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Chapter 2
Soundscape, Sonification and Sound Activism
Introduction

In this chapter the author will attempt to unite three areas of sound research: 

1] Soundscape composition, in particular those compositions developed through the practice of soundwalking

2] Sonification and audification, or the process of translating inaudible signals into sounds

3] Sound activism, specifically designed to raise awareness of the sound environment and change social and cultural practices

In bringing these distinct areas together, she will attempt to create a theory of environmentally aware audification and sonification practice that is grounded in the natural and man-made soundscape.  She will argue that the act of listening through public soundwalks and other formal and informal exercises can build environmental and social awareness and promote changes in social and cultural practices.  By examining the act of listening as an alternative pathway and comparing the research, writings, and creative work of leaders of the acoustic ecology movement (e.g., R. Murray Schafer, Hildegard Westerkamp, and Bernie Krause), the author hopes to shed light on these potentials. For purposes of comparison, projects that explore the sonification and audification of inaudible signals will be examined, including the work of Christina Kubisch.  The process of audification and sonification of these signals will be examined in comparison to soundscape experiences in order to develop a theory of data sonification based on the soundscape.

In order to build a community around the urban soundscape, in 2003 the author co-founded the ongoing New York Society of Acoustic Ecology (NYSAE).  Through this endeavour, she co-created the NYSoundmap and Sound Seeker projects, which have been developed over the past four years in order to provide practical research for this chapter.  Thus, by comparing and contrasting theoretical writings with practical experiences leading listening exercises, public soundwalks, soundscape-related brainstorming sessions, and presenting field recordings in various settings, new methodologies will be documented. 

The Political and Social Dimension of Soundscape Composition and Soundwalking

“In the soundscape composition . . . it is precisely the environmental context that is preserved, enhanced and exploited by the composer.  The listener’s past experience, associations, and patterns of soundscape perception are . . . integrated within the compositional strategy” (Truax 1996, pp. 47-63). 

‘Soundscape’ is a widely used term coined by Canadian composer R. Murray Schafer as an analogue to ‘landscape’ to define the collection of sounds in an environment. In Schafer's seminal 1977 publication, The Tuning of the World, the natural and man-made soundscape was characterized with geography as the foundation.  Schafer defined natural ‘keynotes’ as sounds that arise from the overall geography of a specific area. ‘Sound signals’ were defined as alarms and other sounds that carry information, and ‘soundmarks’, like landmarks, were defined as elements of the soundscape that identify place in time as important historical markers that demand public protection. In addition to defining the field of acoustic ecology, The Tuning of the World was also a call to action, as it alerted readers to the widespread global disappearance of soundscapes and the urgent need for their preservation.  For example, Schafer indentified ‘hi-fi’ and ‘lo-fi’ soundscapes. He valued the endangered hi-fi, relatively quiet soundscapes with a wide amplitude range where it is possible to hear a large amount of detail, over lo-fi, loud and noisy environments created from large amounts of machinery where sonic detail is masked by the industrial sounds of modernity (Schafer 1977). Schafer was part of a global movement called the World Soundscape Project (WSP) founded over thirty years ago by an international interdisciplinary community of artists, scientists, activists, and engineers that included Barry Truax, Howard Bloomfield, Peter Huse, Bruce Davis, and Hildegard Westerkamp. The contemporary global movement represented by the World Forum for Acoustic Ecology (WFAE) was born out of the WSP. (footnote A)

According to Schafer, a soundscape cannot and should not be separated from its geographical location.  In Tuning the World, he used the term ‘schizophonia’, evoking schizophrenia or mental dislocation, to describe the separation of sound from its location to argue against the prevailing practice of electro-acoustic musicians inspired by composer Pierre Schaeffer’s idea of the ‘sound object’, i.e., creating compositions made of recorded sound disconnected to its source.  In contrast to Schaeffer, Schafer promoted the reestablishment of the ecological connection of sound to its environment (Schaeffer 1966).

Analogous to colours, every sound has a frequency ‘spectrum’, which is the combination of frequencies present in the sound.  Noisy sounds like white noise or the sound of water have a wide frequency spectrum and clear tones have a narrow spectrum.  Composer and acoustic researcher Bernie Krause expanded upon Schafer’s ideas about hi-fi and lo-fi soundscapes to create an analysis of the frequency spectrums of ecosystem soundscapes.  He found that in a healthy ecosystem, for example an old growth forest, living creatures fill every possible frequency band in the sound spectrum, while the frequency spectrums of more recently developed ecosystems, like forests regrown after extensive logging and clear-cutting, have prominent gaps in the spectrum (Krause 1998).

Composer Hildegard Westerkamp initiated another major development called ‘soundwalking’. One of Schafer’s collaborators on the WSP, she defined soundwalking as an embodied method of personally connecting with the soundscape through focused listening while physically moving through space. The main purpose of a soundwalk is to deeply listen to an environment. This can be any environment, from pristine natural settings to a busy city street, the mall, or the subway.  A soundwalk can be accomplished alone or shared with others, with recording equipment or without, and Westerkamp and those inspired by her have created thousands of recorded electro-acoustic soundscape compositions for performance, publication, and broadcast (Westerkamp 1974, pp. 18-19). 

This movement towards recorded soundwalks (also known as field recording or phonography) and the subsequent mixing and broadcasting of these recordings seems opposed to the original aims of Schafer, which emphasized the soundscape’s inextricable connection to place.  Westerkamp has addressed this incongruity in her writings, emphasizing that the recording, manipulation, and broadcast of soundwalks can actually bring listeners closer to the environment through immersion.  She says that composers can “make use of the schizophonic medium to awaken our curiosity and to create a desire for deeper knowledge and information about our own as well as other places and cultures” (Westerkamp 1994, p. 2). She argues that listening to a soundscape composition does not disorient the listener, but rather “creates a clearer sense of place and belonging for both composer and listener” through the artistic transmission of meanings about place, time, environment, and listening, and that “a soundscape composition is always rooted in themes of the sound environment.” Finally, she concludes that a soundscape composition is “meaningful precisely because of its schizophonic nature and its use of environmental sound sources” (Westerkamp 1994, p. 2). Westerkamp argued that the immersive nature of a soundscape composition, in other words its ability to transport the listener into another place and time, can enhance a listener’s understanding of a particular place.

A specific technical area of soundscape recording that Westerkamp emphasized is the ability of recording equipment to amplify barely audible environmental sounds. As she stated: “position the microphone very close to the tiny, quiet and complex sounds of nature, then amplify and highlight them . . . [so that] they can be understood as occupying an important place in the soundscape and warrant respect” (Westerkamp 1994, p. 19). While the use of recording equipment as a technical prosthesis does allow listeners to hear outside the range of normal human hearing and is an element in some soundwalk compositions, the value of listening on a human scale is the focus in the soundwalk recordings of Westerkamp and others. This technique emphasizes the embodied nature of listening.  Canadian soundscape composer and scholar Andra McCartney has also written extensively about embodiment in soundwalk recordings.  She explains: “Soundwalk work is far from detached. The recordist’s perspective is written into the recording . . . a recording soundwalker is simultaneously an intensely engaged listener, connected by a phonic umbilicus to the surrounding world” (McCartney 2009).

Therefore, the practice of soundwalking allows for an active engagement with the soundscape, but the practice could also be seen as closely tied to political actions.  As if engaged in a political demonstration, soundwalkers can move through space in a silent protest of both the visual dominance in contemporary culture and the constant industrial and electro-acoustic noise assaulting our sonic environment. Composer and scholar David Dunn has described this visual primacy of modern culture, adding the observation that this primacy has a direct affect on environmental awareness: “Our modern 20th-century culture—but by no means all human cultures whether extant or extinct—tends to privilege our understanding of reality through our sense of sight. . . . Aural experience is largely pushed further into a background perception, and we pay for this diminishment with a loss of sensitivity and awareness towards certain aspects of our environment”  (Dunn 2010).  Dunn observed that bringing the auditory nature of an environment into conscious attention inevitably serves to define the historical and ongoing social relationship of humans to that environment.  He and Schafer have discussed the disintegrating social impacts and psycho-physiological destructive aspects of both the loss of traditional knowledge conveyed through sound and the increase in industrial noise.

Beyond environmental acoustics, McCartney also argued that just walking through the landscape can be a political act, and she presented a multifaceted analysis of soundwalks in which “soundwalks can provide a good basis for audience conversations that have epistemological, aesthetic and ethical dimensions” (McCartney 2009).  In agreement, English sound artist Viv Corringham’s ‘shadow walk’ works have drawn attention to the history of rural walking as a public right of way in England by cutting across private lands (Corringham 2008).  Therefore, soundwalking and soundscape composition can serve as both a philosophical and political practice, and these interdisciplinary practices can create alternative pathways for increasing environmental knowing from a personal, environmental, and political perspective.  

By design, soundscape-oriented activities focus on the personal, embodied experience of sound. Therefore, the environmental knowing afforded by this practice is limited to the portion of the wave spectrum that is audible to the human ear and to the scale of human movement and temporal experience. In the 1970s, German conceptual artist Joseph Beuys questioned the communication potentials of art by creating the term ‘social sculpture’ to define a process in which the art is the process of thought, speech, and discussion that could be a political and environmental action and could embrace many disciplines.  He attempted to open participation in art-making and free art from its materiality in order to create an active space of potential (Beuys & Tisdall 1979). Using this criteria, the over-thirty-year history of the interdisciplinary exploration of the soundscape and the practice of soundwalking is a fine example of an investigation of social sculpture.  However, the author believes that audification and sonification projects inspired by soundwalking might also serve to increase awareness of aspects of the environment that are outside of the range of human hearing.  An analysis of the similarities and differences in the attitude of listening to a soundscape, or a sonification or audification, could be compared to the listening of music and may shed light on how the content is received. 

Listening Attitudes: Soundscape versus Music

The following analysis of listening attitudes of soundscape versus music is not intended to create a dichotomy between music and soundscape composition.  As composer Barry Truax has confirmed, contemporary musical structures and techniques, especially computer music, encourage a variety of listening attitudes, and therefore there may be no difference between contemporary music and soundscape composition (Truax 2010).  Soundscape can be listened to as music and music can function as a soundscape.  However, to understand how sonic information might be received, it may be useful to examine the usual kind of attention paid by the listener to a soundscape versus that given to a traditional musical performance or recording.  This table outlines some of the strengths and weaknesses of each, which will be described in more detail in the following pages.

	Traditional Music
	Soundscape Composition

	I. How the sound is usually presented

	Orchestral analogy
	Architectural analogy

	Directional
	Immersive/Spatial

	Stationary
	Moving

	II. How the sound is usually notated/recorded

	Pitch-based
	Timbre-based

	Quantitative
	Qualitative

	Notation
	Modelling

	Repeatable/Discrete
	Non-repeatable/Authentic/Continuous

	III. How the sound is usually received and interpreted as content

	Consciously
	Unconsciously

	Foreground
	Background

	Eurocentric
	Non-Eurocentric

	Inspiring power/control
	Inspiring empathy


Here the author suggests that the strengths and weaknesses of traditional music versus soundscape can be divided into three subsections: how the sound is presented, how the sound is notated and recorded, and how the sound is received and interpreted.  The first subsection, how the sound is presented, encompasses the first three items of the table, beginning with the orchestral analogy versus the architectural analogy.  Therefore, traditional music is most often presented using the orchestral analogy, with the listener facing a stage of performers or a pair of directional speakers, while a soundscape is most often experienced as surrounding the listener.  This analogy is also transferable to recorded soundscape compositions, which, as Westerkamp emphasizes, are often thought to transport the listener into a different environment. Soundscape compositions are often designed to be experienced through headphones and can employ holophonic techniques to virtually position sounds in various places around the listener. Finally, the orchestral model presents the sound source as stationary, while in soundscape listening, both the sources of the sound (cars, people, animals) and the listeners (as in the case of soundwalking) are often in motion.  Soundscape compositions are generally designed with a particular environment in mind, and the way the sound is presented attempts to emphasize environmental knowing.

The way in which sound is notated and recorded is also critical to how traditional music and soundscapes function in constructing a worldview.  Traditional musical forms are based much more on pitch than on timbre, while soundscape compositions depend almost entirely on timbre, actually expanding the definition of timbre to the extreme.  The focus on pitch in traditional music emphasizes the quantitative aspects of sound, with the listener able to mentally calculate the distances between notes of the scale and between the octaves. In contrast, soundscape compositions may contain a variety of pitches, but the listener’s mental focus is usually on the source and quality of the sound rather than on pitch.  However, one very important quantitative aspect of soundscape listening is the volume of a sound.  The practice of acoustic ecology includes the work of environmental activists who measure the decibel levels of soundscapes in order to promote noise reduction.  Even in these cases the quality of the sound must be taken into account.  For example, the sounds of laughing children may reach the same decibel level as the sounds of traffic, but the former is usually considered more acceptable in a healthy urban sound environment than the latter.

The quantitative versus the qualitative modes of listening are further informed by the ways in which music and soundscape compositions are notated or otherwise recorded.  Of course, in the case of traditional music, there is a formal structure of notation, while soundscape composition usually depends on specific field recordings.  In addition, although soundscape compositions are usually fixed on some recording medium, there is a general understanding that a soundscape itself is so complex that it cannot be notated and experienced exactly the same way twice.  It could be argued that a musical performance is never exactly the same due to the physical nature of performer, instrument, and setting. Although variation must be present, the exact nature of musical notation reinforces a listener’s belief that identical performances are possible.  The expectation of identical performances is reinforced by the existence of improvised music, which intentionally challenges the repeatability of a score in favour of an authentic, unique experience.  In this way, listening to improvised music could be compared with listening to a soundscape in the field, and indeed, this analogy is often made by soundwalk leaders who encourage participants to move their bodies in such a way to ‘compose’ the sound (Polli, Williams, Shalom & Mooney 2010).  Listeners use their bodies in an improvisatory way in concert with the randomness of the terrain and the sound environment.

Those composing and analyzing soundscapes have come to depend on representations of sound waves in computerized sound editing and mixing applications, for example, Bernie Krause’s “niche hypothesis’, according to which nature’s audio spectrum is finely divided between species in any given habitat, might not have been possible without visual representations of the sound spectrum (Krause 1998).  The ability to view and manipulate the shape of the sound wave itself has spawned the field of instrument modelling, where computer music programmers virtually create the exact sounds that would come from specific instrument shapes, materials, and performance situations.  This fascination with controlling the timbre is an area where, as Truax has observed, computer music and soundscape composition have collided (Truax 2010). However, computer instrument modelling, and even computer music in general, remain outside what is considered to be traditional music by the general public.

Finally, how the sound of traditional music versus soundscape is most often received and interpreted is crucial to understanding the differences between the two listening attitudes.  Primarily, traditional music is listened to intentionally, that is, consciously in the foreground.  Alternatively, some kind of soundscape is always present and therefore by necessity must be attended to unconsciously, in the background of listening.  Practices like soundwalking purposely bring listening to the soundscape out of the unconscious realm to the foreground, but even the most dedicated soundwalking devotee cannot continuously operate in this mode.  Music can also function in the background by design, as ‘furniture music’ (Satie 1997), or as ambient music (Eno 1996), however, except in these less-common cases, music is traditionally composed with the intention of being in the foreground. 

‘Music’ as a general term is a Eurocentric idea not present in every culture prior to the nineteenth century.  For example, there was no word for ‘music’ in the Japanese language before western influence. Instead, historical Japanese used words for specific functions of music, for example, for the Noh theatre or in the court.  Yet listening to the soundscape has been a tradition in Japan for much longer than the past thirty years in the West. For example, for thousands of years in the autumn Japanese people have travelled to specific places for the purpose of ‘listening to the leaves fall’ (Torigoe 2010).  Other non-Eurocentric forms of music such as that in India or Mali will be performed differently depending on the weather or time of day.  This directly connects the listener with the environment.

Although some Eurocentric traditional music is composed with the intention of connecting the listener to the natural world, this kind of composition is rare.  Compositions designed to inspire a feeling of power and control over nature are much more common, as can be seen with the popular music of pageantry and nationalism.  The organizing power of musical notation naturally conforms to the function of organizing the chaos of nature.  Except in the most experimental of musical compositions, sounds from the natural world are commonly experienced as a negative intrusion, or ‘noise’, in a composition or recording. In contrast, listening to a soundscape is an activity designed specifically to connect human ears with the environment.  By immersing him- or herself in the immediate soundscape, a local awareness is developed that builds empathy for and communion with the inhabitants of the sounding sphere, both human and nonhuman.  Therefore, the meaning of traditional music leans towards the celebration of human shaping and manipulation of the environment through sound, while if it would be possible to assign meaning to listening to a soundscape, it would be closer to celebrating human connection and subordination to the complexity of the environment. In this way, listening to a soundscape or soundscape composition can be an alternative pathway to environmental knowing.

The listening attitudes reinforced when experiencing traditional music versus soundscape can be divided into the following areas: how the sound is presented, notated and recorded, and how it is received and interpreted.  The immersive nature of the soundscape reinforces the feeling of being inside of a vast soundscape, experiencing only one part of a larger whole, while traditional Eurocentric music is usually presented facing the listener from a single direction.  Traditional musical notation not only distils sound to a series of quantifiable measurements, it also invokes the possibility that a score could be repeated. In contrast, a soundscape can function more like a unique, improvised experience made of complex sound qualities.  Finally, the mode of listening to the soundscape in the background as opposed to the foreground afforded by traditional music reinforces the idea of the constant presence of the soundscape, for example, when one experiences a soundwalk, it is as if one was simply ‘dropping in’ to an ongoing composition.  The idea that a soundscape is present before and after a listener experiences it implies a continuity of the natural world existing before and after human life.  Each of these listening attitudes contributes to the construction of the meaning of the soundscape that is one of environmental empathy and communion with nature.  But how can subjectivity in soundscape listening and its levels of subjectivity be examined in relation to the audification and sonification of environmental data?

Subjectivity in Geosonification, Audification, and Soundscape Composition

Audification, the process of taking a vibrational signal outside the range of normal human hearing and shifting it into the audible range, is closely related to soundscape or field recording.  For example, they both involve the technological mediation of signals in an environment.  However, unlike field recording, signals that must be audified are not consciously perceived by the body without supplemental technology, but like soundwalking and other soundscape hearing, listening to an audification of an environment can provide an opportunity to reestablish an ecological link with the source of information.  For example, the audification of electromagnetic activity can be described as a kind of environmental soundscape.  In such cases, audification can provide an alternative pathway for understanding a specific environment.

International sound artist Christina Kubisch has used the soundwalking process combined with real-time audification to explore the inaudible electromagnetic spectrum.  In 2003 she began a series of ‘Electrical Walk’ installations in which participants wore custom-made wireless headphones to hear aboveground and underground electromagnetic fields.  These fields were amplified and made audible as the listeners walked along a city street.  Kubisch found that although the palette of electromagnetic material varies from site to site, the vibrations themselves are ubiquitous, present even where one might not expect them. As she explains: “Light systems, wireless communication systems, radar systems, anti-theft security devices, surveillance cameras, cell phones, computers, streetcar cables, antennae, navigation systems, automated teller machines, wireless internet, neon advertising, public transportation networks, etc. create electrical fields that are as if hidden under cloaks of invisibility, but of incredible presence” (Kubisch 2009). Kubisch’s Electrical Walk series allowed participants to listen to this world with new ears and emphasized the electromagnetic spectrum that is a part of any environment. The electrical fields that Kubisch made audible were not presented as ‘natural’ sounds, but rather as man-made sounds, and the inaudibility of these vibrations cloaked them in a kind of subterfuge.  

Although revealing inaudible-yet-present signals seems like a very different process from that of a soundwalk in which participants listen to sounds that are present and obvious in an environment, in practice they are very similar.  In many of the conventional soundwalks the author herself has led and observed, participants have often expressed their surprise about the sounds they have been able to hear.  Despite the fact that sounds are clearly present, without the context of the soundwalk to focus the ears of the participants on the sounds, these sounds often go unnoticed even though they are unconsciously heard.  Westerkamp herself emphasizes the importance of amplifying this range of barely audible sounds in her soundscape compositions. When custom systems detect and record sounds outside the normal range of hearing, listeners are allowed to hear new sound universes that were previously undetectable.  Technologically mediated listening could be perceived as more objective, with technology serving as a tool to remove the subjectivity of the human observer.  Mediation of an environment, enabling a closer connection to that environment, is a form of ecomedia.  However, the addition of a technological interface is in fact a highly subjective practice in which the choice and development of the technology contributes to the perspective of the work.

Data sonification, specifically the process of translating numerical data into sound, demands the interpretation and simplification of the observed phenomenon. Geosonification, a term created by the author to describe the sonification of data from the natural world inspired by the soundscape, also suffers from this translation process. Unlike audification, where a vibrational signal is monitored and recorded directly with minimal human intervention, numerical data used in geosonification is itself a simplification.  This is because it is impossible to collect discrete data on every process that happens in a continuous environment.  Yet the human and instrumental intervention inherent in geosonification can be seen as an extension of human and instrument intervention in soundwalks and audifications, since human presence is highly apparent in soundwalk recordings and audification also requires the intervention of an instrument to transpose the signal.  All three—soundscape recording, audification, and geosonification—require practitioners to make high-level choices about when, where, and what to record, from microphone placement to postprocessing.  For the purposes of comparison and analysis, the author created the following chart to propose some of the structural aspects of soundscape recording, audification of the environment, and geosonification.

	Soundscape Composition
	Audification
	Geosonification

	Technological

	Some 

technological mediation
	More 

technological mediation
	Most 

technological mediation

	Re-organizing sounds
	Shifting and reshaping
	Reshaping numerical data

	Subjective

	Continuous/analogue data
	Continuous/analogue data
	Discrete/numerical data

	Re-arrangement/Transposition
	Transposition
	Mapping

	Human scale
	Can be human scale or not
	Can be human scale or not


Audification and geosonification both involve reshaping information.  This process of translating data into an unfamiliar form for an aesthetic purpose can be compared to what media scholar Herbert Brün called ‘anticommunication’. At a seminal meeting at UNESCO in 1970, Brün presented ‘anticommunication’ as a new language development and the offspring of communication, an attempt to say something through new modes and an active way of redefining or recreating our language (Brün 2004). Within the conceptual universe of Joseph Beuys, media art could not only reshape and reorder information but also could reshape the communication and distribution of media. Beuys called for a reshaping of the unbalanced worldview in the West by constructing his 1974 Energy Plan for Western Man, which radically changed the definition (and distribution) of art with the label of “social sculpture” (Beuys & Tisdall 1979).  Although the radical nature of the process of audification and data sonification may seem to transport the listener out of his or her environment, this process of reshaping and reordering information may actually bring him or her closer to the natural world. By closely examining soundscape, audification, and sonification in relation to the Acoustic Ecology movement, it may be possible to reestablish a link between data, communication, and the environment and to show that geosonification could possibly increase environmental awareness.

To establish this link the comparison of the sonification of data describing various environments to soundscape recording and composition might be necessary, and the author proposes to limit this comparison to only sonifications that have been inspired by the soundscape, or geosonifications.  Both soundscape and data sonification use sound to understand the environment, but many data sonifications are modelled on music and are therefore not relevant to this argument.  Thus, in contrast to the author’s process of geosonification, which involves taking numerical data and translating it to sound using computer-based systems, the process of field recording can be quite direct, most simply holding a microphone to a source and recording its sound.  In comparison, when creating a geosonification the author has had to translate the data to sound and undergo a series of preliminary steps, from creating a detailed model of the environment in collaboration with scientists to designing a system for mapping this numerical data to sounds.  

As previously suggested, both phonographers and creators of audifications and geosonifications have to address subjectivity. Field recording is conducted on a human scale, with a certain amount of selection criteria on the part of the phonographer, for example, what kind of microphone to use, where to direct it, and such. Although some phonographers attempt to take a neutral stance as if to suggest that an objective field recording is possible, Chris DeLaurenti, a phonographer who primarily works in the urban sound environment, has made the subjectivity of his recordings very evident (DeLaurenti 2006).

The author’s own geosonification work has attempted to highlight subjectivity.  Selecting the scientists with whom to collaborate, the variables, geographical locations, and time scale, and then ultimately by choosing how to map the numerical variables onto the parameters of sound can create an extremely subjective sonification of any phenomena.  This describes the way collaborators struggle with how the data should be structured, output, and translated, and even when to start and end the data modelling.  For example, in 1999 the author began working on a series of storm sonifications that required a series of decisions to determine when the selected storms started and ended. Even the idea that a storm could be considered to be an ‘object’ to be sonified was examined.  It was determined that the very idea of a storm is a human construction unrelated to the phenomena it describes (footnote B).  Finally, the choice of beginning and ending the composition was somewhat arbitrarily determined by extracting twenty-four hours of the greatest intensity of the storm.  Another choice made was the duration of the sonifications; in this case the twenty-four hours of data modelled were compacted into a series of approximately four-minute compositions.  All these decisions contributed to a very subjective interpretation, even before any sound was generated.  Therefore, subjectivity can be highly present in both phonography and in geosonification.
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However, a listener’s experience of this subjectivity as analogous to his or her own experience presents a challenge in geosonification.  One important difference between the author’s geosonification work and phonography is the issue of scale.  Phonographers by design work on a human scale, using the ears as a starting point and combining listening with human locomotion. Even Kubisch’s audification works using sounds outside of the human hearing range involved physical human presence in the field to capture the information.  Sonification is by necessity a different process. The data might involve physical measurements (model data are usually coupled with observed data from the field), but the scale of the data set ultimately sonified may be far outside of possible human experience.  For example, vast geographical distances might have to shrink to the size of a room or long time periods might need to be compressed into a few minutes. Thus, combining sonifications with soundwalking and soundscape compositions or using a soundscape as a model for the design of a sonification may serve to humanize the results by bringing the data into the human scale and thereby may allow audiences to relate to the sonification in an embodied way.  This might serve to increase environmental knowing by allowing listeners to experience data through their bodies.

Christina Kubisch shifted the pitch of vibrational signals, and her audification process revealed existing features with an objectivity similar to that provided by soundwalking.  While both soundwalking and creating audifications can involve decisions about what to focus on, the underlying process is one of revealing something that is already present in an environment.  However, the author claims that soundscape-inspired sonification of environmental data, or geosonification, can be much more subjective than field recording or audification.  From her previous experience creating multi-channel geosnifications, the author can confirm that the selection process for the creation of a geosonification is full of technical precision, from choosing the phenomena to sonify, to the kind and format of numerical data to be output, to all the possible parameters of sound itself, from rate of play to pitch, timbre, rhythm, and duration.  (footnote C) However, the geosonification process offers a potential expansion of the shifts in scale inherent in audification.  While  audification can allow the amplification of very small signals, the acceleration of very slow signals, and the deceleration of very fast signals, sonification can allow the composer far greater control of speed and scale.  Geosonification allows the selection of very specific parameters and the examination of these parameters under very controlled conditions.  Geosonification research, therefore, can focus on precise aspects of the human perception of sound for the most effective and efficient delivery of information.  One focus of this research should incorporate soundscape studies, especially in the area of environmental data analysis, because the soundscape is an essential part of how humans understand an environment.  The soundscape model of sonification also can offer listeners an immersive and spatial experience of environmental data that can allude to an ongoing phenomenon and can inspire empathy in the listener by placing him or her inside the environment. But what are the challenges when examining the soundscape of a large city, filled with various subjective experiences, both positive and negative?

The New York Society for Acoustic Ecology and the NYSoundmap
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As a major metropolitan centre with over 9 million inhabitants, New York City is subject to many of the pressures that affect similar large cities around the world.  One of these pressures is noise.  In New York City, by far the majority of complaints registered to the city pertain to noise, with over 3 million calls per year (Bronzaft 2006). Noise researcher and head of the New York City mayor’s commission on noise, Arline Bronzaft has conducted a series of research studies related to the effects of noise on New Yorkers and has found that urban planning projects in the city rarely take sound design into consideration.  In the plans for the Ground Zero memorial, for example, a ‘contemplative space’ was originally positioned near a busy highway with no noise ablation (Bronzaft 2006). Another noise specialist, architect and phonographer Geoff Dugan, has observed that the qualifying architectural licensing exam in New York City, a comprehensive exam lasting several days, contains only three questions related to the soundscape and architectural sound design (Dugan 2004). How can public awareness of the city’s soundscape be improved? As evidenced by the city’s complaint log, sound is important to quality of life, despite being ignored by city planners and architects.

Instead of organizing in groups to combat increasing noise levels, city dwellers are more likely to spend personal money to buy an iPod to try to cut off their sound experience. While this action may provide a solution, it may lead to a disconnection between individuals and their environment. It supports a value system where silence is a commodity to be purchased. Perhaps those without the means to buy silence would then be subjected to a constant barrage of advertising, machine, traffic, and construction noise. However, in New York City the most coveted living spaces are in the most central and congested areas, therefore this city offers an interesting contrast to other American cities.  For example, in Los Angeles, those with the financial means can choose to live in relatively isolated locations with very low noise levels, but wealthy New York residents choose central locations for their convenience.  Some of the most expensive city real estate is located in the neighbourhoods with the most polluted air, water, and soundscape. This economic geography has the potential to influence widespread environmental improvements since wealthier residents can wield considerable political power with their complaints about environmental pollution.
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In order to explore the potential for increasing awareness of the New York City soundscape, the author created a chapter of the American Society for Acoustic Ecology (ASAE) called The New York Society for Acoustic Ecology (NYSAE) with soundscape artist Michelle Nagai. The original members of NYSAE came from a wide range of backgrounds, with a common interest in field recording, soundscape composition, soundscape preservation, and the problem of noise in the city.  Immediately after forming, the group began developing public projects like the NYSoundmap  (www.nysoundmap.org). This project was designed as a container for questions, research, and projects related to the soundscape. Like countermapping, the project sought to examine the concept of a new kind of map, in this case one that privileges the ear over the eye. 
Visual soundmaps had already been used by municipal governments working on noise abatement, for example, noise pollution maps of London and the Noisetube project. These used colour to indicate decibel levels at various times of day (London Sound Survey, Noisetube 2010). NYSAE held an ongoing series of public soundwalks, and archives of soundwalk recordings and participant reactions were placed online. Participant reactions were solicited in a formal way through the establishment of a yearly town-hall meeting-style event designed by the author called Citizen Sound.  Citizen Sound encouraged participants to imagine the future of the New York soundscape after participating in a soundwalk. Soundwalk recordings also became a part of the collaborative documentary project Sound Seeker, one of the first sound-oriented Google map interfaces (www.soundseeker.org).  Public soundwalk recordings were placed on the map and submissions were invited from the general public through an online form. Sound Seeker is still growing and has collected recordings from all over the city of New York and has influenced the development of similar projects in several cities worldwide. 

NYSAE found that there was also a need to present submitted works that couldn’t be placed on a city map, either because they were recorded in another location or consisted of combined recordings from various locations.  To address this problem, NYSAE created Giant Ear))), a monthly Web radio program. The combination of these four elements—soundwalks, town-hall meetings, online sound map, and Web radio program—has proven to sustain the NYSoundmap project, now in its sixth year of operation, with hundreds of Sound Seeker recordings and over thirty original Giant Ear))) programs.  

During the course of her PhD research, the author designed and hosted three of the Citizen Sound town-hall meeting events, two in New York City for the Ear to the Earth Festivals 2007 and 2008 and one in Chicago for the 2010 ASAE conference retreat.  The first meeting was held immediately after three public soundwalks around Greenwich Village, New York, and had approximately forty attendees, mostly members of the general public.  The second was held prior to a phonography concert in the same Greenwich Village area and had approximately thirty attendees. The third was held in downtown Chicago as the opening event of a three-day symposium and had approximately forty attendees. While the two New York Citizen Sound events seemed to energize the participants to take action, the event lacked any structured follow-up beyond presenting ideas and recordings in the context of the NYSoundmap project.  Although participants did connect with one another and pursue projects on their own, the momentum generated during the event was not sustained over time.  Art historian and scholar Sophie Hope has looked critically at how participatory art practice does or does not encourage the politicization and activation of the participant.  She suggested that social practices in art “could even lead to further de-politicization if conceived as a mirage of social inclusion rather than the real thing” (Hope 2009). The ideal situation, in Hope’s view, was that consumers would be turned into producers, and in the case of the soundwalk and online soundmap participants, this transformation from consumer to producer did occur.  However, in the case of Citizen Sound, the danger of the creation of a mirage of political action rather than actual action or transformation has been evident.  This may have been due to the fact that the Citizen Sound forums have had the structure of traditional town-hall-style meetings rather than a more innovative format. 

In an attempt to inspire different expectations from the participants, the Chicago Citizen Sound was designed not as a town-hall meeting but as a playful social mixer, with activities like ‘soundscape speed dating’.  This format, and the placing of the event at the beginning of a weekend symposium, helped to build momentum that carried over three days of events.  However, the Chicago mixer was combined with two keynote presentations and a soundscape concert on the same evening, and although these complementary events provided constant entertainment to the audience, it may have forced participants to change focus too quickly from active collaboration to passive listening. An important part of the author’s research has been expanding these structures to cities beyond New York. For example, in addition to hosting the three Citizen Sound events, the author has hosted a series of public soundwalks during the course of her doctoral research: in New York, Holland, California, and Antarctica.  After each public forum and soundwalk, participants have been invited to submit their recordings to the Sound Seeker map (if New York City–based) or to Giant Ear))), and these recordings have been featured several times in both venues.  

The four main collaborative processes used in the creation of the NYSoundmap can be analyzed in terms of social sculpture and networked media.  Each container—the public soundwalks, the town-hall meetings or social mixers Citizen Sound, the online interactive collaborative soundmap Sound Seeker, and the Web radio program Giant Ear)))—was designed to take shape out of the intersection of projects, participants, and the city.  The public soundwalks may have provided a novel way to engage participants with their surroundings.  Soundwalk experiences could be discussed and recorded in town-hall meetings, and recordings from the soundwalks could be selected and placed on the online collaborative map or extended to compositions and distributed to listeners worldwide via Web radio.  Without taking an overt political stance, these activities became a centre of activist thought and action, addressing members’ concerns about large-scale city initiatives like the 9/11 memorial or the Brooklyn Atlantic Yard development.  The four containers of the NYSoundmap are ongoing, and although the author no longer resides in New York City, she continues to organize soundwalks and other related projects there.  The alternative pathways to environmental understanding established by the NYSoundmap project created a channel for collaboration and social action. But can these processes combined with geosonification lead to greater art and science collaboration and social action in response to climate change?  

Ambient Near Real-Time Sonification, Science, and Art

Although the global soundscape holds an endless amount of information and provides clues to ecological and social processes, with the exception of Krause’s work and some scattered initiatives in analyzing the urban sound environment for noise control, there has been a greater scientific interest in research related to the potentials of sonification. For example, the International Community for Auditory Display (www.icad.org) holds a yearly conference to present contemporary scientific and aesthetic work in sonification and publishes papers from the conference on its Web site. In the 1990s the group was commissioned to write an important position paper on the role of sonification in scientific research for the U.S. National Science Foundation (Kramer et al. 1997).  Perhaps this scientific interest is tied to the necessary simplification evident in the sonification process.  In other words, scientific data are necessarily simplified in order to focus on a specific feature or series of features in the environment. The choices made in creating a sonification of this data can also be considered control variables, allowing every parameter of a sonification to be strictly designed. In contrast, soundscapes are filled with complexity, and it is not possible to tightly control each variable.  Therefore, sonifications are potentially easier to use as a scientific tool.  For example, there are many ways in which the practical implementation of real-time data sonification has been studied to enhance engineering efficiency and productivity (Kramer et al. 1997). Scientific studies of sonification have examined what kind of information can be more effectively gathered through the ears versus the eyes or other senses (Kramer et al. 1997). There is promise in the area of real-time ambient monitoring using sonification because listening can be done by a human observer focused on other, visual tasks.  The ears collect information from all directions at once constantly, and repetitive sound can be tuned out. However, a significant change in a repetitive sound signal can alert a human listener very quickly. Spatial location is also interpreted well by the human hearing system, specifically on the horizontal plane (Kramer et al. 1997). Pattern recognition is another area in which sonification has been investigated, since patterns in music are easily recognized, even when transposed into a different key.  Human sound pattern memory is also very developed, as evidenced by the human ability to remember pop songs for many decades. Would a long-term adoption of data sonfication allow listeners to use long-term sound memory to make connections between sound patterns heard twenty years or more apart, gaining new knowledge in the process? Human sound memories could be filled with knowledge of the natural world in the form of sonifications. 

In the media arts, real-time interactivity is often valued over the quality and complexity of the information. For example, prior to beginning the sonification process for the author’s Atmospherics/Weather Works project, the author’s scientist collaborator, Dr. Glenn Van Knowe, spent weeks tying up several high-end computers at his lab modelling the meteorological data for the project. The art curators of the project were very interested in the idea of real-time interactivity, and for this reason the author and her scientist collaborator had to explain that the weather models they were using were too large to be generated in real time.  The complexity of the model seemed to be less interesting to the curators than the concept of presenting everything in real time, although ultimately the curators were very pleased with the final result.  This interest in real-time interactivity by the art gallery could be interpreted as a lack of understanding of complex weather and climate models, but this focus could also be viewed as an interest in ‘art as experience’ as highlighted in the psychogeography movement and the related practice of soundwalking (DeBord 1958).  Could a real-time sonification of environmental data inspired by the soundscape be an appropriate analogue to the soundwalking process?  

Interest in both the scientific and artistic uses of real-time interactivity led the author to create a real-time, ambient geosonification project, called N., with the help of artist Joe Gilmore and meteorologist Dr. Patrick Market of the University of Missouri (Polli 2004b). For the project the author created a system that downloaded data from a weather model centred on the North Pole and live webcam images in order to present a 4-channel sonification and visualization of the weather at the pole (Polli 2004a). This real-time ambient sonification was presented in a gallery and allowed listeners access to only a small chunk of data that are continuous over time. Listeners have only had access to this work during gallery hours for the duration of an exhibition.  A future goal might be to design a way for listeners to experience an ambient geosonification over an extremely long period of time, for example, decades. Over many years, listeners might gain insight into the nature of the phenomenon presented.

Although computing challenges exist that prevent the presentation of complex atmospheric model data in real time, there may be benefits to further exploration of real-time, ambient geosonification.  Such projects can highlight the continuous and immersive aspects of an environment by creating listening attitudes similar to those employed while listening to a soundscape.  Unconscious, ambient geosonifications that listeners live with over long periods of time might provide new insights into patterns and structures of data. 

Conclusion

This chapter has attempted to compare soundwalking and phonography to audification and geosonification in the realms of listening attitudes, subjectivity, social action, and art/science collaboration.  The practices of acoustic ecology generally, and soundwalking and phonography specifically, provide alternative pathways for understanding the natural and man-made environment. Soundwalking by its nature is a subjective experience, and soundwalking compositions often emphasize this subjectivity.  The creation of sonifications of environmental data extracted from models or field research is also a subjective process, and modelling the design of sonifications on the real world soundscape can provide opportunities for addressing this subjectivity. Soundwalking and field recording can be activist practices that address pollution and preservation through the organization of groups of people undertaking subversive activities, through the uncovering of unheard sounds and vibrational signals, and through collective documentary action, as demonstrated in the author’s NYSoundmap project.

Sonifications modelled on the soundscape also have the potential to convey environmental information more effectively than those modelled on music.  Although music is present in the contemporary soundscape, the soundscape of the world is primarily constructed of nonmusical sounds. Sonification offers an opportunity for scientists and the public to experience data in new ways. In the author’s experience, atmospheric scientists have been receptive to the sonification of data.  Atmospheric scientists working today have seen a radical transformation of the field in their lifetimes due to visualization, so much so that it would be almost impossible for an atmospheric scientist to work successfully without visualization (Wang 2006). Scientific sonification offers many benefits and may become just as important to atmospheric research in the future.  A sustainable process of recording and analyzing soundscape over time has been demonstrated to be possible by the over-thirty-year history of the World Soundscape Project and the subsequent World Forum for Acoustic Ecology.  Therefore, sonification modelled on the soundscape may also have the potential to augment the natural and man-made soundscape if experienced over long time scales.

The development of geosonification works interpreting environmental data and modelled after the natural and man-made soundscape may have the potential to open alternative pathways to environmental understanding.  Any soundscape holds a vast amount of information that listeners engage with constantly.  A more conscious engagement with the soundscape through soundwalking, field recording and phonography, and soundscape composition, may have a dramatic effect on environmental awareness and may promote direct action and interdisciplinary research.  Audification can bring inaudible sounds to the foreground and change a listener’s experience and understanding of a place. Geosonifications, similarly, have the potential to engage listeners with information about an environment.  Such information could exist on very long time scales or very large geographical scales, requiring sonification of the data to fit into normal listening patterns. When modelled after the soundscape, geosonification may open alternative pathways to connecting art and science and offer opportunities to enhance a listener’s knowledge of an environment.

Footnotes

Footnote A: The World Forum for Acoustic Ecology (WFAE), founded in 1993, is an international association of affiliated organizations and individuals who share a common concern with the state of the world’s soundscapes.  See <http://interact.uoregon.edu/medialit/wfae/home/> for a detailed history, the journal Soundscape, and links to international affiliates.

Footnote B: Hurricanes, for example, are anthropomorphized.  They are even given human names; for a while hurricanes were given only female names but currently the names alternate between male and female.

Footnote C: Ten years before the author created her first geosonification with weather and climate data, she created systems for the generation of algorithmic improvisational music.  She experimented with sound compositions using the Lorenz attractor, a simplified model of the movement of air particles in a vacuum and very early weather model. Her first geosonification collaboration with a scientist was the 2001 Atmospherics/Weather Works project, translating detailed data from of two historic storms that passed through the centre of New York City.  The project’s scientific collaborator, commercial meteorologist Dr. Glenn Van Knowe, learned of the author’s Lorenz attractor algorithmic composition work during an art/science symposium at the Annenberg Center in Los Angeles (Bridges 2001). He was interested in exploring how the vastly more sophisticated weather models that had been developed since Lorenz’s work might be translated into sound.  The two chose to experiment with a hurricane and a winter snowstorm and developed a series of 14-channel sonifications based on models of the storms at five different elevation levels. Responding to the cacophony of a large number of speakers simultaneously producing sound, the author developed a reductive process for sonification by starting with a very noisy sound and using programmed filters to sculpt the sound into various shapes. She was inspired by wind harmonics, the way air moves between and through buildings and other man-made structures and is transformed into sound, and the unexpected kinds of sounds that can result from that process.  Unlike more common sonfication processes of the time, rather than use each number as a discrete note, the author used the stream of numbers as variables for shifting and filtering sounds with a wide frequency spectrum. The stream of numbers that were generated by the weather model therefore began to represent shapes or curves in the character of sound itself rather than notes in a musical composition.  The type of sound that resulted was reminiscent of a soundscape.  Distributing the variables across fourteen speakers based on the geographic location of the data made the results even more like a sonic experience in the field. A benefit of this method was observed by Van Knowe, who found that by listening to the sonifications of the storms he was able to hear structures that he could previously only imagine. He was also interested in trying to hear if the sonification could highlight errors in his models, but in this case he was unable to pinpoint any errors.  One way this could be done in the future might be by comparing a sonification of model data to a sonification of actual data, a method that was not part of this project.

In 2004 the author began to pursue a climate sonification project.  Although the field of weather research and the field of climate research are very separate, both weather and climate experts use computer models.  The biggest difference between the two is the resolution of the models.  Since weather scientists are modelling short-term events (like storms), their models tend to be very high resolution, centred on relatively small geographic areas, while climate scientists generally use lower resolution models since they are modelling climate change events that happen over longer time periods. However, the climate scientist the author worked with, Dr. Cynthia Rosenzweig, the leader of the climate research group of NASA Goddard Institute, had just completed a study of climate change effects on New York City that used one of the highest resolution climate models ever used before. Because climate change events were starting to be seen happening in much shorter time scales, higher resolution models were necessary to study them. Through researching the project, the author learned about the many different sectors that can be affected by climate change, and also learned that there is a connection between weather and climate in that warming can cause an increase in the intensity and frequency of storms. In the process of creating the two projects, storm and climate, it sbecame clear that two separate fields were starting to converge due to rapid climate change.

This climate sonification project, called Heat and the Heartbeat of the City, was produced using a reductive technique similar to that of the storm sonifications, but the results had a very different sonic character.  While the storm sonifications were very theatrical, with clear climaxes and resolutions, the climate sonification was repetitive and rhythmic.  These results were due to the character of the data sonified, since an extreme weather event is highly chaotic and dramatic, and climate undergoes a constant repetitive cycle.  The ambient sound resulting from the climate sonification inspired the author’s later work in ambient real-time sonification.

The process of creating the two atmospheric data sonification projects, Atmospherics/Weather Works and Heat and the Heartbeat of the City, led the author to consider the soundscape as a model for the creation of sonifications.  Inspired by the phenomenon of wind harmonics, the author developed a reductive technique for creating sonifications that resulted in complex individual sound characters more related to soundscape composition than to music.  The addition of a multi-channel environment in which the sounds coming from each speaker represented data at a particular geographic location furthered this soundscape analogy.
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