
www.humanities-journal.com

The International
JOURNAL
oftheHUMANITIES

Volume 7, Number 6

Sound Reasons: Auditory Experience and the
Environment

Andrew Czink



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
THE INTERNATIONAL JOURNAL OF THE HUMANITIES 
http://www.Humanities-Journal.com 
 
First published in 2009 in Champaign, Illinois, USA by Common Ground Publishing LLC 
www.CommonGroundPublishing.com. 
 
© 2009 (individual papers), the author(s)  
© 2009 (selection and editorial matter) Common Ground 
 
Authors are responsible for the accuracy of citations, quotations, diagrams, tables and 
maps. 
 
All rights reserved. Apart from fair use for the purposes of study, research, criticism or 
review as permitted under the Copyright Act (Australia), no part of this work may be 
reproduced without written permission from the publisher. For permissions and other 
inquiries, please contact  
<cg-support@commongroundpublishing.com>. 
 
ISSN: 1447-9508 
Publisher Site: http://www.Humanities-Journal.com 
 
THE INTERNATIONAL JOURNAL OF THE HUMANITIES is peer-reviewed, supported 
by rigorous processes of criterion-referenced article ranking and qualitative commentary, 
ensuring that only intellectual work of the greatest substance and highest significance is 
published.  
 
Typeset in Common Ground Markup Language using CGCreator multichannel 
typesetting system 
http://www.commongroundpublishing.com/software/ 



Sound Reasons: Auditory Experience and the
Environment
Andrew Czink, Simon Fraser University, BC, Canada

Abstract: The culture of major cities in Western developed nations has a long-standing dominantly
visual bias. While ‘design’ is expected in the visual arena of architecture and urban planning, it is not
a common feature of our soundscape. The urban soundscape is generally a by-product of other human
activities and so may be alienating us from our environment. Our relationship to the environment has
become dysfunctional. Unlike the visual domain, auditory experience is fundamentally haptic and
brings us into close contact with our environment. We ‘feel’ our environment and our place in it
through hearing. Research in the cognitive neurosciences shows that the environment is a continuing
influence on the development of our brains throughout our lives. By designing our soundscape and
engaging in attentive listening we may enable ourselves to develop a healthy relationship with our
environment: one that is more conducive to making genuine, considered decisions about environmental
policies and that may motivate us to make the personal and economic adjustments necessary to suc-
cessful implementation of such policies. Through sonographic analyses of both natural and urban
soundscapes, the alienating nature of the urban soundscape is demonstrated. Features of natural
soundscapes will be examined in relation to their applicability to urban sound design of public spaces.
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Introduction

THE CULTURE OF major cities in Western developed nations has a long-standing
dominantly visual bias. While ‘design’ is expected in the visual arena of architecture
and urban planning, it is not a common feature of our soundscape. The urban
soundscape is generally an unplanned and unacknowledged by-product of other human

activities and so may be alienating us from our environment. Our relationship to the envir-
onment has become dysfunctional. Unlike the visual domain, auditory experience is funda-
mentally haptic and brings us into close contact with our environment. We ‘feel’ our envir-
onment and our place in it through hearing. Research in the cognitive neurosciences
(Blesser & Salter, 2007; Damasio, 1994; Gallagher, 2005; Johnson, 2007; Varela et al, 1991)
shows that, throughout our lives, the environment is a continuing influence on the develop-
ment of our brains. By designing our soundscape and engaging in attentive listening we may
enable ourselves to develop a healthier relationship with our environment: one that is more
conducive to making genuine, considered decisions about environmental policies and that
may motivate us to make the personal and economic adjustments necessary to successful
implementation of such policies.

The paper begins with a brief comparison of the auditory and visual modalities from a
phenomenological perspective. After a discussion of why sound and the soundscape matter,
relevant soundscape concepts and terminology are introduced to help in comparing sono-
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graphic analyses of both a natural and an urban soundscape recording. The paper will conclude
with speculations and thoughts regarding the implications of the preceding research.

Sight and Sound
The visual and auditory fields have significant phenomenal differences. The ‘field’ of any
sense modality refers to the type of ‘opening’ that that modality provides onto the world.
(Ihde, 2007, p. 73) When a culture privileges a particular sense modality, features of that
modality become unconsciously assumed backgrounds to our experience of the world. Dif-
fering aspects from other sense modalities tend to become experientially marginalized in
such cases. By actively and attentively focusing on marginalized sense modalities it is possible
to change how one engages with the world.

The visual field is fundamentally directional. One’s focus is always in the centre of the
visual field and is always forward facing. One’s gaze reaches out to the world which is always
at some distance away. Objects in the visual field are always ‘over there.’ The visual field
is always full and equally so throughout the whole visual field. The visual field may be either
static or dynamic depending on whether or not visible events are taking place.

The auditory field is an omni-directional one. There is no need to turn one’s head to hear
a sound from behind. Auditory focus can change without moving one’s head or changing
the orientation of the ears relative to the environment. There is no auditory equivalent of the
visual gaze. Where the eyes gaze outward, the ears draw inward. We are immersed in the
sonic world which surrounds and envelopes us. Individual sounds have directionality (they
clearly come from some location) yet sound comes from all around us. Even considering an
individual sound with its particular directionality, one can choose to focus on its surrounding
aspect rather than its directionality. (Ihde, 2007, pp. 73-83) The spatiality of sound is complex
and multifaceted. The auditory field is not homogeneous in its fullness. It is possible for
parts of the auditory field to be fuller than others. There may be a relative fullness of sound
on one’s right but relative emptiness on the left. The auditory field is also necessarily dynamic.
Sounds are always sounds of events occurring, so there can be no stasis in the sound world.
Because sound is fundamentally dynamic, auditory experience has an extended temporality
in comparison with the visual. It is not possible to apprehend or grasp a soundscape as one
would a landscape. Our impression of a landscape may be immediate, but a soundscape re-
quires time for its features to emerge.

Sounds may be visceral or invasive: they can penetrate or pierce us. Sound can ‘possess’
us. Sound can be painful and harmful. We are vulnerable to loud sounds and cannot ‘avert
our ears’ as we can our eyes. We have no ‘ear-lids’ to shut out what we do not want to hear.
We are always vulnerable to the potential violence of sound. Particularly with low frequencies,
we feel sound as much as we hear it. Sound is a bridge between hearing and touch, between
near and far. Sound and touch are both intimate and can be either violent or erotic, disturbing
or soothing. Sound is a conduit to haptic experience: a more multi-sensorial bodily experience
of our world. Sound is crucial to fully situating us in our world, or, as Guiliana Bruno so
aptly suggests, sound can move us from “...sight to site.” (2002, p. 6)
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Why Sound and the Soundscape Matter
Because we are unable to turn our hearing off, sound is always present and can affect us in
many ways. There are physiological, psychological, neurobiological, and social factors that
can influence us. While there are numerous references and studies regarding the effect of
sound on humans, all of the references to studies and statistics in the following section are
taken from Karl D. Kryter’s (1994) excellent survey.

Physiological Factors
Sound is a physical phenomenon and therefore affects us physically. Some physiological
effects are relatively well known while others remain obscure. Hearing loss is, of course, a
fairly obvious and debilitating possibility from extended exposure to high sound pressure
levels (SPL). Sounds which are particularly percussive, such as gunshots, hammers, and pile
drivers can produce immediate and permanent traumatic damage to the mechanism of the
ear. Exposure to less obviously painful sound can also result in damage over extended periods
of time. High SPLs also produce involuntary vascular contraction producing greater levels
of fatigue and incidences of hypertension and heart abnormalities, including higher pulse
lability, cardiac insufficiency, and lower birth weights in children.

Psychological Factors
Sound can be a significant stressor and may contribute to all situations that are compounded
by stress, including decreased functionality of the immune system in protecting from viral,
bacterial, and parasitic infections. In situations with high ambient noise levels psychomotor
task performance may also be compromised. We unconsciously depend on auditory feedback
from the physical actions we engage in to accomplish certain tasks, and performance can be
compromised when those sounds are masked by high ambient levels. Similarly, high ambient
sound levels can interfere with internally articulated or rehearsed verbalizations of words or
numbers involved in carrying out a particular task. We literally are unable to hear ourselves
think! In addition, high ambient sound levels have been shown to result in a decrease in
academic performance in children of average or below average academic ability. The children
who most need assistance may not be able to take full advantage of their learning opportun-
ities when situated in a sonic environment with high ambient noise levels.

Neurobiological Factors
There is increasing evidence in the cognitive neurosciences that cognitive development is
dependent not only on the genetic make-up of the individual but that the interaction with the
physical and cultural environment is also a major determinant of cognitive development,
and further, that this is an ongoing process throughout our lives. Antonio Damasio states:
As we develop from infancy to adulthood, the design of brain circuitries that represent

our evolving body and its interaction with the world seems to depend on the activities in
which the organism engages, and on the action of innate bioregulatory circuitries, as the
latter react to such activities....Experience shapes the design of [brain] circuitries....Synaptic
strengths can change throughout the life span, to reflect different organism experiences, and
as a result, the design of brain circuits continues to change. (1994, pp. 111, 112)
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So, the nature of our environment is critical to our cognitive development. In light of this
fact it seems prudent to pay attention to the design of all aspects of our environment, not
only the visual.

Social Factors
Noise has become a defining factor in the modern urban soundscape, and a symbol of tech-
nological progress reinforcing the nature/civilization distinction. Nature is relegated to the
site of recreation and retirement. All that is considered vital in our society is centred in the
city. Noise becomes synonymous with progress and excitement. (Thompson, 2002)

While some excellent progress has been made through zoning and noise abatement pro-
grams, the control of public acoustic space has largely failed. Interestingly, and perhaps due
to this failure, technology has developed acoustic controls for private spaces and has contrib-
uted to the rationalization of domestic spaces by minimizing interior acoustic reflections.
This has resulted in striating the spatial aspect of acoustic experience in the home into the
highly controlled, rational, and efficient, mirroring the development of specialized spaces
in the typical western home. No such development seems to have occurred in public spaces.

Public spaces can and used to have the function of contributing to social cohesion by
helping to “...integrate individuals in the social fabric of their community.” (Blesser and
Salter, 2007, p. 30) There are very few examples of such spaces in modern cities. With the
high ambient levels in cities individuals become isolated even within open public spaces.
Communication and social cohesion suffer by the reduction of interaction in public spaces.
We have been increasing isolation from public spaces by replacing public acoustic arenas
with personal transportation arenas (individuals commuting alone in their vehicles), and
those also are being replaced by the mobile virtual acoustic arenas of personal listening
devices. Rather than interacting with our increasingly hostile soundscape, people are
choosing to isolate themselves from it: They are tuning out. In my opinion, a current major
problem is one of designing public acoustic spaces to return the possibility of communication
and sociality to them.

Soundscape Concepts and Terminology
Composer and educator R. Murray Schafer (1994) coined ‘soundscape’ and other related
terms to help define soundscape studies and acoustic ecology. He took many terms from the
domain of audio engineering and applied them to the acoustic environment. Three of them
are relevant to our discussion here. Signal to noise ratio (S/N) refers to the difference between
a ‘signal’ sound (the sound you want to hear) and the surrounding ambience. The greater
the S/N ratio is, the easier it is to hear the signal sound. A ‘hi-fi’ acoustic environment is
one with a large S/N ratio: one where the signal sound is easily heard. A ‘lo-fi’ acoustic en-
vironment is one with a low S/N ratio making signal sounds difficult to hear.

Aural architecture is a term proposed by Barry Blesser and Ruth Salter to refer to the
sonic structure of acoustic space determined by “the composite of numerous surfaces, objects,
and geometries in a complicated environment.” (2007, p. 2) Auditory experience is not solely
concerned with the sound of acoustic events but also the perception of the spaces within
which they occur. Acoustical space alters sounds in terms of their loudness, their spectrum
(frequency content), and their time or duration. Blesser and Salter have coined some associated
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terms. Acoustic horizon refers to “...the maximum distance between a listener and source
of sound where the sonic event can still be heard....[which delineates the] acoustic arena
[which is] a region where listeners are part of a community that shares an ability to hear a
sonic event.” (Blesser and Salter, 2007, p. 22) The acoustic horizon is centred at the listener,
while an acoustic arena is centred at the sound source.

An ‘auditory channel’ refers to the connection between a sonic event and a listener. A
channel shared amongst multiple listeners provides social cohesion. (Truax, 1984, p. 13) By
listening actively and attentively to these aspects of our soundscapes we may develop concepts
and strategies to design our acoustic spaces and soundscapes to best suite our needs.

The Natural Soundscape
While natural soundscapes exhibit great diversity there are features common to many. We
may identify some of these features by examining a particular soundscape recording. Figures
1-3 are sonograms of a commercially available stereo recording of Trout Lake South in
Washington State in the Pacific Northwest of the USA made by Bernie Krause (1998). I
encourage all readers to listen to the recording to get a better sense of the following analysis.

The sonogram, which maps time on the horizontal axis and frequency on the vertical axis,
consists of the two wider bands (one band for each channel of the stereo recording) across
the page. The darkness of the image represents the amplitude of the particular frequency at
that time. Above that are waveform displays which map time again on the horizontal axis
and amplitude (loudness) on the vertical axis. We will concentrate on the sonogram as it
provides us with more information about how the individual sounds within the soundscape
interact.

Figure 1 is an approximately 1 min 10 sec excerpt from the natural soundscape recording
featuring a variety of birds located in various spatial positions and distances around the lake.
We can see clear narrow vertical ‘slices’ and figures in the sonogram representing particular
bird calls. Figure 2 is a detail of the first half of the excerpt in Figure 1, and Figure 3 is a
detail of the second half of the same excerpt. When listening to the recording it is easy to
follow the ‘score’ of the sonogram in identifying the bird calls. Notice that the events are
largely discrete in both time and in frequency. There is very little ‘masking’ where one sound
interferes with another: covers it up so to speak. The sounds leave each other room to be
heard. When listening to the recording one can notice that even distant sounds are clearly
heard. There is a large S/N ratio: The dynamic range (the relationship of the loudest to the
quietest sounds) is wide. The acoustic horizon in this example is very distant: It feels like
we can hear almost infinitely into the distance. It is very much like a well-orchestrated
symphony. I have included in figure 4 a sonogram of an excerpt of Beethoven’s Pastoral
Symphony (London Symphony Orchestra, 2006) for interest and comparison. The natural
soundscape and the classical symphony share many characteristics. What this short sonogram
of Trout Lake cannot show us is the daily and seasonal cycles of sounds rising and falling
in intensity as the inhabitants of the soundscape follow their life rhythms.

Natural soundscapes are typically hi-fi like this example. There are exceptions of course,
and anyone who has spent time next to a raging waterfall or big surf can attest to the lo-fi
nature of such soundscapes.
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The Urban Soundscape
Figure 5 is a sonogram of a ‘foreshortened’ stereo recording made by myself in Vancouver,
Canada in 2008. Vancouver is known for its close proximity to nature so I began at the seaside
and walked into the urban centre. That process took approximately 30 minutes. This recording
has been foreshortened through editing and cross fading to approximately 3 min 30 sec,
making the transition from the seaside to the urban centre more heightened.

One can see at the beginning of the sonogram the rhythm of the waves on the beach. As
we move to the area between the 1:00 and 2:00 time markings, we can see increasingly dense
activity. There are more sounds occurring, each with a wider range of frequencies which
contribute to masking and less differentiation between them. These are predominantly sounds
of motor vehicle traffic. This increases as we move along in time. At around the 2:40 time
marking we begin to hear construction and move to the end of the example where ventilation
fans for underground construction dominate the soundscape. There is no detail here whatso-
ever. The ventilation fans mask all sounds. It is impossible to hear other peoples’ footsteps
or conversation. It is even impossible to hear one’s own footsteps or breath. The acoustic
arena in this example is extremely small: at the end so small that each individual person is
essentially in their own acoustic arena. It is impossible to interact with others without
shouting at a very close distance. It is almost impossible to establish an auditory channel
with any living being. The sonogram becomes a flat-line indicating masking, a small S/N
ratio, and subsequently narrow dynamic range.

Implications, Speculations, and Thoughts
Healthy eco-systems exhibit diversity, complexity, and symbiosis amongst their constituents.
The contemporary urban soundscape is increasingly homogeneous in character: There is
very little diversity, complexity is masked, and symbiosis becomes rare or impossible due
to the isolating effect of shrinking acoustic horizons.

We have seen that the environment constitutes in part our cognitive structures and devel-
opment. This is a profound point because we can no longer think of ourselves as completely
independent entities that have been ‘placed’ somehow in a pre-existing world. We shape
our world and our world shapes us simultaneously. “Perception is...the result of an interaction
between the body and its environment.”(Gallagher, 2005, p. 172) This coupling of ourselves
with our environment must change how we conceive of ourselves and our world, the cultural
and the natural. The natural world is not simply a source of air and nutrients: “our ‘minds’
are processes that arise through our ongoing coupling with our environment.”(Johnson, 2007,
p. 130)

Community ‘decision makers,’ or those who develop and implement policies, including
environmental ones, most likely live and work in the aurally dysfunctional urban spaces we
have been referring to. How are we and subsequent generations going to make environment-
ally responsible decisions and act on them if we have come to maturity in these problematic
spaces? How is our cognitive development going to change with the current state of affairs?
Have we reached a point of no return in terms of our ability and will to make the necessary
changes?

We need to connect more closely, more consciously, and more multi-sensorially, to our
environment to be able to even begin altering the situation. Active attentive listening is a
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potential first step towards accomplishing such a connection. Listening is a learning process
and “learning is an adaptive response to the environment: our brain is a manifestation of
culture.”(Blesser and Salter, 2007, p. 327) Our cities are visually designed much more than
aurally designed. “Rich aural environments encourage the acquisition and development of
auditory spatial awareness, whereas aurally barren environments do not.”(ibid, p. 324) By
isolating ourselves from an alienating sonic environment we are disengaging ourselves from
the possibility of positively contributing to the development of our sound world. We remove
ourselves from the possibility of action, where we should rather “...be fully present in [our]
actions, so that [our] behaviour becomes progressively more responsive and aware.”(Varela
et al, 1991, p. 122)

With awareness comes the possibility of effective design. Let us use our auditory acuity
as a bridge to embracing haptic experience and work to design the full environment. We
need to adopt a more aesthetic stance in relation to urban design: aesthetic in its etymological
meaning as that which appears to the senses. While the control of noise is certainly one aspect
of soundscape design without which nothing much else can be effective, it is still only one
aspect. The problem in urban soundscapes is not simply the occurrence of noise, but rather
its ubiquity in public urban spaces. Loud sounds can be very exciting when one has the
luxury of approaching them aesthetically as artifacts with potential beauty. The sound of a
ventilation fan, a race car, or a cement truck can be wonderful to listen to, although not when
one is trying to write a paper, have intimate conversation with friends, accomplish work, or
sleep.

Just as human scale is considered in designing architectural spaces, so it should be con-
sidered in designing aural architecture. The dynamic range and rhythmic cycles of acoustic
spaces need to be designed as much as anything else for us to flourish and develop within
them. Modelling natural soundscapes is one approach, attentive listening and adjustment of
our current soundscape is another. Perhaps music can also offer a model, as it has been the
only example of sophisticated and effective soundscape design throughout history and across
cultures. Hopefully we can all listen attentively, engage more actively in our urban environ-
ments, and help design the future so that we may have one.
Figures
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Figure 1: Trout Lake South Excerpt
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Figure 2: Trout Lake South Excerpt detail 1
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Figure 3: Trout Lake South Excerpt detail 2
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Figure 4: Beethoven Symphony No 6 ‘Pastoral’ excerpt
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Figure 5: Vancouver Beach to City Soundscape
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