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The Sonic Imagery of the Covid-19 Pandemic
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Abstract. The Covid-19 pandemic catalysed disruptions and disturbances in
ways of living across the globe. Many of these changes in daily life were felt
through stark changes to our soundscapes, particularly those in urban centres.
Might we better understand the effects of the Covid-19 lockdowns through sonic
analysis? This chapter explores how sound analysis methods, including concepts
of the sound-motion object and sonic image, might aid in understanding the envi-
ronmental soundscapes of the pandemic lockdowns. The discussion focuses on
the Sounding Covid-19 project—an initiative involving a series of field recordings
carried out during Covid-19 pandemic-related events in the urban environments of
Belfast, Northern Ireland (2020-2022) and Montreal, Canada (2020-2021). The
project presents the sound archive through various listening experiences, includ-
ing soundscape compositions, sound mapping and narrative-based radiophonic
work. We consider how the pandemic may have invited us to pause and reconsider
how we document and archive the present to look back and better understand
the future. Sound may be vital in understanding our environment and the socio-
cultural shifts over time. This chapter argues that documenting, preserving, and
analysing the soundscapes of the pandemic lockdowns may help us reflect on our
shared histories in several ways.

Keywords: Pandemic Soundscapes - Covid-19 - Sound-Motion Objects - Sonic
Images - Mental Presence

1 Introduction

In a multi-sensory world, sound provides an essential set of temporal and spatial infor-
mation about the activities occurring in one’s surroundings and helps us understand the
phenomena of everyday life. The lockdowns of the Covid-19 pandemic significantly
altered the activities and patterns in everyday life for many and subsequently trans-
formed how one’s sense of normality might be perceived through sound. Kang (2014:43)
describes urban soundscapes as perceptions based on societal and environmental condi-
tions, which include aspects such as culture, history, and politics. With this in mind, the
soundscapes of pandemic lockdowns indeed reflect the conditions of the time through
the fluctuating sonic identities of urban spaces. This chapter considers how we might
reflect on our experiences of the pandemic lockdowns via a sonic perspective—listening
to sonic activities in urban spaces across the varying stages of lockdowns, exit strategies,
and lifted restrictions.
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The chapter aims to reflect on the pandemic through modes of listening and sonic
analysis. It is hoped that listening “through” the pandemic may allow us to connect to
sonic properties from past and present experiences and offer a method of reflection on
the changes that occurred throughout the pandemic. This listening can highlight how
restrictions impacted the sonic state of the urban places. Changing patterns in the sounds
activated by the elements, animals, machines, and humans may all be read as indicators
of the transformative nature of the lockdowns.

The sonic material analysed in this chapter was produced through the Sounding
Covid-19 Repository—a field recording and soundscape composition project initiated
by the first author. This project collected field recordings during pandemic lockdowns
in Belfast (2020-2022) and Montreal (2020-2021). Information and documentation on
the Sounding Covid-19 Repository can be found on the project web page.

(https://georgiosvaroutsos.com/covid-19/) or on Zenodo (https://doi.org/10.5281/
zenodo.8245035).

This chapter will analyse these pandemic lockdown soundscapes through several
approaches, focusing on Godgy’s concepts of sonic images (2010) and sound-motion
objects (2019). While Godgy defines these concepts primarily in the realm of musi-
cal composition and perception, we consider how these concepts can be applied more
broadly to understand soundscapes by introducing Wittmann’s theory of mental presence
(2011).

In considering the importance of soundscapes in shaping our lived experience, we
might look to Udsen and Halskov’s (2022) ideas on the soundscape’s role in placemaking,
and Radicchi et al. (2021), who explain that sound facilitates communication and spatial
orientation whilst serving as an emotional source of direction for us, whether consciously
or unconsciously.

Through the sonic analysis of the Sounding Covid-19 Repository, we attempt to
explore the possibilities of understanding the shifting societal changes of the pandemic
lockdowns through the medium of sound.

2 An Overview of the Sounding Covid-19 Repository

The Sounding Covid-19 Repository used soundwalking as a methodology to actively
engage with urban spaces, collecting audio material using a handheld field recorder
during individual soundwalks throughout various stages of the pandemic. The field
recordings were edited and presented in soundscape compositions, which were then pub-
lished as a website audio archive, online soundmaps, and an interactive location-activated
soundwalk experience. The project also involved recorded interviews where participants
relayed their personal experiences during pandemic lockdowns. These voices were pre-
sented in combination with the field recordings in the radiophonic work Covid-19 Sound
Stories presented on the project web page.

In early 2020, as countries around the globe introduced lockdowns, the first author
was based in Belfast, Northern Ireland. Here, social distancing and Stay-At-Home rules
were introduced, with restrictive measures fluctuating at various stages of the lockdown.
These changing restrictions palpably transformed the interactions between urban and
natural environments and separated people from one another. As travel restrictions were
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lifted, the project broadened beyond Belfast to include Montreal, Canada. The two places
were chosen based on circumstances and opportunities. Most of the attention is focused
on Belfast because that is where the first author undertook their PhD during Covid-19
lockdowns. On the other hand, Montreal was where the research was done when the first
author was allowed to go home for home visits.

The audio recordings in Belfast and Montreal were created as part of soundwalks, a
methodology for actively listening while navigating an environment (Adams et al. 2008;
Paquette and McCartney 2012; Drever 2011; Carras 2019). Urban sites were chosen as
the locations for active listening and recording exercises. The sites were chosen based
on tourist maps of Belfast and Montreal, considering areas that might typically exhibit
either familiarity, visitation density, or dynamic social interaction for both locals and
tourists. This was also a tool for self-study of how one’s emotional, psychological, and
physical proximity to the source of the sound affects how one perceives and reacts to
it (International Organization for Standardization 2017). Subsequently, the chosen sites
were linked together to form soundwalk routes that would comply with government
restrictions.

The act of field recording in the Sounding Covid-19 Repository aimed to highlight
the intrinsic value of recording urban soundscapes and listening back to glean use-
ful information. The recording processes aimed to fulfil a conservational function, a
common aspect of many field recording projects (Western 2018; Freeman et al. 2011;
Demers, 2009). The project also aimed to document and share the sounds of pandemic
lockdowns in ways akin to what Cusack describes as ‘sonic-journalism’ (2012)—con-
sidering all sound activity (not just verbal) to be informative and offering communication
and understanding of a moment in time at a specific place.

The recorded soundwalks were carried out each time local government restrictions
were changed during the lockdown and exit strategy phases. This reiteration drew on
Gorichanaz’s (2017) ideas of auto-hermeneutics as a way of embracing and reflecting
upon phenomena through repeatable methods. Field recordings were made following
the initial restriction guidelines, and to maintain consistency between each lockdown in
both cities, used the same constraints to construct a comparative recording framework.
Using only accessible equipment, a portable handheld recorder, the Zoom H6 with
an X/Y capsule set at 120° recording in stereo, recordings were typically for a dura-
tion of five minutes. Subsequently, post-production focused on usable material from
the recordings, removing clipping or distorted material. These soundscape composi-
tions were time-compressed to two-minute soundscape compositions following Truax’s
(2022: 287) concept of focusing on the key features of the recordings. There are 91
pandemic soundscape compositions: 78 for Belfast and 13 for Montreal, with the major-
ity based on two-minute durations and only a few exceptions that are considered other
recordings that are not based on urban locations being four minutes (focused on local
cultural events such as St. Patrick’s Day, The Twelfth, or Christmas Market). This chapter
only focuses on the two-minute soundscape compositions that create the comparative
nature of the research.

The audio editing processes involved in creating the soundscape composition aimed
to produce creative listening experiences, as is often the intention in soundscape compo-
sition (Sarwono et al. 2022; Truax 2002; Westerkamp 1999). In this case, the soundscape
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compositions form a reflective repository to identify particular sounds or sonic activi-
ties. The soundscape compositions form an aural chronological overview of the chang-
ing urban environments throughout the pandemic lockdowns, exit strategies, and lifted
restrictions. Thus, the soundscape compositions somehow document the distinct sound
spaces created when government restrictions acted as the invisible agents of change in
our urban spaces.

3 Analysing Soundscapes

The sounds of urban environments are a collection of perceptual experiences that create
a sensorial link between the listener and space. Soundscapes can be viewed as contextual
perceptions, representing many variables occurring within an environment (Brooks et al.
2014). Here we consider varying methods of soundscape analysis that may aid in better
understanding the audio archive of the Sounding Covid-19 Repository.

Considering urban soundscape analysis, Léobon (1995) and Lebiedowska (2005)
describe six types of sonic sources with varied perceptual responses within an urban
acoustic environment: i) Background noise, ii) Mechanical, iii) Human activity, iv)
Nature, v) Human presence, vi) Speech and communication. Parmar (2022) uses four cat-
egories: Earth sounds (wind, water etc.), Human sounds (voice, action), Animal sounds
(cries, calls, etc.), and Technological sounds (alarms, motors, etc.). The International
Organization for Standardization (2017) distinguishes categories for the urban acous-
tic environment as either: (1) human activity or facility-generated sounds, including
transport, human movement, electromechanical, voice and instrument, other human, and
social communal, or (2) non-generated human activity which includes nature and domes-
ticated animals. With a classification system, we can start to quantify the sounds present
in the environmental mix and, for instance, observe the changes in human presence over
the course of pandemic lockdowns.

Temporal measurements of broadband noise levels can provide amplitude data that
might be useful in comparing soundscapes, though spectrograms mapping changing
amplitudes of specific parts of the frequency spectrum may be more helpful in identi-
fying the sound level and tonality of specific sounds. However, we might also consider
augmenting these quantitative measurements with qualitative descriptions of the individ-
ual sounds. These might highlight particular perceptual moments and, as Axelsson et al.
(2010) suggest, relate sensations beyond noise levels and speak to broader contexts and
considerations such as human well-being. On an unconscious level, we may perceive
some sounds as signalling comfort and security, whilst others may trigger anxiety or
insecurity.

3.1 Sound-Motion Objects

To comprehend the components of lockdown soundscapes, examining the sonic prop-
erties that make up the sonic event using Godgy’s theories of sound-motion objects
enables the investigation of sonic images. In musical and perceptual contexts, Godgy
(2019) explains that sound-motion objects are short durational sound fragments between
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0.3 and 3 s that are focused on gesture and have limited perceptual attention. This dura-
tional constraint would allow the recognition of prominent dynamic musical features, as
well as perceptual motion and feelings towards the sound. Figure 1 shows, for example,
a bell from the Albert Memorial Clock that can be heard in Exit Strategies 2020 at 1 m
31 s into the piece, and the chime lasts 2.81 s, providing both a sonic feature of the
landmark and awareness of the sound source.

Bell Chime

Fig. 1. Spectrogram of Bell Chime of 2020-07-04-Albert Memorial Clock-Exit Strategies 2020.

Much of Godgy’s research stems from Schaeffer (1966), who coined the “sound
object” and referred to it as the minimal perceptual representation of a sound’s features
concerning spectral dynamics and focused attention. Organic or artificial sounds provide
the ability to hear and perceive the characteristics of one sound from an acousmatic
position. Chion (2009) builds on Schaeffer’s approach and explains that a sound object
is isolated from visual perception, removing context and allowing for a reduced listening
approach focused on that sound itself. For example, in 2021-01-02-Place Jaques Cartier-
Montreal Lockdown-Part 3, Fig. 2 displays the vocalisation of a yell at 49 s lasting for
~ 1.9 s, depicting the range and a possible response to its sound being heard.

The singular sound listening experience highlights a sound’s qualities, not its rela-
tionship to a space or place. However, the sound—motion object proposed by Godgy
(2019) relays a set of spatial and temporal cues to the listener regarding durational
sound fragments, extending from the sound object with consideration of sound and
bodily motion.

When we consider sound—-motion objects with recorded or listened-to soundscapes,
each with its limitations of individualised sound-object listening, we can perceive indi-
vidual sounds to understand sonic properties and designs without meaning. Gaver (1993)
would refer to this approach as “musical listening,” a perceptual observation of a sound
pattern, quality, and identity. However, sounds within an environment are not always
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Fig. 2. Spectrogram of 2021-01-02-Place Jaques Cartier-Montreal Lockdown-Part 3.

perceived individually; Gaver also proposes “everyday listening,” sounds that create a
momentary experience within the environment. Both musical and everyday listening
encompasses the sound source, but the interpretive framework determines what sounds
can offer the listener. A sound can be an action or an event, depending on the positioning
of the listener. One can consider either the sound—motion object, which would iden-
tify the features and movement of a particular sound or a sound event, which collects
experienced sounds to interpret the environment and allows for reactive decision-making.

3.2 Mental Presence

To embrace a holistic approach with both sound—motion objects and everyday listening
to phenomena, Wittmann (2011) proposes the concept of mental presence, a moment
of unified experiences of self and presence. Combining spatial-temporal features can
encapsulate sound-motion objects within experienced moments beyond the 3-s limit,
allowing for a better understanding of sound sequences and their context. Mental pres-
ence, while perceptual, aids in the sonic recall by listening to all sonic moments instead
of short sonic fragments, where there may be a reduced capability to accurately depict all
sonic information. Setti et al. (2022) studied spatial memory and discovered that people
could identify the source of an unknown sound within three and a half seconds; how-
ever, this was with separate sound playback rather than sequential. Kaplan and Iacoboni
(2007) discuss how, in the environment, multimodal representations are better perceived
by action sounds than non-active ones. Therefore, to understand sonic changes in an
environment and the connection between the perceiver and the lived world, sound in the
natural world needs to be understood as a continuous perceptual link to the changing
environment.
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Soundscape listening can provide a framework for the perceptual interpretation of the
self in the present through mental presence and consideration of the sonic characteristics
of sound-motion objects. Lihdeoja (2018) reexamines the original ideas surrounding
Schaeffer’s sound object by introducing contextualisation of sounds to their environ-
ment, thereby expanding the concept of gestures and movement. Permitting multiple
perceptual understandings that are transferable and applicable to diverse creative forms
of soundscape compositions or others.

Truax (2001; 2022) introduces and develops the idea of analytical listening, which
involves technological capabilities of re-examining collected sounds for contextual
knowledge-making through repeated listening experiences. Regarding the Covid-19
soundscapes, these soundscape recordings and compositions enable a repeatable re-
experience and re-examination of the perceived sonic environment over time, which can
be compared to sound—-motion objects and the expansion of considering mental presence
for further analysis.

Godgy (2019) describes how we consider sound production and perception by instru-
ment or body motion for music and sound design. Those same principles apply to lis-
tening in on the sonic environment, forming relationships between the features and the
perception of heard sounds in a place. Jenison (1997) explains that on an ecological
level, we consider physical acoustic properties such as.

e sound intensity: sonic energy with various lengths of decay
e interaural-time-delay: sound heard between the left and right ear
e Doppler effects: sound moving through mediums

All of these inform about audio signals in a space and place. The audio signal provides
position, direction, and movement. In contrast, we perceive sound characteristics as
salient features to distinguish between a place and space.

We can engage in alternative levels of comprehension regarding the meaning of those
listened sounds concerning a place and space by listening to audio signals and forming
perceptions of those sounds and events. As listeners, Feld (1996, p. 97) explains that
sound can be used as a tool for understanding sonic experiences, coined as an acouste-
mological framework. Acoustic ecology acknowledges the relationship of the sonic
environment to the listener, what sounds mean, and informs us of a place (Devers 2019;
Westerkamp 2002; Traux 2001; Schafer 1966). Creating a possibility for knowledge-
making through sonic experiences embraces our awareness of sonic presence. During a
period known as mental presence, when sensory-motor perception, cognition, and emo-
tion mix to produce a phenomenal experience, a person notices themselves and their
surroundings (Wittmann 2011). It extends to being present within the environment and
listening to sound to build relationships within a place by attaching meaning to sounds
from our perspective.

4 Analysing the Sounding Covid-19 Soundscapes

Regarding sounds during the pandemic, we need to consider the sonic markers of urban
spaces. Sonic markers, or soundmarks, are culturally significant sounds that identify a
place and space (Birdsall and Drozdzewski 2018). While a sonic marker agrees with
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Godgy’s sound—motion object in terms of features, each individual sound marks a par-
ticular place yet is not always in line with the context of the space. Interwoven sounds
provide aural information to the listener, understanding their position in the place or
space and rendering a perceptual understanding of the sonic environment. According to
Cuadrado et al. (2020), for listeners to have a complete experience, they need both sound
sources and sound events to create meaning, interpretation, and emotional responses. We
would define sound sources as the sound—motion objects and the sound events relating
to mental presence. Emotional responses to sounds play a crucial role in individuals’
considering sounds pleasant or unpleasant, significant or insignificant, which then pro-
motes the sonic identity of a space, either by the individual or community (Liu and Kang
2016; Jeon et al. 2013; Yang and Kang 2013; Cain et al. 2013). Each listener will have an
individualised experience, rendering multiple varied perceptions of sonic importance or
relevancy from a place, meaning that sound markers can change from person to person
and across time.

Hall et al. (2013) examined that the interaction between the individual experience
and subjectivity in a physical and a socio-cultural setting is equally significant as the
auditory signal. This is not to say that the physical property of sounds in a place should
be disregarded, but instead that it is essential to understand that once the listener attaches
meanings to sounds, hierarchy, attention, and recall, they create a sonic impression of
a place and space. Sound markers are critical to the phonic identity of a place, incor-
porating the sounds in the environment, associating with the individual or community,
and branding the various types of activities that occur from their sources (Rehan 2016).
Only listening to sound—motion objects makes a minimal connection to the context of
sound events in the place. However, the distinctive characteristics of produced sounds
allow one to review the contextualisation and association of that sound with a place.

For instance, certain acoustic characteristics of Belfast’s urban spaces were captured
on field recordings during lockdown periods. For example, the Albert Memorial Clock
is an iconic slanted clock tower structure located within the city that serves as a physical
connection between entering and exiting the city. However, its distinctive bell chimes
that acoustically complement the landscape are what give it its sonic identity, and these
chimes are what make it easily recognisable (Fig. 3).

The clock’s chimes are distinguishable based on their acoustic characteristics and
the physical materials used in their construction, with each strike travelling horizontally
and vertically through space and time. One chime lasts approximately 2.7-2.9 s, making
it an acceptable indicator of Godgy’s sound—motion object. Nevertheless, if we consider
the pattern that develops over time and the accumulation of fifteen-second-long chimes
that represent the hours of the day we enter a state of mental presence that enables
us to recognise a sound and be aware of our immediate surroundings. This enlarges the
specificities of a place by indicating a particular moment only by listening to an extension
of the sound—motion objects that are sequentially attached to provide a context.

By analysing the clock’s chimes and identifying the specific source of the sound, we
can locate them at landmarks in the physical environment. Based on our analysis of the
recording’s traffic flow, seagull activity, and human-generated sounds, we can accurately
determine the level of human activity at the location and time. For instance, Traffic Flow
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Fig. 3. Spectrogram of 2020-07-04-Albert Memorial Clock-Exit Strategies 2020 - summed
channels.

2 lasted 6 s, seagulls for 1 m 12 s, and mixed voices were audible for 20 s. These findings
suggest the presence of a group of people and a possible relaxation of restrictions.

With the addition of context information, like metadata descriptions, we can look at
how all the sounds in a specific soundscape composition relate to each other and come
up with more ways to explain how the sounds interact, form relationships, and consider
the state of events related to urban space in the city with either previous experience or
collected data. This enables a mode of understanding that these sounds are influenced by
an event, such as Covid-19, which has resulted in a decrease in human-generated sounds
during lockdowns, including fewer sounds from social spaces, pubs, commutes, vehicles,
and other human activities. Due to government regulations, these “regular” urban sounds
were absent, which created the impression that the area had been abandoned or isolated.
When the restrictions were lifted, the spaces began to flourish with the preconceived
sonic properties of these urban spaces. This phenomenon was caused by long periods
of lockdown, which encouraged people to reunite, and the architecture of these urban
places as platforms for various auditory interactions between humans, urban sounds, and
nature sounds.

A second example is the Botanic Gardens, which host a variety of human, natural, and
urban sounds but, during the first lockdown, seemed less affected by changes. However,
listening solely to each of the sound—motion objects individually, such as a bird call,
a spoken voice, a distant or passing vehicle, or a cyclist, would make it difficult to
understand the location recording and the context. However, by enlarging the focus with
mental presence to combine the mixture of those aforementioned sound-motion objects,
it can be perceived that it is in more natural environment settings as there are fewer
sounds generated by what ISO (2017) would define as facility activity. Without context,
this may be deemed any other park or nature recording and any part of the year. Yet,



The Sonic Imagery of the Covid-19 Pandemic 201

the metadata provides an additional layer to attach the recordings to specific periods or
events, framing the recording to consider that once we recognise certain sound-motion
objects, it enlarges our framework for understanding with mental presence. We can
consider how sounds fit the context of the place and space, informing us about possible
relationships affected or generated by events such as Covid-19.

We design each public urban space for a purpose and function, constantly inviting
different interaction sets and sonic relationships from city planners, building architecture
and designs, artistic practises, and daily life (Belgiojoso 2014). However, if we only
consider sound as a sound—motion object, we may overlook the connections to and from
a specific sound, its relationship to the spaces it inhabits, and the listener’s perceptual
experience.

The state of lockdowns removed humans from inner city life and allowed them to
reconnect with the natural world, even while living in a city. Regarding sound—motion
objects, it would be difficult to distinguish the Botanic Gardens (an urban city park) from
other urban city parks during lockdowns. If we increase our capacity for perceptual
awareness by listening for extended durations, we may be able to determine where
we are in a given environment. We can distinguish between a city park and a forest
based on various urban ambiences and/or sounds, birds, human sounds, and human
activity. It is possible that a single sound can aid in the detection of auditory features, but
when we listen for longer periods, we gain the ability to differentiate between different
environments and identify spaces based on their collective sonic makers.

Some of the socially important values that are ascribed to soundscapes include
creating a sense of place, providing cultural and historical heritage values, inter-
acting with landscape perceptions, and connecting humans to the nature. (Jia et al.
2020)

Reflecting on individual sound markers, the question becomes, what happens when
we listen to multiple sounds over time, and how do we derive meaning from those accu-
mulated sounds? Regarding soundscapes and mental presence, we enlarge the listening
experience to connect with the surrounding sonic environment as a perceiver and creator
of sounds within that space. Sounds produce an ambience or a reflection of space, with
various impressions of sounds associated with the pandemic lockdowns. When multi-
ple sounds are active within a period, such as masking, the ability to differentiate each
sound becomes muddled unless the context of multiple sounds is considered an event.
The sound marker functions as a representative sonic anchor for a particular location
and connects the soundscape to the landscape. This is also useful for creating a basis for
comparison when repeating listening practises and soundscape recordings. Developing
a pattern that requires measurement points, including date, time, recording position,
and location. The Sounding Covid-19 Repository strictly adhered to the government’s
guidelines throughout the pandemic. All recordings were limited to a maximum of five
minutes and taken at consistent locations and times, with only slight variations due to
weather. Moreover, the recordings repeat on the same days each year, except during
Lockdown 2, when they focus on the weekly comparisons. This comprehensive two-
year study offered a detailed analysis of the impact of pandemic restrictions on urban
soundscapes.
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Sound’s meaning is inextricably linked to the environment in which it is produced,
heard, and understood. Our environment influences many of the concepts we use to
comprehend the world, and our upbringing unconsciously shapes how we hear. As a
result, our understanding of sound is considerably more complex than most individuals
think about. Sound is a resource and instrument for constructing the relationship between
the listener and their present environment. It is the combination of experiencing the
present moment through auditory senses, which bases itself on the situationality of
sound.

5 Understanding the Sounding Covid-19 Repository

Embracing both sound—motion objects and mental presence, we can listen to recorded
sounds to develop an internal visualisation of a recorded place and space by considering
spatial and temporal specific sound behaviours in a process Godgy discusses as “sonic
images” (2010). A recorded or composed soundscape has the ability to preserve sonic
information, allowing individuals to listen to or examine sonic events to imagine the
acoustic environment, and therefore has the potential to contribute towards knowledge-
making. As previously discussed, a sound—motion object is a short durational perceptual
understanding of a sound’s features, with the concept of mental presence to extend the
time and consider the present awareness of the listener with sound. However, moving
from a sound—motion object to a sonic image perspective, we designate a specific time-
frame to retain the typology and morphology of a sound object, enabling the visualisation
of a sound object’s shape, qualities, and movement (Godgy 2019). These essential char-
acteristics enable the imagination of sounds without the need to be present when they
occur. Like a soundscape, recorded and listened-to sounds have multiple contexts, such as
mobile device listening, designed soundwalk experiences (apps), online via soundmaps
or audio players, and other creative playback methods.

The purpose of the soundscape is to generate an auditory understanding of a time and
place, which is just as important as visual information for landscape conservation (Brown
2010). Possibilities exist to audibly visualise sounds, ambience, and sonic events from
a particular period and expand sensorial knowledge-building and the period’s sounds.
We create an internal visualisation of sounds, highlighted by sonic markers and other
sonic features, from a location to imagine the ambience of a place to be listened to later.
According to Kang (2014: 96), the perception of a soundscape is the result of a deliberate
design procedure. A sonic imprint develops, which may change over time based on the
environmental and urban relationships cultivated or constructed during the urban space’s
development. Similar to how visual methods such as photography or painting can provide
visual information and settings, preserving the soundscape through various recording
techniques allows us to return to a sonic environment and place ourselves within it.

Soundscape recordings preserve information such as cultural events, socioeconomic
shifts, defining meaning-making moments, and time-stamping a particular occurrence
(Dumyahn and Pijanowski 2011). The soundscape recording is a collective representa-
tion of dynamic relationships, incorporating our past, learned, and current experiences
to render perceptions of the space we occupy. We tend to assume there is a problem
in the urban space of a city if there is a lack or absence of human sounds in the urban
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space because the urban space is designed to reflect these sounds (Ouzounian 2017).
This perspective during the Covid-19 lockdown/exit strategies allows people to under-
stand how societal changes affect sound environments and how sound can represent the
effects of the pandemic on daily life. These effects can be shown through government,
economy, health and well-being, and culture changes, such as business closures, the lack
of street performers or musicians, rush hour traffic, and social interaction in different
urban settings.

The sound identifies our own knowledge and life experiences from a phenomeno-
logical standpoint. Therefore, listening becomes an active moment with urban space
and listening to the soundscape while understanding the more significant social impacts
intertwined or absent in that space. The lockdown soundscape composition repository
contains a two-year timeline of varying sonic environments influenced by government
restrictions. It is not necessary for listeners to be present to experience these effects.
However, by reviewing the audio material, they can form a sonic image based on the
auditory characteristics of city life changes during and after lockdowns. The perceptual
experience of isolation and abandonment occurred during lockdowns due to a lack of
human movement, voice, and otherly generated human sounds. At the same time, an
increase in wildlife was predominant in the foreground of the urban space, despite the
presence of motorised vehicles in the distance. In particular, Commercial Court is in
the Cathedral Quarter, known for its art and nightlife and an important part of Belfast’s
identity as a city. It is a specially designed area that would have had a greater amount
of human-produced sounds, such as human voice and movement, had there been no
lockdown at the time of the recording. Unfortunately, the lockdown rules prohibited cer-
tain outdoor activities, preventing businesses from opening and people from occupying
designed urban spaces like this, creating an unusual historical period. By comparing the
same recording location of Commercial Court in Lockdown 1 and Lifted Restrictions,
we can compare the sound-motion objects with the use of mental presence to get an
idea of how the area changed between these two times when different outside policies
affected it.

Table 1 summarises the recognised individual sound—motion objects heard in the
soundscape compositions during a period of mental presence and may help to place a
comparative visualisation of the periods through sonic images.

Table 1. Comparison of Commercial Court in Lockdown 1 and Lifted Restrictions. Please refer
to the project web page access the compositions or on Zenodo.

2020-03-27-Lockdown 1 2022-03-27-Lifted Restrictions

Seagull’s Mewing + Movement Human chatter

Distant Motorised Transport Background Music

Electromechanical Motorised Transport
Electromechanical
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As mentioned earlier, one’s perception of a soundscape depends on their surrounding
environment and experiences. The first recordings of the lockdown were carried out on
March 27, 2020, in Belfast. During the first week of the lockdown, the soundscape was
erratic and disorienting, and this was especially noticeable when recordings were carried
out on Friday evenings. This is a vastly different recording and imaging of the space
compared to Sunday morning, when the area would be much quieter sonically. This area
was alive with pedestrians, musicians, shoppers, nightlife, modes of transportation, and
other urban or natural sounds before the advent of Covid. Lifted Restrictions recordings
were taken two years later, on March 27, 2022. Both soundscapes depict how wildlife
was or was not present in the areas, indicating a sense of isolation. Within Lockdown
1 of Commercial Court, the absence of human-produced sounds was quickly filled by
the movement and calling of various birds. A dominant factor that stands out from the
local sounds can be an indication of changes taking place.This also provides another
sensory experience of isolation, in that there are no human voice sounds near one of the
more popular streets in the city centre. The birds’ flocking and calling circled overhead,
exacerbating the sense of isolation within this space. The only human sounds produced
were self-made from recording this moment. Which differs when listening to the Lifted
Restrictions of the Commercial Court. When lockdowns and restrictions were lifted, peo-
ple returned to these urban areas, and human interaction sounds once again dominated
the listening experience. As a result of the otherly sonic interactions of human sounds,
wildlife becomes suppressed and almost nonexistent in this specific urban area. Further-
more, self-isolation is still relevant on a personal level. Human isolation is disrupted
as there are forms of gathering and sounds of togetherness from the chatter, laughter,
footsteps, and other relatable human sounds in this space once again.

Similarly, upon returning to Montreal, Canada, after months of isolation in Belfast,
the research was expanded to specific sites to self-observe and self-reflect on the changes
imposed by those local governments. During the Christmas holiday season, the Old Port
district of Montreal usually hosts a variety of outdoor celebrations, cultural events, and
entertainment shows or performances. Contrasting to the Belfast recording period and
conditions, wildlife aids in indicating degrees of isolation, whereas this is not a similar
point for Montreal, especially when much wildlife migrates or hibernates during these
colder winter periods. However, recordings and compositions from this trip depict a
mixture of isolated or less active sonic conditions and varying social encounters mostly
indicated by human-generated sounds. People in Montreal attempted to embrace the
cultural significance of winter celebrations by continuing to walk through snowy paths
after the rule prohibiting them from entering other people’s homes was changed just
before Christmas and New Year’s Eve.

Only in public urban spaces could such celebrations be shared with others. In the
Place Jaques-Cartier-Montréal soundscape composition, we can hear forms of speech,
individuals purchasing and eating Tire d’érable (maple taffy) from outdoor kiosks—a
local culturally traditional dessert—and others continuing to walk through cold condi-
tions around the port area, with some utilising an outdoor light installation in a park
square. The yell at 49 s, lasting 1.9 s, was previously mentioned as a sound—motion
object in this piece. Still, if we consider mental presence and processing as sonic images
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to the listening experience, we can start to connect this particular yell with play and
expressions of content.

The soundscape composition reflects Covid-19-modified cultural identity and inter-
actions experienced in such urban spaces. By recording and forming these soundscape
compositions, there is a process of self-connection to the areas, with another appreci-
ation of the immediate moment. While there is an inability to possibly see everything,
listening to the recorded and composed soundscapes allows us to visualise this beyond
the single experience. For example, returning to the yell found in the piece, on its own,
minimises any form of understanding of the context of the sonic activities present and
recording conditions. Having soundscape compositions that encompass a longer dura-
tional experience of sounds defined under mental presence parameters, we can formulate
the connections beyond the durational limits of sound—motion objects, even considering
how the interplay of sounds affects the self of repeated listening experiences. This inter-
acts with Covid-19’s real and repeated experiences, ultimately attempting to re-adapt
from previous interactions with the space while adhering to current government and
health policies. Specifically, at this moment, the 2-m distance had to be continuously
reminded of while recording: “Do not be so close to anyone.“ Having these invisible
rules dictate movement in such complex areas allowed for variable sets of sonic inter-
actions, whether formed by one’s own bubble or multiple bubbles occupying a space.
This mindset must be considered: there are constant considerations not only on how to
experience but also on what is brought into or affected by visible or invisible factors.

However, there were significant individual differences based on prior exposure to
these urban spaces and the Covid-19 effect during a culturally significant time of the
year. The concept of the sonic imprint that will be experienced is generated by the sounds
that are heard and specifically listened to, giving rise to a sense of memory as well as
a response to a particular location. Extreme changes from the preventative measures
taken for Covid-19 radically altered both the past and the present’s sonic memories and
experiences.

These experiences reinforced that sonic moments can be irretrievably lost and
inspired me to record numerous instances that can provide auditory information for
others to imagine, experience, and revisit in the future. From an archival standpoint, col-
lecting, gathering, and including sonic information (recordings or other audio material)
is a progressive step toward including all ranges to create a broader sense of history
(Swain 2003). We can imagine a sound’s features, characteristics, location, and rela-
tionships. However, this is only true if we experience the sound at the source or via
recordings.

Schafer (1977) stated that earwitness reports from persons who were present and
who testify or can testify as to what they heard are the only way we may learn about
historical soundscapes. Not to imply that every moment should be captured, but his-
torically, sound has not been preserved to the same extent as visual information (pho-
tographs, paintings, and text). Smith (2007) explains that visual information alone is
insufficient to comprehend complete historical experiences and that various other senses
must be preserved. Moreover, a sound’s sensory production (replicability) and sensory
consumption (contextual relationship) are distinct types of historical review. Sensory
consumption focuses on understanding what a sound or sonic event signifies over time,
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considering sociocultural life and excluding our contemporary ideals or perceptions if we
are attempting to place ourselves in the past. We can use soundscapes as a resource and
instrument to expand the potential for making historical connections, recalling moments,
and imagining spaces.

6 Reflections

This chapter considers how the transformational periods of the Covid-19 pandemic
lockdowns might be better understood by listening to and analysing field recordings
and soundscape compositions made during these times. By comparing audio record-
ings made at different points in time through varying lockdown restrictions, we can
begin to sonically depict the dynamic shifts in urban spaces caused by lockdowns. This
sonic comparison reveals changes in environmental sound markers, acoustics, and social
sounds.

The analysis attempts to combine concepts of the sonic image, sound—motion objects,
and mental presence to consider the context of environmental sounds and their relation-
ship to the listener. In addition to visualising sounds for historical learning with sonic
images and sensory consumption, it is essential to consider the contextualisation of sonic
events from a period.

Each city’s climate, pedestrian and transportation accessibility, social interaction,
and designed spaces are unique. During pandemic lockdowns, the ability to listen to
the present sonic environment and identify the changes in social life is possible through
considering sound—-motion objects and heightening our experience through methods of
mental presence. Capturing audio in these urban locations marks a specific period in
modern times, and creating a range of lockdown soundscape compositions enables the
act of each person to process the sonic information for sonic image association, a way
of imagining these changing periods.

Another way to enhance the visualisation of sonic events would be through
soundmaps and soundwalking apps to create experiential learning. The Sounding Covid-
19 soundscape compositions are featured across various platforms, such as Uno Noll’s
Radio Aporee (2021), Josh Kopecek’s Echoes Soundwalking App (2020), Pete Stollery’s
COVID-19 Soundmap (2020), Stuart Fowke’s Cities and Memories (2020), and oth-
ers. This variety allows users/listeners to place themselves within the material’s lis-
tened/recorded/composed experience, either on-site or online. Combining Godgy’s con-
cept of sonic images and these experiential tools can explore Smith’s sensory consump-
tion. Creating a sense of presence, visualisation, and a new response to the present-day
environment (more pronounced if on-site) can be a way of experiencing points in time
with an immersed sense of presence in the space and place where the sounds were
recorded.

In future sonic preservation work, there may be potential in capturing, document-
ing, archiving, and analysing sound in varying spatial audio formats, e.g., ambisonic
and binaural recordings. Ambisonic recordings depict a 360-degree perspective of the
sonic environment and may contribute to developing a stronger sense of presence and
contextual meaning-making. Applying similar strategies from the SSID protocol can
enable a larger dataset, incorporating audio, video, and survey responses to formulate
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an extensive comprehension of soundscape investigations (Mitchell et al. 2020). Such
a study can contribute to a deeper understanding of the sonic relationships that stereo
recordings are limited to capturing or representing.

The Sounding Covid-19 Repository serves as a reflective archive, enabling future
investigation of soundscapes shaped by the pandemic. As an aural time capsule, the
soundscapes preserve a temporal evolution through pandemic lockdowns and exit strate-
gies. Analysis and reflection upon the archive serve to reconnect the listener with these
shifting soundscapes and interrogate the broader socio-cultural transformations that
shaped them.

References

Adams, M.D., et al.: Soundwalking as a Methodology for Understanding Soundscapes, vol. 30.
Reading, U.K. (2008). http://usir.salford.ac.uk/id/eprint/2461/

Axelsson, O., Nilsson, M.E., Berglund, B.: A principal components model of soundscape
perception. J. Acoust. Soc. Am. 128(5), 2836-2846 (2010). https://doi.org/10.1121/1.3493436

Belgiojoso, R.: Constructing Urban Space with Sounds and Music. Ashgate Publishing Limited
(2014)

Birdsall, C., Drozdzewski, D.: Capturing commemoration: using mobile recordings within mem-
ory research. Mobile Media Commun. 6(2), 266—-284 (2018). https://doi.org/10.1177/205015
7917730587

Brooks, B.M., Schulte-Fortkamp, B., Voigt, K.S., Case, A.U.: Exploring our sonic environment
through soundscape research & theory. Acoust. Today 10(1), 30—40 (2014). https://doi.org/10.
1121/1.4870174

Brown, A.L.: Soundscapes and environmental noise management. Noise Control Eng. J. 58(5),
493-500 (2010). https://doi.org/10.3397/1.3484178

Cain, R., Jennings, P., Poxon, J.: The development and application of the emotional dimensions of
a soundscape. Appl. Acoust. Appl. Soundscapes Recent Adv. Soundscape Res. 74(2), 232-239
(2013). https://doi.org/10.1016/j.apacoust.2011.11.006

Carras, C.: Soundwalks: an experiential path to new sonic art. Organ. Sound 24(3), 261-273
(2019). https://doi.org/10.1017/S1355771819000335

Chion, M.: Guide to sound objects. 212 (2009). https://monoskop.org/images/0/01/Chion_Mic
hel_Guide_To_Sound_Objects_Pierre_Schaeffer_and_Musical_Research.pdf

Cusack, P.: Sounds from Dangerous Places. Thornton Heath (Royaume-Uni): ReR Mega-
corp (2012). https://ualresearchonline.arts.ac.uk/id/eprint/9451/1/Cusack,%20Sonic%20Jour
nalism.pdf

Cuadrado, F., Lopez-Cobo, 1., Mateos-Blanco, T., Tajadura-Jiménez, A.: Arousing the sound:
a field study on the emotional impact on children of arousing sound design and 3D audio
spatialization in an audio story. Front. Psychol. 11 (2020). https://doi.org/10.3389/fpsyg.2020.
00737

Cities and Memory. #StayHomeSounds: Sounds from the Global Covid-19 Lockdown (2020).
https://citiesandmemory.com/covid19-sounds/. Accessed 12 Feb 2021

Demers, J.: Field recording, sound art and objecthood. Organ. Sound 14(01), 39-45 (2009). https://
doi.org/10.1017/S1355771809000065

Drever, J.L.: Soundscape composition: listening to context and contingency. In: Filimowicz, M.
(eds.) Foundations in Sound Design for Linear Media, pp. 358-379. Routledge, New York
(2019)


http://usir.salford.ac.uk/id/eprint/2461/
https://doi.org/10.1121/1.3493436
https://doi.org/10.1177/2050157917730587
https://doi.org/10.1121/1.4870174
https://doi.org/10.3397/1.3484178
https://doi.org/10.1016/j.apacoust.2011.11.006
https://doi.org/10.1017/S1355771819000335
https://monoskop.org/images/0/01/Chion_Michel_Guide_To_Sound_Objects_Pierre_Schaeffer_and_Musical_Research.pdf
https://ualresearchonline.arts.ac.uk/id/eprint/9451/1/Cusack,%20Sonic%20Journalism.pdf
https://doi.org/10.3389/fpsyg.2020.00737
https://citiesandmemory.com/covid19-sounds/
https://doi.org/10.1017/S1355771809000065

208 G. Varoutsos and J. D’ Arcy

Drever, J.L.: Soundwalking in the city: a socio-spatio-temporal sound practice — CORE. In: 5th
International Symposium on Temporal Design. Sheffield, United Kingdom 21-22 July 2011
(2011). https://eprints.gold.ac.uk/id/eprint/7835/

Dumyahn, S.L., Pijanowski, B.C.: Soundscape conservation. Landscape Ecol. 26(9), 1327 (2011).
https://doi.org/10.1007/s10980-011-9635-x

Feld, S.: Waterfalls of Song: An Acoustemology of Place — Resounding in Bosavi, Papua New
Guinea. In: Feld, S., Basso, K.H. (eds.) Senses of place, pp. 91-135. School of American
Research Press (1996)

Freeman, J., DiSalvo, C., Nitsche, M., Garrett, S.: Soundscape composition and
field recording as a platform for collaborative creativity. Organ. Sound 16(3),
272-2812011. https://www.academia.edu/13672458/Soundscape_Composition_and_Field_
Recording_as_a_Platform_for_Collaborative_Creativity

Godgy, R.I.: Thinking sound-motion objects. In: Foundations in Sound Design for Interactive
Media. Routledge, Abingdon (2019)

Godgy, R.1.: Images of sonic objects. Organ. Sound 15(1), 54-62 (2010). https://doi.org/10.1017/
S1355771809990264

Gorichanaz, T.: Auto-hermeneutics: a phenomenological approach to information experience.
Libr. Inf. Sci. Res. 39(1), 1-7 (2017). https://doi.org/10.1016/j.1is1.2017.01.001

International Organization for Standardization (2017). ISO/DIS 12913-2: 2017 Acoustics—
Soundscape—Part 2: Data Collection and Reporting Requirements. https://www.iso.org/sta
ndard/75267.html

Jenison, R.L.: On acoustic information for motion. Ecol. Psychol. 9(2), 131-151 (1997). https://
doi.org/10.1207/s15326969ec00902_2

Jia, Y., Ma, H., Kang, J.: Characteristics and evaluation of urban soundscapes worthy of preser-
vation. J. Environ. Manag. 253(January), 109722 (2020). https://doi.org/10.1016/j.jenvman.
2019.109722

Kang, J.: Urban Sound Environment. CRC Press, London (2014). https://doi.org/10.1201/978148
2265613

Kaplan, J.T., lacoboni, M.: Multimodal action representation in human left ventral premotor cortex.
Cogn. Process. 8(2), 103—113 (2007). https://doi.org/10.1007/s10339-007-0165-z

Kopecek, J.: ECHOES - Geolocated Audio Tours & Experiences (2020). Accessed 9 Aug 2023.
https://explore.echoes.xyz/collections/

Lihdeoja, O.: Composing the context: considerations on materially mediated electronic musician-
ship. Organ. Sound 23(1), 61-70 (2018). https://doi.org/10.1017/S1355771817000280

Lebiedowska, B.: Acoustic background and transport noise in urbanised areas: a note on the relative
classification of the city soundscape. Transp. Res. Part D: Transp. Environ. 10(4), 341-345
(2005). https://doi.org/10.1016/j.trd.2005.03.001

Léobon, A.: La qualification des ambiances sonores urbaines. Nat. Sci. Sociétés 3(1), 2641
(1995). https://doi.org/10.1051/nss/19950301026

Liu, F,, Kang, J.: A grounded theory approach to the subjective understanding of urban soundscape
in sheffield. Cities 50(February), 28-39 (2016). https://doi.org/10.1016/j.cities.2015.08.002

Mitchell, A., et al.: The soundscape indices (SSID) protocol: a method for urban soundscape
surveys—questionnaires with acoustical and contextual information. Appl. Sci. 10(7), 2397
(2020). https://doi.org/10.3390/app10072397

Ouzounian, G.: Rethinking acoustic ecology: sound art and environment. Evental Aesthet. 6(1),
4-23 (2017). https://eventalaesthetics.net/vol-6-no-1-2017-sound-art-environment/

Paquette, D., McCartney, A.: Soundwalking and the bodily exploration of places. Can. J.
Commun. 37(1) (2012). https://www.academia.edu/32681560/Soundwalking_and_the_Bod
ily_Exploration_of_Places

Parmar, R.: Listening to Places: exercises towards environmental composition. Void Gallery (2022)


https://eprints.gold.ac.uk/id/eprint/7835/
https://doi.org/10.1007/s10980-011-9635-x
https://www.academia.edu/13672458/Soundscape_Composition_and_Field_Recording_as_a_Platform_for_Collaborative_Creativity
https://doi.org/10.1017/S1355771809990264
https://doi.org/10.1016/j.lisr.2017.01.001
https://www.iso.org/standard/75267.html
https://doi.org/10.1207/s15326969eco0902_2
https://doi.org/10.1016/j.jenvman.2019.109722
https://doi.org/10.1201/9781482265613
https://doi.org/10.1007/s10339-007-0165-z
https://explore.echoes.xyz/collections/
https://doi.org/10.1017/S1355771817000280
https://doi.org/10.1016/j.trd.2005.03.001
https://doi.org/10.1051/nss/19950301026
https://doi.org/10.1016/j.cities.2015.08.002
https://doi.org/10.3390/app10072397
https://eventalaesthetics.net/vol-6-no-1-2017-sound-art-environment/
https://www.academia.edu/32681560/Soundwalking_and_the_Bodily_Exploration_of_Places

The Sonic Imagery of the Covid-19 Pandemic 209

Radicchi, A., et al.: Sound and the healthy city. Cities Health 5(1-2), 1-13 (2021). https://doi.org/
10.1080/23748834.2020.1821980

Radio Aporee: Maps - Sounds of the World (2021). Accessed 20 Nov 2022. https://aporee.org/
maps/

Rehan, R.M.: The phonic identity of the city urban soundscape for sustainable spaces. HBRC J.
12(3), 337-349 (2016). https://doi.org/10.1016/j.hbrcj.2014.12.005

Sarwono, J., Sudarsono, A.S., Hapsari, A., Salim, H., Tassia, R.D.: The implementation of sound-
scape composition to identify the ideal soundscape for various activities. J. Eng. Technol. Sci.
54(1) (2022). https://doi.org/10.5614/j.eng.technol.sci.2022.54.1.7

Setti, W., Engel, .A.-M., Cuturi, L.F., Gori, M., Picinali, L.: The audio-corsi: an acoustic vir-
tual reality-based technological solution for evaluating audio-spatial memory abilities. J.
Multimodal User Interfaces 16(2), 207-218 (2022). https://doi.org/10.1007/s12193-021-003
83-x

Schaeffer, P.: Traité Des Objets Musicaux : Essai Interdisciplines. Nouv. éd. Editions du Seuil
(1966)

Smith, M.M.: Producing sense, comsuming sense, making sense: perils and prospects for sensory
history. J. Soc. Hist. 40(4), 841-858 (2007). https://doi.org/10.1353/jsh.2007.0116

Stollery, PJ.: COVID-19 Sound Map. Sound Scotland (2020). Accessed 23 Feb 2021. https://
sound-scotland.co.uk/news/covid-19-sound-map.

Swain, E.: Oral history in the archives: its documentary role in the twenty-first century. Am. Arch.
66(1), 139-158 (2003). https://doi.org/10.17723/aarc.66.1.9284q6r604858h40

Truax, B.: Speech, music, soundscape and listening: interdisciplinary explorations. Interdisc. Sci.
Rev. 47(2), 279-293 (2022). https://doi.org/10.1080/03080188.2022.2035103

Truax, B.: Genres and techniques of soundscape composition as developed at simon fraser
university. Organ. Sound 7(1), 5-14 (2002). https://doi.org/10.1017/S1355771802001024

Truax, B.: Acoustic Communication, 2 edn. Ablex, Westport (2001). https://encore.qub.ac.uk/iii/
encore//record/C__Rb1645991?lang=eng&suite=def

Udsen, A.-S., Halskov, K.: Soundscape design for historical buildings as a sonic place-making
process. In: DRS Biennial Conference Series (2022). https://dl.designresearchsociety.org/drs-
conference-papers/drs2022/researchpapers/12

Varoutsos, G.: Sounding Covid-19 Repository. Zenodo (2023). https://doi.org/10.5281/zenodo.
8245035

Westerkamp, H.: Linking soundscape composition and acoustic ecology. Organ. Sound 7(1), 51-56
(2002). https://doi.org/10.1017/S1355771802001085

Westerkamp, H.: Soundscape Composition : linking inner and outer worlds, vol. 4 (1999).
https://locusonus.org/dropbox/coordination/txts_docs/divers_phonographie_soundscapes/
Westercamp/Soundscape %20Composition%20_%20Linking%?20Inner%20and%200uter%
20Worlds.pdf

Western, T.: Field recording and the production of place. Critical Approaches to the Production
of Music and Sound (2018). https://www.academia.edu/41837883/Field_Recording and_the
Production_of Place

Wittmann, M.: Moments in time. Front. Integrat. Neurosci. 5(October), 66 (2011). https://doi.org/
10.3389/fnint.2011.00066. Accessed 8 Aug 2022

Yang, M., Kang, J.: Psychoacoustical evaluation of natural and urban sounds in soundscapes. J.
Acoust. Soc. Am. 134(1), 840-851 (2013). https://doi.org/10.1121/1.4807800

Yong Jeon, J., Young Hong, J., Jik Lee, P.: Soundwalk approach to identify urban soundscapes
individually. J. Acoust. Soc. Am. 134(1), 803-812 (2013). https://doi.org/10.1121/1.4807801


https://doi.org/10.1080/23748834.2020.1821980
https://aporee.org/maps/
https://doi.org/10.1016/j.hbrcj.2014.12.005
https://doi.org/10.5614/j.eng.technol.sci.2022.54.1.7
https://doi.org/10.1007/s12193-021-00383-x
https://doi.org/10.1353/jsh.2007.0116
https://sound-scotland.co.uk/news/covid-19-sound-map
https://doi.org/10.17723/aarc.66.1.9284q6r604858h40
https://doi.org/10.1080/03080188.2022.2035103
https://doi.org/10.1017/S1355771802001024
https://encore.qub.ac.uk/iii/encore//record/C__Rb1645991?lang=eng&suite=def
https://dl.designresearchsociety.org/drs-conference-papers/drs2022/researchpapers/12
https://doi.org/10.5281/zenodo.8245035
https://doi.org/10.1017/S1355771802001085
https://locusonus.org/dropbox/coordination/txts_docs/divers_phonographie_soundscapes/Westercamp/Soundscape%20Composition%20_%20Linking%20Inner%20and%20Outer%20Worlds.pdf
https://www.academia.edu/41837883/Field_Recording_and_the_Production_of_Place
https://doi.org/10.3389/fnint.2011.00066
https://doi.org/10.1121/1.4807800
https://doi.org/10.1121/1.4807801

210 G. Varoutsos and J. D’ Arcy

Open Access This chapter is licensed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate
credit to the original author(s) and the source, provide a link to the Creative Commons license and
indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.


http://creativecommons.org/licenses/by/4.0/

