella coeruleoalba, Physeter macrocephalus, and the background
sound of the underwater soundscape. The pH varies from 8.2 to 7.7 across five distinct values, which corresponds
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to five presets for the aforementioned sound samples. The changes in these samples occur in terms of pitch and
playback speed, as detailed in Table 2.

Mapping of pH to pitch and playback speed.
# | pH(18.2-7.7) | Sample play speed San('ls;::‘:)t:;::)hlft
1. 8,2 1 0
2. 8,07 0,5 -2
3. 7,95 0,31 -5
4. 7,83 2 +6
5. 7,7 -6 -2

Table 2. Mapping of pH to pitch and playback speed

2.2.2. Temperature

Temperature changes were used here to modify the reverb applied to the Matrix. Reverb parameters, such as
size, decay-time, high-frequency damping and diffusion, alter in response to rising temperatures, as illustrated
in Fig. 1.

Figure 1. Presets showing Reverbs’ characteristics alteration as the temperature rises (15 — 20 °C)

The objective was to shift the composition from the original audio samples in real space to a technically enhanced
space with increasing reverberation. This extended decay time "blurs" the start and end of the audio samples,
creating a sound that is more expansive and disordered than the original. The presets used here are seven,
corresponding to seven temperature values, each ranging from 15 to 20 °C.

2.2.3. Salinity

The sonification of salinity introduces greater complexity, as both the composition and the performance have a
temporal dimension. It was therefore deemed useful to introduce salinity as a variable into the system not from
the beginning, like the other parameters, but after a certain duration, when salt is effectively added to the
system. Until this happens, salinity remains constant at its initial value (20 g/kg) and does not cause any sonic
transformation in the system.

When the change begins, it causes alterations in the preset and parameters of an FM modulator that adds sine,
triangular, square, or sawtooth waveforms. Additionally, in each preset, both the modulation frequency and
modulation index are modified. Like the reverb, the FM modulator is applied to the matrix, thus transforming
the overall composition of the individual sound samples. The mappings are shown in Table 3. As the salinity
increases, the impact of the FM transformation on the sound samples also increases, with the transformations
becoming progressively more intrusive to the original signal.
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Mapping of Salinity to Fm Modulator Parameters
. . Fm Modulator Parameters

# | salinity (g/ke) Type of waveform | Mod. Frequency(Hz) | Mod. Index
1. 20 cycle 1 1

2. 27,5 cycle 5 10

3. 35 triangle 20 10

4, 42,5 rectangle 250 1,74

5. 50 sawtooth 250 12

Table 3. Mapping of salinity to FM modulator parameters
2.2.4. Water Level

The Matrix, which is the second to last processor in the patch before the Stereo Out, essentially controls which
channels will be played and with what stereo image (see Figure 3). As the water level rises, the density of the
orchestration increases, both in terms of the number of sound samples and stereo width. Additionally, the matrix
serves the overall purpose of the composition (i.e., the organized sonification over time), which begins with
sparse, unprocessed orchestration and evolves into a dense, distorted one. Thus, the composition starts with the
playback of just one sound sample and ends with the playback of all four sound samples, heavily layered with
effects and distortion.

Figure 2. Matrix Mixer controls which samples play in L-R chanels. The “Intervasion” sampler has three outputs

2.2.5. Exclusion of Seismic Airgun Sound Sample from Sonification

In the composition, the seismic airgun sound sample is introduced later, after the sonified transformations of
other samples become clear. Unlike other samples, its presets evolve automatically without being linked to
specific physicochemical parameters, incorporating microstructural composition and randomness. The sample
generates three variations each time, with user-controlled presets adjusting playback-speed and decay (See
figure 3). This approach distinguishes the artistic sonification of climate change parameters from the actual sound
pollution caused by seismic airguns, which has been shown to disorient cetaceans (Thompson et al., 2023).

2.3. Construction of Arduino PCB circuit — Programming integration with Max-MSP for real-time interaction

To implement the idea of real-time sonification of the physicochemical parameters of water, a microprocessor
was required, which, after appropriate programming, could recognize these parameters and their changes with
the help of sensors. In the realm of artistic performance, such sensors (like those for pH or ion measurements)
are rarely used. However, in the field of D.1.Y. chemical engineering, there are many sensors available for creating
such a system, which can be connected electronically with Arduino, Raspberry Pi, and other similar
microprocessors. By downloading the corresponding libraries, they can also be programmed accordingly.

A D.LY. system like this, with electronic components connected to a specialized PCB (Printed Circuit Board),
allows the connection of an Arduino Nano and four sensors, plus a small LED screen. A similar setup is suggested
by Engr Fahad on his blog ElectroniClinic.com, where he publishes various guides on the construction and
programming of D.LY. sensor and microprocessor systems with many applications in engineering, science,
technology, and more (Fahad, 2021). This setup of the Arduino electronic circuit and sensors uses four sensors
to measure temperature, pH, electrical conductivity/salinity, and water level. To begin, the specialized PCB board
was printed (see Fig. 3a) according to the circuit diagram, which outlines all necessary connections and electronic
components required (transformers, transistors, capacitors, resistors of various Ohm ratings, headers, etc.) and
all components were soldered onto the board (see Fig. 3b). Then, all the necessary sensors were connected (see
Fig. 3c). Many of these are in the form of a main board and probe, such as the pH sensor which required
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calibration to function correctly. The temperature sensor (DS18b20 Temperature Sensor) is in the form of a probe
and requires a 330-ohm resistor between the data and VCC wire for proper function.

Figure 3. a) printed PCB board according to circuit diagram. b) components soldered onto the board. c) Sensors
connected to the board

During the programming phase, it was necessary to download some libraries for the Arduino software to
synchronize with the specific sensors and their values. Then, detailed code was written for each sensor, and
selections were made regarding how often to record the values and which of them would be displayed on the
small LED screen. Some changes were made to the initial code so that the measurements from the four sensors
would appear in the Arduino IDE's “Serial Monitor” in the form of a list of four values every 4000 ms. In this
format, the lists of values can then be recognized by Max-MSP using a sequence of objects such as ~zl
group,~itoa, and ~fromsymbol, and subsequently separated into distinct values with ~unpack to signal changes
in the presets of the sonification mentioned above, at regular intervals chosen by the user.

2.4. Performance

Once the connection (thru programming) of the input of physicochemical information to the output as sound has
been achieved, what remains is the execution by a human performer. After all, human intervention is primarily
responsible for the degradation of the oceans, as evidenced by changes in these parameters. The first
performance lasted approximately twenty minutes and took place in the enclosed space of 16 on June 22, 2024,
while the second was a bit longer and took place at the On-Off studio on September 29, 2024.

In the practical aspect, an attempt was made to capture the physicochemical data using the four sensors placed
in a beaker decorated as an aquarium, implying the presence of a marine ecosystem. The above data changes
over time. The chemical parameters (pH and electrical conductivity/salinity) change slowly. During the
performance, a bromothymol blue indicator is added. The pH changes as the performer blows into the water
through a straw, causing the carbon dioxide from exhalation to dissolve in the water as carbonic acid ions, which
ultimately make the pH more acidic. Additionally, vinegar is gradually added, which further decreases the pH.
The color of the indicator changes from blue to yellow as the solution becomes more acidic, with drops being
added using a pipette. The electrical conductivity begins to change later, around the fourth minute of the
performance, when a concentrated saline solution is gradually added using a pipette. The physical parameters
(temperature and water level) change autonomously as the ice melts. Figure 4 shows two snapshots from the
performance in the M6 and Ov —Off Studio Spaces.

Figure 4. Snapsots from M6 (left) and Ov-Off studio (right) performances
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The live measurement data from the Arduino trigger an algorithmic composition that is based on the preceding
sonification, which ultimately reaches the audience's ears through a stereo speaker system. Whenever the
performer allows, the environmental data can “play” the transformation of soundscapes, creating an interactive
system. The sound samples from sonar guns used for hydrocarbon deposits produce artificial noise pollution,
and together with the sonification of the climate, they create a powerful commentary on the challenges facing
the oceans.

The performance is divided into two approximately ten-minute segments, each utilizing different forms of
interaction. During the first ten minutes, an auto-generated algorithmic process is unfolded based on the
sonification data corresponding to parameters (see Chapter 2.2). The data lead the soundscapes from their raw
form to a more transformed one, until the sound gradually fades, signaling the second half of the performance.
During this time, the performer prepares the beaker of water for the upcoming measurements. In the second
half, after pouring the appropriate solutions, with the press of a key, she instructs the system to take real-time
measurements, incorporating the element of improvisation into the performance, while continuing to change
the parameters with various gestures. The performer controls the real-time process, starting and stopping it at
will, enhancing the interaction and enabling creative sonification.

After the end of the two performances, a link was provided to some attendees through which they filled out a
feedback form regarding the performance. The texts collected, along with some verbal feedback that was shared
after the performances, contributed to the conclusions regarding the impact of the performance on the
audience. The feedback form is designed to give attendees the freedom to express their thoughts spontaneously
in a small paragraph. The text was answered by approximately 10 people in total.

3. Conclusions

In "Oceanic ClimateScapes", the performance served as the culmination of a multidisciplinary exploration,
merging chemistry, electronics, computer science, and sound through artistic sonification with an ecological
message. The performance’s primary function was to share this sonification with the audience in a live setting,
provoking questions about their emotional and intellectual reactions. In many environmental sound art pieces,
the in-situ presentation—where the work is showcased in the environment it reflects— plays a crucial role in
eliciting emotional responses. However, in this case, a simulated aquatic system was deliberately used instead
of the natural marine environment to emphasize the human-induced distortion of marine ecosystems. This
distortion was expressed sonically, distinguishing the work from traditional soundscape music. The technological
complexity of the project made it impractical to stage the performance in the actual marine location. Despite
this, feedback revealed that some viewers found the urban setting a useful contrast, as it helped initiate a process
of stress reduction by juxtaposing the performance against the sensory overload of the urban environment.

The work raises the question of whether there is confusion between raw sound pollution and "artificial"
distortion through sonification, concluding that both can function for environmental awareness. The sonic
transformations, especially during the second half of the performance, do not follow mathematically
proportional changes in the physicochemical parameters, as it is creative sonification. The aim was to be realized
in the form of a twenty-minute performance, and among its goals is to create a composition with a beginning,
middle, and end, during which the system starts from a state of raw sound samples, alongside the unaffected
values of the physicochemical parameters, and is gradually led to a state of complete chaos through
transformations where it becomes impossible to recognize the original source. This is also related to Schafer’s
(1993) high and low-fidelity soundscapes, as from the natural high-fidelity marine soundscape, the work
ultimately leads, through all the transformations, to an artificial soundscape with very condensed sound
information.

Feedback from the "Oceanic ClimateScapes" performance indicates that real-time sonification successfully
conveyed the marine environment and its soundscape distortions, with attendees describing the experience as
immersive and musically coherent. Some people noted the prominence of seabed sounds and the connection
between transformations in sound and chemical changes in the beaker. Gesture also proved significant in
understanding the sensory dimensions and facilitating kinesthetic empathy between the artist and the audience.
An audience member noted that “the performance critically highlighted humanity's reckless control over nature,
which ultimately suffers under these actions. What began as curiosity soon felt like witnessing an impending
catastrophe”. Suggestions for future work included clearer visualizations depicting the chemical changes that
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drive the sound and incorporating more dynamic gestures through movement and impactful chemical reactions,
potentially with the involvement of a second performer.

The research concluded that while the sonification of climate data is scientific and deterministic, the
incorporation of aesthetic criteria imposes a new additional meaning on the initial meaning of the data, as the
latter is used to give significance to a musical parameter. In this sense, artistic sonification could be seen as a
subcategory of algorithmic composition, and the aesthetic emphasis can enhance the connection between
listeners and the experience. It is evident that the innovative combination of scientific and technological means
utilized, achieved the goal of raising awareness about ecological changes in the seas and oceans due to the
climate crisis. The "Oceanic ClimateScapes" system resembles the logic of NIME (New Interfaces for Musical
Expression), which uses advanced sensors to enhance interaction and create new musical instruments. However,
there is also a strong emphasis on mapping, which is temporally sensitive, evolving, and adapting to the context,
aiding in aesthetic expression. Though the initial data was multifactorial, and the sonification was complex, as it
involved four data points mapped live to sound changes over another four sound samples, the message of
ecological changes was well understood by the audience. The combination of auto-generated processes and real-
time interaction with a clear demarcation between the two during the performance seems to have contributed
to facilitating the performance on one hand and to a better understanding of the sonification on the other. This
was supported by the possibilities of personalized programming and direct interaction between the electronic
(Arduino) and musical (Max — MSP) software, the emphasis on the aesthetic result during the composition and
performance of the algorithmic music/sonification, and the active involvement of the spectators/auditors with
their acoustic environment.
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Abstract

This study investigates the potential of mixed-media music composition in creating site-related music that
integrates soundscapes, instrumental music, and electronic sounds. The proposed approach explores how mixed-
media music composition can enhance our awareness of the environment and its social context. The research
methodology in this study primarily employs qualitative soundscape analysis methods through a case study,
resulting in the creation of an original soundscape composition. The focus is on how compositions can reflect the
unique qualities of a particular environment and on the compositional techniques that can be developed to
integrate these media systematically and methodically.

It centers on two designated sites in the Florina area, in northern Greece: the wind-energy park located at Golina
Hill and the Decauville route at Alona, which inspired the fixed media artwork "Trails," which frames the
conceptual soundscape of the fictional location inspired by them. It outlines the on-site methodology of the
specific soundscape analysis, while assorted recordings, two sound maps, and a comprehensive sound diary are
also available. Additionally, this study delves into the processing of those recordings and presents an analytical
overview of the compositional process.

Keywords

Soundscape analysis, soundscape synthesis, site-related soundscape composition, past soundscapes

1. Introduction

On November 18th and 19th, 2023, an exploratory expedition took place in the Florina region. Seven composers
and seven artists created artworks inspired by seven specific landmarks. These artworks were exhibited for two
months as part of a collective installation at the Archaeological Museum of Florina.

This study examines the application of soundscape analysis in creating a site-related fixed-media artwork. The
term site-related refers to works that draw conceptual, emotional, or experiential inspiration from a specific
location, yet are not bound to be presented or experienced in that place. Such an artwork reflects or responds
to particular aspects of a site—its atmosphere, memory, sound, geography, or personal significance—without
being physically tied to it. In this case, the composition is developed through comprehensive sonic, visual, and
sensory observations along two distinct trails: the wind-energy park at Golina Peak and the historical Decauville
site at Alona. By emphasizing the interconnectedness of auditory stimuli with other sensory experiences, the
research lays the groundwork for the fixed-media composition Trails.

2. Soundscape analysis

Intentionality towards selected events and objects within a situation informs the outcome experience. Analyzing
this experience through this lens could offer valuable tools for a compositional approach (Tzedaki, 2014;
Kokolakis, 2016). In this chapter, following the presentation of the conceptual framework, a brief account of in
situ sound perception will be provided, accompanied by an analysis of the documented recordings and a
reflective discussion on the overall auditory experience.
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2.1. Conceptual framework

Soundscape analysis focuses on the key components that influence how individuals perceive the sound
environment. These include the nature of the soundscape, listener attention dynamics, and modes of auditory
experience, each playing a critical role in a comprehensive understanding.

2.1.1. Soundscape

A soundscape, a term introduced by Schafer (1977, p. 7), refers to the contextual perception of an acoustic
environment, encompassing natural, artificial, and imagined sound sources within a defined conceptual area,
reflecting an expanded understanding beyond Schafer’s original concept. A soundscape can be experienced in
situ, from memory, through various forms of documentation, or via a holistic, integrative approach that combines
these methods.

2.1.2. Attention zone

The term attention zone refers to the stimuli that the observer consciously attends to (Ganchrow, 2015). In
contrast, sonic contact distance denotes the spatial range around the observer where certain sonic stimuli can
interact with the observer's auditory sensors. Several parameters influence the area covered by the observer's
attention, including the time available near the sound source, the abundance and type of stimuli present, and
the individual's intent toward or focus on the source (Kokolakis, 2016).

2.1.3. Ways of Listening

Various approaches exist for understanding and categorizing the different modes of experiencing sonic stimuli
(Kane, 2007; Smalley, 1996). These approaches often reflect the nuances and perspectives through which each
author perceives sound. The auditory modes referenced in this study, such as multimodal auditory experience,
sound as a carrier of meaning, sound connected with its source, sound as morphology, a holistic view of sound,
and interplay, are presented in Kokolakis (2016).

2.1.4. Perceptual evolution

Perception is inherently subjective, shaped by individual sensory modalities and cognitive processes. It evolves
as we engage with and reinterpret our specific experiences over time. In this context, creation represents a
balance between the past and the future. Consequently, how we approach and perceive an experience directly
influences how it will be projected into the future. Developing various methods to engage with these experiences
is essential to the compositional process and its significance to the artistic output.

2.2. On-site

The two-day immersive experience provided me with a comprehensive perspective on the physical, conceptual,
and imagined interconnections among various locations, leading to a cohesive and integrated understanding.
Alongside the hydrological pathways that connected these sites, the distinctive acoustic ecologies of each place
enriched the cumulative conceptual soundscape, broadening the perspective of the overall encounter.

2.2.1. Location 1: Varnoundas, Golina Peak, wind energy park — Florina

“Our inaugural destination was the wind-energy park situated atop Golina Peak in Varnoundas mountain, facing
the Vigla Pisoderio ski resort of Florina. Commencing our journey from above Vigla's parking lot, where a small
structure was situated and sparse biological sounds could be observed, we traversed the path leading to Golina
Peak, home to 34 wind turbines. Despite the sunny day, the snow had just fallen, accompanied by a moderate
wind that occasionally sent thin cascades pushing ice down from the treetops with sudden gusts.
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The soundscape primarily comprised geophysical sounds intertwined with the human-made sounds of our group
of 12 people. As we ascended the mountain, the mechanical sounds in the background, emanating from the
paved road next to the parking lot, gradually faded away, and the sound of the wind turbines steadily asserted
its presence, becoming increasingly imposing as we drew closer.”

2.2.2. Location 2: Alona, Decauville route — Florina

“The following day, | visited Alona, one of the final stops along the historical Decauville French train route
constructed by the French during WW]I, initially for military purposes. It was designed to be easily assembled and
highly portable, making it suitable for rapid deployment by experienced soldiers. The little train had its starting
point at Armenochori (Mesonisi) Train Station. At the beginning of 1917, it operated three routes: one to Marina
village, another to Perasma village, and a third to Florina and Alona.

Nowadays, only the stone remnants of this structure remain, frozen in time, prompting reflection on the place's
past life amidst the immersive natural soundscape surrounding it. The river's delicate yet assertive rush defines
the present-day winter soundscape near the structure, gradually fading into the background as one ventures into
the forest, making space for the natural and mechanical sounds of the place's daily life.

The soundwalk and recording sessions at Alona were conducted on the morning of Saturday, November 19th,
following the previous afternoon's snowfall we experienced at Varnoundas. It was a sunny day, accompanied by
a lingering scent of humidity. The sky was remarkably clear and blue despite the previous day's weather
conditions, and the temperature was bearable at around 10 degrees Celsius. Over time, the humidity faded,
along with the awakening of natural life and the start of residents' daily agricultural tasks and other routines.

Walking alongside the riverbank, | immersed myself in a meditative state, listening attentively to the ever-
changing sounds of the flowing water. | imagined the melting snow | had witnessed the previous day at
Varnoundas merging with the current, intensifying its compelling pull and creating a comfortable isolated space
within the percussive water sound. However, this lively space swiftly and gently receded into the background as
| traversed the elevated opposite bank, giving its place to the serene tranquility of the forest, accompanied by
the sparse winter wildlife sounds of birds, insects, and boars, the gusts of wind through the trees, the far-away
talks, and human-made mechanical hum of cars and tractors in the fields and the asphalt road running parallel
to the river. The distant echoes of a nearby wood processing workshop, with its sporadic sounds of saws and
axes, resonated stoically throughout the amphitheatrical valley, adding a unique color to the overall morning
soundscape painting.”

2.3. Field recordings

The two-day recording session took place at two locations, each lasting approximately three hours. Through
those recordings, | aimed to capture the unique qualities of locations and auditory occurrences that were
intuitively interesting morphologically or contextually and left an imprint in my consciousness after a preliminary
on-site observation, such as keynote sounds, characteristic sound instances, sounds with interesting rhythmic
and gestural properties, and sound signals.

The audio recording method involved prolonged, continuous recordings to capture extended sound instances,
an overall soundscape perspective, or shorter, focused sessions aimed at specific, shorter sound instances. The
recording setups utilized a handheld recorder (ZOOM H4n) configured in four different arrangements, including
built-in stereo microphones and connections for a hydrophone (H1a), geophone (LOM Geofdn), or shotgun
microphone (Sennheiser) for mono or stereo recordings.

2.3.1. Keynote sounds

The river recordings near the stone structure at Alona were conducted using a handheld recorder with either
built-in stereo microphones or a submerged hydrophone positioned close to or inside the water at various flow
points. The hydrophone captured the depth of low frequencies and distinct percussive sounds in the mid-high
register, while the built-in microphones picked up subtleties in the mid-to-high range and blended the river's
flow with surrounding ambient sounds.
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Approaching the wind-energy park at Golina Peak, the periodic sound of the wind turbines gradually became
more dominant. This process was captured from a distance using a shotgun microphone. Additionally, the
mechanical periodic noise of the turbines, caused by wind gusts and punctuated by masses of partly melted ice
of various sizes falling on the metallic structure, was recorded using a geophone attached to the turbine's hollow
column via a designated magnet, which captured the sound reflections within its walls.

2.3.2. Other sound elements

The fresh snow began to melt under the sunny weather, allowing several recordings to center around this theme.
A hydrophone, carefully placed under small streams or on leaves beneath the flowing water, captured the sound
of the melting snow's water flow. On one occasion, the hydrophone was inserted into the snow next to the water
flow, allowing for the documentation of the gradual melting of the snow. Compared to the water flows recorded
at Alona, those in Varnoundas were less immersive, offering a more detailed and intimate sound. On the other
hand, the recording of ice falling onto leaves during the return trip was highly immersive, creating the sensation
of being surrounded by a continuously evolving entity driven by gusts of wind.

Ambient woodland sounds complemented the wooden landscape in the forest near the Decauville relics at Alona.
The amphitheatrical valley's resonances created a sense of spaciousness, contrasting the densely packed forest's
smaller spaces. Two extended recording sessions focused on capturing ambient sounds from a distant
woodcutting workshop featuring axe and saw activity, recorded with a shotgun microphone. Additional wooden
and environmental sounds, such as knocking on wood and walking on dry leaves, were captured with the
handheld recorder's built-in stereo microphones.

On my way back from Golina Peak, near the parking area by the mountain path's entrance, | encountered a
frightened dog wearing a collar but without any human presence nearby, even though a café was across the
street. The collar had a goat bell, producing a distinctive sound with each movement. As | cautiously approached,
the dog kept its distance, creating a slow, distanced dance between us, which | captured briefly with a handheld
recorder. This surreal, minor encounter lingered in my thoughts, with a sense of quiet urgency, throughout my
journey around Florina and during the composition of Trails.

While walking through the wind-energy park at Golina Peak, | noticed an indeterminate, mechanical sonic signal
from afar, with a fundamental frequency oscillating between 1000 and 1500 Hz. This sound appeared
periodically, about every 15 minutes, lasting only a few seconds each time. Unable to record it initially, | finally
captured it on my return amidst shifting wind gusts using my handheld recorder. Later discussions with local
colleagues were needed to provide definitive answers regarding its source, leaving the sound's origin a mystery.

2.4. Reflection and integrative perspectives of sonic characteristics

Reflection is a core aspect of the compositional process, making the development of various approaches to
engaging with related past experiences essential for the creative endeavor and its outcomes. A temporal and
qualitative method was used to reflect on the materials of Trails.

In the initial stage, on-site observations and preliminary analyses were conducted, resulting in the identification
of critical points for further examination. These points were documented through notes and audio recordings.
Shortly afterward, a broader framework was conceptualized from memory and documented in a concise essay,
capturing an overview of the experience. Combined with the on-site notes and recordings, it was the closest
reference point for the initial experience.

Furthermore, it established a framework for subsequent documentation analyses, offering an alternative
observational perspective. The observations from the documentation differ from those made on-site in terms of
temporal, contextual, and media aspects. Observations through documentation allowed for variations in
sequences, durations, physical surroundings, and circumstances, all conveyed through multiple media formats
that imprinted their distinct signatures on the resultant experience. The on-site observations and those derived
from the documentation established a basis for understanding the experience as an unfragmented object (Roads,
2001, pp. 3-7; Kokolakis, 2016), contributing to the development of the compositional process for Trails.
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2.4.1. Rhythmic characteristics

The rhythmic characteristics of the observed sounds spanned a broad spectrum. At one end were the random
but frequent peaks from various water flows, creating dense and irregular rhythmic textures. These contrasted
with the occasional effect of gusts of wind, which caused melting ice to fall onto dry leaves, as well as the periodic,
punctuated echoes of ice reverberating within the columns of wind turbines. Distinct rhythmic patterns emerged
from the resonant sounds of the woodcutting workshop, amplified as they reverberated across the
amphitheatrical valley alongside deliberate, structured gestures produced by knocking on wood. These elements
formed a complex rhythmic landscape, ranging from natural randomness to intentional patterning.

2.4.2. Spectral characteristics

The spectral characteristics of the observed sounds can be arranged along a spectrum from more complex to less
complex tonal qualities. The wind turbines generated a dense, low-frequency noise with a chaotic structure and
indistinct harmonic definitions. Similarly, the melting ice falling on dry leaves produced a noise quality that was
less dense and more expanded. The flowing water created an expansive sound characterized by a diffuse texture
and subtle tonal variations. The glissando of the saw introduced a sliding pitch within a noise quality in the
middle-low register. In contrast, the pronounced wood sounds exhibited more explicit tonal definitions in the
middle-high register, featuring distinct pitches, and the bell contributed resonant tones marked by inharmonic
overtones. The unidentified sound from far away represented the least complex element, distinguished by its
clear pitch as a singular tonal component within the overall soundscape.

2.4.3. Spatial characteristics

Sound can be perceived spatially in diverse ways (Smalley, 2007; Ganchrow, 2015; Ganchrow, 2012; Kokolakis,
2016). This section examines the physical breadth of various sound environments, ordered from more to less
reverberant. In the amphitheatrical valley, certain sounds, like those from the woodcutting saw, carried
significant echoes, allowing them to travel across the valley and define its expansive spatiality. The falling masses
of melting snow struck the metal inside the wind turbine column, creating an amplified, echoic quality that
emphasized the column’s resonant space. Alternatively, the high-pitched, unidentified, distant sound highlighted
a sense of vast distance. The sound of melting ice landing on dry leaves within the forest provided a sense of the
layered distances between the trees. Conversely, the water sounds near the stream formed an intimate,
enveloping auditory space, isolating the listener from the broader environment. The sounds captured deep
within the woods defined a secluded, intimate auditory space, emphasizing isolation and proximity.

2.4.4. Interaction and interpretation

Reflecting on the two-day experience across both sites revealed sonic events that have stayed vividly in my
memory, each embodying a unique essence as distinct sound objects of various temporal dimensions (Roads,
2001, pp. 3-7; Kokolakis, 2016). These sound objects can be interpreted within conceptual classifications, such as
the directionality and resolution of hydrological pathways transitioning from snow to flowing water, the
inevitable periodicity of the wind turbines and the varied levels of intentionality present in various biological
sounds — from the enigmatic biological presence suggested by the wandering dog to the human engagement
evident in the gestural sounds of the woodcutting workshop, and the rhythmic patterning of deliberate wood
knocks. The unidentified sound at Golina Peak served as an unorthodox carrier of meaning, raising an
unanswered question about its origin and significance.

Both sensory and contextual contrasts played a critical role in deepening the experience. Standing in silence,
Alona's Decauville stone remnants embodied a past intertwined with natural evolution. At the same time, the
towering turbines at Golina Peak presented a stark juxtaposition of human engineering against the backdrop of
nature. With its expansive scale, the amphitheatrical valley of Alona functioned as a natural stage for pivotal
historical events that unfolded in recent history, and the dense, humid forest near the river enveloped one in a
tactile, almost hidden complexity.

The trails in Varnoundas and Alona exhibited a series of distinct contextual contrasts: snow versus water flow,
high-altitude mountain paths versus low-lying valley routes, functional structures versus remnants, human
dominance over nature versus nature's reclamation over human presence, entering a mechanical sound-
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dominated conceptual space versus exiting it, present versus past, and speculation for the future versus historical
conclusions, providing a sharp metaphor of the seemingly liminal situation in the area and a valuable foundation
for the development of the composition Trails.

3. Instrumental perspective and the sound sources

An instrument is a crafted or repurposed object made from available materials, designed or modified to produce
sounds that exhibit specific tonal, rhythmic, dynamic, or textural qualities in musical or performative contexts.
In this framework, a soundscape—or specific sounds within it—can be adapted through physical, virtual, or even
conceptual tools and abstractions (Stream for Marimba, Kokolakis, 2016; The Weight of Heaven, 2024) towards
an instrumental perspective.

3.1. Materiality

The spectral qualities of a sound communicate its materiality, establishing a distinct presence within the sonic
environment. The bell's resonant footprint, marked by inharmonic overtones, conveys a metallic and expansive
texture, while wood sounds, with their more pronounced tonal profile in the middle and high registers, reflect a
solid, organic quality. Similarly, dry leaves' brittle, noise-rich profile evokes a sense of fragility. These unique
spectral signatures enable the perceptual recognition of each material's properties within the broader
soundscape.

3.2. Space

Spatial qualities such as reverberance, distance, and presence—or the perceptual volume of a sound—are some
parameters that help define a sound object's space (Kokolakis, 2016). These qualities tie spatial perception to
acoustic properties, with each environment creating a unique auditory signature. From the expansive echo of
open spaces to the intimate closeness of nearby sounds in isolation, they reveal both the physical and perceptual
boundaries of soundscapes, offering composers tools to shape the listener's perceptions of proximity, depth, and
space.

3.3. Gesture

In Trails, the rhythmic qualities of recorded sounds served as foundational gestural materials shaped through
varied compositional techniques. Subtle equalization highlighted specific frequency ranges in sounds like melting
ice on dry leaves, turbine echoes, and wood knocking. Additionally, independent of the field recordings,
electronic sounds were convoluted with them, utilizing the rhythmic qualities of water flows, wind-driven ice,
and woodcutting echoes to create complex textures or distinct patterns. Layering and overlapping further
enriched these gestures, aligning with the piece's conceptual framework.

4. Composition

Engaging with and analyzing an experience provides valuable tools for a site-related compositional approach.
Reflection is a fundamental aspect of the compositional process. Besides their conceptual value, the observations
made on-site or during the reflection process provide the physical and virtual materials derived from the sound
sources via the recordings and their processing, which could be valuable for their instrumental quality.

4.1. Concept

The experience in Florina left me with an open question, leading to a non-conclusive approach in composing
Trails. Much like the sonic environment in a natural setting, which gains significance through the act of listening
and interpretation, | chose to incorporate key elements from my observations, allowing space for the listener to
engage with the artwork in their own way, thereby creating a dialogue between the listener and the piece. By
foregrounding the organic qualities of the sound sources alongside my compositional insights, | aimed to foster
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an immersive experience that transcends a singular narrative, encouraging each listener to engage with the
composition through personal interpretation.

The sound of the bell, the image of the frightened dog in the snowy landscape, the distant voices, and the "dance"
between us formed a profoundly impactful experience that remained vivid throughout my journey. It appeared
that this beautiful area, much like the creature, was anticipating a significant shift forward, drawing valuable
lessons from its history and raising awareness about its unique natural beauty, resources, and environmental
needs, as well as its strategic location and the potential of its human resources.

I imagined the listener amidst the enduring stone remnants of the Decauville structure, frozen in time, where an
immersive soundscape unfolded, weaving tales that resonate from the past and the future. As the haunting
echoes fill the space, a lone bell tolls from the collar of a wandering dog, prompting contemplation on the
enigmatic figure it anticipates, evoking the essence of an awaited Ulysses.

The contextual contrasts of this integrated experience formed the basic structural materials during the
compositional process.

4.2, Structure

The composition is structured into three primary layers. At its core lies an intrinsic process comprising two field
recordings that persist throughout the piece. These recordings, emphasizing sound morphology, emulate the
transition from snow to water, encompassing the auditory experiences of ice descending on leaves at
Varnoundas and the meandering waters of Alona while also capturing the smaller water flows generated by
melting snow at Golina Peak.

In contrast to the fluidity inherent in these sounds, the punctuated, percussive deep tones produced by melting
masses of snow, as captured with the geophone, are strategically integrated throughout the composition. As
markers for pivotal junctures within the musical narrative, these elements also evoke a tangible sense of
inevitability.

The second layer of the composition accentuates the rhythmic and gestural characteristics of the original field
recordings while simultaneously establishing a harmonic background for the piece. This layer, constructed using
virtual instruments and a structured improvisation performed on a MIDI controller, alternates between two
distinct sonic elements, harmonically creating variations in shading and contrast within the composition.

Firstly, the melting snow water flow at Golina Peak transforms into an ever-changing chord, alternating between
D, G, A, and B, creating a dense, embracing atmosphere of beatings and blending. This chord fluctuates
throughout the piece, establishing a fundamental tonal framework centered around G.

Secondly, the sounds originating from the woodcutting workshop are integrated, transitioning into a chord
comprising D, G, A, and F. This element accentuates the higher harmonics present during each saw utilization,
crafting a steadfast, stoic ostinato pattern that traverses the auditory space, offering an immersive experience
for the listener and implying the human presence within those gestures.

The third layer encompasses significant gestures that integrate the conceptual elements of the composition. The
handbell-like sound at the climax, alternating between D, E, F, F#, G, and A, accompanied by the convoluted
echoes of the bell in the lower register, functions as an awakening call, where the highest and lowest tonal
contexts of the composition coexist. This contrasts with the meticulously placed wood-on-wood human-made
sounds in an isolated space, representing the sole deliberate gesture within this more confined temporal frame.
Furthermore, the indeterminate high-pitched sound emanating from a distance serves as an eerie reminder of
the unknown, delineating the border of the soundscape.

4.3. Presentation

These elements were mixed for a stereo setup, virtually creating the imagined space of the composition. They
were designed to be exhibited in the Archaeological Museum of Florina through a headphone arrangement,
allowing each audience member to experience it individually. Additionally, the piece is presented online on a
designated website. Trails was paired during the exhibition with the visual interactive installation Reminiscence
— Anamnesis by Philippos Kalamaras, which features a 3D interactive process video of the Decauville location at
Alona and a 3D print of the site.
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5. Epilogue

In this project, | immersed myself in the Florina area, focusing on two primary locations central to my artwork.
Conducted within a brief period and without prior familiarity with the region, this exploration naturally adopted
the perspective of an exploratory outsider. As a preliminary investigation into this conceptual space, this project
lays the foundation for future engagement and expansion upon these initial findings.

| focused on integrating soundscapes, instrumental music, and electronic sounds through an instrumental
perspective, aiming to achieve an organic and aesthetically refined result that captures the essence of my overall
experience. Drawing on the concept of the sound object across varying temporal frames and sonic characteristics,
| created a sound collage to invite listeners into a holistic virtual audio experience analogous to my on-site
engagement, as crystallized through a detailed soundscape analysis, all encapsulated within a five-minute time
limit.

Future directions for this artwork involve a more cohesive integration of the sonic and visual elements, enhancing
their multidimensional impact. Developing an interactive composition version could allow audiences to
experience it in various ways within a virtual environment, further deepening its immersive and experiential
layers.
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Abstract

This article dives into the art of Knud Viktor, a Danish artist who initially trained in The Royal Danish Academy of
Fine Arts, and settled in the Luberon (south of France) in the early 60’s. After discovering the specificities of the
acoustic landscape of the Mediterranean area and the influence of light on cicadas — which varies according to
the weather — he took an artistic turn which places interdisciplinarity at the center and where field recording and
electroacoustic composing were then a focal point. Knud Viktor became a “sound painter” and endeavored to
document the sonorities surrounding him by creating his “sound images” — territorial and abstract works of art.
The most famous one is Image VI (or Luberon Symphony). He created his own tools and he also invented ploys to
record the inaudible: The Dreaming Rabbit, The Fighting Ants, or the mountain’s erosion are a few examples of
the particular “marcroacoustic” he devised. To this regard, as early as the 70’s, the entirety of his recordings bears
witness to the biophonic and geophonic vitality of the region and allows to keep traces of acoustic atmospheres
at a time endangered by industrialization. Our analysis allows us to grasp how the kind of listening practiced by
Viktor — a listening linked to the present; a sort of deep listening applied to the study of sounds from nature—
contributes to the construction of a sensibility much needed in present times. We will do so by relying on
documents, interviews and notions such as “schizophonia”. Thus, this study allows us to pinpoint the aesthetic
input to acoustic ecology but also the concrete links maintained by Knud Viktor with this movement.

Keywords

Knud Viktor, field recording, acoustic ecology, “sound painting”, sound installation, biophony, geophony, music,
deep listening, in situ art, schizophonia

“I heard the tensions before the blooming of the leaves” (Varier): with few words, this sentence pronounced by
Knud Viktor crystalizes the depth of listening that this Danish artist deployed for over 50 years by exploring the
acoustic worlds of the Petit Luberon, a French region in which he settled in the beginning of the 60’s after
studying painting and engraving at The Royal Danish Academy of Fine Arts of Copenhagen. His explorations were
soon realized in heterogeneous artistic works paired with an acoustic and visual approach. This is why he often
called himself a “sound painter”, a phrase which re-establishes Viktor’s artistic heritage and foregrounds the
transversality of a process articulated around the close relationships between image and sound.

1. Beyond musicality: widening one’s acoustic sensibility

Becoming able to hear the tensions before the blooming of the leaves is of course to have inherited the lessons
of John Cage (and those of Erik Satie before him). They encouraged us to focus all of our attention to every day
sounds and to include into music what had been excluded from this field (the non-musical, the non-intentional,
the random).

Francis Dhomont, in a speech given at the 7" Spring of Electroacoustic of Montreal in 1992 (6-21 June), said:

The most ingenious invention in acoustic ecology | ever discovered was long ago, in a bistro | often went
to, where a juke-box, for the price of one song, would play a song of... silence (sic). Three minutes and
thirty seconds of happiness, after what the racket would resume all over again.
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This quote from Dhomont who had a serious influence on Viktor’s acoustic studies3*, interests us since it
complexifies the history of acoustic ecology, a discipline whose coming into life happened at the end of the 60’s
under Schafer’s impulse (in Canada) around the creation of the World Soundscape Project (WSP).

The Montreal event, organized in 1992 by Claude Schryer, was centered around acoustic ecology and included
Knud Viktor amongst other major figures of the movement, such as Raymond Murray Schafer and Hildegard
Westerkamp.

Although, naturally this heritage is extremely important to understand the way this discipline emerged and how
it spread little by little, it should not overshadow the steps in the history of experimental music since it allowed
the elaboration of a type of listening which acoustic ecology demands. It is defined as follows: “a discipline which
takes interest in the ecological aspect of sound, that is in the relationships between living beings and their
acoustic environments” (Barbanti et al., 2024: 117). The contribution of French composer Pierre Mariétan should
also be mentioned, as well as the year 1952 (creation date of Cage’s 4’33”’) which constitutes an obvious keystone
in the environmental history of music and acoustic arts since it marked a paradigm shift in the connection to
listening and in what is worthy or not of being listened to.

2. Art as an experience and as an experimental knowledge process

| recorded a spider weaving its web. You have to spend nights and nights before obtaining something
usable. [...] But once | know this sound exists, | can hear it. Once you discover the nature of the sound, it
is easier to make it out from the background noise. (NightOwl, 2016)

Becoming able to hear the tensions before the blooming of the leaves, like being able to hear this spider patiently
weaving its web, that stone vibrating because of the wind, or that worm who moves inside an apple and being
able to specify, as Viktor, that “we can really hear the juice of the apple and we have the impression that the
worm is enjoying itself” (Martin), being able to perceive the entirety of these little sounds and record them, then
elaborate located artistic propositions from the recordings which do not alter what was heard, seen and
perceived, is transforming experience into art and practicing art as an experience (Dewey). It is returning the
intrinsic attention to the active perception act. It is giving back a moment when the senses were put on the
lookout in an amplified way. Also, most of all, it is to commit to an art of observation and listening which
nourishes “a process of experimental knowledge” (Barbanti et al., 2024: 36) which we crucially need today to
better grasp our environment.

Practicing this art as an experience is inventing forms of sensitive knowledge of the world which put into focus
the question of the relationship with the apprehended beings, and it appears to us that it is what Viktor managed
to do when he listened, then recorded and filmed, during the summer of 1978, life in a small scops owl nest:

I have a little scops owl near where | live because | let the grass grow between the olive trees. | don’t use
chemicals and there are big insects who are food for this bird. This is why | was able to study it for years.
| wanted to know the secret of this note. There were months of work to get them used to me before
starting recording. And little tricks. | spent nights outside on my back lying in wait for them. At first, | slept
under a rug to see where in the stones they wanted to nest to be able to put the mike before them. The
first time, | put my mikes where they were going to nest. They did not know about it. On the other hand,
they knew a lot of things about me. | have recordings of specific sounds made in my presence. | claim it is
a sound which applies to me, because | knew where they were, and when other humans came by, it was
another reaction. (NightOwl, 2019)

This long naturalist study, both acoustic and photographic (Figure 1) will result in a project of a 7-inch single
edited in 2019 (posthumous) by the Danish record label Institut for Dansk Lydarkaeologi. Simply entitled The Little
Scops Owl, it includes both the field acoustic recordings and Viktor’s voice which comments the behaviors of the
animal and thus resembles a sort of ethologic story.

34 Indeed, Francis Dhomont was an extremely important mentor in Knud Viktor’s musical training from the beginning of his
researches on sound. It was through the intermediary of this composer — close from the Groupe de Recherches Musicales
(Musical Research Group) and its members — that Knud Viktor will come across the musique concréte movement founded by
Pierre Schaeffer. An approach from which he clearly distanced himself.
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Figure 1

3. Building bridges between in situ and ex situ listening (schizophonia)

In this specific acoustic project, Viktor’s voice appears to be a powerful mean to overcome one of the major
difficulties of acoustic ecology which is to make do with the deterritorialization inherent to the practice of field
recording: it is what Schafer (2010) named “schizophonia”. Inspired by the notion of schizophrenia, schizophonia
evokes the difference between direct listening (in situ) and the listening of sounds recorded and reproduced in
another space of broadcasting (indirect listening or ex situ). All field recordings bear the mark of the erosion of
their links with the situation in which they were born.

If the acoustic ecology represented by Schafer perceives this dimension as negative and degrading, it is quite the
opposite for the practitioners of musique concréte (and its leader Pierre Schaeffer) who embraced this
characteristic of field recording to be the foundation of the core of écoute réduite (or acousmatic listening): “The
écoute réduite is an attitude of listening which consists of listening to the sound for itself, as an acoustic object
by taking out of the equation its real or supposed origin, and the meaning it can carry” (Chion). Thus, the écoute
réduite appears to borrow its flesh to the schizophonic model. In this regard, both types of listening (reduced
and schizophonic) can partly be mixed up.

When asked what were the ways to overcome this difficulty particular to field recording and to any compositional
work (schizophonia), meaning in fine the great difficulty (or even impossibility) for the audience to find a link to
the place and context of the recording, the composer Hildegard Westerkamp specifies — about Knud Viktor’s
work and her own artistic practice — that the voice is a genuine tool to build the necessary (and essential) bridge
between the capture’s space-time and the restitution’s one. For Westerkamp, the voice thus allows to construct
a bridge between two types of listening, the recorder’s one and the listener’s one:

I think that as a field recordist and as a composer | have to be very very conscious of the difference
between being in a place, listening and recording it, and then for the listener to hear it in completely
different contexts. That’s why | suspect the voice of Knud Viktor in some of his pieces [e.g., The Little Scops
Owl] or in my pieces to build a sort of a bridge between the place we’re in when we are recording and the
place that listeners are in when they are listening to that work. (...) Our listeners have no relationship to
the place that we are in relationship to. And that lack of relationship has to be bridged especially when
we think ecologically. (Michel, 2023)

This statement allows us to better circle back to the acoustic project of The Little Scops Owl and to Viktor Knud'’s
such singular voice. According to Westerkamp'’s hypothesis, this voice would allow the listener to renew with the
environments’ spirit. It would make it possible to relate them, to render them, and in short, to access to an
“ontological” type of listening, meaning a listening closest to the being of things:
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I am sure that if we could hear real sounds, if we could put our ears next to the little scops owl this
would be a joy for him [Knud Viktor] ... to hear it directly. But since they are very subtle sounds and we
cannot disturb the animal, he used mikes. He brought us this experience via electronics. (Schryer)

This importance of the recording’s space and time, here explained by Claude Schryer, is partly corroborated by
Viktor who affirmed the necessity to preserve something of the sound take’s context when composing. In 1985,
he specified that “we cannot tear up a part of nature from its context without giving it another environment.”
He then goes on: “it means it must be submitted to the laws of a frame, like a picture frame. And for sound, it is
the same thing. It requires a development of sound”. (Adler)

4. Landscape aesthetic filtered by listening: towards a better ecologic understanding of the
environments

The Little Scops Owl and all Viktor’s sound recordings point out the reliefs and the complexities of unheard
acoustic and endemic worlds that constitute our landscapes. Landscapes, one needs to be reminded, have long
been grasped by a visual filter and have thus benefited, these last centuries, from a mainly ocular aesthetic
treatment (for instance via landscape painting):

Does the soundscape simply repeat the visual landscape or does it indicate elements, dimensions or
underestimated elements in the modern landscape as it is seen? As it is less studied and less
traditionalized in our cultures, can the auditory perception be part of the paradigm of landscape beyond
the modern? (Augoyard)

These questions asked in 1991 by the musicologist Jean-Francois Augoyard, who is close to Viktor, are still
relevant today. It is evident that the “retinal dimension” (Barbanti, 2023) specific to the artistic treatment of
landscape has invaded the whole of the creation and produced a rather detrimental heritage towards natural
world representation:

Western landscape painting may have indeed contributed to crystallize this distanced relationship to
the living world, by representing it as standing before us, outside of us, as a view to be contemplated.
The regular use of linear perspective in western landscape painting has perhaps reinforced this feeling
of man’s exteriority. By proposing an image which virtually spreads from the unique eye of the looker
facing the painting, it thus confers a sensation of control of the represented space and thus a domination
of nature. (Zhong Mengual, 2021)

If Knud Viktor himself practiced landscape painting in Denmark and continued to experiment this genre when
he arrived in the Luberon3®, we understand instantly that the way he grasps the world through sounds
distinguishes itself very clearly from the heritage conveyed by this pictural genre such as it was established
in the modern western painting.

For Viktor, the landscape is not just a simple “background of our tribulations” (Zhong Mengual, 2017); to the
contrary, it constitutes a habitat3® peopled with players gifted with sensitivities:

It is extraordinary because we can hear, thanks to the cicadas singing, the presence of small clouds. A
cloud passes by, and everything starts to hobble. The rhythm is broken. [...] It was an unexpected
discovery: in the end, the light was transforming into sound. (NightOwl, 2019)

5. Towards a vernacular “macroacoustic” and landscapes filled with subjectivities

The exteriority imposed by the use of normalized perspective in painting is thus thwarted by a phenomenal dive
into the non-human acoustic worlds that Viktor’s field recordings and acoustic works apply themselves to render.
His work — both documents and compositions, or “constellations” (Adler) — establishes the landscape as a living
environment, ours, but also the one of a myriad of living beings: The Dreaming Rabbit, A Moving Snail, Two Snails

35 several paintings and graphic works linked to the Luberon landscape are indeed present in the artist’s archival fonds
which is kept at the Sound Art Lab, in Struer (Denmark).

36 |n that sense, the word “ecology” is constructed from the greek oikos, which means “house”, “habitat” and logos:
“word”.
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Eating their Salad, The Love Song of Two Fruit Flies, A Fleeing Fox, A Chickadee Nest, A Worm Eating an Apple,
The Fighting Ants, The Worms Eating Wood, or else The Hoopoe Pecking the Mike...

His participation to the Jardin Planétaire (Planetary Garden) exhibition curated by philosopher and gardener
Gilles Clément in early 2000’s (Grande Halle de la Villette, Paris) will give him the occasion of elaborating a
peculiar listening device for this series of small biophonic sounds which are characterized, in Viktor’s
audiography, by these very evocative Haikus-like titles.

Accompanied by scenographer Raymond Sarti, the artist imagines for this large-scale exhibition (one of the first
in France to clearly articulate aesthetic, philosophy, sciences and environmental issues), a sound installation
displaying 80 bamboos equipped with small speakers on top of which the visitor can bend over to access these
“small acoustic monuments” (Clément). The sketch below — drawn by the scenographer —, is one of the rare
traces of this sound installation and Viktor’s contribution to the Jardin Planétaire (Figure 2).

Figure 2

In 2007, that sound installation was rethought for the Contemporary Art Biennial of Melle (Eau, air, terre : la
sagesse du jardinier (Water, Air, Earth: The Gardener’s Wisdom), an event also curated by Clément), and took
the form of a dozen of old phone booths powered by solar energy. By entering the booth and picking up the
phone, the auditor was caught up in the middle of a sort of “macroacoustic” (de la Croix) thanks to which the
small sounds of the Mediterranean fauna were offered to them as so many immaterial and ephemeral offerings.

This display, conveniently entitled All6 La Terre (Hello Earth), amplified the idea that the microphone “revealed
details, contrasts, and an acoustic profundity which was beforehand masked by vision [... and] has a magnifying
power” (Schaeffer). Embracing the aesthetic metaphor, it signified the reconnection between Man and his
environment.

In the absence of rendering the temporality of the recording and allowing total access to more-than-human
worlds which this “entomophonia” (Michel, 2016) represents, Viktor’s set ups are like so many other bridges
which, beyond the voice, allow to bring closer something of the perspectival experience lived by the sound
technician. He comments:

With sound, we are transported into the world we are listening to. This is why | am saying | am banging
my head when | want to enter a mousehole. After a while, we live with what we do. We lay there, flat on
our stomach. We forget about our own size, and we live with what is happening. (NightOwl, 2019)
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Here, we hear how Viktor’s listening experience is far away from anthropocentricism which, in acoustic arts,
could amount to “humanize other living beings by hearing their sounds as voices carrying meanings, and sooner
or later becoming understandable by us and for us, humans”, but also “to listen to them as acoustic objects
aseptically dissociated (the ones from the others, from an environment, from a temporality)”. (Barbanti et al.,
2024: 60). It is obvious that Viktor’s artistic propositions claim a local color and are to be read from the point of
view of a localized listening and body, the sound technician’s, Knud Viktor. A sound recorder who marvels about
the singular banality of the environment he is living in and who manages to reveal what this “banality” contains
of extraordinary, of wealth, of life and of murmur. Michel Giroud, friend, poet, artist and critic wrote in the text
which accompanies the only monographic catalogue consecrated to Viktor so far: “the time of the miniscule
explorations has begun, not to take possession, not to have knowledge and not to supposedly explain, but to
live, far from the spectacular”. (Giroud)

6. Listening and having others listen: music is nature

Beyond these macro sounds, what interest Viktor are the relations between the sounds, how they sustain each
other: “I heard how all of nature’s sonorities were searching to enter the same harmony. There is a balance which
gives meaning, and then, it is a music of its own” (Varier). Behind these words can be read an underlying intuition
which links Viktor’s practice to the one of an Olivier Messiaen, of a Francgois Bernard Mache but also of a Bernie
Krause (to quote only the main ones). As many acoustic actors who have developed the idea that nature and
music were all the more linked than it appeared:

Music, contrary to an often-widespread idea, is not Man’s own purely cultural product; it is a reality
which exists first in the natural world and human beings only actualize some of its aspects. Thus, the
musician’s first function must be to apprehend the acoustic reality in all its extent and to attempt to
carry it out at least partially, in their own productions. (Bayer)

Thus, Viktor’'s small sounds are sometimes integrated into his “sound images” which are territorialized and
abstract compositions. The most famous example is Image VI or Luberon Symphony (1976). For example, the
iteration of a hornet batting its wings allows him to recreate the illusion of a storm and the repetition of a water
drop acoustic motif coupled to numerous transpositions (accelerations/slowing downs) are as many ways of
evoking the vitality of the Durance (a river in the south of France). Indeed, it is the medley of an ensemble of
details captured inside of a landscape which gives Viktor the possibility of returning the land’s atmosphere: “you
have to start from the small, worm who eats away, stone which vibrates, little scops owl who dusts its wings, in
the end, you have to start from portraits to render a land”. (Nadrigny)

From the infinitesimally small to the infinitely large stands out the artist’s ability of multifocal listening. For
example, Image X (1984) deals with erosion (geophonia), thus placing itself on the scale of geological times. This
capacity greatly resonates with the notion of Deep Listening conceptualized by Pauline Oliveros. She defines it
as the possibility of integrating the totality of the acoustic environment into one’s own perceptive field and in a
specific place by saving room to focalize on details of that same environment:

Deep Listening for me is learning to expand the perception of sounds to include the whole space/time
continuum of sound — encountering the vastness and complexities as much as possible. Simultaneously
one ought to be able to target a sound or sequence of sounds as a focus within the space/time continuum
and to perceive the detail or trajectory of the sound or sequence of sounds. Such focus should always
return to, or be within the whole of the space/time continuum (context). Such expansion means that one
is connected to the whole of the environment and beyond. (Oliveros)

7. A sound workshop: crafting one’s own sensibility

If the recording (and then editing and composing) operations have of course a limited impact on the direct
listening of these acoustic environments, it is certain that how Viktor takes hold of them are meant to tighten
the links to reality — links distended by the technological mediation. It is indeed not insignificant that Viktor learnt
how to use technology to create tools corresponding to his own needs — he was immortalized in action by
photographer Alain Sauvan (Figure 3). Thus, beyond the thousands of hours of recordings which archive the
acoustic history of the Luberon landscape at the end of the last century, Viktor has invented strange capture
devices: amplifiers cobbled together in old cigar boxes or old cans; satellite dishes conceived directly out the
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mountain’s rock walls (for instance when recording Image X) or elaborated out of washing boilers’ lids;
microphones made by collecting old televisions components, etc.

During his 1992 Montreal speech, Dhomont asked these questions: “Who among us is ready to restrain their
craving for miracle-machines, to use old bits of magnetic tapes, to fill diskettes to the brim, to save electricity, to
run the old harmonizer until its natural death?”. The name of Knud Viktor could easily adjust to this last question
since his sound crafting, assuredly handmade, well integrates in this saving of means. Better than any high-end
equipment, it offers him the liberty to carry out bigger acoustic experimentations: “I always content myself with
small means like the micro-condensers of small portable tape recorders and things like that, which don’t cost
much. Because then, you can risk the mike’s life!” (Adler). Thus, Viktor avoids the pitfall of the electroacoustic
composer’s practice pointed out by Dhomont in the next part of his speech: sometimes, the overuse of
technology irremediably impacts ecosystems.

If the issue of the electroacoustic composer’s excessive usage of tools must obviously not be replaced by the
larger one of unlimited consumerism which stems out from the generalized depletion of resources, it
nevertheless remains important to underline that Viktor’s attitude coincides with a deep attention, care and
curiosity towards surrounding ecosystems.

The great proximity and complexity he developed throughout the years spent on this land which he almost never
leaves and of which he knows every corner force him to recognize the damages caused for example by the
insecticides which became available for the farmers of the region in the beginning of the 70’s. “Back then in the
Luberon, I would record five different species of cicadas. Today [in 2007], only two remain. It is because of climate
change that these species disappeared. No more larvae, so no more cicadas”. (Texier)

Figure 3

8. Conclusion

Similarly, to the fight against pesticides which urged the American biologist Rachel Carlson to write her Silent
Spring (1962) — which helped banning DDT in the U.S —what motivates Viktor’s process beyond a certain scientific
curiosity, and what urges him to record relentlessly, is the urgency and the necessity to keep a trace of the
acoustic ambiances of his region. He explained:

| considered it as a work, almost a duty. | thought that the Luberon was going to be invaded by the
industrial development of the Fos-sur-Mer site. So, | kept every sound for their poetic beauty and their
strength, as documents. (Lecorre)
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If these analyses made him the “pioneer” of acoustic ecology in France, we shall remark that the practical links
he maintained within this movement were rarely made explicit. As a conclusion, we shall briefly remind some of
them.

Apart from his participation to the 7" Spring of Electroacoustic of Montreal (1992), a year before the first great
world conference on acoustic ecology entitled The Tunning of the World, Viktor also joined in the 1981 Les Etats
généraux du bruit (General Assembly of Noise), an interdisciplinary festival dealing with the question of: “what if
we learned to listen to noises instead of enduring them?” (Fleuret). The same year, Viktor participated in the
exhibition L’Oreille Oubliée (The Forgotten Ear) (Centre Pompidou), one of the first shows to raise awareness on
the issue of noise pollution to the general public. In 1985, he was present to the Premier salon regional du confort
acoustique (First Regional Fair of Acoustic Comfort) taking place in Montpellier (with Pierre Mariétan and Luc
Ferrari among others). Then, in 1993, he contributed to a symposium entitled Quels paysages sonores demain ?
(What acoustic landscapes tomorrow?) in the city of Le Creuzot. Other talks followed, for example in Avignon in
2006 during the 7t meeting of Volubilis also dedicated to soundscape (in the presence of the same Mariétan but
also of Jean-Frangois Augoyard, Patrick Romieu or of the “sound tailor” Yann Parenthoén).

All of these participations attest to Viktor’'s belonging to the great family of acoustic ecology and draw an
“augmented” map of this interdisciplinary movement which includes a galaxy of players — artists, philosophers,
musicologists, experimenters. Like Viktor, they are as many “listeners” (Mathon) who consider listening to be a
crucial perceptive mode to understand landscapes and environments and who invite us to learn to listen from
their own attentive listening of the world.
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NepiAnyn

To MopOV Ke(UEVO ava@EpeTal otn dnuloupyia ULaG NYNTIKNAG EYKATAOTAONG BOOLOUEVNG OE LOTOPLKA Kol
apyatodoyika Sebougva. H nyntikn eykataotacn CUVSEEL TOV AEPA LUE TO UOUTLKO Opyavo USpauAn, to omolio
ekti¥etal oto Apyatodoyiko Mouaeio Alou, KalL xpnoLUOTOLEL TOV AEPA UECW EVOG USPAUALKOU UnYaviouoU yLo
va mapayet nxo. H eykataotaon evowuatwiInke otnv teAeutaio JEUATIKI) TOU EKTTAULSEUTIKOU TTPOYPAUUATOS
«lvoéc Avéuwv: H ouuBoAn tou Aépa otn Mouatkn», mou uAomotndnke to 2017 ano thv E@opeia Apxalotntwy
Miepiac oto ApyatoAoyiko Mouoeio Alou, ato mAaioto tng entkotvwviaknc dpacnc «MeptBaAiov kat MoAiTiouocs
tou Ymoupyeiou lNoAttiouov.

To keluevo Sdoueital og SU0 UEPN: STO TPWTO UEPOG, N apxaloAoyoc EAEvn epopwka E0TIAIEL OTA LOTOPLKA KOl
apyatodoyika Sebougva yla v apxaio USpaUAN. SUYKEKPLUEVA, OVUEPEPETAL O QPYOIEC LOTOPIKEG KOl
AOYOTEXVIKEG TNYEG, KATWG KOl OE PYULOAOYLKO EUPHUATA, OTTWG ELKOVOYPAPIKEG TTAPAOTHOELS OE YnPLdwtd
danebda kaL o katadouma apyaiwv opyavwvy. ISLaitepa, oL AOYOTEXVIKEC MNYEG aVASEIKVUOUV TOV NXO TNG
UbpauAng kat TNV nyntikn tc SLHOTAON, EMITPENOVIANG UAC VO PAVTAOTOUUE TIWG UTTOPEL VO aKOUYOTAV OE
Slapopetika neptBaAdovra.

270 SeUTEPO UEPOC MaPOUCLALETAL TO EPYO TOU OUVIETN Kol KXAALTEXVN nxou Anuntpn Mnaka, pe To omoio ta
LOTOPLKA KoL ap)XALOAOYIKA SESOUEVA UETOUCLWTNKAV O NXNTIKO EPY0 TEXVNG. O KAAALTEXVNC XPNOUUOTIOLEL OPXEC
¢ Akouatikr¢ OtkoAoyiag kat Ovtodoyiag TEXVWV YL VA KATHOKEUAOEL LA NXNTIKN EYKOTAOTAON TTOU OTOXEUEL
VO QQUTTVIOEL TNV LOTOPLKN VAN TOU akpoaTr). 2To mAaiolo auto to €pyo avti va eéetalel To medio TwV LOTOPLKWV
Houalkwy Sebouevwy eotialel o€ pla O au@iBoAn meployn €punveiag, T LOTOPLKANXNTIKA Sedouéva.
SUYKEKPLUEVa, £0TLalOVTAC OTOV Y0 Kol Oyt otn UeAwdia, mapatnpel Lo amo TIC KATOYPAPEG, TA NXNTIKA
XOPAKTNPLOTIKA TNG USPAUANG Kal eTLXELPEl CUVIETIKA Vo OUVOEDEL TOV X0 TNG UE TO LOTOPLKO TG MAaioto,
avabeLKVUOVTAG TNV OVTOAoyia TOU 0pyavou, Tov AGyo Kal T QUGCI TOU, UECQA QTTO ULX ELKAOTIK LTI,

NEEeLC KAELOLA
YSpauAn, uSpauALkd 6pyavo, NXNTLK TEXVN, LOTOPLKOC AXOG

A MEPOz

1. Ewcaywyn

To HOUOLKO Opyavo Tou oL apxaiol EAAnveg ovopalav USpauAic amotelel €va TeXVOAOYLKO «Bavpo» tng
€AANVLOTIKAG TtEPLOSOU, Evav oUVSUACUO YWWOEWV TNG GUOLKAG Kal TNG Texvoloyiag Twv UALkwv. H Udpauln
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Baoiletal oe €vav uSpaUALKO pnxaviopo mou s€aodalilel otabepr pon agpa yla tnv mapaywyn nxouv. H
USpPaAUAN elval To MPWTO TTANKTPOPOPO LOUCIKO Opyavo OTnV MaykoouLo Lotopia. Mpokeltal ya éva 6pyavo
akplBeiag mou avtavakAd TNV KAVoTOUo oKEWN TNG emoxng dnuoupyiag tou. Mapd to yeyovog otL Bewpeital
£€V0l QO TA TILO CUVAPTOOTIKA Kol TTOAUTTIAOKQ apxoio LOUGCLKA Opyava, TO PETEPTOPLO TNG KOL OL LOUGLKEC
OUVOECELG TTOU €KTEAOUVTAV OE QUTHV MAPAUEVOUV O HeYGAo Babud dyvwota. ITo mapov Keipevo, BAocel
TIPWTOYEVWV KAl SEUTEPOYEVWV LOTOPLKWY TINYWV KOL OPXOLOAOYLKWV EUPNUATWY, YIVETAL ULo CUVTOUN Kol
OUVOTTTIKA Ttapouciaon TNG USPaUANG. Eotalet tlaitepa otov X0 TG UOPAUANG KAl OTNV NXNTLKA TG SldoTaon,
n omotia e§eTAleTal LECW AOYOTEXVIKWY TINYWV ToU pag Bonbouv va ¢paviacToU e WG OKOUYOTAV OE TIOLKIAQ
niepLlBaAlovra.

2. H'YS8pauAn: lotopikd Kot ApxatoAoyilkd SeSopéva
2.1. NpoéAevon kat Ovopacia

H 06pauAig Atav yvwotn kat wg Udpaudog ) bpyavov udpaudikov. e 500 Tyeg Tou 30U al. W.X. amavtd e Tn
ocuvtopoypadia Yépa/Hydra, evw amo tov 40 at. p.X. anokaleital amhwg dpyavov/organum (West, 1992:114).
Sxeb0Ov OAeg oL mNyEg avadEpouv we epeupetn NG LSPAUANG tov EAANva pnxaviko KtnoiBlo mou £lnoe otnv
AAe€avdpela tov 30 at 1.X. Tnv emoxn autr n AAe€AvOpeLla AMOTEAOUCE TOYKOCLO ETILOTNLOVLKO KEVTPO LLE
Slaitepn avamtuén ota emtelypata TG USPAUALKNG unXavikng (Apel, 1948:192).

AuoTtuxwg, 6Aa ta ypantd tou Ktnoiflou €xouv xaBsei, Kol oL YVWOELG LOC VL0 TNV KATAOKEUH TNG POoEPXOoVTaL
Ao TO APXOLOAOYIKA EVPHUATA, TLG OTIOPASIKEC AVAPOPEC OTLC apXaleg NYES, aAAA Kuplwg amo Vo cwlOpeveg
QAVAAUTIKEG TtepLlypadEC yla TV USpaUAn Tou 1ou at. W.X.- Tou Hpwva tou AAe€avdpvou (Mvevuatikd, 1. 42) kal
Tou ButpouBlou (De Architectura, 10. 8). H moAawotepn avadopd otnv USpauAn amavid tov 3o at. m.X., ota
Belormotika tou @idwva tou Buldvtiou, o omoiog tnv meplypadel we Tn «oUPLYYa TIoU TALlETOL PE T XEPLO»
(Oidwvag, 260-180 1.X./1919, o. 66).

2.2. Aopn) kou E§EAEN

JUudwva pe Tnv teplypadn tou Hpwva (Mvevuartika, 1. 42) n U6pauAn anotedoltav ano pLo avtAla (Tuéig pe
euPoAéa) n omola cuumiele Tov agpa Kal Tov Sloxétevue o éva xaAkwvo doxeio (Bwpuiokog) yepdro vepo, otov
nuBpéva tou omolou UTHPXE €va QVECTPAUUEVO UETAAALKO nuodaiplo (mviyelg), TOU CuykpatoUOoE ToOV
TETLEOUEVO aépa Kal We tn Bonbela Tou vepou, dlatnpolaoe tnv mieon otabepn. AkoAouBoloe éva EMIPNKES
KLBWTLO E LNXAVLOUO TTIOU KATEANYE O€ €Va TANKTPOAGYLO Ao OMOU YVOTAV N SLAVOLLT TOU TIETILECUEVOU QEPQL
o€ plo ) MePLOCOTEPEG CUOTOLXIEG AVICOUNKWY METAAALKWY CWARVWVY (aUAwv) Tou rtav TomoBetnpévol opbilot
Tavw amod ta mAnktpa (Etkéva 1).

OL ypamteg TNyEC ev mapExouv oxedov moté MANPodoPIeG OXETIKA UE TNV £EWTEPLKN EUPAVION TOU OpyAvou.
AUTEC TIpoépyovTal KUpLwe amd TIG elkovoypadLkéG mapaotdoel; o Pnddbwtd dameda, ayyeia, emTOUPLES
otnAeg kat ala (Perrot, 1971) oL omoleg deixvouv mwe n OAn KATAOKEUN NTOV KPUUUEVN o€ €va EUAVO
TETPAYWVO N e€dywvo KLBwWTLO, Ttou elxe UYPoC Mepimou éva pETpo Kat edpalotav mavw os Babpo (West, 1992).
BAEme evbelkTika mapakatw (Ewkoveg 2, 3, 4).

Ewova 1. H U6pauln ota lMveuuartikda tou Hpwva. Alatagn 1. 42. (Schmidt, 1899)
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Katd tov 20 at. p.X. To USPpAUALKO GUCTAUA AVTIKATOOTAONKE armd évav aokod mou GouoKWwVOTaV HUE TN XPHon
dUCEPWV KOL TO OPYAVO EYLVE TIVEUUATLKO, TILO EAadpU Kal EMOUEVWC TILO EUKOAO otn petadopd (West, 1992:
117). A tnv apyxn, Ta opyava pe ¢puocolva Xpelalovtav UNXOoVIopd eAEyXOU TNG Teong Tou aépa, aAld n
Suvatotnta tpododooiag PEYOAUTEPWY OPYAVWY ETUTEUXONKE HOVO ME TNV QVAMTUEN TILO TIPONYUEVWV
OUOTNUATWY PUBULONG alwveg apyotepa. MNa tov Adyo auTo, T apxaia TVEUMATIKA opyava ATav cuvnBwg
HLKPAG KALMaKag (Perrot, 1971: 52).

To 20 at. p.X. o loUAlog NMoAudeukng (Ovouaatikov, 4. 70) kavel codr Slakplon LETAEL Tou USPAUALKOU KaL TOU
TIVEUHLATIKOU opyavou. To 6pyavo pe ducolva To oVOUAleL TUpPNVO aUAS Kol TO XapakTtnpillel WG UIKPOTEPO Ao
10 USPAUALKO TO OTtoio £ixe TTOAMEG VOTEG «TTOAUPWVOG» KAl 0 AXOC ATAV TILO £VIOVOC «ITAUWTEPOVY. IUUPWVA
pe Tov Hagel (2023: 54, urtooni. 8) 0 6po¢ MOAUPWVOG UTIOSNAWVEL TNV LkavOTNTA TNG UEPAUANG VA TTOPAYEL
Tautoxpova moAAoUG Axoug. O 181og avadEpel OTL 0 oXeSLAOUOC TNG EMETPETE TNV EKTEAEDN TIOAWY HBOYYwWV,
elodyovtag cUVOeTeg peAwSieg Kal TOAUPWVIKA aKOUOHATA, TIPOAYOVTAC TIG NXNTKEG SUVATOTNTEG TG EMOXNG.

2.3. Awadoon ko Xpron

H 06pauln Bewpnbnke apxikd pnxavikd Oalpa, OUwWG CUVIOHA AVOYVWPEILOTNKE yla T HOUGCLKEG TNG
Suvatodtnteg. Metd thv edelpeon tng SL1addOnke ypriyopa oTov EAANVIOTIKO KOGUO KoL apyOTeEpO 0T Pwpaikn
Autokpatopia kat €ylve SnUodAnG oTo KOO Tou BeATPOU KAl TV AUTOKPATOPLK aUAr. ISlaitepa o NEépwvag
Atav evBouolwdng Bavuaotig Katl Xprnotng tng USpaulng (Perrot, 1971). H U6pauvAn efadaviotnke amd to
SUTIKO TUN MO TG TTOALAG PwHAiKAG AUTOKPATOPLOG KOTA TOUG TTPWTOUG XPLOTLAVLKOUG ALWVEG, aAG& oUVEXLOE va
emPBLwveL 0To BulAvTLo WG MVEUATIKO OpyavVo, KAL EVOWUATWONKE 0TO MPWTOKOAAO TNG AUTOKPATOPLKAG AUANG,
oo omnou kot emeotpee otn Abon tov 8o at. K.X. £To Buldvtio Atav o€ Xprion £wg TV MTwon TG auToKpatopiog
(Mavtepuadng, 1992, 2003).

H 08pauAn fTav nopoloa TOOO Ot LBLWTLKOUG XWPOoUG 000 Kal og Snudotoug. Akouyotav oe B£atpa, Tolpka, Kot
ouprnoota. Hon and tov 1o at. .X., CUMHETELXE o€ oUVAUALEG OTWG TTPOKUTITEL amd pia Sedikr) emypadh (Syll.3
737) ou xpovoloyeitatl To 94 m.X. kol avadEPETal oTtnVv emLtu)ia Tou Avtinatpou, evog Se€loTéxvn XELPLOTH TNG
0V6paUANG, o onolog amd tnv EAeUBepva NG Kprtng édtace otoug AeAdoug yla va APEL LEPOG OE La GUVOUALQ
(Chaniotis, 2009: 88). Evw, n CUMMETOXN TNG O Opnokeutik Aatpela avadEpeTal POVo Ot pLot EAANVLIKN
ermuypadn (OJh VI, 92) and tn PAdo mou xpovoloyeitat Tov 30 at. p.X. 61ou WE T HOUGCLKA TG Eunmvouaoe To
ayaAua tou Bgol Bakyou péoa oto vao tou (Mavtepualing, 1992: 219, Perrot 1971: 55-56).

H U6paulAn xpnotuomoldnke emiong ota peyala apdlOéatpa yla vo cuvoSeUoEL AYWVESG LOVOUAXwY. AUTA N
Aettoupyia tng emPBePfatwvetal yia tov 1o at. pw.X. anoé pia avadopd oto Jatupikov tou METPWVIOU, 0 OMOLOG
TEPLYPAPEL pLor oknvA oo to «Asinvo tou Tptuadyiwva» Kotd tn SLAPKELX TOU OTolou €vag UTINPETNG Xapalet
TO KPE€aG UTIO TOV NXO TNG LOUGLKAG LLE TETOLEG XELPOVOLEG, OTIWG €VAG LOVOUAXOG TIOAEUOUOE TIAVW OTO ApUa
UTIO ToV X0 HLag UEpavAng ( Netpwviog, 1og at. w.X./2000, o. 25). Autou tou eidoug n xprion Ba SikatoAoyovoe
opyava peyaAutepa o€ PEyeBOG Kal PE TLo duvaTto AXO, £TOL WOTE VA KITOPOUV VA AkOUOTOUV TAVW Omd TovV
B06puPo evog Apuatog ou Tnyaivel Pe mARpn Ttaxvtnta (Perrot 1971: 49-50).

H xprion tou udpauvAikol opydvou oto audlBatpo emiBePalWVETAL KUPIWE OUWE ammd TIC ELKOVOYPOPLKEG
paptupleg ou Seixvouv OtL to dpyavo ametkoviletal cuxva oto meptBaArlov tou apdlOedtpou, GUVOSEUOLEVO
LEPLKEG DopEG amo Sladopwy el6wV odATyyeg (Perrot, 1971: 50). Evéelktikd avadépoupe ta Pnddwtd daneda
tou Nennig (20¢ -30¢ at. u.X.) kat tou Zliten (106 - 206 at. K.X.). Zto PndLdwtd tou Nennig (Ewkova 2), to omoio
Bp€bnke oe pwpaikn €énmauln oto Nennig, kovtd oto Saarland tng Meppaviag, o€ pla oknv amnelkoviletal pa
opxnotpa pe dUo Avdpeg LoUOLKOUG, OToU o évag mailel USpauAn Kot o aAAog odAmiyya (Dunbabin, 1999: 81,
Perrot, 1971: 73-75).
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Ewkova 2. Wnodwto amedo Nennig (Aemtopépela)

Evw, oto Pnddbwtd damedo tou Zliten (Elkoveg 3-4), mou BpeOnke o pwuaiky EmauAn otnv moAn Zliten otn
ALBUN anewovilovtal U0 opXNOTPES UE TPELG GAATILYYEC KOl £VOL USPAUALKO OPYaVo, TO OTtoio Mail{ouV YUVAIKEG
(Dunbabin, 1978: 65, Perrot, 1971:75-77).

Ewkova 3. Wnod1dbwto danebdo Zliten: A’ opxnotpa (Aemtopépela)

Ewkova 4. Wnddwtod damedo Zliten: B’ opxriotpa (AemTopépeLa)

2.4. ApXaloAoyLKd KatdAoLna apXaiwv opyavwy

Apxatohoyilkd Asiava HOVO TPLWV TPOYHUATIKWY OpyAvVWY £XOUV UEXPL OTIYUAC avaokadel: To 1931 oto
Aquincum (Ouyyapia), to 1992 oto Alov (Miepia) katl To 1996-2005 oto Avenches /Aventicum (EABetia). Ta
opyava tou Agquincum kat Tou Aventicum ypovoAoyouvtal otov 30 at. [.X., TapouoLAlouV TIOAEG OUOLOTNTEG
peTafl toug (de Pury-Gysel, 2008) kal miBavov va TIPOKELTAL YLA TIVEULOTIKA Opyava Kol OxL yla USPAUALKA
(MavtepuaAng 2003).

H 08pauln tou Alou avakaAudpBnke amod tov kadnyntn K. A. Mavieppaln to 1992, otig avaokadEg oTo apyaio
Aiov kat xpovoloyeital otov 10 at. m.X. Alatnpel To Mavw PEPOG EVOC OpyAvoU ToU amoteAital amnod pio Baon,
KOTOLOKEUAOUEVN amo SU0 XAAKLWVEG 0pl{OVTLEG TIAAKEC, TTIOU OTNPIL(EL plat OElpd 24 KUAWVSPLKWV QUAWV oTh
OUVEXELO TWV OMolwV umdpxouv 16 uikpol, wolueic auvlol xwpic xeiAn. OL SLACTACELC TOU CUOTAUOTOC TWV
auAwv eivat 1,20 y. x 0,70 w. (Navteppaing, 1992, 2003). TUUPWVA LUE TOUG LEAETNTEG TNG AVOKATOOKEUQOUEVNG
0V6paUANG Tou Alou, oL 16 pikpot audot Bavov va TonoBeTnBrikav yla aobntikolg Adyoug 1} yla va mapayouv
NXNTKA €, OMWG yLa mapadelypa nYoug mouvAwwv (Kapaoudvng, 2005).
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Ewova 5. H U6pauin tou Alou (Mavteppang, 1992)

3. 0 Axo¢ TG USPAUANG
3.1. O )Xo TG UEPaUANG. ApXEG AKOUGTLKAG

Av Kol YVWPIL{OUHE APKETA YLa TNV KATAOKEUH TNG USPAUANG, OL YVWOELG LOG VLA TOV NXO TNG KAL TIC CUVOEDELG
TIOU €KTEAOUVTAV O€ AUTAV elval eAdxlotes. OL peAetntég amodibouv auto To kevo oe SU0 kuplwg Adyoug:
Mpwtov, oL KUPLEG TIEPLYPADES VLA TNV KATAOKEUN KAl TN AELTOUPYLA TNG TPOEPXOVTAL amo TexVikoUg (Hpwvag
Ale€avdpLvocg kal BitpolLog) ol omolol eotiocav otn UNXAVLKE TTAEUPA TOU OPYAVOU Kal OXL OTLG LOUGLKEG TOU
edapuoyeg. Asutepov, oL apxaiol Bewpntikol 6ev €kpvaov avVOYKaAlo va KATOypAYOoUV TG AETMTTOUEPELEG TNG
OKOUOTIKNG TWV aUAwv, dedopévou OTL loxuav oL 18LoL KOVOVES LE EKELVOUG TWV SOVOUEVWV XOpSwV.

O Nwopaxog o Fepaonvog (Apuovikov Eyxetpidiov, 6. 1 k. €€.) mou £{noe tov 20 al. W.X., pog AéeL 6t o MuBayopag
eixe epapuooel autolG TOUG KAVOVEG OTOV AUAO, 0T cUpLyya, Kabwg emiong o TMARBO0C eyXOpSwV HOUGLKWV
opyavwy, evw, tov 30 al. W.X., o Mopduplog o Tuplog (Ei¢ ta apuovika lMtoAsuaiov umduvnua, 119. 25)
UTEVOU UITEL TIC YEVIKEC QPXEC TNG AKOUOTLKAG OTWG LoXUOUV ylo TOV QUAO Kal TPOCOETEL OTL MAPOUOLO
anoté\ecpa mpogkuPe amd tnv Yépa, Omou oL AxoL Tapdyovtav amo oavicoUelc owArveg mou nrtav
npooaptnuévol oto 6pyavo (Mopduplog, 3o¢ at. p.X. /2015, o. 361).

Av kal bev SlaBétoupe apxaieg maptitoUpeg A MPOYUATELEG yla TN LOUOLKN TG USPAUANG, auth n eAdxLotn
kataypadr umodnAwvel Ot N USPOUAN KATOOKEUGOTNKE UE OKOMO va OmobiSel OUYKEKPLUEVA HOUGLKA
Slootiuarta, Baclopéva otig OeueMWOELS apXEC TNG AKOUOTLKNAG.

3.2. 0 )x0¢ TG UEPAUANG HEoA O TLG AOYOTEXVLKEG TUYEG

To uSpauALkd Opyavo AoKNOE GNUAVTLKN yontela kot EAEn otn davtacio Twv MoNTwWy Kal Twv cuyypadEwy, ot
omoiolL ouyva MepLypAacdouv ToV X0 TOU OTa €pya TOUG, Xpnolpomowwvtag Siddopa oxripota Adyou. Oa
TapaBECOUE LEPLKEG OO TIG OPXALEG AOYOTEXVLKEG TINYEG, OTNV TPOOTIAOELN VO ATOSWOOULE JLa aioBnon Tou
AXOU Tou opydvou, o omoiog, cuudwva e tnv mapdadoon mou avadépel o MAiviog (Naturalis Historia, 9. 8),
YONTEUE TIEPLOCOTEPO ATIO OAEC TIG LEAWSIKEG ouvaUAieg Ta Sehdivia, Ta omoia AdTpevAV TN LOUGLKH.

310 Peubo-Bepyiiavo moinua (Aetna, 295-300) mou mBavov xpovoloyeital oto mMPWTo ULood Tou lou w.X., o
TOLNTHG O€ €Val AMOOTIOCA TIOU TIEPLEXEL avadopEG TNG Altvag 0To MAQLOLO TWV OKOUGTIKWY XOPOKTNPLOTIKWY
Tou Bouvou, culnTa TG APXEC TNG PONG TOU OEPA KAL TNG TiEONG HECA OTO NPALOTELAKO CUCTNA KAL CUYKPIVEL
Tov meplBariovtikd B6pufo NG ndaloTelaKG SpACTNPLOTNTAG LE TOV TPOMO HE TOV OMOLO TAPAYETOL KO
€VIOXVETOL O LOUGLKOG YOG Tou UdpauAkol opyavou (Kruschwitz, 2015). ElSikotepa, o nxog OUuLle otov mounTtn
TOUC BopuUPBWAEELG, LOVOTOVOUC NXOUC TOU TIAPAYEL TO USPAUALKO OPyavOo TIOU XPNOLUOTOLOUTAV OTa PEYAAa
Béatpa: «Kal OMwE oto peyaha BEatpa, To Opyavo Tpayoudd to USPAUALKO Tou Tpayoldt, mailovtog LeAwdieg
LE Toug SLadopeTikol UAKOUG CWANVEG TOU, HECW TNG SeELOTEXVIOC TOU TTALKTN, O OTIOLOG KAVEL L0 KWTTNAOTIKA
Klvnon oto vepo Kkal £tol B£€tel og kivnon To Ao pelpa Tou a£pa, e Tov i6Lo aKpLBWG TPOTO MOV 0 AVEUOC,
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EKTOTILOUEVOC OO TA PEUATA TOU VEPOU, opyiletatl Kal {300} paxeTaL oTa OTEVA TOU 0pLa, Kal n Altva Bpuxatat
Suvatd» (Aetna, 1og at. u.X./2012, 6. 320-321).

To 160-230 p.X. o TeptuAhlavog oto (De Anima, 14) avtitiBetat otov ToAamAS Staxwplopo tng PUXAc os pépn
and toug $pLhocodoug Kol 0TV MPOoTIABeld Tou va utooTnpifel TNV evotnTa TN avadEpetal oto USPAUALKO
opyavo: «tooa TMOANG HEAN, TOooL oMol cuvbeopol, Toool moAol aywyol xou, Téool oMol cuvduacopol
TOVWV, TOOEG TOAEG avtalayég Tponwv (commercia modorum), TOOEG TOAAEG OELPEC CWARVWY, KAl OAa
oxnuortifovrat pia doun». O J. Perrot untootnpiletl mwg pLa o opBoloyikn anddoon tou (commercia modorum),
Ba tav «avraAlayn votwv» (Perrot, 1971:51).

To 220 p.X. o ABnvalog (Aettvooopiotai, 4. 75) meplypddel pia {wvtovy oknvr amd TO CUUMOOL0 TwV
Asimvooodlotwy, Omou 0 «SUCH Kal «TEPITVAS» NXOG TG LEPAUANG, TTIOU akouydTav amd £va YELTOVIKO OTtit,
QMECTIACE TNV TPOCOXH TWV cUVSALTUUOVWY, oL omtoiol yonteutnkav amnod tn peAwdia. Npodavwg, to dpyavo
Tou avadépetal edw gixe £vav YAUKO Kol eUXAPLOTO AXO, KAl TTOAU TiBavév va Atav pikpol pey£Boug, katdAAnAo
yla owklakn xprion (Apel, 1948:197-198). MapdAAnAa, OUwWC, TIOAPARYOYE EMOPKNA £vtaon NXou, £T0L WOTE va
aKoUYeTal mAvw armo tov B0pufo twv culntrioswv (Perrot, 1971:55).

ZTLG apxEG Tou 4ou al. W.X., o Omtatiavog Nopduplog Eypalde évav Mavnyuplko ablepwEVO OTOV AUTOKPATOPA
Kwvotavtivo A’. Mpokettal ylo otjpata mou nepthappavovratl otn culoyn yvwotr we Carmina i Carmina
Figurata (Squire, 2017). & tpiot amtd QUTA TO OMTLIKG TOLAUOTA, O TOLNTAG, KE aplOUNTLKA MPoodo, oxnuatilet
LETPLKA CUVETELG YPOUUEG TTOU QVOTIAPLOTOUVY, UE TN OELPA TOUC, £vav PwUO, Ul clplyya Kal éva opyavo. To
molnua og oxAUa 0pyAavou avamntUooeTal O YPAUUEG TIOU EMLUNKUVOVTAL OTOSLOKA, HLUOUEVEG TNV KAVOVLKN
€€EALEN TV CWANVWV VOGS opyavou (Squire, 2017: 61-63). Eva anoonacua amno toug otiyoug (Carmen 20b, otov
Muller, 1877), mou oxnuoatilouv ToUug CWANVeG, OmMws avadépetal otov Perrot (1971: 57), éxel wg &&ng:
«MPOKUTITEL AOLTIOV L NXNTLKNA cupdwvia, pubuikn Kol KAtdAAnAn yla tpayouldia, kavh va akoAouBel ta
QVOLXTA TIANKTPO TTOU TPEUOUV TIOTE OTO TIOPAULKPO AYYLYUA 1) VO CUVAYEL EUXAPLOTEG PeAwdies. Twpa 6Aog o
KOOMOG Ba BaunwOel and To PETPo Kat puBUOUG Tou».

To 399 p.X. o KAavdiog KAaublavog oto (Panegyricus dictus Manlio Theodoro consuli, 17. 316-319)
avtutapaBAAAeL Toug Suvatolg NXOUG IOV TTOPAYEL TO Opyavo Ue To eAadpl Ayylyld TOU 0pYaVOTaikTn: «Kal
ekelvog Tou omoiou to eAadpl Ayylypa Urmopel va mpokaAéael Suvatr) HOUGLKA amd Toug XAAKLVOUG CWANVEC

TIou Ttapdyouv XiAleg SLadOPETIKEG VOTEG KATW ATO TO TEPUTAAVWHEVA SAXTUAG TOU, KOl EKELVOG TIOU WE TN
BonBeLa evdg poxAou Kivel to vepo va tpayoudroe» (Khavdiog, 399 p.X./1922, . 361).

KAelvovtag, eival ¢pavepo OtL to uSpaulikd Opyavo, oe OAn Tou ThV TOLKIAopopdia, amoTEAECE A nxnen
€kdpoon TEXVOKPATLKAG SUVAUNG, AETOUPYWVTOG WG CUMBOAO KOLVOTOUIAG, TIOAUTEAELAG KOL TIOALTLOTIKAG
aktwoPoAiag. O oG Tou, SLaMEPAOTIKOG Kol LEAWSLIKOG, aVvESELEE TNV TExVOAOyia TOU Kal AdnoE TO AMOTUTWUA
TOU OTOV UOUOLKO KOOHO, EVIOXVUOVTOC TOV SE0UO METAED TNG EMLOTAUNG KAl TNG TEXVNG, SNULOUPYWVTAG HLa
KANPOVOWLA TIOU EMNPEACE TN LOUGLKNA €EEALEN 0TV EUpWTTN KoL TEPA ATIO AUTNAV.
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B MEPO2

1. Ewcaywyn

To £pyo lvon, elval éva NXNTIKO £pyo TEXVNG TIOU XpNnoLuomolel w¢ Baon dnuloupyiag, apxEG TNG AKOUGTLKNAG
Owoloyiag kal tng Ovtoloyiag Texvwv Kol XpnoLUOmoLeital w¢ EykoTdotoon o€ CUYKEKPLUEVO XWPO OTO
Mouceio tou Alou. H Kevtplkn 6€a Pe TNV omola KATAoKEUATETAL TO NXNTLKO TteplBAaAAov eivat n évvola tou
LOTOPLKOU fX0U, WG UEPOC TNG lOTOPLIKAG UVAUNG, HECW €UPEONG KOL OVAAUGONG LOTOPLKWV SeSOUEVWV TIOU
oxetilovral pe Tov aépa Katl TNV USPAUAN, TTOU PeTaPPATOVTAL IE VAV LOUGLKO TPOTIO.

2. OewpnTiko Ynopabpo: Ovroloyia Texvwv, lotopikdg Hxog ka Akouotikr) OwkoAoyia
2.1. Ovtoloyia Texvwv

H omtikn ywvia péoa amo tnv onolia mpooeyyilw thv Ovroloyia Texvwy, éxel we Baon t dthocodikr/Beoloyikn
Bswpnon mou ekdpalel o Beoldyog Aylog MaLpog o OpoAoynTic, OTL KAOE MAGOUA/OVTIKELUEVO EXEL Lol AOYLKN
KATAOKEUNG, €vav Aoyo (Lossky, 1991) cUudwva pe Tov omolo Aettoupyel e Eva GUYKEKPLUEVO TPOTIO. AUTOG TOU
Silvel Tnv umapélakr Tou AELTOUPYLKA TAUTOTNTA KOl EKPPATEL TOV EQUTO TOU HE BACn AUTOV. AUTH TOU OHWCE N
Aettoupyikn TautdtNTa Sev SIKOLWVEL TO OV/AVTIKELUEVO a priori, aAAd amoteAEl oUOLAOTIKA pa Suvatotnta
(Aewtoupyiag). Ao QUTAC KAL OE CUVAPTNON KE TOV TTOPAYOVTA XPOVO, TO OVTIKELLEVO/TAAOUA EXEL L0l SUVOLULKN
T(POOTTIKA Kol popTileTal e PVAUES, {wh. AUTEG OL VA LEG UITOPOUV VA XWPLOTOUV o€ SU0 KATNYOpLEG:

o) MVriLEG TNE KATAOKEUNG ) Snutoupyiac, Tix Eva LETAANLKO aVTIKELPEVO, OTTWCS CWARVOC vEPOU, PEPEL TTAVW TOU
NG UVALEG KATOOKEUNG LECO OE £VOL EPYOOTAOLO. S€ OUTEG TLG VAEG CUMMEPIAAUBAVOVTAL KOl NXNTKEG LVALEG
TIoU SNV PYRBNKAY KATA TV WP TNG KATACKEUNG. AUTO onpaivel 6Tl iow armo tnv opatr] otatikn ¢uon evog
OVTIKELUEVOU, UTTAPXEL ‘Eyyeypappévn’ TTdvw Tou N Suvaptkni ¢uon g Sladikaciog KataoKeung

B) Mvnueg TN AELToupyLkOTNTAS TOU, 0TNV KaBnuepvn {wr), 0€ cUVAPTNON LE TOV AvOPWTTO. KAl AUTEG OL PVHLEG
oupnepAaUBAVOUV KAl NXNTIKEG UVAUEG.

OAa ta mopandvw, Sivouv pla EExwpLotr tautotnta oe KABOe TOmo/aviikeipevo Kot cuvBétouv €va €i60¢
«HMUOTLKNG Ttapouciag» (genius loci) tnv omola o kaAATEXVNG elval amoAuTwg avaykaio va avtiAndBel kat va
AaBeL ut’ GV Tou yla TN SnuLoupyia evog épyou. Onwe éleye kat o Alexandre Pope, to «genius loci» (mvelpa
TOU TOTIOU) TIPETIEL VAL «ELOOKOUOTEL. Katd avahoyo tpomo, To Vel a Tou avTIKEévou/KTnpiou, KT, TTpEmEeL
VoL EL0akoUaBEL.

2.2. lotoplkoG NXOG Kot AKouoTikiy OwkoAoyia

JUpdwva pe tnv Akouotikry OlkoAoyla, 6AoL oL fXOL EVOG CUYKeKPLUEVOU TteSiou (Hnxavikol fxot, yewAoyikol
nxoL, avBpwroyevelc nxot, KAT.) PBplokovtalL o€ pla cuvexn puBULKA Kal XWPELKA OSUVAULKNA KaTtdotaon,
Snuloupywvtag evav {wvtovo opyaviopd Tou amotelel To nyortormio, (m.x. nxot oto 8dcog). Mmopei va to
aKOUOEL KATIOLOG oAV £va £L60G LOUOLKNAG.

Y10 mebio tng lotoplag, To nxotomnio, unopei va BewpnBei wg éva davtactikd medio YWV, Kat aviyveleTol uEoa
ard Kelpeva Kal guprpata. Méoa amd aquthv TNV TIPOOTITIKH, O OTL €XEL OXEOn HME TNV USPAUAN,
ETUKEVTPWVOLLOOTE OTO LOTOPLKA SeS0UEVA XOU HETA Ao KaTaypad£g, Kal 0xL ot LeAwdia f to cuotnua Baon
Tou omoiou Snuloupyndnke pla peAwdia. e tedevtaia avaluaon, o AXog Kat OxL N peAwdia, elval ovtoAoyikod
XOPOKTNPLOTLKO TOU OPYAVOU, TIOU QTIOPPEEL WG EVEPYNHA ATIO TN AELTOUPYLIKOTNTA TOU (Tov Adyo Tou). AUTEG oL
LOTOPLKEG KaTaypaPEG AMOTEAOUV TOV LOTOPLKO NXO.

2.2.1. Baokd lotopikd Asdopéva 'Hyou 'YSpauAng: Xpron Yo avti MeAwdiag

To evbladépov elval OtL OAeg oL eplypadég mou Bprikape pe tnv E. Nepodwkad yia tnv USpauAn, oxetilovrat
TPAYHATL LOVO e SUO oTolxela: TNV KATACKEUH TNG KaL TOV X0 TNG. AUTO NTav oAU evélad£pov Kal lowg uLa
Loxupn évdelén ot oL apyaiot EAAnveg dev avalntoloav Lovo éva cuotnua KAlpakag (tpdmoug) n pubuod, ala
evbladepdtav mapa MOAU yla Tov X0 €vOC OpyAvou, O OXECN ME €vav Xwpo: SLUPOPETIKEG XPHOELG, OE
Sladopetikolg xwpoug (oe omitia, oe apdlOatpo, oe umdSpopo, KAM.). Z0udwva pe tov West (2004)
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uTtapyouv avadopEg yLla pia yyovtioia Hydraulis, ue Bpovtepo nxo mou Ba umopolos va akKOUGCTEL Ao £va piAL
pakpld. Mpodavwg éva 6pyavo autol Tou BeAnvekoUG SV KATOOKEUAOTNKE yLla TN Xprion eAwdiag. Autd lowg
eival plo anddelén yla tnv mopandvw unobeon. MAALOTO 0 QUTH TRV MEpIMTWON WAGUE yLo éva NYNTIKO anua,
£vav fxo dnAadn mou dépet pa mAnpodopia (m.x. N Kapmava plog ekkAnotag pag mAnpodopsel yla tnv apyn HLog
akohouBlag kal apa TNV wpa, 1 0 AX0G evog acBevodopou). TEAKA €vVag TETOLOG YOG, YL L0 CUYKEKPLUEVN
TiepLoy Xpriong amotehovae Kal éva nyoonuo.

XapaKtnplotike elval kat to mapadelypa ewovoypadiag mou avadépel n lepodwkd, 6mou n USPAUAN
eudaviletal oto apdlOeatpo cuvodeuodpevn anod Stadopwy eldwv CAATILYYEG, Tou elval EVOeLEn OTL gixe ofu
AX0, SlamepaoTiko SnAadr Kat OTL XpNOLUOTOLOUVTAY YLa NXNTKA E Kat OxLyLa xprion peAwdiag . EEGAAou kdTL
tétolo emiPBePfalwvel kat to Pevdo-Bepyhiavo moinua (Aetna, 295-300), mou avadépetal otous BopuBwoeLg,
LOVOTOVOUC AXOUC TIOU TIAPAYEL TO USPAUALKO Opyavo TIoU Xpnotpomololtay ota peyala Batpa.

MdAlota cupdwva pe tov Kapaouavn (2005), otnv 0U6pauAn tou Alou umnpxav 16 £Etpa GwWARVEG, 6mou (owg
Xpnotomnotlouvtav yla tn dnuoupyla b€, nxoug mMouAlwy, KATL. Autd NTav amodaoloTIKA oTolyela yla va
Snuoupynow éva £pyo OxL anmAd xwpic peAwdia, aAAd pe UDEC, TTOU IPOCOUOLATEL TO NXNTIKO EDE.

2.2.2. OvtoAoyikn NMpocéyylon tou Opydvou Kal ZToXog

Ovtoloyikd HAwvTag, e BAon TIC MOpATTAvVw TAPATNPOELS, O OTOXOG TOU £pYOU WCE TIPOG TO Opyavo (VSpauAn),
eival to va avadeiel Tnv TautdTNTA TOU OPYAVOU, TOV AGYO TOU KaL TN QUGN Tou: TO TPWTO LKAVOTIOLE(TAL Ao
TV UTtaPEN Tou WG Opyavo mou emBUUEL va akouoTel wg £xel, SNAadn w¢ moAvauAog pe o0 aAAd Kol YAUKO
Nxo, Xwpig avadopad otn pehAwsdia (touldyxiotov n Uikpr oe péyebog UEpaUAn), evw To SeUTEPO, Ao TRV UTapén
TOU WG TEXVOAOYLKO emiteuyua, ou emBupel va givat avtikeipevo Bavpacpou.

3. Kevtpikn KaAAwtexvikn 16€a kot HYntiko YALkO

JUVOETIKA, N KEVTPLKA L6Ea Tou £€pyou, OTOV XWpPo Ttapoucioong oto Mouoeio, tav n Snuloupyia evog nxntikou
nepBaAAovTog, Tou va Tipokalel tnv avtiAnn Kat tTn UvAun Tou akpoartr, wg mpog dUo TUTIoUG AXWV: a) Tov
AXO0 Tou aépa Kat B) Tov X0 Tou auAoU. & auto to Aaiolo, To fTvor xpnotlpormolel §Uo TUTToUG UALKOU:

a) Tnv nxntikn emipavela, omou ebapUoleTal we Nyo¢ umoBadpou oTo £pYO, Kol OXETI(ETAL LE TNV LOTOPLKN
uvnun tou agpa

B) Tig nxnTIKOTNTEG, WG TUTIOUG NXNTIKWY PACUATWY, KATUOKEUAOMEVES ATIO TOV X0 PAAOUTWVY Kol VEPAUANG
KOl TIOU XPNOLULOTIOLOUVTAL WG NYOL TPOTKNVioU. AUTEG OXETIIOVTOL E TNV LOTOPLKN UV TOU XOU TOU aUAoU
Kal TNV €€EALEN TOU OTO XPOVO WG: amAGG aUAGG, TOAUKAAAMOG aUAGG Tou Mava, USPAUANG, EKKANCLOOTIKO
opyavo, dAdaouto, Ynolakd Opyavo.

H 16£a Tou UALKOU w¢ urtoBadpo Kal IPOOK VIO TIPOEPXETAL ATIO TOV TOMEQ TNEG AKOUGTIKNG OLKOAOYLAG, OOV oL
AXOL EVOG NXNTWKOU Tomiou, PeTafl GAAwvY, Umopouv va avadEpovtal wg NXoL Tpooknviou kot urtoBfabpou
(Etpektodylou, 2014: 4).

4. 30v0eon: EvvoloAoyka Kol TEXVIKA XopaKTNPLOTLKA
4.1. Hynukn emupavela: H lotopia tou Rxou tou aépa

o Tov PWTo TUTO UALKOU, TO Vol XpNOLUOTIOLEL TPELG LOUGCLKEG SLOTACELS TOU AXOU TOoU aépa, cUudwva e
™V avTiAnyn pog ylo autd péoa otny lotopia: a) tov pn eheyxopevo aépa (o€ aAUTAY TNV TIEPLTTTWON, EPAC TTOU
oduplilel) pe Tov TpOMO OV oL apxaiol Tov avTihaupavovral, wg otolxeio mou mpokalei $oBo kal epunvevetal
w¢ pavracuoa/mvelpa, B) Tov EAEYXOUEVO A€, TOV TPOTIO TTOU 0 AvBpwog tov avtilapuBavotav péxpt tov 200
alwva, cupnep\apBavouévng tg eAeyXOEVNG XPNONG TOU PECW opyavwv (Omwg TG USPAUANG) Kat y) Tov
TIPOCOUOLWHEVO aépa e PndLakd epyaleia, anod tov 200 alwva KAl LETA LE TN Xpron TG Ttexvoloyiag.

AuTi n W6€a avtkatomntpiletal otn oUVOeon e MPayHaATIKOUG Nxougs: Mponxoypadnuévog nxog aépa, Pnolokd
0pyavo (VeuoTo o€ TIOAU XapNnAr cuxvotnTa, SLOTL CUPPWVA LE TIG ELKOVOYPADLKES TTOPAOTACELS 0 PNndLéwtd
Samneda, n USpauln matlotav Kot o cuvbuaopud e odATlyyeG ota apdlBéatpa), kot Pndlokdg adnpnuévog
AXOC Tou HLpEeltal Thv Kivnon tou aépa. Autol oL fxot ektiBevtal kdBeta (tautoxpova) kKaBoAn tn SLdpKeLa Tou
£pyou Kol SnpLoupyolV £T0L ULOL NXNTLK EMLPAVELD TTIOU OTO £pyo Asttoupyei wg fxog urtopabpou.
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4.2. Hynukotnteg: Napatnpnoelg wg npog tov Hyo kot tnv Kataokeun tngYépauAng

Mo tov 6gUTePO TUMO UALKOU, TNG NYNTLKOTNTEG, TIPLV TIPOXWPNOW TIPAKTLKA OTNV KOTAOKEUN UALKWY yla Tn
ouvBeon, pe Baon ta dedopéva mou eixa amd tn Mepodwkd, aAAd KAl TNV AKOUOTLKN EUTElplol amod thv
napouciaon tng VSpauvAng to 2016 oto Mouceio TNG AKPOTMOANG, £KAvo TPWTA TG AKOAOUBEC TPELG
TaPATNPHOELG:

o) AKOUYOVTaG TOV X0 TOU QVOKATOOKEUAOUEVOU OPYAVOU, OO TNV apouciacn oto Mouogio AKpOmoAng tav
npodavég OTL, WG TPOG To NXOXPWHA/xpold, n USpauAn Sev eival evieAwg VEo Opyavo, £XEL pla A€pLvn
Siaotaon/molotnta, mapdpola e Tov aUAd tou Mava Kal Kat eméktaon pe to pAdouto (sldikd dtav mailst
extended techniques, m.x. aeolian sound). Eival ouolaotikd pa toAukaAaun ouptyya pe mAnktpa. Qotdco, Ba
umopolos va maifel TEpLOoOTEPOUC amod £vav AXoug Tautoxpova (West, 2004:164). O MoAubelkng
(Ovouaaortikov, 4. 70) avadépetal atnv UEpAUAN WG, «TTOAUDWVOCH KOL K ITAUWTEPOVY. AUTOC NTaV Evag SeUTEPOC
ONUOVTLKOG AOYOG, YLa ToV oToilo RBsAa va Xpnotpomoliow UdEG/ NXNTIKOTNTES Kol OXL LEAwSIEC.

B) Evw, €XeL €vav OXETLKA LOOPPOTINILEVO NXO KO TILO SuvaTo, AOyo Tou USPAUALKOU UNXOVLIOUOU, o€ OAO TO eUPOG
Tou opyavou, (Kapaopavng, 2005: 62), WG POG TN XPOLA Kot Tn SuvaLkh, LeTaBAAAETOL O OXEON UE TO HEyeBog
TOU 0PYAVOU KaL TwV cwANVwY, (TL.X. HEyeBog SwpaTiou e LeyAAEG CWANRVEC) SNLOUPYWVTAG AUETPNTOUG HXOUG
Kol ekkwdavtikolc. AMGE otnv mepimtwon tou Aiou, To Opyavo eivol OXETIKA WULKPO, €tol dlatnpel ta
XOPOKTNPLOTIKA TOou NV Kat tepmvoU rxou mou avadEpel o ABrAvaiog ( Asutvooopiotai 4. 75). Qotdoo oto llvor,
Aappavw ur’ 6Yn autd To €UPOG XPOLAG Kot SuVAULKAG Adyo Twv SladopeTikwy HeyebBwv TNG LEPAUANG KoL
apXilw pe Baon tov YAUKU aéplvo nxo, aAld KateuBUvopal NXNTIKA TTPOG €va PEYANOTIPETH X0, OLOLO TOU
£KKANOLAOTLKOU 0pyAvou. AUTO OXETI(ETAL KAL IE TNV EMOUEVN TTOpATAPNON.

v) H 08pauAn eivat dpuoikd To MPWTo 6pyavo Ue TAAKTPA, dAAQ OUCLACTIKA, TEPIAAUBAVEL TNV TIPWTN XPHon
€VOG MNXAVLOMOU YLOL TNV EVIOXUON KaL TNV €§LOOPPOTINGH TOU 1XOU VOGS 0PYAVOU, XWPLG TNV avBpwrtivn KLVNTLKN
EVEPYELQ, KATL TIOU TO TOTOBETEL TNV KOPUDN TWV TEXVOAOYLKWV ETITEUYUATWY TNG EMOXNAC, TOUAAXLOTOV OE
OX£0N HUE TN HOUOCLKI. XOpOKTNPLOTIKN lval n avadopd tou KAavdiou KAauvdiavou otov Mavnyuplkd tou
(Panegyricus dictus Manlio Theodoro consuli, 316-319) 6mou avtimapaBaAel Tov Suvato Nxo thg LEPAUANG He
™V eAadpdTNTO TOU ayyiyHaTtog Tou opyavoraixtn. To oucLlaoTiko 6w lval OTL TEpav TOU HouGLkoU TAalciou,
TIPOKELTAL YLaL £Va AVTIKELPEVO BaupacpoU.

4.2.1. HYNTIKOTTNTEG: ZUVOETIKA XaPOKTNPLOTLKA

Mo tn dnuloupyla NXNTKOTATWY CUVBETIKA, OMwWG poavadEpBnke, xpnolomnoinoa nxoug pAAoUTWVY Kat NXo
0V6PAUANG Kot SoUAEPA WG TTPOG TO NYOXPWUA, TO TOVIKO UPOC KL TNV EVTaON.

4.2.1.1. Hxoxpwpa kat Tovikd Yog

Mo ta dpAdouta, cuvéBeoa NXNTIKOTNTEG, W TUOUG NXNTIKWV GACUATWY (UTTOPEL Vo TO OKEDTEL KATTOLOG GOV
ouvBeTec ouyxopdieg), mou nxoypadrBnkav oe éva 0BwHavVIKO Pouoelo otn Osccalovikn to AATIA ILOpET yia
Sladopetikn nepiotacn, ald xpnoiomnotovvtal edw o€ SladopeTiko mAaiolo. To pvnueio €xel TOAA GUGCLKNA
QVTHXNON, KATL TTOU TOVIZEL aKOMA TIEPLOCOTEPO TO AEPLVO NXOXPWHA Tou dAdouTou. Ta GAdouTta EpnVEUOUV
TLG NXNTIKOTNTEG LE EKTETOUEVEG TEXVIKEG (extended techniques) mou eotid{ouv epLOCOTEPO OTOV OEPQ, TAPA
10 Soopévo Tovikd UYog, MANOLAlovtag To NXNTIKO Xpwua TNG USpauAng. Ma Tov NXo NG UVSPAUANG,
XpNnotonoinoa JKpd TuApate peEAwdiag tTng avakataokeuaopévng USpauing, SUo votwy Tto oAU, Kal ta
ouvdlaOo E TG NXNTLKOTNTEG TWV PpAdouTwyv. ETtol Sev utdpyxeL Kapia aloBnon peAwsdiog wg mpog autod.

Mo 1o Tovikd LYPOG TWV NXNTIKOTATWY, XPNOLUOTOoINoA TV €A TWV KOOKIVWVY Kal TG NXNTIKOTNTAG armd Tov
Iavvn Zevakn. Evag AOyog ToU e £KAVE va AELTOUPYNOW HE aUuTOV Tov TPOTOo eival to Keipevo tou Mopdupiou
TOplou (233-303 p.X.) TOU CUVOEEL TIG APXEC TNG OKOUOTIKAG TNG OKTABOC YLA TOV QUAO WE TNV MPOCAPUOYN
owANvwv otnv UdpauvAn (Perrot, 1971: 55). Q¢ mpog autd, €kava pia MPoowriky epapupoyr (Ewova 1) tng
Bewplag kookivwv tou Zevakn, to omoio BéPata Baoiletal oto kOoKWwo tou EpatocBévn. Ta kKOOKWVO TOU
EpatooBévn eival yvwoto wg To MPWTO KOOKLVO OTa MABNUATIKA Kol n Xprion tou Atav BepsAwdng yo tov
Zevakn. Eixe dnuloupynoet pa pébodo dAtpopiopatog otolyeiwv SNULOUPYWVTOG KoL VEEG KALMOKEG UE
Sltadopetikn meplodikdTnTa Ao autr) ThS oktdBag. ESw oto Mvor, dev xpnotpomnolotvtal wg KAIHAKES, aAAd we
KaBetec Sopég (ouyxopdieg), n KaAUTEPA NXNTLKOTNTEG. Me QUTO TOV TPOTMO, XPNOLUOTOLWVTAS KOOKLVA,
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anodpelyw KABe cUUPATIKO AKOUCHA TIOU TIOPATEUTIEL OE apXaloug TPOMOUC ) apuovia, Evw TauToxpova sival
pLa avadopad otnv apxootnTa.

Ewkova 1.

4.2.1.2.°Evtaon

QG S0PEG, oL NXNTLKOTNTEG £XouV oxedlaoTel pe t popdn crescendo. Xtn oUvBeon eudavilovral mepLlodIKA, e
auénuévn évtaon, mPog UL Kopudn e LeYAAn Sldpkela, évav e€Llooppomnuévo Nxo 6nAadn yla oAdokAnpn tnv
NXNTKOTNTA, KATL TIOU TOPATEUTEL CUMBOALKA TNV €EEALEN TOU aAUAOU TPOG TOV €ELOOPPOTINUEVO NXO TNG
0V6paUANG (Ewoveg 2 - 4).

EwkOva 2. AVAmTuén nxnTKOTATWVY W¢ TTPOG TV £vtaon
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Ewkova 3. Teheutaia nxNTIKOTNTA TOU £pyou (BAémoupe TNV apxng tg)
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Ewkova 4. TeAeutala NXNTIKOTNTO TOU €pyou (UEon Kal TEAOG)

4.2.2. HYntiko AnotéAeopa

Ol ta mapamdvw, SnUoupyouV £va NXNTIKO QMOTEAECUA, KOVTA OTh odaipa Tou nYNTlkou edé, mou
TIPOCOUOLWVEL TOV NXO €VOC OUYXPOVOU E€KKANOLAOTIkoU opydvou. Me autdv Tov TpOmo, TO UALKO
avakebahalwvel, Aiyo moAl, OAeg Tig e€eAielg tou auvAol.

4.3. Mi§n HxnTkotATWV Kat HYNTIKWv enwpaveiwv

AUTEC OL NXNTIKEC SOMEC, W NXNTIKOTNTEG TWPA, TOTMOBETOUVTAL WE HYOC TPOoKNVIOU TIAVW armd TNV NXNTIKA
€MLPAVELD TIOU KOATOOKEUAOTNKE WG fyo¢ umoBadpou Kal dnuoupyolv To TAAPEC NXNTIKO €pyo TOU
gyKataotddnke oto Mouosio. ITnv OAn GpdpUa UTTAPXEL LLa GXETLK TTAOKH, KUPLWG WG tpog thv elcodo kal £€obo
NXNTIKOTATWV O OXEON LE TO 0TaBEPO NXNTLKO UTIORABpPO. To £pyo OPWG gival Altd wg POG TNV aKpOAaCn Kol
LLETOUGLWVEL LO££C/EVVOLEC, TTOU TTPORBAAAOVTAL AKOUOTLKA.
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Air and Sound: Historical Sound,
Archaeological and Historical Data Transformed into Sound Art

Dimitris Bakas
Composer and Sound Artist
dimitrisbakas1975@gmail.com

Eleni Gerofoka
Archaeologist
Ephorate of Antiquities of Pieria
Ministry of Culture
e.gerofoka@gmail.com

Abstract

The present text refers to the creation of a sound installation based on historical and archaeological data. The
sound installation links air with the musical instrument hydraulis, which is displayed at the Museum of Dion, and
uses air through a hydraulic mechanism to produce sound. The installation was incorporated into the latest theme
of the educational program "Breaths of Winds: The Role of Air in Music," implemented in 2017 by the Ephorate
of Antiquities of Pieria at the Archaeological Museum of Dion, within the framework of the Ministry of Culture's
communication initiative "Environment and Culture”.

The text is structured in two parts: In the first part, archaeologist Eleni Gerofoka focuses on the historical and
archaeological evidence for ancient hydraulis. Specifically, she refers to ancient historical and literary sources, as
well as archaeological findings such as iconographic representations on mosaic floors and remains of ancient
instruments. In particular, the literary sources highlight the sound of the hydraulis and its acoustic dimension,
allowing us to imagine how it might have sounded in different environments.

The second part presents the work of composer and sound artist Dimitris Bakas, in which historical and
archaeological data are transformed into a sound Art. The artist employs principles of Acoustic Ecology and
Ontology of Arts to create a sound installation aimed at awakening the listener's historical memory. In this
context, the work, instead of examining the field of historical musical data, focuses on a more ambiguous area of
interpretation: historical sound data. Specifically, by focusing on sound rather than melody, he observes the
acoustic characteristics of the Hydraulis through recordings and attempts, through composition, to connect its
sound with its historical context, highlighting the ontology of the instrument, its purpose, and its nature through
a visual perspective.

Keywords

Hydraulis, hydraulic organ, sound art, historical sound
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Ta nxotornia tng KEag wg nxntiké unoBabpo yia tnv kataypadn Kat
avadetn mapadooLakwv opyovoroLyTwyv

@egodavng FewpyLog ABavaolog AmOoTOAOC Pevata
Moapaykog Kwvotavtakng Erutndelog Noudomnoulog AaAlavoudn
Yrioynolog Anodottog, TuRua Epguvntic KaBnyntng, Avarminpwtpla
AdakTwp, MoUGLKNG PEARL (**) Tunuo Texvwy KaBnyntpla
EPHMEE(*)% Texvoloylag & Tunua Texvwv'Hyou ‘Hxou & Ewkovag — TuAuo Texvwv
TuAua Mouotkwv AKOUOTLKAC & Ewkovag I6vio ‘Hyou & Elkovag,
Imoudwv EAANVLKO Iovio Mavemotiuwo  MNavemniotnuLo l6vio
[6vio MavemoTipLwo Meooyeloko atha.epitideios@ apostolosloufopou Mavemnotiuo
fanismaragkos@ MavemotnuLo gmail.com los@gmail.com renatadalianoudi
yahoo.gr gkonstandakis@ @ionio.gr
hotmail.com
Mepiindn

2NV napouoa pEVVNTIKN epyacia napouotaletal n pedododoyia mouv akoAouvdndnke yla tnv kataypaen tTwv
napadoolakwy opyavormaxtwy ¢ Keag ue okomd ™ Staowon, dtatnipnon kot avadeién tme napadootlaknc
UOUGLKNC WG OTOLYELO TNG AUANG MOALTLOTIKNG kKAnpovouLdg. To Epyo meptdauBave tn dnulovpyio SEko aUTOTEAWYV
VTOKIUQVTED, 0T OTTOL0 KATOYPAPOVTAL Ol EVATTOUEIVAVTEC NALKLWUEVOL OPYAVOTALIXTEG TOU VNOLOU, KAGwWE Kot
Ta aLSLd f/KoL EYYOVIA TWV ONUAVTIKOTEPWY TAPASOCLAKWY UOUCIKWV TNG KEag. STn ouykekpLuévn dnuocisuon
apxlka mopouotalovtal oL OTOXOL Kol N TMPWTOTUTiA TOU Epyou, evw bivetal Eupaocn otn uedodoloyia
Kataypapng twv nyotomniwy, Twv SLaAoywv Kal Twv mopadoolakwyv UOUCIKWY in situ ue T xpnon uyninc
molotnTag nxntikou eéomAiouou. EmumAéov, eetaletat n u£9odo¢ KLVNUATOYPAEPNONG TwWV TTAPASOCLUKWY
UOUCLKWY 0T XOPAKTNPLOTIKA TOTTOCNA TTOU ETAEYINKAV KoL TIEPLYPAPETAL TTWG N XPHON EVAEPLWY TTAAVWVY
arto drone npoodLopileL Ta TOTTOONUA KL AVASEIKVUEL TN YEWYPAPLKI KAl TTOALTIOTIKN LSLaUTEPOTNTA TOUG. ELSIKN
avapopd yivetat otn ouvdeon TNG OUGCLKAC TOU TMAQUOLWVEL TOUC TITAOUG TwV VIOKIUQVTEP, N omoia
Snutoupyndnke Ue tnv eE0AokAnpou xpron Setyudtwy armo to Se€loTexviko naiéiuo NAKIWUEVWY TTapadoTLaKwWY
Houatkwy. AkodoUdwg, eneényeital n Stadikaoia emeéepyaoiog Tou NYNTIKOU KAl KIVNUXTOYPOAPLKOU UALKOU
KaBwe Kol 0 TPOMOC MOPAywynNc TWV VIOKIUAVTER. EMUTPOOUETWE, MPayUATONMOLE(TalL €OVOUOUTIKOAOYIKN
TEKUNPIWON TWV TPAYOUSILWY KAl OKOTIWVY TTIOU EPUNVEUCAV Ol LOUTLKOL, mapouatalstal n Stopoporoinon tng
EPUNVELNG TOUG avadoya LUE TNV TTEPLOXI KATAYWYNG TOUG, KAl EPEVUVATAL KXTA TTOCO N EPUNVELX TWV LUOUCIKWV
ennpealetal ano TIC YWPOXPOVIKEG CUVINKEG TOU nyotoriou. TEAOC, TEPLYpA@OVTAL N ATNXNon Kal n Stayuon
TWV VTOKLUOAVTED.

NéEelg Kheldua

Hyotorio, kataypadr nediov, VIOKIHLAVTEP, TTAPASOCLAKOL OPYAVOTALXTEC, TOAUMOUVA, Touuni, Kéa

1. Elcaywyn

To vnol ™¢ Kéag £xel oupPdalel otnv mapadootakr Houdikh tg EAAASag, mpoodépovrag e€alpetikolg
0PYQAVOTIOXTEG KOl LOUGLKOUG, OL OToloL £X0UV EMNPENOTEL TG00 amo Tn Balaoaoivry 600 Kal Amod Th OTEPLAVN
pouaotkn mapadoon. OL mapadoaotakol opyavomaixteg tng KEag €xouv avamntuéel ISlaitepa Seflotexvikd maifipo
HE TIOAAEG TOTUKEG LOLALTEPOTNTEG KAL LOUCLKA LOLWHATO. XAPAKTNPLOTIKO LOUGLKO Opyavo TNG mMapadooLakng
HOUGOLKNG Tou vNoLoU givat n toaumolva, mapadooLako TVEUOTO, N OTIOLA AVAKEL OTNV KATNYopia Twv ACKAUAWY

37(*) Epyaotriplo HAektpoakouotikic Mouotkng Epeuvag kat Epappoywv [EPHMEE]
(**) Epyactriplo Napactatikwy MeptBarloviwy otig Téxveg [PEARL]
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(ev mpokeévw aokaulog Tng vnolwTikng EAAGdag) kat n omola cuvodeletal wg Luyla ((euyapt) amod To Touusni
(mapadoaoiakd xewpomnointo kpouaTo), evw eiBLotal va mAatolwveTat kot ard BLoAl kat AaouTo.

Tn ouykekpluévn dpdon pe titho: «Kataypadr mapadooiakwv opyavomalytwyv tng Kéag yia t ditdowaon,
Slatrpnon kat avadel€n tng mMapadoolaknG HOUGCIKAG WG QUANG TIOALTLOTIKAG KANPOVORLAG» UAOTOINCE N
Kowwdehng Emyeipnon tou Afpou Kéag, xpnuatodotoUpevn amod to poudeio KukAadikng Téxvng HEow Tou
npoypdupatog Cycladic Identity. Mepl\auPave tn OSnuoupyia S€KA QAUTOTEAWV VIOKIUAVIEP HE TOUG
EVATOUEIVAVTEG NALKLWHUEVOUG OPYOVOMAIXTEG TOU vnooU, KaBwg Kol Twv TSy A/KaL Eyyoviwv Twv
ONUOVTIKOTEPWY TIOPASOCLOKWY HOUGLKWVY TG KEag.

JTa VIOKLUAVTEP TpaypoTonotiOnke emidel€n tou 6e€lotexvikol malipuatog Twy mapadoolakwy HOUOIKWY Kal
OTOMLKEG OUVEVTEVEELG, EVW KATaypAdpNnKaV OL TPOTOL EPUNVEILNG CUYKEKPLUEVWY TPpayoudLwy Kol e€lotopnon
TLAAOLWV LOTOPLWYV 0Tt YLOPTEC Kol TTAVNyUpLa. Ta GUTOTEAN VIOKIUAVTEP artoTeAoUvTal amo To 610 okNVoBETIKO
mAaiolo, €xouv i8leg evoTnTEG Kal LEBOSOAOYIKN TIPOGEYYLON, CUYKEKPLUEVEG EPWTNOELG, TTOPOUOLO SOUN K.ATL
Baowkn embiwén NTav To ONUOVTIKOTEPA HEPN ATIO TO KAOE VTOKILOVIEP va evowpatwBolv oe éva eviaio
UEYAANG XPOVIKNG OldpKelag opBpwTtd VIOKIMAVIEP, TOU va TePAAPBAVEL OAOUC TOUG OefloTEXVES
napadootakolg LousLkoUG.

2. ZT0X0G KOl TPWTOTUTIiCL TOU £pyOU

Ma t dpdon autr Bewpndnke onuavtiky n Kataypadn Twv HOUCLKWY Péoa oTo nxotorio (in situ), Kot oxL
QMOUOVWHEVWVY OMWG Ba yvoTav o€ KAMOLO 6ToUVTLO nxoypddnaong. H mapouacia tou ¢duacikou meptBaAAovtog
Tou vnoloU avadUel To Tomdonuo Kal to epBAAAOV TOU, TO OTtol0 CUVELTPEPEL KOL AUTO GTO BACLKO GKOTIO TNG
Spaong: otnv kataypadn, otn Staocwaon Kol 6TNV avaSeLEn TWV LOUGCLKWV KoL TwV Tapadocewy Toug, Kabwg Kal
€V TEAN otnv poBoAr tou i8lou Tou vnolol. Ot kataypadEg Twy nxotomniwy mpocédwaoav uPnAn MPooTBEUEVN
afla oto mAaiolo ULOG OUVOAKOTEPNG KoL OALOTIKOTEPNG Kataypadng, Kabwg avédelav TIG OXEOELG
OAANAEMISPAONG TWV HOUCLKWY HE TO NXNTLKO Toug TePLBAAAOV KOl TNV Loopporia tng oxéong autig. H
OUYKEKPLUEVN TIPOCEYYLON CUUPBAAAEL TNV OALOTIKA AOTUTIWON TOU TOALTLOTIKOU Kal dpuctkol TeptBaAlovtoc
™¢ Kéag, mpoodépovtag pia toAualodntnplakr eUmelpia mou evioxVEL TNV Katovonaon Kal tnv ektipnon tmg
TOTIKNG TIOALTLOTIKNG KANPOVOULAG.

H mpwrtotumia Tou Tpoypdupatog Atav peyain kabwg Sev eixe yivel ava avtiotolyn dpdon oe vnoi Twv
KukAadwv. H xprion Twv apxwv Kat tTng nebBodoloyLkng mpoacEyyLlong TG AKOUOTIKNG olkoAoylag mpdodepe To
€XEYYUO0 yLo UPNAAG TOLOTNTOC KOLL TILOTOTNTAG NXNTLKEG KAl Kvnuatoypadlkeg kataypadeg. Katd tn Stadikaoia
™G Kwnuoatoypadikng enefepyaciog Kot TEAKAG SLAUOpdWOoNnG TwV VIOKLUOVTEP, Ta nxotoria pall pe Toug
nxoug¢ amod ta £ufla ovia mou nxoypodndnkav evraxbnkav Snuoupylkd Ponbwvtog TNV OMTIKONXNTLKA
adnynon. Baown emdiwén tng ouykekpuévn 6paong Nrtav pall e Toug Se€LOTEXVEG LOUGLKOUG va. Kataypadel
KAl TO nxotomio tng eKkdotote meploxnic, dnAadn oL AxoL mou avadlovtal amd to Kabe mepBdAlov. H
OUYKEKPLUEVN TIpooéyylon, n emhoyny 6nAadn tng epunvelag amd toug Se€lOTEXVEG HOUGCLKOUC PEoa OE
XOPOKTNPLOTIKA ToToonpa TG Kéag, pe tnv tautoxpovn kataypadr] tou ¢ucikol nxotormiou, To omoio
EVTAXONKE MLECO OTO VTOKLUOVTEP WG NXNTIKO UTOPBaBpo, amotédece £va amod Ta BACKA XOPOKTNPLOTIKA
TIPWTOTUTTILAC TOU CUYKEKPLUEVOU TIPOYPALUATOC.

3. Me0oéoloyia

H pebodoloyia mou akoAouBrBnke otn dnuloupyla TwWv S€KA AUTOTEAWV VIOKILAVTEP RTAV KOWVH O£ OA Tal
otadia (kataypaodn, enefepyaocia, petanapaywyn). OAeg ol KataypadEg mpaypatonolidnkav otnv Kéa o Suo
XPOVIKEG TIEPLOSOUG: oTI¢ 15.06.2023 pe 19.06.2023 kat otig 27.07.2023 pe 31.07.2023. H emhoyn Twv oheiwy
TIOU TIPAYLATOTOLONKAV OL GUVEVTEUEELG KAL OL LOUGCLKEG NXOYPADNOEL €YLVE UE YVWHUOVA VA QTIOTEAOUV
XOPOKTNPLOTIKA TOTIOCN LA TNG TIEPLOXNAG, VO AVAEELKVUOUV TO PUOLKO KUKAaSiTLKO TtepIBAAAOV TOGO OMTIKA OG0
KAl NXNTIKA, €xovtag MAoUGLO NXOTOLKIAOTNTA KAl VO €X0UV CUMUPBAAEL WG HEPN OTNV TOTILKN) TIOALTLOMLKN
KAnpovould. Ta tondéonua mou emdéxOnkav (Etkova 1) Atav n lepd Movr Kaotplavig, o Aylog SUPEWY, QUAEG
omtiwy otV louAida al\d kat og puotkd eptBaiiovta onwe n Bpuon tou Beviapiv, n mapalia otig Micoeg, o
lepdg Nadg tng Ayiag Elprjvng oto Boupkdpl K.a.
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3.1. Awadikacia nXNTKAG Kataypadng

Elkova 1. ITiypotuna and Ta VIOKLUAVIEP E TOUG LOUGCLKOUG OTA TOTIOGN A TIoU eTUAEXONKav

3.1.1. Aadkaoia kataypadng Staddywv

Mo tnv kataypadn Twv SLOAOGYWV KaL TWV CUVEVTEVEEWVY XpNOLUOTIOLBNKe EEOMALOOG UPNARG TTLOTOTNTAG YLa
TN BEATLOTN NXNTIKA arodoon o€ EWTEPLKOUG XWPOUG. ZUYKEKPLUEVA, ETUAEXDNKE EVa KATEUBUVTIKO UKPODWVO
tumou shotgun (AKG ¢ 568) yla tnv kataypoadr) Tou KUpLOU Nxou, To onoio e€acdalioe andppudn Twv MAEUPLIKWV
BopUBwv o peydho Pabud, kabwe kal akplpr eotioon otnv mnyA tou Axou. Emiong yia tnv kataypadn
Slohdywv, edpappootnkav acuppata pikpodwva tumou métou (lavalier) otoug cuvevteu€lalopevoug. H
kataypadr mpayuatornow|Onke pe to ¢dopnto Kataypadikd Sound Devices MixPre-6, to omolo eivat
£pobLaopéVo e poevIioyUTEC UPNAAC ToLdTNTOC Kal tpoodEpeL T SuvaTtotnTa MOAUKAVAANG eyypadnc.

H emhoyn tou cuvduaoTtikol auTtol €EOTMALOUOU ElXE WG KUPLO OTOXO TNV 0TLACUEVN AN KOL TV ATTOUOVWON
Twv SloAOywv amod Ttoug meplBaAlovtikol NXous. Me tov TpOmo auto SleukoAuvOnke n Sladilkaocia tng
HETOMAPAYWYNG KAl LELWONKE ONUAVTLKA 0 XpOvog enefepyaciag Tou nyou. EmutAéov, n peBodohoyiki autn
TPOCEYYLON OUVERAAE OTOV aKPLPr EAEYXO TNG LOOPPOTILAG KETALY TWV SLOAOGYWVY KAl TWV NXOTOTILWV KATA TN
Stobikaoia g pi€ng kot wg ek toutou otnv avadelen TG00 TWV TPODOPKWY HAPTUPLWV OGO KOL TWV
XOPOKTNPLOTIKWY AXWV KAOe TomoBeaiag. H kUpla Suckolia katd tn Stadikacio tng nxoypddnong twv SLaAdywv
0T0 PUOLKO TePIBAALOV TV OL YEWYPODIKEG LOLAUTEPOTNTEG TWV TOTIOCH LWV, OL OTIOLEG €iav WG amoTéAEoUA
£€VTOVOUG AVELOUG OTLG TIEPLOCOTEPEG KATAYPADEC. MO TNV AVTLLETWIILON TWV PUTWV TOU aVEUOU ebaplocOnke
0g OAEG TIC NYoypadnoelg KataANAn avtiaveuLkn npootacia (windshields kat blimps).

3.1.2. Aladkaoia kataypodrng HOUCLKWY 0pYAVWV

o TV Katoypadh TwWV LOUOLKWY 0pYAvwY o€ CUVOAKEG in situ, emAEXOnKav U0 MUKVWTLKA UKpOPwva pULKpol
Stadppayparog pe kapdloeldeg moAkd Staypappa (Line Audio CM3). Kbplog otdxog Atav n nxoypddnon kabe
LouaLkoU opyavou va mpaypatonolnBei 66o to Suvatov NXNTIKA AOUOVWUEVO artd Ta UTIOAoLTIa dpyava TG
Tuylac, TPOKeLEVOU va edapuooBoly SladopeTikég emefepyacies Katd TN LeTanapaywyr. H xprion povo dvo
HKpoPWVWY (€va yla TNV Toapumouva Kat éva yla tn ¢wvr] Kal TauTtoxpova To Touuri) kpibnke amapaitntn ywa
™ Staodalion eVkoAng dlaxeiplong Twv onuatwy oto nedio. Kabwg to Toupni cuvodevotav and GpwvnTika,
TonoBeTNONKe KATAAANAQ TO ULKPOPWVO yLa TNV EELCOPPOTINGN TNG EviaonG METafl Ppwvng KAl TOUMTLOU. Z€
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QPKETEC TEPUITTWOELG, O NXOANTITNG MPOERN O MAPEUPBACELS KATA TNV EKTEAECT), {NTWVTAG SLOPOPOTIOLTELG OTLG
SUVOULKEG LOOPPOTIEG TWV OpYyAvwyY, wote vo. SleukoAuvBel n kataypadn. MNa BéAtiotn nxoypddnon ta
HKpOPwva TomoBeTABNKAY CUXVA EVTOC TWV Kvnpatoypadlkwy MAGvwy. EmumAéov, kot ta SUo pikpodwva
£depav OVTLAVEULKA TIPOOTACLA YA TNV amoTport mopeUBoAn¢ and Tov agpa.

3.1.3. Aadkaoia kataypadrg nxotoniwy

Ma tnv Katoaypadn Twv NXOTOTWVY oTa EMAEYUEV TOTTOoON LA ETUAEXBNKE N nEBodog ambisonics, S10TL mapéxel
tn Suvatdtnta nxoypddnong tou nxotormiou tplodidotata (surround 360°), kaBwg kat emloyf Tou dopud
avamopaywyng Katd To otadlo TnG HeTamapaywyng (amo povodwviko, stereo, péxpt 5.1 kat binaural) (Malham,
& Myatt, 1995). To upkpodwvo mou emAéxBnke Atav to Ambeo VR Mic t¢ Sennheiser, éva guéAikto
HKPOoPwWVIKO cUoTNUO TToU amtoTeAE(TaL amd TECOEPLG SLaKPLTEG KapSLoeldeig kapeg o teTpasdpikn diataln,
EVOWUOTWHEVEG OF £€va eVIAio CUUTIAYEG owpa. OAeg oL kKataypadEg £yvay PV R LETA TNV OAOKANPWGN TWV
KWVNUOTOYPAPHOEWY TWV VTOKLUAVTEP Kal adou eixe emavéNBeL n nxNTIkA oopporia oto nedio. Mpv and tnv
KAaBe kataypadr Tou nxotomiou, TpayaTomnoL)Onke evoeAEXNG OKPOAON YLO TOV EVIOTILOUO BECEwWV Tou va
avaSelkvUoUV TNV NXOTIOWKIAOTNTA Kot TN PlomolkiAdtnta, kat Tnv amoduyr, 000 Atav edlktd, Twv
avBpwrmoyevwy BopUPBwv. OL emuépoug BECELS Lo TIC KaTaypadEG emAEXONKAV SLATNPWVTOC LA LoOpPOTTLa
peta€d Broloylkng kol YewUOIKAC TPOEAEUONG TWV AXWV, WOTE va pnv amoutnBel oto otddlo g
petamapaywyng evdehexnc eméuPacn. OAeg oL KataypadeC Twv NXOTOMIWV Kol TwWV HOUCLKWY
npaypatornotidnkav pe to dopnto kataypadkd Sound Devices MixPre-6.

Ewkova 2. Aladikaoia kataypadng Twv nxotomiwv

3.2. Awadikaocia Kwvnpatoypadnong

la TG avAayKeS Tou £pYou XpNoLHoToLiBnkav e OAQ TOL AUTOTEAN VIOKLUAVTEP TPELS KApEPES, Suo Panasonic®
pe StadopeTikolc pakolg Kal pa Kapepa Spdong Go Pro. ENéxOnke évag dakdg (12-35 MM) yla To YeVIKO
mAdvo (kadpdplopa) oto onoio ¢aivetal o/otL uTo Kvnpatoypddnon mopadoolakoc/oL Louatkog/oL pall e Tov
niepBaAlovta xwpo, kat evag dakog (14 MM) yla pecaia Kot KOVIva MAAGva, Ta omola NTav XproLlo Katd Thv
enibelen Tou HoOUGLKOU 0pyAvou (TLY. LEPN TOQUMOUVAC I TOUUTLOU) 1) YL TNV AIOTUNWaon Tou Se€loTeEXVLKOU
TpoMou maLipatog. EmAEXBNKav KATA TNV Kvnuatoypddnon Twv LOUCLKWY KUpLwG Lecaia Kot Lakplvd mAdva
(amoduyn Twv MOAU KOVTIVWVY), £TOL WOTE VA TIEPLEXOUV TIEPLOCOTEPEG MANPOPOPLEC TOU EKACTOTE TOTIOU KOl OF
oUVSUAOUO LE TNV NXOYPAPNON TOU NXOTOTIOU VA TTPOGSWOOUV €Va EVIUTIWOLAKO QIMOTEAECUA.

JTA TOMOCNUA TIoU €ixav TPOaSLOPLOTEL yla TIC KLvnUATOYPAdAOELS TwV SEELOTEXVWV HOUGLKWY, ETUAEXBNKAV
onuela WOTE KATA TN OTATIKA Kvhpatoypddnon va pnv Bplokovtat kovipa otov NALo, He oTdX0 va emiteuxBei n
péylotn Sduvartr) eukpivela. Emeldn n kwnuatoypddnaon umo To apeco NALaKO dwg cuxva dnpLoupyel « ATCOAES
OKLEG KaL uTtepPBOALKN avtiBeon mpoTunOnKe Mo «NTo» Gwc, KAl yiot ToV AOyo OUTO Ol KAAOKAULPLVESG KUPLWE
BLvteooKOMNOELG TTpAYLATOTIOL BNKAV VWPLG To Tpwi ) apyd To amoyeupa. Emiong, n xprion evog otabepomolnth

38 panasonic Mirrorless Qwtoypadikiy Mnyxavr Lumix GH5 Micro Four Thirds
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KAauepag Bonbnoe otn dnuioupyia eAadpw KIvoUupEVWY TIAAVWY, Bonbwvtog TV adrynon Twy opyavomoyTwy
Kal tpoodidovtag tnv aicOnon tng ponc/kivnong.

o TV MAnp£otepn amoTUTIWON TOU VNOLWTLKOU TOTIOU KoL TNV avadelén thg yewypadikig tou tslattepdtntacg,
npaypatornodnkav evaépleg ANPelg pe xpnon drone oe uPnAn avaluon kat péyloto Babog mediou,
efaodpalilovrtag EalpeTIKr €UKpIVELD Kol AEMTOPEPELEG 0TO TEALKO UALKO (Elkdva 3). OL kaBeteg AneLs (top-
down) xpnoluomoltibnkav oTpaTnylkd ylo va mpocdlopioouv tn yewypadikn Oéon kat va avadeifouv tn
XWPOTOEIK OXECN TWV TOMOCHUWY e Tov TepLBAAlovTa Xwpo. H ekTEAEOH OpywWV TAVOPOULKWY KWWACEWV 360
HOlpWV amo OSLadopeTIKA UPOUETP EMETPEPE TNV OALOTIKN Kotaypadr) TOu TOomiou, amoKoAUTTOVTOG Th
popdoloyia tou e8ddoug Kat Tn yewypadlkr oxEon otepldg-0dlacoag. Xpnowuomnojnkav mniong cUVOeTeg
KWHOELG Omw¢ otadlakn omokdAupn tou tomiou (reveal) kot KukAwKr meplotpodr yUpw amd onueia
evbladépovtog (orbit) mpoodépovtag SUVAULKEG OMTIKEG adnynoels. MNa tv avadelen tg popdoloyiag tou
tormiou, ekteAéotnkav ANPelg pe otadlakn petaPaocn amd xaunlo oe vnAo vgopetpo (lift shots), evw ot
mAdyLeg dladpopeg (sideways tracking) xpnoluomoiBnkav yla va avadeifouv to avayAudo TnG aKToYpaUUARG KoL
TwV opewvwv OyKwv. ISlaitepn éudaon 860nke otnv kataypadn KATA TG WPEG ToU Xpuool ¢wtog (golden
hour)3?, 6mou oL pakpLég okLEG Kat ot Beppol tdvol Tou dwTdg pocédwaoav emuthéov evdiadépov otic AfPELG.

JUVOALKA, N ouVSUAOTIKA XPNON TWV OTATIKWYV KLVNUATOYPOdPHOEWV UE QUTWV TWV TEXVIKWY EVOEPLOC
Kwnuatoypadnong cuvéBaie kaBoplotikd otn Snutoupyla evdg omtikol adnyAUAToC o avadelkvieL TOOO0 TN
duaotkni opopdLd 6oo kat tnv eptBariovtikn afio Twv tomobectwy.

Ewkova 3. Evaépla oTIyLOTUTIA Ao TLG KLVNUaToypadoeLs TwV Tondonuwy Ue drone

3.3. Anpoupyia Mouotkig

H pouoikn Twv TitAwv akoUyeToL otV apxn Kal TO TEAOG TOU KABE QUTOTEAOUG VIOKLUAVTEP KOL ELOAYAYEL
NXNTWKA-UOUCIKA Tov Beatr) otov KOOUO TG HOUGCLKAG Ttapddoong tng Kéag, Snuloupywvtag pia dlaitepn
NXNTWKN atpoodalpa epBuBLONG oto KnpotoypadLlkod mePLEXOUEVO, KOL ONUATOSOTWVTOG TNV EVOAAayr TwV
evotAtwy. H oUvBeon TNg LOUGLKAG OIMOTEAEDE pLa olaONTIkA TPOKANGN, Kabwg o poAoC TG eival adevog va
SnuLoupyel Kivnuatoypadikn alodnon, kat adetépou va Slatnpel TNV mapadocloKk OTUALGTIKH LOUGLK XpOoLd.
Anodaociotnke Aoutdv va dnuioupynBel pa Bepatikr oUvOeon pe AXOUG SAVELGUEVOUC QMOKAELOTIKA aTtd Tl
napadooilakd opyava mou nxoypadrndnkav, TOoo wg MPoG Ta MopaS0CLOKA LOUGCLKA HoTiRa-UeAwdieg, 600 Kat
WG TPOC T MAPA-HOUCIKA oTolxeia (paralinguistics) (Aoudomouiog, 2008).

Kuplopxo HouGLkO OTOLXELO OTNV ELCOYWYI TOU KABE VIOKLUAVTIEP ATMOTEAEL O YOG TNG TOAUOUVAG, N onola
OKOUYETAL VA TIL{EL AUTOOXESLAOTIKA OTO Tapadoolako VoG TNG LOUCLKAG TG KEag, delypa davelopévo amno
TO TEPLEXOUEVO TWV NXOYpAdPAOEWV TIOU £ylvav OTo TACIOLO0 TwV VTOKWWOVTEP. TO HOUGIKO autod Bfpa
TAQLOLWVETAL OTtd KPOTOUG Tou Ttaprixdnoav amnod to Toupnt (emeepyacpéva Selypota UKPAS SLAPKELAG) KoL

39 BA. Awuidioc Aaykwvne SlaBéotpo oto: https://cutt.ly/JeF6BoH2
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BopUBouc/KUMATIOHOUE TIOU TIpoEPXOvVTalL armd Tov HXO TNG avarmvorg, aMd kol tou «oagpo» Kabwe o
TOOUTOUVLEPNC PUCAEL yLa va. GOUCKWOEL TNV TOAUTOUVA.

Mo va anodobei n kwvnuatoypadikn/atpoodalpikn aicbnon, o AXOG TNG TOAUTOUVOC UTECTN NAEKTPOVIKA
enefepyaoia, SNLOUPYWVTAG EVAV TOVLKO LOOKPATN, £VO TOVLKO KEVTPO TIOU XPNOLUOTOLELTOL w¢ uTtoBabpo. O
LOOKPATNG dnuoupyndnke HEOW TNG TEXVLKNG TNG XPOVIKNG aAlolwang (time stretching) mdvw o€ éva cuvtouo
HOVOTOVIKO NXNTKO Selypa TnG Toapmouvag. Ol «KUUATIOROL tapixBnoav pe tov (8o Tpomo, HECW XPOVIKNG
aAloilwong delypdatwy BopuBou mou mapdyovtal ard To OpYavo Kol Tov eKTeEAeoTh (pUonua, avarmnvon), Evw ot
nxoL kpoluong (impacts) and mMoAAAmMAACLACUO €VOG SELYMATOG A0 TO TOUMTL Kal MiEn Tou o€ TOATAEG
TOVLKOTNTEC Kal HE TIpaAAAYEC WG TIPOG TNV NXNTIKA LoootdBuion (EQ) tou. H mpooBrkn avtixnong (reverb)
MPoc£dwaoe tov KOTAMNAo «xwpo» otn oclvBeon. Q¢ mpocg toug TITAoug TEAOUG, XOPAKTNPLOTIKO oToLXElo
anote)el 0 puBudg, o omoiog SnuloupynBnke amo va deiypa evdg oAOKANPOU LOUGLKOU UETPOU QTIO TO TOU T,
70 omolo MOANAMAQGLACTNKE XPOVIKA o€ AouTta. O fX0g UTTESTN £TioNG ToVIKN enetepyacia, Snuloupywvtag £va
o «BaBU» xTUTNUA (TovikA tapaAlayn Tou deiypatog péow TeXVIKNG pitch shifting) To omolo akouyetal og pign
HE TO apXlkd otnv apxn KABe pouolkoU METPOU aMAG Kol evllAPECA, HME OTOXO TNV €vioxuon Tng
KLvnuatoypadlkig atobnTiknG KaL Tou €MLKOU OTOLXELOU. ZTOUG TITAOUG TEAOUG OKOUYETAL EMLONG O NAEKTPOVLKOG
LOOKPATNG TTOU GUVAVTALE OTNV ELOAYWYN KOL O AUTOCXESLAGOG TNG TOAUTOUVAG O SLadOPETIKEG MAPAAAAYEG.

Ta Selypata yia tn oUvBeon TG LOUOIKAG ATV amd Toug NAKLWUEVOUS Mnvad Matwvwwtn® kot Nama-Asutépn
Aspéveya®l, nxoypadnuéva otnv lepd Movr Kaotplavig. Ma tnv enefepyoocia kat pi€n tg ovvBeong
xpnotuornot|nke to Aoylopiko Apple LogicProX, kaBwg kat to Aoyloptkd PaulXstretch.

4. Mapaywyn TWV VTOKLHLOVTEP

310 otadlo TNG MAPAYWYNE KAl UETATIHPAYWYNG TWV VIOKIHAVTEP (post-production), akoAouBnbnke to 6o
oKnvoBeTIkO TAaiolo, To omolo uTnpetolos Tov OTOXO Tou eixe tebel €€ apyng, dnAadn tn Snuloupyla
OUTOTEAWV VTOKIUAVTEP HE Ttapopola Soun, (6leq evoOTNTEG, GUYKEKPLUEVEG EPWTNOELS K.ATL., TWV OmMolwv
emheypéva pépn duvatal va evowpatwBolyv os éva eviaio, LeyAAng XPovIKAG SLapKelag apBpwtd VTOKLUOVTED,
miou Ba mepthapBavel 6Aoug toug Se€lotéyveg mapadootakol LouatkoUc.

KaBe vtokipavtép apyilel pe Tn LOUOIKY TwV TITAWV Kal TOug TITAouC apxnG. 2To TEAog TwV TiTAwv, o€ pavpo
dovTo elodyetal To nyotomio e apyo fade-in eotidlovrag tnv Mpoooxr Tou Beatr. To NXOTOTIO MAPAUEVEL WG
untoBabpo kab’ 6An TN SLAPKELD TOU VIOKLUAVTEP. ITN CUVEXELQ, epdavileTal éva evaéplo MAAvo anod drone, To
ormoio pocdLopilel TO TOMOONO KAl AVOSELKVUEL TN YeEwYPadLKA KOl TTOALTLOTIKA Tou SLlattepotnta. AkoAouBel
N €EL0AywyH TOU CUVEVTEUELOLOLEVOU, O OTIOLOG TIOPOUCLATETAL KALL OTIAVTA O€ EPWTIOELG, EVW OTN CUVEXELA KAVEL
emibelEN TOU HOUGLKOU TOU OpYAvou Kal, eV TEAEL, epunveVeL éva rj SUo Tpayoudia. Ito téhog mpoPdaiiovtal ot
tithot téAoug. H ouvévteuén Sdopeital og SLakpLtég evotnTeC, oL omoieg xwpilovtal oW TWV XAPAKTNPLOTIKWY
HOUGIKWY MoTiBwvY mou dnuloupyndnkav €l8IKA ylo TO OKOTO QUTO. T OTOTIKA TAGVO ATO TIG KAUEPES
eumAouTilovtal He evaépla TAAvA ThG EUPUTEPNG TTEPLOXNG, EVW PwvAUATA TTOUALWY Kol AAWY EUPLWY OVTWV
eudavilovral SLakpLTKA.

H nxntikn enefepyaoia mou ebapuooTnKe ota UIKpOPwVA TwV CUVEVTEUELA{OUEVWY KOl OTO nYotormia nrav
TUTILKH, EVW Yl TN LOUOLKN amalthOnke mo Spaotikn enefepyaoia. 16laitepn mpoooxn 6§66nke otn Stadikaoia
™G HiENC yla tn Stakplon twv nxnTtkwv emumédwy (layers) oe 6An tn SldpkeLa Tou vtokLuavtép. H enetepyacia
NG €lKOVAG ETKEVTPWONKE OTNV €mitevén gukplvelag Kal otnv akplpi amddoon Twv XPWUATWVY yla KOs
Tomoonuo, KabBwg Kal otV AmoTUNMWon TwV XPWHOTKWY Sltadopwyv UETall Twv SladopeTkWY TEPLOSWY

Kataypadng.

5. EOVOLLOUOLKOAOYLKN TEKLNPLWON TWV TPAYOUSLWV

H pouaowkn tng Kéag pépel OAa Ta XaPaKTNPLOTIKA TNG VNOLWTIKNG MOpadOCLAKAG LOUCLKNG, TIOLYUEVNG LE TNV
napadoaotakn {UyLd ToAUoUVA - TOUMTIL, Oou 0 dokaulog mailel tn peAwdia Tou Tpayoudlou Kal To Touuni
ouVOSeVEL pUBUILKA, EVW O TOUUTILEPNC TpayouSAcsL. Eva GAAO -supUTEPO- LOUGLKO cUVOAO (ta TeAsuTaia xpovia)
eivaL: BloAi, toapmolva, AaoUto, Touprtdi (A kot 2-4 toupmid pali. Mopddstypa nxoypddnong tou K. Zéotepvou??

40 BN, Minvdc Matwviwtng SlaBéoipo oto: https://cutt.ly/seF4INp8
41 BA. Mana-Aeutépnc Aeuéveyac StaBéoipo oto: https://cutt.ly/ZeF4IgIF
42 BA. Aeutépnc Zéotepvog SlaBéouo oto: https://cutt.ly/8eF6JvCa
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pe SVo touumd kat tou K. Koladivou®® emiong pe 600 toupmid). Ta HOUGLKA Opyava autd, Ormw o K&Oe
napadootakr) CUUBLWTLKA KOwOoTNTa, £T0L Kal oTto vhol tng Kéag, maAatdtepa kataokeudlovtay amno tov iblo Tov
opyavomaixtn, YEyovog mou ta Kablotolos povadikd, TPocwronolnueva Kal «8gv ta £8vav og AANOV», OTwC
XapaKTnELotika avadépet o Mama-Asutépng Aspéveyoc* kat o Nikog Kopaoidng®. O kdBe pouokdg eixe tov
S1KO TOU TPOTO EMUTEAEONC KAL LA LOVASIKE OXECN KE TO LOUOLKO TOU Opyavo, amd Tnv omoia eéaptiotav o
TPOMOG Kol To UdOG EpUNVELNG TOU, OTIWE KOL N OKOUOTIKA Tou opyavou. «Puodel Ta Baoavd Tou kot Bydvel
HOUGLKA» £lval n xapaktnplotikn ¢ppacn tou mAnpodopnth Mama-Asutépn Aspéveya yla tnv Puyn mou Balel o
TOOUTIOUVLEPNC YL VO SNULOUPYNOEL LOUCLKI). 2€ CUYKPLON LE TLG TTHAOLOTEPEC YEVLEG TTOU «EKAEBAV» TO TtaAELO
TWV HeYAAUTEPWY OTOUC YAUOUG KOL Ta Ttavnyupla Kot pddatvoy BLwUOTIKA KAl UE TO OUTL», OL VEEC YEVLEG
£€xouv tnv tuXn va Stédokovtal TNV mopadoolaKr HOUGLKA KAl TA HUCTIKA TNG amod Toug HEYOAUTEPOUG, UE TN
Sladpopd OtL MAEOV TO peMEPTOPLO Elval OOYEVOTIOLNUEVO. H HeETABaon amd TNV aypoTIK OTNV AOTLKOTIOLNUEVN
Kowwvia, £T0L OTWG AUTh eKONAWONKE LLE TNV EUPAVLON KAL ETUKPATNON TILO KAOTIKWV» 0PYAVWY OTIWG TO BLOAL
Kol To AaoUTO, E(XE AVTIKTUTIO KOl OTO MOUCLKO PEMEPTOPLO, EVW 08HYNOE TAUTOXPOVA OTNV «LOOTESWON» TOU
TOTIKOU HOUGLKOU LELWUATOG.

H Aaikn pouoikn ékdpacn Tou vnolol tne KEag aviKeL 0€ pLa eviaiol KOAALTEXVIKH KOL TIOALTIOMLKT TAUTOTNTA
Twv KukAaSwv, GUCLKA PE TIC TOTIKEG TapPaANAYEG TNG - WS AUAN TOALTIOMLKS KAnpovouLld. Etal, mapatnpolvtol
Sladopig and neploxn oe meploxn (m.x. Miocoeg, Kopnooia, louliba, Imabi, Katw Mepild) oe 0,tL adopd to
HOUOLKO Slwpa, ToV TPOMOo MALElHATOC, TO XPWHA, OKOUN Kol TNV ToxUTnTa (pUBULKN aywyr) epunveiag tou
ToTkoU pemeptoplou, To omoio mepAaBAVEL TETPACNLOUG GUPTOUC X0poUG, SIoNUOUG UIMAAOUG Kal yPRYOPES
e€eAANVIOPEVEG TTOAKEG PE KAELOTN AaBn ota Xépla, xwpig va Aeimouv kat €l61KA TpayouSLa: omOKPLATLKA,
KAAavta K.ATt. ATo tn poptupia tou Mama-Agutépn Agpéveya, MPWTEPYATN TNG Slatpnong Kot Stdackaiiag tng
napadootakn HOUGLKAC otnv Kéa, KOTavooUpE OTL 600 TILO HAKPLA ortd TO AOTLKO ToTio €ival o pouotkoc/
TOOUTIOUVLEPNC, TOCO TILO OPYO, «UEPOKALSIKO» lval To mMaiflpud Tou, evw 000 TLo Kovtd otn xwpa (louAida)
yivetal to yAévtl, tOOO TO ypryopa TOilel O ToAUMOUVIEPNG (Ol VTOToL To Aéve «SUTAOSAXTUALGY),
UTIOKUTITOVTAG 08 Opouc «Seflotexviag» mou ouvbéovtal HeE eUPUTEPOUC OLKOVOULKOUG R/ Kal TOUPLOTIKOUC
OKOTIOUC YLOL TNV AITOKTNON KAAUTEPNG «XOPTOUPAC» (TtEpLocoTEPA AeDTA) OO TOV XOPEUTH. ATO TO maifLpo Tou
K. Nikou Boutupd*® oto AaoUto, mapdtL Tov akoUpE va Tailel éva mapadoolakotpono tpayolst Tou
eunvevotnke o (61o¢ (“Evag Kametaviog”), mpodidetal n kAaoikr tou matdeia otnv KiBapa, kablotwvtag tnv
EVTEXVN EPUNVELQ -LLE TIC APUOVIKEG CUVNXNOELG KOLL TOV TPOTIO KPoUoNG Tou AaoUToU- SLadopomoLnUéVn wE ITPOG
TNV TOTUKH VNOWWTLKA apadoon.

OL nxoypadnoelc mou mpaypatonolidnkav oto medlo (in situ) ocuviotolV OVATOOTIACTO KOUMUATL TNG
eBvoypadikic épeuvag kat ueBodohoyikd epyaleio tng OmtikoakouoTikAg EBvopouatkoloyiag (D’ Amico, 2020).
To meplexduevo TG KABe nxoypAadnong ouVIOTA TEKUAPLO TOU NXOTOMIOU TOU VvnoloU, TMPoodEPovTag
TIANPECTEPN KOATOVONON TOU KAOE TOMOCNUOU EEXWPLOTA, KAl QTIOTUTTWVEL TIG XWPOXPOVIKEG CUVONKEG TOU
nxotomiou (de Landa et al., 2016). Ot gpunVeieg TWV HOUCIKWY ETNPEACTNKAV QMO TO NXOTOTIO TO Omoio
EMIKPATOUOE OTO TOMOCN O TOU Kataypadnkav. XopakTnpLloTKO mapadslypa anoteAel n kataypadn otnv Mnyn
Beviapiv tou lNavvn ZépBou?’ tov lovvio Tou 2023, og avtiBeon pe tn koTaypadh Tou k. Aeutépn =éotepvou™®
tov loUAlo tou 2023, ev péow SnAadr KaAokalplol, Omou 0 AXOC TwV TUTUKLWV ATAV TO avamodEUKTO
OUVOSEUTIKO UTOBAOPO TwV OUVEVTELEEWY, EVW OVAYKAOE TOUG MOUGLKOUC va Taiéouv Suvatotepo,
ennpealovtag £T0L KAl TNV EPUNVEUTIKA cUUTEPLDOPA TOUG.

JUVOALKA, 0g OAEG TIG KaTaypadEC OL LOUOLKOL EUTIVEUOTNKAY Kol evBappuvBnkav otnv epunvela Toug amo to
Tonoonuo NG Kataypadng. Tautoxpova, KATA TIG KaAokalpwveg Kataypadeg, mapatnpnbnkav moAhotl
avBpwrnoyeveig mpoéleuong nxot, e€attiog kupilwg Tou ToupLoUoU, oL omoiol emevéBalvav oto puoLKO nXoTomio
KOl 0TO NXNTIKO uTtOBaBpo NG Kataypadnig.

6. Aldxuon tou €pyou

H d1éyvon tov £pyov, N omoia Eekivnoe e T oTAd10KT| dNUOGIEVOT TV OEKA OALYOLENTOV VIOKYLOVTEP OTO EVPV
Kowo péca amd TNV 1otoceAida Tov Afupov Kéag, amodeucvoetor peydin. e Aydtepo amd €va xpovo Ta

43 BA. Jiuoc KoZabivog SlaBéotpo oto: https://cutt.ly/qeF6Klo
44 BA. untoonpeiwon 5

4> Nikog Kopaoibne Stabéoipo oto: https://cutt.ly/xeF6ZYHo
46 Nikog Boutupdig 5taBéatpo oto: https://cutt.ly/yeF6XnMG
47 Tdvvng 2épPoc Stabéotpo oto: https://cutt.ly/teF6XO6H

48 BA. untoonueiwon 6
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VTOKLULOVTEP €0V GLUVOAIKA mhve and 9000 mpoPoréc. Kdabe vrokipavtép €xel om Eemepdoet to péso 6po
mpoPordv Tov cuvNnBmg Exovv ta Bivieo mov mpoPfdiiovtatl amd TV 1ToceAida Tov Anpov Kéag. A&loonueimto
givon 011 01 TEP1560TEPES TPOPOLEG, COUPOVA UE TO GTATIOTIKA TOL Youtube, mpoxhntouy Yia ToVg NAKIOUEVOLC
de&l0Téyveg, oL omoiol €0V PEYOAVTEPT OMNYNON OE CYXECT LE TOVG VEOTEPOVG TOL EMAEXOMKAV, TOPOTL Ot
VEOTEPOL LOVGIKOL EIvOL EvEPYOT ¥PHOTEG TOL SLASIKTOHOV KOl TOV KOWMVIK®OV LECMV SIKTOMONG, LLE OMOTELECLLO M)
1L TOV VIOKILOVTEDP TTOL TOVG TAPOVGSLALEL VO EIVOL TXETIKE TO EVKOAT).

Eniong, 10 épyo éxer AdPet dnpocidTTo HESH Amd OvVOPOPES TOV MAEKTPOVIKOD Kot £VILMO TOTOL OTMG: 1|
spnuepido Kadnuepvi®® otic 31.03.2024 kou 27.06.2024, 1 Lifo.gr™ otig 19.04.2024 kar m EPT 3 oty Exnopnn
Iepipetpoc® otic 09.11.2024. EmmAéov, To YOpAKTNPIOTIKOTEPO oNuei. amd To OAYOAENTO VIOKLUAVTED
evodnkay Kot dnuiovpynonke éva eviaio peydang xpovikng dtapkelog apBpwTo VIOKILAVTEP LE YOPOKTNPIOTIKO
titho: «Quodel ta Bdoavd Tou kat Bydvetl LoUTIKH... » TTOL TTAPOoUCLAoTNKE otTig 14.04.2024 otnv Kéa*?.

H Jiota ue ta déxo. vioxuavtép ato youtube: https://cutt.ly/DeF6VjHK

7. Eu)aplotisg

3T0 TAALoo0 TNG S6pdcng MOAUTIUN ATAV N cuvelodopd TWV TAPASOCLAKWY HOUGLKWY TIOU CUHUETELXAV.
JUYKEKPLUEVA OL cuyypadelg euxaplotolV Toug: MNama-Asutépn Asgpéveya, Niko Boutupd, Mnva Matnvuwtn,
Neutépn Z€otepvo, Zipo Koladivo, Aluidto Aaykwvn, Aeutépn Modoyupo kat MNavvng 2éppo. Emong, tov Asutépn
TlouBapa Téwg Mpoédpo tng Kowwdeloug Emixeipnong Anpou Kéag katr t Afpapxo Kéag Péva
BeAlooapornoulou. Téhog, and To Mouoeio KukAadikig TExvng tig urteUBuveG tou €pyou Cycladic Identity, Nnoukn
Kpovinpd kat Osavw Ayaldylou.
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Abstract

This research project, funded by the Cycladic Identity program of the Museum of Cycladic Art, documents the
traditional music of Kea through ten independent documentaries featuring the island's last surviving old
musicians. The study employs an innovative methodology that combines musical performances with in-situ
recordings of local soundscapes, aiming to capture both the cultural heritage and the environmental context of
Kea's music tradition. Recordings took place at various locations across the island, including historical sites and
natural settings, during two sessions in June and July 2023. The project's uniqueness lies in its approach to
simultaneously record traditional musicians' performances and the surrounding soundscape, providing a
multifaceted portrayal of Kea's natural and cultural heritage.

The research applies acoustic ecology principles to produce high-quality audio and video recordings, integrating
soundscapes and ambient sounds into the documentaries' narrative. It also includes ethnomusicological
documentation of the performed songs, exploring interpretation differences based on musicians' origins and the
impact of spatial-temporal conditions on their creative expression. This pioneering methodology in the Cycladic
Islands offers a comprehensive framework for documenting, preserving, and promoting Kea's musical tradition
while highlighting the intricate relationships between living beings and their auditory surroundings.

Keywords

Soundscape, field recording, traditional instrumentalists, documentaries, Kea
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Phonographies and Soundscapes 3

Frangois-Bernard Mache
https://fbmache.fr/en/

To deal seriously with a subject like the one | have adopted as my title would require much more than half an
hour. You will therefore forgive me for having chosen instead to tell you about a long personal journey, the stages
of which | am going to summarise for you today, choosing to speak more as a composer than as a musicologist.
To do this, | will re-read and summarise the remarks in which | tried to justify my choices and in which | often
came across our subject.

In 1958 | followed a curious path which led me to enrol in Pierre Schaeffer's GRM in February, in August before
a jury as Agrégé des lettres classiques, and in October at the Conservatoire as a pupil of Messiaen. Choosing
Schaeffer rather than Boulez was, despite a foreseeable career handicap at the time, the mark of a curiosity more
oriented towards sounds than towards musical ‘language’. Musique concréte’ seemed to me much more
promising than the rediscovery of Schénberg and his school. As early as 1959, in one of my first articles, |
proclaimed that all these new dimensions of sound, of which experimental music has brutally forced us to
become aware, can no longer be said to be merely rich in the future: present in our music since yesterday, they
are already its principal values.

If Boulez was starting out from Schonberg, | was planning to start out from Debussy and the Futurists. | wrote in
the Mercure de France in November 1963:

‘Music exists in nature, and we musicians are little more than intermediaries: sometimes we consciously
gather it from its source and transcribe it; sometimes, by dint of culture, we forget the real meaning of our
techniques, and we maintain the illusion of creating a pure and factitious art, a set of human conventions.
But this music, too, lives only in the world of sound familiar to its creator, even if he or she no longer
consciously listens to it, and all music, whether near or far from its sources, exists first in the world. Our
gift is to make it heard'.

In looking for a sponsor, | couldn't fail to go back much further than the 1900s. Musicians' contact with the sound
environment goes back to antiquity. As a teacher of ancient Greek, | had noticed that Plato, probably fighting
Timotheus of Miletus and his school, had unwittingly preserved at least the memory of one realistic musician. It
was undoubtedly him he was aiming at, when he wrote in The Republic:

‘The blacksmith or any other workman doing his trade, the oarsmen giving the trier its momentum and
the man whose voice stimulates them, or the horse neighing, the bull roaring, the lapping of the river, the
sound of the wave breaking or the thunder, nothing must be imitated by the guardians of the republic.

Those who seriously undertake to imitate anything and in front of a large audience - thunder, wind, hail,
axles and winches, the sounds of instruments, the cries of dogs, cattle and birds - lose sight of the only
useful imitation, that of the good man’. For his part, the modernist attacked: ‘| don't sing of old things, my
new things are better. Zeus who reigns is young, and old Cronos no longer rules. Out with the old Muse!’

This aesthetic quarrel over sound realism, in opposition to music that was primarily concerned with symbols, has
been perpetuated from century to century. A very special case is the imaginary invention of recording, the
possibility of which Rabelais imagined in 1552 in the Quart livre, with a soundscape avant la lettre, where the
sounds of a great battle between the Arimaspes and the Nephelibates (the cloud walkers), once frozen by the
cold, are melting in the ears of Pantagruel and his companions.

53 Editors' note: This text is a rendition of the slideshow presented at the Conference.
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Windows open. In the morning, while sleeping.

I hear voices. Gleams through my eyelid.

A bell is ringing in St Peter's church.

Shouts of bathers. Closer! Further! No, this way!
No, that way! The birds are chirping. Jeanne too.
Georges calls her. Roosters crow. A trowel
Scrapes a roof. Horses pass in the alley.
Squeaking of a scythe cutting the lawn.

Shocks. Rumours. Roofers walking on the house.
Sounds from the port. Whistling of heated machinery.
Military music coming in bursts.

Hubbub on the quay. French voices: Merci.
Bonjour. Adieu. No doubt it is late, for here

That my robin comes near me to sing.

Distant hammering in a forge.

The water laps. A steamer gasps.

A fly enters. The immense breath of the sea

Victor Hugo : L’art d'étre grand-pére , book | poem XI. Written on 18 July 1870, near the port of Guernsey.>%

Like Hugo, | was aware, on an old sheet of paper that | have just found, of a vast space of which | noted the same
boundaries between the sound of a very close fly and the more distant sounds of the port, mixing human voices
and the sounds of life. And yet | didn't even know this poem existed when, in November 1961, sitting on a terrace
in the old citadel of Oran in Algeria, | wrote down what | heard around me as a possible phonographie or
soundscape (without rhyming, of course):

Oran, citadel, 1961 November, 1.20pm to 1.30pm:
Press office terrace, 1.20 p.m.
Background: distant rumour of traffic with slight movements (accelerations). Rare isolated distant horns.
Distant reverberated whistles.
3-4 regular knocks of metal against stone.
1 bird call fairly close by, isolated.
Rumour of flies very close by.
A soldier whistles occasionally.
A door slams, followed by acceleration, in the distance.
Whistles with echoes, high-pitched, on 3-4 semitones.
Nearby motorbike passes.
(the vast majority of sounds are the engine noises of cars, motorbikes, etc.)
Very slight rustling of nearby foliage

54 J’entends des voix. Lueurs & travers ma paupiére.
Une cloche est en branle a I’église Saint-Pierre.

Cris des baigneurs. Plus prés ! plus loin ! Non, par ici !
Non, par la ! Les oiseaux gazouillent. Jeanne aussi.
Georges l'appelle. Chant des cogs. Une truelle

Rdcle un toit. Des chevaux passent dans la ruelle.
Grincement d’une faulx qui coupe le gazon.

Chocs. Rumeurs. Des couvreurs marchent sur la maison.
Bruits du port. Sifflement des machines chauffées.
Musique militaire arrivant par bouffées.

Brouhaha sur le quai. Voix frangaises : Merci.
Bonjour. Adieu. Sans doute il est tard, car voici

Que vient tout prés de moi chanter mon rouge-gorge.
Vacarme de marteaux lointains dans une forge.

L’eau clapote. On entend haleter un steamer.

Une mouche entre. Souffle immense de la mer.
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2 close shocks (wood)
13.26 Car starting close by
13.27 Telephone ringing fairly close 1 time.
Woman's voice lecturing a child (?) close fast speech
13.30 Female laughter (same). Immediately harbour siren very loud asc.-desc. Rapid ascent (10°), stable
(10’), very slow descent to low register.
Listening to these noises and listening to them as if chance were a musician, I'm not working on them, but on
myself.

That same year, 1961, | used a long recording as a model for an orchestral work, La peau du silence (the skin of
silence). It was a demonstration from California of the very recent invention of stereo. | was interested in the
technique, but even more so in the beauty and diversity of the sounds recorded near the Pacific Ocean, and my
orchestral writing is derived very closely from them:

soundscapes

Pacific ocean 38" La peau du silence, | (excerpt) 30"
(model)

Figure 1

After my reference to Victor Hugo and the year 1870, I'll resume my historical overviews to recognise the
importance of Ravel and Debussy, who, after Liszt, and above all after Monnet and the Impressionist painters,
discovered and recomposed sonic landscapes, both competing to reproduce bells, water noises, animal voices
and a few mysterious exotic sounds.

1897. RAVEL Sites auriculaires pour 2 pianos, Entre cloches
1901. RAVEL. Jeux deau
1903 CEBLSSY. Estampes {1.Pagodes, 2.scirde dans Grenade, J.Jarding sous la pluss)
1904 RAVEL. Mirgirs (2.Oiseaux tristes, 3.Une barque sur 'océan, 5.La vallke des cloches)
DEBUSSY Lsle joyeusa

1805 DEBUSSY. Relleis dans 'eau
1906. RAVEL. Histoires naturelles (le paon, le grillon, la cygne, le martin-pdchaur, la pintada)
1907, DEBUSSY Images.|l. 1.Cloches A travers les fauilles, 2.Et la une descend sur le temple qui ful, 3.Poissons d'or)
1908. RAVEL. Ma mére l'oye (5.Le jardin 1sérique)
1908 DEBUSSY Pridudes LS Lo colines danacapr, 18 Des pas sur la neige
1910 DEBLSSY Préludes L7 Ce qu'a wu le vent d'ouest
1912 DEBUSSY. Préludes 1I,1 Broullards
Figure 2

The GRM's documentation has enabled me to better recognise the historical importance of the Italian Futurists,
in particular Pratella’s first manifesto in 1911, and Russolo's two years later.
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Francesco Balilla Pratella: Manifesto of the Futurist Musicians

...Everything will become possible when the conservatories, grammar schools and music academies are finally
deserted and
closed...

...The changing sky, the moving waters, the forests, the mountains, the sea, the smoky tangle of merchant
ports, the great stormy capitals and their innumerable factory chimneys, will be transformed into powerful and
prodigious voices through the musician's soul...

...The musician must listen only to his singing soul in the synthetic explanation of his musical ideas. The contrast
of several musical states of mind, the relationships between their different expressions, their power to blossom,
constitute the symphony...

1914 April 21: Futurist concert at the Dal Verme theatre in Milan.

The programme included ‘Spirale de bruits’ by Luigi Russolo's Intonarumori :
Awakening of a capital city,
Dinner on the casino terrace,
meeting between cars and airplanes.
(The concert resulted in 11 minor injuries...)

Sixteen years later, long before field recorders existed, attempts to recreate sound worlds as close to nature as
realistically possible were frequent, and more or less successful, but everything changed with the advent of
sound film. The first realistic soundscape was produced in 1930 by Walter Rutmann, who had the idea of using
the sound track alone from a film without images, Wochenende, to evoke the characteristic sounds of a
weekend in Berlin.

Figure 3

The success of this precursor of musique concréte was not followed up immediately. A long time later, in an
article published in Le Mercure de France in November 1963, | proposed to take up Ruttmann's approach with

new means, and | tried to define what | had begun to illustrate with a few compositions such as La peau du
silence:

Sound and music

...Music exists in nature, and we musicians are little more than intermediaries: sometimes we consciously gather
it from its source and transcribe it; sometimes, by dint of culture, we forget the real meaning of our techniques,
and we maintain the illusion of creating a pure, artificial art, a set of human conventions. But this music, too,
lives only from the whole universe of sounds familiar to its creator, even if he no longer consciously listens to it,
and all music, whether near or far from its sources, first exists in the world. Our gift is to give it a hearing...
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...If music can proceed from an imitation of nature (sound), it is necessary to determine the limits and procedures
of the necessary abstractions that the composer will have to make from the sound data he chooses.

The limits are relatively easy to set: minimum abstraction will be represented by an art, yet to be created, of
‘phonographies’, in which any sound elements, recorded with the greatest fidelity, would be assembled, with
the least possible cutting, according to musical criteria and excluding any evocative, picturesque or dramatic
intention. Maximum abstraction, on the other hand, occurs at the point where the structural laws derived from
the sound model are indistinguishable from laws derived from any extra-sound reality. In other words, music
that proceeds by conscious imitation of natural sounds (i.e., any unorganised sounds) will lie somewhere
between the raw recording of such sounds and a work that could just as easily proceed from anything other than
a sound reality...

| have remained fairly faithful to this twofold possible orientation, which proposes, in the case of the same
interest in natural sounds, to choose between two orientations: phonographie as a ‘ready made’, or the
soundscape as a more or less distant modelling of all or part of a sound episode. There are a number of
differences here: a phonographie isolates an episode for a short period of time, even if that instant is prolonged
or repeated, and focuses the listener's attention more on a nearby space. The soundscape embraces a time that
can be much wider. But from a musical point of view, the limits of listening are not arbitrary, and the subjectivity
of the author of a phonographie, like that of the listener, are determining factors that it would be imprudent to
ignore.

A phonographie is generally nearby and the soundscape relatively far away. Space is an essential value in any
sound recording. The choice of microphones, their directionality, their sensitivity and their location can strongly
determine the result, and immediately disqualify any hope, any illusion, of total realism. Without recording, a
soundscape remains a subjective, incommunicable and ephemeral impression, but on the other hand, any
recording of sounds, as with images, is inevitably a manipulation of reality, and moreover it's never as permanent
a reality as an image.

The most decisive step | took was in 1968, the year of a world crisis that encouraged all kinds of daring. | decided
not to respect the opinion of Schaeffer, who postulated that an essential condition for composing with recorded
‘noises’ was to conceal their origin, in order to transform vulgar sound signals into musical symbols. Influenced
by the lessons of structural linguistics, | thought that it was the context, and not the physical nature of the sound,
that decided what meaning could be given to it. Rituel d'oubli opens with a phonographie of the close-up
vociferations of a hornbill, followed by the rhythmic whirling of the Neolithic magician's instrument, the
bullroarer. Two sounds that are alien to each other as signals, but that can create an imaginary, (i.e., musical),
space.

Figure 4

In a composition like Naluan, two years later, | tried a type of inclusion of natural sounds, birdsong, which had
always been recognised as the most musical. | had avoided this until then, so as not to appear to be merely a
follower of Messiaen's brilliant creations. At the time, no software application was yet available to facilitate
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transcription, an essential step for coordinating these recordings with an instrumental score. So, for months |
had to do a huge amount of musical dictation for a wealth of birdsong. When Naluan was premiered, after Baden
Baden, in Paris on November 28 1974, Messiaen was there. He, who until then had showered me with great
compliments, appeared particularly embarrassed, speaking of the ‘excessive realism’ of my recorded birds. | was
both disturbed by his disagreement, and yet relieved to have opened up a path away from this great model.

1974

MNaluan,
Ell:efpl; 114

ensemble Fa, dir. Dominique My

Figure 5

Two years later, in 1976, Murray Schaffer, whom | had once met briefly in Paris, published his resounding Tuning
of the World, a book full of ideas, references and suggestions. It was essentially the vast study of a perceptive
sociologist, while his approach as a composer seemed to take a back seat.

Murray Schaffer: Our sonic environment and The Soundscape, the tuning of the world (excerpts)
“...Music is of two kinds: absolute and programmatic. In absolute music, composers fashion ideal soundscapes
of the mind. Programmatic music is imitative of the environment

...As the transistor radio revives interest in the outdoor concert and the guitar returns to orchestrate the
baraque de foire of the rock concert, we may accordingly expect to witness a deterioration of manners at
concert halls, as concentrated listening gives way to impressionism.

...the exaggerated echo and feedback effects of modem electronic and popular music re-create for us the
echoing vaults, the dark depths of ocean.

...The sounds of the environment have referential meanings. For the soundscape researcher they are not merely
abstract acoustical events, but must be investigated as acoustic signs, signals and symbols.

...The sea has always been one of man's primary symbols in literature, myth and art. It is symbolic of eternity: its
ceaseless presence. It is symbolic of change: the tides; the ebb and flow of the waves”.

2010

Le promeneur solitaire
(The solitary walker)
soundscape (wolves) 1'11")

Figure 6
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Figure 7

Conclusion

From a composer's point of view, soundscapes are a special case of his widespread reference to models, not an
autonomous and marginal practice in his relationship with sound. The fact that spoken recordings, animals,
elements, urban noise, etc. could be defined under a common category of models implied that man accepted
that he is one of nature's voices, outside any history, and feels some relief at that.

It was then that my thinking led me to question the very origin of my ‘naturalist’ practice. At first, | thought I'd
found a way to avoid the intellectualism, nihilism and backwardness of many other aesthetic orientations. Then
it occurred to me that this very practice had natural foundations and models, and was therefore partly immune
to arbitrariness. | realised that it was not just a heuristic method, a production technique, a musical poetics, but
also obedience to patterns whose existence goes far beyond humanity alone. The use of natural models in music
raised questions of an anthropological, not just an aesthetic, nature. For me, talking about phonographies and
soundscapes meant above all a search for harmony with a world acceptable to man, not a painful limitation
brought to his freedom.

Today, this research takes on a resonance of intense nostalgia that is somewhat derisory, because it is nature
itself which is threatened. Tragically, the animal voices whose musical potential | have tried to express on several
occasions are giving way to a growing silence. Sometimes | hope that my music may have a tiny place among the
archives of a vanished world, if there is still any humanity left to consult any archives. Will there be listeners
tomorrow among the people trying first to survive?

Please excuse me if | end this overview of a rather gourmet exploration with the spectre of a terrible threat of
famine. Musicians sometimes let out the wrong notes...

Me oUYXWPELTE av TEAELWOW OUTH TNV ETILOKOTNGCN LA LAAAOV YKOUPUE EEEPEUVNONG UE TO GACHA LLOC
TPoUEPNG amelAr Alpou. Ol pouatkol pepikég dopég Byalouv Aabog voTeq...
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Bioacoustics, biodiversity, and climate crisis
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Bioacoustics and videogames as transformative media to engage the public in
sustainability. Restoring blue carbon habitats in the Philippines

Ricardo Climent, KeepltHuman, NOVARS Research Centre; The University of Manchester
ricardo.climent@manchester.ac.uk

Camille Rivera, Oceanus Conservation
frcamillerivera@oceanusconservation.org

Abstract

This paper explores how bioacoustics data, video gaming and environmental recordings can merge to become a
transformative pathway for engaging people in sustainability research. Focusing on ‘Mangrove World’, a climate-
action video game developed by KeepltHuman—a studio and spin-out company at the University of Manchester—
the study builds on the foundation of existing environment-themed games. ‘Mangrove World’ is a collaborative
project involving KeepltHuman, Oceanus Conservation - a blue carbon conservation and restoration NGO in the
Philippines and Imago Software, the University of Manchester's student software company.

Environmental audio-loggers and sound recordings were used to capture three contrasting aural fingerprints of
mangrove habitats in the Philippines such as La Union, Manila Bay (Makati) and Bais in Negros Oriental. These
recordings, alongside additional acoustic data analysis, aimed to build a pilot study with two key objectives: First,
to be combined with other monitoring systems used by Oceanus Conservation such as remote sensors,
orthomosaic mapping through satellite and drone observations and citizen science data. Second, it aimed to play
a central role in co-designing the video game Mangrove World, incorporating original music themes and
interviews with local communities. The project’s goal was to raise awareness among young people about the
urgent need for mangrove reforestation and conservation. In the game, players must plant mangrove trees in a
race against time to save island ‘Kapakanan’ before a deadly typhoon strikes.

Keywords

Bioacoustics, Mangrove reforestation, video games, Philippines, AudioMoth, Education for sustainable
development, citizen science, rainforest, climate change

1. Introduction

Mangroves ecosystems provide five times higher carbon sequestration than terrestrial forest, as they are
considered the most productive coastal wetlands that sustain and store blue carbon (Choudhary. et al., 2024).
Mangroves strongly contribute to mitigating the impacts on local communities of coastal disturbances such as
tsunamis, typhoons and extreme storms while supporting the implementation of the United Nations Sustainable
Development Goals 2016-2030, (Koh et al., 2018, pp. 446-460.). Alongside climate mitigation, a Mangrove
ecosystem provides a wealth of economic resources, leading to local livelihood.

This paper explores how co-designing a climate-action video game entitled Mangrove World based on a field
recording project in the Philippines, can serve as a transformative tool to promote sustainability research and
inspire positive climate action. Led by KeepltHuman Studios, a spin-out enterprise within the University of
Manchester's Music Department, the project was developed in collaboration with Oceanus Conservation, a
Philippine NGO dedicated to blue carbon conservation and restoration and Imago software at the University.
The co-creation process involved various methodologies, including the collection of environmental recordings
across three distinct mangrove reserves in the Philippines. The team deployed acoustic loggers, conducted
bioacoustics data analysis, and engaged with local communities through activities such as planting mangrove
seedlings and interviewing local community leaders.
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2. Environment-themed games

Educational games are potential tools for communicating climate science to the public and thus improving public
understanding of climate change (Foltz, et al., 2019). Research questions such as ‘can environment-themed
games, however well-intentioned, actually help people learn about climate change?’ or ‘could they change the
public’s attitude toward the science and help illuminate the impact on people and ecosystems?’ have already
been examined by multidisciplinary collectives such as EarthGames, a group of scientists, educators and game
designers who are developing climate change focused games (Kwok, 2019). EarthGames methodology spins
around the organisation of climate change video game jams for participants to prototype games in a relatively
short period of time, along other activities such as game reviews. Early studies suggest that after playing, people
reported increased feelings of urgency and hope (Rooney-Varga, 2018). Additional findings confirm that gaming
increases the sense of personal responsibility, the confidence in politics for climate change mitigation and makes
more optimistic about international cooperation in climate politics (Meya & Eisenack, 2018). A key objective of
the field trip was to further investigate the role of sound recordings, themed music and acoustic analysis as
integral elements of the game, to build upon these additional findings. In Mangrove World, sonic materials and
the interactive media experience were designed not only to shape the game’s narrative and provide players with
a firsthand understanding of the challenges surrounding mangrove restoration but also to create added value
for our nonprofit partners and the local communities. Another important aim was to build a sense of trust in the
video game, fostering stronger connections between players and the world of mangroves and to highlight the
need for reforestation, coastal protection and broader restoration efforts.

3. Recordings Mangrove habitats in the Philippines

The project's research methods included bioacoustics and sound recording devices deployed across three distinct
mangrove ecosystems in the Philippines, each with varying levels of climate risk and management practices.

3.1. Field work:

Location 1: In La Union, located in northern Philippines, mangrove habitats are primarily managed by local
communities with support from local government. Along with capturing audio logs and sound recordings, the
field trip included an interview with community leader Delilah Yaranon, (Figure 1) and KeepltHuman’s
participation in planting 400 mangrove seedlings in Barangay Aringay, La Union. To date, Oceanus Conservation,
in collaboration with local communities and student volunteers, has planted a total of 4,289 seedlings across
Salay and La Union. (April 2022 data).

Figure 1. Camille Rivera (left), Oceanus Conservation co-founder, mediating
KeepltHuman interview to community leader Delilah Yaranon (right)

Location 2: Makati - The Las Pifias-Parafiaque Wetland Park, a small reserve near Makati, houses mangrove
ecosystems that are severely threatened by their proximity to Manila's Ninoy Aquino International Airport. Figure
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2 below depicts plastics that have drifted from Manila Bay, accumulating along the park's mangrove-lined coast.
Heavier items, like bottle caps, are often collected in bulk for paid recycling schemes, while lighter plastic bottles
are frequently left behind as they take up more space.

Figure 2. Plastic rubbish found by the mangrove coastal line at Las Pifias Wetland Park, Makati
Location 3: Bais, Negros Oriental, is home to the Talabong Reserve (figure 3-4), a government-protected

mangrove area with restricted public access. Research fieldwork was facilitated by Sir Lito, the head sea warden
at Bantay Dagat, with support from Vic Ross, Angela Mariz Obsina and Emmanuel Cababarros from Oceanus

Conservation.

Figure 3. From left to right, government official Sir Lito, KeepltHuman founder Ricardo Climent (holding an
acoustic logger) and Oceanus supporting staff Emmanuel Cababarros and Mariz Obsina

Figure 4. A map of the three recording sites and MicroMoth deployment locations
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3.2. Returning value to the NGO

Oceanus Conservation currently manages three mangrove nurseries and has planted 14,415 mangrove saplings,
successfully saving 71 hectares of mangroves from degradation. The organization has distributed 117 bilingual
ocean storybooks, trained 240 community members and engaged 739 young people in its Ocean campaign. Their
goals for 2023 included restoring an additional 10 hectares of degraded mangrove areas by year’s end, (Oceanus
Conservation. (n.d.)).

Project targets and data sources: The aim of KeepltHuman's acoustic data analysis was to develop a case study
using wildlife recordings from mangrove habitats to assess and compare the health of three distinct mangrove
ecosystems. This acoustic analysis was not intended to replace the existing monitoring systems utilised by
Oceanus Conservation; rather, it aimed to complement their current datasets and practices. Oceanus employs
remote sensors, orthomosaic mapping via satellite and drones, as well as costly citizen science contributions,
including photographs and other forms of hand-tracked observations to gather data from the coastal areas they
protect and manage.

Data collection on mangrove zones has involved collaborations between Oceanus Conservation and several
organisations, including the Massachusetts Institute of Technology (MIT), Thinking Machines Data Science,
GainForest, and the National Geographic Society. Since 2022, the team has collected a total of 3,267 mangrove
data points and 199 seagrass data points from various locations in the Philippines (as of 2023).

In addition to mangrove data, Oceanus utilises Smart Buoys as part of Project SCORE to monitor coral reef health,
gathering real-time information on bleaching events that threaten over 500 species of stony corals in the
Philippines and advocating for local protections. Project SCORE is a partnership between Oceanus, De La Salle
University SHORE, LGU Lian and the Lian Fisherfolk Association. The data from Project SCORE aids in
understanding sea temperature trends and their correlation with coral reef health. The first buoy was deployed
in Lian, Batangas, in January 2021, followed by a second buoy in Coron, Palawan, in February 2022.

3.3. Recording strategy

Equipment: Fieldwork recording devices ranged from 6x battery-powered full-spectrum acoustic loggers,
capable of recording uncompressed audio to a microSD card at rates up to 384,000 Hz — the MicroMoth —, a
smaller-size version of the AudioMoth with waterproof and underwater proof cases; an Aquarian H2D
hydrophone; a DPA 4060 miniature omnidirectional stereo microphone Kit; a Rode NTG5 shotgun microphone
kit; an ETHER by SOMA a wide-band electromagnetic receiver (which also captures signals from trees); a Sound
Devices MixPre-10 recorder and other supporting recording equipment.

We experimented with the deployment of acoustic loggers, collecting them overnight in La Union, deploying
them during low tide at Bais, in Negros Oriental and collecting them during high tide. In terms of geolocative
tracking, we used GPS markers on a mobile phone to determine each approximate point of deployment of the
MicroMoths (Figure 5). We also tied coloured cloth strips to the higher branches of each mangrove holding an
acoustic logger, or to those nearby and closer to the walking paths. Forest paths and coastal environments look
very different on high tide, as the water partially covers mangroves and footsteps are no longer traceable.
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Figure 5. Left: Fieldwork at Bais (Mariz, Ricardo and Emanuel) and right: the recording kit

3.4. Acoustic analysis and barriers in the recognition of clustered species: For the acoustic analysis tests, we
used Kaleidoscope Pro (a yearly licensed product), Wildlife Acoustics. (n.d.). This software uses pattern
recognition algorithms training a Hidden Markov Model to cluster audio recordings from local wildlife, including
birds, mudskippers, frog calls, bat echolocations using its ultra range recording capabilities, or other sounds
species. The process normally involves the following steps:

e To build a collection of recordings from the MicroMoth SD card: audiofiles were recorded at intervals
of 55 seconds, with a 5 second rest before starting a new recording. This is a safer procedure than
recording much larger files, which may be lost in case of draining the battery power.

e Basic cluster analysis of an initial batch of input audiofiles: this process analyses different types of
vocalisations and other sounds using the statistical model. The sample needs to be large enough.

e Once vocalisations from these input files are sorted by the algorithm into clusters based on similarity,
the audio cluster needs to be labelled with the name of the species behind each played cluster.

e The output files are saved as cluster.cvs and cluster.kcs — the latter is used as a simple classifier to
identify similar species in a different batch of audio files.

In Kaleidoscope Pro, advance classifiers can provide more discriminating features than the input classifiers and

reduce false positive identifications, (figure 6). In its simpler version (LITE) Kaleidoscope can still open audio files
and provide spectral analysis, filtering and playback (at different rates) of focused sections within the audio file.

Figure 6. Spectral analysis of an audio recording in Kaleidoscope Pro
3.5. Further audio work needed. Identification and labelling of species: Identifying the vocalisations of birds

and other species is essential for labeling the aural features captured in wildlife recordings. To accomplish this
effectively, collaboration with an experienced wildlife scientist who specialises in both local and migratory

245



7' Conference on Acoustic Ecology “Soundscapes, Biophony and Climate Change Crisis”
Athens, Ancient Epidaurus, 7-10 November 2024

species is crucial, particularly for distinguishing between resident and migratory birds. Additionally, there is
scientific literature detailing the local and migratory species found in mangrove and intertidal zones in our
sampled area of Bais, Negros Oriental, Talabong Mangrove Forest, (Tables 1-2), (Oracion, 2022, pp. 561-573).
We collected samples in the month of July (pre-migratory period).

Table 1. Abundance of birds occupying the intertidal and mangrove areas

Table 2. Relative abundance for each bird species

Additionally, on October 12, 2024, Oceanus Conservation celebrated the World Migratory Bird Day (n.d.), by
conducting a bird census in Negros Oriental with the members of the United Fisherfolk Association of Capifiahan
(UFAC), together with the Executive Director Pol Carifio (PENAGMANNAK, Inc. and member of the Wild Bird Club
of the Philippines) and Jean Henri M. Oracion (Department of Biology, Negros Oriental State University). ‘The
bird census was able to identify a total of 20 bird species this season (332 individuals), 8 of which were migratory
bird species; 11 species were resident, while 1 was endemic to the Philippines and tagged in the IUCN Red List
as vulnerable species, due to habitat loss and population decline. Philippines is one of the major migratory
pathways of waterbirds like egrets, terns, sandpipers, and stilts that fly through the East Asian-Australasian
Flyway (EAAF).” (Oceanus Conservation, n.d.). Therefore, there is strong potential for further expansion and data
crossing of the research.
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4. Research imperatives, co-creation, dissemination and player tests

For KeepltHuman, one of the key research imperatives of this project was to understand the significance of the
fieldwork conducted in the Philippines. We posed several questions, including: Can the collection and analysis of
wildlife recordings in mangrove areas help construct a new narrative for the video game? Do scientific data and
local community testimonies foster trustworthy connections between players and the cause? Has the game
prototype raised awareness about the need for mangrove conservation and reforestation? How can
KeepltHuman provide value back to Filipino partner, Oceanus Conservation? Lastly, can this video game facilitate
a transition from a virtual experience to real-world actions?"

4.1. In-game KPIs: KeepltHuman and Oceanus Conservation agreed on the following key performance indicators
(KPIs) to embed in the gameplay or explore during their partnership:

e Raising Awareness: Highlighting the environmental, social and economic value of reforestation.

e Data Collection: Utilising audio loggers for the co-evaluation of mangrove ecosystem health.

e C(Citizen Science Engagement: Promoting participation among young people outside the Philippines.

4.2. Funding and co-creation with University of Manchester students: Mangrove World project was funded by
the Faculty of Humanities Recovery Fund at the University of Manchester, UK and by Innovation Factory, the
University’s commercialization branch. Innovation Factory enabled KeepltHuman to collaborate with Imago
Software, led by Dr. Suzanne Embury, to recruit computer science students who assisted with coding the game,
contributed ideas and conducted preliminary questionnaires on campus. The Recovery Fund facilitated travel to
the Philippines for data collection, outsourcing the game art and aesthetics and supported playtests and
additional questionnaires at the University campus by Dr Adriana Ruiz, KeepltHuman marketing director.

4.3. Composition materials: The upcoming recording catalogue by KeepltHuman was intended to be an integral
part of the soundscape for the Mangrove World video game, significantly informing the musical themes and the
layered audio stems created in Unreal Engine by composer Benoit André. These sound recordings also hold the
potential to serve as the foundation for a new soundscape project or documentary film by the co-author of this
paper. Future exploration avenues include utilising Oceanus Conservation's Smart Sensor buoys, which gather
real-time sea current temperature data. This dataset could be integrated into the game in real time via an API
for Unreal Engine 5, providing scientific data on in-game water currents and coral reefs within Mangrove World.

4.4. Mangrove World trials targeting young audiences:

We ran several trials across the University of Manchester campus collecting data from student players and staff.
94% of player respondents in the questionnaire, [Google Drive file] (n.d.), stated that playing and interacting in
Mangrove World increased their awareness of the importance of mangrove forests for their local ecosystems.
The collaboration also aimed to highlight broader social and economic issues observed from an environmental
sustainability perspective, to communicate sustainable research and its SDGs.

4.5. Additional dissemination of project findings and impact includes:

e Conference paper and Video Game Demo: Presented to ca. 400 hundred conference attendees at
MMM®6 2023, Cartagena de Indias, Colombia, during the Sixth Mangrove Macrobenthos and
Management conference, themed "Mangrove Ecosystems for Human Well-Being in a Changing Planet."

e Bluedot Festival 2023: Hosted a stand in Manchester, UK, with Dr. Adriana Ruiz, showcasing
KeepltHuman games at the Creative Manchester stall.

e Game Trials at Café 18, Bogota: Organised sessions with a group of parents and their children to play
Mangrove World and gather impressions and suggestions.

e  Presentation at SensorlLab, Universidad Javeriana Pontificia, Bogota: Invited by composer Ana Maria
Romano, featuring talks by Ricardo Climent, Adriana Ruiz (KeepltHuman) and Diana Restrepo. The forum
theme was 'Sound & the Environment: Curious Listening Against the Anthropocene.'

e Mangrove World served as case study for a successful funding application to Sustainable Futuresin 2023
to build KeepltHuman’s video game Resourceful World on sustainable energies.
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e  Exhibiting KeepltHuman video games at GAMESCOM 2023: Participated in Cologne as part of UKie — UK
Interactive Entertainment. It is the largest video game conference in Europe with ca. 350.000 attendees.

e Manchester Science Festival 2024 (October): as part of EXTREME GAMING; target player age: 8—14.

e 7th Conference on Acoustic Ecology: Scheduled for Athens, Ancient Epidaurus (November 2024) with
the theme "Soundscapes, Biophony, and Climate Crisis."

e Guerrilla Games Festival (November 2024), Matadero, Madrid.

4.6. Further development work: ‘Virtual-to-Real’ conversion: In previous KeepltHuman video games, such as
Timbi World, Keep It Human. (n.d.), we explored the concept of ‘virtual-to-real’ conversion by aligning the
multiplayer game with a GoFundMe campaign for NGO Maputo Skate in Mozambique. This crowdfunding
initiative enabled the video game studio to send real skateboards to the African NGO as players successfully
completed missions by playing music together within the game. We also developed a companion AR app to trace
back donations, so that Maputo skate children could take a selfie for the donor with themselves, character
Timbilikio and the given skateboard.

During the field trip to the Philippines, KeepltHuman participated in an Oceanus-organised event to plant 400
seedlings in La Union, (figure 7). This raised the question of whether Mangrove World could facilitate real
donations of seedlings through in-game actions, thereby further supporting the expansion of mangrove
reforestation activities. Additionally, we considered whether collecting authentic wildlife recordings of mangrove
sites and species in the Philippines would enhance the likelihood of success for a potential crowdfunding
campaign.

Figure 7. Left - Camille Rivera (Oceanus Conservation co-founder) giving instructions to a group of volunteers
before planting 400 seedlings at La Union. Right: KeepltHuman founder R. Climent at the event

5. Conclusions

This project aimed to build upon existing research on environment-themed videogames as a potential tool for
communicating climate change by developing a focused case study using wildlife recordings from mangrove
habitats to assess and compare the health of three distinct mangrove ecosystems.

Field recordings and community work in the Philippines strongly informed and focused the development of video
game Mangrove World, raising new questions about the role of sound recordings, themed music and scientific
data as key material for game development while highlighting their environmental sustainability role.

Acoustic analysis of mangrove sites can help as a complementary monitoring method to measure the health of
an ecosystem, but knowledge about local species and birds’ migration will be necessary for success and progress.

Sound and visual media in video games can act as catalysts to build a sense of trust in the digital, fostering
stronger connections between players and the world of mangroves, creating awareness about the need for
mangrove reforestation and coastal protection beyond mangrove species.

Field work including acoustic analysis of mangrove sites and reserves can not only strongly shape the game’s
narrative but also create added value for NGO partners (i.e. Oceanus Conservation) and their local communities.
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Abstract

The spring soundscape in the city is a rich mosaic of sounds in which blackbirds play a key role. The blackbird
(Turdus merula) is known for its melodic song. Song learning is extremely similar in songbirds and humans and
relies on a specialized set of brain regions. The song of adult blackbirds includes imitation of other bird species
and even environmental sounds. The song of the blackbird is repetitive, with males developing a distinctive
sequence of notes that occur frequently. The European blackbird in particular is known for its improvisational
abilities, adding variations and new sequences to its songs. The degree of polysyllabicity in blackbird song is
another characteristic of the species. According to the approach of French composer Olivier Messiaen, the
integration of song of songbirds involves not only direct transcription but also adaptation and harmonization to
fit its unique musical language. In pop music there are many references that highlight the symbolic importance
of the blackbird. The aim of this study is to analyse and compare the songs of blackbirds coming from three
different regions of the Mediterranean, in order to gain a comprehensive understanding of their songs that
include both their biological functions and their artistic skills.

Keywords

Blackbird song, Ornithomusicology, bioacoustics, Mediterranean regional differences, birdsong structure,
improvisation, musical form, Olivier Messiaen, song variation, bird communication, song learning, subspecies
comparison, artistic inspiration

1. Introduction

In this article we will present the song of the blackbird as a source of inspiration for the field of ornithomusicology
through the models of Olivier Messiaen's predecessors, Frangois-Bernard Mache, in order to understand
elements related to the structure of its musical form. Therefore, we will enter the fields of ornithological
biologists to understand if the song of the blackbird differs in regions of Europe and more specifically in the
Mediterranean. We also refer to the song cycle at different times of the year in the three different subspecies of
Turdus merula, Turdus merula mauritanicus, Turdus merula aterrimus, Turdus merula cabrerae with emphasis on
the fact of the completion of the song cycle as a characteristic of all three subspecies. In forests, the dense foliage
and structures create unique acoustics, often leading blackbirds to sing with specific frequencies and rhythms
that help their calls travel efficiently through the trees. Gilles Deleuze, together with Félix Guattari, explored
birdsong and refrains in A Thousand Plateaus, where they used bird behaviours, such as singing, to illustrate how
creatures create and mark territory in expressive ways. This act of territorial marking, or creating a "refrain,"
extends beyond functionality to art-like expression. Deleuze and Guattari argued that birds transform
components of their surroundings—like specific songs—into these refrains to both establish and express their
territories. Birds thus engage in forms of "artistic" or musical territorialization long before human beings did.
(O’Sullivan)

2. State of the art

Male blackbirds are strikingly black with an orange-yellow beak and eye-ring, while females and juveniles are
brown with lighter streaking. Adult males are often seen singing from exposed perches, particularly in spring.
Blackbirds are omnivorous, eating a variety of insects, earthworms, and berries. Their diet can shift seasonally
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and with habitat, with forest blackbirds tending to rely more on invertebrates found within leaf litter and urban
blackbirds on food scraps and garden insects. Turdus merula is commonly found across Europe, Asia, and North
Africa, in diverse habitats ranging from forests to city parks. (Hassani) Blackbirds (Turdus merula) are one of the
most widespread passerine species in the Western Palearctic zone. They are commonly found in farmlands,
woodlands, and suburban environments, and are particularly adaptable to human-modified habitats. They are
highly successful breeders, often nesting in trees and shrubs. Nest height is often influenced by the height of the
supporting tree. They begin nesting in late April or early May, with laying and hatching occurring in May and
June. Breeding success rates are generally high. Nests are usually cup-shaped, built from twigs, leaves, and mud.
They are often placed in the centre of apple orchards, providing good protection from predators. The most
common causes of nesting failure include predation by reptiles, nest desertion due to human disturbance, and
mortality of chicks.

Display Regions of the Eurasian Blackbird Turdus merula Linnaeus

Understanding their breeding biology and success rates is important for developing conservation management
strategies and for making comparisons across different geographic areas. Blackbirds are territorial, particularly
during the breeding season, and can aggressively defend their nests from intruders. Blackbirds are monogamous
and highly territorial during the breeding season. Nests are typically low to the ground and built with grasses,
mud, and leaves. A single pair can raise two to three broods per season, with young blackbirds becoming
independent within a few weeks. This ability to modulate singing behaviour, diet, and nesting strategies
highlights Turdus merula as a highly adaptable species, capable of thriving in both natural and modified
landscapes.

Their adaptability to sound, in particular, underscores their resilience in adjusting to urbanization and
environmental pressures. Blackbird songs are highly complex, with a wide repertoire of motifs, rhythms, and
pitches. There's a great deal of individual variation between blackbirds. They can reach very high pitches, often
exceeding 5,000 Hz, with some reaching even 8,000 Hz and can exhibit a wide range of emotional contrasts in
their songs, with some passages being mocking, ironic, and joyful, while others are calm, peaceful, and solemn.
They often exhibit a fragmented song structure, with frequent breaks and repeated motifs. They typically start
at a relatively low frequency, jump upwards, and end on an extremely high pitch. The forest habitat can absorb
and muffle sounds, so blackbirds may sing at frequencies that minimize sound loss and reverberation in dense
vegetation. Blackbird song in forests changes seasonally, with males singing prominently in spring and summer
to establish territories and attract mates. This song is usually quieter or more restrained in forests than in open
areas, possibly due to the need for short-distance communication.
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Eurasian Blackbird’s Turdus merula Linnaeus Distribution

Common Blackbirds are highly adaptable to urban settings, where they adjust their song pitch and volume in
response to city noise. They often sing at a higher pitch and louder volume in urban areas to overcome the
background noise, which contrasts with the more nuanced, lower-volume song observed in quieter forest
settings. These birds demonstrate remarkable behavioural plasticity, modulating their singing behaviour based
on their immediate acoustic environment. For example, in noisy urban areas, blackbirds might sing at dawn or
dusk when traffic noise is lower, thus maximizing the reach of their calls. Variations in blackbird songs are
affected by the urban environment. Their song parameters, such as minimum and maximum frequencies, change
along an urban gradient and their songs are modulated according to the level of ambient noise. The minimum
average frequency of blackbird song notes differed among the three types of environmental areas sampled
(urban, periurban, and rural). The minimum frequencies decreased along the urban gradient from noisy places
in the city centre to rural areas. (Mendes)

Here are the average minimum frequencies for each area:

Urban 2277.24 £199.75 Hz
Periurban 2031 + 100.49 Hz
Rural 1917.97 +123.97 Hz

There is a statistically significant differences between urban/periurban areas but not between periurban/rural
ones. The same pattern was observed for maximum frequencies, which also decreased along the urban gradient:

Urban 3165.45 + 340.48 Hz

Periurban 2799 + 162.76 Hz

Rural 2657.08 £+ 63.41 Hz

Significant variations were found between both urban/periurban areas and periurban/rural ones. Blackbirds
adjust their song frequencies to reduce masking by ambient noise, particularly at low frequencies. The degree of
this adjustment is correlated with the level of ambient noise in the environment. It is observed a high level of
behavioural plasticity, adjusting their songs to better communicate in noisy urban environments. This adaptation
may be critical for successful reproduction in noisy conditions.

Messiaen was a dedicated ornithologist, deeply interested in birdsong. He even went on birdwatching trips to
capture their sounds. Messiaen faced challenges in accurately transcribing blackbird songs due to their high pitch,
speed, and complexity. He made musical compromises to adapt the blackbird songs to his own compositions,
making them playable for instruments and fitting within the tonal system. He aimed to create an atmosphere of
nature, rather than provide a literal translation of blackbird songs. (Hold) He focused on incorporating key
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characteristics, such as motifs, intervals, and contrasts, rather than specific pitches. Messiaen's understanding of
blackbirds evolved over time. Early on, he was less certain about his transcriptions. Later, he recognized the
limitations and embraced a more nuanced approach, acknowledging the complexity of the bird's songs. While
Messiaen attempted to be as accurate as possible, he made musical choices to adapt the birdsongs for his own
creative purposes. (Lanooy)

The accuracy of his bird representations remains a subject of debate, with some musicologists arguing that he
focused on capturing the essence of the birdsong rather than providing a literal translation. Overall, Messiaen's
profound appreciation for the beauty and complexity of blackbird songs suggest that he sought a balance
between accuracy and artistic freedom in his musical representations of these captivating sounds. On the other
side Mache is interested in zoomusicology, a field he helped to establish, which seeks to examine the musicality
of animals beyond traditional human-centered perspectives. He uses the pied butcherbird as an example of how
a species might exhibit a complex and deliberate use of sound that could be considered musical. Frangois-Bernard
Mache sees the pied butcherbird as a collaborator in the creation of music. He's suggesting that “Birdsong may
have a purpose beyond simple survival needs”. (Taylor)

The idea of music being solely a human construct is a limiting perspective. There may be a deeper connection
between music and the natural world. Mache views the pied butcherbird as a fellow artist, implying a connection
between the human and the avian understanding of sound. Through a more philosophical view of music that
goes beyond traditional definitions, Mache seems to suggest that birdsong might be a form of musical expression,
and that humans can learn from and collaborate with other species in our understanding of music. McGarry's
approach to using the blackbird in his composition is to capture the bird's essential character while recognizing
its inherent complexity and variable nature. He uses a combination of techniques, including granular synthesis,
drones, and rhythmic patterns, to create a cohesive and emotive soundscape. (McGarry)

2.1. Blackbird space’s song presentation

Turdus’s merula cabrerae Distribution

In this research we will deal with three subspecies of Turdus merula. The subspecies Turdus merula cabrerae is a
variant of the Common Blackbird (Turdus merula), and it is endemic to the Canary Islands. This subspecies has
evolved unique characteristics adapted to the particular environmental conditions of this Atlantic archipelago.
Turdus merula cabrerae displays unique adaptations to island life, including subtle differences in appearance,
behaviour, and song. Its limited range within the Canary Islands highlights its dependency on specific habitats,
making conservation of these areas crucial for the subspecies' continued stability. The song may be less loud and
shorter in length due to the more stable, isolated island territories, where competition for territory is not as
intense as on the mainland. In addition, the structure of laurel forests may influence the pitch and tone of their
calls to optimize sound transmission through dense vegetation. This subspecies is largely sedentary, rarely
migrating due to the mild climate of the Canary Islands. Individual territories tend to be smaller and more stable
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compared to mainland blackbirds, likely due to the relatively stable availability of food and lack of large-scale
seasonal changes.

Turdus’s merula aterrimus Distribution

Turdus merula aterrimus is a regional variant of the Common Blackbird (Turdus merula) and is found in SE Europe,
W and N Turkey, Caucasus area, N Iran and adjacent S Turkmenistan. In quieter rural and forested settings, these
birds sing with the typical flute-like quality of blackbirds, but in urban areas, they adapt by singing at higher
pitches or louder volumes to be heard over ambient noise. This subspecies displays typical blackbird behaviours,
including territoriality during the breeding season and a general adaptability to both natural and human-altered
landscapes. They are less migratory than northern blackbird populations, often remaining resident in their
territories year-round due to the milder winters in the Mediterranean region including areas like Crete, Rhodes,
and coast of West Asia bordered by the Aegean Sea. Turdus merula aterrimus shows regional adaptations in
terms of appearance and song characteristics while retaining the general behavioural flexibility and ecological
adaptability of the Common Blackbird species. Its adaptability to diverse environments helps maintain its
presence across the Mediterranean landscape.

Turdus’s merula mauritanicus Distribution

Turdus merula mauritanicus is a subspecies of the Common Blackbird (Turdus merula) that is native to the
northwestern regions of Africa, particularly in Morocco, Algeria, and Tunisia the song of this subspecies may be
slightly shorter and more reserved than that of European populations, possibly due to the sparser vegetation
and the need to avoid attracting predators in the open, dry landscapes. The song may also vary seasonally,
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intensifying during breeding to attract mates and establish territories. Unlike migratory European blackbirds, T.
m. mauritanicus is largely sedentary, often remaining in the same territories year-round, given North Africa’s
milder winters. This stability allows them to form well-defined territories in favourable habitats, with less need
to compete or move seasonally. The population of Turdus merula mauritanicus is relatively stable, but it faces
localized threats from habitat loss due to urban expansion, agriculture, and changes in water availability due to
climate change. These pressures are most intense in areas where human activity intersects with the riparian
zones and coastal scrublands they inhabit. Blackbird song serves multiple social functions, such as territory
marking, mate attraction, and individual identity communication.

Parameters of the song convey information specific to blackbirds, including species identity, individuality, and
behavioural states.

Motif and Twitter Parts: A typical blackbird song phrase consists of a motif part adapted for long-range
communication and a twitter part for short-range interactions.

Phrasing: Each phrase is composed of sound figures, pauses, and specific durations that contribute to message
coding.

Variation in Song Parameters: Key song parameters include duration of phrases, sound figure frequency ranges,
amplitude, and cadence of delivery, with these parameters varying by individual and context (e.g., dawn vs.
evening singing).

2.2. Measurement Techniques

Audio Visualize Analysis: The study employs audio visualizer to visualize frequency, rhythm, and pauses, revealing
variations in sound figures within and between individuals. Blackbirds use consistent structures within certain
limits for species recognition, while minor individual variations aid in identifying particular blackbirds. The motif’'s
lower frequency and consistent amplitude make it effective for transmission through wooded habitats. The
twitter part, often emitted close to other blackbirds, includes higher frequencies, which degrade over distance
and prevent it from reaching far. (Smith)

3. Blackbird song: from motivic structure to improvisation

One of the most important elements that we want to examine is the element of improvisation. This characteristic
of improvisation applies across various music genres, showcasing its universal importance. However, it is often
most prominently associated with jazz music. The aim is to analyse the correlation of the blackbird song and its
perception in a broader context concerning music improvisation, so as to understand the structures within which
it operates. Music improvisation is an issue that neuroscientists are carefully investigating but also in
combination with machine learning. Blackbirds have been well documented to exhibit dialects, with copying
playing a major role in establishing similarities between neighbouring birds. (Lemon) New syllable types arise
through modification of existing forms and are often presented in combinations and permutations peculiar to a
locality. Dialects in blackbirds are often quite arbitrary, meaning that the distinction between different syllable
classes is subjective. Improvisation of new syllables is a significant source of individual variation in blackbird
songs, particularly for birds reared in isolation. Some individuals may develop new syllables that are similar to
those in the wild, suggesting that improvisation can be influenced by innate predispositions. That process can be
influenced by several factors, including the time at which a bird acquires its territory and its individual experience.

It's also possible for new syllables to be created through the combination of existing syllables in different
sequences. Copying is a major factor in the development of blackbird dialects, with young birds learning from
adults, particularly their parents. The copying process typically terminates with the development of motor
patterns, meaning that birds are more open to influence during their first summer and the following spring.
Copying, improvisation, and drift, contribute to the unique and diverse repertoires of blackbird songs across
different localities. While there is a degree of conformity, the development of new song types and individual
variation add to the complexity of blackbird song.

Also, through the process of improvisation, we find out how birds learn to sing. There is an attempt to map the
learning of chicks and how we are led through the study of precocious brains to more complex ones such as that
of humans. Young birds first memorize the songs of adult “tutors,” usually during a critical period. This phase is
purely auditory and involves forming an internal template of the song. Birds then enter a stage where they
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practice their song, gradually refining it to match the memorized template through a process of vocal imitation
and feedback. (Kirn) This phase includes sub-song, plastic song, and finally, crystallized song stages, where the
song structure stabilizes. Central to the production and learning of song, the HVC (high vocal centre) projects to
RA (robust nucleus of the arcopallium), which directly controls vocal muscle movements. This pathway
coordinates the timing and patterning of song. Includes the brain regions Area X, DLM (dorsal lateral nucleus of
the medial thalamus), and LMAN (lateral magnocellular nucleus of the nidopallium). The AFP is crucial for
learning, enabling birds to refine their song by comparing vocal output to the internal song template. These
pathways involve brain regions like the NCM (caudomedial nidopallium), important for song perception and
template storage. New neurons are added to key areas like the HVC throughout life, particularly during periods
of song learning and modification. Connections between neurons, especially in the AFP, undergo pruning as the
song stabilizes. This refinement process is partly dependent on auditory feedback and experience. Gonadal
steroids, such as testosterone, influence both the development and maintenance of the song control system,
particularly during the breeding season, when song learning and vocal plasticity may be heightened. (Kirn)

4. Analysis of three models and comparative study - Methodology

The recordings were selected from Xeno-canto.org, where it was made sure that each example was of the
subspecies of interest. For the extraction of durations and frequencies, the recordings were imported to Sonic
Visualiser, with an added layer of sonogram (referred to as spectrogram). From there, the Measure tool was used
to separate each phrase from the rest, each motif part from the twitter part and each sound figure from the
other ones. The same tool was used to extract the frequency range of each part and the lowest and highest
fundamental frequencies of the motif part, always keeping in mind that they are on the basis of the quality of
the recordings. Also, this was the way to extract the duration of each phrase, part, sound figure and the
respective pauses. The sonogram (Figurel) image below is a simplified version where only the frequency range
of the phrase is shown as well as the segmentation of each sound figure and pause within the phrase. Each sound
figure was separated by its visual representation and also by listening to the example.

Figure 1. Sonogram by Turdus’s merula aterrimus-XC31679 phrase analysis

For the structural analysis (Figure 2), each phrase was categorised as A, B, C etc. mostly by the beginning of each
motif part which is the most recognisable. (Dabelsteen) The following link is provided containing in detail the
total analysis, charts and the data of the study of the three subspecies:

https://drive.google.com/drive/u/0/folders/10rBwLyJxX6vpngX7KFBdTkua_eBwiyxg
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Figure 2. Structural analysis

On the structure analysis

In each recording there where phrases that kept coming back, always different or slightly different. From the
analysed parts we can assume that the phrases below are the preferred motives from each recorded bird, but
the length of the recordings lets us only to assume.

Transcriptions

Here (Figure 3) is an example of an A and A’, in musical notation. Phrase 1 and phrase 13 from XC31679 Turdus
merula aterrimus, where the 1% phrase appears again but extended.

Figure 3. Transcription in musical notation
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5. Discussion

Blackbirds’ phrases are not extensive but small, clear and clean. Through our study many future searches have
emerged. We want to conduct field research by recording birds from the first day of chirping until termination in
the same area. We aim to study the adaptability of blackbirds to city sounds and contrast them with the sounds
we have analysed from the forests. Another research component is the song during the breeding seasons of the
birds. Via that process we will find out how inventive and more richly improvisational males can be in their
attempts to claim female birds. As far as the climate crisis is concerned, Rusty Blackbirds have shown significant
declines in migration numbers and population stability due to several environmental and human- related factors.

Factors contributing to their reduced migration include habitat degradation in their breeding and wintering
areas, loss of wetlands, increased mercury contamination in northern habitats, and direct mortality from efforts
to control blackbird populations deemed nuisances. (Greenberg) This combination of ecological stressors has led
to a decline in their traditional migration behaviour, making them less commonly observed in regions they used
to frequent. Birds may stop migrating for several reasons, typically tied to environmental changes, evolutionary
adaptations, and immediate survival needs. Sudden changes in climate, such as warmer winters, can make it
feasible for birds to remain in breeding or wintering grounds year-round instead of undertaking energy-intensive
migrations. If sufficient food resources are available year-round in one place, birds may opt to stay, saving energy
that would have been spent on migration. Habitat loss along migratory routes can interrupt migration patterns.
Birds unable to find suitable stopover habitats may be forced to shorten or abandon migration. Over time,
populations may adapt to local conditions if migration is no longer advantageous, leading to a gradual shift in
migratory behaviours. (Morganti)

Warmer temperatures can lead birds to migrate earlier or later than usual, disrupting their synchronization with
food sources, like insects and flowers, that they depend on during migration. As climates shift, habitats suitable
for many bird species may shrink or shift geographically. For instance, some northern or alpine bird species are
losing habitat as temperatures warm, and certain southern or lowland species are expanding their ranges into
previously cooler areas. Warmer temperatures can cause mismatches in the timing of food availability. For
example, birds that feed on insects may arrive at their breeding grounds to find fewer insects if climate change
has shifted the timing of insect hatches. (Desrochers) Extreme weather events like storms, droughts, and
heatwaves can directly kill birds or make survival more difficult by increasing stress on resources like water and
food. Changing temperatures and weather patterns can affect nesting success, either by influencing the timing
of egg-laying or by impacting the survival rates of young birds through greater predation or food scarcity. Finally,
it would be useful to check the possibility of analysing beyond the song of male birds the song of females that
seems to be absent from the singing antecedent, with the ultimate aim of presenting a more feminist perspective
on the song of blackbirds.
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Abstract

EcoMuseum Zagori integrates Acoustic Ecology and sound practices to raise environmental awareness and
preserve local heritage. Through the Echoloci app, developed in the "Innovative Actions with Citizens" Greek
Green Fund programme, EcoMuseum Zagori documents and promotes biodiversity on traditional livestock routes
with community participation. The app records soundscapes, capturing the seasonal and ecological significance
of pastoral routes, contributing to a digital soundmap that supports environmental education and cultural
preservation. Echoloci is utilized in two European projects: PONT (2023-2025), aimed at Egyptian vulture
protection and traditional livestock farming, and the ACCTING Horizon Pilot Project, focused on pastoral route
preservation. Through interactive apps, citizen science and participatory workshops, these initiatives engage local
communities and decision-makers in wildlife conservation efforts. Soundscape analysis and workshops highlight
biodiversity, with specific recording points in East Zagori’s Liapi region. The project includes diverse activities, such
as educating children on transhumance, a mobile photo exhibition and a soundscape composition by Dimitris
Batsis, which will be presented in local art exhibitions. A documentary featuring “Video Portraits” of rural women
also captures the intersection of natural inspiration and local craft. Looking ahead, EcoMuseum Zagori plans to
expand Echoloci's sound database, exploring Virtual and Augmented Reality applications to foster immersive
environmental engagement. This initiative emphasizes sound as a vital element in ecological understanding,
aiming to inspire sustainable practices and cultural heritage preservation in Zagori.

Keywords

EcoMuseum Zagori, Echoloci application, soundscapes, ecological sound art, citizen science

1. Introduction

Acoustic Ecology has emerged as a vital field in addressing ecological concerns, combining artistic and scientific
practices to highlight the relationship between sound and the environment. EcoMuseum Zagori exemplifies this
approach by using sound to raise environmental awareness while preserving local cultural heritage in the Zagori
region of Greece (EcoMuseum Zagori, n.d.). The project, which is part of two European initiatives—PONT,
focusing on the protection of the Egyptian vulture and traditional livestock farming, and ACCTING, aimed at
preserving pastoral routes—relies heavily on the innovative EchoLoci platform. This soundscape platform records
and preserves biodiversity with the active participation of local communities, helping to document the natural
and cultural landscapes through sound. The primary aim of this research is to explore how soundscapes can be
used as communication tools for environmental conservation, fostering engagement between local populations,
decision-makers and the broader public. By focusing on the intersection of sound, biodiversity and cultural
practices like transhumance, Echoloci not only raises ecological awareness but also emphasises the importance
of preserving both natural ecosystems and cultural traditions. The interdisciplinary nature of this approach
positions sound as a powerful medium for understanding and promoting environmental sustainability, while the
involvement of stakeholders in data collection creates a participatory framework that highlights the significance
of both wildlife and local heritage.
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2. Soundscapes, Biodiversity, Transhumance and Ecological Understanding

Soundscapes represent the total acoustic environment, composed of three primary elements: biophony (sounds
of living organisms), geophony (natural non-living sounds like wind and water) and anthropophony (human-
generated sounds). These elements combine to form a dynamic auditory landscape that offers critical ecological
insights by reflecting the health and interactions within ecosystems (Farina, 2014, pp. 7-11; Sueur & Farina, 2015,
p. 493). Biodiversity plays a vital role in shaping soundscapes, as the richness and variety of species contribute to
a complex and vibrant acoustic environment, with sounds serving crucial functions such as mating, territorial
defence, and predator alerts (Farina & Belgrano, 2004, pp. 5-17). Researchers use soundscapes to assess
ecosystem health and track the influence of human-induced noise (Barber et al., 2010, pp. 180-189; Slabbekoorn
& Ripmeester, 2008, pp.72-83). Transhumance, the seasonal movement of livestock between different grazing
grounds, has both ecological and acoustic impacts.

This traditional practice shapes landscapes by preventing ecological succession, promoting biodiversity through
the maintenance of open environments, and subtly altering the soundscape by introducing the sounds of human
activity and livestock (Mullet et al., 2017, pp. 332—-349). As a result, transhumance reflects a balance between
human practices and ecological diversity, making it an important factor in both cultural heritage and ecological
preservation. Biodiversity is directly linked to the complexity of a soundscape. The presence of a diverse range
of species enriches the biophony of an area, creating an acoustic environment that reflects the health of the
ecosystem. A loss in biodiversity often results in a more monotonous soundscape, signalling potential ecological
imbalances. The interplay between species through sound highlights the importance of biodiversity in
maintaining ecosystem stability, particularly as species use acoustic signals for critical life functions such as
reproduction and navigation (Farina & Belgrano, 2004, pp. 5-17). Ecological sound art offers a powerful means
of interpreting and communicating the complexity of natural soundscapes, drawing attention to ecological issues
like biodiversity loss and climate change. By capturing the interplay between biophony, geophony, and
anthropophony, sound artists enable us to engage with the subtle and often overlooked acoustic signatures of
ecosystems.

This emerging field of ecological sound art, which combines artistic expression with ecological concerns, makes
the imperceptible audible—such as the gradual melting of glaciers—and provides an emotional, sensory
connection to the environmental changes threatening biodiversity (Gilmurray, 2018, p. 140). Sound artists like
Douglas Quin and Jana Winderen, through their work with oceanic recordings, offer audiences an immersive
experience of climate change, facilitating a deeper ecological awareness (Whittaker et al., 2024, Article 106347).
Through installations and performances, ecological sound art creates an ecological mode of listening—one that
moves beyond individual sounds to grasp the broader interactions within ecosystems. This mode of listening
highlights the interconnectedness of species and their environments, emphasising the urgency of environmental
preservation by making the impacts of human activities, such as noise pollution, more tangible (Mullet et al.,
2017, pp. 332-349).

Acoustic Ecology investigates how changes in soundscapes reveal broader environmental changes, particularly
in the face of the climate crisis. Climate-induced shifts in habitat composition, species behaviours and acoustic
niches indicate broader ecological disruptions. The increasing presence of technophony in natural environments
not only disrupts species communication, impacting behaviours like mating and foraging, but also diminishes the
natural complexity of soundscapes (Barber et al., 2010, pp. 180-189; Slabbekoorn & Ripmeester, 2008, pp. 72—
83). Soundscapes serve as an important indicator of these shifts, providing insights into how species adapt—or
fail to adapt—to environmental changes. Through ecological sound art, artists document these changes and help
audiences connect to the climate crisis on a personal level. For instance, artworks like Katie Paterson’s
Vatnajékull (the sound of) and Max Eastley’s Glacial Soundscape bring the real-time auditory experience of
melting glaciers into gallery spaces, offering an immediate sensory link to otherwise distant environmental
processes (Gilmurray, 2018, p. 39). These projects underscore the role of sound not only as an ecological
phenomenon, but also as a tool for education and activism, helping to convey the scale and urgency of the
climate crisis.

3. Overview of EcoMuseum Zagori

EcoMuseum Zagori, established in 2014, is a social cooperative enterprise dedicated to the preservation,
management and sustainable development of the cultural and natural heritage of the Zagori region in Epirus,
Greece. The museum operates based on the principle that local monuments remain "in situ," preserving them
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as living witnesses of a specific era. Through educational and experiential programs, the EcoMuseum provides
visitors with opportunities to learn about various aspects of the area's social life, production processes and its
cultural and natural history. By creating a direct connection between the natural environment and the local
community, the EcoMuseum promotes a deeper understanding of how the region’s heritage shapes both the
past and present identities of the area.

A unique aspect of the EcoMuseum Zagori is its role as a bridge between the local community and visitors. The
museum functions as a cultural and educational centre, with the local community actively involved in
transmitting traditional knowledge to visitors. Visitors, in turn, participate in various educational programs,
seminars and workshops designed to enhance their understanding of the region’s rich cultural and ecological
legacy. The EcoMuseum is also committed to the sustainable management of resources and the promotion of
activities that ensure the survival of local traditions and crafts, while advancing social cohesion and
environmental protection.

3.1. Mission and Goals

EcoMuseum Zagori's mission is centred around preserving the region’s rich natural and cultural heritage while
supporting local development through a variety of sustainable actions. The museum’s goals are multifaceted and
include:

e Cultural Development: Promoting local identity by preserving and transmitting traditions, knowledge
and craftsmanship to future generations through educational and community-based activities.

e Social Development: Offering employment opportunities to the local population, particularly in the
areas of traditional crafts, cultural preservation and ecological conservation, thereby encouraging social
inclusion and community engagement.

e Environmental Protection: Organising scientific conferences, mapping thematic hiking paths and raising
awareness about local biodiversity and ecosystem services, aiming to protect and promote the region’s
natural assets.

e  Economic Development: Supporting sustainable tourism by promoting cultural tourism and geotourism,
positioning Zagori as an international destination for eco-friendly travel experiences.

e Demographic Growth: Contributing to the retention of the local population by creating job
opportunities, attracting new inhabitants and improving the quality of life in the region.

The EcoMuseum also actively participates in European programs and initiatives aimed at fostering sustainable
development, education and cultural accessibility.

4. Overview of European Projects: PONT and ACCTING

The EcoMuseum Zagori is a key player in various European initiatives, particularly in projects that align with its
mission of preserving cultural and natural heritage. Two of the most notable projects the EcoMuseum is involved
in are PONT and ACCTING:

PONT (Prespa Ohrid Nature Trust, 2023-2025): This project focuses on the protection of the endangered Egyptian
vulture and the preservation of traditional livestock farming in the Epirus region. The EcoMuseum collaborates
with local livestock breeders to reduce the use of illegal poison baits, a practice that threatens both the vultures
and livestock guardian dogs. By promoting sustainable practices such as the use of predator deterrents, the
project supports biodiversity conservation while highlighting the importance of maintaining traditional farming
methods, including transhumance.

ACCTING (Horizon Pilot Project): This project, under the Horizon 2020 program, focuses on promoting
biodiversity conservation and raising awareness about the impacts of climate change on ecosystems. Through
the "Echoversity" initiative, the EcoMuseum leads participatory workshops and citizen science campaigns aimed
at recording and preserving biodiversity in the region. The project encourages public involvement in collecting
data on biodiversity changes and contributes to crafting evidence-based solutions for conservation efforts.
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5. Role of EcholLoci in Preserving Cultural and Natural Heritage

A cornerstone of the EcoMuseum's efforts to protect and preserve the cultural and natural heritage of Zagori is
the Echoloci project (Echoloci, n.d.). Developed as part of a previous EcoMuseum initiative funded by the Greek
Green Fund, Echoloci uses soundscape recordings and citizen participation to document and conserve
biodiversity along the region’s pastoral routes. This project underscores the importance of sound as a tool for
environmental awareness and heritage preservation.

Echoloci captures the unique acoustic environments of Zagori’s transhumance routes—traditional paths used by
nomadic shepherds—providing valuable insights into the region’s biodiversity. Through mobile laboratories, local
communities and scientists collaborate to record and analyse sounds from these landscapes, creating a
comprehensive database of the area's natural soundscapes. These recordings offer a sensory connection to the
natural world, helping to preserve the cultural practice of transhumance and its critical role in maintaining local
biodiversity.

The application also facilitates educational programs, engaging children and adults in activities related to
transhumance, biodiversity and Acoustic Ecology. The recordings gathered through Echoloci are used in sound
art compositions and experimental video artworks, further enhancing public engagement with environmental
conservation. Additionally, the data collected through the project contributes to long-term conservation efforts
by creating a rich soundmap of the region, which can be used for future research and as a tool for raising
awareness about the importance of preserving both cultural traditions and natural resources.

5.1. Methodology

To develop an integrated understanding of the unique ecological and cultural landscape of Zagori, the
EcoMuseum employs a methodology grounded in participatory science and community engagement. Through a
“bottom-up” approach, local communities play an active role in shaping the museum’s initiatives, particularly in
biodiversity conservation and cultural heritage preservation. This methodological framework not only
encourages community engagement but also creates a sustainable model for preserving both the natural and
cultural heritage of the region.

For ACCTING, the methodological approach involved a series of targeted activities designed to comprehensively
document and understand the biodiversity and cultural heritage of Zagori. Citizen science activities, such as
participatory sound mapping and geographic logging, allow residents and scientists to collaboratively document
natural and cultural landmarks along traditional pastoral routes. The data collected enriches the biodiversity
database and strengthens the connection between the community and their environment, reinforcing the
cultural identity of Zagori.

Although we did not conduct fully seasonal recordings in Liapi, two distinct recordings were performed: one in
May to establish an initial understanding of the path's flora and fauna, and the other in July to capture seasonal
variation. Additionally, the primary methodological framework included the following actions:

1. Recording and Mapping of Biodiversity: Conducted through Bio-Blitz workshops which are a form of
citizen science where participants work together to identify and record as many species as possible
within a set area and time and Sound Walks, these activities involve participants in identifying and
documenting local species. Seasonal sound diversity is mapped across five spatial points in East Zagori
to analyse the impact of pastoral practices on the soundscape, providing insights into biodiversity
changes throughout the year.

2. Mapping of Ecosystem Services: By identifying key ecosystem services on-site, we gain a clearer
understanding of how these natural resources support the local environment and community.

3. Cultural Identity Documentation of Nomadic Pastoralists: This component involves recording the
traditional cultural practices and lifestyle of local pastoralists, emphasising their role in conservation
and cultural shaping.

4. Educational Program for Children: Aimed at connecting younger generations to the paths of
transhumance and the region’s biodiversity, this program educates children about ecological principles
and cultural heritage.
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5. Mobile Photo Exhibition: Inspired by the region's biodiversity and its connection to transhumance
routes, this exhibition raises public awareness of the local ecosystem through visual storytelling.

6. Creation of Artisan Products: Local pastoral women create products inspired by regional biodiversity,
using natural and traditional processes. This initiative highlights the interdependence between local
culture and ecology while promoting sustainable practices.

Furthermore, under the PONT project proposal, we plan for full seasonal recordings at Elafotopos in Western
Zagori, starting in fall 2025, to capture the soundscape across all four seasons. This will provide a more
comprehensive understanding of seasonal biodiversity changes in the region, offering deeper insights into the
ecological impact of pastoral and seasonal practices.

6. Echoloci: Citizen Science and Acoustic Technology for Biodiversity Preservation

Echoloci is a project focused on recording and conserving biodiversity along the pastoral routes of Zagori.
Through sound and visual documentation, Echoloci involves local citizens in collaborative efforts to preserve
Zagori’s rich natural and cultural heritage. This approach ensures that local residents contribute actively to the
conservation of endangered species and habitats, supporting both ecological and cultural continuity. By
promoting awareness of the region’s nomadic pastoral practices, EchoLoci helps protect not only biodiversity but
also the cultural memory and identity associated with these landscapes, reinforcing values of social cohesion,
equity, and shared responsibility.

The development of the EchoLoci application was inspired by the functionality of the Echoes app (n.d.), which
served as a reference model. With Echoes as an inspiration, the EchoLoci platform enables users to geolocate
soundscapes, images, and narratives, making it an intuitive and engaging tool for documenting biodiversity. This
structure allows contributors to easily upload, organise, and share multimedia content related to Zagori’s
ecosystems and pastoral heritage, enriching the platform's value for research and cultural preservation.

Citizen involvement is fundamental to Echoloci, engaging local residents as active contributors to biodiversity
monitoring. Through mobile laboratories, scientists and citizens collaborate to record, analyse, and interpret the
sounds and images of Zagori’s pastures. This process highlights the essential role of transhumant pastoralists in
maintaining ecological balance, while also creating a comprehensive archive of the region’s natural soundscapes.
By combining scientific monitoring with community participation, EcholLoci offers a rigorous and collaborative
model for environmental conservation.

7. Interdisciplinary Awareness-Raising Activities

In the framework of the ACCTING project, several innovative awareness-raising activities and artistic
interventions have been implemented, aligning with the broader goals of the EcoMuseum Zagori. These
initiatives serve to both document and celebrate the unique biodiversity and cultural heritage of the Zagori
region, with a particular emphasis on the role of women in environmental conservation efforts and the
preservation of local traditions.

One of the primary methodologies adopted by the EcoMuseum Zagori involves soundwalks, where participants
explore the natural soundscape of villages like Ano Pedina. For example, on the 11t of August, a soundwalk
through Ano Pedina allowed participants to immerse themselves in the acoustic environment, intending to
create a deeper connection to the area's natural and cultural landscape. This experience was paired with She
Moves Mountains, a storytelling and live art session by a local artist, capturing the collective history and cultural
essence of Zagori on canvas. These collaborative soundwalks not only map the sonic diversity but also engage
the community in preserving the intangible elements of cultural identity, bridging modern conservation
techniques with traditional knowledge.

The project has emphasised community involvement through workshops designed to document both natural
and cultural heritage. Bio-Blitz workshops and participatory mapping initiatives have allowed community
members to actively engage in identifying and recording local biodiversity. Through these activities, participants
contribute to a shared database, enriching both local and scientific understandings of the ecosystem. These
efforts resonate with the broader ACCTING goals, particularly in promoting the role of pastoral practices in
biodiversity conservation and sustaining cultural identity.

264



7' Conference on Acoustic Ecology “Soundscapes, Biophony and Climate Change Crisis”
Athens, Ancient Epidaurus, 7-10 November 2024

In collaboration with local artisans, the EcoMuseum has curated a mobile photography exhibition titled Weaving
Networks, showcased in Ano Pedina, loannina and Konitsa. This exhibition highlights the intersection of art,
ecology and community engagement, focusing on the cultural significance of wool as a medium for connection
among women and an emblem of the region’s pastoral heritage. Opening on September 29 at Archontiko Misios
in loannina, the exhibition featured guided tours, presentations and a screening of The Weavers, a documentary
by Dimitris Koutsiambasakos. In Konitsa, from October 18-28, the exhibition continued to showcase the
importance of wool and its sustainable use, promoting a creative, eco-conscious approach to preserving
traditional crafts and local biodiversity.

The soundscape composition activities integrate local ecological data, focusing on the dynamic acoustic
characteristics of transhumance routes. Soundscape recordings are structured to reflect seasonal changes,
highlighting the distinct sounds of biodiversity and human interaction with the environment. By coordinating
these soundwalks and composing experimental soundscapes, the EcoMuseum offers audiences the opportunity
to experience the interconnectedness of species, habitats and cultural practices. This approach encourages a
new level of ecological awareness and sustainable practices among both residents and visitors.

Integrating diverse fields like acoustic ecology, cultural studies, and participatory science, the EcoMuseum's
approach to the Echoversity project is inherently interdisciplinary. The aim is to transform soundscapes into
communication tools, bringing attention to environmental changes and the value of traditional pastoral
practices. Through sound-based activities and exhibitions, the project emphasises the interdependence of
cultural heritage and environmental conservation, allowing diverse stakeholders—including scientists, local
artisans and policymakers—to collaborate on preserving Zagori's ecological and cultural wealth.

8. Soundscape Composition and Experimental Video Artwork

Liapi is a soundscape composition made by the author, featuring field recordings from five key locations in East
Zagori’s Liapi region. Showcasing the area’s rich biodiversity through recordings made in spring and summer,
Liapi is part of the EcoMuseum Zagori’s broader initiative to raise ecological awareness and document natural
soundscapes in collaboration with the local community. The acoustic signature of Zagori’s pastoral routes is
captured in Liapi through soundwalks and selected recordings. The composition was featured in an experimental
video artwork by filmmaker and multimedia artist Arianna Spyrou, exhibited across three Echoversity art
exhibitions in loannina, Zagori and Konitsa. This artwork blends the Liapi soundscape with visuals that draw on
the unique natural and cultural heritage of Zagori, immersing audiences in the region’s soundscape. Additionally,
a four-minute documentary titled Video Portraits presents rural women engaged in traditional felting, whose
craft reflects their connection to biodiversity and the surrounding environment. Thematically, Liapi explores the
dynamic interactions between natural and anthropogenic soundscapes, engaging with principles of Acoustic
Ecology and Soundscape analysis. In three unfolding movements, it captures the flow of groundwater, the
nightingales' forest communication, a sudden chase as shepherd’s dogs ward off a wolf and the resonance from
the bells worn by goats returning from grazing. Through these transitions, Liapi highlights the region’s
biodiversity, aiming to offer audiences a sensory bridge to the natural world.

9. Discussion

In the context of Echoloci and Acoustic Ecology, narrative issues refer to the ways stories and experiences
surrounding environmental and ecological concerns are communicated and understood by both local
communities and broader audiences. The climate crisis has generated multiple narratives, often framed in
scientific, political and emotional terms. However, these narratives can sometimes overlook or diminish the
cultural and lived experiences of those directly connected to the land and ecosystems. Echoloci addresses this
gap by using sound art as a tool to reframe these stories, grounding them in the acoustic space—the physical
environment from which sound emanates, encompassing both human and non-human sounds. In this project,
soundscapes become a medium for telling the stories of biodiversity, human interaction with the environment
and the ongoing impact of climate change on ecosystems. By capturing and preserving these sounds, EchoLoci
creates an immersive, experiential narrative that moves beyond traditional textual or visual storytelling, giving
voice to the non-human elements of the landscape.

For example, the inclusion of seasonal sound recordings in pastoral regions allows listeners to hear the changes
in biodiversity and animal migrations. These audio recordings serve as a narrative device, illustrating the
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interconnectedness of species, habitats and human agricultural practices. By using sound to convey these stories,
Echoloci provides a narrative layer that connects environmental data with cultural memory, enabling local
communities and wider audiences to experience the ecological changes in real-time, which is particularly
important in raising awareness and fostering emotional connections to conservation efforts.

The concept of using natural soundscapes as an element for creating a future database is rooted in the
interdisciplinary research fields of Bioacoustics and Ecoacoustics. Ecoacoustics, a branch of Acoustic Ecology,
studies the relationship between natural sounds and the environment, offering insights into biodiversity and
ecosystem health (Farina & Pieretti, 2014, pp. 321-328). Natural soundscapes—a collection of sounds from both
biotic sources (living organisms) and abiotic sources (non-living elements like wind or water)—serve as acoustic
signatures of ecosystems. These signatures provide critical information about species diversity, habitat health
and the impact of human activities such as agriculture or urbanisation on the environment (Turlington et al.,
2024, Article 112388; Pijanowski et al., 2011, pp. 203-216).

Echoloci’s soundscapes form the foundation for a comprehensive, participatory database that captures these
unique acoustic environments. With the help of participatory workshops, sessions where local communities
engage in environmental sound recording and analysis, citizen scientists and stakeholders actively contribute
recordings from different geographic areas, such as livestock routes or conservation zones. These data,
represented as a soundmap—a geographic visualisation of sound recordings— illustrate spatial and temporal
patterns in biodiversity across the landscape. This dynamic soundmap is further enhanced by layering other
environmental information, like vegetation cover, animal sightings, or climate data, forming a multimodal
database. This database not only archives biodiversity but also serves as a research tool for monitoring ecosystem
health over time, allowing researchers to observe ecological patterns and assess biodiversity resilience and
adaptability under environmental stressors (Farina & Pieretti, 2014, pp. 321-328).

In the future, these soundscapes could be integrated into a Virtual and Augmented Reality framework, enabling
researchers, policymakers and the general public to experience ecosystems in immersive environments. By
hearing the actual sounds of species, weather patterns and human activity, users can gain deeper insights into
the complex interactions within ecosystems. This participatory database would become essential for tracking
shifts in biodiversity conservation, which is the protection and management of biological diversity, including the
variety of species and ecosystems within a particular region. Such conservation efforts address concerns like
species migration due to climate change, loss of natural habitats, or the success of conservation measures (Sueur
& Farina, 2015, pp. 493-502).

The natural soundscapes collected by EcholLoci not only document current biodiversity, but also form a long-term
ecological record, essential for future studies in both Acoustic Ecology and conservation science. This approach
corresponds to emerging trends in Ecoacoustics research, where sound data are increasingly being used to
measure ecological change, detect endangered species, and assess the impact of climate change on ecosystems
(Gilmurray, 2018 pp. 40-52). By establishing soundscapes as a core part of conservation databases, Echoloci
paves the way for more comprehensive environmental research and public engagement, positioning sound as
both an archival and educational tool in ecological preservation efforts.

10. Conclusion

EcoMuseum Zagori, through the Echoloci project, has demonstrated the utilisation of Acoustic Ecology as a
multidisciplinary approach to conservation. Echoloci’s methodology intertwines environmental science and
cultural heritage by documenting natural soundscapes, transhumant pastoral practices and the region’s
biodiversity. This approach has not only raised environmental awareness but has also reinforced the connection
between the local community and their heritage, embodying a participatory framework that empowers the
residents of Zagori to actively contribute to the preservation of their environment.

As part of a broader vision, the continued use of Echoloci proposes natural soundscapes as foundational
elements for a large-scale, immersive database of regional biodiversity and cultural landscapes. This initiative,
envisioned to be delivered in a Virtual and Augmented Reality framework, will enable future users—researchers,
policymakers and the public—to experience the ecosystem in a profound and interactive manner. This immersive
experience will underscore the dynamic interplay between sound and environment, encouraging a richer
understanding of Zagori’s ecosystems while amplifying the EcoMuseum’s capacity to promote sustainable
practices through innovative artistic expression.
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Echoloci’s approach aligns with the EcoMuseum’s mission to ensure that both the cultural and ecological
heritage of Zagori is preserved and celebrated. By emphasising seasonal sound recordings, traditional pastoral
routes, and community-driven conservation, the project contributes to a deeper understanding of biodiversity
and ecosystem health. As these soundscapes accumulate into a comprehensive ecological record, Echoloci sets
a promising foundation for interdisciplinary conservation, where natural sounds become essential data points in
tracking ecological changes over time.
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Abstract

This paper aims, through the composition of a musical work for violin and live electronics, to depict the changes
in the global average surface temperature over recent decades using sonification techniques combined with
synthetic methods. The composition seeks to highlight critical ecological issues, specifically the issue of climate
change, which poses a significant global challenge. To enhance the work, unique temperature data mapping
techniques will be used, as well as synthetic processes that enable real-time sound processing of the violin,
utilizing multiple effects created in Max/MSP. The contribution of human performance, which adds emotional
value to the execution, can help in understanding the data and, consequently, emphasize the environmental issue
of climate change. The overall project could be considered part of the framework of ecological sound art, a rapidly
evolving field over the past twenty years. It emerges from the collaboration of scientists and artists who combine
knowledge of acoustic ecology with creative practices to highlight the sonic expression of environmental data.
Through this interdisciplinary approach, there is an effort to raise public awareness about the impacts of the
climate crisis, offering an innovative auditory experience that merges scientific information with artistic
expression, thus enhancing the interaction between art and science.

Keywords

Climate change, ecological art, interactive art, sound sonification, global temperature variation

1. Introduction

The environmental crisis, driven by human activity and resource overconsumption, threatens the planet's
balance and the well-being of its species. The need for sustainable relationships with the environment is urgent,
as communication of scientific findings to the public remains inadequate. Sound art can serve as a powerful tool
for raising awareness of climate change, combining science and art. Data sonification, which translates data into
sound responses, highlights artistic value and allows for a deeper understanding of environmental issues. The
“VLN_temp project” explores the music composition influenced by temperature data, combining live violin
performance with sonification. The research examines the sonic characteristics of musical representations of
temperature data and how art can contribute to climate change awareness, focusing on practical and theoretical
approaches that merge science and art.

2. Eco-Art and Interactive Music
2.1. Eco-Art: Bridging Sound and Environmental Consciousness

Ecological art focuses on expressing environmental issues, either through the form or content of the works. Many
artists, in collaboration with scientists, create pieces aimed at raising public awareness of the environmental
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crisis. Art is considered to contribute to the understanding of science and the promotion of creative thinking.
Particularly in music, ecological art incorporates natural sounds and soundscapes to highlight the need to protect
the environment and preserve the species inhabiting the planet. Techniques such as Soundwalking, Field
Recording, and Sonification are used to compose musical works that connect the audience with the environment
through listening. This relatively new genre of music composition is called environmental and ecological music.
A reference of ecological music composition is Douglas Quin's FATHOM (2010), which consists of recordings of
Arctic and Antarctic ice, aiming to reveal the underwater sonic dimension of these areas. Another reference is
Amhrdn na mBeach (2014) by the duo Softday, a sound piece exploring bee disturbance, featuring eight-channel
recordings from inside a beehive, as well as a sound composition synchronized with the sounds produced by the
bees. Atmospherics/Weather Works (2003) by Andrea Polli and Glenn Van Knowe provides sonic representations
of the destructive storms “President’s Day Snowstorm, 1979” and “Hurricane Bob, 1991” in New York. In the
process of sound representation, the storm intensity data was mapped to five pitch heights, and these variables
were used as filters for listening within a specific range.

2.2. Interactive Music and Ecology: Connecting Humans and Ecosystems through Sound and Technology

Interactive music is a form of musical creation influenced by human actions, combined with the electronic
processing of these actions through an interactive system, resulting in a unique sonic output each time. In
interactive music works, the performer can be either a musician or vocalist or the audience itself, actively
participating through physical interaction with the system. In recent years, the element of interaction in
ecological and environmental music composition has been extensively utilized to enhance ecological awareness,
connecting people to their ecosystems. In the works mentioned below, the use of ecoacoustic data and
interactive elements in music highlights the ability of music to convey ecological messages. Iceprints (2010) by
Matthew Burtner is an interactive piece for piano and electronics based on ecoacoustic data from hydrophones
beneath Arctic ice, as well as a graph depicting 40 years of ice extent changes. The recordings are played back
through a surround system, giving the audience the feeling of being beneath the ice. The pianist plays in the
lower octaves, symbolizing the melting ice. Burtner provides instructions for using the data, allowing the
performer to use the piano as a measuring tool, transforming information into sound. The opera Auksalaq (2012),
by Matthew Burtner and Scott Deal, is also a composition of interactive ecological music. It includes elements of
ecoacoustic composition and translates data from the natural environment into sound, while allowing audience
interaction through the NOMADS app. Participants symbolize melting ice droplets, with their sound increasing
as more individuals join, accompanied by visual representation during the performance. The final reference will
be the work Heatwood (2014), an interactive sound installation by Andrian Newton, designed specifically for the
South Dorset Ridgeway Forest in England. This work addresses the wood disease affecting the local trees by
recording their internal vibrations through sensors. The resulting sounds create audible experiences that change
based on the movements of tree visitors, with sensors detecting these interactions. The project VLN_temp is a
hybrid composition model that incorporates violin performance and electronic sound processing from an
interactive system, inspired by average temperature change data from recent decades compared to ground
temperatures from 1901 to 2000.

2.3. Auditory Display and Sonification of Temperature in VLN_temp project

Auditory Display and Sonification are two important processes concerning the implementation of the VLN_temp
project. The first term, Auditory Display, refers to the use of sound as a medium for representing data or
transmitting information. This term encompasses all the parameters of a human-machine interaction system,
such as the installation of speakers, the manner in which the interaction will take place, and all the technical
processes required for the collection, calculation, and processing of data to be rendered in the form of sound.
The second term, Sonification, is integrated within the first term and specifically refers to the technical process
by which sound is produced in response to data.

The first stage of the process was to collect temperature data, which was retrieved from the National Oceanic
and Atmospheric Administration (NOAA), a scientific agency within the U.S. Department of Commerce. NOAA is
responsible for the conditions of the oceans, atmosphere, and the broader environment. Specifically, the data
includes global average land temperatures from January 1980 to April 2024, measured on a monthly time scale.
These values are calculated in relation to the average temperature of the 1901-2000 period and presented in the
following graph:
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Figure 8. Temperature changes relative to 1901-2000

The following stage involved representing the temperature data as sound. This began with the recording of short
violin samples using various techniques on the instrument. The improvisation emerged either by reading and
interpreting the chart as a graphic score from left to right or by interpreting it based on the overall impression of
the visual representation. Subsequently, each temperature value in °C from the chart was mapped to notes
according to the MIDI protocol. The mapping process was based on the violin’s range:

Note G3 G#3 A3 A#3 B3 ca CHa D4 D#4 E4 FA F#4
Midi-ET | 55 56 57 58 59 60 61 62 63 64 65 66
°C -05 | -04 | -03 | -0.2 | -0.1 0 +0.1 | +0.2 | +0.3 | +0.4 | +0.5 | +0.6

Note G4 G#4 A4 A#H4 B4 C5 CH#5 D5 D#5 ES F5 F#5
Midi-ET | 67 68 69 70 71 72 73 74 75 76 77 78
°C +0.7 | +0.8 | +0.9 | +1.0 | +1.1 | +1.2 | +1.3 | +1.4 | +1.5 | +1.6 | +1.7 | +1.8

Note G5 G#5 A5 A#5 B5 C6 CHé D6 D#6 E6 F6 F#6
Midi-ET | 79 80 81 82 83 84 85 86 87 88 89 90
°C +1.9 | +2.0 | +2.1 | +2.2 | +2.3 | +2.4 | +2.5 | +2.6 | +2.7 | +2.8 | +2.9 | +3.0

Table 3. Mapping

The purpose of this mapping was to establish an interactive setup between the performer and a system created
in Max/MSP. This system identifies specific pitches played on the violin in real time and, depending on the
performer’s input, can adjust the resulting sound accordingly.

3. The project VLN_temp

The central form of the project consists of two parts. In both parts, data is used as the primary inspiration,
either through recordings or through mapping, as well as material that arises from the interaction of the live
performance of the violin with the accompanying sound composition.

3.1. Representing Thermal aberrations

Thermal Aberrations is the first part of the project "VLN_temp". The sound produced by the performance of the
violin, along with the live processing using effects created in the Max/MSP program, gains increasing complexity
in relation to the time periods when the most significant temperature changes occur on the Earth's surface.

The utilization of time points was achieved by mapping the months to seconds from January 1998 to April 2024.
During this period, the months with the most significant fluctuations correspond to seconds in the project where
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effects are activated and deactivated, gradually increasing the complexity of the sound over time through the
clocker object in Max/MSP.

Figure 2. Clocker

The effects that shape the sound of the first part are:

e  Pitch Detection: certain pitches are recognized from the violin. Depending on the pitch, a recording from
the short samples captured in the initial design stage is reproduced through EQ filters. The selected
pitches correspond to the most significant fluctuations.

e Recording FX: a random section of the recording selected from the Pitch Detection is played back with
a random duration and multiple delay filters.

e Violin recording: a live recording of the violin performance is created, which is stored and triggered by
an LFO filter that randomly alters the playback speed of the live recording.

Figure 3. Violin FX

The last phase involved experimenting with the violin through the use of specific effects aimed at creating a
musical flow. Musical motifs reproduced by the violin during the final form of the piece correspond to frequent
movements observed in the data series. The final form of the piece is shaped by the activation and deactivation
of the designed effects, where the significant fluctuations in temperature over time are audibly represented.

3.2. Representing Heatwave habits

The second part of the project is called Heatwave Habits. It features the playback of a tape and the live
performance of the violin, enhanced by effects generated in Max/MSP.
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Figure 4. Heatwave habits patch

The same material from the short recordings was used to create the tape. In this case, the samples were modified
using the digital audio workstation software, Reaper. The blending of the processed samples was accomplished
using the violin, which also employed effects like pitch shifting and multiple delays. Toward the end of the piece,
improvisation occurs over loops. The violinist has the ability to manipulate the sound via a MIDI controller with
pads. The performer can start and stop the playback of the tape, adjust the pitch shifting of the violin, and create
repetitions, all while following the score of the piece and a timer. In terms of interpretation, Heatwave Habits
follows a linear progression. Its structure emerged experimentally and aesthetically. During the processing stage,
there was a deliberate effort to approach sounds like fire on wood, the sound of helicopter blades, the sensation
of high temperatures, and the feeling of fire. The colors and phrases created by the violin between the segments
of the tape respond to the data of climate change. Throughout this section, the live performance of the violin
primarily takes the leading role, while the tape serves as a musical backdrop, except for certain moments where
the roles switch for a few seconds. From a different perspective, an effort is made to maintain a beginning,
middle, and end, with climaxes in between.

VLN temp project score:
https://drive.google.com/drive/folders/1U0TPon9X10WmeZtGbn7iyYU3q6tIKSAD?usp=drive_link

4, Discussion

The creation of the project aims to awaken the audience to profound social issues, such as climate change, by
using scientific data. Creating music with artistic and emotional value through the use of data poses a challenge,
as temperature data are derived from natural phenomena. Nevertheless, they represent a numerical series that
lacks the emotional element. The human contribution through the performance of the violin seeks to give artistic
substance to the data through musical expression, thereby aiding in the understanding of this data.
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Abstract

This research concerns the presentation and comparison of two short design assessments in the architectural
studio concerning sound and Acoustic Ecology that took place in two different academic years and two different
students’ groups, March 2021 and March 2023, involving a non-specialist audience in sound issues, such as 6th
semester students of architecture. The evaluation of the projects highlighted the need to simplify standardized
theory in order to communicate key concepts of soundscape theory and acoustics. However, the intense interest
of the participants, mainly due to the use of equipment and software for processing and reproducing
soundscapes, was very interesting. The use of Soundscape maps and graphic scores as an alternative way of
architectural representation was decisive, so as to expand the constraints of traditional architectural
visualization.

Keywords

Architecture educational practices, soundscape educational practices, architectural education, non-specialist
audience in sound issues, sound and design tools, graphic scores

1. Introduction

This paper concerns an approach to educational practices concerning Architecture and Soundscape study and
design. The two approaches, studied within the two studio iterations, are not directly relatable to each other but
offer an interesting glimpse into the variety of approaches to the two subject matters. Each student's unique
background was vital due to the use of sound and image manipulation tools, defining the outcome of each
project. Each proposal had to be prepared within two hours, presented to the class and then discussed amongst
every participant.

2. First academic module

The first academic assessment (part of the course of Architectural Design and New Technologies I, 6th semester)
was named “Co - mposing (post)|COVID urban sound ECO - logies”, occurred in the School of Architecture of
Democritus University of Thrace in March 2021 via webcam. At first, a lecture was given with a purpose to
highlight contemporary realities and questions about the technology and experience of the urban soundscape,
focusing on the necessity of elimination between the dichotomy of digital and physical, especially during the
coronavirus disease (COVID-19) pandemic. The theoretical background of the presentation and the methods
used (regarding the presentation of the data and the assessment) were based on the concepts of Acoustic
Ecology, psychogeography, sound and digital art. The personal sound maps presented in the course focused
attention on urban spaces, deemed necessary to transform their typologies due to the COVID-19 pandemic,
disconnecting from their materiality, using all kinds of digital data to recruit the necessary new characteristics.

The assessment had a focus on the COVID-19 pandemic that made the experience of non-urban space impossible,
the students were asked to draw a map (digital collage), using their memory or technology of a familiar and short
audio route or a soundwalk (Sun, 2024, p. 157) with some stops of particular interest. Students had to note in
detail the sounds that were heard in these stops either verbally or by using images, sketches, links from websites
such as Youtube, Soundcloud, Mixcloud, Free sound, etc. so they would include some sound samples in their
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sound map. They had to keep in mind constantly that the soundscape is not defined as an object but rather as a
process. And that the concept of soundscape was originally coined to study the relationship between humans
and their sonic environment (Grinfeder et al., 2022, p.1).

The purpose of the exercise was to enrich the existing soundscape with sounds (e.g. from animals of your choice)
but also sound phenomena (e.g. echoes) that the listener would be able to experience using headphones, by
downloading the (theoretical) application to her mobile phone. Deliverable of the assessment was a digital image
of a sound map, having links of the proposed digital soundscapes and written statements of the purpose of their
existence (e.g. this soundscape exists so as to cover the sound of the street or to create the feeling of the seaside
breeze, etc).

Students had two hours to complete the assessment, in their own environment due to COVID - 19 regulations,
they presented their projects to other students, via the internet, making comments and communicating their
ideas and insights. The goal of the assessment was based on group style teaching creating a positive learning
environment, setting clear goals, using and connecting learning to real-life experiences (Ragheb, 2016, p. 1017).

2.1. Examples of student works

Regarding Figure 1, the student group created a Sound Map inspired by the daily routine in the city of Athens,
from home to the supermarket and back. The Map ‘starts’ with the characteristic sound of the coffee machine
and the coffee being served. Then you can ‘hear’ residents leaving the house and the door closing while at the
same time you can hear the humming of the cars, the buses, the traffic on the streets and people talking. Towards
the end, in the supermarket, the sounds of the products being checked out and the return back home having the
front door closed. Students’ purpose was to create a complex collage of sounds, which creates a path for
everyone within their own imagination.

Concerning Figure 2, students created an audio trail with familiar destinations of the city of Xanthi, associating
specific locations with various sounds. The first stop was the Department of Architectural Engineering of
Democritus University in Xanthi, having a sound background consisting of a combination of sounds by objects of
daily use, like tools used by students in their school e.g. pencils, heifers, scissors, papers, laptops, etc. The second
stop was the train station of Xanthi, which urged the students to the nostalgia of the past, choosing to include in
their soundmap a melody of the piece "Kemal" by Manos Hatzidakis, which was heard from a lantern. The bridge
of the Limnion theme park in Xanthi was the third stop, combined with the sound of the waves of the river,
sometimes the river that passes through the bridge is wild and noisy but sometimes is calm and quiet. Arriving
at the fourth stop, located in the old town of Xanthi, a melody of the oriental musical instrument Yayli Tanbur
was heard. The melody transported the listener to another era while at the same time intensifying the feelings
of excitement about the coexistence of different cultures observed in the area. Finally, at the last stop, which is
the Path of Life, the sounds of wild animals are heard focusing on the peaceful natural environment of the path.

Figure 1. Students group 4 soundmap of personal Athens
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Figure 2. Students group 15 soundmap of Xanthi

Figure 3. Students group 16 soundmap of Xanthi Figure 4. Students group 19 soundmap of Mytilene

278



7' Conference on Acoustic Ecology “Soundscapes, Biophony and Climate Change Crisis”
Athens, Ancient Epidaurus, 7-10 November 2024

In Figure 3, the minimalist soundmap was located in the city of Xanthi, having a familiar character, especially for
students. The first point of the route was located at the Department of Architectural Engineering, near Kimmeria,
from where, as recorded in student’s audio clip, the listener experienced a calm soundscape. Later, she was
driven by the town bus, to the second point of the route, the Holy Church of Agios Constantine and Helen, located
on Vasilissa Sofia, inside the city of Xanthi. The soundscape there was that of a Christian Orthodox church with
sounds of Byzantine psalms. As the listener proceeded to the next point of the route, she listened to various
sounds, mainly a combination of passing cars humming and birds singing. Thus, when she reached the bridge of
the river Kosynthos (Samakov), she listened to the sound of the water that was usually intense. Moving forward,
the listener arrived at the ducks, where she met street musicians and listened to the sounds of the small animals
of the park. Finally, the route ended at the Path of Life where the sounds that prevailed were natural.

Figure 4 is the sound map of Mytilene that concerned the most central and characteristic area of the city where
the images and the sounds were constantly changing. Characteristic was the sound of the ship that arrived every
morning at the port. As you cross the waterfront the splash of the waves and the sound of seagulls transported
you directly to an island disposal. During the summer months, the traditional and folk music of the taverns raised
the spirits and pleasantly attracted the customers. Finally, one of the most important landmarks of the city was
the church of Agios Therapondas, with its emblematic architecture and its piercing sound of the bell.

Figure 5 is a soundmap of Berlin in 1989, when The Wall fell. This students’ group placed their map in Berlin in
1989, when The Wall had fallen and each area was demarcated and defined. There were no red lines to cross.
The intermediate space had joined and became one with the rest of the city. The listener's view was not
obstructed and the field of vision was extended and more intimate. On the map, the listener followed the X
where something foreign used to stand, and everything seemed more familiar. He listened to the radio, the
sounds of people running and smiling. The listener did not understand words but hums, a mob that doesn't
remember yesterday because of today.

The student group chose bright colors for the figures of people enjoying the new reality, and did not limit the
specific composition only to Berlin but they tried to capture every day as a utopian level where every citizen
acted in perfect harmony with her surroundings. The intermediate space became the most important thing and
finally the two camps found their common spatial expansion.

Figure 5. Students group 26 soundmap of Berlin 1989

3. Second academic module

The second academic assessment (part of the course of Architectural Design and New Technologies Il, 6th
semester) was named “Architecture and sound, design your own graphic score”, occurred in the School of
Architecture of Democritus University of Thrace in March 2023. At first a lecture was given about the notion of
soundscape, keynote sounds, sound signals and soundmarks. A special mention was given to acoustics and sound
phenomena, ecology and soundscape ecology and to sound perception. Finally, a series of graphic scores were
presented as an alternative way of music representation and notation as well as various audio editing software
and sound libraries and databases.
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The assessment was based on Murray Schafer’s HearSing: 75 exercises in listening and creating music, exercise
no 22 (Schafer, 2011). Firstly, a description of a walk was given to the students. Afterwards they had to draw a
route similar to a graphic score so as to include all the sounds, happenings, etc. The description of the walk that
was given to the class was the following:

The musical note walk

| start at home (first point).
I'm going on a straight road.
After a while | turned right.
Later | turned left.

Now the road becomes very bumpy and | have to go back and forth around the stones, a friend of mine is waiting
for me.

We climbed the hill together.

The hill is steep and we are soon out of breath.

We sat on top of the hill to talk for a while.

We argue, fight and my friend leaves me.

| go down the slope alone.

At the foot of the hill | come across a river.

| cross an arched bridge.

It's starting to rain. The rain is getting stronger. It sparkles and thunders.
| go running home. Soon the rain stops.

It is already night and millions of stars are shining in the sky.

| am very tired and | am going to sleep.

In a second phase, the students re-read the graphic score and composed a sound sample using real sounds so as
to represent each of the events. Deliverable of the assessment was an image and a sound file.

3.1. Examples of student works

Graphic scores can be very artistic and imaginative. They allow you to explore different ideas about art, objects,
emotions and environments. Composing with graphics ultimately reflects a desire to see the score not as an
embodiment of “the work” but rather as a working document which only comes to live in the social workings of
music making (Rebelo, 2015, p 227).

Students did very well concerning the graphic score, they used mainly shapes and visual symbols instead of notes
and the more conventional 5-line stave (except figure 11), allowing them to express sound ideas that could not
be described by traditional notation. They used, most of the time, a horizontal (from the left to the right)
articulation of the sound events (figure 6,9, 10, 12, 13), but sometimes chose a vertical one (figure 7, 8, 11). They
also used color and different fabrics.

Concerning the sound file, the students used mainly sound effects from sound libraries, but in two cases they
used musical instruments and more conventional rhythms and melodies. It is rather questionable whether these
deliverables are works of art, but they surely raised a lot of interesting issues about the representation of sound,
music and space.
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Figure 6. Students group 4 graphic score Figure 7. Students group 9 graphic score

Figure 8. Students group 11 graphic score Figure 9. Students group 15 graphic score
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Figure 10. Students group 17 graphic score Figure 11. Students group 18 graphic score

Figure 12. Students group 20 graphic score Figure 13. Students group 25 graphic score

4, Discussion

Comparing and contrasting the two short design assessments in the studio, a lot of interesting issues are raised
about what constitutes a soundscape, and more precisely, given the fact that the students are future architects,
about sound and place.

The first academic module highlighted the creation of a soundmap of the city, and eventually was more realistic
and site specific, concerning the soundscapes of a place regarding the identity and cultural meaning. The most
interesting fact was that the students used sections to represent their ideas and not plans, as we are used to in
previous assessments.

The second academic module about the creation of a graphic score and a sound sample, was more subtractive
and artistic. lan addition, the audio files and recordings were more easily manipulated by the users. It was
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compelling to find out that the use of image representation firstly, and the use of sound afterwards, really worked
out for students of architecture.

Students expressed themselves easily and creatively when there was a fixed audio scenario, such as Schafer's
description of a walk, in contrast to the module with the sound map, which was more open and vaguer.

Finally, both of the short design assessments tried to represent sound and space as a whole, highlighting the
importance of acoustic ecology concerning studies of architecture.
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Abstract

This paper presents the main methodological strategies and the results of the project "Soundscapes of Taygetos”,
that is taking place from 2022 to villages of northwest Taygetos from Taygetos Mountain Academy and
Educational Directorate of Peloponnese. Aims of the program are to support mountain research and studies,
teacher training, and educational programs for students that come from Greek or other European Schools.

Methodology of the program has been separated to two parts: At the first one, training and education material
was developed with research activities at the mountain, and also action research applied to all teaching and
training actions. At the second one these materials have been tested in real activities with visiting groups at the
mountain.

Beyond these results, however, the research demonstrated the way in which the effects of climate collapse on the
mountain reverberate in its soundscapes. Water and its presence in the mountain sounds to be the main echo-
generating and sound-making source. And what the evolution of soundscapes indicates is that Taygetos suffers
from the effects of the climate collapse, that is “sounds”, so that we can shape the "soundscape collapse".

The main theoretical tools on which the formulation of the material was based, i.e., “sound literacy” and
“ecological literacy”, were complemented by an appropriate 'politics of literacies', which oriented the program
towards a contribution to the understanding and prevention of climate.

Keywords

Taygetos, Climate Collapse, Sound Literacy, Ecological Literacy, Soundscape

1. Introduction: From an Educational Program to a better life with sustainability?

For a better understanding of the factors that generated the program “Soundscape of Taygetos”, that we are
presenting in this work, we will have a reference to the relationship of people and the mountain last decades.
After that we will figure out how literacy, as a timeless pedagogical condition helped us to connect sound with
mountain’s experience in an educational program.

1.1. People and the mountain

Many years ago, and mostly after the 1980’s people used to say that Taygetos’ villages «are dying». People
started leaving their villages to go to the cities, following the general trend of urbanization in Greece (Karakousis,
2008). Nowadays, people more and more say that the «mountain is dying» (Martinos, 2024), when they talk
about its inhabited slopes and mountain’s abandonment from people. Landslides from heavy rains that sweep
away even houses, reduction of spring water available for houses and fields, are the resent effects of climate
crisis. At the same time, the recently appeared «canker stain disease», caused by «Ceratocystis platani», which
is a threat to the longest living tree-species of the Greek flora, the plane-tree, (MRDF, 2013) cooperates to a
great landscape change, and as we will hear, this affects also the soundscape of the mountain. A mountain that
changed twice its condition last years after two fire disasters, in 1998 and 2007. Taygetos, although is always
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under the possibility of a new fire disaster, according to all evidence, in a country that lost about 10% of its forests
during the last twenty-five years (GFW, 2024).

While the mountain is deconstructed below the deconstructed villages, a new trend appears. This trend has to
do with people that “return” to the villages, in many ways. Some of them visit the mountain with their families
very often and some others turn to permanent residents of the mountain for their own reasons. Younger people
are looking for a living with homesteading, natural or natural farming and been active with all the value of life in
the air (Martinos, 2023). Older people, sometimes retired, are looking for the peace and wellness of leaving away
from industrialized life in the heart of nature.

Main characteristic of the connection of people and the mountain is that it happens with all their senses,
including hearing and listening. There are too many characteristic things to hear in Taygetos, such as flowing
waters and the sounding creatures of the mountain and all these spread in a “carpet” of silence and human-noise
-free environment. So, very soon, the acoustic factor was very important for people that visited Taygetos, as we,
of course, know that typically happens when people go to the mountain woods (Sarris, 2024a).

1.2. Education, the mountain and the role of literacy

As soon as Sound Studies and Acoustic Ecology ware rising up in Greek educational system (Sarris, 2020a; 2024b),
with sound networks, educational materials and proper trained teachers, all over Greece, but also in Messinia,
more and more school visits at Taygetos focused on mountain’s soundscape. The local network “Educational
Forest of Taygetos” (DPE of Messinia, 2014) has been scheduled sound-focused workshops for students in the
mountain Taygetos since 2014. A cooperation of projects including the National Educational Scientific Network
“Sound: Environment, Human, Culture” (DPE of Messinia, 2017) and “Taygetos Mountain Academy” (TMA, 2022)
gave in 2022 a new program for teacher training and student education called “Soundscapes of Taygetos”, as we
can see at the poster of image 1.

Image 1
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“Soundscapes of Taygetos” came up after the rising up “sound literacy” (Georgaki, 2015; Sarris, 2020a) and used
its practices in order to empower teachers and students’ awareness to sound and noise. Sound Literacy could be
a difficult to define field, but it’s not if we consider “literacy” as a tool for making policy, so that sound literacy
expresses our priorities for sound in education. It all starts when “Literacy” as a theoretical field appeared in the
1990s’ as a new methodology named “new literacy studies” (NLG, 1996). This new field helped teachers to
understand new multimedia texts and technologies and by this to schedule more efficient and focused lessons
in the classroom. Since then, literacy is understood as something “more” than writing and reding the language.
Nowadays literacy is about “writing and reading” codes and meanings in complex, literated cultural and
semantical environments and that’s why we put “writing and reading” into quotation marks.

If students, and citizens in general, acquire sound literacy skills, acquire access to a more holistic and efficient
way to understand the world they live in, the environment, themselves and the relationships between these two
last parts.

But maybe we have to ask: who develops sound literacy? And then the answer maybe is another answer: Who
develops any kind of literacy? Now we have to answer with an affirmation and denote that always someone
develops, plans, schedules every mentioned literacy. In other words, what’s important is to realize that literacy
is something to be planned, and that makes it a policy tool. Every literacy is a potential strategy tool for the
trainer and a facility for the trainee for “surviving and managing” in the related literated environment. With
literacy, literated environments can be separated each other, intrenched, but also meet each other. In our case,
as soon as we decide to connect sound literacy with environmental knowledge, climate crisis and the
environmental future of our lives, we are in the root of an ecological literacy policy also.

Developing sound literacy in the mountains, according to the values of “paideia” and education seems to be a
one-way root to get to ecological literacy. Even if someone wants to develop sound literacy for aesthetic
purposes or just to increase the environmental knowledge, the facts, the rapid changes that happen in the
mountain during last years because of the climate collapse, will drive him to conclude the necessity of ecological
literacy.

This, for education maybe is another chance to help students acquire a special type of ecological literacy, related
to “climate change literacy” (Johansen, 2017; Peterman, et al., 2017a, 2017b; Azeiteiro, et al., 2018). Of course,
as things are not getting well, maybe “climate crisis literacy”, (Baral et. al. 2024), “climate collapse” (Orr, 2009)
literacy, or as Secretary of United Nations Antdnio Guterres (2024) recently suggested “climate chaos” literacy
maybe are terms that approach the reality more reliable.

2. Soundscapes of Taygetos: Theoretical and Methodological Base

“Soundscapes of Taygetos” has been designed for students into activities (a) “before”, (b) “during” and (c)
“after” the visit at the mountain:

a) Before visiting the mountain program tutors help teachers to introduce students to soundscape studies for
students. Students learn key concepts, methods, tools and theories such as “soundscape” (Etmektsoglou, 2014),
“sound metering” and “spectrogram” (Sarris, 2018), “sensewalking” and “soundwalking” (Sarris, 2024a), “colors
of noises”, “acoustic footprint” (Sarris, 2018) etc. If it is necessary teachers get self-training or participate in
training courses included to the program. According to school priorities teachers use holistic methods of sound
education and “echopedagogics” (Sarris, 2017, 2020b, 2024b) and potentially they include the visit to the
mountain to an official sound-related project supervised by the Ministry of Education (School Activities Program)
(Sarris, 2024b). The studying group learns how to use school tablets and (if they are suitable) mobile phones, all
with the proper applications (selections from sound meters, audio analyzers, tone generators, soundscape
players, spl video cameras, screen capturing applications, and sometimes sound recorders) (Sarris, 2023).
Altogether, students participate in an online chatting and file-sharing room to the social media platform that the
school suggests. In the classroom the group shares some key information about the mountain, its environment
and culture and the general didactic purposes of the visit to the mountain.

b) During visiting the mountain, the group follows a prescheduled route adapted to the age, the walking
abilities and the main theme of the visit or the related project that students work on at school. The root includes
paths near or in nature, deep in the forest, path in the villages and walking on the car roads of the mountain
between fields, houses or local old and historic buildings of the mountain. The process of researching to the field
of mountain Taygetos includes stops in interesting points that students hear and capture on the screen of the

286



7' Conference on Acoustic Ecology “Soundscapes, Biophony and Climate Change Crisis”
Athens, Ancient Epidaurus, 7-10 November 2024

spectrograph seconds of the soundscape. Then they upload their screen shots at the chat and sometimes a photo
of the captured landscape or some text with notes about the place. There are many variations to this activity
based on the visualized result in the screen. Students have in mind to make clear at the capture the elements of
the soundscape that they want to analyze later in the classroom.

Figure 1
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c) After visiting the mountain, a brief presentation of the findings helps to sum up and make conclusions.
Experience shows that student love to make soundscapes capturing even at home, at their play, any time of the
day and focus on the visual elements that appear on the screen. We must consider this as the beginning of a
sound literacy. Finally, we must consider that every school group that visits Taygetos during the program
“Soundscapes of Taygetos” includes this experience to its different and unique project. Some thematic that we

n o«

met are related to subjects such as “Homesteading and Sustainable Living”, “Living in the Mountain”, “The cycle

”n o u nou

of the water”, “Geo-Mythology”, “Healthy living and Nutrition” and other.

3. Findings and discussion about climate effects at “Soundscapes of Taygetos” Program

Although “Soundscapes of Taygetos” initially had a timeline for only a few months a great response from schools
all over Europe made the organizers turn it to a longer project, with visits at the mountain all the months of the
year. We have findings from 2022 to today, with observations from all the seasons. Comparing the captions and
the data from these years we can hear very clearly the consequences of climate change. It seems that
environmental change in Taygetos can be understood also with its sound footprint.

Changes in the water presence, in the shape of the land, at the flora and consequential changes at the
soundscape. As far as these indicate the climate collapse, we named this soundscape change to a “soundscape
collapse”.

Landscape and Soundscape changes at Northwest Taygetos during 2022-2024
# Environmental change Changes affecting soundscape Soundscape change

1. Less rain causes less flora Soil surface without foliage More echo and open space

2. Less flora gives less fauna No insects and animals Flat and silent soundscape

3. Less rain causes flowing Reduction of amount, surface Lower water sounds and
water reduction and speed of sounding water decrease of colored noises

4, Less flowing water reduces Quick and more silent flow of Less “notes” at the water
riparian vegetation the torrents gurgle

5. Dead trees from diseases | Logs on the ground, open area More echo and open space
or/and dry soil sounding in the air, changes

at the water flowing paths

6. Dead threes don’t host | Absence of Flying creatures and Silence without birds
birds birds that live on trees singing.

7. Less water flowing in Lowering of the riverbed or Flowing water sounds with
general - sometime stops in disappearing of torrents and lower volume, higher
the summer rivers pitches, or stops sounding

Table 1

So, soundscape collapse is most of all a collapse of water resources on a constant basis, without counting rains
and storms. It’s a collapse of the relationship between water of the earth and soil. As table 1 indicates, less water
changes the flora and fauna, and the spaces around that sound travels, change also. The sounding results start
from the sounding water, the sounding foliage, the creatures (fauna) and finish at the shape of the earth, the
open spaces with unusual less flora, and the new forest geometries that boost echo, a sense of “dryness” and
loneliness at the soundscape’s feeling, sometimes a silence exists, that doesn’t sound normal for a forest and
gets to the limit of scaring silent soundscape.

“Soundscapes of Taygetos” recorded this soundscape collapse into two scales: The one records the difference
between winter and summer. The old stability to the soundscape all the year has gone as far as in many cases
water stops flowing in the summers and parts of the mountain gets dry and dehydrated. The second one records
this change year by year. Winter sounds different from the summer, but also, winter of today sounds different
than four years ago, and the summer of today also has been changed dramatically, since the disappearing of the
water and the stopped springs is something new for nowadays.

Students that visit the mountain usually don’t have the opportunity to go to the field twice, for example in the
summer and in the winter. They come to the field once and there they learn about the environmental changes
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that the climate collapse brought. What they get is the method and the curiosity to observe and find out how
climate collapse affects their places, the lands they live in or visit.

4. Conclusions: Climate Crisis Literacy and Sound Education

Kalamata, the municipality that includes six communities-villages of northwest Taygetos (Alagonia, Artemisia,
Karveli, Lada, Nedousa, Piges) is one of the recently flooded areas of the country (Kalamata Journal, 2024a). Also
is one of the one hundred selected after competition cities in Europe (Kalamata Journal, 2024b) with the mission
to develop Climate neutrality (EC, 2022; NZC, 2024). So, there are much to live and to do about climate collapse
in Taygetos, which is our subject. That means that there are many things to live and do about the soundscape
collapse, which is the heard side of the same problem. Focusing on a better, sustainable and climate neutral
future for our children the course has very clear steps. Starts from the problem in the climate and ends at the
proper education for climate crisis (or collapse, or chaos).

Soundscape studies in Education seems to be the tool and method in the beginning of the course and the proper
literacy policies seems to be the tool at the end of it. But the main aim is always one: To respond to this alert
about the worst future that is coming.

“Soundscape of Taygetos” indicated the connection of Sound Literacy with an Ecological Literacy focused on the
Climate Crisis Literacy issues. Sound is an instant experience of the environment and increases our awareness to
environmental and climate crisis issues. Sound in education is something that students love and new
technologies bring this beloved thing more attractive to the learning experience. That means that we have a lot
to do on sound in education, on sound studies in education, on soundscape studies in education.

Pedagogically and didactically, there are too many extensions to what this program can offer to the school
education. It can be connected to all the teaching subjects and can help to any content literacy. That is another
option of this that we don’t discuss here. Actually, it has to do with the so called efficient experiential learning.
So, people that consider to include methods and findings from “Soundscapes of Taygetos” to their educational
plans should have in mind these two parallel positive characteristics of it: It is a program that refers straight to
the sustainability problem of all of us, at the same time that it can help and enforce the teachers’ effort from all
sides.
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Abstract

The paper discusses Audibility, a cross-disciplinary project that explored the intersection of sound art and Deaf
and Hard-of-Hearing experiences within the framework of B-AIR: Art Infinity Radio (2021-2023). Challenging the
“naturalized exclusion” of d/Deaf individuals from sonic culture, Audibility sought to expand participatory sound
practices and propose auditory and sonic engagement beyond cochlear-centric paradigms. Drawing from
workshops in a School for the Deaf and Hard-of-Hearing and the Greek National Opera in Athens, the project
developed inclusive methodologies for sound education and creation—emphasizing visual, tactile, and
imaginative engagements with sound. Central to the initiative was the notion of the soundscape as a commons,
shifting focus from individual adaptation to collective accessibility. The paper refers to participatory artistic
education curricula, including technological applications on sensory translation (spectrograms, waveforms,
graphical scoring), choreographic experiments, vibrotactile tools, and broadcasting. Through these practices,
Audibility foregrounds aural diversity as both a sensory and cultural phenomenon and calls for deeper integration
of Deaf and Disability Studies within sound art and acoustic ecology. The outcomes contribute to a broader
reconceptualization of listening and sonic engagement as pluralistic and contextually situated modalities of
perception.

Keywords

Sound art, Deaf experience, artistic research, workshops, project overview

1. Introduction

Audibility>> was a project concerned with aspects of aural perception and sonic creativity among the Deaf and
hard-of-hearing. The project was part of “B-AlR: Art Infinity Radio - sound art and music for babies, toddlers and
vulnerable groups” Creative Europe program®®, that lasted between the years 2021-2023, and explored the
intersection of sound art, radio art and music, with the intention to widen the basis of participation in sonic
production and attendance, by addressing particular audience groups (such as babies and toddlers, retirement
homes residents, war survivors, or neuro-atypical audiences). And at the same time to systematically integrate
scientific research into artistic creation processes, using publications and documentation as a tool to further
distribute knowledge and expertise®.

In this paper, we will provide a detailed overview of the project, exploring key aspects of participatory artistic
creation, the experiences of d/Deaf individuals, and the potential for integrating d/Deaf and Hard-of-Hearing
communities into sound art and acoustic ecology’s field. We will also reference previous studies on the subject.

55 More on https://b-air.infinity.radio/en/research/audibility-deafsoundart/ accessed on 4/11/2024.

56 B-AIR’s official site, https://b-air.infinity.radio/en/ accessed on 30/10/2024.

57 For more information on the project all interventions and results are published under a common textbook available at
https://b-air.infinity.radio/en/e-book/ accessen on 17/11/2024.
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However, as this is an emerging field, few projects have addressed these specific communities due to the
historically “naturalized exclusion” of d/Deaf and Hard-of-Hearing individuals from sound and sound art.
Additionally, we will present a comprehensive account of the program’s workshops, mentioning their technical
components and methodologies. Drawing from the team’s research and practices, we will reflect on the project
through a lens that bridges theory and practice. These reflections are not intended to establish definitive
guidelines for merging sound art and acoustic ecology with d/Deaf experiences. Instead, they aim to contribute
to a more inclusive expansion of the field while inviting us to engage in dialogues across disciplines, including
Disability and Deaf Studies, Sound Art, Sound Studies, and artistic education.

In the framework of the project, both authors worked closely in TWIXTlab>8, a non-profit organizatin devoted in
the conjunction of contemporary art, anthropology and everyday life. We initially approached Schools for the
Deaf and Hard-of-Hearing in Athens, as well as artists working on relative themes, like their own experience with
sound as Deaf individuals, or working with diverse media that highlight alternative modalities of sonic perception,
like vision and tactility. By doing so, we aimed at creating learning experiences for all parties involved in the
process: students, teachers, artists, and ourselves as participant observers. We are particularly grateful for the
enormous help of anthropologist Panayotis Panopoulos (Aegean University), who invited us in the endeavour in
the first place, and who had already been working on the themes of Deaf art and cultural expression, particularly
focusing on critical and ontological perspectives of Deaf voice®; as well as visual artist and curator Ourania
Anastasiadou (Accessibility dept. of the ASFA), a key figure in the Deaf community and art in Greece.

2. How does the world sound if we cannot hear it?

One might find that these approaches have little to do with the scopes of acoustic ecology; they might think that
the Deaf are not able to appreciate the richness of the soundscape, to enjoy music in its fullness, to distinguish
the sonic timbres that surround us. We understand these arguments as an aftereffect, or an outcome, of what
we call “naturalized exclusion”, in this case, the tendency to reduce sonic perception into the function of the
cochlear, to measurable medical data, and perhaps to the capacity / effectiveness -at the end of the day, the
price- of hearing aids or cochlear implants. And subsequently, to consider the approach of Acoustic Ecology with
Deaf studies as futile.

This, however, is only one way for understanding Deaf experience. It heavily relies on the so-called “medical
model” for disability, which considers deafness as an “impairment” to be “cured” or “corrected”. We do not
overlook this approach both as a field for individual dwelling strategies/tactics, as much as a fertile ground for
ground-breaking technological innovation. There exists a wide range of interpretive frameworks and models for
understanding disability, and thus the deaf experience. These include the medical model, the social model, the
humanistic perspective, the religious and/or charity approach, and others. Each of these distinct approaches
plays a vital role in shaping our understanding of disability and informs the development of policies related to it
(Friedner & Kusters 2020: 31-47).

On the other hand, we wish to reverse the argument. Through the strategic conceptualization of “the soundscape
as commons”, we wish to shift the attention from individual responsibility to societal action. The “social model”
for disability informs the idea, that it is not the individual that needs to adapt to the majority’s expectations, but
society needs to change, in order to accommodate and enrich itself with diverse experiences.

By pointing out that the initiation to the world of acoustic ecology requires the tuning of the ear®® through
education and training, we call attention to the sharpening of the educator’s sensibilities to the diverse ways of
the Deaf with sound. This might require putting more emphasis to multi-sensory sonic perception, to sound
visualization technologies, to the importance of light and visibility, proximity and tactility, to the relativization of

58 More information on TWIXTlab’s official site, https://twixtlab.com/2022/09/25/tangibleradioresidency/ accessed on
12/09/2024.

%9 Panopoulos, P. 2021. «Deaf Voices / Deaf Art. Vocality Through and Beyond Sound and Sign», Journal of Interdisciplinary
Voice Studies, 6(1): 9-26

60 Schafer, R. Murray. 1977. The Soundscape — Our Sonic Environment and the Tuning of the World. Vermont: Destiny Books,
and Southworth, Michael. 1967. The Sonic Environment of Cities, Environment and Behavior. Massachusetts Institute of
Technology: Massachusetts.
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amplitude and sound volume, and to the understanding of hearing as a social experience. As Deaf artist Christine
Sun Kim®! puts it, to “perceive sound by looking to (hearing) others”.

3. Sounds unheard

Audibility explored the intersection of sound art and the deaf experience. As part of B-Air: Art Infinity Radio, it
was coordinated by RTV Slovenija. Partners include institutions from Serbia, France, Slovenia, Croatia, Bosnia and
Herzegovina, Greece, and Finland. Through creative encounters between sound artists, students, and teachers
in Special Schools for the Deaf and Hard-of-Hearing, Audibility promoted art-sound education in various
contexts®?. We organised and facilitated workshops to foster collaborative creation and explore alternative ways
of experiencing sound beyond hearing. The project also aimed to develop an inclusive curriculum and
methodology for sound and music education that can benefit Deaf and Hard-of-Hearing students and broader
audiences.

We developed a pilot curriculum for Deaf and hard-of-hearing adolescents, which held hands-on
experimentation at its epicentre, inviting artists to work with the students and teachers, and thematize sonic
perception in various modalities, and participation in the sonic praxis. Through presentations and hands-on
workshops, Audibility introduced participants to sound as an artistic medium, creating space for Deaf and Hard-
of-Hearing students to perceive and engage with sound in diverse ways. Artists, students, and teachers worked
together to create original art pieces, as well as to explore listening devices, using sound as a general category
of perception not limited to the cochlear.

A central goal of the project was to broaden our understanding of sonic perception beyond hearing. This effort
involved designing a curriculum specifically tailored to enhance aural education for Deaf and Hard-of-Hearing
students. The curriculum aimed to serve as a model adaptable to a wider range of educational contexts, bringing
alternative ways of experiencing sound that could include the Deaf and Hard-of-Hearing.

In the first workshop series, Deaf artist Tatiana Remoundou collaborated with children to create compositions
based on frequencies personalized to each child’s audiogram, exploring the diversity of individual hearing
experiences. The second workshop, led by Lambros Pigounis, involved an exploration of resonance in visual and
haptic terms, where pupils observed patterns formed on vibrating surfaces using materials like salt and sugar
(the well-known Chladni Plate), alongside a DIY sound and laser projection system. In the third workshop series
with Kalliopi Takaki, Petros Flambouris, and Giorgos Mizithras, a vibrating radio prototype was developed,
enabling students from the Special School for the Deaf and Hard-of-Hearing to create their own radio show,
featuring their own distinct Deaf voices and sounds they specifically picked for a common audio composition.

Further expanding on these explorations, a year-long seminar was held at the National Opera in Stavros Niarchos
Foundation, that brought together practitioners to discuss Deaf art and the embodied experience of Sound Art.
Led by Dana Papachristou, Yorgos Samantas, and Orestis Karamanlis, the seminar introduced visual coordination
and vibrotactile composition techniques through piano, percussion, graphical scoring, and software, leading in
an improvisational piece involving Deaf participants and the Transcultural Orchestra under the conduction of
Harris Lambrakis.

Earlier that year, two additional artists, Canadians Leslie Putnam®® and David Bobier®*, conducted a residency in
Athens, where they offered a masterclass and a collaborative workshop. Their work in Audibility brought
together practitioners and fostered a collective spirit of creativity and shared knowledge. Their input was
valuable as they have been working with the Deaf and Hard-of-Hearing for a long time and in different contexts,
such as exhibition Other Abilities®® curated by Eva Fotiadi and Adi Hollander.

61 Sun Kim, Chr. 2015. «The Enchanting Music of Sign Language» (TEDx Talk). Available online
https://www.ted.com/talks/christine_sun_kim_the_enchanting_music_of_sign_language/transcript?language=en
(accessed on 17/10/2021).

62 More information, curatorial texts and audiovisual documentation can be found on the project’s website: https://b-
air.infinity.radio/en/research/audibility-deafsoundart/; https://b-air.infinity.radio/en/sound-art-plus/tangible-radio-class-
on-air/; and https://b-air.infinity.radio/en/learning/audibility-inclusivityandsoundart/deaf-sound-art-hearing-as-a-bodily-
experience/ (accessed 08/06/2024).

83 http://www.leslieputnam.com/ (last accessed on 5/8/2024).

64 https://bodiesintranslation.ca/david-bobier/ (last accessed on 1/10/2024).

65 More on Other Abilities artists and artworks on https://otherabilities.org/ (last accessed on 28/05/2024).
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Audibility aimed to deepen understanding and appreciation of the relation between Deaf and Hard-of-Hearing
individuals and sound. The project’s educational framework provided various new tools and approaches for
sound engagement, aiming —among others- at the adoption of its results in Special School curricula and
promoting co-learning among Deaf, Hard-of-Hearing, and hearing communities. Building on the methodologies
outlined earlier, we explored ways to extend sound beyond cochlear perception by integrating sound
visualization, image sonification, experimental sound practices, DIY tools, radio production, and innovative
design approaches. We chose to work within the school environment due to the collaborative efforts between
our team and the teachers, the young age of the participants, and the secure, supportive setting the school
provides. Sign language interpretation was always present, as it is the primary language used and taught in
Special Schools for the Deaf and Hard-of-Hearing.

4. Reflections

Reflecting on Audibility project, our experience with the initial workshop brought surprising insights into the
concept of aural diversity within the Deaf community and beyond. Tatiana Remoundou, the Deaf artist leading
the session of the first workshop, had planned to use personalized audiograms for each student, hoping to create
sound compositions tailored to their unique hearing ranges. Although this plan evolved as we faced practical and
ethical challenges, the alternative approach —a common sound and movement playful workshop- allowed us to
creatively experiment with sound in ways that still honoured each participant’s auditory experience. As we
adapted, we became aware of the diverse ways in which each individual hears. This given diversity shifted our
perspective, revealing that “deafness” is far from a singular, silent experience.

Through this process, we encountered students across a spectrum of hearing experiences: those profoundly
Deaf, those with varied frequency ranges, those using cochlear implants or hearing aids, and others identifying
as hard-of-hearing. Moreover, pertaining to the Deaf community, with capital D we also encounter C.0.D.A.
individuals, meaning the Children of Deaf Adults, using sign language as their mother tongue. From this, we
learned to perceive deafness as a cultural identity relevant to the deaf culture®, rather than an impairment.
Through the project, each participant’s interaction with sound offered a unique insight into the aural diversity®’
that exists within the Deaf community. What emerged was an understanding that “deafness” is not a mere
descriptor for absence of sound but rather an identity that encompasses a wide range of listening and perception
modes®®,

This realization enriched our approach to listening within the project and beyond. It underscored that, for some,
Deafness represents a cultural and sensory identity®® with its own perceptions of sound, rhythm, and vibration.
Embracing this diversity, we found ourselves working more inclusively, acknowledging the range of hearing
experiences into our program. The workshops ultimately served not only as an introduction to sound art but also
as a manifestation of the many ways in which sound can be experienced and perceived across the Deaf and Hard-
of-Hearing communities.

Moreover, Tangible Radio”® emerged as a central piece of the Audibility project. This was a device conceived by
Yorgos Samantas and designed by Petros Flambouris, built to transmit a radio show collaboratively crafted by
the students, with the facilitation of Kalliopi Takaki and Giorgos Mizithras. This radio device was more than just
a medium for sound transmission; it became a platform for Deaf and Hard-of-Hearing students to share, amplify
and reproduce their auditory perception in the form of vibration, enabling dialogues around sound, voice, and
storytelling.

One striking aspect of the project was the choice of sounds the students chose to broadcast. Many of these
sounds—like the sound of the moon, or of city lights, can only be imagined. These sounds, imagined and vocalized
by the students as part of an auditory landscape “in a planet where only the Deaf could listen” (as was the
workshop’s cue towards the students), felt like a kind of coded language, a “soundscape” exclusive to the Deaf,

6 Harvey, E.R. 2008. «Deafness. A Disability or a Difference». Health Law & Policy, 2(1): 42-57. Available online:
https://digitalcommons.wcl.american.edu/hlp/vol2/iss1/6/ (accessed on 12/04/2023).

57 Drever, J. L. & Hugill, A. (eds). 2023. Aural Diversity. London, New York: Routledge.

68 Drever, J.L. 2019. « “Primacy of the Ear” — But Whose Ear? The Case for Aural diversity in Sonic Arts Practice and Discourse».
Organised Sound. 24(1): 85-95.

% Friedner, M. & Kusters, A. 2020. «Deaf Anthropology», Annual Review of Anthropology. 49: 31-47.

70 papachristou, D. 2024. Tangible Radio: Deaf studies and sound studies coalitions. Organised Sound 29(1):1-11.
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describing a world the pupils alone could access. Their selections revealed that their approach to sound was
rooted not in the hearing majority’s auditory realm but in the premises of imagination and creation.

A second powerful theme was the inclusion of their Deaf voices’® in our collaborative radio broadcasts. Beyond
the use of locally established sign languages, the Deaf voice represents a unique acoustic and linguistic space. It
refers to the vocal expression of individuals who do not rely on hearing to regulate their speech’?. Deaf voices
are distinct, unique to each person, and can be refined through speech therapy. Symbolically, the voice carries
significant weight as a metaphor for social visibility and advocacy’3. Politically, it plays a crucial role in promoting
the inclusion and representation of d/Deaf and Hard-of-Hearing individuals in public life’*. As a shared acoustic
element, the Deaf voice bridges the Deaf community and the broader society, enriching the diversity of oral/aural
communication.

In mainstream media, the Deaf voice is almost entirely absent—rarely represented and even less often
recognized on its own terms. Sign language is only visible in news broadcast on television, leading to the false
assumption that d/Deaf people do not speak, don’t have a voice. This is of course very far from the truth. The
outdated and offensive word kofdlalos, [deaf mute], highlights how the Deaf community is seen and
characterized by the listening majority, in the sense of a “listening gaze” or “ableist stare””.

By broadcasting the students’ stories and voices on a radio conventionally tied to the hearing world, we
attempted to create some space for a widely marginalized form of expression to be heard, touched and felt. The
broadcasts, which travelled to venues like the Venice Architecture Biennale and Cerisy-La-Salle in France, went
beyond mere documentation of the project; they invited audiences to experience the Deaf voice on its own
terms, expanding definitions of both radio and voice to encompass this underrepresented perspective.

Through Tangible Radio, the students’ Deaf voices found a way-out, expressing not only their identities but also
their interpretations of a world filled with unheard “sounds.” It became clear that the project was not simply
about teaching Deaf students to interact with sound but about redefining the boundaries of sound art to honour
their voices and narratives, challenging listeners to reconsider what sound, voice, and even silence can mean.

5. Conclusion

Audibility challenged us as well to rethink the concept of listening, revealing it as a diverse and deeply
personalized experience. There are so many ways to listen—by mimicking the listening patterns of others,
through social listening, or by tuning in haptically and/or visually to vibrations and rhythms. For some, listening
is visual, interpreting sounds through sight or even as feelings. In Greek, “listening” has layers of meaning: it can
imply obedience, attentiveness, or even the delicate balance of flavours in a dish. These nuances speak to how
listening can serve as both an act of receptivity and interpretation.

At an acoustic ecology conference, where discussions often focus on what is the “valuable” soundscape—the
sacred, the natural, the pure—, and how we can capture it in high definition, we wish to introduce a new
dimension: listening through the experience of hearing diversities. Deaf and Hard-of-Hearing perspectives can
broaden our understanding of what a soundscape can be, of what sound in general is, reminding us that sound
doesn’t always align with audibility through the cochlear, through the ear. Listening with hearing diversities
doesn’t lessen the sensory richness of a soundscape; it redefines it.

By including these perspectives, we’re not only attempting to widen the scope of acoustic ecology but also
challenging conventional ideals around sound and sonic awareness. Just as listening has countless forms, so does
our understanding of the soundscape in which we are immersed, one that acknowledges and values the diversity

71 panopoulos, P. 2021. «Deaf Voices / Deaf Art. Vocality Through and Beyond Sound and Sign», Journal of Interdisciplinary
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72 Wirz, Sh. 1991. «The Voice of the Deaf», in Margaret Fawcus (ed.). Voice Disorders and their Management. Boston:
Springer. pp. 283-303.

73 Johnson, J. & Kennedy, K. 2020. «Introduction. Disability, In/Visibility, and Risk». Rhetoric Society Quarterly. 50(3): 161-165.
Available online https://www.tandfonline.com/doi/full/10.1080/02773945.2020.1752126 (accessed on 20/03/2023).

74 Lawy, J. R. 2017. «Theorizing Voice. Performativity, Politics and Listening». Anthropological Theory. 17(2): 192-215.
Available online: https://journals.sagepub.com/doi/full/10.1177/1463499617713138 (accessed on10/02/2023).
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of hearing experiences within it. Through Audibility, we have been working in exactly this: to establish a more
inclusive sound culture—one that invites Deaf and Hard-of-Hearing voices to shape how we perceive,
understand, and appreciate our acoustic environment.
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Abstract

The soundscape has the capacity to connect living and non-living entities through sound, adding a dimension to
Acoustic Ecology that is connected to the collective consciousness by means of sonic materiality. This research
presents educational activities of environmental sound art and sound studies related to the formation of this sonic
collectivity. How it is crucial for developing sustainability and for promoting acoustic justice - which is associated
with the political connotation of listening. Acoustic Oiko-topia is a workshop for primary school children that took
place at the Museum of the Environment, Greece. The aim of the project was the presentation of nature as a
common space of dwelling through sound. It focused on the following categories: a) The importance of vocal
communication -through experiential exercises. b) The role of the acoustic communication of biofauna- trough
specific examples c) How humans interfere with biophony resulting in its extinction and in changing the acoustic
character of the seasons d) How field recording practices enable students to understand in situ the role of human
interference and to cultivate acoustic co-presence.

Acoustic Oiko-topia educational programme is a sonic exploration of connections and interferences that fosters
community engagement and cultivates a collective acoustic consciousness. The proposed methodology results in
an understanding of how human noise affects seasonal and climatic conditions and how humans can take action
to promote sustainability through active listening.

Keywords

Acoustic justice, environmental sound art, biophony, sustainability education

1. Introduction

The contemporary theories of sound studies are founded upon the non-anthropocentric conceptualization and
production of sound space (Labelle,2012, Thompson,2017, Vrakatseli, 2019). If we focus, for example, on the
soundscape of a forest, we notice that it forms a network of sounds, including the rustling of leaves and the
voices of birds and other animals. The goal of this research is the understanding of sustainability in sound art
education through listening engagement. This research promotes acoustic justice through active listening,
ecological consciousness and sonic engagement. The term acoustic justice, as coined by sound theorist and artist
Brandon Labelle (2020), draws attention to the political connotation of listening. In the contemporary era,
listening has become an active component of the citizens' participation and engagement in the political process.
Labelle situates the concept of acoustic justice within a "critical ecological framework", wherein the ability to
both hear and to be heard is identified as a defining characteristic of the contemporary active citizen. Emphasis
is placed on who and what is going to be heard. This process results in the formation of a shared acoustic
collectivity. Although the aforementioned analysis of acoustic justice places greater emphasis on social equality,
it also highlights engagement through listening beyond human societies. Listening to the ecosystems can assist
in sustainable development practices, thereby fostering a sense of belonging. Furthermore, the contemporary
movement of ecological sound art emphasises on an "ecological mode of listening," which underscores the
concept of coexistence within a dynamic ecosystem (Gilmurray, 2020). Although there are projects that engage
the community (such as Biosphere Soundscapes) this approach is mainly achieved through the use of "artistic
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metaphors" (Gilmurray, 2017). Acoustic Oiko-topia presents a framework for educational workshops to foster
community engagement through the development and enhancement of ecological sound art methodologies.

2. Animal behaviour and climatic conditions

Weather affects the way all life makes sounds. Weather is the way the world is audibly blown by the winds
and brushed by its waters.

We hear, feel and think to understand the sonic information necessary for survival for life

Charlie Morrow, sound artist,2021

The behaviour of animals and birds has been used as an indicator of climatic conditions, seasonal phases and as
a means of predicting the weather. For example, the pulses of the snowy tree cricket (Oecantus fultoni) can be
used to determine temperature in Fahrenheit (by adding forty to the fifteen second pulse) (Krause, 2002). In
ancient times, Theophrastus in his book Weather Signs observed that “If sparrows in winter begin to be
clamorous at evening, it is a sign of a coming change or of a fall of rain” or “It is a sign of storm when the crow or
raven or jackdaw makes its call late” (1926, par. 28 and 39). Following the above, biophony in ancient times was
an indicator of climatic condition. Another example of animal behaviour, addressed by Plutarch (n.d. par.2) in his
work Natural Questions is associated with the appearance of the cuttlefish on the surface of the water acting as
an indicator of a storm. Furthermore, bees have the ability to predict the occurrence of frost or rainfall by not
flying great distances, as documented by Claudius Aelianus (1958, par.1.11).

A similar phenomenon has also been observed nowadays, by agricultural communities in Western Greece-in the
canal of Lefkada island, in the context of writers' sensory/sound studies research (unpublished). Three farmers
involved in the research project have noted a change in weather signs. A Vlach woman born in 1938 and raised
in a pre-industrial society in the Acarnanian mountains noticed that “the nature has changed... (weather signs)
are confused because climate has change". By mimicking the birdsong, this woman was able to speak with the
birds. The natural dynamics of ecosystems and the survival and reproduction of animals are affected by both
human activities and climate change, according to the theory of Bioacoustics. For example, the calling activity of
birds and insects has undergone a transformation as a consequence of the elevated temperatures that
characterize climate change (Scarpelli, et. al., 2023). Acoustic Oiko-topia will facilitate an understanding of the
role of human noise in seasonal and climatic conditions and of the sonic ways in which humans can enhance
environmental sustainability.

3. Research design of Acoustic Oiko-topia workshop

The Acoustic Oiko-topia workshop, held at the Museum of the Environment at Lake Stymfalia in Greece in 2024
on the occasion of the International Museum Day, presented an innovative approach to sound art education.
The programme has been developed for use with primary school children. The term Oiko-topia is a paraphrase
in Greek of the word “soundscape”. The Greek word "Oikos", that means home, denotes a place where one
cultivates a sense of belonging. In this context, the soundscape is presented as an environment of connection
and habitation. The objective of this workshop is to demonstrate to students how human-generated noise
interferes with the dynamic network of environmental sounds, including animals’ voices, resulting in changes in
both the character of seasons and the natural dynamics. The concept is derived from the author's sound artwork,
The Sounds of the Wetland, which was presented as radio art on NTS Radio in London in 2021, following a call
for field recordings. In this artwork the soundscape of the lagoon of Avlaimonas between Lefkada island and
Acarnanian coast in Greece was presented in relation to the human and tourism noises, biophony and the change
of the seasons.

Participants in this workshop were introduced to the concept of biophony, which is defined as the vital
communication system used by animals in their society. They were encouraged to adopt a listening-active
citizenship stance (the concept of the listening citizen was derived from an article by Brandon Labelle (2024). The
educational processes are linked to pedagogical strategies of transformative sustainability education. In this case
the focus is not on environmental protection per se, but on the deep relationship between humans and the
environment This is achieved through an action-oriented pedagogy that cultivates emotional changes, critical
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participation and collaboration and independent judgment (Corres, et. al, 2020). In this workshop the ability to
act is developed through the understanding of the structure and production of the soundscape.

4. Acoustic justice and natural dynamics (implementation)
4.1. Significance of vocal communication

The educational task of the first section of the programme helps participants understand the significance of vocal
communication. The initial stage of the programme was to provide an introduction to the key concepts of sound,
Acoustic Ecology and Bioacoustics. In accordance with the acoustic justice paradigm, the objective of the second
part of this section is to make participants aware of the implications of being unheard. It is crucial to consider
the potential for sounds to mask or interfere with the human voice, which could result in the alteration of any
message that is being conveyed. The participants were invited to introduce themselves, while the remainder of
the group engaged in a variety of loud bodily movements, including laughter and conversation. Additionally, the
artwork The Sounds of Wetland was played through loudspeakers. The participants expressed a range of
emotions, including grimaces of wonder and despair, which can be interpreted as an act of symbolising social
exclusion. This section was included for the purpose of introducing the concept of noise interfering with acoustic
messages, including the phenomenon of masking one's own voice.

Given that all participants resided in villages in close proximity to the Museum area, they were more frequently
exposed to the natural environment than students residing in urban areas. All of the participants have experience
of animal care, whether as a pet or as part of their parents' farming activities. The aim was to familiarize children
with biophony as heard in their daily environment. The students were asked to indicate whether they had
observed the aforementioned animals producing any sound, to describe the meaning of the sound and to imitate
it. Most of them were able to distinguish the vocalisations of animals in response to hunger, including meowing,
barking and neighing. Some participants identified the sounds made by animals when approached by a stranger,
while others discussed the evening song of birds. It was noted that some animals make sounds from their bodies
to express positive emotions, such as joy and happiness. Imitation of biophony proved an effective method of
creating a pleasant atmosphere in the Museum.

Subsequently, the participants were invited to imitate the vocalisations of their own pets or animals, as if the
animals were calling them by their name. The children were encouraged to use their acoustic imagination in
order to express the animals’ calls. This activity helped the students to understand that every animal has a
distinctive voice and that this is used to share messages in a different way to human verbal communication.

4.2. Why biophony?

The next section aims to show how the acoustic communication of biofauna unfolds. Specific video examples”®
were presented that show the purpose of biophony. Sound is a product of the social behaviour of animals (Plait
& Krause, 1999; Hart, 1996). Animals produce sounds to navigate and orient themselves in space, to move and
to communicate specific sound signals related to: mate attraction, territorial arrangements, danger, predator-
prey interaction, family communication, group coordination (Sueur, et al. 2021). Through the video examples
children also learnt Bernie Krause’s ‘Acoustic Niche Hypothesis’ (1987): for an animal to be heard its’ sound has
a specific frequency or temporal niche. They also listened to the Bernie Krause installation, The Great Animal
Orchestra (2021). By understanding the function of nature, what biophony means, the students became familiar
with the soundscapes of the natural ecosystem. This was the key principle to introduce them to sustainability
through sound and listening.

4.3. Anthrophony vs Biophony

This section is concerned with the phenomenon of the masking of biophony by human generated noise, which
can result in the silencing of entire ecosystems. It focuses on the scientific field of Bioacoustics and draws upon
the research of Bernie Krausse.”” In particular, one of his lectures was presented, showing how a logging factory

76 Cornell Lab of Ornithology The Language of Birds https://www.youtube.com/watch?v=1X5WMu_oJnQ
Bernie Krause Do Animals Grieve for the Dead? https://www.youtube.com/watch?v=b5uzpLXrQx0
77 Bernie Krause The Voice of the natural world. Tedextalk https://www.youtube.com/watch?v=uTbA-mx0858
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has caused a forest to lost its voice and become silent. Children listened to the sound artwork Dark Sound (2016)
by Mikel R. Nieto that documents the effects of oil industry on the soundscape of the Amazon rain forest in
Ecuador.

In addition, the role of biophony as a climate indicator was considered. The children discussed their experiences
of the sound of cicadas, which is the soundmark of the Greek summer. It is recognised that the presence of
cicadas is an indicator of a heat. Listening to the sound of cicadas is accompanied by a perception of the
environmental temperature (Feld, 2024). In particular, students were asked if they have associated animal and
bird sounds with different seasons. The answers related to the sounds of cicadas, nightingales, sheep and cats in
breeding season. The children were asked to draw each of the seasons according to the biophony that could be
heard. They then drew how they imagined the human noise would mask the aforementioned sounds as well as
to express their feelings regarding this potential effect.

It was thus understood that each season has its own distinctive acoustic character. Sound serves as an indicator
of climate. If human-generated noise masks biophony, then the seasons and climatic conditions will undergo a
change in their sonic identity and will no longer have their own distinctive acoustic signature. Nowadays the heat
of summer is characterized by the immersion into the cicadas' soundscape, in the future the loss of the sonic
identity of the seasons as a result of human noise will lead to an immersion into a silent natural world. In addition
to understanding the role of human noise, students demonstrated an awareness of the concept of environmental
sound as a network of interacting and influencing sounds. This approach enabled the students to develop critical
thinking skills and foster empathy. By engaging with sound and listening, students can actively contribute to the
development and implementation of sustainability policies.

4.4. Embodying the biophony through field recording

The field recording of the Museum environment was undertaken in order to introduce children to the practices
of environmental sound art. To begin with, a walk around the museum was conducted, some students were
tasked with recording with the portable recorder, while others concentrated on listening and writing down the
sound sources for a better understanding of the environment. The quietest places and the noisiest near the road
were recorded. Field recording acts a representation of the natural world. It enhances awareness of both natural
sounds and listening (Talianni, 2020). In the view of sound anthropologist Steven Feld (2013), field recording
represents a means of achieving aural co-presence with the natural world; engaging in a process of deep
listening. It is a methodology that investigates the relationship between humans and animals. It fosters attentive
listening and socio-political engagement. Consequently, the field recording method allows us to gain insight into
the relationship between anthrophony and biophony. It is a way to embody the social acoustic communication
of animals. As a result, through field recording students can understand sound sociality through sound
materiality.

5. Acoustic justice and sustainability (conclusion)

The use of sound as “a change agent” (Barclay,2013) and/or “as a mode of social communication, sharing
environmental awareness” as noted by sound artist John Grzinich, (Jach, 2015, para 6.) is already a practice of
ecological sound art. Acoustic Oiko-topia advocates for acoustic justice and focuses on the right of
everyone/everything to be heard as well as making the role of acoustic communication in the environment and
human impact on it audible to the younger generation. The methodology presented emphasises the political
aspects of listening in a way that fosters connections between humans and nature and cultivates acoustic
collectivity and community engagement through listening. Human activity has an impact on the production of
environmental sound so that sonic identity of nature becomes muted. The concept of sustainability through
sound can be seen as a link to the anthropologist Tim Ingold’s notion of "a world in formation" (2006). The natural
soundscape is not regarded as a subject to objectify and to be treated in a predetermined manner by students.
The dynamics of ecosystems are highlighted through an ongoing sensory awareness by listening to co-existence.
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H napovoa epyacia dtepeuvd Ti¢ SNULOUPYIKEC SUVATOTNTEG UETACKNIUATIOUOU TWV NYOYPAPHOswY mediou o€
OLKOAOYIKA PaSLOPWVIKA VTOKIUXVTED KAl Of EKTIALOEUTIKEC nNxYo-lotopiec. Aélomotwvtac tov oplouod tou Bill
Nichols (1991) yiax ta nNYNTIKA VTOKIUAVTEP WG AQNYNOELC BAOIOUEVEG OE ETTOMLEG NYOYPAPHOELS Yl
EMLOTNUOVIKOUG, TIEPLBAAAOVTIKOUG Kal EKTALOEUTIKOUG OKOTTOUG, N UEAETN eotialel otn ouvdetn Sadikaoia
Kataypapng, emueAeLac kat emavavonuatodotnonc twv neptBailoviikwy nyotormiwy.

H eBvoypapiki) TPoogyyLon atnv nxoypapnan nediou avadelkvUEL TN ONUAOLA TNG TEKUNPLWANG YEW-PWVIKWYV,
BLo-wVIKWY KaL avIpWITOYEVWY NYWV W¢ QVOTOOTIOOTWY OTOLYEIWV TOU NYOTOTTIOU KAl TNG TTOALTIOULKAC
TAUTOTNTG €VOG TOmou. H uedobdoloyia mepidauBavel tnv kataypopn kot taétvounon vPnAng mototntog
NXNTIKWY SE60UEVWY QTTO NMEIPWTIKEC KO VIOLWTIKEC TIEPLOXEC TNC EAAddag, T omoio EVOWUATWVOVTOL OE
apnynuatikd mAaiota, Snuoupywvtag UBPLOIKEC LOPPEC NXNTIKNG aQyNong KaL éva Veéo ei6o¢ Tekunplwaong: to
eGvoypaQLKO 0LKOAOYIKO VTOKLUQVTEP.

MNapaAinda, eéetaletal n exkmalbevtiky SUVAULKY TwV «NYo-lOTOPLWV» (sound-stories kal sound-icons) w¢
epyaAeiwv pouaiko-maldaywytkng kat mepltBaiAovtikng aywyng. Méoa amo ooKroELG akpOaonG Kal NXNTLKAG
uiunong, ta natbdia aAANAemISpoUV UE TOUG PUOLKOUG NXOUG, AVANMTUOTOVTAG PUBULKEG LKAVOTNTEG, SNULOUPYIKN
Qavtaoio kot olkoAoyikn cuveidnan.

H epyaoia ouvelopépel otoug Ttousic tN¢ Akouatikic OikoAoyiog, TG Edvououoikoloyiag kot NG
MeptBaAdovriknc Ekmaideuong, MPOTEIVOVTAG KALVOTOUEC TMPOOCEYYIOELG OTH XPnNon TOU NYoU w¢ HEOOU
Katavonong, ocuvdeonc kat evatodnTonoinong amEvavtl oTo MOALTIOULKO KAl QUOLKO TteEptBaAdov.

NE€eig KAeldLa

Hyoypadnon mnediou, aKouoTikr olkoloyla, UPPLOIKEG NXNTIKEG adnynoel;, PASLOPWVIKO VIOKLUAVIEP,
otkoloyLko/eBvoypadikd padlopwvikd viokLpavtép, meptBarloviiky eknaidsuon, olkohoyik cuveidnon

1. Hxoypadnon Nediov

H nxoypadnon nediou (field recording) givat pia tpakTikr tou xpovoAoyeitol amnod tn Sekaetio tou 1890 pe thv
npwrtomnoplakn epelpeon tou dwvoypdadou amd tov Thomas Edison kat tn Suvatotnta kotaypadnig Kot
avVamopaywyng Tou Nxou amd pla otifapn Kol apkeTd aflomiotn, yla ta tote Sedopéva, kataokeun (Sterne,
2003:27). NapdtL o 6pog nyoypdpnon mediov sudavioTtnke TEPLTOU TECOEPLG SeKaETiEG apyoTepa (Akiyama,
2015:17), ouveyilel va xpnoLomoLeltal e oXeTIKA eMLPUAAKTIKOTATA KOl Xwplg va SLabETel éva cadég mAaiolo
N €vav KoLWVwG amodekto oplopo (Akiyama, 2015:20).

Mavtwg, n MPAKTIKA TG nxoypddnong mediov (in situ-emromia-) €xel avadelyBel Slaitepa TIg TEAEUTALES
SeKOEeTIEG, PUE TN XPAON TNG Ao akadnpaikoug, epeuvnTEC Kol KOAATEXVEG WG pHeBodoloyilkd gpyaleio TG
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Bloloyiag, tng MNepBaArloviikng Emotnung, tng EBvoypadiag, tng EBvououaoikoloyiag, tng MOALTIOULKAC
AvBpwrmoloyiag, tng Ontikng EBvoypadiag, tng OmtikAg AvBpwrmoloyiag, Tng HAeKTpoaKkouoTIKAG MOUOLKNAG,
Tou Kwvnuatoypadou. KaBe nedio opilel cuykekplpéveg mpodlaypadec yia tn pebodoloyia kataypadng KaL thv
ToLdTNTA TOU NXOU, TpooapuOlovTIag TG nxoypadnoelg mediou ot SLAlTEPEG AVAYKEG Kal OTOXOUG TOU
(Akiyama, 2015: 20). lNa napadeyua, n Erika Brady (1999:7-8), evw e€etdlet S1e€oSkd TOV TPOTO LLE TOV OTOLO
o dwvoypadog petéBale TG peBoSONOYIKEG TPOOeyYioelS Twy eBvoypddwy amd Tn yparmTy oTtnv NXNTWKN
TeKunplwon, aglomolwvtag tn duvatdTNTA QUTAG TNG TPWTOTMOPLOKAG CUCKEUNG yla in situ nxoypadnon,
anodelyeL va avadEpPEL i}, AKOWN TIEPLOCOTEPO, VO 0pLlaeL TNV £vvola TG nxoypadnong nediou.

Emtiong, obudwva pe tov Akiyama (2015:21), n nyoypdenon rediov teivel va anodelyetal wg 6pog oto BLPAio
The Audible Past: Cultural Origins of Sound Reproduction tou Jonathan Sterne mapoTL TEPLEXEL LAl ONUAVTLIKA
€vOTNTA yla TV Kataypaodn nediou. Eniong, oto BLBALo Toug In the Field: The Art of Field Recording ot Lane kal
Caryle &ev mapéxouv £vav OpLOUO TNG EMLTOTILAG NXOYPAdPNoNnG, av Kol MApoucldlouv auth TNV TPOKTLKN
S1e€061Ka, maipvovtag cUVEVTEUEELG Ao e£EXOVTEG KAALTEXVEG XOU TOU €LSLKEVOVTAL OTNV Kataypadr nediov
(Lane & Carlyle, 2013:9).

O Paul Virostek (2012: 30,9), o onoiog sldikevetal og kKataypadég mediov yla tn Snuoupyila NXNTKWV ePE Kat
NXNTKWV TEPLBOAAOVTWY KUpiwg yla TNV Kvnuatoypadtkn Blopnxavia, avodépel 6t n nxoypddnon nediouv, n
ormoio mMoAEG dopég ovopdleTal pwvoypapia, OTwE XapaKTNPLOTIKA avadEpel, elvat n Téxvn tng nxoypadnong
otov £€w KOOUO Kal amoteAel Yo eukatpia ylo kataypadr] EALPETIKWVY KOl LOVASIKWY NXNTIKWY SELYUATWV.

TéNog, o Tom Western (2018:23) avadEpel XapaKTNPLOTIKA OTL OL NXOYPAdrOELG OTO OTOUVTLO Elval «TEXVNTEG
KOTALOKEUEG NXNTKAG eMeepyaoiag, evw ol nxoypadnoelg mediou akouyovtal wg n Stddavn anotunwaon tng
efwtepkn mpaypatikdtnTagy» 8. Eniong, umootnpilet 6t ot nxoypadrosi nediouv Sev eival amAwg évag Tpomog
Kataypadng nXwv oto mepBAAAOV, aAAA Lo SUVALLKE TIPOKTLKF TTOU CUVOEEL TOV X0 LLE TNV €VVOLOL TOU TOTIOU,
TN XWPLKA TOUTOTNTA KoL TNV avOpwrtvn eUmeLpla.

AtileL va avadepBel 6TL n xprion Tou Gpou pwvoypapia, G AVTIOTOLXLON HE TOV OPO PpwToypaPia, (oW KoL Vol
QTOTUTIWVEL TTANPECTEPA TN CUYKEKPLUEVN TIPOKTIKN. 2To BLBAlo The Phonographic Memory: A History of Sound
Recording in the Field, o Mitchell Akiyama g€etalel tnv avamtuén Kot TNV TIOALTLOTIKI ONUACLA TWV TEXVOAOYLWV
nxoypadnaong mou xpnotldomnotlovvtal otnv eBvoypadia kat otnv emtomna épeuva. O Akiyama (2015) eppabuvel
otnv Lotoptkn €€EALEN TG nxoypdadnong mediou, kavovtag oe onueia tou PLBAlou Tou oUyKploelg PeTaty
dwvoypadiag kat pwrtoypadiag kal oto mwe Kot ta U0 oToxeUOUV Vo CUAAABOUV OTOLXELD TN TIPAYLATIKOTNTOG
(Axog kot dwg, avtiotoa). E€epeuva mwe n dpwvoypadia €xel xpnotlpuonotnOel wg epyaleio tekunpiwong,
napopolo Ue t pwrtoypadia, oe eBvoypadkég kot avOpwMOAOYIKEG EPYAOILEG.

Av kal elvat 8UokoAo va evtomicoupe evay EekdBapo 0pLoUO TOU TL aKPLBWE CUVLOTA N KaTaypadn nediou, yla
TOUG OKOTtoUG TG Tapoloag £peuvag, mpotlBéueba va uloBetriooupe tn Statinwon tou Akiyama (Omwg
avadépetal otov Western, 2018) cuudwva pe tnv omoia: «n nxoypadnon nediouv eival avBevtika Bpaliopota
€vo¢ Un Stopecolafnuévou koopou, ta omola €xouv tn SUvaun va dlatnpolV 1 va €KMPOCWTIOUV TOUG
avBpWIOUC KOL TA PALVOUEVA TIOU AVTUTPOCWIEUOUV»7°, AnAadh, oL nxoypadnosig nediov, Adyw the avtiAnprg
TOUC WG OWBevVTIKWY Kot adlapecoAdBntwy Kataypadwy, cuxva amoktoUv €vav slaitepo poAo w¢ HECO
S10TAPNONG TIOALTIOTIKWY KOl PUCIKWY GALVOUEVWY H WG UTTOKATACTATO YLl TOUG avOpWIToUG Kol TLG EUTTELPLEC
TIOU EKTIPOCWTTIOUV.

H nxoypdadnon mediov odeilel va eival n diadavn amotinwon tng eEWTEPLIKAG TpaypatkotnTag. Eniong, n
kataypadr nediov mépa amno tn dtadavela TG amoTUMWONG, TIPETIEL VAL EUTTEPLEXEL TNV TAUTOTNTA TOU TOTOU
KOl TNV QUBEVTIKOTNTA TNG TTNYAC KOTA TNV Kataypadn. Qotoco, elval onpavtiko va AndBel umdyn otL -onwg
avadépel o Truax (2001:9)- n Stadavela tng eyypadng amotelel éva &aviko, To onolo unopet va emniteuyOel
HOVO KOTA TIPOCEYYLON KAl e CUBLBOCUOUG.

H mapandvw avaluon katadelkvuel Ot davikd, n kataypadn nediov Oa mpénel va xapaktnpiletat and uPnin
TUOTOTNTA, WOTE N AMOTUTIWON Vo tapapével Stadavrg, dnAadn va unv yivetal avtlAnmtr n mapoucia tng
KaTtaypadlknG CUCKEUAG Kal TwV HECWV avomapaywync. To NXNTIKO YEYovog Tou Kataypdadetal Kol
QVATIOPAYETAL HECW MLOG Kataypadng mediou MPEMEL va Mapapével, Katd to duvatov, adlapecoldpnto. Me

78 310 mpwtdtuTto: “artificial construction[s] of sonic manipulation, while field recordings are heard as the transparent
capturing of external reality.”

79 310 MpwtoTUTIO: “Because they are taken to be authentic fragments of an unmediated world, field recordings are often
afforded a power to preserve or stand in for the people and the phenomena that they represent.”
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aAM\a Aoyla, n Sladikaoia tng akpoacn Ba MpEmMeL va lval ampookomth, anaAllayUévn amo tThv alodnon tng
TEXVOAOYLIKAG MapEpBaonc.

TNV KABe emoxn n motdTNTA OUOLVE KATL SL1adOPETIKO, EITE OTO EMIMESO TEYVIKWV TTPOSLAYpAPWY, EITE OE
eninedo TOU MEPLEYOUEVOU. € EMIMESO TEPLEXOUEVOU, N TILOTOTNTA avadEPETAL OTNV opoloTNTA UETAfY
TPOTUTIOU Kol avtiypadou. Na pnv pmopel va yivel avtlnmer n dtauscoAaBnon tng texyvodoyiog os kaOe
€€eAIKTIKO oTddl0. H iototnta anotelel éva and ta BAcIKA KOMUATLA TNG LOTOPLAG TNE avarmapaywyng Tou nXou
Kat kaBe e§eAkTikO Bripa otnv texvoloyia Kat otov €§OMALONO TPOUTEBETE 1 KOL CUVEMOYOTOV HLAL TILO
egellypévn popodn motdtntag, npooeyyilovrag tn Staddavela Tou pécou, SnAad tn KN avayvwpLopotnTa g
OUCKEUNG avamapaywyng (Sterne, 2003: 222).

310 padlodwvo, oL nxoypadroelg o GuUCLKO XwWPOo UTNPEAV KEVIPLKAG ohuaoiag yla tnv eEEAEN Tou pEoou,
8laitepa otig popd£g Tou vrokipavtép (radio drama) kat tou Bedtpou (radio theater). OL mpwipol Bswpntikol
tou padlodpwvou, o Rudolf Arnheim (1933: 30-32) kat Lance Sieveking (1934: 15-26), avad£pouv XapaKTnPLOTIKA
yla T SnuLoupyia Twy «NXNTIKWY ELKOVWVYY KL TOV TPOTIO LIE TOV OTOL0 TapoUCLA{oVTaL 6TOUG AKPOATEC.

Q0T000, N aKPOaon LECW TOU PadLOoPWVOU GUVLOTA HLa SlapecoAaBnpévn EUMeLpia, YEYOVOG TIOU EVIOXUEL TNV
avtiBeon avapeoa oTnV EMOLWKOUEVN AUECOTNTA TNG KATAyPAdr G KAL TNV TEXVOAOYLKI LEGOAABNoN Tou LEGOU
avamnopaywyns. AnAadn, and tn pia mAsupd, otoxeloupe ot pia Stddavn kataypadr vPnAng motdtntag, mou
VaL ETILTPETIEL LA GUECH QKOUOTLKA gUmelpia avadelkviovTag Tov TOTO Kol TV aUBOEVTIKOTNTA TG NXNTKAG
TinyA¢ A/kat tou TeptBarovtog mou yivetal n kataypadr®. Ano thv &AAn mAeupd, n avamapaywyr Héow vog
éviova SlopecohaPBnuévou pécou, OMwe to padlodwvo, AmMOKAAUTTEL Ulot BaoLkh SLtTtdtnTa OTOV TPOTo
TIPOCEYYLONG KOl TTapouciacng Twv Kataypadwyv nediou Kal Tou nxotomiou.

2. AkouoTtikr) OwoAoyia kot Padlodpwvikd NTOKLLavTEP

Av kol n ewkova kuplapxel movtou (ota MME, otnv moAwtiotiky Blopnxavia, otnv tnAedpwvia, oTIC VEEC
texvoloyieg), To padlodpwvo -we YOG XWPIC ELKOVO- TTIOPOUEVEL LOVASLKO YLOTL ATOTEAEL LEPOC TOU NXNTIKOU HaG
OUUTAVTOG. AV CUVELSNTOMOLOOUE, LAALOTA, OTL Ta Ttavta sival nxog (amoé tn ¢wvn, tnv ophia, to B86puPo,
TNV KOpVQ, To KEAANSNUA, TO VEPO, TN BPOoXN, WG TN LOUGLKN KaL To TpayoUsL) KL OTL OAa Ta avBpwrtoyevr) i aAa
duokd nyotortia®!l, pe ta omoiot aocyoAeitat n Akouotik Owoloyia®?, cuvioTOUV TO TOALTIOMIKO HOG
nepBaAAov, Kal Kamola and autd paAlota (ava)mapdyovtal and 1o padlodwvo, TOTE CUVELSNTOMOLOULE,
emiong, otL To padlodpwvo MAALCLWVEL NXNTIKA TNV UTIAPEN LOG 1 ATtOTEAEL Kal TO (610 £val LOLOTUTIO nYoToTtiOo.

‘Eva nxotorio pnopel va eivat mpaypatiko 1 ¢avtaotikd. Q¢ ¢paviaotiko opiloupe pla «ouvBeon nxotomiou»
SnAadn t dnuloupyla evog nxotomiou NG duong f TNG OANG KTA. Le Bdon Tpo-nxoypadnUEVO UAKO LE TN
Bor|BsLa TG texvohoyiag, amd ta avtiotoya nepBdAhovta’ds. «To nyotomio ival onolodfnote akovotikd nedio
HEAETNC. MTtopoUE va LIAGOUE YLa [La LOUGLKN 6UVBEGN WG NXOTOTOo 1 yla éva padlopwvikd poypaua
WG nYotortio N yla éva akouoTiko meplBallov wg nxotomio» (Schafer, 1994: 7). Itnv anodocon tou Schafer, to
NXOTOTiO aVadEPETAL O LA OUVOALKH KOLWWVIKH £vvola, TIou TEPLypadel To Medlo Twv NYwv o €vav
OUYKEKPLUEVO TOTIO ] 0 Evav 0AOKANpO TOALTIOUO» (Sterne, 2012: 91). Evag TETOLOG OPLOUOG amaltel OxL Hovo
TOV NXO MEOA OTOV XWpPOo aAAd Kot Evav akpoatn o€ B€an va tov akoloel. Onwg to BEtel o Steven Connor, «éva
nxotorio sival évag nxog ouv éva opLopévo idog oxéong» (2014: 18). H oxéon autr opiletal and éva mAndog
EMLOTNUOVIKWY TESiWY, Tou peAETOUV TO NYNTIKO TepltBallov: (Akouotikr)) Otkoloyia, ApPXLTEKTOVLKN,
rewypadia, AvBpwmnoloyia, Wuxohoyia, MNatdaywyikn, Hxntikég Téxveg, Duoikn AkouaTikr), Mouatkn (2xolva,
2015), evw ocUpdwva pe Tov MAakn Z0AwUd N HOUGCLKNA KAl N NXNTIKA Téxvn SLEmovtal anod nmeptBaAAoVTIKES,

80 Ou nyoypadroelg nediou péow NG e€elSikeupévng Kataypadrg tou nyotomiou avadlvouv Tov Hxo evdg TOTMOU,
oupBdaAovtag ot SNULOUPYLA HLAG AKOUGTIKAG TAUTOTNTAG YLa £VAV TOTO.

81 0 dpog nyotorio (soundscape) elofxBn otnv enioTipn tng Akouotikig Owkohoyiag amd tov Murray Schafer, otig apxég tng
Sekaetiog tou 1970. O 610G opilel TO NXOTOTIO WG «OTMOLOSATIOTE TUAA TOU NXNTIKOU TtepLBAAAOVTOG, TO omoio Bewpeitat
w¢ Tedio pehétng» (Schafer, 1977/1994: 274). H Pauline Oliveros, cuvB&tpla NAEKTPOVLKNG HOUOLKAG, OpLOE ToV Opo
soundscape/ nxotomio w¢ «OAEG OL NXNTIKEG KUUATOUOPDEC TIOU £XOUV TteEpAOEL oTov GAOLO Tou eykeddiou, amd to auti
pall pe Toug unxaviopoUg tou» (2005). BA. emiong EtuektooyAou, . (2019), «Hxotomia ota onoia {oUpe: Eupwrin 2019»
oto Etpektodyhou |, Awovuciov Z.,, Mviéotpng A. (2019). Na wa eknaibevon Baotouévn otov rxo. AkoUyovtac,
KOTQVOWVTOG Kol GUV-6NULOUPYWVTAC TO NYOTOTIO0 0To 01oio {OULE.

82 H AkouoTik Otkoloyia e5patwBnke we véa emtotripn to 2009 (Farina, 2014).

83 OL pwteg GUVBEDELS NyoTomiwy SnuoupyrBnkav amnd Kavadolg cuvBéteg tn Sekaetia Tou 1970 wg avtinalo §éog otnv
nxopumavon, n omnoia gixe apxiost va emkaAUTTTEL TOUG PUGLKOUG NXOUC OTa QoTIKA TteptBdAlovta (EtpuektodyAou, 2014).
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TIVEUUOTIKEG KAl KOLWVWVIKEG OLKOAOYIEC, TIC OMOLeG KOAE(TalL 0 OUVBETNG KoL O €PEUVNTAC va avoKaAUyel
(Solomos, 2023).

Y& omoladAmoTe BEOUKO KAl KOVOVIOTIKO TAALCLo KL av aviKeL To padlodwvo (KpaTikod, LSLWTIKG, SNUOTLKO,
OEUATLKO, TIELPALOTLKO K.ATL.) KO LLE OTIOLOSHTIOTE TTEPLEXOLEVO, KON KAl 0T 0OBapOTEPK) TOU popdr), OTWG TO
VTOKLJOVTEP, TO padlodwvo cuviotd, katd tov W. Ong (1982: 86-88), uia popdn mpodopkotntag Kot
EMIKOWWVIAG Kol LAALOTA OAOEVA UETAANACOOUEVN.

‘Eval VTOKIMOVTEP UMOpPEL va elval akouoTIKO/ OMTIKO/ OMTLKO-OKOUOTIKO. BAOKO TOU XAPAKTNPLOTIKO glval n
AekTIKN N e§W-AeKTIKA adrynon, mou BacileTal o€ TEKUNPLA LE EKTTALSEUTIKO, EVNHEPWTLKO, Kataypadlkd okomd
(Nichols, 1991). Stnv mepintwon TOU VIOKIUAVTEP, WG NXNTIKO VIOKOUUEVTO, WG paSLOPWVIKO VIOKIUAVTEP (TO
omoio mpwrtospdaviotnke otnv Apeptky Adn amd to 1930, pe tn pHopdr) cuvevteLEewv) eival éva eldoc
Kataypadng Kal NXNTKAG TEKUNPLWoNG TN LoTopiog, TOU TMOALTIOHOU, TWV TPOCWNWY (av TPOKELTAL Ylo
aPLEPWUA OE TIPOOWTILKOTNTEG), TOU MEPLBAANOVTOC, OKOUN KAl TG KOONUEPLVOTNTAG HOC.

Apa, To padlodPpwVIKO VIOKIUAVTEP lval Eva padlodwVLKo £pYo TEKUNPIWONG, TIOU SLEMETAL ATO TIC CUUPBAOELS
Kal Toug Opoug Tng padlodpwviag, UE opyavwuévn aprnynon, Kabwg Kal amd TG CUPPBACEL; TwV £pywv
TEKUNPLWONG (VTOKLMAVTEP), TIOU EV TIPOKELUEVW TEPAAMBAVOUV KOl NXNTIKA TEKUAPLO-VTOKOUMEVTA. Ta
TEKUAPLA AUTA ptopoUlVv va mapéxouv Anpodopieg Gpuatkol, TOATIOUIKOU Kol LOTOPLKOU TIEPLEXOUEVOU, KOl
umopel va eivat: ¢uaotkoi nxot (duotkd patvopeva, moulid, {wa, avOpwrmoyeveig), Lotoptkoi fxot (TOAepOC,
HAXeG K.ATL), moAttioptkol Axol (tehetoupyia, £€6ua, Spwpeva, kaumava K.Am.), 86puBol (un embuuntol,
akaBoplatol fxol), unxavikoi fxot (Unxavr, autokivnto, epyootdcto) Adyog (outhia/ adriynon/ cuvévteuén/
Staloyoc), pouatkn /KoL NYNTIKOG OXESLAOUOG (WG OPYOVWHEVN NXNTLKY TEXVN, KUE KAVOVEG appoviag, Udoug,
LE pUBUO Kal ETAOYN LOUGLKWY OPYAVWY KAl LE aLoBnTIKr) cUyKPOTNON, TO TEAEUTALO KUPLWCE YLOl TOV NXNTLKO
oxedlaouo/ sound design).

3. OkOAOYIKO padLopwviko VIoKLUavTEP - MeAétn Nepintwong

To padlodpwvikod VIOKIUAVTEP, TTou oTtnpiletal og nxoypadnoslg mediov f pwvoypapisc (Virostek, 2012: 30 kot
Akiyama, 2015), mepLéxovtag nxotornia mou cuvavtape oto Guolko eplBaAAov, NTol yewdwvieg (nxoug amod tn
duon), Bodwvieg (Axoug amd lwa) kat avlpwrodpwvieg (Axouc amd avBpwrmouc)®?, ta omoio €etdlel n
Akouotikrp Owkoloyia, ouvioTtd éva £i80¢ NXNTIKAG TeKUNPiwong tou (Blou Tou owoouothuatog/ tou Guokol
nieplBaAAovtog, Kal MPoUmMoBETEL TNV MPOTEPN NXNTIKA amotunwon autol in situ, uéow tng nxoypadnong/
dwvoypadiag. YM' autiv tnv €vvola, €va TETOLO VIOKLAVIEP Ba UMopoUce va OVOUAOTEL otkoAoytko
PaSLOPWVIKO VTOKLUAVTEP, OPOG Tou amoteAel véa kataBeon tng ypddouaoag, P. AaAiavoudn, ot Emotripeg
™¢ AkouoTikng OwoAoyiag Kat twv Media Studies, mapamnépnovrag eni TN ouoiag 0Tto SEUTEPO GUOTATLKO TNG
AKOUOTIKAG Otkoloyiag. To 0tkoAoyikd VIOKIHAVTED lval oTtnv ouoia éva eBvoypadikdd> vtokipavtép, pdvo nou
ebw Sivetal £udaon ato Quaoko eptBaAlov Kal To NXOTOTio Tou, Ke N Xwplg tnv avBpwrivn Unapén, evw oto
€BvoypadlkO VTOKLMAVTEP O EPEUVNTHG E0TLALEL KUPLWG OTOUG avOpWIOUG, OTLG TPALELS KL TIG SLNYNOELG TOU
07O MAQLOLO PLOG TOTIKNAG Kovwviag 1 Kowotntag.

Aoyw ™G uoNG Tou PECOU, TIOU AVOTTAPAYEL NXOYPOAPNIEVO UALKO, TO OLKOAOYLKO VIOKLUAVTEP Slapecolafel
To nxoypadnuévo MePLBAANOV KAl KOTA CUVETELO TOV TIOALTIOUO MOG, LECW €VOG SNUOPIAOUG HEGOU MATLKAG
evnuépwong: to padlédpwvo. Oco mio ot eivat n arotunwaon/ nxoypadnaon tou nxotomniou oto nedio, kat 6co
n mapoucia tng KataypadlkAC CUGKEUAC Kat Tou e€omAlopou eival Stadavrg, Teéco mo alnbwvr/ moth Oa sivat
KOl N avamapaywyr Tou nxotoriou ¢’ éva Péco. Ao TV GAAN, 000 TILOTH Kol va gival pia nxoypddnon kat
amotUMWon ToUu NnXotomiou, n Padlodwviky Tou avamapaywyr eival avanodeukta cuvupacouEVn UE TN
SlopecoAdBnon Tou UALKOU auTtoU TOOO Of TEXVLKO eminmedo (avamapdyetal and aA\o PEco amod auto E To

84 50udwva pe tov Murray Schafer (1977), oL fixot oto Ppuoikd meptBAMoV xwpilovtal o€ TPELG KATNYOPLES, TTOU GUVLOTOUV
TO nxotorio: a. Blo-dpwvieg (oL NxoL twv Lwwv), B. New-dwvieg (oL nxoL g duong, yewduaoika otoixeia), y. AvBpwro-pwvieg
(avBpwmoyeveig nxot). BA. emiong Farina Almo (2014:1).

85To eBvoypadikd -pasLlodwvikd rj TNAEOTTTIKO- VIOKIUAVTEP XPNOLHOTIOLELTaL KaTd BAon oo Ti§ emLOTAUEC tng EBvoypadiag,
Aaoypadiag, EOBvopouoikohoyiog, EBvoxopohoyiag, tng Omtkng Aoaoypadiag, Omrtikng AvBpwmoloyiag, Tmou
xpnotpornotovyv tn uébodo tng kataypadrig «oto nedio»/ “in situ”. O okomog tng eBvoypadikrg Kataypadng Kot LEAETNG
Sev elval HOVO OWOTIKOG AAAQ EPUNVEUTIKOG: TIPOKUTITEL QMO TA BACIKA EpWTNMATA TTOU BETOUV oL ETULOTAUEG ediou: Ti;
TToU; moLog; MOTE; mwg; Kal ytati; (AaAtavoudn, 2020: 34 kat 333). H kataypadn “in situ” yivetal pe emavénuéva epyaieia
kataypadng kal apatipnong: Yndlakoug kataypadelc nxou, pwroypadikn pnxavr, BLvteookonnaon, e8IKd pikpddpwva,
el8ka e€aptripara. (Bernard and Cravlee, 2015: 442. Camara de Landa et al., 2015).
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omolo apylka Kataypadnke), 0060 Kol Ot KOAALTEXVIKO - OKNVOBEeTIKO eminedo (umapyel n alobntikn Tou
padlodpwvikol oknVoBETN-Ttapaywyou).

To nxotomio amoteAel évav oNUAVTIKO TOPAYOVTIA Yla TNV KOTOVONGN TOU XWPOXPOVou, KoBwe Tapéxel
TANPodopleC OXETIKA HE TNV EMOXN KATA TNV OMolo TMPAYHATOMOLNONKE pa nxoypadnon, T KALLOTIKEG,
KOLVWVLKEG KOl TIOALTIOULKEG CUVORKEG TIOU EMLKpATOUCAV, KABWG Kot To MAaiolo Héoa oTo omolo €Aafe xwpa n
kataypadr]. EmutAéov, cupBAarAeL otov MPoaSLloplopd tou av n nxoypadnon €ywe oe efwtepikd meplBaiiov n
o€ otouvtlo. Zuudwva pe tov Michael Southworth ol AxoL kat emopévwg n nxoypadnon oe ewtepkd Xwpo,
OTMWG o€ éva 0oTIkO ePLBAAAoV, ennpedlouy TNV avtiAnyn KoL TNV EUNELPio TOU ATOUOU OO TOV XWPO aUTO,
KaBwg amotelolv PEPOC Tou suplTEPOU Xwpotallkol oxedlacpol (Southworth, 1969: 49-70). Avtiotolxa, n
nxoypadnon oe éva «mpootateupevo» amd dMoug rxouc/ BopuBoug, £161k6 TeptBallov (Omwg eival ta
studios), umopel v amoteAécel WSavikrp ouvBnkn nxoypddnong av mpokeltal yio Sokoypadla 1 yla pia
oUUBATIKA eKTTOUTT, OAAG XAveTat OAN N AN NNtk MAnpodopia and to puoko/ e€wteptko meptBailov Adyw
TOU «QTTOCTELPWUEVOU» GTOUVTLAKOU TtepBAAAOVTOG.

ESw yevviolvtal ta €€nC EPELVNTIKA gpwThuata: Mmopouv oL nxoypadnoelg mediou otn duvon [ o’ Eva
napadoolako xwpLo, va yivouv padlodpwvikd eBvoypadLkod olkoAoyLKO VTOKLMAVTEP; MTIOPEL va LETATPATTEL Lo
omrtikn MAnpodopia o akouoTikn; NMwg Aettoupyel autr n UPPLEIKA NXNTLKN adrynon;

Jtnv mpagén ¢aivetal OtL oL amavtiosl ota dU0 BoOIKA epwTAMATO £ival KATOPATIKEC, HE TG £EAC OUWC
PoUTI0OL0ELG: To padLoPwViké e9voypa@Iko otkoAoyLko vrokiuavtép odbeilel v akohouBel Toug kavoveg Twv
EKTIOUMWY TEKUNPILwoNG (VToKipavtép), SnAadn va meplhappavel pia meplypadikn Aektikr adriynon, Le apxn,
péon kat téAog, n ornoia Ba ouvdudletal/ evaAAAOOETAL PE TNV AKOUOTLKA adriynon ormd ta NXNTKA TEKUARPLA
(vtokoupévta) amd tig Kataypadec mediou. H meplypadiky Aektiki auth adrynon tou mapaywyol N
TAPOUCLACTH TOU PadloPpwVIKOU VTOKLUAVIEP AVAKEL OTLG e€W-OLNYNTIKEG adnynoels (OmMwe LoYUEL KAl oTov
Kwnuotoypado), epocov ameubBUvovtal OTOUG aKPOATEG Kol SV AmMOTEAOUV UEPOG TWV KATAYEYPAUUEVWVY
NXNTIKWV vIokoupévtwy/ nxotoriwv (Gennette, 1972/2007)%. 3’ auTEC TIC TIEPUTTWOELS, Ol £EW-SLNYNTIKES
adnynoelg (voice-over) nxoypoadouvtal etepoxpovicpéva, OnA. oe SladopeTikd xpovo amd Ttov Xpovo
nxoypadnaong oto medio, Kal LAALoTa o eVIEAWG SLADOPETIKEG CUVONKEG: 0TO PUOLKO TIEPLBAAAOV OL ETUTOTILEG
KaTaypadEG, KL OTO GTOUVTLO OL EMEENYNUATLKES TtepLlypadEC TOU apaywyou f apouctaoth. Mapadelyua to
NXNTWKO vtokuavtép tne Hildegard Westerkamp, 0mou tnv akoU e va teplypddeL oTnv apxn mola ival, TL KAVEL
KoL Tt 8’ 0kOUOOUHE GTO VIOKLUaVTEP®.

YIApXouV, OUWC, KOl TIEPUTTWOELG, TIOU N AEKTIKN Teplypadikn adriynon o’ éva padlopwVviko VIOKLUAVIEP
pmopel va eival ecwteptkn, P TNV Evvola OTL NXoypadeltal pall Le Ta NXNTIKA VIOKOUUEVTA XWP LG OLWE V OVAKEL
O£ QUTA, ATOTEAWVTAG £Vl SLAKPLTO HEPOC TWV NXNTIKWY VTOKOU LEVTWY, TO OTOLO HEV UITOPOUV Vo akoUoOoUV oL
TUXOV GUUUETEXOVTEG (av MPOKELTaAL Yol GUVEVTEUELATOUEVOUG 1] YLl LOUGLKOUC TTou Ttallouv o €va mavnyupt
K.ATt), aA\@ 6ev ameuBuvetal og autolG. Mia TETola TepIMTwon akoUUE 0To padlopwvikd VIoKIpavtép “Kits
Beach Soundwalk” tng Hildegard Westercamp (1989), n onoia neplypadel kat eneényel to duoikd neptBaiiov
(ev mpokeévw napabardooto). H adrynor tng, evdodinyntiky — etepodinyntikn, B sival tauvtdxpovn pe ta
NXNTWKA VIOKOULEVTA TOU $UGCLKOU TtepLBAAAOVTOG, AElTOoUpyEL OUWG 0' Eva TapdAANAo NXNTLKO MAALOLO KAl o€
Sl10popeTikd apnynUATIKO eminmedo amod autd TOu NXOTOmiou, TIou cadw SV AVAKEL OTOUG avOpwroyeveig
AXOUC TNG ETLTOMLOC Kataypodng Kal amsuBUveTal otoug HeAAOVTLIKOUG OKPOATEC TNG eV €ibel «pwvnTKoL
nuepoAoyiou» A kat otnv dla yla Adyoug SteukdAuvaeng TG UVAUNG.

Ye 0,1t adopd ™ HeETadOPd TwV OMTKWY MANPodoplwV 6’ €va UECO N OMTIKO, N padlodwvikr ekdwvnaon
(speakage), adou bev undpyel elkova, odeilel va meplypddel cCUPMUKVWHEVA, Goa otolxeia Ba €BAemav ol
OKPOOTEG OV UTIPXE TNAEOTITIKOG TIOUTIOG ) AV ATAV TIAPOVIEG OTNV NXoypadnaon: Tov Xwpo, To TepBAAAov, Tig
OUVONKEG, TNV EMOXN, TNV NUEPO-XPOVOAOYLa, TNV MEPLOTACN 1 TNV APOPN, TO TTOCOL KOL TIOLOL GULUETEXOUV,
TNV BLOTNTA KaL TNV opOpn YLA T GUUETOXN TOUG, TAL HOUGLKA Opyaval KO TOV TEXVOAOYLKO EEOTIALOMO.

Enelta, o padlodpwvikog mapaywyos/ oknvoBEtng, xovtag otn SLAOeor Tou OAO TO OMTIKO KOL OKOUGTIKO UALKO
and TNV emTona Kataypadn, oknVoBeTel TV NXNTIKA Tou adriynon, emAéyovtog Kat cuvBETtovtag (Le 6poUG
TeEXVIKOUG: povTapovtac) Tto amoondcuota mou efumnpetolv tnv adnynor Tou, SnUOUPYWVTOC UL

86 0 FdA\o¢ BswpnTikdg Gerard Gennette oto £pyo Tou Discours du récit (1972) avémntuge éva avaAuTikd oxfpa ths adrynong,
HAwvTag yia Sladopetika enineda adpriynong Kot Tumous adnyntn.

8 Hildegard Westerkamp, Luis Velasco Pufleau (2022). Listening is action. A soundwalk with Hildegard Westerkamp.
AwaB£oipo oto: https://www.youtube.com/watch?v=CnkzZAaaAlU.

88 Ey50-Sinyntikn ylati Sev eivat e§wtepikr], aAAd péoa otnv Kataypadr Tou NXoTomiou, Kot ETEPO-SLNyNTKN ylatt Sev aviket
OTO NXOTOTO TOU PUGLKOU TEPIBAAAOVTOC TTOU KaTtaypAdeL.
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padlodpwvikn adnynon, mou Unopel vo EUMAOUTIOTEL e EMEENYNUATIKO N TIOLNTLKO AOYO, QKON Kol PE AAAEG
LLOUOIKEG. Y€ HEPLKEC TIEPLMTTWOELG Tou Radio on Demand 1 tou Yndlakol apxeiouv Axou Podcast (Personal On
Demand BroadCast), n nxntikr] mAnpodopia propei va cuvduaotel pe otatikéc dwtoypadiec® and to nedio
KaTaypadrg Tou nxotomiou, mou evioxUoUV ThV NXNTKA TAnpodopia xwpic va KAEBouv TNV mapdotacn amno Tov
padlodwviko nxo. Mapddeypa ol pwrtoypadieg mou ERaie n Westerkamp oto padlopwvikd TNG VIOKLUAVTEP
“Kits Beach Soundwalk” (1989).

H pelétn mepintwong olkoAoylkoU padlopwvikoU VIOKLUOVTEP avadEpETal OTIG kataypadec mediou Kal oTLg
ouvevtel€elc mAnpodopntwy otn vijco Kéa (TQa)®°. To épyo meplhdppave tnv mapoywyr SEka AUTOTEAWY
TNAEOTTIKWVY VIOKLUAVTEP, ETIUKEVIPWUEVWVY OTNV KATOYPOPH TWV EVOTTOUELVAVTWY NALKLWUEVWY TTApaS00LaKwY
OPYQVOTIOLXTWV HME TNV TRALA vnowwtik {uyld, Ttoapmouva Kol Toupmi, tng Kéag, kabwg Kal oth
petaAaunadeuon TG mapadoong oTn VEOTEPN YEVLA KOl CUYKEKPLUEVA GTOUC OMOYOVoUC (TtadLd f/kat eyyovia)
QUTWV TWV ONUAVTIKWY TApadoolakwy HOUCIKWY Tou vnoloU. Ta VIOKIUAVTIEP £0TiAOAV OTO TALELUO TwV
TAPASOCLAKWY QUTWV LOUGLKWY, 0TO TOTIKO HOUGLKS Llwa KAL GTOV TIPOCWITLKO TPOTIO TALEATOC, OTO TOTIUKO
PEMEPTOPLO (Tpayoudia Kal okomot), e LWVTAVEG EPUNVELEG, EVW EUMAOUTIOTNKAV KO L€ ATOULIKEG CUVEVTEVEELG
TWV OPYOVOTIALXTWY, OTIWG KAl LE adnynoEeLS TIOAALWY LOTOPLWY (UVAEG), TTOU CUVEEOVTAL UE TOTILKES YLOPTEG
Kal mavnyvptla. 18taitepn gudacn 660nke otnv Kataypadr Twv HOUCIKWY 0To «dUGCLKO» Toug TtieptBariov (in
situ), site Atav oto mapadoaotakd xopootdot (AU omitioy, i 6Tov aUAOYUPO TN eKKANGLag | péoa otn ¢uon),
avtl oe studio nyoypddnong, MPoKelévou va amotuniwBel «auBevtikd» kal auBdpunta n oxéon Toug UE TO
napadootakod Xopootdat, ald Kal Ue To i6Lo To Tomio. H mapouaia tou ¢pucikol meptBAAovtog Tou vnolou oTig
nxoypadnaoelc nediov avédelfe To mepBAAAOV KL TO PHEPOC (XWPLO) WG TOTIOCN KO, TA NXOTOTILO TOU WG NYoonua,
Kal Katédelée tn cupBoln tou neptBarlovtog otn Slapdpdwaon TG LOUGLKAC TAUTOTNTAG TOU TOTOU.

Mo akopn Baaotkn embiwén autng tng dpdong ATav n kataypadn OxL LOVO TWV EPUNVELWV TWV HOUCLIKWY, AAAQ
KOl N OULXUOAWTLON OAOU TOU NXNTIKOU TAQLOLOU, TOU NXOToTiou KABe meploxng, SnAasdn Twv XOpOaKTNPLOTIKWY
«OUVOSEUTIKWV» NXWV (TwV AXwWV SnAadr) o -pe 0pouC LOUGLKOUG- cUVOSeVOUV TN GUGCLKA ELKOVA KAl TTou Sev
eival mpokaBoplopévol kal mpoBAEPuol), ot onoiot amotedovvtatl and to GUGCLKO TOTO, TG KALUOTIKEG Kal
vewdUaoIkEG ouvOnkeg (Ttdtlikia, atyompofarta, agpag, o UPOUETPO R KOVTA o TopoAia), TIC TapadooLakES
TIOALTIOULKEG TIPAKTLKEG (Koumava ekkAnolag K.d.) koL TV ekovaola f akouaola avBpwrivn mapEupacn. AKpLBWG
eneldn oto eyxelpnua auto, 660nke Baputnta otnv Kataypadr Kal avadelEn tou tomikol mapadoolakol
pemneptopiou amd Toug «Seflotéxvecy»° mpakTkoU g HouotkoUC, Kot HAALoTO o euBANUOTIKA — artd Aaoypadiky
KOl HOUGLKA dmoyn- Tomoonua tng Kéag (lepa Movn Kaotplavrg, Aylog SUPEWY, AUAEC oTTtLwy otnv louAida,
aAAd kal puoikd meptBariovta/uépn, onwe n Bplon tou Beviapiv, n mapalia otic Micoeg, o lepog Nadg TN
Aylag Elprivng oto Boupkdpl) kal os mepiodo pe mAoUaLlo Guatkd NXNTLKO UAKO (Blo-dwvieg kal yew-dwvieg
KaAokalploU), TO KATAYEYPAUUEVO NXNTIKO UALKO KaAUmtel SUo Bepehwdelg agoveg Tng dpdong, mou Sev eivat
Aot artd Tnv auvBevtikdTnTa KAl TNV MPWToTuTtia.

To puoiko nxotorio, nxoypadnUeVo e 600 To Suvatov peyaAltepn Sladavela KaL TLOTOTNTA, EVOWUOTWUEVO
OTA VTOKLMOVTIEP WG NXNTIKO uTtoBabpo, cuvéBade otn Snuoupyio plag moAudldotatng Kol BLWHATIKAG
QUITELKOVLONG TOU OLKOCUOTHATOG, TO omolo StapecohaBeitat péoa amo to padlodwvo, evioxuovtag tn cuvseon
TOU HoUGLKOU €pyou e To (610 To tepLBaAlov, mpoodidovtag oto vrokipavteép unAn npootiBépevn agia.

Ev poKELPEVW, Lo TNV Ttapaywyr Tou padlodpwvikoy olKOAOYLKOU VTOKLUAVTEP emAéxOnKav 5 anoondopato
and To oUVOAO TWV Kataypadwy, TTOU HAPTUPOUV KOl TEKUNPLWVOUV Ta £€AC: a) OTL N nxoypddnon Kat ot
ouVeVTeUEELG €ylvav OTO PECO TOU KOAoKalploU (Ttlikia Kal Kupa), B) OtL n nxoypddnon £ywve oe EWTEPLKO
XWpPo (aepdkt Kat eEwtepLkol fxoL), y) OTL oL TopadoCLaKEG (UYLEG TTOU 0KOUYOVTAL £lval: VIAOUAL UE TOUMTL, Kot

89 5 & OMAVIEG IEPUTTWOELC, aVTi yla oTaTIKES pwToypadieg To podcast unopei va euneptéxel Bivteo, onote petovopdletol os
vodcast i vidcast. (ZTnv apxr KUplwg UTINPXE N TIPAKTLKI TOU Vo BLVTEOCKOTEL O TTAPAYWYOG TN Stadikacia eyypadng Tou
podcast. Apydtepa to Bivieo Umopel va ival To oTtdNmoTte, Xwpic OUWE va £xeL amapaitnta cUVEEcn UE TO TIEPLEXOUEVO
TOU NXNtkoU vtokoupévtou). Hall & Manfull, 2014 kat Hendricks & Mims, 2018.

%0 Tn ouykekplpévn dpdon pe titho: «Kataypadh mapadooiakwv opyavoraytwy the Kéag yia tn Stdowon, Statipnon kat
avadel§n tng napadoolaknig HOUCLKAG WG AUANG TIOALTLOTIKAG KAnpovopLdg» ulomoinoe n KowwdeAng Enxeipnon tou
Afpou Kéag, xpnuatodotoUpevn amno to pouoesio KukAadikig Téxvng péow tou mpoypappatog Cycladic Identity.

%1 Méoa oe sloaywylkd ylati evéxetat éva ofUpwpo oxfipa. H de€lotexvia o’ éva Houcikd 6pyavo poUmoBETEL HOKPA Kat
g€elbikevpévn pouotkr) maudeia, emayyeAuatikol/ cOMOTIKOU €EMUTESOU, TIOU OUVOVTATAL OTh OUGTHUOTOMOLNUEVN
pouoikn mawdsia tng évtexvng/ Adylag HouotknG. OUwG otnV TPOKELUEVN TIEPIMTWON, TMAPOTL UAGUE YLo TIPAKTIKOUG
MOUGCLKOUG PE TPOdOpPLKN KoL PLNTKY Stadikaoia nabnong, SavellOooTe TOV OPO YLOL VA TOVICOUHE TN SEELOTNTA TOUG
AOYW pakpaiwvng MPakTkng Kot T Stadopormoincr Toug amd GAAOUG VIOTLOUG TPAKTIKOUG HOUGLkoUG, Tou Sev sivat
QVOYVWPLOUEVOL ATTO TNV TOTILKH KOLWVOTNTA WE TETOLOL.
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TéAOC §) OTL N HOUGLKNA TIAPASOCN UTOPEL Vo EUMVEVCEL €vav cUyXpPovo SnULoUPYO va GTLAEEL LOUCLKN, N va
SnULoupynoeL NXNTIKO oXeSLaopo, BoCLOUEVO TIAVW oTa TOPaS0CLaKA pUBUO-UEAWSIKE HOTIBa Kal TOUG NXOUG
TWV HOUGLKWV 0pyavwV (titAot apxf¢ Kat TEAOUC, E TN HOUGLKA eméviuon tou AltootoAn Aoudomoudou)®?,

4. O Katayeypoppévol Aot ths dUong we madaywyko epyoaleio

O AXog KoL n Houowkn, amd Tnv apyxatotnta nén, €xouv xpnolpomolnBel amd Toug aolboUC-TIOLNTEG Kal
nadaywyolg, ya va adnynbolv wwotopieg kat va St6afouv toug véouc. O rxog Umopel va TpokaAEoel
ouvoloOnuata, vo mpowbdnoEeL TNV TAOKT ULOC LOTOPLOC, AKOUN KoL VO AVATTTUEEL XAPAKTPEG, OTAV OPYAVWVETAL
O NXNTIKA TEXVN, UTIO TNV €vvold TNG OKOUOTIKAG padnteiag. O Axol amod to meplPBaAlov ival olkeiol oto
avBpwrivo auti ylati mpoépxovTtal amo To NXNTIKO Kag cUUTAV Kal TTOAAEG GOPEG TO CUUITUKVWVOUV XWPLKA Kal
Xpovikd. OL 8AokaloL HOUCLKAG XPNOLUOTIOLoUV TTOLKIAEG PeBOSouG yia va §Lédfouv otoug padntég mwe n
HOUGLKN KoL oL AXoL AELToupyouV we dopeig vonuatwy kat tbewv (Eppink, 2008).

MeA£teg €xouv Bpel OTL N evioxuon NG SL6AOKAALOC TWV ONUOCLWY TWV AEEEWV PE PN AEKTIKA BonBruoata Kol
epebiopara, ISlailtepa ELKOVEG, XELPOVOULEG, LOUOLKN BonBad Toug pikpoUC LaBnTEG va dnuLloupyrnoouy MAOUGCLEG
Ae€ikég avamapaotdoels. H Sibackalia katl n adriynon LEow TNG LOUGLKAG, YVWOTH WG NyNTikn totopia (sound-
story) cuviotd €va tétolo epyaleio. H nyo-lotopia propsi va givat éva moinpa 1 éva cOvtopo mapaploL f o
npodopikn adnynon, kat pmopsl va meplhapBavel SLadpactikéq dwveg Pe nxntika g, maifiuo/ kpouaon
HOUCLKOU OpYAVOU O€ XOPOKTNPEG, OKNVEG 1 AEEELc-oTOXOUG KaTd tn SLdpkela tng otopiag (Andress, 1980;
Cardany, 2013). 2t1¢ NXNTKEG LoTopleg, ol Saokalol eMAEYouV AEEELG-KAELSLA Qo TO KELEVO KaL OTN OUVEXELA
epyalovtal HUe TOUG HOONTEC yla va oploouv €va NXNTIKO €€, TTOU ameLkovilel Tov TOVO Kal Th onupacio kabe
A€ENG-KAELSLOV.

OL nxo-lotopieg (sound-stories) otn pouowkn Tadaywylkn, Wlaitepa KaAtd TV MPwiUn matdikn nAukia,
amoteAoUV ULa CNUAVTLKA EKTIOLOEUTIKY TIPOCEYYLON TIOU UTOPEL va eVIoXUOEL TNV aVATTTUEN TWV TIASLWY UE
TOAQTAEC HopdEC. Ta maldld €xouv Tn SuvatotnTa va adopoLwvouV VEeG TAnpodopleg Kal Se€LO0TNTEG Héow
mayvidlol Kot SnpLoupyLlkwy Spactnplotitwy, Kat tpoadépouv éva mAolato reptBailov pabnong.

OLnyxo-Lotopleg Kal oL cUVEMAKOAOUBEG NX0-ELKOVEG, TToU Bacilovtal o€ nxoypadpnuévous puatkoug NXoUG, OTIWG
0 NXog tng Pong tng Bdlaococag, tou Bpolopatog twv Sévipwv oAAG kAl GAAwV nxotomiwv, €lval €vag
€VOAAOKTIKOG TPOTOG TPOCEYYLONG TNG HOUGCLKAG Tipog Ta Tadid, kabwg Kat tng dlag tng puong. Eival éva
LLOUGLKO-TIOLS 0y WYLKO TtaXVidL TwV EKMAUSEUTWY, YLA TO TWE UmopoUV Ta TtadLd vo yvwpioouv Kat va ppunbouyv
Axou¢ ard to mepBAAoV, XpNOLUOTIOLWVTAC TA KPOUOTA Opyava. TG TANG (tuumava, viédLa, Hapakeg, EVOTPEC,
petaAodwva, EuAddwva®) pe mpwTdTUTOUE TPOTMOUC Kot T PWVA TOUG, WOTE va eMevBUOOUV LOUGLKA
Sladopeg otopieg. Ta madld akoUV MPOCEXTIKA Wia adriynon amd tn/tov Sdackdha/ §AoKAAG Toug Kal
emAéyouv éva 6pyavo f KoL MEPLOCOTEPA KAl TIpooTtaboUV va amodwaoouv auTo MoU AKOUCAV LE HXOUG, TTOU val
eival kovtd otov duoLKo nyo.

OL nxo-lotopieg amd nxoypadnoelg medlou elval pa auvbeviiky Sladlkaocia €VOWHATWONG NXNTIKWV
VTOKOUMEVTWY otnv adnynon kat €v téAel otn Sdackalia, kKol amoteAel pla GAANG «TOLOTNTAG» NXNTLKA
adrynon, mou mpodyel tv mepBalloviiky ekmaibsuon kot odnyel otnv olkoAoyiky euvalcBntomoinon/
ouveibnon twv maldlwy. H kwntikn/ xopeutikn/ dwvntikny/ Houaotkn avtidpaon Twv motdLwy 0To AKOUCUA TWV
NXNTKWY VTOKOUUEVTWY, AdYyw TNS auBopuntng ¢vong Toug, OMwE Kol n TAcn Toug yla Uipnon, kablotouv thv
OAn ekmaldeuTikn dladikacio dnuioupytkn kal SLadpaoTiki, evw n yvwon o€ 6,TL adopd Tn yVweLia Toug UE To
duoLko TepBAMoOV A/KaL TO NXOTOMIO EVOC GUYKEKPLUEVOU TOTOU (Ti.X. mapabaAdoolo TapKo, avnyupL o
XwpLo, KataokAvwaon oe Bouvo) n uépoug (TLX. Aeltoupyla o€ Mo eKKAnola ) O LOVOOTAPL) TOPEXETOL
OTOXEUMEVN. To amotéleopa eival €vag cuvapMAoTIKOG TPOTOG adriynong, mou MPoKaAel tn dnpoupylkdtnTa
Kal tn ¢pavraoia. & ocuvduaopd HE T HOUGCLKA Opyava, TTou HrtopolV va Xxpnotpomnotnfolv, Tig Gpwvég Twy
TALSLWY KOl TNV KLYNTIKN ouvodeia, n padnon yivetatl moAvalodntnplakr Kot moAvemninedn.

92 H AioTal e TOL VTOKLLOVTED, ATTO TOL OTOL0. AVTARBNKE TO NXNTKO UALKO YL TV TIOpaywyr TOU padLodwvikol VIOKLUAVTED,
Bpioketal oto youtube otn Stevduvon: https://cutt.ly/DeF6ViHk
93 Ta U0 teheuTaia Gpyava XpNoLHOMOLOVVTAL KUPLWGE OTtd TIG LOUGLKO-TIAS ywyoU S yLaTl TpoUTTOBETOUV HOUGIKEG YVWOEL.
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5. Enidoyog

Ev katakAeibl, n @wvoypagia cuviotd toco tn Sadkacio tng emtdmiag Kataypadng TwV NYXNTIKWY
VTOKOUMEVTWY armod 1o Gpualkd, avBpwItoyeveg H/KaL UNXAVLKO NXOTOTiO, 000 KOl TO (8L0 TO TIEPLEXOUEVO TWV
NXNTWKWY VIOKOUUEVTWY o TNV eMLTomia kataypadn. Otav ta nxntika autd tekpunpla/ nxoypadnoelg nediou
EVOWUOTWOOUV O£ -KaL cUVSUACTOUV pe- adnynUATIKA MAaiola, pmopolv va SnULoupyoouV UBpLELKES LOPPES
nxntikng aenynons (padlodpwvikn ekmoprr, padlodwvikd VIOKLAVTEP) KAl ETOL VO CUVLOTOUV €va VEo €(60¢
TEKUNPLWONG: TO £9VOypaPIKO OLKOAOYLKO VTOKIUAVTEP, TIOU otnpiletal otnv (Akouotikn) Owkoloyia Adyw
nxotoriou, otnv EBvoypadia Aoyw enttdniag Epeuvag kot 0to NTOKLLaVTEP Aoyw padlodwvikol lboug.

Muat GAAN UBPLELIKA NXNTKN Hopdn adrnynong EXOUUE LE TNV EVOWHATWON QUBEVIIKWY NXOTOTWY Ao TLG
nxoypadnoelc mediouv oTIg EKMALSEUTIKEG NXO-LOTOPLEG, RGN GTNV TTPOOXOALKA Kal T GXOAWKN aywyr], tou Sivel
™ Suvatdtnta otoug/otig motdaywyous/ eKMALSEUTIKOUC VO EE0LKELWOOUV Ta TIAUSLA E TNV NXO-TIOLKIAOTNTO
€VOG TOTIOU Kol va T KAvouv va cuvdudoouv tn Fewypadia pe tn Quoikn lotopla Kat TNV TOTKr AKOUGCTLKN
Owoloyia. MapdAAnAa, oL nxo-lotopieg yivovtat KatdAnAa epyoleia yia tnv umootnplén G OALOTIKAG
avantuéne twv madlwy, kablotwvtag tn Sladikacio pAbnong Mo EUXAPLOTN, QATMOTEAECUATLKY KOl ME
TiepBaAAOVTIKA ODEAN.
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From Field Recording to Hybrid Sound Narratives: Ecological Radio
Documentary and Music-Pedagogical Echo-Stories
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Abstract

This study contributes to the fields of Acoustic Ecology, Ethnomusicology and Environmental Education, offering
insights into innovative approaches to sonic storytelling and ecological awareness. This paper explores the
creative potential of transforming field recordings into ecological radio documentaries and educational audio-
stories. Drawing on Bill Nichols’ (1991) definition of audio documentaries as narratives based on location sound
recordings for scientific, environmental, and educational purposes, the study focuses on the complex process of
recording, curating, and recontextualizing environmental soundscapes.

An ethnographic approach to field recording highlights the importance of documenting geophonic, biophonic,
and anthropophonic sounds as integral components of soundscapes and the cultural identity of a place. The
methodology includes the high-fidelity recording and classification of audio data from both mainland and island
regions of Greece, which are embedded into narrative frameworks, giving rise to hybrid forms of sonic storytelling
and a new documentary genre: the ethnographic ecological documentary.

Simultaneously, the educational potential of “sound-stories” and “sound-icons” is examined as tools for music
pedagogy and environmental education. Through listening and sound-mimicry exercises, children interact with
natural sounds, developing rhythmic skills, creative imagination, and ecological awareness.

The study contributes to the fields of Acoustic Ecology, Ethnomusicology, and Environmental Education, proposing
innovative approaches to the use of sound as a medium for understanding, connecting with, and raising
awareness about cultural and natural environments.

Keywords

Field recording, acoustic ecology, hybrid sound narratives, radio documentary, ecological/ethnographic radio
documentary, environmental education, ecological awareness
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O YypopBiotomnog tn¢ Bpavpwvag:
NeputtwotoAoyikn) MeAétn Kataypadng evog Hyotomniou og AnelAn

EppavounA Avaotactadng Ajuntpa Aypadlwtn Oeodavnc Mapaykog
Anodolrog Anodottn Akadnuaikog Yrdtpodog
Tunuo EBvopouoikoloyiog Tunuo EBvopoucikoloyiog Tunuo EBvopouoikoloyiog
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NepiAnyn

To MapkormouAo amoteAei évav onuavtiko Biotormo ayploag {wn¢ otnv ATTLKN, UE TO TOTLO TOU Va EXEL TTAPAUELVEL
oxebov auetaBAnto ano tnv apxalotnta. Qotooo, cuyxpova neptBalovtika (NTHUATa MPokaAoUv avnouyia: n
mdavn UETATPOT TWV QUOLKWY OYTEWV TOU TTOTALOU Epacivou O& TEYVNTEC KATAOKEVUEG AMMEIAEL TNV MAoUGCL
BLomoLkIAGTNT TTOU XapaKTNPIleL QUTN TN ONUAVTIKY TTEPLOXT. H mapouca UEAETN apopd OTNV KATAypapn Kal
avaAuon Twv xapaktnplotikwy Ttou vypoBlotonou tn¢ Bpavpwvag kat uAomotndnke to 2019, riptv tnv évapén
TWV EPywV Kot tapeuBaoswv otnv neptoxr). O KUPLOG OTOXOC TNG EPEUVAC NTAV N oUAAOYN SLAQOPETIKWY TUTTWV
6eS0UEVWV (NXOYPAPROELS, KIVNUATOYPAPNOELG KAL PWTOYPAPLES), EOTLAJOVTAG OTN UEAETN TWV YWPOXPOVIKWY
uetaBoAwv Ttou nyotomiou O AUTO TO HOVAOIKO olkoouotnua. a tnv akplBEotepn katayparn Tou
UypoBLotomou kot Twv UETABOAWVY TOU KATA T SLAPKELA EVOG ETHOLOU KUKAOU (arto Tov Mdio Ewg Tov AekéuBplo
tou 2019), mpayuatorotiOnkov TEGOEPLC NYOYPAPNOELS — Uit YLt KAOE ETTOXN — OE TPELG SLOPOPETLKEG XPOVIKEC
OTIYUEC TNG NUEPOC (TTPpwi, UECNUEPL KAL QITOYEUUA-COUPOUTTO). AlTO TNV QVAAUGCH Kol KATNYOopLOMOoina Twv
bebouévwy mou aguAdéydnkav Siarmiotwinke nw¢ to nyotomio tou YypoBiotomou the Bpaupwvag amotelsl
nieptBaAdov vyYnAnc mototntac (Hi-Fi), pe eéalpetikn akouotikn kat atodntikn rmototnta fyou. lNapatnpeital
uYnAn nukvotnta kat molkiAia nyntikwv Sedougvwy, A0yw TNC UEYAANG ouykévipwang opvidonavibac ota
onuEia kataypaeng.

NéEelg Kheldua

Hyotorio, kataypadég mediou, nxoypadnoelg, vypofLotomnog Bpavpwvoag, BLBAL0BNKN NxwV

1. Evcaywyn - O YypoBidtomnog tng Bpavpwvag

Avapueoa otnv 0oTIKomotnpévn ApTépda Kal To TAXEWG avVamMTuooOpevo MapkomouAo, 0 UypoBLOTOMOG TNG
Bpaupwvag amote)el évav amnod toug teheutaioug BLotomoug ayplag {wrg otnv ATTIKN. € amootacn HoALg 30
X\LOMETPWV amo tnv ABrva, péoa oe pa eldopn mediada mou Siépxetal o Epacivog motapudg, o uypoBLOTOmog
Tou Mpootatevetal arnd to diktuo Natura 2000, apapéVEL OXESOV AUETAPBANTOG ATIO TNV APXOLOTNTA LEXPL KO
onpepa (Zxnpa 1). H meploxn €xeL avaknpuxBel «Tomog Kowotikng Znpaociag (TKZ)» kot avikel otig «ELOKES
Zwveg Alatripnong (EZA)» (EANViko KtnpotoAdyio, 2024).%4 H eupUtepn meploxr KaAUTTETAL Ao TTOKIAOpopdN
YAwpida, amoteholpevn amd Baldoolo Kat mapdktia BAdctnon, uypotomik PAAOTNON, HECOYELAKOUG
Bouvwveg Kot evonuKa Tteukoddon mou o cuvduacuo pe tn Baldoota {wvn Kat ta UGEALUPa VEPA ATTOTEAOUV

9 yné tov N. 3937/2011 (DEK 60/A/31-3-2011, épH. 5, ap. 4).
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KatadpUiyla ya ta pkpd {wa’®, mpooeAkiovtag toutoxpova Kal  peyoAltepa OnAaoctikd®® (EAANVIKA
OpviBoAoyikr Etatpeia, 2021;EAANVIKO Kévtpo Blotonwy, 2017). H peydAn motkiAia StadopeTikwy BLOTOMIWY TToU
0 OUYKEKPLUEVOG LypoPLotomog dlhoevel, o cUVSUAOUO UE TIG ATILEG MEBOSOUC YEWPYIKAG EKUETANAEUONG
Snulovpynoav éva ouvexwg UeTaBoAAOUEVO GUVOETO UYPOTOTIKO olkooUoTnua povadikng agiag (EAANVIKNA
OpviBoAoyikr| Etaipeia, 2021). Ano TV apyoldtnta €YLVE AVTIANTITH N LWOLALTEPOTNTA TNG TIEPLOXAG, ME TOV VA0
™G Bpaupwvioag Aptéutdog va amoteAel TO EMIOTEYAOMA TNG CNUOVTLKOTNTAG KAl TNG OMOUSALOTNTAG TNG
nieploxng (Attica Wetlands, n.d.).

TG NUEPEC Hag, OAo €va meplBallovtikd atomnua Ppiloketal o €€€AIEN, kaBwg £xel eykplBel kot
xpnuotodotnOei n mpaypaTonoinon avtlmANUUUPLKWY £pYwV TIOU EMNPEAlOUV ApEeaa TNV USPOAOYLKH AsKAvn
Tou pépatog Epaocivou pe mARBo¢ mapsppdoswv®’. To doToxo autd UToépyo, OTwWE UTooTNPILlETAL amd TOUG
mAéov e8koUC, £€xel AN kotoyyeABei®® amd meplBaloviikéc un kuBepvnTikéG opyavwoelg (European
Investment Bank Complaints Mechanism, 2023) kol LSWWTEC Kal PEXPL TWPA TIOPOUEVEL OVOLXTO TIPOG
avaBewpnon, aneldwvtag TNV TAoUola  BlomolkiNoTnTa Tou  kabopilel aut TNV TOOO0 ONUAVTLKA
TIPOCTATEVUOWEVN TIEPLOXN PUOIKNG, BLOAOYIKAG KAl apXaloAoyIKAG atiag.

Ixnua 1. Neployxn Natura 2000 (GR300419000)

2. Zto)o¢ Twv Kataypadpwv

H mapouoa epyacio adopd otnv kataypadr kol avaAucn XOPOKTNPLOTIKWY CNUELWV TOU UYpPOBLOTOMOU TNG
Bpaupwvag, onwe kataypddnkav to 2019, mpLv TNV Evapén Twv OXETIKWY TAPEUBACEWY OTNV EVPUTEPN TIEPLOXT.
AkoAouBwvtag Tig apxeg TG Akouotikng Owkoloylag, emblwketat n avadelgn, evatodntomnoinon kat n LeAETN
NG oxéong avBpwrou - meplBaiiovtog, Le péco tov Axo (Wrightson, 2000). H cuykekpluévn LeAETN amoteAel
LEPOC pLag EVPUTEPNC TTPOOTIAOELAG YL T SELYHOTOANTITIKA KaTaypadr] LOLOITEPWY NXOTOTIWY OE TIEPLOXEC TOU
eA\nVIKOU Xwpou, Pe Eudoaon o MEPLOXEC TTOU aVTLUETWITI{ouv auénuévn eptBarlovTikn mieon kat KlvdUvoug
(r.x. aotkomoinon, katactpodEg amd mupkaylég). Embiwén elvat n nxntikn xoaptoypddnon autwv Twv
nXoTomiwy Kal n Snuloupyia evog eviaiou NYNTIKOU XAPTN UE TO 6UVOAO TWV KATOYEYPUUUEVWY TOTIOBECLWV.

% EvSelkTikd avadépovtat Ta e€Ac: Pdpla, BAatpayol, xéAta ko dAAa uSpdpLa wa otn Baidoota Zwvn Kat ota ubAAHUpa
vepd tou Epacivou, TouALd OTwg EpwELOG, LIKPOTOLKVLAG KO 0NSOVL 0TOUG KOAQLULWVEG, TPUYOVL, GUKOPAYOG Kal KOUKOG
0€ KOAALEPYNOLUEG EKTACELG, QPTIAKTLKA OTIWG 0 PLOAETOC Kal N aetoyepakiva atoug Addoug, yAdpol Kat aAKUOVEG TNV
napaitakn Lwvn.

% Nuditoa, aAemol, kouvapL.

97 $10 MAalLoL0 Tou UTIOEPYoU Tou Epacivou Ba ekteAecToUV 0L aKOAOUBEC Epyaoies: SLAMAQTUVON TWV PERATWY KAt EMEVEUGH
TOUG E CUPHATOKLBWTLA, EVIOXUON TWV TPAVWV KAl TN KOLTNG, KATAOKELT GpPAYUATOS AVACKXEONS TANUUUPWY (LUE OXETO
£VOG avolypatog otn BAcn Tou GpPAayUaTog) Kal OVOXWHATOS Yia TNV TOTIKA 060 (Ue OXETO TTOAAMAWY OVOLYUATWY) OTO
péua Epaacivou (avw pouc Epaacivou), k.d. (European Invenstment Bank Complaints Mechanism, 2023).

%8 B\. 5xé610 ExBeonc Moplopdtwy «AvtumAnupuptkd Epya» (European Investment Bank Complaints Mechanism, 2023).
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3. Me0o&oloyia

H neboboloyia Baciotnke otnv oUAAOY QATIOKAELOTIKA TOCOTIKWY OeSOMEVWY, OMWG nxoypadnaon, kat oxt
moloTikwy dedopévwy, OMwWG Ta Eviuna kataypadng nediou, efattiag tou peydlou medilou €peuvag Kot TG
Suokoliag mpocéyylong kat kataypadng. Emhéxbnkav entd yapaktnplotikd onueia®® (IxAua 2) ylo oTatikég
SelypaToANTITIKEG Kataypadeg, pe Baotkn emiblwén va KUKAWBEL n eupUTEPN MEPLOXN) WOTE VO ANMOTUTIWOEL
mAnpéotepa. MNa tv kataypadr emAéxBnkav evdedelyuéva onueia mapatApnong KOVIA O EVNUEPWTIKEG
Tvakideg (tomoBetnpéveg otov xwpo amod thv EAAnviky OpviBoloyikn Etatlpela), mapatnpntipla mavidag kot
YAwpidag, aAAd kol onueia pe €évtovn BlomolkAdTNTA Yo TN GUAAOYN Twv Sladopwv AXWV Tou Xapaktnpilouv
TNV MEPLOXA.

MpayuatonotBnkay kataypadEg Kat oTLG TECOEPLS EMOXEC, Snuoupywvtag évav Etrioto KukAo'®. Ta téooepa
£exwplotd olvola kataypadwv tne kabe emoxncl® amoteholvrav amd TPELG EMIUEPOUG SELYUOTOANTITIKES
KotaypodEC oe SLadOPETIKES WPEG TN NUEPAS (Tpwi, peonuEpL Kal amoysupa-Bpadu) (Zxnua 3), oxnuatilovrog
évav mArpn Hueprioto KUkAo%2, AkoAouBwvTog Tn GUYKEKPLUEVN TIPOCEYYLON, Kataypddnkayv oySovia téoospa
(84) dlakpttd Seiypota nxntkol Kal OmTIKoU UALKOU, TO OTtolol GUVTEAECAV OTNV aKPLBECTEPN ATOTUTIWGN TWV
ETIOXLKWV UETAPBOAWYV Kol TwV NUEPHOLWY SLAKUUAVOEWV GToV UypoBLdTorno.

Ta otadia mpoogyylong twv kataypadwv oplotnkav wg €€Ng: a) Aviyveuon: e pia | Kol MOPATAVW
OVOAYVWPLOTIKEG ETMLOKEYPELG OTN TIEPLOYXN, N OpAda TeplnynBnke o€ mBava onpeia evéladépovtog, ota omoia
paypatonoinoe SOKIUEG, WOTE va eKTIUAOEL Kal va afloAoyrnosl To TBavo NXNTIKO KAl OMTIKO UALKO TIpOg
kataypoadrn, kabw¢ kat va efolkewwBel pe tov efomAlopd oe ouvOnkeg meblou. B) Kataypaen:
MpayuatomoBOnkav Kataypadec ota emleypéva onueia pe elbikd e€omhiopd, edapupdloviag TEXVIKA
nxoypadnaong ocuupatn pe nxoypadnoeig mediou (field recording), e tautdxpovn kataypadr omTikou UALKOU
(kwnuatoypadnoclg). y) Amodnkeuon/apyelodétnon: To MPWTOYEVEG KATAYEYPAUUEVO UALKO apxeloBetrBnke
LE TPOMo wote va eival eVkoAa mpooPactpo. 8) Emeéepyaaia: To MPWTOYEVEG UAIKO EMEEEPYAOTNKE WOTE VAl
eivat og popdn (format) katdAAnAn yla akpoacn kat Ogaaon. €) AvaAuan/AéioAdynon: To emefepyaoEVO UALKO
avaAlBnKe wg TPOG TOUG NXOUG TIOU mapatnpndnkav ota onpeia, ava emoxn, (NXNTWKEG TNYEG, NXNTLKO
evbladEpov, EMIKPATESTEPOL NXOL), Kal Katataxdnke avaloywg o mivaka (Ixnuata 4.1, 4.2).

Ixnua 2. Ta 7 onueia kataypadwv Ixnua 3. Xpovodiaypappa Kataypadwv (yia éva onpueio)

9 0L ouvtETOyHEVEC TwV onpeiwv: Enpeio A: 37.92724,2, 24.003187, Snueio B: 37.926630, 24.002005, nueio I 37. 925092,
24.000265 inpueio A: 37.924657, 24.000481 , snueio E: 37.924955, 23.994754 , snueio 2T: 37.925447, 23.994373 , Znpueio
Z:37.926767, 23.995168.

100 sta mAaiola T épeuvog opiletal we Etriotog KukAoc n meplodog Mdioc-Aekéupptog tou 2019.

01 rg v KdBe emoxy eMAEXONKE €Vog XOPAKTNPLOTIKOG OMO KALPLKEC OUVONAKEG MAVOC YL TIPOYHATONOiNGn Twv
kataypadwv. TuykekpLpéva, Matog, louAlog, ZemtéuPplog , AskEUPpPLoC.

102 st mAaiota TG epyaciac opiletal wg Huepriotog KUKAOC To €va ELKOCLTETPAWPO.

315



7' Conference on Acoustic Ecology “Soundscapes, Biophony and Climate Change Crisis”
Athens, Ancient Epidaurus, 7-10 November 2024

Ixnua 4.1. Ymopvnua Nivaka A§LoAdynong Ixnua 4.2. Anoonacpa tou Mivaka AfLoAdynong

4. Erihoyn Znueiwv Kataypadng

Ta onueia A kot B Bpiokovtal otnv mapdxtio meployn tou uypofLotomnou. To onueio I Bpioketal o éva pkpod
EedwTo, KoVTd oe pia amd TI¢ L6660oug Tou uypofLotonou, Sirmha amnod évav UKpo mopandtauo tou Epacivou.
To onueio A, mavw os éva LPwpa, emontevel To AéAta tou Epacivou. To onuelo E elval oto povomdtt
TiepLynong mou Stabétel n meploxr. To onueio 2T sival anmévavtl and Tov apyatoAoyikd xwpo Kat Simha amno to
BdaAto. TéAog, To onueio Z eival os éva Eédwrto, Simha amd to BaAto. Emeldn n meploxr elval mMPOoTATEVOUEVN
KOl N TpocBacon elval LEPLKWE TIEPLOPLOEVN, TA EYKEKPLUEVA YL ETILOKETTEC LOVOTIATLO KAl onpela BEaong, Ta
omnoia mpoteivel n OpviBoAoyikr| ETalpeia -pe OXETIKEG TUVAKISEG OTNV TtepLloxn-, elval ta A-B, I'-A, I-Z, I- E, E-2T,
KoL 2T-Z (BA. Zxnua 2).

Inueio A: Bploketal OTNV OKTr KOVTIA OTO MPWTO KUPLO OTOLXElo Tou uypoflotomou, tn BAaAacoa, Kot
npoodEpeTal yla cUAAoYR AXWV OMw¢ GwVAUATO TTAVWV Kal Nxouc meptBarlovtog (a€pag, KUUATIOUOG
Bdhacoag K.d.). H KOVTWVN OLKIOTIK TIEPLOXH, TO E0TLATOPLO, O QUTOKLVNTOSPOUOG KAl TO 0gpodpOuLo,
anoteloloav NYEG avOpWITOYEVWV AXWVY, CUXVA AVETILOUUNTEG.

Inueio B: To onueio autd emAéxBnke AOyw TNG €yyUTNTAG TOU oTa onpela 0mou pwAldlouv Ta MOUALd, OTO
KEVTPO TOU UYPOPLOTOTOU, CE MLKPH amOOoTAcn amo tnv aktr. EmAéyovtag To onpelo autd, otoxog ATav uLa
TIOLOTIKOTEPN KaTaypodr TNG TMAPAKTLOG TIEPLOXAG TOU UYPOPLOTOMOU, E TEPLOCOTEPOUSG BLoAoyLlkoUg (Un-
avBpwrivoug), mapd avOpwmoyeveig Xouc.

Ynueio I: H emloyn tou onpeiou éywve pe Baon tnv eyyUTNTA TOU 0 éva oo Ta KUPLOTEPA UYPA OTOLXELQ TOU
uypoBLOTOTOU, TO PUAKL ATIO TOV TOTAWO Epacivo. EkTiuROnke 6t Adyw tng mukvrg BAAGTnONG, N mapoucio The
navidag Ba rtav évtovn Kal cuvexng. Emeldn to onpeio ftav Kovtd o £vav ROUX0 XWHATOSpouo, BewpnBnke
TIWE OL AVETLOUNTOL RXOL At T CLUTOKIVATOL KL ATIO TOUG ETILOKETITEG Ol ATAV TTEPLOPLOUEVOL.

Inueio A: Ymepupwpévo onueio pe W8laitepo aoBNTkO evoladEpov MOPEXEL LA TIOVOPOLKN OTTTLKI) TOU
vypoPLétonou. Adyw TG €viovng BAdotnong Kat tou eAadpws auvénuévou vPopeTpol tou, BewpnOnke Twg
KaTaypadEG armod To CUYKEKPLUEVO onpelo Oa amodwaoouv LKAVOTOLNTLKA TOUG NXOUG arod tnv opviBomavida kot
Ba mpoodEépeL Lo EUPUTEPN OTTTLKN KOL NXNTLKI «OUITELKOVLON» TOU UYpoBLoTOomou.

Ynueio E: Inueio pe évtovn BAdotnon, PnAd S£vipa, KUKAWUEVO artd KOAALEPYAOLUEG EKTAOELG UE QUTTEAL KOl
eAléC. ETUAEXONKe AOyw TOU poOvVOTATIOU TEPLAYNONG TO Omoio €VOElKVUTOL Ylot TAPATAPNGN TIOUALWY,
AMOCKOTWVTAG 0TH GUAAOYH SLOPOPETIKWY GWVNUATWY TTOUALWV.

Inueio XT: TormoBetnévo oTov e161KA Slapopdwpévo oTabud mapatnpnong, SUTAa armd To LOVOTIATLIEPLHYNONG
KOl KOVTA OTOV OpPXALOAOYLKO Xwpo. Inpeio mou evdeikvutal yla mapatinpnon xAwpidag kal mavidag, kot
€l61KOTEPA MTNVWY, AUbLBLWV Kol EVIOUWV.

Inueio Z: Napdtl 0 auToKNTOSPOUOG KOVTA TIPOUAVUE TNV VIOV MAPOUGCIA HUnXavikwy Axwv/0oplpwv anod
oxXNMaTa, To onueio autd emAéxOnke kabBwe amotelel éva akoua e8IKd SlapopdwUEVO HEPOC TTAPATAPNONC
xAwpidag kot mavidacg, oAU Kovtd 0To TPITo LYPO OTOLXELD TNG TIEPLOXAC, TO £€AOG.
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5. Kataypadég

OL nxoypadnoelc anookomoloayv 6TV AUBOEVTIK avamopaoTach Tou TepLBANNOVTOC Kal 0TNV amotUMwon TG
XWPLKAG Kol XPOVIKAC UeTaBoAnG tou nxotomiou. Na tn Ste€aywyr] TOUC XPNOLUOTIOLONKE N CUUMTWTLKA
otepeodWVIKN TEXVIKA nxoypadnong mediou M/S (Mid/Side). OL Kwvnupoatoypadroel; CupmAnpwvay Ta
OKOUOTIKA SeSopéva TIOPEXOVTOC OMTIKO TAalolo, onuela avadopdc aAld kol SeSouéva OXETIKA UE TNV
TonoBeoia, TIG KALPIKEG CUVONKEG KaL TN XPOVLKA OTLYUN TG Kataypadng. EmutAéov, mapeiyav mAnpodopieg yla
Sladopa anpoonta cuppavia ev wpa kataypadng (m.x. mEPUTATNTEG O KOVTLVA anocTtach).

H ouykekpluévn €peuva e€eTdlel emiong g aAay£g/S5LadopomoLiCELS OTO NXOTOTO e BACH TLG EMOXLOKEG KOl
nuepnoteg HeTafoAég. MNa autd to Adyo SnupoupyrBnke pa Bdon SeSopévwv LE TOLOTIKA KL TTOCOTIKA
otolxeia, Katnyoplomolnuéva ava tonobeoia, NUEPA KAl WPA, CUVOSEUOUEVN OO ML APXLKH UTTOKELUEVLKN
aflohdynon Tou nNXNTIKOU evSlodEPOVTog TwV NYoypadnoswv w¢ TPOG TNV NXOMOWKIAOTNTA Kal ThV
Blomowkhotnta (BA. Ixnua 4.2). EmumAéov, n €peuva MApoucldlel opxelo AXOU O€ QMOKWSIKOTOLNEVN
otepeodWVIKN Hopdr TTou TPOBAAAOUV TOUG XOPAKTNPLOTIKOUG HXOUG TOU UYpoBLOTomou, cUVOSEUOEVA ATIO
Lo GUAAOYH OTATLKWY KIvnUoTtoypadroswy.

Mo TG nxoypadnoelg kot BLVTEOOKOTNCELS TTOU Tpaypatomnolfnkav otov uypoflotono tng Bpaupwvag,
eTAEXONKe N LEBOSOG TNG MAONTIKAG Kataypadrg, n onola cuvictatal otnv 660 To SuVATOV TILO SLAKPLTLKA
mapouacio TwWV LEAWV TNG EPEUVNTIKAG OUASAC KOTA TN SLAPKELD TWV Kataypadwy, LE GKOTIO TV EAayLloTonoinon
NG MAPEUPBAONC 0TO NXNTIKO Kot orttko medio (Aoudomoulog, Eppavoun, Mapaykog, & Katepéhog, 2012). 3e
KaBe kataypadn o e€omAlopog tomobetolvtay oty idla akplBwg B€on, XpNOLLOMOLWVTOC WG onUEeia avadopdg
dwroypadieg and tnv mpwtapxik TomoBEtnon Kot GpuoKA onUadla oto XwPEo Twv Kataypadwv. ITdxog Atav
va SnuioupynBoulv apOuoLeg ouVONRKeS KaTtaypadng yla TNV ANMOTEAECUATIKA CUYKPLON TWV eyypadwV HeTAEY
Toug, Staodalilovrag OtL TuXOV Sladopomolnoelg mou apatnphOnkav odpeiloviav oTo i5Lo To TEPLEXOEVO KOl
oxL og SLadopEg oTLg pubuLoeLs kat otnv TomoBETNon Tou e€omAlopoU. KabBe kataypadn gixe Siapkela nepimou
Sekamévte Aemtwy, e okomo va e€axOel WPEALLO UALKO SLAPKELOG TOUAAXLOTOV SEKA AETTTWV.

5.1. Hxoypadnoeig

oL TNV TLOTOTEPN NXNTLKI AMELKOVLON Ko AapBdavovtag urmodn Tig LOLatepOTNTEG KAL TLG CUVONKEG TTOU EVEXEL N
nxoypadnon oto nedio (field recording) emAéxBnke n cUUMTWTLKA TEXVLKN Nxoypadnong M/S (Mid/Side) Adyw
NG avaykng ylo otepeodwvikn kataypadr Tou nxotomiou. H Texvikn auth elval gupéwg ommodekTn yla
nxoypadnoelg puoikwv Tomiwv, Adyw TG oadrvelag Kot tng eueAL§iog mou mapéxeL KAatd TNy enefepyacia 0oov
adopd otn Stapodpdwon tou eVpouc Kat Tou BaBouc (Huber & Runstein, 2017, 0. 141.). MAEOVEKTN O AUTAG TNG
TEXVIKNG amoTeAEl TO HIKPO BApoC Tou £€OMALOUOU TOU XPELAlETAL yla TNV MpayUaTonoinor t¢ oto nedio.
XpnotpomnotBnke to pikpodwvo Studio Projects LSD2 to omoio StaBétel SUo peydhou Sladpayuotog kadec. Ma
™V endvw kapa emAéxBnke To mavto-kateuBuvtiko (omni directional) Staypappa Kot ylo tTnv KAtw emihéxbnke
10 S1-kateuBuvTIkO Staypappa (figure of 8). H emdvw kapa Tou pikpodwvou TomoOeTHBNKE WOTE va OTOXEVEL
(on-axis) e TO vONTO KEVTPO TOU UYPOBLOTOTOU 0 OAa Ta onpela Kal OAEG TIG kataypadEg. H katw kapa tébnke
oe ywvia 90 polpwv off- axis o oxéon He TNV emdavw, SnA. KABETA WG IPOG TO VONTO KEVTPO TOU UypPoBLOTOTOoU,
AapBavovrag mAnpodopieg tou mepipepelakol xwpou (xnua 5). Ma va anodeuxbolv avakAAoeLg Kal va
anodoBel peaAloTkA 0 fXOG, TO MKPOPwWVO TomoBetBnke oe LYOG 1.7 PETpwy, mpooeyyilovtag To VYOG Twv
QUTLWYV TOU PECOU avBpwTTou, Kal EPaPUOCTNKE OE QUTO APPWBOEC AVTIAVEULKO KOL AVTLAVEULKO TUTIOU YOUVAG.
o tnv eyypadn Axou xpnotpomnoltdnke o popntdc eyypadéag Tascam DR-40 og avaluon 24 bit kot cuxvotnta
SetypatoAnyiag 96 kHz yia BéAtiotn moldtnTa fXOU.
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Ixnua 5. O kataypadlkog e€OMALOUOC oTa onueia kataypadng

5.2. Kwnpatoypadnoelg

H kwnuotoypadnon TPayHOTOMOLOnKe yla apxelakoug AOyoug UE BaOLKO OTOXO TNV AmotUMwWon Twv
ouvOnkwv uTd TIg omoleg Eywvav oL kataypad£g, Tn culloyr| emuTA£ov MAnpodopLWV yia To meplBdilov, Kabwg
KAl TN Xpnon toug wg avadopd, katd tnv elpecn Twv onueiwv eyypadng. OL Kwnuatoypadnoelg dev
anmookomouaoay HOVo ot cuvodeia Tou NXNTKOU UALKOU, aAAG ETLITAEOV OTNV TTOPOXH EVOG TPOCHETOU EMLTESOU
AvtAnong 6e6oUEVWY, UE OTOXO TNV EMUTAEOV ATIOTINON KoL EKTLNGN TWV NXNTKWV Kataypadwy. Ma Tn oTaTIKN
Kwnuatoypadnaon xpnotponotidnke n kapepa SONY HDR cx320 pe Suvatotnta kataypadng uPnAng eukpivelag
(HD) kaw Baon eAadpwg TUTIOU TPLWV OKEAWV. Z€ KAOE Kataypadrn n KAPEPA NTAV TOMOBETNEVN £TCL WOTE O
daKog TG va oToXEVEL OTO VONTO KEVTPO TOU UYPOBLOTOTOU.

5.3. Enegepyaoia tov YAkoU

To MPWTOYEVEG NXNTLKO KOl OTITLKO UALKO Ttou Katéypale n opdda oto medio uméotn UOVO TNV amapaitnTn
(eAaxiotn) enefepyacio wote va SLEUKOAUVEL TNV HETENELTa afloAoynon Tou UAWKoU. H enefepyaocia Eekivnoe
AMOKWOLKOTIOWWVTACG TIG NXoypadnoelg oe mpoypaupa Pndlakng emnefepyaciag nxou. To nxntikd apxeio
Slawplotnke o Vo kavaAla, To Mid kat to Side kat SnuloupynBnke éva véo -Tpito- Kaval, avtiypado tou Side
KOAVOALOU, HE OVEOTPAMMEVN TOALKOTNTA. To Mid KavaAl tomoBetnBnke oTO KEVIPO TOU OTEPEODWVLKOU
mavopaparoc, Kat ta dUo Side kavdAla ota Vo dkpa tou, aplotepd (“hard left”) kot 6£€d (“hard right”). Katd
™ Sadkacio tng piEng ta dvo Side kavahia opiotnkav ota -3dB os oxéon pe to Mid, 6mwg amatteital yla tn
owoTH  avamopaywyrn TNC KOTOAYEYPOUUEVNC OTepeodWVIKAG  €lkOvaC. [paypatomolibnke  Ama
anoBopuBormoinon xpnolgomowwvtoag Tov alyoplBuo Z-Noise tng etolpeiag Waves, pe puBuioelg
TIPOCOPUOCUEVEG OTNV EKACTOTE NYoypadnon. Mewwbnkav cuxvotnteg KAtw Twv 80 Hz Xxpnolponolwvtag To
vuepatd ¢idtpo Simplon tng etatpeiag FabFilter. Abalpébnkav -og Alyeg nxoypadrosig- oL B6pupol tumou
“pops” TpoepYOUEVOL KuplwG amd To KOAwSO TOou MIKPOdWVOU XPNOLUOTOWWVTIAG Tov aAyoplBuo
anokataotaong X-Crackle tng etatpeiag Waves. 2T0X0G Twv enefepyaciwy ATav n dtachaiion tng moldtntag tou
nxntwkoL UALKoU Kot tautdxpova n anoduyn onolacdninote allolwong oTo TEALKO NXNTLKO OmoTEAEOUA. Ta
TeAKa stereo apyxeia nxou e§ixOnoav oe popdn *.wav, pe 96 kHz SetypatoAniog kot availuong 24 bit.

OL Kivnuatoypadnoslg unéotnoav eAdyLotn eneéepyacia, eotidloviag Kuplwg otn XpwUoTky S16pbwaon twv
TAQVWV KAl 0TV TIpooBnKn emenynuaTikol KeWévou Kal TiTAwv. Xpnotponotndnkav ta Bactkd epyaleia cut,
cross-effect transition, text kat colour tou mpoypdupatog enefepyaciog elkOvVag Kal Kwvnuatoypadroswy Vegas,
™¢ etatpeiag MAGIX.
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5.4. Avaluon tou YAKou

Am6 to oUvoho Twv emefepyacpévwy nyoypadnoswv smAéxbnkav Xpovikd onueia evdladépovtog kot
anopovwonkav tplavta entd dsiypata pe bpwvApaTa TOUALWY Kal Axoug and {wa mou {ouv 6Tov uypoBLoToro.
ATO autd ta deilyparta, Ta SeKAMEVTIE XpNoLlpomoltbnkay yla tnv tautonoinon StadopeTikwy mTRVwy Kot {wwv
HLE TNV TOAUTLUN OUVELOPOPE TNG StadIkTuakiG opdsag «Birding In Athens» 103,

KaBe pia amo tig oydovra téooeplg kataypadeg afloAoynOnKe UTIOKELUEVIKA HE BACN TO CUVOALKO NXNTKO
evbladEpov NG, LETA Ao MOLOTIKH OVAAUGH TOU TIEPLEXOUEVOU TwV SeKAAENTWY nxoypadnoswv. H aloAdynon
€YLVE UE QKPOAON TWV NXoypadnoewv Kol afLOToinon TWV CNUELWOEWV TIOU KPATNoE n opdda oto nedio, Kabwg
KOl TV Klvnpatoypadioewy Tou gixav yivel. Anpioupyndnke £vog mivakag e TTOCOTIKA KL TToLoTKA Sedouéva
yla tnv KaAUtepn meplypadr] Kal KATavonon Tou NXNTLKOU TIEPLEXOUEVOU TOU NXOTOTIOU, UE OKOTIO Va TTAPEXEL
mAnpodopieg kabBwg Kol Ta XPoVIKA ohueia oTig nxoypadnoelg phe £vTovo NxNTko evdladépov (BA. Zxnua 4.2).
Hyoypadnoelg pe mAolaola NXOMOLKIAGTNTA Kal XapnAo eminedo BopUPBou xapaktnploTnKav W AUTEC UE TO
peyaAutepo evbladépov. Q¢ Alyotepo evoladpEPOUTES NXOYPAPHOELG XOPAKTNPLOTNKAV QUTEG UE AlyOTeEpPN
NXomolKAGTNTA Kot VPnAoTepo eminedo BopuPou oe oxéan Ue Toug (emBUUNTOUC) RXOUG Tou TepLBailovTog,
pe Bdon tov oplopd evdg Hi-Fi Hyotortiou®. XpnolpomotiBnke xpwpotikdg kwdikag, onwe daivetal oto
uTOUVN O Tou Tivaka (BA. IxAua 4.1), £€toL WoTe va yivetal eUKoAa avtiAnmT n kotnyopio otnv omola £xet
katatoxBel n kaBe kataypadn.

H avdAuon, n katnyoplomoinon kat n afloAdynoni® twv Axwv tou neptBdAiovtoc Sev éywve oto nedio, oM o
LLETETIELTA OTASLO, CUYKEKPLUEVA KATA T SLAPKELX AKPOAONG TWV NXOYPADNOEWV LUE YWWHOVO TNV TIPOEAEUDH
Toug. KatnyoplomowOnkav og Bloloylkolg (Un-avBpwrivoug) nxous, avBpwroyeveig nxoug (BLoAoywkols Kat
pNxavikoUG nxoug), yewduowkols nxoug (Etuektoodylou, 2013). Emiong, peplkol AxoL xopoKktnplotnkav wg
«dopuBou», cuubwva e TV poogyylon tou Schafer nept BopUBou, mou Bewpeitatl wg evoxAnaon pLag nxoyovog
TINYAG, LNXOVIKAG | NAEKTPOVLKIG, TIOU TTApAyEL LEYAANG LoxUog nxoug (Mviéaotpng, 2018).

Ynueio A: Ot Axol mou cuAAEXBnkav otnv mAslopndio toug Atav avOpwrmoyeveig kat B6pufol (autokivnta,
agpomAdva, outhieg), evw kataypadnkav emiong Bloloywkol Axol and wa (bwvrpata mouAlwy, T.X. AGAnua
KOKopa), KaOwWC Kat yewduaotkol AxoL (KUPaTLopog the BdAhaocoag, Bpdlopa Twv GUA WY Adyw Tou aépa).

Inueio B: OLnxot mou cUAAEXBNKav amo auto To onuelo ntav kupiwg avOpwrmoyevelg (outAieg, pouatkn amd to
€evoboyxelo, Nxog kaumavag, autokivnta, agpomAdva). Alyotepol ATav ot BloAoywkol (pn-avBpwrivol) kat
vewduaotkol ot (Kupatiopog tng 6adAacoag).

Inpelo I': Kataypadnkav yewduaotkoi nxot amnd to pudkt, BLoAoytkol nxoL amd ta TToUALA KoL Ta EVTOUA, HXOL OO
TLG KOUSOUVEC TV MPOPRATWY KoL Unxavikol AXoL Omwg To XTUmNua pag Kopmdvag. EmutAéov, kotaypddnkov
avOpwroyeveic XYoL amod opAlEG KoL ovamapaywyr] LOUGLKAC amo To YELTOVIKO evodoxeio, BopuBol amod Tig
SleAeVoELC TWV 0EPOMAGVWY Kal amo thv Kivnon oxnudtwy otn Aswdopo.

Ynueio A: OLnxoL tou mapatnendnkav Kat kataypdadnkav ftov avBpwroyeveic kat Bloloyikol (un-avBpwrivol)
omw¢ n Balacoa, o aépag, MOUALd, tpoBata Kat KouSoUVES, OpIAEG ammd TtepaoTikoUG, aAld kal BopuBol Omwg
0 MEPUTAQVWEVOG TIWANTIC KOl N Louatkn amod to Eevodoyeio.

Znueio E: OLnxol tou mapatnpndnkav Atav Kupiwg yewduaoikol kal BloAoyikol pn-avBpwrivol, onwg Bpolopa
Twv GUANWY, dwvuaTa MOUALWY, NXOoL ard To VePO, amd mpofarta K.A., avBpwroyeveic AxoL, onwe BAuara,
OMAleg mepaoTKWY, BOpuUPOG amod SLEAEUOELG OXNUATWY KOL TITHOELG OEPOTIAAVWY KOL O UNXAVLKOG NXOG Qo
KOUTava.

103Avot¢épovmt evlewktikd: Kaloyepog, Nepokota, MavupotolpoBdakog, Weutandov,, Qxpootputoida, Kapakdfa, BaAkavikdg
BaAtoBdtpaxog, Maupohaipung, AevipoBdatpayog, AAkuovn, Kiooa, Ztaxtotolkvids, Yodvtpa, Emivog, Kokkiwolaipng, Nepokotoéha,
SipAotaiylovo.

1049 XOPAKTNPLOKOG «nxoTomio UYNAAG moTtotNTaG» Katd tov Schafer, amobidetal og nyotomia pe peydho AOyo OHUOTOG WG TPOG
(reptBaAAovtikd) B6puBo (Signal to Noise Ratio - SNR). Taw ouykekpipéva nxotoria €xouv LSLaitepn akouoTikn StadAavela Kot oL oL Toug
S8ev aAAnloemkaAumtovtal. O Schafer «8aveiletaw» tnv évvola amod ta ugPnAng mototnrag (High Fidelity) nxoouotruata mou
QVOTOPAYOUV UE EEAUPETLK TILOTOTNTA, EUKpiveLa kat unAd SNR tov nxoypadnuévo nxo. O Schafer unootnpilel mwg ta nyotomnia tng
$uong, kupilwg, amoteAovv nxotomia VPNARG ototntag (Schafer, 1994, o. 272).

105 TAAPNG avdAucon Kat o ivakag afloAdynong €xouv avaptnOei otov mapakdtw cUVSEoO:

https://drive.google.com/drive/folders/1T6iVnGE8U9KChgbY5hPn-aoR0OvL-na3t?usp=drive_link
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Inueio XT: OL ol mou moapatnpnénkav NTav yewduolkol onwg to Bpolopa twv GUAAwvY, BLoAoyLkol oL amo
ToUALd, €vtopa, BloAoyikol AxoL amo Toug BATPAXOUC OTO €NOC, HUNXOVLKOL AXoL amd koudoUveg mpoBatwy,
KaBwg kaL B6puBog arnd MTNOELG AEPOTIAAVWV.

Ynueio Z: Napatnpnbnkav pnxavikoi nxol/66pufol amd YAOOKOTTIKO, autokivnTa, SiKukAa, aspomAdva Kal
HOUGCLKN TIPOEPXOUEVN ATO TO YELTOVIKO evodoxeio, kal BloAoyikol ol onmwe ta kpwéipata and Batpdxla,
Slaitepa £vrova PHOVO GTNV aVOLELATLKN nxoypadnaon, 0w Kot AXOG arod ta £VTopa (KouvouTild, OKVITEG).

To teAkd UALKO aglomolnOnke yia tn dnpoupyia pag cuAAoyng armd RXous Twv GWVNUATWY TWV TTOUALWY TIOU
avayvwplotnkav, KaBwg Kol ENTA cUPPAPEG ATTOCTIAOUATWY CUYXPOVIOUEVWY NXWV KAl Kvnpatoypadnoewv
TIoU KAAUTITOUV TO 0UVOAO TWV oNUeiwv cupmeplapBdvovtag otlyplotura armd OAEC TLG EMOXEC KAL WPEG YLAL TAV
AvASELEN TWV XPOVIKWV HETOBOAWY TOU nYoTomiou otov uypoBLdtonoi®,

6. Zupnepdcpata - NoapatnpAosLg

JUMITEPAOMATIKA, 0 UypofLdtonog Tng Bpavpwvag anotedel éva YPnAng Mwototntag (Hi-Fi) Hyotomio (Schafer,
1994, o. 272), pe uPnAr] OKOUOTIKA Kol aloBntik molotnta. MNapatnpeital peydAn mukvoTnTA NXNTIKWY
Sebopévwy  Kal nYNTK TolkAopopdia  (nxomolkidotnTta) Kuplwg Adyw TNG MEYAANG OUYKEVTIPWONG
opviBonavidag ota onueia kataypadng.

To nxotorio oto cUVOAO TWV CNUELIWV KPIVETOL WG ETEPOYEVES KABWE cUYKpOTELTaL armd otolkeia TG dpVoNg aA G
Kal and avBpwroyeveic Spaotnplotnteg. OL nxoyoveg mnyec Stadopomololvtal avd emoyr. Asev mapatnpeitot
£vtova To GOLVOHEVO TNS NXNTLIKAG okiaongt?” (masking), Le Toug AXOUG VoL GUVUTIAPXOUV AP OVIKA HETOED TOUC,
ouvtehwvtag otnv uPnAn otdéTNTA TOu NYoTomiou. Mapd toug BopuPoug, ol yewduatkol kat Blodoyikol (un-
avBpwrtvol) AXoL mapapEVouv euSLAKPLTOL.

MeVIKA TIpATAPNON YLl TO GUVOAO TWV EMOXWV Kol onueiwv kataypadng, eival mwg oL TPpwLVEG nxoypadnoELg,
TIaPoUGLAZouY XanA TUKVATNTA NXNTIKWVY TTANPOdopLWV Kat WKPd Suvapikd e0poc. O akouoTikdg opilovtdg®®
eivat peyadlog, emitpEnovrag Tty aviyveuon Hakpwwv AXwv. OL pechuepLlaveg nxoypadnoslg dtadopormotovvral
ava emoyn, yLo mapadelypa, To kalokaipt Kot $pOWOmwpeo KUpLapXoUV Ta GUVEXOUEVA GWVALATO TWV TUTKLWY,
EVW TOV XELUWVA KAl TNV avolén amouoldlouv. & OAEC TIG EMOXEC OL OMTOYEUHATIVEG NXOYPAdrOELS lval Katd
Baon To AOUYXEC Ao TIC LECNUEPLAVEG, UE XaUNAOTEPN €vtacon tnG o8IKAG KukAodopliag Kal tnv peyaAltepn
Kuplapylo Tou yewduaoikol nXou Tou avEpou.

To mepBalov eudavile XapakTnpLOTIKA gyKATAAEWPNG KOl QVETIOPKOUG ouvtrpnong. MNMapatnpndnke mukvn
autodpung PAdotnon kot Bpavopoata UAwvV Kol KAASWWV ot OxBeg, péoa oTto €AOG KAl OTO PUAKL
Mapatnprndnkav amoppiLpaTa EKTOC TWV KASWY 0 GWPOUG, OTIWG KAl SLACTIOPTA ATOPPLKUATA OTNV TIEPLOXN
vevikotepa. OLeVNUEPWTLKEG vaKkiSeg elxav umootei Oopd kat ol SLadpaoTIKES vaKkiSeg oTa mapatnpnTipLa
¢ OpviBoloyikig Etatpeiog 6ev avamapryayov toug Axous. TENog, n mpayuatonolnBsioca épeuva Pnopel va
XpnotuomnotnBet kat yla ekmatdeutikouc/meptairiovtikols okomoug (Aoudomourog, Eppavoun, Mapaykog, &
Katepéog, 2012), umoypappifovrog tnv avaykn yla Thv mpootacio kat dlatipnor] Tou.

To UALKO Ttou KataypadnKe oTto MAALCLO TNG CUYKEKPLUEVNG £peuvag Suvatal va SlateBel, katomy altiuartog,
oe popeic kat cuUAOYyouG Tou TipoacTiilovtal Tn Slatpnon Kat alomoinon Tou uypoBLOTOTIOU, LLE TOUG OTIOLOUG
n opdda kataypadng ExeL én £pBel oe emadr. OL kataypad£g ano to £€tog 2019 evEExeTaL va AmMOTEAOUV Eval
and Ta EAGXLOTA OTTLKOAKOUOTLKA TEKUNRPLO TNG onuoaciag tou uypoPLotomou, MPoodEPovTag MEPALTEPW
amoSELKTIKA OTOoLXEla YLl TNV avaykalotnTa Tng mpootaciag tou. Eux OAwv amotelel To yeyovog auTtég ol
KaTaypadEG va NV aIOTUTIWVOUV nxotoTtia mou Ba xaboUv 0To MEPACILOL TOU XPOVOU, KABLoTWVTAG Ta TEKUR LA
£vO¢ e€adaviopévou mapeABovrtog.

106 1 GuAAOYR HE TO PWVARATO TWV TIOUALWY TTIOU avayvwpiloTtnKay, KaBwe Kat oL KoTaypadEg yla Ta onpeio A kat A Tou
napouvoialav to MeyaAUTEPO NXNTIKO Kal OMTIKO evdladépov, €xel avaptnOei oe Alota avamapaywyng otnv £E€AG
StevBuvon: https://www.youtube.com/watch?v=WK7gGyytDB8&Ilist=PLxP0o5fSOvr587Ws89e0f2g1jEYMYUYxhM

107 To dawodpevo g «nXNTKAS okloong» (masking) oxetiletal pe tn Suokohia SLEKPLONG AWV OE €va nyotorio. L& éva
uPnAng mototntag meplBailov, ot Stadopetikol nxoL dlatnpouvial guSLAKPLTOL, €KTOC av AAAOL AXOL TIOPOHOLOU
ddopatog toug emikaAvmtouy (Schafer, 1994: 43).

108 AKouoTIKOG OpiZovtog cUHdWV He Tov Truax gival N Tio HOKPLWYI omooTach oe k&Oe katebBuvon and Ty onoia fixot

umopouv va yivouv akouotol (Truax, 1999).
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Abstract

The wetland of Vravrona, located between the urbanized Artemis and the rapidly developing Markopoulo, stands
as a vital wildlife habitat in Attica. Remarkably, its landscape has remained almost unchanged since ancient times.
However, contemporary environmental concerns loom large: the ongoing conversion of Erasinos River’s natural
banks into engineered structures threatens the rich biodiversity that defines this significant region.

The present study concerns the recording and analysis of the characteristics of the wetland of Vravrona and was
conducted in 2019, prior to the works and interventions in the wetland. The primary objective of this research
was the acquisition of different types of data (recordings, film, and photographs). Our focus centered on studying
spatio-temporal variations of sound in this unique ecosystem. Moreover, in order to represent the wetland and
its changes throughout an annual cycle (from May to December 2019) more accurately, we conducted four
recordings (one for each season for three different time periods (morning, midday and afternoon-dusk).

The soundscape of the Vravrona wetland is characterized as a high-fidelity (Hi-Fi) environment, distinguished by
exceptional acoustic and aesthetic sound quality. There is a high density of sound data and sound diversity due
to a high concentration of avifauna at the recording positions.

Keywords

Wetland, Soundscape, Field recording, Spatio-temporal recording, Vravrona

322



7' Conference on Acoustic Ecology “Soundscapes, Biophony and Climate Change Crisis”
Athens, Ancient Epidaurus, 7-10 November 2024

323



ISBN:978-960-466-367-5



	Preface
	Soundscapes in Virtual and Augmented Reality
	Integrating Soundscapes with Augmented Reality: Design and Implementation of a Geo-Located Audio AR App on the European Trail E4 on the Sitia Plateau
	Abstract
	Keywords
	1. Introduction
	9. References

	Interactive electroacoustic music - the concert space as an ecosystem: The Mon Repos Augmented Soundscape Project - A site specific sound installation in a dialectic with its environment
	Abstract
	Keywords
	1. Introduction
	6. References

	Exploring the Impact of Magnetic Storms on Earth's Ecosystem through  Data Sonification
	Abstract
	Keywords
	1. Introduction

	Alabdulgader, A., McCraty, R., Atkinson, M., Dobyns, Y., Vainoras, A., Ragulskis, M., & Stolc V. (2018) Long-Term Study of Heart Rate Variability Responses to Changes in the Solar and Geomagnetic Environment. Sci Rep. 2018 Feb 8;8(1):2663. doi: 10.10...
	Angeler, D. G., Alvarez-Cobelas, M., & Sánchez-Carrillo, S. (2018). Sonifying social-ecological change: A wetland laments agricultural transformation. Ecology and Society, 23(2). https://www.jstor.org/stable/26799119
	Gulson-Castillo, E. R., Van Doren, B. M., Bui, M. X., Horton, K. G., Li, J., Moldwin, M. B., Shedden, K., Welling, D. T., & Winger, B. M. (2023). Space weather disrupts nocturnal bird migration. (P. Marquet, (Eds) the National Academy of Sciences, 12...
	Lindborg, P., Lenzi, S., & Chen, M. (2023). Climate data sonification and visualization: An analysis of topics, aesthetics, and characteristics in 32 recent projects. Frontiers in Psychology, 13. https://doi.org/10.3389/fpsyg.2022.1020102
	Westerkamp, H. (2002). Linking soundscape composition and acoustic ecology. Organised Sound. 2002;7(1):51-56.   doi:10.1017/S1355771802001085
	Improvisation, body, voice and space and Acoustic Ecology
	Listening Together Across Distances
	Abstract
	Keywords
	1. Introduction

	All That Is Solid Decays Into Air –  resonant gestures for ambiances creation
	Abstract
	Keywords
	1. Introduction
	2. Inclusive listening
	3. Resonant Gestures
	4. Musicalize the sound environment – ambiance improvisation

	Soundscape Analysis
	Non-standard acoustic measurement for architecture soundscape mapping
	Abstract
	This paper discusses an ongoing PhD research aimed at developing tools and techniques for studying the sound environment of specific locations. The goal is to integrate these findings into early design stages of architecture and planning. The researc...
	Keywords
	1. Introduction

	The sound territories of diversity, between humans and non-humans  An anthropological-biodiversity approach of the soundscapes  territorialization in urban resourcing areas
	1. Introduction: anthropization of territories and deafening of natural landscapes
	1.1. Anthropo- and biophonic metropolitan territories analysis through bird song spatialization

	2. Bordeaux ReSonA “Ressourcement - Sonorités - Ambiances” : a quiet areas study
	2.1. Soundscape indicators in quiet areas in Bordeaux: presence spectrum, audibility and proxemics
	2.2. The source-soundmap, territorial battlefield of sonic actors? The example of the Taillan forest site
	2.3. First conclusions on the sound sources territorialization in the Taillan Forest

	3. Conclusion: soundmaps for landscape planning?
	4. References
	Acknowledgments
	Echoes of Embodied Experiences: Walking Methodologies for Sensorial Research
	Abstract
	Keywords
	1. Exploring the Sensory Dimensions of Oriente Station's Architectural Design

	Soundscape of Agia Paraskevi Cave (Skoteino, Crete, Greece)
	Abstract
	1. Introduction
	2. Methodology
	3. Results
	4. Discussion
	5. Research recommendations


	Measuring the noise footprint of tourism
	Aggelos Tsaligopoulos
	Department of the Environment, University of the Aegean
	tsaligopoulos@env.aegean.gr
	Stella Sofia Kyvelou
	Department of Economic and Regional Development, Panteion University
	skyvelou@gmail.com
	Nicos Bobolos
	Department of Interior Architecture, University of West Attica
	nbobolos@uniwa.gr
	Aimilia Karapostoli
	School of Architecture, Democritus University of Thrace
	aimilia@karapostoli.gr
	Yiannis Matsinos
	Department of the Environment, University of the Aegean
	matsinos@aegean.gr
	Abstract
	Keywords
	1. Introduction
	5. References

	Soundscape analysis and Digital Preservation
	Οι Ήχοι του Τελευταίου Παραδοσιακού Φανοποιείου της Σκοπέλου
	Περίληψη
	Λέξεις Κλειδιά
	1. Εισαγωγή
	2. Μελέτη περίπτωσης
	3. Δημιουργία ηχητικής βιβλιοθήκης
	4. Καταγραφή ηχοτοπίων
	6. Διάχυση του έργου

	The Sound of the Last Traditional Tinsmith of Skopelos
	Abstract
	Keywords

	Ηχοδιαδρομές και προστατευόμενες περιοχές –  Η περίπτωση μελέτης του Εθνικού Θαλάσσιου Πάρκου Ζακύνθου
	2.1. Τα σημεία καταγραφής

	Ειδικότερα, στο Καλαμάκι επιλέχθηκαν 5 σημεία, ακολουθώντας το προκαθορισμένο μονοπάτι και επιλέγοντας ως πρώτο σημείο, εκείνο που βρίσκεται πιο κοντά στο οδικό δίκτυο. Με κατεύθυνση προς την παραλία συνεχίστηκε η καταγραφή σε σημεία εναλλαγής οικοσυσ...
	2.2. Κατηγοριοποίηση ήχων και ηχογραφήσεις
	2.3. Βιοποικιλότητα και χαρακτηριστικά  του τοπίου
	2.4. Αφηγήματα
	4. Βιβλιογραφία

	Soundwalks at Protected Areas,  The case study of the National Marine Park of Zakynthos
	Abstract
	Keywords

	Exploring the sonic tapestry of insular Greece: spatial capture and  systematic analysis of the Naxos’ Island soundscape
	Laboratory of Music Acoustics & Technology (LabMAT),
	Department of Music Studies, National and Kapodistrian University of Athens
	Abstract
	Keywords
	acoustic ecology, soundscape research, spatial recording, ambisonics recordings, sound-source classification
	1. Introduction

	Resonant Echoes: Acoustic Heritage and Cultural Memory in the Mani Peninsula
	Abstract
	Keywords
	1. The Mani Peninsula

	Keynote I
	Becoming-insect in music and sound art. Some examples and questions
	Abstract
	Keywords
	5. References

	Acoustic ecology and Soundscape ecology
	Some Notes on an Ecology of Time
	Abstract
	Keywords
	1. Introduction
	4. References

	Environmental Active Listening as a Form of Ecological Activism.  Case Study: The Soundscape of “Pedion Areos”
	Abstract
	Keywords
	1. Introduction

	A Hypothesis on the Influence of Ground Vibrations and Geophonic Sounds on Human Brain Activity
	MSc in Informatics, University of Piraeus, Greece
	M.Α. in Music Technology, NKUA, Greece
	gfarilekas@gmail.com
	PhD Candidate NKUA
	Department of Digital Arts and Cinema, NKUA, Evia, Greece
	penbek7@gmail.com
	Ανάδειξη της φυσικής και πολιτισμικής κληρονομιάς μέσω ηχοτοπίων- Περίπτωση μελέτης: η θαλάσσια προστατευόμενη περιοχή της Γυάρου
	Περίληψη
	Λέξεις κλειδιά
	1. Εισαγωγή
	4. Βιβλιογραφία

	Highlighting natural and cultural heritage through soundscapes -  Case study: the marine protected area of Gyaros
	Abstract
	Keywords

	Soundscapes as a compositional framework
	Ηχητικό περιβάλλον και παραδοσιακή μουσική  στα ορεινά Πιέρια πριν την ηλεκτροδότηση
	Sound Environment and Traditional Music in the Mountainous Pieria before Electrification
	Acoustic Futures:  Eavesdropping on Dystopian and Utopian Possibilities
	Abstract
	Keywords
	1. Acoustic Futures in Superposition
	2. Echoes from the future

	“Oceanic ClimateScapes” : A real - time sonification of aquatic physicochemical climate change data, set on marine soundscapes
	Abstract
	Keywords
	1. Introduction

	2. “Oceanic ClimateScapes” – A performance for the sonification of climate change in marine waters, based on aquatic soundscapes
	3. Conclusions
	4. References
	Utilizing soundscape analysis for site-related fixed media composition inspired by the acoustic environment and history of the Decauville route at Alona, Florina
	Abstract
	Keywords
	1. Introduction
	6. References

	Knud Viktor (1924-2013) – The Art of Listening
	Abstract
	Keywords

	Αέρας και Ήχος: Ιστορικός Ήχος,  Αρχαιολογικά και Ιστορικά Δεδομένα Μεταμορφούμενα σε Ηχητική Τέχνη
	Περίληψη
	Λέξεις κλειδιά
	Ύδραυλη, υδραυλικό όργανο, ηχητική τέχνη, ιστορικός ήχος
	Α ΜΕΡΟΣ
	1. Εισαγωγή
	4. Aναφορές

	Air and Sound: Historical Sound, Archaeological and Historical Data Transformed into Sound Art
	Abstract
	Keywords

	Τα ηχοτοπία της Κέας ως ηχητικό υπόβαθρο για την καταγραφή και ανάδειξη παραδοσιακών οργανοπαιχτών
	Περίληψη
	Λέξεις Κλειδιά
	1. Εισαγωγή
	Για τη δράση αυτή θεωρήθηκε σημαντική η καταγραφή των μουσικών μέσα στο ηχοτοπίο (in situ), και όχι απομονωμένων όπως θα γινόταν σε κάποιο στούντιο ηχογράφησης. Η παρουσία του φυσικού περιβάλλοντος του νησιού αναδύει το τοπόσημο και το περιβάλλον του...
	3. Μεθοδολογία
	6. Διάχυση του έργου
	7. Ευχαριστίες

	Αθανάσιος Επιτήδειος
	Θεοφάνης 
	Μαραγκός
	The soundscapes of Kea as an auditory background for recording traditional instrumentalists
	Abstract
	Keywords

	Athanasios Epitideios
	Theofanis
	Maragkos
	PhD CandidateΕΡΗΜΕΕ
	Keynote II
	Phonographies and Soundscapes 52F
	Bioacoustics, biodiversity, and climate crisis
	Bioacoustics and videogames as transformative media to engage the public in sustainability. Restoring blue carbon habitats in the Philippines
	Abstract
	Keywords
	5. Conclusions
	This project aimed to build upon existing research on environment-themed videogames as a potential tool for communicating climate change by developing a focused case study using wildlife recordings from mangrove habitats to assess and compare the hea...
	Field recordings and community work in the Philippines strongly informed and focused the development of video game Mangrove World, raising new questions about the role of sound recordings, themed music and scientific data as key material for game dev...
	Acoustic analysis of mangrove sites can help as a complementary monitoring method to measure the health of an ecosystem, but knowledge about local species and birds’ migration will be necessary for success and progress.
	Sound and visual media in video games can act as catalysts to build a sense of trust in the digital, fostering stronger connections between players and the world of mangroves, creating awareness about the need for mangrove reforestation and coastal p...
	Field work including acoustic analysis of mangrove sites and reserves can not only strongly shape the game’s narrative but also create added value for NGO partners (i.e. Oceanus Conservation) and their local communities.
	6. References

	"The Song of Blackbird": a bioacoustic and musicological approach
	Abstract
	Keywords
	Βlackbird song, Ornithomusicology, bioacoustics, Mediterranean regional differences, birdsong structure, improvisation, musical form, Olivier Messiaen, song variation, bird communication, song learning, subspecies comparison, artistic inspiration

	Transcriptions
	EcoMuseum Zagori Soundscapes: Raising Awareness through Acoustic Community Interventions
	dbatsis@uoi.com
	Abstract
	Keywords
	1. Introduction
	2. Soundscapes, Biodiversity, Transhumance and Ecological Understanding
	3. Overview of EcoMuseum Zagori
	4. Overview of European Projects: PONT and ACCTING
	5. Role of EchoLoci in Preserving Cultural and Natural Heritage
	6. EchoLoci: Citizen Science and Acoustic Technology for Biodiversity Preservation
	7. Interdisciplinary Awareness-Raising Activities
	8. Soundscape Composition and Experimental Video Artwork
	9. Discussion
	10. Conclusion
	11. References
	Barber, J. R., Crooks, K. R., & Fristrup, K. M. (2010). The costs of chronic noise exposure for terrestrial organisms. Trends in Ecology & Evolution, 25(3), 180–189. https://doi.org/10.1016/j.tree.2009.11.002
	Echoes. (n.d.). Sound mapping X Spatial audio experts Available online at: https://echoes.xyz/ Retrieved 20/10/2024.
	EchoLoci. (n.d.). Biodiversity and Soundscapes. Available online at: https://echoloci.gr Retrieved: 20/10/2024.
	EcoMuseum Zagori. (n.d.). Natural and cultural heritage preservation. Available online at: https://ecomuseumzagori.gr Retrieved: 10/10/2024.
	Farina, A. (2014). Soundscape ecology: Principles, patterns, methods and applications. Springer.
	Farina, A., & Belgrano, A. (2004). The eco‐field hypothesis: Toward a cognitive landscape. Landscape Ecology, 21, 5–17. Available online at: <https://www.researchgate.net/publication/227227464_The_Ecofield_Hypothesis_Toward_a_Cognitive_Landscape> Retr...
	Farina, A., & Pieretti, N. (2014). Acoustic codes in action in a soundscape context. Biosemiotics, 7(2), 321–328. https://10.1007/s12304-014-9213-0
	Gilmurray, J. (2018). Ecology and environmentalism in contemporary sound art [Doctoral dissertation, University of the Arts London]. UAL Research Online Repository. Available online at:< https://ualresearchonline.arts.ac.uk/id/eprint/13705/ > Retriev...
	Gilmurray, J. (2021). Ecological sound art. In M. Bull & M. Cobussen (Eds.), The Bloomsbury handbook of sonic methodologies (pp. 455–458). Bloomsbury.
	Mullet, T. C., Morton, J. M., Gage, S. H., & Huettmann, F. (2017). Acoustic footprint of snowmobile noise and natural quiet refugia in an Alaskan wilderness. Natural Areas Journal, 37(3), 332–349. https://doi.org/10.3375/043.040.0315
	Pijanowski, B. C., Villanueva-Rivera, L. J., Dumyahn, S. L., Farina, A., Krause, B. L., Napoletano, B. M., Gage, S. H., & Pieretti, N. (2011). Soundscape ecology: The science of sound in the landscape. BioScience, 61(3), 203–216. https://doi.org/10.1...
	Slabbekoorn, H., Ripmeester, E. A. P. (2008). Birdsong and anthropogenic noise: Implications and applications for conservation. Molecular Ecology, 17, 72–83. https://doi.org/10.1111/j.1365-294X.2007.03487.x
	Slabbekoorn, H., Yeh, P., & Hunt, K. (2007). Sound transmission and song divergence: A comparison of urban and forest acoustics. Condor, 109(1), 67–78. https://doi.org/10.1650/0010-5422(2007)109[67:STASDA]2.0.CO;2
	Sueur, J., & Farina, A. (2015). Ecoacoustics: The ecological investigation and interpretation of environmental sound. Biosemiotics, 8, 493–502. https://doi.org/:10.1007/s12304-015-9248-x
	Turlington, K., Suárez-Castro, A. F., Teixeira, D., Linke, S., & Sheldon, F. (2024). Exploring the relationship between the soundscape and the environment: A systematic review. Ecological Indicators, 166, Article 112388. https://doi.org/10.1016/j.eco...
	Whittaker, G. R., Peters, K., & van Opzeeland, I. (2024). Oceans sing, are you listening? Sounding out potentials for artistic audio engagements with science through the Polar Sounds project. Marine Policy, 169, Article 106347. https://doi.org/10.101...


	VLN_temp project: Music creation for violin and live electronics using sound sonification techniques to reflect global temperature changes
	Abstract
	Climate change, ecological art, interactive art, sound sonification, global temperature variation
	5. References

	Acoustic Ecology in education
	The notion of soundscape in Architectural education;  The case of two short design assessments in the studio
	Abstract
	Keywords
	1. Introduction
	5. References

	Program “Soundscapes of Taygetos”:  From Sound Literacy to Ecological Literacy
	Abstract
	Keywords
	1. Introduction: From an Educational Program to a better life with sustainability?

	Aural Inclusion: Bridging Sound Art and Technology for/with the d/Deaf and Hard-of-Hearing
	Abstract
	Keywords

	Acoustic Oiko-topia: Educational aspects of collectivity  and sustainability through sound
	Abstract
	Keywords
	1. Introduction
	6. References

	Από την Ηχογράφηση Πεδίου σε Υβριδικές Ηχητικές Αφηγήσεις:  Οικολογικό Ραδιοφωνικό Ντοκιμαντέρ και Μουσικο-παιδαγωγικές  Ηχο-ιστορίες
	Λέξεις Κλειδιά
	1. Ηχογράφηση Πεδίου
	2. Ακουστική Οικολογία και Ραδιοφωνικό Ντοκιμαντέρ

	From Field Recording to Hybrid Sound Narratives: Ecological Radio Documentary and Music-Pedagogical Echo-Stories
	Abstract
	Keywords

	Ο Υγροβιότοπος της Βραυρώνας:  Περιπτωσιολογική Μελέτη Καταγραφής ενός Ηχοτοπίου σε Απειλή
	Περίληψη
	Λέξεις Κλειδιά
	Ηχοτοπίο, καταγραφές πεδίου, ηχογραφήσεις, υγροβιότοπος Βραυρώνας, βιβλιοθήκη ήχων
	1. Εισαγωγή - Ο Υγροβιότοπος της Βραυρώνας

	The Wetland of Vravrona:  Case study of a Recording of a Threatened Soundscape
	Keywords




