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Introduction
“Technological mediation supports and conditions the emergence of new cultural practices, not by creating a distinct sphere of practice but by opening up new forms of practice within the everyday world, reflecting and conditioning the emergence of new forms of environmental knowing.” [1]

This transfer paper outlines the proposed dissertation Scaling the Sonic Terrain: Environmental Knowing through Soundscape and Geosonification that investigates intersections between art, technology and environmental science through location-based sonification and soundscape projects.  The areas of environmental science that are the focus are weather and climate science, and many of the artworks and the bulk of the research are particularly concerned with rapid climate change.  

In this transfer paper, the author will define the premise, aims, methods and methodologies to be undertaken in the thesis.  This transfer paper will also summarize the theoretical landscape out of which this thesis will emerge.

The thesis itself will be divided into two parts: the first will address the representation and social construction of weather and climate from a scientific and theoretical perspective, and the second will present an analysis of a series of projects by the author and others in relation to what Paul Dourish calls in the opening quote, “environmental knowing.” Although projects addressing several geographic areas will be analyzed including dense urban areas like New York City, London and Taipei, the bulk of the thesis will focus on work that resulted from the author’s seven-week residency in Antarctica working alongside weather and climate scientists.

Background of Research

 “There is more information available at our fingertips during a walk in the woods than in any computer system…” [2]

The theoretical basis of this thesis is illuminated by the above quote by Mark Weiser from his 1991 essay The Computer for the 21st Century.  By comparing a walk in the woods with an information-rich computer system, he is both disparaging and elevating the social power of a computer system.  On the one hand, he is highlighting the shortcomings of computer systems.  As a screen-based, primarily visual medium, without touch, taste or smell, information presented through a computer system lacks the multi-dimensionality of a physical space.  

On the other hand, by merely showing that it is possible to make such a comparison, Weiser is elevating the computerized way of understanding as something that might just approach real-world understanding through “information.” The major shift in thinking represented by the above quote is made clearer if one simply replaces the term ‘information’ with “data”.   The woods are then identified as a “data-rich” environment, analogous to a computer-based environment.  Through his essay, Weiser is attempting to get software designers and engineers to design computer-mediated experiences that are as aesthetically and emotionally powerful as a walk in the woods.
Weiser’s work was at the forefront of the ubiquitous computing movement, envisioning computers embedded into every aspect of society.  Ubiquitous computing is a condition that now, less than twenty years later, is part of everyday life and has changed how the world is seen, as evidenced by this quote from Paul Dourish in 2004:

“So, the world becomes a site of computation and an object of informational representation.   We start to understand and model the world in information terms.” [3]

From an environmental point of view, the idea of computational representation has become increasingly significant.  Many contemporary environmentalists now look to technology as a way to achieve authentic natural experiences without the danger of human impact.  This is a radical departure from the philosophy of the traditional naturalist.  The environmentalist movement born in the late 19th century stressed the importance of a direct, sensual and unmediated confrontation with nature.  Emerson, Thoreau and the transcendentalists suggested that indirect mediated experience of nature robs humanity of a fundamental and universal human truth.  But direct, human experience of nature, mediated or unmediated, also transforms it.  

Today, humanity faces an urgent climate crisis.  What impact has the ubiquity of computers and computational representation of the environment had on public and scientific understanding in light of this crisis?  What are the social and cultural effects of defining both the natural and man-made environment as an “information space?”

Premise of Research
The primary question to be answered through this doctoral thesis is:

How can soundscape and geosonification open alternative pathways to environmental knowing in a time of urgent climate crisis?

Definition of Terms

In this transfer paper, the following definitions help to clarify the premise.  The terms used in this premise will be defined more precisely in the thesis. 

Soundscape

R. Murray Schafer defined the term "soundscape" to refer to the "acoustic environment ... the total field of sounds wherever we are. It is a word derived from landscape, though, unlike it, not strictly limited to the outdoors" [4]. The term “soundscape” not only indicates the physical vibrations of sound, but how the sound environment is interpreted by those experiencing it. A listener within a soundscape is “part of a dynamic system of information exchange” [5] playing a role in its structure. Soundscape is the acoustic manifestation of place, sounds give the inhabitants a sense of place and the place's acoustic quality is shaped by the inhabitants' activities and behavior. Meanings of place are created through the interaction between soundscape and listeners, a kind of improvisation.  The term "soundscape" also refers to an electroacoustic recording or performance of sounds that creates the sensation of experiencing a particular sound environment, either exclusively or in conjunction with music.

Geosonification

According to the Sonification Report prepared for the National Science Foundation by members of the International Community for Auditory Display, sonification is the use of non-speech audio to convey information. As a method for exploration of data and scientific modeling, sonification is an auditory a complement to visualization. A related term that will also be used in this thesis is “audification”.  Audification is a subset of sonification that involves a direct signal-to-sound conversion, and will be used to describe projects done by Antarctic seismologists.

The term “geosonification” has been created for this thesis to describe location-based sonification.  Specifically, the sonification work I will be referring to translates geospatial scientific data.  This data can be previously recorded, modeled or real-time monitor data.  
The geographical areas can be point-based (very small) or vast, and they may be static or moving.  As a kind of media, geosonification can be produced and presented using traditional media or through networked, locative media practice.  The term “geosonification” is used not only to emphasize the origin of the data, but also two of the aims of the work: to develop art and environmental science collaborations and raise awareness of emerging environmental science issues.   

Alternative Pathways

“Technical artifacts should not merely be understood as means that allow human beings to achieve certain pre-set goals.  On the contrary, the process of their development and integration by individuals and societies transforms, or invents, the very goals of human activities.” [6]

Perhaps the most important term in the premise is “alternative pathways.” This term is also the heading for the seven core chapters of the thesis.  The Alternative Pathways section attempts to decode the complex relationships between people, nature and technology with regard to technological art and environmental issues.  How can artworks suggest alternative possibilities or critical perspectives?  How can artworks contribute to a change in cultural practices?  How can artworks function as a driver or catalyst for social change?  Because environmental issues directly affect the lives of individuals and structures of societies, it is crucial that they be addressed in the social realm.

The choice of the term “alternative pathways” was inspired by the physiological definition of the term, which is threefold:

   1. A course followed by a process.

   2. A chain of nerve fibers along which impulses normally travel.

   3. A sequence of enzymatic reactions by which one material is converted to another.

Looked at in this way, “alternative pathways” implies energy flows, entropy and connections with biological systems, but as a term used to describe nerve impulses, it also connotes the flow of information.  The term refers both to movement along a trajectory and a transformative process, and as a biological term, it favors rather than denies complexity.  

In this thesis, alternative pathways will be explored within a social and cultural context rather than a biological one. Artworks will be analyzed as a form of social movement and/or activism, social action that can lead to the development of new social interactions and structures.  Pathways that will be explored will include: technology-oriented movements including new technologies and uses and misuses of existing technology, access and new audiences, alternative readings and viewpoints, new pathways of communication, and creative, critical, theoretical and methodological intervention.

The term “alternative pathways” was also inspired by David Hess’ recent book: Alternative Pathways in Science and Industry. The alternative pathways Hess discusses are those provided by social environmental activism and innovation in local and global industries.  This thesis will address activism and innovation, but from the perspective of the intersection of art, science and technology.  While Hess examines emerging social structures of environmental science in government, industry and culture, this thesis will examine the role creativity and aesthetics plays in the emergence of these alternative pathways.  

The historical and theoretical basis for the investigation of alternative pathways of reception lies in part in the aesthetic ideas of Herbert Marcuse, who discusses the role of art in reshaping and reordering the dominant paradigm, and in the idea of creating new understandings through “negation” put forward by Guy Debord and the Situationists.  Contemporary aesthetic theories that will be analyzed in this thesis will include the database art writings of Brett Stalbaum, Geri Wittig and Mitchell Whitelaw.

Environmental  Knowing

“Thinking and feeling are the most important actions” [7]

What is meant by “environmental knowing” in this premise? Although there are many different kinds of knowing, both quantitative and qualitative, the basis of this thesis will be qualitative, experiential, situated knowing. Drawing from the work of Francisco Varela, George Lakoff, Lucy Suchman and Paul Dourish on embodiment, the thesis will explore how soundscape and geosonification can promote an emotional connection to environmental information. 
Climate Crisis

“…society creates its environment as much as it adapts to it, and that technology has changed the environment into an increasingly synthetic produce of human activity.  Perhaps there is no better example of ‘denaturalization’ [quotes added] than the looming uncertainty regarding the effects of human activity on the global climate.”  [8]

Global climate change the greatest crisis humanity has ever faced.  According to the Intergovernmental Panel on Climate Change, warming of the climate system including sea level rise and habitat loss is unequivocal, is very likely due to anthropogenic greenhouse gas concentrations, and will continue for centuries even if greenhouse gas concentrations are stabilized.   However, because this crisis is emerging from a complex system and understanding the crisis has grown with greater understanding of complexity science, uncertainty has played a role.  Because responding to the crisis requires significant behavioral and structural changes in society, in many cases the uncertainty has been highlighted in the media and other public presentations of the issue.  In Re-Thinking Science, Helga Nowotny describes the rise of scientific uncertainty in the public consciousness as creating a “risk  society”, and asks how living in a perpetual state of risk has transformed societies.  Hess, in the quote above, identifies technology as playing a significant role in what he calls “denaturalized” environments in which the anthropogenic impact is greater than any other. In contributing to climate change, the human impact is increasing most rapidly than any other.  Because this thesis is addressing weather and climate science and culture, it is essential that the global climate crisis and its social and cultural impacts be at the forefront and that it be included as an essential part of the premise.

Aims of Research:
The main outcomes of this research are:

1. Presenting informed strategies for art and environmental science collaboration through art practice

2. Positioning art and environmental science collaboration as a viable mode of practice

3. Developing a critical framework for evaluating art and environmental science collaboration

4. Creating a catalyst for bringing emerging environmental science issues to the public
5. Identifying and describing the qualities of art and environmental science cross-disciplinary collaboration.

Methodologies

Art projects have provided the central role (or practice-basis) of the research, by generating primary data.  These projects have served three specific functions within the formal research process:

1. Raising questions 

2. Generating primary quantitative data (sound recordings for example)

3. Developing appropriate methods for analysis

The projects have served important functions in leading and directing the research process.  The projects, case examples of art and science collaboration, relevant literature will undergo detailed analyses; and a research argument (i.e. thesis) will be constructed. Projects connect art and science primarily through a computational approach.  Computing is the shared practice that connects scientific understanding and content-based creation.  Each project explores a different kind of data and structure of collaboration. 

The projects also provide live situations for developing and evaluating appropriate research methods by taking a data-driven approach to knowledge acquisition.  In addition to interpreting various kinds of data, mechanisms for generating new data have been built into the development of the projects, including interviews and documentation, and the projects themselves also serve as documentation.  Findings from each project informed the development of subsequent projects by enabling identification of relevant issues and research questions. 

Specifically, projects have been designed to:

1. Link sonic energy with subjective experience

2. Find metaphors that connect environmental science concepts with real world experience (particularly soundscape experience)

3. Link the soundscape and geosonification of an environment with the science (deep structure) of an environment

Methods:

Qualitative methods include analyzing relevant literature across disciplines, interviewing and developing art projects that themselves serve as a demonstrable product of the research and generating primary research data that are analyzed through surveys and observational analysis.

Art Projects:

In addition to being an artifact or demonstrable product of the research, the exploratory art projects produced and analyzed in this thesis serve to generate the primary research data.  

Projects consist of:

1. Installations

2. Performances

3. Screenings

4. Workshops

5. Printed and other promotional material

6. Papers

7. Curated exhibitions

8. Web sites including rich media/media content on sharing sites

9. Interactive media tools

10. DVDs

11. Audio CDs

In this thesis, the art projects serve as case studies exploring how the tools and ideas of environmental science and information technology can intersect to create alternative pathways of understanding weather and climate.  Each project, or case study, has a different structure, uses different primary data or technology, is presented in a different way and/or uses a different process of creation.  In addition, in order to focus on geography, projects have been created in and about different geographic areas, some very wide and others localized.  Some projects focus on global or wide-ranging climate issues while others examine local climate and weather. Audiences include gallery, museum and science center attendees, people interested in weather/climate issues, weather/climate and other environmental scientists, students, policymakers and the general public.  Differences between project structures and outcomes will be the primary data for comparative analysis. 

The thesis will identify core characteristics (main influencing factors e.g. context, timescale, etc.) and from these core characteristics and qualities will develop an analytical framework for evaluating the implications of the work. Research findings will be substantiated by determining corresponding evidence between projects, relevant literature across disciplines and by analyzing interviews with experts and audience members.
Analysis of Relevant Literature

The nature of this thesis as examining the intersection of information technology art and environmental science requires a review of relevant literature across disciplines.  In addition to a substantial survey of the history of climate, weather and art (see timeline in appendix), literature pertaining to the history of climate modeling, weather and climate monitoring, biometeorology and bioclimatology and social aspects of climate change have been examined in detail.  Many of the interview subjects (see interview section and bibliography) have published articles on their research, and the author reviewed much of this literature pre- and post- interview in order to contextualize the interview responses.

Information technology literature pertaining to embodiment and affect comprise a major portion of the theory of technology literature, and a large number of artworks have examined through catalog essays, documentation and direct communication with the artists.  In addition, in order to address the idea of “alternative pathways”, theories of social activism, art and science have been reviewed at length.  Although it is a fast developing field of investigation with many new artworks being created, to date, the author has found limited literature pertaining specifically to the intersection of social activism, information technology art and climate science.  This lack of in-depth analysis of a developing practice speaks to the need for this thesis research.

Interviews

Interviews consisted of both in-depth histories of scientists and researchers and short interviews with audience members of various artworks.  Additional data includes video records documenting scientists and researchers engaged in the field and audience members experiencing the various artworks.

The in-depth interviews ran between 30 minutes to one hour and were recorded on either audio mp3 or videotape.  An interview schedule was used only loosely, the point being less to collect hard data than to learn about important aspects of the research to find directions for where to focus.  In order to ensure the most accurate information, each in-depth interview was posted on a blog and transcribed and interview subjects were invited to listen and read the transcripts and supply any changes or additions after the fact, which many chose to do. 

In asking scientists and researchers about their work and histories, the author focused on a few major areas of interest depending on the type of work done.  To date, the author has completed eighteen in-depth interviews with scientists, research assistants, graduate students, professional meteorologists and support staff.   Twelve of these interviews were conducted in Antarctica., and the remaining six were conducted in various locations internationally.  

The focus of the interviews can be divided into three areas:

1] Climate modeling: Several of the interview subjects were involved in some aspect of computer climate modeling work, and interviews with these subjects focused on an in-depth discussion of how climate models are created, used and evaluated.  Because climate change has become a mainstream topic, and the development of climate models is evolving so quickly, involves complex methods and tools and is a central subject of debate among the scientific community, this topic became particularly important.

2] Climate and weather monitoring and observation: A large number of the interview subjects, including those involved with modeling, were involved in some kind of climate and weather data collection, from analysis of remote sensing from satellites to weather balloon launching to physical observations.  In one case, a paleoclimatologist spoke about the analysis of geological evidence of past climate.  A major topic of research that developed from these interviews was the idea of “ground truth.”  This term, used by several interview subjects, is used to indicate data gathered by a human as opposed to a machine.  The author was surprised to learn that a majority of weather monitoring done in Antarctica by the United States is done by human observations.  These “weather observers,” often trained in meteorology, became a subset of interview subjects.  In particular, interviews with subjects with experience in weather observation focused on teasing out the reason for human observations, especially in the harsh living environment of Antarctica.  The question of human presence became the basis for the temporary public artwork and documentary film project Ground Truth.

3] Sound experiences: A small number of interview subjects had had unique sound experiences, including experiences with the audification of scientific data, and this became a topic of discussion.

In addition to these specialized areas of discussion, all interview subjects were asked what aspects of their research are most difficult for the general public to understand and what is the role of scientists in the greater community.  Some of the interview subjects had had their research mis-represented by the press and were quite candid about the difficulties of communicating accurate information about climate change to the public.

Short, informal interviews with artwork audiences have been conducted on-site, choosing interview subjects at random and asking them to comment on both their reaction to the artwork and their thoughts on weather and climate.  These interviews have been documented on both videotape and audio mp3 recorders and have been conducted in various locations internationally with a wide range of participants.  Because these interviews have been conducted on an ongoing basis, the responses from audience members have been able to influence new projects and presentations of existing projects.  To date, approximately ten of these short interviews have been documented, and this process will be a component of further research as the projects are presented to the public.

Research to Date: April 2007 – July 2008:

Originally the topic of this research was Ecomedia: The Integration of Media with Emerging Technologies and Information Structures that Describe and Model Global Ecological Systems.  Since entering the Z-Node program in April 2007, theoretical and practical research has led the author to narrow the focus of her research specifically to location-based sonification and soundscape works related to climate and weather, and although other kinds of media are discussed to provide context, the research practice is directed specifically towards sonification and soundscape in the author’s own creative work.

Creative Projects:

Since entering the Z-node program, the author has produced five major creative projects:

Airlight Boulder

The Airlight series presents a real-time sonification and visualization of air quality data in three urban centers internationally.  Airlight automatically downloads and translates daily amounts of O3 (ozone), NO2 (nitrogen dioxide), CO (carbon monoxide) and other pollutants in the atmosphere as data is available into a changing, rhythmic soundscape.  Live local traffic webcam images are projected and blurred based on pollutant levels. 

Why is the Sky Blue?

Why is the Sky Blue? is a whimsical public performance illustrating the chemical composition of air.  Twelve weather balloons representing each of the primary molecules present in air are filled with helium to a size proportional to its amount in the troposphere (part of the atmosphere that humans breathe).  The balloons are labeled with the chemical formula for the gas in colors corresponding to the United States’ tank labeling system. 

90degreessouth

90degreessouth is an online interactive mapping project using rich media in Google Earth, YouTube and Flickr to present interviews, sound, video and other media related to Antarctic weather and climate compiled by the author during her two-month residency in Antarctica. The project aims to communicate both the aesthetic beauty and the scientific importance of Antarctica to the global environment.  See www.90degreessouth.org

Sonic Antarctica

Sonic Antarctica is a radio broadcast, live performance and sound and visual installation featuring recordings of the Antarctic soundscape. Sonic Antarctica features natural and industrial field recordings, scientific sonifications and audifications and soundscape compositions by members of the Antarctic community including the author, other artists, scientists and support staff.  She is currently developing this work into a full-length audio CD for publication on the Grunrecorder label.

Ground Truth

The documentary Ground Truth follows weather and climate observation at the South Pole, McMurdo Station and field sites in the Dry Valleys of Antarctica and asks why people go to remote, uncomfortable and often hazardous locations, doing what is known as “ground truthing.”  

She is currently developing two major creative projects.  The first is called Cloud Car:

The connection between the automobile, life and the air in New York City is explored through Cloud Car, a car fitted with special effects equipment that produces a cloud of mist, enveloping car and rider. In-person guides stationed near the car will distribute fact sheets and encouraging passers-by to discuss the environment, automobiles and traffic in the city.  At scheduled times, visitors will be invited to sit in the car accompanied by a guide and listen to sound compositions related to the environment on the car stereo.   The second project, called Hello, Weather is a temporary public installation of a modified weather station and a series of public workshops and lectures related to micrometeorology and weather and climate in general.  Both of these projects are being produced in residence at Eyebeam, NYC.
As an additional part of her research, she curated an online exhibition for The Green Museum called AER [http://www.greenmuseum.org/c/aer/] including an exhibition essay called AER: The Vehicle of the Soul and an online survey of opinions about air quality and artworks. Because air is invisible, artists are faced with the challenge of making the intangible real. Because air pollution is a silent killer, artists are challenged to give a voice to the body's dependence on clean air. Most of the AER projects blur the line between art and activism, and all the artists are changing public understanding of the air around us, questioning accepted norms of ownership of and responsibility to the air we must breathe to live.

Z-Node Sessions:

The author has presented developing research in five Z-Node sessions: 

April 07: The author presented an introduction and context to her digital media art projects related to weather, climate and complexity. She presented a shorter version of this work at The First Summit Meeting of the Planetary Collegium, Montréal Canada.

August 07: The author presented a historical overview of the history of weather, climate and art from pre-historical man to the present titled “Breathtaking: The Art and Science of Air, Weather and Climate in a Changing World.” She created a comprehensive timeline and bibliography for this research.   She also presented an overview of her artwork development, specifically Airlight.
November 07: The author presented a comparative analysis essay called: Who Owns the Air? The Buying and Selling of Greenhouse Gases.  Through this research, she gave some technical background to air pollutants and air monitoring, and then compared and contrasted emissions trading schemes, politics and social issues and discussed these issues in the context of contemporary art.  She also presented works from the online exhibition AER and the exhibition essay AER: The Vehicle of the Soul.

March 08:  The author presented some of the initial results of research conducted during a seven-week residency in Antarctica.  This research presentation was titled Ground Truth: Weather and Climate Observation, Modeling and Embodied Experience in Antarctica and included original and historical research including excerpts from extensive audio and video interviews with researchers and scientists studying weather and climate in Antarctica.

Public Presentations:

Since entering the program, the author has shown artwork in several exhibitions.  She has had three solo exhibitions and her work has been included in fourteen group exhibitions internationally. The author has given seventeen public presentations of her work since entering the program.  See appendix for a detailed list of these exhibitions and presentations.

She organized and chaired a public brainstorming session for The 2007 Ear to the Earth Festival called Citizen Sound in New York City and was a co-organizer for Mobilized! a mobile media “unconference” held at Eyebeam and Brooklyn Polytechnic in New York City.  In addition, she continued her work as co-chair of the New York Society for Acoustic Ecology, an organization she co-founded in 2004 and as 2006-2009 co-chair of the Leonardo Education Forum, organizing various public events for both.

She published one article and one book chapter: an article titled Eco-media: Art Informed by Developments in Ecology, Media Technology and Environmental Science published in Technoetic Arts, A Journal of Speculative Research Intellect Journals, Art and Design, vol. 5 no. 3, and a book chapter titled The New York Soundmap in Autumn Leaves: Sound and Environment in Artistic Practice  edited by Angus Carlyle.

She received one major fellowship, the Cox Family Visiting Artist's Fellowship at the University of Colorado, Boulder and three major grants: support from the US National Science Foundation Artist’s and Writers Program in Antarctica, a CUNY Research Equipment Grant and a 2-year CUNY Collaborative Incentive Research Grant. She also received several smaller grants and residencies, see appendix for details.

Chapter Outline

1] Introduction 

This chapter will introduce the premise, aims, structure and main topics of the thesis.

PART I: THE REPRESENTATION AND SOCIAL CONSTRUCTION OF WEATHER AND CLIMATE

Part I of this thesis, The Representation and Social Construction of Weather and Climate provides necessary background information to the core thesis work developed in part II.

2] Measuring

How is weather and climate currently measured and how have information technologies affected this process?  This chapter will attempt to answer this question through a series of case studies.  Research will include outlining two major phases in the history of weather and climate monitoring and how that monitoring has been portrayed to and perceived by the public.  This chapter will also include original research gathered from interviews with weather, climate and air quality monitoring experts including Dr. Wolfgang Rack and Dr. Paulette Middleton. 

· The history and technology of weather/air quality monitoring 

(case studies: London, California)

· 1A] Case: The Balloon

· 1B] Case: The Weather Station

· 1C] Case: The Satellite

3] Modeling

What are some of the current cultural understandings of weather and climate and how have physical and computational models affected these understandings over the past 50 years?  Are there structural aspects of computing (especially networked computing) that have served as a model to inform weather and climate understandings?  The analysis presented in this chapter will attempt to shed light on cultural understandings of weather and climate models, from early physical models to sophisticated computer models using case studies of physical and computational models. 

This chapter will argue that technology, particularly in its effect on the study of complexity, has influenced a transformation of core understandings of weather and climate, in particular in the area of uncertainty, and will include an analysis of the work of Norbert Weiner and Helga Nowotny.  This chapter will also include original research gathered from interviews with weather and climate modeling experts including Dr. Andreas Fischlin, Dr. John Cassano and National Center for Atmospheric Research climate modeler Larry McDaniel. 

· Mapping/mathematical abstraction, Mercator and other projections

· Historical representations of weather and climate

· Complexity and uncertainty in public consciousness (Norbert Wiener’s Cybernetics)

· Helga Nowotny’s Re-Thinking Science
· 2A] Case: Physical models (Rossby waves, other planets, i.e. Mars)

· 2B] Case: Computational models (GCMs)

PART II: ALTERNATIVE PATHWAYS 

The Alternative Pathways section explores artworks as a form of social movement and/or activism, in other words social action that can lead to new social interactions and structures.  This section focuses on a series of creative projects that make up the core of this thesis.  Pathways that will be explored include: technology-oriented movements including new technologies and uses and misuses of existing technology, access and new audiences, alternative readings and viewpoints, new pathways of communication, and creative, critical, theoretical and methodological intervention.

4] London

How has the public participated in the process of weather, climate and air quality data collection and modeling?  Are new structures for public participation developing? How and why? Research in this chapter will include a history of public participation in air quality issues and an analysis of contemporary public forums for weather and climate including weatherunderground.com and climateprediction.net.  This chapter will also include original research gathered from interviews with Ken Mankoff of the NASA Goddard Institute Climate Research Group, National Center for Atmospheric Research climate modeler Larry McDaniel and air quality scientist Dr. Paulette Middleton.  Contemporary art projects addressing the politics of air will also be discussed in the context of the author’s experiences curating an exhibition of such works. 

· John Evelyn’s Fumifigium
· Social and political aspects of weather/climate (the politics of air)

· How does the consumer economy conflict with ecological imperatives?  How can artworks reinforce (or not) consumer/capitalist values?

· Air as a public resource versus commercial product

· Air and noise - New York noise control and US broadcasting

· Air and art as commodity

· Artists Hans Haacke, Yves Klein, Tue Greenfort, Laurie Palmer

· AER projects: Amy Balkin’s Public Smog, Personal Kyoto, Platform London’s Burning Capital
5] New York City

This chapter argues that the act of listening through soundwalks and other formal and informal exercises, for example Pauline Oliveros’ “deep listening,” builds environmental and social awareness that promotes changes in social and cultural practices.  This chapter examines listening as a kind of alternative pathway using examples from the research, writings and creative work of leaders of the acoustic ecology movement, specifically R. Murray Schafer, Hildegard Westerkamp and Bernie Krause, along with the creative work and writings of Pauline Oliveros and John Cage.   In addition, projects that explore the audification of signals outside the range of human hearing including the work of David Dunn and Mark Bain will be examined. The author’s experiences as founder of the New York Society of Acoustic Ecology and co-creator of the NYSoundmap project will provide the central motif of this chapter that will include comparing and contrasting theoretical writings with the author’s experiences leading listening exercises, public soundwalks, brainstorming sessions, and presenting soundscape recordings in various settings. 

· Hildegard Westerkamp’s Soundwalks, R. Murray Schafer’s Tuning the World, Bernie Krause’s Wild Sanctuary, WFAE

· Pauline Oliveros’ Deep Listening

· John Cage

· Mapping and location-based soundscape

· NYSAE /NYSoundmap/Sound Seeker

6] Taipei

According to Nigel Thrift’s non-representational theory, the most salient characteristics of embodied existence are movement, affect, and sensation.  This chapter looks at non-representational and other theories of cultural geography in order to examine the role of affect in environmental understanding. Is the immersive experience of a soundscape or geosonification a kind of witnessing space, what John-David Dewsbury describes as “knowledge without contemplation”? [9]
First, this chapter provides some background to geosonification as both a scientific and artistic practice including excerpts from an interview with Antarctic seismologist Dr. Rick Aster and several of the author’s previous projects using real-time and modeled weather information. Then, theories of affect are examined in the context of the author’s recent series of ambient geosonification artworks, Airlight, a series that began in Taipei using air quality data from various government and private sources.  Are there correlations between the experience of the real world and the idea of continual emergence as described in non-representational theory and ambient sonic experience of real-time, real-world data?   Can geosonification be identified as affective media?  On a wider scale, has the public availability of real-time, real-world environmental data changed the public’s experience of “being in the world” and therefore affect? An examination of the collaborative process of creating and audience reactions to Airlight will provide the primary research of this chapter.

· History of geosonification

· Weather balloons and audification

· Audification of seismology, interview with seismologist Dr. Rick Aster

· Nigel Thrift’s Non-representational theory

·  Teresa Brennan and Brian Massumi 

· Artistic geosonification

· Garth Paine

· Charles Dodge

· Mark Bain

· David Dunn

· Previous art projects by the author using geosonification 

· Atmospherics/Weather Works

· Heat and the Heartbeat of the City

· N.

· T2

· Airlight

· The collaborative process and access to air quality data

· Audience responses

7] McMurdo Station, Antarctica

This chapter moves to Antarctica and continues the examination of affect and real-time data transmission through investigating both the effect of media on science and scientists working in Antarctica and several art and science transmission-based projects related to Antarctica. As outlined in chapter 3, weather and climate research has a certain amount of unavoidable uncertainty.  Through interviews with Antarctic scientists Dr. Peter Doran, Dr. Andrew Fountain and others, this chapter will show how this uncertainty has been used by the media to discredit Antarctic science and has been exploited to support various political agendas, and how scientists have responded to the mis-use of their data.

Like independent news agencies, transmission-based projects including radio and internet broadcasts by independent artists’ and scientists’ groups provide a direct alternative to the mass media.  Specifically in Antarctica, how have such transmission-based projects developed, and how do these works use inter-disciplinarity and systems thinking to create alternative pathways to understanding environmental issues?  Art often presents a personal interpretation of information.  How does the personal expression aspect of art intersect with the uncertainties of weather and climate science?  Does this intersection help or hinder public understanding of science? With this element of uncertainty, what are ways that “correct” science can be presented?


The author’s experiences creating Sonic Antarctica, a performance, radio and internet broadcast and audio CD that combines soundscape recordings and sonifications by members of the Antarctic community with audio interview excerpts will be examined in the context of the other transmission artworks.

· Interviews with Dr. Peter Doran and Dr. Andrew Fountain

· Transmission artworks

· Polar radio

· Antarctic Data Jam

· Sonic Antarctica

· Artists and scientists as agents for change

· Collaborations with scientists

· Working with communities

· Working with educators

· Activism

8] The Dry Valleys, Antarctica

This chapter argues that experiential, affective experience plays an important role in gathering rational, analytic information about weather and climate. The physiological and cognitive effects of weather and climate from biometeorology and bioclimatology will be compared to the physiological and cognitive effects of sound. Scientific studies and the work of performance artists pushing the body to physical extremes like Sarah Jane Pell (included in the author’s curated exhibition, AER) will be examined through the lens of embodiment and immersion. 

In addition to the author’s own experiences in Antarctica, interviews with weather and climate monitors there will provide the original research of this chapter, in particular interviews with members of the Long Term Ecological Research group monitoring long term climate in the Dry Valleys, where the author spent several weeks.  The central series of artworks by the author analyzed in this chapter will be the Ground Truth series, a video documentary and temporary public artwork comparing automatic weather stations to the human monitoring and experience of weather.

· Theories of embodiment

· Francisco Varela, George Lakoff, Lucy Suchman, Paul Dourish 

· Bioclimatology and biometeorology

· Environment as an extension of cognition (Edwin Hutchins’ “distributed cognition”in Cognition in the Wild)

· Columbia Center for Research on Environmental Decisions, Sabine Marx

· Extreme environments

· AER project: Sarah Jane Pell

· Interviews Dr. John Cassano, Dr. Andrew Fountain, Don Voigt, weather observers

· Ground Truth

· Hello, Weather
9] The South Pole

Through analysis of several locative sound media projects and theories, this chapter will question ways in which computing practices of mapping, tagging and digitizing the environment has created alternative pathways to public understanding of space.  What have been the effects of the recent increase in information and accessibility to information about the physical environment in terms of environmental preservation and awareness?  Using evidence from current and past artworks by the author, this chapter will argue that real-time geosonification has the potential to create the same kind of situated knowing that the experience of physical space and soundscape can create, but that geosonification also provides the opportunity for listeners to experience geographic and temporal scales not possible through the physical experience of soundscape.

The central motif of this chapter will be the author’s own experiences traveling to the South Pole, interviews with weather and climate scientists in Antarctica, and the author’s interactive mapping project, 90degreessouth.  

· Spatial and temporarl art practice and environmental science

· Eco and Land Art – geographical scale

· Geographic and temporal scale in sound works

· Compressing time in order to understand ecological processes

· Theoretical essays of Mitchell Whitelaw

· Interview with Dr. Adam Lewis about temporal scale

· Theories of place/space

· Paul Dourish

· Michel de Certeau’s The Practice of Everday Life 

· Complexities of place/art in context

· Social/alternative mapping/locative media

· AER project: Preemptive media

· Mapping and social power relationships

· 90degreessouth

10]  Conclusion

Why and how does this research contribute to new knowledge?

This thesis contributes to new knowledge by developing a synthetic conceptual framework for understanding the complex interactions between media art and technology and environmental science.  It will develop conceptual categories to assist the study of new media and technology artworks addressing weather and climate, in particular climate change.  

The original research developed in this thesis will include:
1. Original artworks

2. Interviews with top scientists in the field

3. Evaluation/analysis of primary sources

4. Evaluation/analysis of artworks

5. Using and developing new and emerging technologies

6. Cross-disciplinary collaboration between art and cutting edge environmental science

Plans for the future

One of the most challenging aspects of this thesis is effectively articulating the idea of alternative pathways.  In order to do this, the author must make connections between social theories of science and political and social activism in media art and technology, perhaps creating a new theory (or group of theories) that unite these areas.  Because this is a practice-based project, tied to this challenge is the need to put these ideas into practice and analyze the results.

The author has been invited to a five-month residency at Eyebeam, an art and technology center in New York City that functions as an open workshop with a strong emphasis on public connections.  She will be installing a weather station at the center and holding public workshops on weather and climate with invited scientists and technical workshops on using the station data for creative projects.  Through this process, she will have the opportunity to  not only develop her own creative projects, but also to observe and collect data on the public impact of this work.

Research plan

July 08 - Transfer Paper

November 08 - Artwork and Chapter Development

April 09 - Artwork and Chapter Development

August 09 - Artwork and Chapter Development

November 09 - Final Session, Artwork and Chapter Development, Move on to Complete Thesis
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	Project Chart

	Project 1

Airlight
	Project 2

Sonic Antarctica
	Project 3

Ground Truth
	Project 4

Hello, Weather
	Project 5

90degreessouth


	Research aims
	Sonifying and presenting real-time air quality data
	Documenting and presenting the contemporary Antarctic soundscape
	Exploring qualitative aspects of weather and climate data gathering and analysis
	Exploring various interpretations of real time and archived weather data on site
	Mapping subjective experiences in Antarctica using community mapping tools


	Resulting work
	Real-time stereo sound installation w/image projection
	Stereo sound installation, performance, audio CD
	Video documentary
	Temporary public artwork
	Website (blog, flickr, youtube)

Google Earth installation


	Data used
	Hourly observed air quality data

	Video interviews, soundscape recordings and sonifications



	Location of data


	Taipei, Southern California, Colorado (narrow areas)
	Various sites in Antarctica

(wide area)
	Three main sites in Antarctica

 (wide area)
	Colorado and New York 

(narrow area)
	Various sites in Antarctica

 (wide area)


	Collaborators
	Taipei EPA, US and local (Colorado and California EPA, private data firm
	Seismologists, support staff, weather and climate scientists in Antarctica, New Zealand, Switzerland and the US
	Weather and climate scientists and science teams in Antarctica
	Academic meteorologist, students and media technologists
	Weather and climate scientists and science teams in Antarctica, New Zealand, Switzerland and the US, media technologists


	Analysis methods
	Video and photography, observational notes, collaborator interviews
	Video and photography, observational notes, recorded interviews
	Video and photography, observational notes, recorded interviews
	Video and photography, observational notes, recorded interviews
	Video and photography, observational notes, online feedback


	Audience and mode of presentation
	Gallery and

Public art
	Audio CD

Performance

Sound installation

Radio broadcast 
	Screening and

Video installation
	Public art
	Online

Interactive installation


	Location of production
	Residency in multiple locations
	Residency on location, continued work off-site
	Residency on location, continued work off-site
	Residency in multiple locations
	Residency on location, continued work off-site



Earlier projects for reference

	
	Project 6

Atmospherics/

Weather Works
	Project 7

Heat and the Heartbeat of the City
	Project 8

N.


	Research aims
	
	
	


	Resulting work
	Recorded multi-channel installation, web interface and audio CD
	Recorded stereo installation and web interface
	Real time multi-channel installation w/ image projection, recorded stereo and multi-channel installation and audio CD


	Data used
	Modeled historical storm data
	Modeled climate prediction model
	Hourly modeled weather data at North Pole


	Location of data


	East coast of US (wide area)
	Central Park

(narrow area)
	The North Pole

(narrow area)


	Collaborators
	Individual meteorologist, commercial modeling firm
	Climate research team with lead scientist
	Individual meteorologist, academic


	Analysis methods
	Video and photography, recorded interviews, observational notes
	Recorded interviews
	Video and photography, observational notes, recorded interviews


	Audience/mode of presentation
	Multi-channel sound installation, online
	Online, interactive installation
	Video and multi-channel sound installation


	Location of production
	Residency in one area of site
	On site
	Residency in remote location



Historical timeline

Exhibitions, presentations and publications April 2007 – July 2008
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