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ABSTRACT
This study uses computer-based geographic information tools to map the cultural
practices of individuals living in the San Miguel River basin. Building upon an existing
Geographic Information System (GIS) hosted by the San Miguel County planning
department, a new cultural layer developed by the author is correlated with existing
digital maps of demographic, built, and natural features.
The study is driven by the following question: Can geographic information tools
aid in the identification and encouragement of place-based cultural practices and, by
extension, provide a platform for the representation of individual and community
aspirational goals? The research methodology employed was a ‗mixed methods‘
approach following the principles of participatory action research (PAR) and grounded
theory. Outcomes include a website detailing the creative, expressive, and personal
perspectives on life in the San Miguel river watershed and a ‗cultural layer‘ (a GIS map
layer with hyperlinked markers to participant websites) hosted by the San Miguel County
planning office. The project—intended as a cultural intervention—is a strategic
supplement to the existing San Miguel County GIS and a template for future cultural
mapping in the region. Additionally, the method holds promise as an advocacy tool for
individuals and cultural practices in a variety of settings.
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A
watershed
is a marvelous thing to
consider: this process of rain falling,
streams flowing, and oceans evaporating
causes every molecule of water on earth to make
the complete trip once every two million years. The surface
is carved into watersheds—a kind of familial branching, a chart of
relationship, and a definition of place. The watershed is the first and last
nation whose boundaries, though subtly shifting, are unarguable. (Snyder, 1997)
The work and any truly important insights contained here would not have been possible
without the love and support of my wonderful wife and intellectual partner,
Laurie Lundquist Collins, and our continually surprising and
inspiring daughter, Katie Collins. Together we carve our
own deepening watershed of relationships,
places, and subtly shifting
boundaries
.
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PREFACE
Where Deep Creek Meets the San Miguel River
In the winter of 1918, snow drifts reached the eaves of Sam Collins‘s barn. The
hogs, normally front and center in the yard, had burrowed beneath the billowing powder,
and were lying like cured hams at the musty center of the haystack in the barn. The track
to the privy was a narrow canyon higher than a man‘s head. From his house on Deep
Creek mesa, Sam watched the storms roll in over the mountains to the north—Sheep‘s
Head, Timber Mountain, Last Dollar. The names spoke of the rise and fall of men‘s
fortunes. Shrouded in a blanket of thick clouds, snow, and ice, they were as dark and as
silent as the room in which he sat.
Clara and the kids were gone. She‘d left the wedding ring on the kitchen table and
she wore a veil to cover her black eye and broken nose. Not that anyone would see her. It
was a long walk off the mesa down a seldom used trail. The two kids, Elwood and
Kathryn, ages 4 and 6, led the way, carrying their belongings between them, clutching
opposite corners of a pillow sack. That was November, just before the big snowstorms
hit. When they reached the rock house on Deep Creek at the foot of the canyon, Clara
phoned here mama and papa in Sawpit, some five miles down valley on the San Miguel
River. This time, she vowed to herself, she and the kids would never go back to the mesa
(see Figure 1).
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Figure 1. Mount Wilson in late autumn. Picture taken c. 1918 from Deep Creek Mesa.
Photographer unknown.
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Chapter 1
Introduction
Culture is the primary sphere in which individuals, groups, and institutions
engage in the art of translating the diverse and multiple relations that mediate
between private life and public concerns. (Giroux, 2004, p. 62)
Walking in this country is always an act of faith. (Williams, 1995)
Overview
This is a site-specific research study set in the high mountains of Southwestern
Colorado. The project seeks to unearth the special characteristics of this unique landscape
by framing the deepest personal expressions of place—its art, its poetry, its stories, and
its cultural history—within the boundaries of a geographic information system
maintained by San Miguel County. Ultimately, my goal is two-fold: to provide a
resource—a sense of place-—to those entrusted with maintaining and developing the
land; and to provide an opportunity for public participation in defining and expressing
what is significant about the regional landscape culturally, socially, and politically.
Beyond its relevance to the local watershed, the broader objective of this study is
to understand how user-knowledge of place can be structured to enable and encourage
community dialogue and action. It is envisioned that an enhanced user interface to
cultural resources, environmental data, and contextual information online, tailored to the
unique requirements of a particular community, may prove to be an important tool for
engendering a discourse around many place-based topics as community identity,
healthcare, sustainability, land-use management, and watershed education—in a variety
of settings.
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Throughout the study I invoke the term cultural practices to open up a broad
landscape for creative production by participants in the study—a set of possibilities well
beyond the traditional domain of "fine art." Seen as such, the scope of the study may be
more appropriately understood in the context of cultural studies rather than art education
or other traditional fine art framework. In defining my terms, both culture and practice
are seen through a wide-angled lens. The works of cultural anthroplogists and
philosophers such as Clifford Geertz, Michelle Foucault, and Pierre Bourdieu are more
pertinent references in this study than, say, the pages of Artforum or Studies in Art
Education. Geertz (1973), for example, described culture as an historically transmitted
pattern of meanings embodied in the artifacts which people use to communicate,
perpetuate, and develop their knowledge about life. Following Geertz, I cast the net
broadly and embrace the full range of culture manifested by the work of my study group.
This process captured aspects of belief, ritual practice, cultural custom, historical
understandings, educational orientations, social interaction, political attitudes, personal
behavior, mythology, material construction—and fine art. The practice component of the
term—a word in wide use in disciplines ranging from cultural anthropology to
contemporary culture studies—underscores a sense of agency and active cultural
production (see, for example, Bourdieu, 1977) on the part of the participant. In brief, the
term cultural practices constitutes a "pattern of meanings" and actions (Geertz, 1973,
p. 452) that communicates the creative agency of an individual or group to their
community and, ultimately, to the larger world. A cultural practice connects the
expressive mark of the individual to their position in a social system.
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As the study evolved, there was admittedly some slippage with respect to
descriptive terms. Familiar phrases appropriate to a fine art audience—for example: site
specific sculpture, situational aesthetics, post-modern art—were of limited value when
attempting to describe the full interplay of social, cultural, and political forces at work in
the Watershed. Hence, what was framed initially as a collection of site specific artworks
evolved, finally, into a set of cultural practices—a term generous enough to embrace the
full range of activities and creative pursuits undertaken by the project participants.
My Story
The topic of the San Miguel watershed hits close to home. My family has
occupied the mountains, high mesas, towns, plateaus, and riverbanks of the watershed for
well over a century. They have been ranchers, miners, shopkeepers, mechanics, tram
cable splicers, lawmen, road builders, teachers, geologists, pilots, teachers—and
alcoholics, serial abusers, arsonists, tax evaders, and ski bums. Some of them built fine
houses and ranches in or near the towns of Telluride or Norwood—in their heyday,
prosperous mining and ranching communities. Others drifted from played-out mines in
the mountains to dry holes on the Colorado plateau to destinations along the Pacific Rim.
The San Miguel River and its many tributaries, the land it traverses, and the people it
connects provide the backdrop for this story. This is not about my family, but it is a
portrait of their land, as seen through the eyes and creative works of its current
inhabitants.
My work is inspired by and echoes other artworks from recent contextually driven
art history revealing the dynamics of place. Trained as a sculptor, I am interested in
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tangible evidence. Much of my work has been influenced by the first wave of earth artists
of the 60s and 70s—individuals who situated their projects on remote plateaus or in
communities far from the cultural centers of New York or Los Angeles. Artists like
Robert Smithson, Michael Heizer, Alan Sonfist, James Turrell, and Helen and Newton
Harrison set the stage for subsequent generations of artists seeking alternatives to
commercial galleries and museum spaces.

Figure 2. An aerial view of Michael Heizer's Circumflex #1. This view is one of his
series of Nevada "Depressions" (1968). Source: Time, Inc., photo by Joel Yale.
Another important influence for me has been social practices such as
psychogeography, situationism, and relational aesthetics—all of which have found fresh
ways to embed an aesthetic and activist discourse into non-art spaces, more often than not
in an urban context. For example, Rebar, a contemporary San Francisco-based guerilla art
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group, has realized a number of projects that explore the line between public and private
property and highlight issues of acceptable use and tacit control of space that go largely
unexamined in our culture. A recent project was the creation of a temporary pocket park
defined by the footprint of two parking spaces on a San Francisco street. The team
positioned a boxed tree and a temporary fence around the edges of the park to provide a
shield from traffic, rolled out fresh sod, set up benches and chairs, and fed the parking
meters with a roll of quarters. The team spent a number of hours on the street on a sunny
San Francisco day enjoying the pleasant weather, one another‘s company, and the
reactions of passers-by (Figure 3).

Figure 3. View of one version of the Park(ing) Day project by the Rebar Group, Inc.
Started in 2005, the project has now grown to be an annual international event. Source:
http://www.flickr.com/groups/worldparkingday/
Since their first Park(ing) day intervention in 2005, the project has grown into a global
event where citizens, artists, and activists collaborate in the transformation of metered
parking spaces. These whimsical temporary site-specific performances seek ―to call
attention to the need for more urban open space, generate critical debate regarding how
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public space is created and allocated, and improve the quality of urban human habitat‖
(Park(ing) Day, 2005, n.p.).
A second example of a collaborative group engaged in social art practices is the
Raqs Media Collective. Formed in 2001, one of the group‘s most successful projects has
been the The Sarai New Media Initiative at the Centre for the Study of Developing
Societies at the University of New Delhi (http://www.sarai.net). Sarai has engaged in
community art projects such as Cybermohalla (mohalla = dense urban neighborhood).
This entailed working with young people living in slum settlements and working class
neighborhoods in New Delhi, and carving out meeting places and workshops. One such
project (Figure 4) is described in the Sarai literature as follows (All@Serai, 2009):
In the dense neighbourhood of LNJP, the roof top provides for a space that allows
for gathering of all age groups. In the beginning of 2008, the Cybermohalla Lab at
LNJP began creating a micro-space of gathering on a roof in LNJP using
innovatively designed furniture and objects with craftsmen from the locality. The
idea for this space was as a site of sustained dialogues and conversations with
people from the neighbourhood about possible forms of gathering and creative
ways of thinking about the histories and making of objects in LNJP. The locality
has innumerable talented craftsmen who work across the city, and this
intervention was to open up creative possibilities of conversation with them. . . .
Several models were created, and one was realised over three months (January to
March 2008) in collaboration with Raju bhai, a local artisan.
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Figure 4. A ―micro-space‖ for gathering in the slums of New Delhi (2008). Source:
http://www.serai.com. Photographer unknown.
The work of Rebar, the Raqs Media Collective, and other artist groups engaged in
social art practices echo the rich history of artists and activists claiming the street. One of
the principal theorists to emerge in the 1990s who gives voice to these practices is
Nicolas Bourriaud who espouses what he calls relational art. According to Bourriaud,
Relational Art encompasses ―a set of artistic practices which take as their theoretical and
practical point of departure the whole of human relations and their social context, rather
than an independent and private space‖ (Bourriaud, 2002, p. 113).
These social art practices find an earlier echo in the work of the Futurists in Italy
in the teens, the Dadaists in France and Germany in the teens and 20s, the work of the
Lettrists and the Situationists in the 1950s and 1960s in France. A survey would also
include performative practices from the 60s to the present found in the work of artists
such as Valie Export in Austria, Joseph Beuys in Germany, and Alan Kaprow in the
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United States. In many cases, artists have chosen to bypass the traditional gallery and
take their art directly to a non-art audience in a non-art setting. An example: Burden‘s
notorious performance work, Dead Man (1972), consisted of the artist lying motionless
under a tarp (see Figure 5), flanked by flares, on the side of La Cienega Boulevard in Los
Angeles. The piece was completed when the flares burned out and the police
subsequently arrived and hauled him off to jail.

Figure 5. Dead Man (1972). Site-specific performance work by Chris Burden.
Source: photographer unknown.
Such a work teeters close to the edge of what Situationist Guy de Bord would surely
dismiss as ―spectacle‖ and public authorities would regard at best as a public nuisance
and at worst a dangerous and life-threatening invasion of the public realm. Burden‘s
action nevertheless cuts through, double-edged, to a space where raw human emotion—
unfiltered by the context of stage or gallery—brings its expressive power directly to its
(anonymous) audience. Not incidentally, the work throws into relief the twin mechanisms
of control and judgment invoked whenever an individual moves outside the bounds of
acceptable social practice.
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One of the most influential artists to emerge in the latter half of the 20th century is
the German artist, Joseph Beuys. While many consider Beuys to be the father of social art
practices, his principal activity as an artist was focused on the sites of the art gallery and
museum for most of the first two decades of his career. However, in the 1970s, as he
consolidated his philosophy outlining a social revolution affected in part by the
transformative powers of art, he increasingly directed his attention toward a broader
public (Cooke, 2009). One of his most memorable projects was entitled 7000 Oaks
(Figure 6). Begun in 1982 on the occasion of the international art exposition called
Documenta 7 in Kassel, Germany, the work was completed posthumously five years later
on the same site at Documenta 8. In the interim period, some 7000 trees were planted.

Figure 6. 7000 Oaks (1982). Site-specific ‗social sculpture‘ by Joseph Beuys (pictured in
hat). Source: http://www.diaart.org/ltproj/7000/, photo by Günter Beer.
Beuys has said of this work:
I believe that planting these oaks is necessary not only in biospheric terms, that is
to say, in the context of matter and ecology, but in that it will raise ecological
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consciousness-raise it increasingly, in the course of the years to come, because we
shall never stop planting (Stüttgen, 1982). Thus, 7000 Oaks is a sculpture
referring to peoples' life, to their everyday work. That is my concept of art which I
call the extended concept or art of the social sculpture. (Scholz, 1986, p. 32)
A third major influence on my studio practice has been the technical realm of
digital media. Starting in the early 90s, my work in sculpture and art theory has grappled
with questions of data capture, visualization, and prototyping using computers. For many
years, the methods and models for production have taken their cue more from the
animation, film, and scientific visualization domains than fine art. In fact, early on, work
done with computers was met with if not indifference, then patent hostility. Now,
however, the situation is changing. Artists, critics, art historians, museums, galleries—
even collectors—are beginning to understand the profound shifts in visual culture—and
by extension, fine art—occurring because of digital media and computers.
Given this background, it may come as no surprise I am defining this entire
project—its paper documents, its manifestation in the field, and its doubling via digital
media—as an artwork. It is framed first as a site specific sculpture. As such, it takes for
its location and materials the physical landscape of the San Miguel River watershed and
its digital counterpart on the computers owned by the San Miguel County planning office.
As a work of social practice, the work harnesses participatory practices to engage the
local community and generate dialogue that deepens local understanding of place.
Outside of fine art practice, maps and flying have been twin interests of mine for
years. Viewing the earth from commercial jetliners has long been commonplace, but I
never cease to be thrilled at flying in a small plane—dead reckoning to (literal) land
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marks, feeling your ―heart in your mouth‖ when crossing a ridge line, being a tiny leaf
afloat in a great unseen mass of moving air. Though not a career pilot like my dad, in my
middle 20s, I used my time in the air to photograph abstractions of the land as seen from
above—its irrigated geometries, its biomorphic topographies, its constant flip between
the second and third dimension.
Back on the ground, inspired by the dreams and boasts of the miners in our
family, early hikes with my dad were translated into detailed maps of limestone
outcroppings, veins and streaks of uranium ore, and potential lode and placer mines. Our
forays into the remote canyons of the La Plata, the San Juans, and the Uncompahgre
Plateau were seldom for the scenery. They had a practical purpose: to find the geologic
evidence that would legitimize a claim. We never made a dime off my dad‘s prospecting
(fortunately, it was more avocation than his main trade), but I came to see the value of
systems of notation, those abstract representations of place called maps, and the process
of tracing a relationship between a set of portable documents and a physical location.
Tracking My Interest in the Topic
One could say that the current project harnesses one set of passions to gain
perspective on another. That is, my interest in maps and alternative vantage points (see,
for example, Collins, 1992) are used to reveal some of the hidden dimensions of the San
Miguel River watershed. In addition, my involvement in teaching and various non-profit
organizations has taught me the value of allowing the participants in a given project to set
the agenda. In the current study, by turning over content development to the participants
themselves, I increased substantially my personal knowledge of a place I thought I knew.
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At a certain point in the project, it became clear that I did not want to make just
one more map of a pretty landscape—even if the map was both innovative and
interactive. Rather, the question became, ―How can mapping be used to reveal not only
location but the hidden agendas and tacit power relationships that exist in any
community?‖ The opportunities multiplied when I learned that San Miguel County had
invested in the process of placing their considerable investment in GIS maps and
databases into a format that could be viewed on any standard Internet browser. In fact, if
the GIS had not been put on line, it would have been far more difficult to justify a
participatory approach to the problem. This is simply because the density of the GIS data
and the learning curves associated with the software effectively resist engagement by the
general public. Interestingly, it was only when the Internet-based version of the data set
was launched that its limitations were highlighted. This is not to diminish the excellent
work issuing from the County planning office. The project GIS specialist, Heather
Widlund, and the county planners and commissioners deserve high praise. It is truly
wonderful to be able to pull up the map using Internet Explorer or Firefox, toggle through
the various datasets, and create your own printable maps (Figure 7). From animal habitat,
to parcel maps, to population density, to federal agency boundaries, the project
effectively captures much of the region in clear and useful ways (San Miguel County
Planning Department, 2005).
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Figure 7. Screenshot of online GIS hosted by San Miguel County. Colored area
demarcates extent of the county. Table of contents on right side of image is interactive:
users can display datasets of interest then print out their own map as a .pdf.
So what features are missing from this nearly perfect representation of place?
Missing are the voices, images, and stories of the inhabitants themselves. What better
way to understand a place than to ask someone who lives there—or, even better,
engaging an artwork that frames the qualities of a particular place? Of course art takes
many forms, and ―what is in the eye of the beholder‖ may not be to everyone‘s taste.
Still, much can be learned.
Currently, there are in fact cultural types buried in the San Miguel County
database. Unfortunately, this category is essentially a dumping ground for all of those
details that do not fit neatly in any other category. So we find ski runs, mile markers,
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points of interest, schools, and cemeteries, lumped into a single cultural category called a
TYPE. Clearly, there is an opportunity to provide a handy cultural catalogue using the
online structure already established—one that provides a more nuanced set of descriptors
for the cultural products of the region.
Pros and Cons of GIS
Contemporary mapping techniques utilizing Geographic Information System
(GIS) protocols have greatly enhanced our ability to record, visualize, and analyze the
natural and built environment. These powerful tools have come to play an instrumental
role in shaping land-use and environmental policy. However, such techniques often
exclude important subjective aspects, hidden dimensions that convey a sense of place—
precisely those aspects focused upon in the current study. These hidden dimensions
provide character, meaning, and value to a region and include insider knowledge such as
family histories, ethnic and spiritual practices, personal stories, and creative responses to
the local environment.
Currently, most of the tools (viz., GIS or other Geo-information systems)
available for understanding a given landscape represent a top-down view of the
environment—not the subjective viewpoints and local knowledge of those individuals
actually living in a particular place. In this study, specific attention is given to
participants‘ subjective experiences and local knowledge of place as it relates to life in
the San Miguel River Basin.
Soliciting public participation through maps is particularly timely given new userfriendly applications in communications technology, geo-information services, and their
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convergence in the Internet. The advances in GIS technology in particular make online
maps particularly compelling as they are essentially as accurate and reliable as official
land-use records (if not considered legal documents in their online form). The current
project utilizes a GIS hosted by the Planning Department of San Miguel County as a
foundation for research. I have integrated traditional top-down GIS mapping of place
(quantifiable data) with bottom-up Participatory Geographic Information Systems (PGIS)
methods that provide for subjective perceptions and understandings of place (qualitative
data).
Essentially, PGIS is meant to bring the academic and specialized practices of GIS
and mapping to the local level in order to promote knowledge production and access for
community members. A key objective of PGIS is the empowerment and inclusion of
marginalized populations—those with little voice in the public arena (Sallings, cited in
Wood, 2005, n.p.).
Thus, this study seeks to integrate the subjective experiences and local knowledge
of individual inhabitants of the San Miguel River Basin into the official representation
(GIS) utilized by San Miguel County. Ultimately, it is hoped that this study will
encourage community dialogue and help to build a framework for cultural sustainability
in the San Miguel River basin.
Nature and Purpose of the Study
This action research study has three goals: (a) to develop a set of novel
approaches to mapping subjective experience and local knowledge; (b) to enable a rich,
technology enhanced, context for sharing information within a situated user community;
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and (c) to help define and maintain sustainable cultural practices within the San Miguel
River Basin. If adopted as an official aspect of the San Miguel County GIS, the products
of this action research will inform and shape future development in the watershed.
Beyond its relevance to the local watershed, the broader goal of this study is to
understand how user-knowledge of place can be structured to enable and encourage
community dialogue and action. It is envisioned that an enhanced user interface to
cultural resources, environmental data, and contextual information online, tailored to the
unique requirements of a particular community, may prove to be an important tool for
engendering a discourse around many place-based topics as community identity,
healthcare, sustainability, land-use management, and watershed education.
Research Question
In this action research study, geographic information tools are used to help ground
and represent the subjective experiences and local knowledge of place of situated users to
encourage community dialogue and build a framework for cultural sustainability in the
San Miguel River basin. The primary research question as stated in the ―Abstract‖ is as
follows:
Can geographic information tools identify and encourage place-based cultural
practices and, by extension, provide a platform for the representation of individual
and community aspirational goals?
Site for the Study
The San Miguel River Basin (also the watershed) is a bioregion that extends from
the headwaters of the San Miguel River in southwestern Colorado to its confluence with
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the Dolores River some 75 miles west (Figures 8–11). It is an area, to quote (from
numerous conversations over the years) local author and eco-educator Pam Zoline, with
its ―head in the clouds and its feet in the desert.‖ Most of the area falls within San Miguel
and Montrose counties. Starting at a maximum altitude of 14, 250 feet and dropping as
low as 4000 feet, this rugged terrain flows northwest out of the San Juan Mountains—
part of the larger Rocky Mountain range—and down into the upper reaches of the
Colorado Plateau.
Beginning with the gold and silver rush of the late 1870s, the economy was driven
by mining operations in the higher elevations to the east around the San Miguel County
seat of Telluride. Since the late 19th century, there have also been significant cattle and
agricultural interests throughout the region. More recently, the area has become a popular
destination for skiing, fishing, and eco-tourism.
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Figure 8. View from just west of ―Society Turn‖ looking east towards Telluride.
The San Miguel River is in the foreground.

Figure 9. Bird‘s eye view using GoogleEarth showing county lines in SW
Colorado. Yellow outline of San Miguel River Basin added by the author.
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Figure 10. Oblique view of the watershed from the southwest using GoogleEarth.

Figure 11. Texture-mapped 3D model of the San Miguel Watershed by the author.
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Study Group
The study group is made up of individuals who have been invited to participate by
the researcher because of their common interest in cultural and watershed issues in the
San Miguel River Basin of southwestern Colorado. While the ethnic background of these
individuals is primarily white (see Appendix A), they represent a wide range of
backgrounds, political viewpoints, ages, technical understandings, and life experiences.
Thirty individuals, roughly half male and half female, were initially approached to
participate in the study. A pilot group of 20 developed a series of projects that is currently
linked to the GIS.
Justification for Conducting the Study
Highly sophisticated software and hardware tools are currently available for the
design, analysis, and management of 3D geographic images and other forms of geoinformation. However, access to these technologies is hampered by expensive software,
steep learning curves, and evolving, often incompatible protocols. There is a need for
easier access to data and transparency of interface design that empowers individual users
and communities to effectively interact with rich data—pictures, maps, audiofiles, video,
and text of their world—both locally and globally. Data sources on par with those
currently in the hands of planners, environmental scientists, and developers should be at
the fingertips of individual citizens and local user groups. Most importantly, the type of
information that finds its way into the typical GIS is of a highly objectified nature and
tends to serve the status quo. In the case of the GIS hosted by San Miguel County, the
data available online through the SM County Planning Office, while useful, reinforce
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preexisting attitudes towards descriptions of place. That is, the kinds of representations
available through this mapping process, such as topographic description, parcel layout,
animal habitat, and mineral extraction are remarkable for what they leave out. A product
of the study is a participatory Geographic Information System (PGIS) freely available
through standard Internet browsers that represent local users‘ experience and ideas
relative to water and water use in the San Miguel River Basin. The protocols complement
and extend more user-friendly and generally accessible geo-visualization software such
as GoogleEarth.
Outline of the Study
In subsequent chapters I will review the literature on the theoretical discussion
comparing space and place; provide a brief history of maps and their influential role in
securing power relationships and territory; discuss the overarching methodological
approach of the study; report on my findings from the San Miguel County participants;
and provide a discussion and conclusion that points to next steps and future research.

Chapter 2
Space and Place
While we routinely use maps—especially in this day of GoogleEarth and
dashboard mounted GPS units—to find the full measure of a place requires more than an
accurate set of x and y coordinates.
Space + Meaning = Place
The concept of place amplifies and extends the idea of space. Places are defined
by various frames—bioregions, political demarcations, microclimates, economic borders,
neighborhoods, ordinances, contested quarters, no-fly zones, DMZs, turf, exclusionary
boundaries—that are not only physical, but social, economic, and symbolic. This broad
conception of space becoming place provides a link between social theories that seek to
understand the interaction of those who inhabit a given region, and the materiality and
body-felt reality of physical locales.
The concept of watershed is just one way of drawing a line around a place.
Watersheds—despite their utility in framing particular spaces or bioregions—are in
themselves "imagined places‖ brought to life by the collective experiences of their
inhabitants. How can mapping instruments capture both the complexity of a given
physical terrain and lived experience in order to provide the full measure of a place?
Extending across chapters 2 and 3, the literature teview begins in chapter 2 with a
discussion of what defines place—philosophically, geographically, sociologically,
culturally. Chapter 3 offers a brief history of mapping including a few examples of what
some geographic theorists call Post-representational Cartography. The primary
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focus of the chapter is GIS (Geographic Information Systems) and more particularly on
participatory GIS (P-GIS). P-GIS methods are thought by many contemporary social
scientists to paint a richer portrait of place—one that not only provides an accurate
description of the physical location and its many features, but also gives evidence of
lived experience, creative interactions with the land, and public concern.
Place vs. Space: A Brief History
Blending philosophy and geography, Edward Casey, the eminent
phenomenologist at State University of New York at Stony Brook, identified a tension—
dating at least back to Plato and Aristotle—between Platonic notions of place that reduce
certain primal regions to simply geometric portraits, and Aristotelian notions of place
that are rooted in pre-metric phenomenon. Where Plato, in his Timaeus, closely
identified place with the abstract concept of space, Aristotle, in his Physics, shifted
attention away from place as geometry (only) and argued for a fuller account that
captures the inner essence and body-felt power of place (Casey, 1997). The relevant
passage from Aristotle‘s Physics reads as follows:
Now if place is what primarily contains each body, it would be a limit, so that the
place would be the form or shape of each body by which the magnitude or the
matter of the magnitude is defined: for this is the limit of each body.
If, then, we look at the question in this way the place of a thing is its form.
But, if we regard the place as the extension of the magnitude, it is the matter. For
this is different from the magnitude: it is what is contained and defined by the
form, as by a bounding plane. Matter or the indeterminate is of this nature; when
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the boundary and attributes of a sphere are taken away, nothing but the matter is
left.
Aristotle continues:
This is why Plato in the Timaeus says that matter and space are the same; for the
'participant' and space are identical. (It is true, indeed, that the account he gives
there of the 'participant' is different from what he says in his so-called 'unwritten
teaching'. Nevertheless, he did identify place and space.) I mention Plato because,
while all hold place to be something, he alone tried to say what it is. In view of
these facts we should naturally expect to find difficulty in determining what place
is, if indeed it is one of these two things, matter or form. They demand a very
close scrutiny, especially as it is not easy to recognize them apart. But it is at any
rate not difficult to see that place cannot be either of them. The form and the
matter are not separate from the thing, whereas the place can be separated. As we
pointed out, where air was, water in turn comes to be, the one replacing the other;
and similarly with other bodies. Hence the place of a thing is neither a part nor a
state of it, but is separable from it. For place is supposed to be something like a
vessel-the vessel being a transportable place. But the vessel is no part of the thing
(Aristotle, 350 BCE, n.p.).
By the onset of the seventeenth century, the concept of place had been subsumed
by rational descriptions of space. In the most advanced philosophical and scientific
discussions of the day, place is understood as synonymous with space—a space fully
articulated and understood (or so it was believed) by the rational geometric order
available through Cartesian description. This transition, rooted as it was in the skepticism
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of rational science, represented, according to Casey, ―the overall transformation from a
mostly secular and naturalistic worldview—in which the vernacularity of place, its
habitability and idiosyncrasy, is predictably prominent—to a theological
Weltanschauung in which the infinity of space becomes a primary preoccupation‖
(Casey, 1997, pp. 683-684). Over time, a highly robust, bounded, and personal sense of
place was subsumed by an infinite, inert, and anesthetized concept of space (Kenzer,
1999).
Today, a useful description that moves beyond the contested distinctions between
space and place can be summed up in the simple equation: ―space + meaning = place‖
(Harrison & Dourish, 1996). Space is the abstract perception of the world around us and
place is space as lived and experienced. Where the concept of space encourages a purely
mathematical description (Cartesian or otherwise), place requires a more
phenomenological, body-centered orientation. Casey (and Aristotle) would argue that
space refers to objective geometrical extension and location, and that place describes our
subjective experience of being in the world and investing a physical location or setting
with meaning, memories, and feeling (Casey, 1997). This essentially Aristotelian idea
echoes the conclusions of many field-based studies that have taken a second (and third)
look at the American landscape. In the book Third Views, Second Sights, which details
the ongoing Rephotographic Survey project of the American West by teams of
photographers, project leader Mark Klett writes that ―the intimate knowledge of a region
by its residents has changed the once common view that the West is empty geography‖
(Klett et al., 2004, n.p.). The purely instrumental goals of spatial description —the
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objective basis of much of western science—give way to a deeper place-based
understanding informed by generations of human experience.
Yi-Fu Tuan, another pivotal geographer/philosopher, focuses on human
experiences and connections to places. His work provides a solid grounding for
understanding the concept of place as a humanistic construct. Tuan‘s experiential
perspective describes place as created by the process of human experience in a physical
space. This process is explained through four layers of human experience: physical,
social, personal, and cultural (Tuan, 1977). The physical layer is made up of our sensory
and haptic experience. The social layer is related to our interactions with other beings.
The personal layer is created by our unique memories and expectations while the cultural
layer is a result of culturally accepted modes of understanding and perceiving a place.
More recent articulations of place have placed emphasis on situated communities
and their relationship to the natural environment.
Sense of place includes how well the community is situated within the natural
environment in which it is located; how well it relates to and exhibits its
historical and cultural development and uniqueness; and how the people within
the community live lives that reflect a sense of community cohesion and purpose.
(Lew, 2004, n.d.)
While Lew‘s definition of sense of place may impose impossible demands on
communities—which are often conflicted, and manifest contradictory missions—it does
offer a kind of rubric for balancing a given community‘s drive towards growth and
change with sustainable models more in harmony with its cultural legacy and the natural
environment.
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Wendell Berry—farmer, essayist, conservationist, novelist, teacher, poet—
emphasizes in his many writings an expanded conception of community inextricably tied
to place. For Berry, community equals people plus land plus everything else. ―If we
speak of a healthy community, we cannot be speaking of a community that is merely
human,‖ Berry writes, ―We are talking about a neighborhood of humans in a place, plus
the place itself: its soil, its water, its air, and all the families and tribes of the nonhuman
creatures that belong to it‖ (Berry, 1993, n.p.). The great failure of many
communitarians, in Berry‘s view, is their failure to include nonhumans and the land in
their understanding of community.
Considered culturally, a community for Berry is a ―placed‖ people that do good
work. This work is not solely the shared work of mutual dependencies. Rather,
the community is an order of memories preserved consciously in instructions,
songs, and stories. . . . a healthy culture holds preserving knowledge in place for a
long time. That is, the essential wisdom accumulates in the community much as
fertility builds the soil. (Berry, 1990, n.p.)
This layered web of interactions is echoed by a number of environmental writers
such as Wallace Stegner, Barry Lopez, Annie Dillard, and Aldo Leopold.
Yet another literature on the concept of place finds its roots in the 1960s in the
work of urban planners and activists such as Jane Jacobs and William Whyte. Both of
these visionaries offered groundbreaking ideas about designing cities that catered to
people, not just to cars and shopping centers. Their work centered on the idea that it was
important to create and maintain lively neighborhoods and inviting public spaces. Jane
Jacobs advocated citizen ownership of streets through the now-famous idea of ―eyes on
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the street.‖ She contested the traditional planning approach that relies on the judgment of
outside experts, proposing that local expertise is better suited to guiding community
development. She based her writing on empirical experience and observation, noting
how the prescribed government policies for planning and development are usually
inconsistent with the real-life functioning of city neighborhoods (Project for Public
Spaces 1, 2008). William Whyte emphasized the details of urban spaces (e.g. the
importance of the movable chair, water, and food) as essential elements to creating social
life in public spaces (Project for Public Spaces 2, 2008).
In recent years, many cultural geographers and urban planners point to the ―metanarratives‖ of modernism and its inability as a theoretical construct to connect with either
people or places as one of its principal failures (however over-simplified this critique
may be). Consider this quote by geographer, David Ley (2003):
Under urban modernism, liberty had become imprisoned in a system where cities
were being rebuilt by a cadre of architect-planners and public officials in the
name of progress and without reference to an excluded public. There was,
predictably, a patronizing and dismissive view of the undifferentiated ―masses.‖
In the 1960s, however, in city after city, in particular places, the crowds
became definable faces as citizens organized against the tyrannies of urban clearcutting performed by corporate leaders in the name of Le Corbusier‘s 1920s
image of the high rise, freeway city. (n.p.)
Here is an even more succinct statement indicting modernism‘s role in the loss of
place:
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Intent on creating a new and better world, modernism instead provided a
blueprint for placelessness. (Natrasony & Alexander, n.d., n.p.)
If Modernity enabled a ―distanced objectivity with which to perceive a new
landscape fragmented by the forces of industrial and agrarian capitalism, imperialism,
and colonialism‖ (Oakes, 1997, p. 519), a post-modern conception of place reasserted the
importance of an excluded public in the design dialogue, mended the connections
between the inhabitants of places and local traditions, and celebrated appropriate
responses to the land.
Of course, there are dubious experiments in reclaiming a pre-modern town fabric.
Planned communities such as Seaside or Celebration, while appropriating the look and
feel of small town America (viz., traditional styling, front porches, walkable distances to
amenities, are ultimately rooted in exclusionary practices based on capital and imported
ideas about what should constitute a new urbanism, not on the natural expression of
individuals and families making choices about how and where to live.
Central to a broad swath of post-modern thinking about place has been the
assertion—tacitly or explicitly stated—that place-based identity must be linked in a
larger sense to community engagement. This integration of personal and community
agency is constituted by the interactions among the broader forces of political-economy,
the historical layers of local social relations (Harvey, 1989; Swyngedouw, 1989), and
how well the community is situated within the natural environment in which it is located
(Lew, 2004).
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Cultural Sustainability
Recently, there has been much discussion—some purposeful, some only
rhetorical—concerning the concept of sustainability. We understand intuitively that the
life of the planet hinges upon our ability to engage in sustainable practices that respect
the finite resources we have on earth—its soil, air, and water. Taken as a starting point,
organizing one‘s life in a way that does not require artificial means to sustain a particular
life-style is an ethical and logical—if ultimately difficult—state of affairs to achieve.
Building on the conceptual platform of environmental sustainability are the constructs of
social equity (social sustainability) and economic viability (economic sustainability).
More difficult to fathom, perhaps, is that ―fourth pillar of sustainability‖—
cultural sustainability. In a sense, it is precisely at the intersection of personal and
community agency that a sustainable culture is found—a culture that identifies its
―inherent values and the means and the results of social expression‖ (Hawkes, 2001,
p. 3). Jon Hawkes (2001), an independent advisor specializing in cultural issues and
former Director of the Australian Centre of the International Theatre Institute writes:
Cultural vitality is as essential to a healthy and sustainable society as social
equity, environmental responsibility and economic viability. In order for public
planning to be more effective, its methodology should include an integrated
framework of cultural evaluation along similar lines to those being developed for
social, environmental and economic impact assessment. (p. vii)
In many respects, the current study is nothing more than an exercise in mapping
sustainable cultural practices.
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Watershed and Sense of Place
In the current study, the natural construct of the watershed—that is the literal
drainage basin that contains the many communities and landscapes of a specific
bioregion—is used to locate the place of the current study. The San Miguel River,
flowing out of the San Juan Mountains of Southwestern Colorado, traverses a one
million acre basin, with its headwaters in the 14,000 foot alpine peaks above Telluride.
The river runs some 75 miles east to west where it drains into the Dolores River in red
rock canyon country at 5,000 feet elevation. Over 60% of the San Miguel Watershed is
public land, including some of the nation's most beautiful and biologically intact
landscapes (Zoline, 2005).
There is a growing literature—bridging objective and subjective conceptions of
placemaking—that makes a compelling case for using the construct of the watershed as a
natural boundary for place-based research. A long history of watershed narratives
informs many North American landscapes. Oral traditions maintained by Native
Americans have passed origin and regeneration myths involving water and millennial
floods from generation to generation (Woodside & Johnson, 2008). In the Phoenix area,
for example, members of the Pima-Pagago tribe speak of an epochal flood that
completely inundated the region requiring retreat to high ground at the Four Peaks on the
eastern edge of the watershed (Phoenix City Archaeologist, Todd Bostwick, personal
communication, December 2007). Early explorers of the continent such as the Spanish
Conquistadores, Lewis and Clark, John Wesley Powell, and countless others often
navigated the continent in reference to major waterways and watersheds. In certain
instances, waterways became impossible obstacles (Francisco Coronado‘s discovery of
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the Grand Canyon, for example); in others, they become the very conduit along which
early explorers traveled to map uncharted lands (e.g., Lewis and Clark, John Wesley
Powell). The first Spanish to see any part of the Southwest were shipwreck survivors
Alvar Núñez Cabeza de Vaca and his three companions, including a north African named
Estavan. They were also the first to tell the fantastic stories of unbelievably rich cities in
the southwest, the fabulous Seven Cities of Cíbola. Estavan was perhaps the first person
from the Old World (he was from Morocco) to reach the Colorado Plateau (probably in
1536). He followed the San Pedro River Valley north until finally reaching the Zuni city
Cibola, then known as Hawikuh (Grahame & Sisk, 2002, n.p.).
According to nature writer, Susan Maher, the idea of a specific watershed
aesthetic and ethic, however, is a more recent development. She points to a renaissance
of environmentally conscious watershed writing. In particular, she cites the
environmental writer Lawrence Buell who notes in his influential study, Writing for an
Endangered World (2001), that watershed has ―become the most popular defining gestalt
in contemporary bioregionalism‖ (Buell, 2001, cited by Maher, 2006-2007, p. 1).
Environmental writing as a genre represents a broad range of attitudes. There are
those who lay emphasis on the close description of place, as examined over changing
seasons or years (e.g., Annie Dillard, Mark Klett, Verlyn Klinkenborg ). Others
emphasize the ethics of environmentalism (e.g., E.F. Schumacher, Wendell Berry, Al
Gore).
Many contemporary environmental writers trace their lineage back to Aldo
Leopold‘s groundbreaking work, A Sand County Almanac (1949/1987). Susan Maher
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highlights Leopold‘s distinction between a ―conservation esthetic‖ and ―the land
ethic‖—concerns she finds ―complementary.‖ Interpreting Leopold, she writes:
To ―promote perception‖ means to delve into the interconnectedness of species
and landscape, an imaginative synthesis that is creative to the core. Once one has
heightened perception, one‘s ethical relationship to a landscape necessarily
deepens in a process Leopold calls ―symbiosis‖ (202). A land ethic brings about
―a kind of community instinct in-the-making,‖ a community that includes not just
humans, but flora, fauna, rock, water, and other natural elements (203). Within
this vision, watersheds are essential functions of the land. (Maher, 2006-07, p. 2)
Herein resides a more nuanced justification for including an aesthetic component
in any representations of landscape. Promoting perception is prerequisite to the
formulation of an ethical stance. To dis-include imaginative, creative, expressive
responses to landscape is to reduce the environmental message to the equivalent of
―doing what‘s good for you.‖ It is essential to find the symbiotic synthesis that links the
broad range of issues that inform any complete picture of place.

Chapter 3
Maps
Introduction to Maps
Maps and mapping have acted as significant agents of continuity and change
throughout history. Maps are often thought of as neutral entities that are helpful in
orienting a user to a given geographic location, such as a ―road map.‖ Norman Thrower,
an historian focused on cartography, tells us that a map is
a representation, usually on a plane surface, of all or part of the earth or some
other body showing a group of features in terms of their relative size and
position. (Thrower, 1996, n.p.)
This seemingly straightforward statement represents an extremely conventional
view of maps and the cartographic enterprise. It suggests that a map is always value
neutral, tied to a physical locale, and carefully constructed to preserve the scalar and
proportional integrity of the features it describes. Of course, most maps we encounter on
a daily basis undermine this definition. Maps can be tied to any territory of interest—
from mental maps, to maps of the cosmos, to fictive landscapes. They may serve—
explicitly or implicitly—as agents of control, management, activism, education, and a
host of other instrumental applications. A map showing the extent of sulfur coal use in
Eastern Europe, for example, can catalyze discussion about the use of alternative fuels.
On a smaller scale, maps can help local residents understand and act on the conditions
that affect their day-to-day lives.
In the current study, maps are central to the way in which spaces and places are
defined. In the San Miguel River watershed, different disciplinary orientations and
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purposes lead to different instruments. The principal mapping method in use in the
County for planning and tax purposes—indeed, the same method in use across the whole
of the United States—is the Public Land Survey System (PLSS). First proposed by
Thomas Jefferson in the late 18th century, many planners and cartographers simply refer
to the system as the Jeffersonian Grid (Figure 12).
The PLSS was begun shortly after the Revolutionary War, at a time when the
federal government became responsible for large areas west of the 13 original colonies.
The government wished both to distribute land to Revolutionary War soldiers in reward
for their service, as well as to sell land as a way of raising money for the nation. Before
this could happen, the land needed to be surveyed.
The Land Ordinance of 1785, drafted by Jefferson, provided for the systematic
survey and placement of monuments on public domain lands over the Mississippi River
and the Great Lakes regions. As a response to what he believed to be a confusing survey
system already in use, Jefferson suggested a new grid system based on the rectangle. The
Northwest Ordinance of 1787, which established a rectangular survey system designed to
facilitate the transfer of federal lands to private citizens, were the beginnings of the
PLSS.
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Figure 12. Public Land Survey System (PLSS). Source: National Atlas.org, 2008.
The PLSS typically divides land into 6-mile-square townships, which is the level
of information included in the National Atlas. Townships are subdivided into 36 onemile-square sections. Sections can be further subdivided into quarter sections, quarterquarter sections, or irregular government lots. Each square mile equals 640 acres.
Normally, a permanent monument, or marker, is placed at each section corner.
Monuments are also placed at quarter-section corners and at other important points, such
as the corners of government lots. Today permanent monuments are usually inscribed
tablets set on iron rods or in concrete. The original PLSS surveys were often marked by
wooden stakes or posts, marked trees, pits, or piles of rock, or other less-permanent
markers (NationalAtlas.gov, 2008). The extension of the rectangular system of surveys
over the public domain has been in progress since 1785, and, where it applies, the PLSS
forms the basis for most land transfers and ownership today (NationalAtlas.gov, 2008).
At the local level in San Miguel County, real estate transfers, tax assessment, and
myriad planning and zoning decisions are tied to maps with an attached legal description
that specifies the ―Township, Range, and Section‖ of the parcel along with a short
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descriptive text. While individual parcels often reflect the idiosyncratic character of 19th
century mining claims, or the logical break offered by of a mountain ridge or canyon
gorge, the system still works within the abstract logic of the Jeffersonian Grid (Figures
13 & 14).

Figure 13. Public Land Survey System (PLSS) showing townships of San Miguel
County. Note natural boundary created by high mountain ridges at the eastern end of the
County versus the straight east/west lines defining the County‘s northern and southern
boundaries. The straight N/S boundary at the western edge of the County is the
Colorado/Utah Border. The County is just over 70 miles long in its E/W dimension.
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Figure 14. Public Land Survey System (PLSS) showing an individual 70-acre parcel.
The orthogonal N/S and E/W lines in light grey are major Section lines that subdivide the
6 mile Township reticule into a loose one mile by one mile grid.
In recent years, this process has become increasingly digitized through the introduction
of GIS mapping techniques, but physical maps and hard-copy descriptions of property
are still utilized.
Echoing that ancient debate concerning space and place discussed in the prior
chapter, one can identify Jefferson‘s approach to mapping—his gridded overlay—as a
kind of Platonic abstraction that contrasts vividly with the literature of placemaking
characteristic of so many American landscape writers. Even while we revel in the
gridded agricultural lands of the great American interior while flying between coasts at
35,000 feet, we recognize (and celebrate) that there is a strain of thinking about
landscape in America that does not fit neatly into reticulated patterns. Amos Klauser
identifies a continuing tension between approaches to the land that value its pristine
character and the visible grid of the PLSS. He represents this tension by a comparison of
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Thomas Jefferson‘s gridded survey system and Thoreau‘s (1854) romantic attachment to
the land as expressed in Walden and other writings. Ironically, Thoreau‘s livelihood,
among other modest enterprises like pencil-making, was as a surveyor.
Jefferson's grid and Henry David Thoreau's reaction to it represent the constant
tension between the spaces we define and the choices we make in how we inhabit
them. This friction expresses itself not only through land planning but also
through the disciplines of architecture, industrial design and information design.
In the current global economy our experiences are increasingly predetermined.
The grid . . . placed a visible design upon a relatively untouched
landscape. The ordinance was the first of its kind in America but would continue
to affect urban, suburban and farmland planning to the present day (Klausner,
2004, n.p.).
Our conflicted relationship to the grid is further explored by landscape architect
and garden designer William Fox who writes in the Australian Humanities Review that
in those extreme environments where our sense of human scale is deeply
compromised, such as deserts, we find our evolved neurophysiology no longer
able to cope and we are forced to develop cultural means to compensate. Our
cartographic imperative—the assertion of a local grid and then a worldwide
graticule—is a prime example. It is a way of projecting our dominant sense, our
vision, over the world. While this allows us to successfully navigate across a
space and even tax it, it does not necessarily enable us to live within a place, to
convert land into landscape on a sustainable basis (Fox, 2005, n.p.).
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Alternative models for demarcating landscape—especially in the vast tracts of the
American West—were proposed by explorers such as John Wesley Powell (the first
American of European descent to travel by boat through the Grand Canyon and the
director of the United States Geological Survey from 1881 to 1894).
Powell‘s proposed scheme was to divide the region into hundreds of
hydrographic basins, or watersheds, and to organize settlement within those basins rather
than by the prevailing abstract grid used by the Public Land Survey System. Natural
boundaries following the drainage basins would provide the pattern for settlement, and
the topographic maps that traced the contours of the land expressed that logic. ―I early
recognized,‖ wrote Powell, ―that ultimately these natural features would present
conditions which would control the engineering problems of irrigation and which would
ultimately control the institutional or legal problems‖ (Worster, 1985, p. 138). Powell‘s
strategy—based on the natural features of a bio-region as opposed to the orthogonal
Jeffersonian grid—would arguably be a more effective way of capturing the
particularities of place. There are indeed practical advantages to following the watershed
boundary as opposed to artificial boundaries. In a society organized along the edges of
watersheds, the jurisdiction of laws and courts and community planning are coextensive
with the resource base. In the West, Powell argued, the scarcity of water and the logic of
its distribution imposes on us required a new model. The old approach to settlement—
organizing the demarcation of land via an abstract grid of 40 acre parcels, and letting the
narrow economics of an entrepreneur rather than the broad economics of resource
maximization control development—must be replaced (Worster, 1985, p. 138).
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Powell writes in 1878 in his book, Report on the Lands of the Arid Region of the
United States:
The lands along the streams are not valuable for agricultural purposes in
continuous bodies or squares, but only in irrigable tracts governed by the levels
of the meandering canals which carry the water for irrigation, and it would be
greatly to the advantage of every such district if the lands could be divided into
parcels, governed solely by the conditions under which the water could be
distributed over them; and such parceling cannot be properly done prior to the
occupancy of the lands, but can only be made pari passu (DLC: hand in hand)
with the adoption of a system of canals; and the people settling on these lands
should be allowed the privilege of dividing the lands into such tracts as may be
most available for such purposes, and they should not be hampered with the
present arbitrary system of dividing the lands into rectangular tracts (n.p.).
Of course, Powell‘s recommendations, while favored by natural scientists,
environmentalists, farmers, and others interested in natural boundaries and zones, were
never adopted. As a result, we have inherited, especially in the West, an overdetermined,
checkerboarded landscape that serves the kind of economies of scale and consolidation of
resources that work against regional self-sufficiency and small-scale energy production.
Again, how we choose to map our world has far-reaching consequences.
A system based on natural boundaries would be, Powell wrote, ―a commonwealth
within itself.‖ Implicit in this phrase are the ideals of autonomy, self-determination, and
decentralization of authority and power. Yet almost immediately he was forced to
acknowledge the need to resort to external decision-making. In the first place, there was

42
the problem of adjudicating water claims up and down a river, across state lines and even
between nations. The Rio Grande, for example, had a number of complications. In the
southern part of New Mexico, where irrigation had long been well established, farmers
insisted they had priority of use—senior rights—over newcomers upstream. Because of
irrigation diversions in the San Luis Valley and the severe drought of the 1880s, there
was not water at all in Rio Grande south of Albuquerque in the summer of 1889 when a
senate committee from the U.S. Congress toured the area. South of the border in the
Juarez neighborhood of Mexico, farmers were up in arms and demanded reparations
from the United States government. Within the complicated web of senior claims on
water shares made Powell‘s proposed new hierarchy of precedence very difficult to
introduce and manage. As Worster writes, ―It would soon break down if all the
inhabitants along the river tried constantly to maximize their own or their districts‘
wealth‖ (Worster, 1985, p. 141).
These are difficult issues to resolve, to be sure. While Powell‘s model is
attractive to contemplate (if one overlooks his somewhat paradoxical advocacy of total
domination of the available water through a series of dams and irrigation canals), there is
the issue of accommodating growth as people move further into a landscape—in many
cases, upstream from the original settlement. This was indeed the case along the San
Miguel River. Some of the oldest senior water rights in the entire State of Colorado
were secured by the little town of Nucla, Colorado, about 50 miles downstream from the
regional hub of Telluride. As upstream demand for water rises—particularly with
expanded development and ski area snow-making efforts—the pressure to retain water in
the upper reaches of the San Miguel river drainage system increases.
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Maps as Aids to Participatory Action
The discussion of maps thus far has focused upon mapping strategies conceived
of at a distance. When Jefferson proposed his famous grid, his point of reference and
immediate goal was to aid the nascent expansion of the original 13 colonies—a very
different set of needs than those appropriate for the arid West.
Thomas Jefferson, who was born and raised within the geometrically gridded
scheme of a plantation, promulgated a scheme that measured off America into
equal squares of land that would be settled into farms. Each square was to be
owned by a citizen voter capable of supporting himself and his family. It was a
grand and egalitarian goal that unfortunately failed to take into account the
increasingly obvious fact that the western half of America was not a temperate
woodland like his native Virginia (Fox, 2005, n.p.).
Apart from the obvious call for maps that do justice to the landscape they are purported
to represent, there is also increasing interest in maps that are developed by or in concert
with the individuals who inhabit those landscapes.
An excellent example of community action aided by maps was a project by The
Detroit Geographical Expedition and Institute in the 1960s. The group encouraged
neighborhood residents to decide what problems to map (see Figure 15). This led to an
innovative (and highly controversial) mapping project showing ―Where Commuters Run
Over Black Children on the Pointes-Downtown Track.‖
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Figure 15. Where commuters run over Black children on the Pointes-Downtown Track.
Source: Salling, 2005, n.p.
More recently, a project In New York City takes advantage of social networking
strategies and digitally generated neighborhood maps. The City of Memory project
(Figure 16) provides linkages between maps and personal stories about places. This
ongoing project enables citizens to communicate with one another about their visions,
preferences, and experiences. Interactions takes place among members of the public, not
between the public and the planners or government as other public participation efforts
do. The individual benefits from sharing with others. And the process could also benefit
the whole—building community, reducing barriers and tensions, enabling consensus and
common purpose and vision. ―The range of access to City of Memory—smart phone,
personal computer, kiosk, museum installation—multiplies the likelihood that the public
will participate, and this magnifies the emergent quality of the outcome. It all results in a
map which has not been exactly made by the public but which without it has no content
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at all and deflates into a frame around nothing‖ (Wood, 2005, n.p., cited by Salling,
2005).

Figure 16. City of Memory, New York City.
Source: http://www.localprojects.net/cofm/cofm.shtml
Perhaps closest in spirit to the current study was one of five interactive modules
that grew out of a project at the Institute for Resources, Environment, and Sustainability
at the University of British Columbia, Vancouver during the period 2001–2006. Local
Stories was a community mapping module that enabled local participants to create and
share local views on issues of interest and importance (Figure 17). It was a means of
reflecting on priorities and of describing personal or collective connections to place. A
particularly user-centered module, the core functionality was to provide an opportunity to
generate content by contributing a narrative or exposition on a subject that was then
situated on the landscape with a small icon. It offered the opportunity to develop local
content and to manage, store, and access local knowledge (Talwar, 2008, p. 106). The
Local Stories module was part of a larger digital library project called the Georgia Basin
Digital Library Project. During its active life, it aided in the collection of group-based
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story collections attached to specific locations in a community. While map-based, it did
not, however, provide any articulation with hard GIS datasets (Harrap et al., 2006, p. 45).

Figure 17. Local stories. Source: Georgia Basin Digital Library Project (Harrap et al.,
2006).
Post-representational Cartography
Maps are active agents that help to preserve the status quo or catalyze change.
While cartography can represent place by literally reflecting ―the lay of the land,‖ maps
also play a crucial role in representing socially constructed views of place; as expressions
of power and knowledge (Harley, 1989). A map has the capacity to represent diverse
cultural, political, ideological, class, and gender views (Talwar, 2008). Others theorists
such as Denis Wood (1992), John Pickles (2004), and Rob Kitchin and Martin Dodge
(Dodge, Kitchin, & ebrary Inc., 2001) have extensively demonstrated the ideology
inherent in maps (or their second text) and how maps lie (or at least provide selective
stories) due to the choices and decisions that have to be made during their creation, and
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how they are read by users. In increasingly pluralist societies, maps and geographic
information help communities coalesce by delivering usable products and by building
both spatial and human relations (Craig & Elwood, 1998). Maps can also add form to
individual and collective reality and stimulate curiosity about the unknown (Aberley,
1993). Whatever else they are, maps are rarely to scale and they are never value neutral.
They are constructed texts that can be read historically, socially, culturally,
psychologically. Jean Baudrillard writes:
If we were able to take as the finest allegory of simulation the Borges tale where
the cartographers of the Empire draw up a map so detailed that it ends up exactly
covering the territory (but where, with the decline of the Empire this map
becomes frayed and finally ruined, a few shreds still discernible in the deserts—
the metaphysical beauty of this ruined abstraction, bearing witness to an imperial
pride and rotting like a carcass, returning to the substance of the soil, rather as an
aging double ends up being confused with the real thing), this fable would then
have come full circle for us, and now has nothing but the discrete charm of
second-order simulacra.
Abstraction today is no longer that of the map, the double, the mirror or
the concept. Simulation is no longer that of a territory, a referential being or a
substance. It is the generation by models of a real without origin or reality: a
hyperreal. The territory no longer precedes the map, nor survives it. Henceforth,
it is the map that precedes the territory—precession of simulacra—it is the map
that engenders the territory and if we were to revive the fable today, it would be
the territory whose shreds are slowly rotting across the map. It is the real, and not
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the map, whose vestiges subsist here and there, in the deserts which are no longer
those of the Empire, but our own. The desert of the real itself (Poster, 1988, n.p.).
The noted geographer and theorist John Pickles (2004) writes:
Maps have the character of being textual in that they have words associated with
them, that they employ a system of symbols within their own syntax, that they
function as a form of writing (inscription), and that they are discursively
embedded within broader contexts of social action and power (n.p.).
Maps can serve other functions. They often serve as boundary objects—as
entities that bridge or stand between two or more communities of practice.
Boundary objects are entities shared by several different communities but viewed
or used differently by each of them. Boundary objects in an organization work
because they necessarily contain sufficient detail to be understandable by both
parties; however, neither party is required to understand the full context of use by
the other. Boundary objects serve as points of mediation and negotiation around
intent (Star & Griesemeyer, 1989, n.p.).
The recent history of cartography and geography has seen a full scale revolt
against mapping methodologies that claim to be accurate representations of the world.
Martin Dodge and Rob Kitchin cite Brian Harley‘s 1989 book, Deconstructing
the Map, for pioneering work in identifying the social and political dimensions of map
and mapping (Kitchin & Dodge, 2007). Harley builds on the post-structuralist ideas of
Michel Foucault and Jacques Derrida to argue that the process of mapping is not a
neutral, objective pursuit but rather one laden with power (Harley, 1989). He contends
that the process of mapping consists of creating, rather than simply revealing,
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knowledge. In the process of creation many subjective decisions are made about what to
include, how the map will look, and what the map is seeking to communicate. As such,
Harley noted, maps are imbued with the values and judgments of the individuals who
construct them and they are reflections of the culture from which they emerge. Kitchen
and Dodge (2007) write:
Maps are the products of power and they produce power. In contrast to the
scientific view that positions maps in essentialist terms, Harley cast maps as
social constructions; as expressions of power/knowledge (p. 332).
GIS vs. PPGIS: Instruments for Control or Public Empowerment?
With the rise in the sophistication and use of computers, Geographic Information
System (GIS) maps have greatly enhanced our ability to represent our world—e.g., from
topography to climate, from population density to per capita income, from the
distribution of mineral resources to energy consumption. The extraordinary utility of a
GIS is the result of combining spatial visualization and modeling applications with
computerized databases. In other words, every geo-coordinate on the visual map is
linked to a corresponding cell containing textual or numeric data in a spreadsheet.
However, a GIS is only as good as the database it represents. A GIS often excludes
important subjective aspects that are crucial for understanding the experience of
individuals and communities. Rene Seiber (2006), a professor in the Geography
department at McGill University, addresses this failing:
Arguments that GIS alone can guarantee empowerment consequent to a particular
decision-making process or that spatial information divorced from its
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sociopolitical context can improve understanding are, not surprisingly,
controversial. A substantive critique holds that GIS represents yet another
instrument of capital control and government surveillance (Aitken, 2002; Curry
1998; Pickles 1995). This lens frames GIS as a return to positivism in which its
users quantify passionately held positions and reduce complex societal processes
to points, lines, areas, and attributes. Use of the technology lends the illusion of
control over decision making when actual control remains within the governing
class. Further promotion, indeed evangelism, of GIS distracts grassroots groups
and others from proven activist strategies such as protest and retreats from
questioning the overall framework of policymaking and distribution of power.
Nuancing the applications with extra attributes and lowering the entry costs of
computing cannot dispel what are considered to be intrinsic problems with GIS
(p. 491).
Indeed, most significant mapping efforts issue from dominant groups that are
charged with defining, researching, and/or managing a given spatial context. There is an
important distinction between high-tech mapping instruments as agents of control versus
web-based mapping as a means of public empowerment. Until very recently, most
contemporary mapping efforts (GIS mapping included) have not proceeded by soliciting
information at the level of the street; they proceed by crunching large volumes of
statistically significant data derived from large scale data gathering operations from
satellites, to demographic polling, to census data, to property values, environmental
assessment reports, crime statistics, and the like. Any conclusions based on the data are
necessarily deductive in nature. Experts can infer, for example, the probability of future
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burglaries in a neighborhood based on past data such as time of year, number of
incidents, and even weather. This is very different from using the tools to translate the
experience of neighborhood residents into documents that can be used to give voice to
the grassroots.
In a book review in 1994 in the Annals of the Association of American
Geographers, Peter Herlihy writes:
As most geographers today are quick to acknowledge, "map power" has long
been controlled by the dominant societies of the world who portray and interpret
cartographic information in terms of their own privileged perspectives, often for
their own economic gain. Geographers are equally aware that indigenous peoples'
oral, action-based knowledge of the environment is seldom represented in these
dominant forms of mapping (Aberley & Herlihy, 1994, n.p.).
The explosion in the use of GIS applications by community, state, and federal
agencies to map social (or anti-social) behaviors has been principally a top-down
enterprise. An application for Crime Analysis called COMSTAT or COMPSTAT (an
acronym meaning simply ―computer statistics‖) is an example (Figure 18). The
following is from a GIS promotional website:
COMSTAT . . . helps crime analysis by mapping where crime is occurring as
well as determining if there are any patterns. Areas of high crime density are
known as hot spots . . . a technique that allows police to identify areas of high
crime and explore variables that are affecting crime patterns. For example,
mapping drug arrests may show an increased density around locations that have
public telephones. With this information, law enforcement agencies can be more
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efficient in their crime fighting tactics from increasing patrols around such
locations or by proactive measures by removing problematic public phones that
persistently attract drug transactions (GIS Lounge, 2001, n.p.).

Figure 18. Fear of Crime. Source: D. Williamson, Center for Applied Studies of the
Environment, Hunter College, New York and New York City Police Department.
In the past, mapping public bottom-up participation through maps has been a
challenge to researchers. Such open-ended processes are rarely given a chance to unfold
in public participation planning efforts (Wood, 2005, cited by Salling, 2005). Further,
there is a dearth of funding mechanisms that can be enlisted to support such open-ended
processes. Generally, securing funding for research is driven in part by assumptions that
are clearly spelled out at the proposal stage and is controlled by entities more interested
in preserving the status quo. Conversely, a study that does not impose its own structure
on a population a priori—a study that is truly bottom-up by design—means that the
outcome may be unforeseen. Such unmotivated research is driven by a desire to give
voice to the man in the street—not necessarily to convey accurate scientific information.
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And without clearly defined objectives, it is difficult for researchers to justify the use of
research monies.
Participatory GIS
In direct response to traditional GIS approaches is the growing interest and
development of more ―critical‖ methods that have come to be known collectively as
PPGIS (Public Participation GIS) or PGIS (Participatory GIS) or Critical GIS. PGIS
approaches provide unique approaches for engaging the public in decision making by:
1.

incorporating local knowledge

2.

integrating and contextualizing complex spatial information

3.

allowing participants to dynamically interact with input, analyze alternatives,

4.

empowering individuals and groups
Essentially, PGIS is meant to bring the academic and specialized practices of GIS

and mapping to the local level in order to promote knowledge production and access for
community members. A key objective of PGIS is the empowerment and inclusion of
marginalized populations—those with little voice in the public arena. Given the
opportunity, community members, depending on their skill sets and willingness to learn,
can be directly involved in many aspects of the PGIS process including the production of
sketch maps, physical models, digital maps, databases, and many other spatial and visual
tools. Often, a grassroots community is unaware of various public databases that exist or
of the ways these can be used. Non-profit organizations and data suppliers are usually
eager to assist such grassroots organizations, but their names and willingness to help
remain largely unknown to neighborhood residents. Building a sophisticated PGIS user
community can help foster awareness of public databases, technical resources, and the
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many agencies that can provide access to pertinent data, technical skills, and financial or
educational resources (Wright, 2007). At the core of much of the PGIS literature is an
emphasis on the ways that geospatial technologies can alter power relationships. Some of
the more intensively investigated cases include the use of GIS to translate local
knowledge into more conventional spatial representations or to create collective
representations of attitudes towards places within the community‘s landscape. While
some PGIS examples focus on the empowerment of the individual, it is frequently
developed by groups with a clear eye to shifting power in their favor (Sieber, 2006;
Tulloch, 2007). Research in PGIS also considers two divergent sources of data, with
some users collecting or creating their own spatial data while others rely heavily on
publicly accessible government data. The last two decades have led to a significant
increase in the availability of public data, through clearinghouses and Web services,
leading towards a stage of system development previously described as Democratization
(Tulloch, 2). This information can be made more accessible to the general public through
PGIS protocols.
In tandem with this evolving and more nuanced view of GIS mapping, there is
recognition of the potential of a GIS to be integrated into the research process from the
beginning. While its use, ex post facto, as an organizational tool that allows efficient
deductive analysis is well known, some researchers have utilized GIS inductively in
concert with qualitative approaches such as grounded theory. Grounded Theory (GT) is a
systematic qualitative research methodology in the social sciences emphasizing
generation of theory from data in the process of conducting research. Steven and Sheila
Steinberg, for example, maintain that the spatial information provided by a GIS can
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provide an important additional component to research that adopts an inductive
approach. The visual patterns often visible in spatial data can provide a powerful
indicator when exploring emergent themes drawn from existing data to develop theory
(Steinberg & Steinberg, 2006, pp. 78-94).
Other Examples of PGIS
City of Bradford, UK
A group of urban geographers at the University of Leeds set about to map the
fuzziness associated with the fear of crime (Figure 19). Using something as rational as a
map to track something as irrational as fear required some innovative techniques. Areas
associated with crime are not necessarily bound by landscape (e.g., within the ring-road),
but they are usually diffuse and have different levels of intensity depending on the
individual. The researchers settled upon the metaphor of the spray can as an appropriate
tool to tag those areas in the neighborhood that individuals associated with high levels of
crime.
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Figure 19. Fear of Crime 2. In this Graphical User Interface (GUI), local users in the
City of Bradford, UK ―spray‖ a map to indicate areas where there is a ―fear of crime.‖
This input is translated into a series of ―density maps‖ that can be correlated with
particular neighborhoods and actual crimes.
South Africa: Post-Apartheid Land Reform
In their article, ―Community-integrated GIS for Land Reform in South Africa,‖
researchers David Weiner and Trevor Harris (2003) reported on their work with a rural
South African community to capture local knowledge of perceived landscape boundaries
in conventional GIS format. They examined the role that GIS plays in how people view,
exploit, and manage their physical resource base. The research included not only
Participatory GIS techniques but the implementation of a Community-integrated GIS in
South Africa. Weiner and Harris emphasize non-hegemonic ways of knowing and
provide conceptual and methodological guidance for integrating local community
knowledge with geo-spatial technologies. While their paper provides a useful roadmap to
others interested in applying PGIS techniques, they make the important point that
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impacting local policy was difficult to sustain in their experience because of personnel
changes and shifting national policies in post-apartheid South Africa (Weiner & Harris,
2003).
Chicago, Illinois: Neighborhood Planning and the Arts
In his study, ―GIS and the Artist: Shaping the Image of a Neighbourhood
Through Participatory Environmental Design,‖ Kheir Al-Kodmany (2002) used
geospatial technology to help empower an Hispanic neighborhood expressing desire for
new planning and design outcomes. Al Kodmany sees public participation as a key
component of environmental planning and design, yet he feels that planners and
designers are not equipped with effective tools and visualization techniques to generate
meaningful public input.
Al-Kodmany‘s paper explains how a Geographic Information System and an
artist played critical roles in a participatory planning process in Chicago‘s Pilsen
neighborhood. The GIS provided community leaders, planners, architects and designers
with an interactive visualization of the neighborhood context. It also provided examples
of design prototypes in relation to their geographic context. The artist, on the other hand,
translated neighborhood residents‘ ideas into quick sketches, merging their ideas and
thoughts into a shared neighborhood vision. Both of these elements—the GIS and the
artist—provided a means for residents to visualize past, present, and future neighborhood
conditions, enabling them to have a greater voice in the design of their neighborhood.
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The study reinforces the view that visualization is a key component in public
participation (King, 1998), and that effective visualization may be achieved through
combining traditional and computerized visualization tools (Al-Kodmany, 2002).
Public Participation GIS Support for Transportation Improvement
In his paper, Public Participation GIS Support For Transportation Improvement
Decision Making In The Age Of Instant Access, Timothy Nyerges (2005) develops
frameworks for enhancing access to and within public participation processes in public
meetings—morphing the traditional idea of public meetings with notions from virtual
meetings. Nyerges considers the notion of instant access to public meetings in relation to
access to the meeting as a whole and access to voice within a meeting using several
public participation frameworks. His team discusses the implications of that instant
access within the context of designing and developing Internet web portal technology to
support participation in transportation decision making. Although information
technology is not the only answer to enhancing public participation, nonetheless,
providing an Internet web portal technology that embraces principles of deliberative
democracy might be one way to foster meaningful participation in large groups as well
as to hold down the cost to all who wish to participate (Nyerges, 2005).
GIS and Spatial Knowledge Production for Neighborhood Revitalization
In their paper, ―Negotiating State Priorities and Neighborhood Visions,‖ Sarah
Elwood and Helga Leitner (2003) examine the role of geographic information systems
used by neighborhood organizations in their planning and revitalization efforts in US
inner cities. They argue that the use of GIS is related to marked changes in the roles and
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responsibilities of neighborhood organizations as part of a neoliberal policy agenda that
expects them to play an increasing role in neighborhood revitalization. Drawing upon
research about neighborhood organizations in Milwaukee, Minneapolis, and St. Paul, the
team shows how the spatial knowledge and revitalization strategies produced by these
organizations frequently reflect and reinforce those promoted by the state. At the same
time, they observed that some neighborhood organizations construct alternative
knowledge through their use of GIS and employ alternative visions of neighborhood
revitalization as they navigate the tensions between community visions and state
priorities (Elwood & Leitner, 2003).
Indigenous Issues: Engagement and Empowerment Track
First Nations in British Columbia and elsewhere in Canada have been using GIS
to manage land and resources and other traditional perspectives on place. Two First
Nations, the Squamish Nation and the Lil‘wat Nation, based north of Vancouver, have
utilized GIS for their tribal needs and applications. In the context of a conference
focusing on Native American traditions and GIS mapping, Chrystal Nahanee of the
Squamish Nation described the process of adopting GIS for their tribal needs including
projects to develop comprehensive parcel maps, emergency planning outputs, and
resource maps with up-to-date land cover data. Tracy Howlett of the Lil‘wat Nation
described participatory mapping exercises for developing traditional lands inventory and
parcel maps. Both speakers emphasized the importance of growing the technology from
within the tribes without external consultants. Howlett cited the importance of threedimensional maps for better understanding by community members of digital data.
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Eliana Macdonald described the Aboriginal Mapping Network (see
http://www.nativemaps.org/) that provides the means to network indigenous
communities that are professionally and geographically isolated. The site allows
participants to share best practices and is developing an interactive on-line GIS toolkit.
Hybrid Forms of GIS/PGIS
Though the history of GIS projects is still in process, with the development of
new user-friendly applications in PGIS, improvements in communications technology,
and the near-universal accessibility of the Internet (through public institutions if not at
home), it is now reasonable to assume that a significant population of users can
participate in studies seeking bottom-up data for GIS mapping projects. The pendulum
has not swung from one extreme to another, however.
In many recent mapping projects a hybrid approach has been used. Large scale
macro data is combined with fine-grain data derived from participatory processes. For
example, the Bureau of Land Management in Southwestern Colorado (Montrose Office)
is developing a social and economic component in their GIS mapping strategies ―to
better integrate social and economic concerns when evaluating the biophysical processes
on a landscape.‖ By soliciting input from citizens with experience of the region, the
BLM hopes to build a map that will provide a deeper understanding of how the general
public interacts with public lands. Data from this participatory GIS mapping project will
be integrated into a top-down model. In an email I received from the Bureau of Land
Management, Montrose, Colorado, Maggie McCaffey (personal communication, March
5, 2007), Montrose Interagency Fire Education Specialist, wrote the following: ―The data
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from this participatory GIS mapping project would be integrated into a more ‗top-down‘
mapping model (SIMPPLLE) developed by the U.S. Forest Service.‖
Another example of a hybrid GIS map that combines top-down and bottom-up
approaches is found in a 2005 study conducted by MIT. The authors, Richardson and
Heraldic (2006), used a multi-layered GIS mapping system to develop a twelve-part
conservation strategy for the ―lesser prairie-chicken.‖ In the course of their research they
discovered the need for three key principles:
1. First, the trustworthiness of the data (e.g., made up of layers of land
classifications, land ownership, grazing leases, and oil and gas development
information that the stakeholders believed to be true).
2. Second, the transparency of the system (the graphic images were easy to read, the
ways the data were combined and manipulated were understandable).
3. Third, the accessibility of the system (the participants could debate and adjust key
parameters including habitat quality boundaries and land classifications).
The authors discuss in particular the importance of including ―non-science
perspectives‖ and ―on-the-ground knowledge‖:
Early on, stakeholders expressed different perspectives about the causes of the
decline in the habitat and the species. These perspectives were particularly related
to the Prairie-chicken habitat characteristics, impacts from oil and gas
development, and the natural and human caused reasons for decline in good
habitat (e.g., drought vs. development and human encroachment). Some felt it
particularly important to incorporate ―on-the-ground‖ knowledge and cutting
edge research, while others felt strongly that decision-making should include only
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the best scientific information already published. It was challenging to include
non-science perspectives and to convince technical experts to value local
perceptions in the decision-making process. The participants all agreed that the
process should not rely on the generation of new scientific information already
published. In cases where participants questioned data or their use, the
negotiating process was sufficiently flexible to allow for joint fact-finding and the
verification on-the-ground effects of different conservations strategies. Further,
the system was designed to protect confidential information about bird nesting
and lek2 locations on private land (Richardson & Heraldic, 2005, pp. 22-26).
(Note: a lek is a gathering of males, of certain animal species, for the purposes of
competitive mating display. DLC).
As the recent literature suggests, a participatory GIS, with its mix of hard and
soft data, provides a richer portrait of place—one that not only provides an accurate
description of the physical location and its many features, but also offers evidence of
lived experience, creative interactions with the land, and public concern. This expanded
description of place comes as no surprise to those environmental writers, poets, visual
ethnographers and others who have always understood that it is the people who give
form and substance to the contours of a place. Taken collectively, these approaches help
to make manifest one‘s sense of place and provide a set of tools for helping to create,
describe, and maintain a sustainable culture.

Chapter 4
Methods
The current research offers a case study in the potential for Geographic
Information System (GIS) mapping strategies to serve as an integral part of visual, placebased research. Utilizing inductive participatory methods, the study provides for
subjective perceptions and qualitative understandings of individuals and communities
living in the San Miguel watershed.
This chapter focuses on the research methodology that I employed. The
discussion begins with a rationale for using a qualitative approach. This in turn is
followed by detailed discussions of the Participatory Action Research method, Grounded
Theory, and the paradigm of Participatory Design Research. A description of the
Research Sample—the site and study group utilized in the study—is followed by a
review of the Sampling Strategies used and how these helped to address the Research
Questions that drove the study. The contextual, perceptual, demographic, and theoretical
information that inform the research at each stage are provided. At the heart of the
chapter is an overview of the research design, including the list of steps followed to carry
out the research from data collection through analysis. I paid close attention to ethical
considerations and to the trustworthiness of the study—its credibility, dependability, and
transferability. I discuss the limitations of the study, including problems inherent in
qualitative research generally, as well as limitations that are specific to this particular
study. The research methodology employed was a mixed methods approach following
the principles of participatory action research (PAR) and grounded theory. The research
design was informed by the paradigm of participatory design research.
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Rationale for Using Qualitative Research Methods
According to William M. K. Trochim, a Professor in the Department of Policy
Analysis and Management at Cornell University, many qualitative researchers operate
under different epistemological assumptions from quantitative researchers. For instance,
many qualitative researchers believe that the best way to understand any phenomenon is
to view it in its context. They see all quantification as limited in nature, looking only at
one small portion of a reality that cannot be split or unitized without losing the
importance of the whole phenomenon (Trochim, 2006, n.p.).
In this study, I operated with the assumption that to understand a given
phenomenon I needed to become embedded in the community and environment of which
it is a part. As this is an action research study, the role of the investigator is, by
definition, a full participant in the process—not a neutral observer. In contrast to
quantitative approaches, it was crucial that I maintain flexibility in interacting with
(other) participants and remain sensitive to the overarching effects of the environmental
and social context.
This idea is reinforced by Eric Margolis in his essay "Video Ethnography"
(Margolis, 1994):
Social scientists can no longer maintain an attitude of ―ethical neutrality‖ or the
―disinterested observer.‖ Sartre (1960, p. 179) demonstrated: ―The foundation of
anthropology is man himself, not as the object of practical knowledge, but as a
practical organism producing knowledge as a moment of praxis.‖ The historical
process produces an understanding analogous to self-consciousness as a moment
of its development. History and social science cannot avoid being reflexive;
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because of this the human sciences should become cognizant of their role as a
historical actor and develop methods to reduce the distinction between the
investigator, and the human subject. Whether we admit it or not, our findings will
be subject to modification imposed by our ―subjects.‖ The constructions of the
film or video editor likewise take their place in history as one of several
competing explanations: a kind of self-consciousness which emerges from the
social process (n.p.).
Following Margolis‘s lead, I sought to identify with the experience of the
participants—not guarantee scientific validity, per se (which is hardly a neutral construct
in the social sciences). With the exception of the use of a traditional questionnaire, I
approached measurement with the idea that questions emerge and change as the project
becomes more familiar and new layers come into focus. Validation of this qualitative
study, in contrast to traditional quantitative studies, is rooted in credibility,
transferability, dependability, and confirmability (Erlandson et al., 2003; Guba &
Lincoln, 1982; Trochim, 2006).
The following table, developed by Guba and Lincoln (1982), compares the
criteria and assumptions used by quantitative and qualitative researchers.
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Table 1
Comparison of Quantitative and Qualitative Research Criteria
Traditional Criteria for Judging Quantitative Research Alternative Criteria for Judging Qualitative Research
internal validity

credibility

external validity

transferability

reliability

dependability

objectivity

confirmability

Clearly, when referencing the table above, there are different criteria for
evaluating the effectiveness of a qualitative research study versus a quantitative study.
Validity in a qualitative study is not rooted in a set of metrics but in its credibility and
transferability. The analogue to quantitative reliability (or replicability) in a qualitative
study is the ability to replicate study samples and context—not absolute replication of
experimental results. Objectivity, the hallmark of experimental science, is replaced by
confirmability—a less rigorous but no less persuasive concept that refers to the degree to
which the results can be confirmed or corroborated by others. Indeed, the basic
philosophical premise is different. Trochim (2006) writes:
Depending on their philosophical perspectives, some qualitative researchers
reject the framework of validity that is commonly accepted in more quantitative
research in the social sciences. They reject the basic realist assumption that there
is a reality external to our perception of it. Consequently, it doesn't make sense to
be concerned with the "truth" or "falsity" of an observation with respect to an

67
external reality (which is a primary concern of validity). These qualitative
researchers argue for different standards for judging the quality of research (n.p.).
Methodology: Participatory Action Research (PAR)
The primary research methodology employed in this study is Participatory Action
Research (PAR) or, as it is variously known, Participatory Research or Action Research.
PAR is a recognized form of experimental research that focuses on the effects of the
investigator's direct actions of practice within a community of active participants. The
goal is actually the improvement of the performance quality of the community or an area
of concern (Dick, 2002; Hult & Lennung, 1980; McNiff, 2002; Reason & Bradbury,
2001). Action research involves utilizing a systematic cyclical method of planning,
taking action, observing, evaluating (including self-evaluation), and critical reflection in
a series of generative research cycles (McNiff, 2002; O'Brien, 2001). The actions have a
set goal of addressing an identified problem in the workplace or community—for
example, reducing the illiteracy of students through use of new strategies (Quigley,
2000). Or, as in the case of the current study, identifying and raising awareness of hidden
or suppressed aspects of community knowledge about place. It is a collaborative method
to test new ideas and implement action for change. It involves direct participation in a
dynamic research process, while monitoring and evaluating the effects of the
investigator's actions with the express aim of improving practice (Checkland & Holwell,
1998; Dick, 2002; Hult & Lennung, 1980). At its core, action research is a way to
increase understanding of how change in one's actions or practices can mutually benefit a
community of practitioners (Carr & Kremmis 1986; Masters, 1995; McNiff, 2002;
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Reason & Bradburym, 2001;). Yolanda Wadsworth, a research professor at Southern
Cross University in Australia, offers the following definition of PAR:
Essentially, Participatory Action Research (PAR) is research that involves all
relevant parties in actively examining together current action (which they
experience as problematic) in order to change and improve it. They do this by
critically reflecting on the historical, political, cultural, economic, geographic and
other contexts which make sense of it. Participatory action research is not just
research which is hoped will be followed by action. It is action which is
researched, changed and re-researched, within the research process by
participants. Nor is it simply an exotic variant of consultation. Instead, it aims to
be active co-research, by and for those to be helped. Nor can it be used by one
group of people to get another group of people to do what is thought best for
them—whether that is to implement a central policy or an organizational or
service change. Instead it tries to be a genuinely democratic or non-coercive
process whereby those to be helped, determine the purposes and outcomes of
their own inquiry (Wadsworth, 1998, n.p.).
Research is designed to address specific issues identified by local people, and the
results are directly applied to the problems at hand.
Origins of PAR
PAR has many of its roots in social psychology. It builds on the action research
and group dynamics models developed by psychologist Kurt Lewin in the mid-1900s
(see Lewin, 1946). Lewin codified a set of research practices and gave them both a name
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and a goal (Andrews, 2003). In 1946, Lewin used the term in an article titled ―Action
Research and Minority Problems‖ that was also included in a posthumous 1948
collection of papers, Resolving Social Conflicts; Selected Papers on Group Dynamics. In
this paper, Lewin argued for a type of research leading to social action.
The research needed for social practice can best be characterized as research for
social management or social engineering. It is a type of action-research, a
comparative research on the conditions and effects of various forms of social
action, and research leading to social action. Research that produces nothing but
books will not suffice (Lewin, 1946, n.p.; Lewin, 1948, n.p.).
PAR proponents are deeply influenced by the critical pedagogy of Paulo Freire,
which emphasized participatory and inclusionary principles. Freire successfully put
theory into practice, underscoring the nature of participatory research by the use of the
word ―praxis‘ to convey the unification of theory and practice (Freire, 1970, 1994, 1998).
In the work of Freire, participation was an ethical construct that could be used to
empower those without a voice or the power to change prevailing hegemonies.
The silenced are not just incidental to the curiosity of the investigator but are the
masters of inquiry into the underlying causes of the events in their world. In this
context research becomes a means of moving them beyond silence into a quest to
proclaim the world (Freire, 1982, n.p.).
In Pedagogy of the Oppressed, published in 1970 and in translation in 1973,
Freire laid out a two-part educational process that relates to participatory action research
and is applicable to many situations: first, students would become aware of their
oppression (through critical consciousness or conscientization—from the Portuguese
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term conscientizacão) and then they would put theory into practice in transformative
action or practice (Andrews, 2003).
The acronym PAR (participatory action research) was adopted by the participants
of the 1st Action Research Symposium in 1977 in Cartagena. Orlando Fals Borda
described PAR as ―a process which combines scientific research and political action to
bring about a radical change in social and economic structures and foster people‘s power
for the benefit of those who have been exploited.‖ Its purpose is: ―to promote a coherent
network of significant changes through praxis and enlightenment at the grassroots level
so that the base group can wield power which belongs to them in the defense of their
class interests‖ (Fals Borda, 1988, n.p.).
Based on his research with peasant groups in rural Boyaca, Columbia and with
other underserved groups in Latin America, Fals Borda was able to effectively
incorporate a community action component into the research plans of many traditionally
trained investigators. It was not until then that communities started to fully appreciate the
benefits of this approach. Fals Borda, in a Plenary Address at the Southern Sociological
Society Meeting in Atlanta in 1995, offered the following guidelines for PAR
investigators:
 Do not monopolize your knowledge nor impose arrogantly your techniques, but
respect and combine your skills with the knowledge of the researched or
grassroots communities, taking them as full partners and co-investigators. That
is, fill in the distance between subject and object;
 Do not trust elitist versions of history and science which respond to dominant
interests, but be receptive to counter-narratives and try to recapture them;
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 Do not depend solely on your culture to interpret facts, but recover local
values, traits, beliefs, and arts for action by and with the research organizations;
and
 Do not impose your own ponderous scientific style for communicating results,
but diffuse and share what you have learned together with the people, in a
manner that is wholly understandable and even literary and pleasant, for science
should not be necessarily a mystery nor a monopoly of experts and intellectuals
(Fals-Borda, 1995, n.p.).
Another important contributor to the development of PAR is Swiss educational
theorist Heinz Moser. While building upon the work of Freire and Fals Borda, Moser put
into practice the three basic tenants of Jürgen Habermas‘s theory of knowledge: the
relation between theory and practice; the relation between subject and object; and the
criterion of emancipation (Morrow & Torres, 1995). Moser considered action research to
be a new paradigm for social science research (Moser, 1977).
Jurgen Habermas, a critical social theorist, presents a theoretical model for
understanding emancipatory action research (Habermas, 1972, cited in Grundy 1988).
Habermas presents a framework within which social critique may be developed: ―It is
through the development of critique that the mediation of theory and practice is possible.
The development of action-orientated critique has three phrases: theory, enlightenment
and action‖ (Grundy, 1988, n.p.).
Several attributes separate PAR from other types of research. Most important is
its focus on empowering people to conduct their own research (in short, turning
objectified people into subjects with their own agency, power, and desire). As any
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teacher knows, people learn best, and more willingly apply what they have learned,
when they do it themselves. PAR takes place in real-world situations, and aims to solve
real problems. The initiating investigator, unlike in other disciplines, makes no attempt to
remain objective, but openly acknowledges their bias to the other participants.
Less concrete but equally important is the deep-seated belief in the transformative
potential of participatory research. Participatory research—herein represented by
―participatory action research,‖ ―participatory design,‖ and ―participatory GIS‖—points
to an ethical vantage point that literally visualizes certain cultural blind-spots and
asymmetries of power and privilege. Participatory ethics—as espoused by Friere (1972)
and others—suggest a commitment to a set of ideals rather than a capitulation to
entrenched power, market forces, or historical inevitability. Participatory ethics builds
upon long-standing traditions of grassroots social movements, activism, critical race and
feminist theories, and the work of social justice advocates who strive to address unequal
relations of power, open up new spaces for decolonized knowledge production, and
challenge the dominant hegemonic paradigm (Cahill, Sultana, & Pain, 2007; see also
Kelley, 1998; Kretzmann & McKnight, 1996; Smith, 2007; Tuck & Fine, forthcoming).
The Action Research Process
Stephen Kemmis has developed a simple model of the cyclical nature of the
typical action research process (Figure 20). Each cycle has four steps: plan, act, observe,
reflect.
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Figure 20. Simple Action Research Model. Source: MacIsaac, 1998.
Gerald Susman (1983) gives a somewhat more elaborate model. He distinguishes
five phases to be conducted within each research cycle (Figure 21). Initially, a problem is
identified and data is collected for a more detailed diagnosis. This is followed by a
collection of several possible solutions, from which a single plan of action emerges and
is implemented. Data on the results of the intervention are collected and analyzed, and
the findings are interpreted with respect to the concrete success of the action to that
point. At this point, the problem is re-assessed and the process begins another cycle. This
process continues until the problem is resolved (O‘Brian, 2001).
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DIAGNOSING
Indentfying or
defining a problem

ACTION
PLANNING

SPECIFYING
LEARNING

Considering
alternative courses
of action

Indentifying general
findings

EVALUATING
Studying the
consequences of an
action

TAKING ACTION
Selecting a course
of action

Figure 21. Detailed Action Research Model: Adapted from Susman, 1983.
PAR and the Interactive Watershed Project
Participatory action research allows stakeholders to take active roles in the
investigation—roles that in other kinds of research may be reserved for academically
trained researchers (Andrews, 2003). Taken collectively, Heinz Moser‘s (1977) Praxis
der Aktionsforschung: Ein Arbeitsbuch and Sue Sohng‘s (1996) article, ―Participatory
Research and Community Organizing‖ along with the work of Friere, Fals Borda, and
others provide a model of how to proceed. In their work, an ―outsider‖ may enter a
community in order to begin the participatory action research project, but it is the
participants themselves who necessarily carry the research forward—ultimately
rendering the researcher emancipated and superfluous to the process (Moser, 1977). The
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process is not about a researcher investigating her own practices, but is rather a
dynamic circle of co-researchers, mostly non-academic, sharing a commitment to social
change in a particular situation. The circle is dynamic partly because members of the
project choose their own level of involvement. In this sort of participatory action
research, all participants are considered equal, whether they are formally trained
researchers or members of the community (Andrews, 2003). There is a collapse in the
usual distinction between subject (the researcher and her research) and the object (the
study participants). The subject/object of the work is generated and guided by the
participants, for the participants.
Ideally, the participants in the Interactive Watershed operate at the highest level
of emancipatory or critical action. This indeed places lofty expectations on the
participants—as well as the coherence of the group as a whole. The work so far is
uneven; the project has manifested more as an aggregate of individual responses than
collective action. This is partly the result of the investigator‘s physical distance from the
study site. Still, participants have offered alternatives to the prevailing conception of
place as defined by land speculators, developers, realtors, and their counter-parts on the
County Commission and the San Miguel County planning office. This is not to say that
there is an agenda beyond ―business as usual‖ in the region, but it is to suggest that the
project has begun to identify a culture of place in which, to quote Fals Borda, ―local
values, traits, beliefs, and arts for action by and with the research organizations‖ (Fals
Borda, 1995) are offered as rich alternatives to the patterns that dominate community
planning.
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Grounded Theory
Grounded theory is a method that has been used extensively across a variety of
social science disciplines. The hallmark of this approach is that theory must emerge from
the data—i.e., be grounded in the data. As the approach proceeds from the data, and not
from theory, it is an inductive rather than deductive method. Originally proposed by
Barney Glaser and Anselm Strauss in the 1960s it has been defined by two of its major
proponents (Strauss & Corbin, 1990): ―The grounded theory approach is a qualitative
research method that uses a systematic set of procedures to develop an inductively
derived grounded theory about a phenomenon‖ (p. 3). The intent is to develop an account
of a phenomenon that identifies the major constructs or categories in grounded theory
terms, their relationships, and the context and process, thus providing a theory of the
phenomenon that is much more than a descriptive account (Becker, 1993). In this study,
grounded theory, with its emphasis on constant comparative analysis and an inductive
approach, is seen as complementary to and a way to deepen the methodological approach
offered by Participatory Action Research. According to Goetz and LeCompte (1981) the
constant comparative method ―combines inductive category coding with a simultaneous
comparison of all social incidents observed‖ (p. 51). As social phenomena are recorded
and classified, they are also compared across categories. Thus, hypothesis generation
(relationship discovery) begins with the analysis of initial observations. This process
undergoes continuous refinement throughout the data collection and analysis process,
continuously feeding back into the process of category coding. ―As events are constantly
compared with previous events, new topological dimension, as well as new relationships,
may be discovered‖ (Goetz & LeCompte, 1981, p. 52).
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When using a grounded theory approach, data collection, analysis and theory
formulation are linked. Research questions are open and general rather than formed as
specific hypotheses, and the emergent theory should account for a phenomenon which is
relevant and problematic for those involved (Becker, 1993).
Data typically are coded at three levels. At the first level, the researcher examines
data line by line (open coding), and at the second level, the researcher compares and
contrasts the data to create categories or clusters (axial coding). At the third or final
level, the researcher moves from data analysis to concept and theory development
(selective coding). Theory emerges with data reduction (i.e., filtering information
relevant to the topic and discarding extraneous information) and selective sampling. Data
usually are collected until no further new information is found. This process is termed
saturation and signals the end of data collection (Byrne, 2001; Chamberlain, 1995). An
additional process, memoing, is a technique for recording the thoughts and ideas of the
researcher as they evolve throughout the study (Trochim, 2006).
Data collection is guided by theoretical sampling, or sampling on the basis of
theoretically relevant constructs. In the early stages of a project, open sampling of
persons, sites or documents, involving purposive, systematic or fortuitous procedures, is
used to discover and identify data which is relevant to the research question. In later
phases, relational or variational sampling is used, either purposive or systematic, to
locate data that confirms, elaborates, and validates relations between categories or limits
their applicability. The final phase of a project involves discriminate sampling (also
called theoretical sampling), with deliberate and directed selection of persons, sites, or
documents to confirm and verify the core category and the theory as a whole, as well as
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to saturate poorly developed categories. Two key procedures, asking questions and
making comparisons, are specifically detailed to inform and guide analysis and to aid
theorising. Other procedures, such as the use of diagrams, are also incorporated as
essential parts of the analysis, as are procedures for identifying and incorporating
interaction and process (Chamberlain, 1995).
Grounded theory has some distinguishing features designed to maintain the
"groundedness" of the approach. Data collection and analysis are deliberately fused, and
initial data analysis is used to shape continuing data collection. This is intended to
provide the researcher with opportunities for increasing the density and saturation of
recurring categories, as well as for following up unexpected findings. Interweaving data
collection and analysis in this way is intended to increase insights and clarify the
parameters of the emerging theory. The approach also argues for initial data collection
and preliminary analyses to take place in advance of consulting and incorporating prior
research literature. Bracketing or suspending prior theoretical conceptions and theories
from the literature is intended to ensure that the analysis is based in the data and that preexisting constructs do not shape the analysis and subsequent theory formation. If existing
theoretical constructs are utilized, they must be justified in the data. Reading and
integrating literature is delayed, not omitted, and is regarded as forming an important
part of theory development (Chamberlain, 1995).
Grounded theory is a rigorous method providing detailed and systematic
procedures for data collection, analysis and theorizing; but it is also concerned with the
quality of emergent theory. Strauss and Corbin (1990) provide four central criteria for a
good grounded theory: it should fit the phenomenon; it should provide understanding,
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and be comprehensible to both the persons studied and others involved in the area; it
should provide generality; and it should provide control, in the sense of stating the
conditions under which the theory applies and providing a basis for action in the area
(Chamberlain, 1995).
Research Design and Participatory Design Research
Site and Study Group
The San Miguel River Basin (also ―the watershed‖) is a bioregion that extends
from the headwaters of the San Miguel River in southwestern Colorado to its confluence
with the Dolores River some 75 miles west. The study group is made up of 20
individuals who were initially invited to participate by the investigator because of their
common interest in cultural and watershed issues in the San Miguel River Basin of
southwestern Colorado.
Participatory Design Research
For the Interactive Watershed project, the research design was guided by the
paradigm of participatory design research—an approach evolving directly from the PAR
model (see discussion titled ―Methodology: Participatory Action Research‖ above).
The participatory design approach was developed in the Scandinavian countries
in the 1970s and 1980s by researchers such as Pelle Ehn and Morten Kyng. They
employed elements of participatory action research (PAR) and a radical commitment to
empowering workers and fostering democracy in the workplace. Ehn‘s and Kyng‘s
explicitly political orientation led them to form partnerships with labor unions that would
allow the workers themselves to determine the shape and scope of new technologies
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introduced into the workplace (see Ehn & Kyng, 1987; Zuboff, 1988). Since workers
did not know how to design computer technologies themselves, they were put into the
position of accepting new disempowering technologies or simply rejecting them. Ehn,
Kyng, and others set out to develop a third way—an approach that provided a set of
―language games‖ and other tools (Ehn & Kyng, 1991) permitting software developers
and workers to collaboratively develop and refine new technologies—thus allowing
workers to retain control over their work (Spinuzzi, 2005).
Participatory Design in the San Miguel River Watershed
A similar if less politically dramatic opportunity afforded Ehn and Kyng exists
within the San Miguel River watershed—a region that bridges three counties in
Southwest Colorado. While public input is routinely solicited for most planning
processes, the problem is the lack of scope of the discussion. It seldom acknowledges the
cultural dimension—that is, those artifacts, personal expressions, historic and current
events that give character and meaning to place. Culture is seen as on the periphery,
separate, or altogether irrelevant to the conversation that drives typical day-to-day
planning—e.g., zoning, infrastructure, environmental impact, and budgetary concerns.
From a practical standpoint, this is completely understandable. But when the fabric of a
place is essentially defined by its many subtle forms of cultural expression, any approach
that does not account for the presence and importance of cultural expression is, in a
word, incomplete.
My dissertation research tries to find a way to integrate the typical day-to-day
planning needs of the region with the desire for a broader conversation about the culture
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of place. The strategy has been one of utilizing the very instruments that reside at the
core of the planning process—County GIS maps—to map the culture of place. Once
County Commissioner approvals have been secured (my presentation to the
Commissioners is scheduled for May 27, 2009), the online GIS hosted by the San Miguel
County planning department will serve as a publically accessible portal and objective
inventory documenting the culture of place. The creative capacity and cultural history of
the region will be represented by a new cultural layer that will reside side by side with
the more pragmatic layers currently maintained by the GIS office in the county planning
office (see Appendix B). There is an assumption on my part that the priorities of the
planning process are driven largely by the instruments and protocols of the official
mapping documents residing in the county planning office and in the county courthouse.
One of the myriad challenges in moving this project forward has been to build
bridges between the individual participant‘s chosen form of creative expression and the
intimidating technical protocols involved in GIS mapping. As participant observer my
roles have included, variously, that of sounding board, collaborator, and translator. Not
unlike the ―language games‖ developed by Ehn and Kyng with groups of Scandinavian
workers, it was seen early on that user-friendly protocols would have to be developed to
ensure participation and follow-through.
Where Ehn‘s theoretical work emphasized the negotiation of ―language games‖
in the course of bringing diverse perspectives together in a participatory design process
(Ehn, 1988; for applications of this theory, see Ehn & Kyng, 1991; Ehn & Sjögren, 1986,
1991), the current study uses the shared protocols of the internet based Wiki and website
and standard hypertext markup language as the repository and language for the cultural
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artifacts and personal projects behind the mapping efforts. In this view, part of the
undertaking of a heterogeneous group is to understand how their work fits into a larger
whole. The work of heterogeneous groups is, at least tacitly, the ―mutual validation of
diverse perspectives‖ advocated by many researchers (Bødker et al., 1987; Muller,
2007).
An excellent recent example of participatory design is Wikipedia. End-users
(putative, potential, or future) are invited to cooperate with researchers and developers
during an innovation process. In the creation of a page in Wikipedia, users participate in
several stages of an innovation process: they participate during the initial exploration and
problem definition both to help define the problem and to focus ideas for solution, and
during development, they help evaluate proposed solutions. Users are given the
necessary tools to make their own entries. Wikipedia's underlying wiki software is based
on user-centered design: while users are allowed to propose changes or have input on the
design, a smaller and more specialized group decide about features and system design
(Participatory Design, 2005).
While the participants in the current project have not be able to directly input
their cultural artifacts into the County‘s GIS, they have generated meaningful and
expressive forms using digital media that I subsequently translated into the necessary
protocols for the development of a shared cultural layer on the GIS. In future iterations
of the Interactive Watershed, it will be possible for an individual to upload their data
automatically with a user-friendly API (application programming interface). This in turn
would be vetted by myself and representatives of San Miguel County.

Chapter 5
Data Collection and Findings
Capturing Cultural Data for the San Miguel County GIS
Participants were asked to develop an original creative project that explored a
creative, expressive, and/or personal perspective on life in the San Miguel River
watershed. This participatory design component of the study provided a first-person point
of view of life in the watershed. There were no rules regarding the structure or media
employed for this project; however, projects needed to be able to be represented in some
way on the Interactive Watershed website.
The path from initial presentation by the investigator to concrete contribution by
the participant on the web-based GIS took several steps. Study participants were asked to
complete a questionnaire regarding their background, comfort with computer-based
applications, and views on regional watershed issues and the environment (see Appendix
C). They also participated in a face-to-face interview with me in which I utilized a
standard list of questions and local maps. These interviews were conducted under a
variety of circumstances. Whenever possible, they were videotaped; in other cases, an
audio recorder was used. In still others, written notes taken during the course of the
interview were the only documentation employed.
Research participants were asked to focus upon their daily experiences in the
Watershed and consider a range of possible ways to construct a creative response for the
Interactive Watershed project. Through a process of sharing maps, photographs, and
personal experiences, participants began to develop ideas about possible subject matter
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and creative approaches. This in turn provided the basis for a brainstorming exercise in
which different media or topics were discussed.
In many cases, a key task for me was to assist the participant in eliciting
conscious memories of place. Once a memory or set of associations was made explicit, a
variety of self-documentation exercises were applied—such as generating lists of key
words or descriptive phrases, creating diaries, making a scrapbook, map, diagram, or
recording personal stories.
One particularly productive elicitation strategy employed various maps of the
area; participants were asked to trace with their finger a pathway or place on a regional
map that represented a favorite hike or destination. Both physical and online maps were
especially helpful in targeting the site or sites to be used in their projects. For example, a
favorite destination or hike could be located on the map. I would then encourage the
participant to consider what was special about that place. While not universally applied,
some participants found that the creation of collages, bubble diagrams, or ―mental maps‖
of the processes or features of place were helpful as intermediate steps between conscious
identification of place and the development of a specific creative project that reflected
that place.
After locating the participant‘s chosen area within the Watershed and providing a
few intermediary tools, they were prepared to create solutions that communicated their
subjective experience of place. Far from echoing my own biases, participants chose
multiple and sometimes unexpected pathways. One woman proposed a series of
watercolor paintings of various put-in-points along the San Miguel River that were
reflective of her many rafting experiences. Pen and ink served another artist for her Tree
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Portraits—a series of highly representational hand-drawn studies of ancient trees in the
Watershed. Two participants focused on their ongoing work as poets, but gave special
attention to the specifics of place expressed in their work. Still others chose photography
to document place. In a number of cases, there was a juxtaposition made between
historical and contemporary photos.
As long-term residents of the area, a number of participants had preconceived
notions of what they wanted to express. One woman began reflecting on the possibility of
visualizing the geomorphology of the region, but then shifted gears and settled upon a
topic nearer to her heart—the sacred ground of the Ute Indians that inhabited the Valley
Floor just west of Telluride. In another case, one of the participants, a novelist, had used
the Telluride region as the setting for her fictional narratives dealing with relationships
and general life experiences. Instead of generating new work, it was agreed that her
stories already provided a compelling perspective on place.
In addition to their individual projects, the participants collaborated on the
creation of an interactive watershed website. I helped develop a web-based method for
capturing subjective responses to specific sites in the watershed. For instance, a fifth
grade teacher conducted a summer camp for kids at a site known as the Norwood Bridge
on the San Miguel River. She documented children‘s responses to the river both
qualitatively (e.g., drawings, poetry, etc.) and quantitatively (measurements of water
velocity, temperature, etc.) using digital photography and video. I then worked with her
in formatting and uploading the documentation of her summer camp experience to her
own personal watershed website.
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One of the serendipitous outcomes was the emergence of common themes among
several of the participant websites. A few examples: the high altitude gardening guide
created by a local landscape architect shares a common interest in indigenous flora with
the Bridal Veil Falls living classroom; the venerable trees documented by the former
county assessor resonates nicely with the tree portraits created by a local landscape
painter; and the downtown history tour of the Town of Telluride finds further relevant
detail in the maps and discussion of the early Galloping Goose rail service. These
common themes became part of the basis for the coding of the documents overall (refer
to ―Analyzing the Findings‖ section below).
Part way through the data collection phase of the project, I introduced an
additional internet-based instrument in the form of a ―wiki.‖ A wiki is essentially a coauthored website that allows for the members of a given community to determine the
look, feel, and content of a website that represents a set of common concerns. In the case
of the Interactive Watershed wiki, all the relevant documents associated with the study
were uploaded to the site. This obviated the need for sending separate attachments for
each of the several documents that were required for participation (e.g., cover letter,
questionnaire, IRB approvals). All members could upload their own data, add to the
discussion, and download documents. If enlisted to help with management of the site,
participants could edit existing content on the wiki.
The approved time frame for the study extended from June 15, 2006 through
December 31, 2008. Nevertheless, given the open-ended nature of the web-based and
GIS mapping components, some participants continued to refine their creative responses
and online documentation well into 2009.
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While different individuals dedicated varying amounts of time on the project, a
minimum of at least 12 hours was spent by each participant on study related activities. A
fair estimate of hours per participant includes the following:


Completion of online survey questionnaire (30 minutes)



Initial face to face interview (1–2 hours)



Contribution to Wiki and development of watershed website (6 hours)



Follow-up interview (1–2 hours)



Group meetings involving all participants (pre- and post-; 3–4 hours)

All work was conducted either online or within the San Miguel River watershed. (See
Appendix C for the approved Institutional Review Board consent-risk form that outlines
the expectations and risks associated with the study.)
At the conclusion of the study, one-on-one post-interviews with the investigator
using the website itself and other support materials as elicitation tools were conducted.
Participants were asked to attend a follow-up community meeting involving all of the
participants and other interested stakeholders during the early summer of 2009. Using the
documentation of the issues and themes gathered during the preliminary phases of the
project, a final focus group discussion identified key ideas emerging from the study. Final
recommendations of the group were video-recorded and included an action list of
recommendations for further work in the area of watershed education and conservation.
The results of these activities are ideas from the imagination and aspirations of the
participants themselves. Their chosen projects are not burdened by competitive,
technical, artistic, or time constraints. By identifying the key features of their experiences
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of place, and the method by which they could communicate these places via expressive
means, a foundation for applying the processes of participatory design was established.
My role as participant observer was, finally, to create opportunities for participants to
make an emotional connection to place that was clear, actionable, and inspirational to
others in the community (a sampler of participant projects appear in Appendix E. The full
website can be accessed at http://vizproto.prism.asu.edu/watershed). While these
opportunities are ―discovered‖ during the actual research process, the resulting data,
information, and artifacts were thoroughly and rigorously analyzed to find patterns and
themes (Gage & Kalari, 2002).
Analyzing the Findings
As discussed in chapter 4, a grounded theory approach, with its iterative process
of coding and analysis, was used in this study. The qualitative data included all responses
to the open-ended survey questions, all of the interview comments, and the texts and
images submitted by participants as part of the project wiki and website. The data from
each individual was labeled for cross-referencing before creating categories to avoid
duplication of individual perspectives in the data analysis. The corpus of data was read
repeatedly until tentative categories emerged to describe the issues reflected in the data.
Through an inductive process, the categories were revised and a final coding of the data
was completed. All data within each category was then studied to determine the strength
of the sentiments reflected. When useful, direct quotes were included to better describe
the outcomes. In addition, results were reviewed to identify whether developments in the
design and structure of the case produced anticipated outcomes.
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Deviating somewhat from standard methods of data collection and coding, the
participant websites co-created by the artists and myself were in themselves distilled
representations of their creative work. Participant bios, project pages, geographic
location, and links were all used in developing a set of codes that would adequately
represent the project as a whole.
Explorations of Computer-based QDA Techniques
I did in fact explore utilizing computer-based Qualitative Data Analysis (QDA)
software to code my documents. My investigations included sample sessions using nVivo,
HyperReference, and Atlas.ti. In the end, the time and expense required to harness these
powerful applications did not seem worth the investment. However, with respect to ―geocoding‖ in particular, the most recent version of Atlas.ti (version 6, released February 28,
2009) presents some compelling options for projects utilizing native GoogleEarth
mapping products. The interface presented to the user provides a convenient wrapper of
coding options surrounding a functional GoogleEarth map (not simply a .jpg image of a
map). When a site is highlighted on the map, a user not only enters in codes and memos
as usual, but also geo-coordinates (latitude and longitude) are recorded directly into the
object title (Figure 22).
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Figure 22. Using Atlas.ti (version 6) to ―geo-code‖ and record memos on Duncan
Mackenzie‘s Interactive Sundial project. Note seamless integration of fully functional
GoogleEarth map within Qualitative Data Analysis (QDA) interface.
My final step was to use ArcGIS software to develop a geo-referenced database of users‘
projects. As the database associated with the GIS version of the map evolved, types and
sub-types were identified for more targeted searches. The native row-and-column
organization of GIS ArtCatalog (dBASE) was used instead of the branching categories
typically found in Social Science coding processes (e.g., categories, types, classes, etc.).
While all project types in my Interactive Watershed GIS are cultural, I established a
schema in which further detail is captured using the attributes of ―SUB_TYPE,‖
―SUB_TYPE2,‖ etc.—the column headers commonly used in ArcCatalog. For example, a
work of fiction is listed first as ―CULTURAL‖ (TYPE), second as a work of

91
―LITERATURE‖ (SUBTYPE), and third as ―FICTION‖ (SUB_TYPE2). In order to
achieve a seamless integration with San Miguel County‘s GIS, I mimicked the
organizational structure of their database (Figure 23). I added the additional columns for
cultural subtypes and URLs (internet addresses) associated with each cultural site.

Figure 23. Detail of GIS database developed by the author for the new cultural layer of
the San Miguel County GIS.
The goal of generating a cultural knowledge base was well served by this process.
Moving from raw documents to participant-described projects featured on the web (a
distillation process of its own), through coded types, and directly into the ArcGIS
database was efficient and made sense with respect to the development of the final GIS
product.
As indicated in chapter 4, a meeting with the San Miguel County commissioners
has been scheduled for May 27, 2009 in Norwood, Colorado to introduce the idea of a
cultural layer being included in the official county GIS (see Figure 24 for ―ghost‖ version
of San Miguel County GIS showing cultural layer). If approved, a foundation will have
been established that places cultural practices on par with all of the other regional
features deemed worthy of mapping. With this beginning, I envision populating the
cultural layer with many more entries. Ideally, this process will be able to be automated
using an application programming interface (API) developed in collaboration with ASU‘s
Geographic Information System unit in the Institute for Social Science Research. To
realize the goal of allowing users to upload their own data to a true ―participatory GIS‖ is
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now completely feasible technically—but it is a transition projected to cost between
$4000-$5000 to implement. Nevertheless, with the working prototype already embedded
in the official GIS, I see raising these funds from across the greater Telluride area an
achievable goal.
It is important to consider that there may be more cost-effective solutions on the
immediate horizon for this process. The practice of geo-coding images (in particular) and
uploading them to websites has exploded in the past two years. While photo archiving
sites such as Flickr, Picasa, and Photobucket are well known, we are seeing increasing
numbers of API driven sites that enable other features such as image processing,
extensive annotation, and geocoding. Panoramio, an image archiving site, has a very
clever interface for geolocating images. Since the company was acquired by Google in
2007, there is seamless process that takes a user from the uploading of photos to a tagged
photo archive (Figure 24) to their linkage and display on GoogleEarth (see Figure 25).
GoogleEarth also recently announced the capability of uploading GIS data in the
form of GIS .shp (shape) files. It is now possible to upload vector-based polygonal,
polyline, and point files describing geographic and built features such as roads and
streams directly into GoogleEarth (see Figure 26). This could prove to be a huge
challenge to the industry leader, Environmental Systems Research Institute (ESRI),
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Figure 24. Screenshot showing the relationship of an archived photo to GoogleEarth. The
figures shows the old Collins barn (upper left) to its location on satellite map from
GoogleEarth (upper right), a contextual view of the world (below satellite photo), and
commentary (lower left). Details about photograph, including camera used, date of
picture, size, exposure, etc. are also included (lower right).
which has developed geographic mapping software such as ArcGIS and the related suite
of products. Not to be outdone, however, ESRI announced a partnership on March 26,
2009 with Microsoft‘s mapping product, Virtual Earth, which promises similar
capability.
Our agreement with Microsoft defines a pattern of sharing geospatial data on the
Web that promises to grow the GIS community," says ESRI President Jack
Dangermond. By bringing Virtual Earth into their GIS projects, people will have
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a greater opportunity to perform spatial analysis based on dynamic data (ESRI,
2009).

Figure 25. Panoramio image displayed directly in GoogleEarth.

95

Figure 26. The blue area is a GIS ―shape file‖ (.shp) accurately describing Trout Lake.
The blue area is the perimeter of Trout Lake, a high mountain lake above Telluride,
Colorado. Google recently enabled the capability of uploading vector-based GIS poly
files directly into their web-based mapping application, GoogleEarth. (Note also change
in resolution of satellite map provided by Google. Vertical band on right shows
substantially better resolution than area on the left surrounding the lake. While
GoogleEarth has effectively covered the globe with satellite and map images, the areas
outside of densely populated and urban areas are generally fairly low in resolution).
Discussion of Themes and Aspirational Goals
The themes suggested by the coding of the data evolved over the course of the
study. Initially, the themes reflected more academic considerations—shared content (e.g.,
historical references), shared topics (e.g., high altitude flora and fauna), shared goals
(e.g., watershed education). The original themes continue to be useful touchstones for
understanding participant contributions. The themes of ―ecology‖ or ―history,‖ for
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example, are helpful in showing connections across the set of local facts and practices:
the theme of history links well known historical sites, oral histories, and historical reenactments of local lore; the theme of ecology frames those activities that share a
common interest in indigenous flora, high altitude gardening and farming, and relative
health of habitat.
However, when I worked at a more granular level of coding, the aspirational goals
of the participants began to be revealed, which led in turn to a modification of the
constructs behind the data. Here practical considerations with respect to topic, format,
and ostensible intent gave way to a much deeper level of motivational factors.
The emergent character of the study is demonstrated by the modification of the
themes over time. The original themes were ultimately modified to more adequately
reflect the personal content revealed by the data. To help illustrate this process, I have
used the original themes to organize a discussion of the participants‘ contributions below.
Within these themes, the various cultural practices employed by participant exemplars
along with their own aspirational goals are described. This section is immediately
followed by an alternative set of themes—modified thematic categories that focus on the
aspirational goals to emerge from the process.
Themes
Six themes were distilled from the original coding process: history, ecology,
place-based art, technology, education, mythology, and contemporary folklore. While
there is overlap between themes, and many participant projects invoke multiple themes
and subthemes, the primary thrust of each theme is supported by a discussion of work and
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the individuals who produced it. Analysis of participant materials yields insights
concerning individual process as well as the reception of the artwork or project in the
larger community. Following the articulation of each theme is a description and analysis
of a sample Interactive Watershed project that exemplifies that theme.
History. Several of the projects on the Interactive Watershed website reflect the
rich history of the region including Marie Templeton‘s historic photos of the Colorado
Cooperative Company (CCC) Ditch, the many sites of interest on Ashley Boling‘s
Historic Walking Tour of Telluride, and Chris Hazen‘s Ghosts of the Goose. The current
discussion focuses on Marie Templeton‘s project.
Marie Templeton‘s collection of historic photos, texts, and poetry details the
building of the Colorado Cooperative Company (CCC) Ditch, a 13- mile irrigation
aquaduct bringing water from the San Miguel River to the town of Nucla, Colorado. The
CCC Ditch is one of the last vestiges of an experiment in socialism that thrived from
1890–1930 (Collins, 2009).
Marie Van Arsdale Templeton was born in Mancos, Colorado on September 22,
1929 and has been a Nucla resident since 1940. Growing up in the Depression, she
projects a no-nonsense but good natured persona and emphasizes practical solutions to
tangible problems—like how best to utilize her share of the water from the CCC ditch.
She has ―one-quarter of one share‖ of the water and a ―one and a half inch‖ pipe that
extends from the ditch directly into her garden. This water, the inherited legacy of the
early pioneers of Nucla, represents some of the most senior water rights in the State of
Colorado.
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Marie provided historical accounts and photographs (Figure 27) of the process of
building the ditch as well as a number of poems encouraging continued efforts and
celebrating the work of the Ditch.

Figure 27. Overview of the Headgate Camp. This overview is of the CCC ditch project
showing the relationship of the ditch to the San Miguel River (c. 1900). Ditch is on the
left. Source: http://vizproto.prism.asu.edu/watershed/templeton_m/. Photographer
unknown.
Marie is neither a practicing ―socialist‖ nor a regular at church. She ―puts her
faith‖ in hard work. Her arrival in Nucla post-dated the heyday of the socialist
experiment by more than ten years. She suggested that the mono-culture and economic
dependence on the uranium industry spelled the beginning of the end for the irrigated
―Tabeguache Park‖ of Nucla—an agricultural paradise if ever there was one. The
Uranium booms of the 50s and 70s, while very profitable for a few people for a short
period of time, were not necessarily good for sustaining a sense of community. She
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thought the cooperative social experiment of Nucla‘s pioneers was practical—particularly
with respect to sharing the work load of major projects like the timber mill and ditch
building efforts. She also related with interest that goods and services available through
the original Nucla Coop were paid in ―water chits‖—fractions of the water shares each
property owner held in trust. ―The chits were as good or better than money.‖
Marie‘s values are hard work, honesty, self-discipline, and a commitment to her
community—all tempered by the knowledge of how to have a good time. She has fond
memories of dances at the old Nucla Coop and spent many a long summer afternoon
exploring the ditches and canals of the CCC ditch. Her work raising a family, as a
librarian for three schools in the district, and as an ―historian‖ for the Rimrocker
Historical Society in her retirement has provided a rich platform to assess the changes in
the local landscape. Marie‘s cultural practice has been her tireless cataloguing of the
texts, images, and poetry surrounding the building of the CCC Ditch. Her aspirational
goals are echoed by the poems she shared. The first stanza of the poem, ―The Ditch Will
Soon Be Done‖ (Collins, 2009), celebrates the rewards born of hard work, deferred
gratification, and community spirit—and the fertile soil and the bounty it will provide (to
be sung to the tune of Glory, Glory Hallelujah).
O, long have we been toiling on the ditch and at the mill,
We are working now in earnest, we are working with a will,
We are working now united, and the soil we soon will till.
The ditch will soon be done!
Marie‘s Interactive Watershed site can be found at: http://vizproto.prism.asu.edu/
watershed/ templeton_m/.
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Ecology. Practical advice, experimental studies, and tried and true best practices
are linked by this theme. The projects by this group are pragmatic in nature, provide ―the
facts,‖ and are grounded by insider knowledge born of many years experience of
changing seasons and shifting conditions. This is a broad category encompassing a
longitudinal study of plants above tree line (Bridal Veil Living Classroom), a high
altitude gardening primer (Gardening and Landscaping at High Altitude), an illustrated
guide to the area organized by seasons (The Telluride Mountain Almanac), and a
sustainable organic farm on the mesa above Sawpit (Tomten Farms). Indeed, most of the
projects in the Interactive Watershed possess an ―ecological‖ component, but these
projects have as their primary goal the understanding and sustainability of ecologically
sound practices. I have chosen to focus on Elisabeth Gick and her many contributions to
the project including her document, Gardening and Landscaping at High Altitude.
Elisabeth came from Munich to the U.S. in the late 60s to study English literature
at U.C. Berkeley. After college, she migrated with her husband to the mountains of
Colorado, ultimately settling in the Telluride area. When I first met her in the late 70s,
she was a single mom living in a teepee with two kids under 5 years of age. Ultimately,
she went back to school and earned a Master‘s degree in Landscape Architecture and
started a now thriving business called Outer Spaces. She is a born writer and linguist, an
activist by temperament, and is deeply invested in the ecology movement and ―green‖
practices. She has also served as the director of the Telluride Mountain Film Festival and
in administration at the local non-profit art center, The Ah Haa School for the Arts. Her
most recent project is creating a support net for an all-girl‘s orphanage on the steppes of
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Tibet, an expression of both her sense of responsibility to the ―global village‖ and her
interest in Buddhist practices.
Several years ago, Elisabeth received a number of small grants from the Colorado
Water Conservation Board and local agencies to write a guide for high altitude gardening.
In 2006, a revised version of the document was funded by the Town of Telluride Public
Works Department, but the project was never properly publicized or distributed. It died
on a shelf. Our thought was to resurrect the document and publish it on the Internet with
updated information and links to external sources (see Collins, 2009). The guide—a
unique form of ―cultural practice‖—offers the user a complete primer on best practices
for high altitude gardening including the life zones and ecosystems of the Telluride
region (see http://vizproto.prism.asu.edu/watershed/gick_e/project.html). The reader will
find notes on climate and soil; planting tips; discussion of native, exotic, and invasive
plants; and a comprehensive hyperlinked guide to native species that have proven their
mettle at 9,000 feet and above (Figure 28).
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Figure 28. Cover image to Elisabeth Gick‘s guide to Gardening and Landscaping at
High Altitude. Source: http://vizproto.prism.asu.edu/watershed/gick_e/project.html
Coding the notes from our interview, bio statement, links page, and her gardening
guide proved fruitful. Words and motifs such as recycling, sustainable practices, and
Earth911 quickly suggested the theme of ecology—but then these are precisely the words
one would expect from an eco-activist. More surprising was Elisabeth‘s deep sense of
personal responsibility, her feelings of complicity, and the contradictions inherent in her
chosen lifestyle with respect to the ailing earth. She writes:
I try to live gently on the earth; it is not easy or without hypocrisy. On the one
hand, I hang out my laundry, grow some vegetables, eat a vegetarian diet, put the
scraps and leftovers on my compost heap, recycle meticulously—even if I have to
take loads of stuff to Montrose. Some people are surprised to find out that I own a
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car, because I walk or bicycle when and wherever possible. On the other hand, I
fly across the ocean at least once a year to see my family in the Old World. I live
in a house that—although it seems modest around here—is very spacious and
luxurious by the standards of 95% of the world population. I create a mound of
external waste, despite my best efforts. In short, I am full of contradictions and
feeble attempts. But I have children and I want them to be happy. I want them to
experience the earth as beautiful, bountiful, comforting, and wondrous as it has
been to me. So, I'll keep trying (Collins, 2009).
It is rare indeed that one finds someone who has taken the high ground so ready to
―own up‖ to their shortcomings—shortcomings that indeed we all share. This essential
honesty is something that our mutual friends in the region and I deeply respect. Gathering
Elisabeth‘s many qualities in a list of aspirational goals yields the following: integrity,
honesty, self-awareness, responsibility, self-sufficiency, sharing, community-minded,
spiritual.
Place-based art. Probably closest to my preconceived notions, this category
included artworks that were either inspired by or physically located in a particular
geographic location. Chris Jarus‘s Tree Portraits (Figure 29), Duncan Mackenzie‘s
Interactive Sundial, and the poetry of Art Goodtimes and Rosemerry Wahtola Trommer
are cultural practices that speak to the deep sense of place and site specific artistic
responses that go to the heart of the project. These projects are classically creative
artworks that address the specifics of place.
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Figure 29. ―Tree Portrait‖ by Christine Jarus. Watercolor and ink on paper.
Source: http://vizproto.prism.asu.edu/watershed/jarus_c/project.html
Art Goodtimes, my exemplar for place-based art, is an eco-activist, author, father,
and local politician. By his own description, he is a bioregionalist and student of Dolores
La Chapelle, the eco-activist and author. Art writes poetry and grows organic potatoes
from Cloud Acre on Wright‘s Mesa (Figure 30), a small plot of land just east of Norwood
―in the San Miguel Watershed cusp between the Colorado Plateau and the San Juan
Mountains‖ (Collins, 2009).
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Figure 30. View of the ―Lone Cone‖ near Art Goodtime‘s property on Wright‘s Mesa
near Norwood, Colorado (2006). Source: http://vizproto.prism.asu.edu/watershed/
goodtimes_a/wright_stuff.html. Photo by Christine A.B. Odle.
What better place to call
home
than this high desert cloud mesa
high five rippling of the continental
plates before they slap down
fanning towards the coast?
Though raised in the San Francisco bay area, he found Telluride on a whim some
30 years ago ―when hitchhiking with a group of Ute kids and looking for a place to live.‖
Hardly a recluse, he hosts performance poetry events, takes his family on vacation to the
annual Rainbow Gathering, and runs the Telluride Mushroom Festival as poet-inresidence, as he has for the past 25 years. He does venture forth and spread his special
magic, but he remains deeply suspicious of cities and industrial landscapes.
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Let others take the plains
The Great Basin.
The indolent urban grids
where most our specie
thrives.
Art‘s poetry provided a wealth of material for the qualitative data analysis
process. His site-specific poetry not only encapsulates and expresses the qualities of
particular places, but is a touchstone for the larger world. His work posits a true world
view (a Weltanschauung) that is both aesthetically tuned and ethically robust (in this he
echoes Aldo Leopold) and gives space to even the humblest of weeds, viz., ―willow buds
thick in the highway barrow ditch‖ (Collins, 2009).
Behind the long hair, beard, and hippy fungophile demeanor works the mind of an
astute politician who does his homework. As Colorado's only Green County
commissioner, Art is on the far left of the political spectrum, but he always sees both
sides of an argument. As a result he has won the full spectrum of support from San
Miguel county residents—from hard-rock miners to well-heeled tree-huggers, from westend cattlemen, to Telluride trust-funders.
When I got elected, a lot of people really felt like I wasn't going to represent this
part of the county, he says. They really were worried. But I've gone out of my
way to back the issues here. That made all the difference. That was like, ―OK, this
guy's weird, he looks funny . . . but he's a nice enough guy, he's not mean, and he
actually represents us. We may not like him, but at least we're not mad at him‖
(Collins, 2009).
Art‘s aspirational goals are not hard to put into words. He has done this for us.
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Give me raw Rock.
Mountains. Impossible cliffs.
Cedar. Piñon. Sage
& the silvery blue Juniper.
Give me vistas
free of rooflines.
Whole counties
without stoplights.
Give me Sun
in the window.
Water in the pond.
What works for the Wolf
works for me.
Food in the winter.
Range to roam in
& miles & miles of
the more-than-human
always wild.
Pressed to put this into codes and memos, the one word that comes to mind most
forcefully is freedom. Art‘s aspirational goals could be stated thusly: Freedom from
constraints. Freedom to speak one‘s mind. Freedom to enjoy unencumbered vistas of the
natural world. Freedom to declare the right of others to be free. All of the poetry excerpts
above are from Art‘s poem, The Wright Stuff (see
http://vizproto.prism.asu.edu/watershed/goodtimes_a/wright_stuff.html).
Technology. Technology connects many cultural sites across the watershed—
some by dint of their historical value (the Tesla designed hydro-generating plant at Ames
or the famous Bridal Veil Falls power plant above Telluride, for example); others by
virtue of their innovative use of technology to support contemporary alternative culture in
the region (Alan Bradbury‘s solar powered music studio on Hastings Mesa; Tim
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Erdman‘s integration of state-of-the-art alternative energy systems with architecture; or
the late Glen Harcourt‘s solar powered wood shop above Sawpit are three good
examples).
Anton Viditz-Ward, a practicing architect, has developed his cultural practice as a
series of pyro-technic kinetic sculptures done on site at the Deep Creek Arts facility,
seven miles west of Telluride. Part Rube Goldberg construction, part performance,
Anton‘s hand-cranked sculptures are brought to life at night when their fiery halos can
best be appreciated. The work combines a number of Anton‘s concerns. First, he is a
consummate designer and meticulous craftsperson at home with a variety of industrial
materials and processes—particularly, welded steel. He ran a custom steel fabrication
shop for 12 years before selling the business and hanging out his shingle as an architect.
As an adjunct to his interest in art, design, and craft, he is involved in the DIY (do it
yourself) movement that has had a deep impact on a younger generation of artists and
inventors disaffected by a culture consumed by obsolescence and industrial refuse.
Second, he is interested in focusing attention on the subject of alternative energy.
Unused biomass accumulated both naturally and from man-made sources store huge
amounts of untapped energy potential. Not one to shrink from adding to the region‘s
carbon footprint, Anton‘s work nonetheless frames the issues of alternative fuel and
energy use in dramatic and memorable ways. Third, the artist is drawn to the way art
functions as a kind of social attractor. For the past several years his work has been
featured at the notorious Burning Man festival held each Labor Day in the hinterlands of
Nevada. These events attract huge numbers of people—last year in excess of 60,000
showed up to camp in the desert and share their art. Anton‘s project, Fire Spinner (2007),
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utilized the biomass of recycled waste from the teaming masses in a nightly spectacle that
echoed the ancient ―wicker man‖ burnings of the ancient druids even while suggesting
the circular sparking pattern of an electric grinding wheel (Burncast, 2007). Thousands of
people watched the ritual of Anton donning an asbestos suit, packing the machine with
hundreds of pounds of their waste, then setting it ablaze and in motion (Figure 31).

Figure 31. Anton Viditz-Ward‘s Fire Spinner (2007). Source: http://www.loupiote.com,
photo by Tristan Savatier.
Finally, his interest in rock climbing and extreme sports of all kinds places him in an
almost adversarial role with nature. He has built illegal ―via ferrata‖ (in the Italian,
literally ―iron road‖) across pristine rock faces, participated in all-night ―iron man‖
marathons across high mountain passes, and skied ―out of bounds‖ on avalanche prone
mountain slopes.
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To recapitulate, I would first point to Anton‘s fierce independence born of a
desire to ―do it himself.‖ This independence, however, is tempered by his instinct for
socializing and collaborative teamwork. There are strands of ecological awareness in his
love of the outdoors and in his concern for energy efficiencies. In terms of aspirational
goals, his many interests suggest the following list: personal agency, self-expression,
collaboration, alternative energy, interaction with the natural world. Anton‘s Interactive
Watershed website can be found at: http://vizproto.prism.asu.edu/watershed/viditzward_a/index.html.
Education. Alternative school programs, place-based education and learning, and
field studies of all kinds are being conducted that reveal the character and complexity of
the local environment. Currently, a number of place-based educational projects are
underway under the combined banner of Telluride Institute‘s ―Watershed Education
Project‖ (WEP).
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Figure 32. Young boy in Jeannie Stewart‘s Summer Kids Camp on the San Miguel River
(2007). Source: http://vizproto.prism.asu.edu/watershed/stewart_j/index.html, photo by
Dan Collins.
Pamela Zoline‘s scripts for puppet shows that tell ecologically-based stories,
Jeannie Stewart‘s Summer Kids Camp (Figure 32), and Laura Kudo‘s and Eileen
Cahalane‘s watershed curriculum are all examples from the WEP ―menu‖ of watershed
activities that have benefited almost all of the schools along the San Miguel River. This
place-based educational program constitutes a set of cultural practices that animates the
entire watershed.
The co-directors of the WEP program are Laura Kudo and Eileen Cahalane.
Laura moved to Telluride in 1993. She has an art background, a teaching degree in
elementary classroom instruction K-6 and art K-12, and is currently pursuing a masters
degree at Prescott College in Arizona. She utilizes a place-based, experiential approach to
WEP curriculum design. Eileen moved to Telluride in 1998. Her career has been focused
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on outdoor and environmental education. She is a certified elementary school teacher and
holds a masters degree in education.
Laura and Eileen have taken the lead on coordinating a range of educational
activities available for free to all K-12 schools in the San Miguel River watershed. Along
with their partners at the Telluride Institute, they have created a curricular scope and
sequence based on the Colorado State Standards in the areas of science, language arts,
social studies, history, and geography. The Telluride Institute‘s goal is that students who
participate in K-12 WEP programs will have direct, meaningful experiences of nature and
will, year by year, further their knowledge and deepen their understanding of the ecology
of the San Miguel Watershed.
The WEP ―menu‖ features a quote from the writer, poet, and philosopher Gary
Snyder, who said:
Local ecosystems speak to you if you know how to listen, but you‘ve got to listen
well in one place, first . . . then you can go to other places and the earth will
continue to speak to you (Zoline, 2009, p. 6).
The menu continues:
Watershed education connects children with their environment and community at
a profound and life-changing level. As students observe, investigate, work, and
play in the rivers, mountains, and high desert of the Watershed, they study
original place-based units in the sciences and humanities, they develop an
understanding and respect for these natural resources, and they grow into stewards
of place and planet (Zoline, 2009, p. 6).
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The aspirational goals for this notable program include connection with the
environment and community, environmental awareness, respect for natural resources, the
development of stewards of place and planet, systems thinking, critical thinking,
responsibility, partnership, and sustainability. Further information about the WEP
program can be found at: http://www.tellurideinstitute.org/page_12.
Mythology and contemporary folklore. Stories, oral histories, and local legends
sometime reflect the character of a place more accurately than objective description. One
example is Tom Farrell‘s Ent Project (the title refers to the Ents, a fictional race from J.
R. R. Tolkien's fantasy world of middle-earth). The undertaking utilizes an online survey
that seeks to unearth the stories associated with the region‘s ―venerable trees‖—those
first growth giants that were never logged off in the early days.
For purposes of discussion, the exemplar of this theme is the delightful fictional
prose of Michelle Curry Wright. One of her novels, situated in the mythical town of Pike,
is a barely concealed exposé of life in the town of Telluride, Colorado.
Michelle Curry Wright moved to Telluride the early 80s. In addition to her work
as a novelist, she has experimented with different mediums and subjects in her graphic
work—from black-and-white cartoons and caricatures to oil pastels, dioramas,
acrylic/latex paints, and mixed media collages. A native of Seattle, Washington and a
current resident of Lawson Hill, about 3 miles west of Telluride, Michelle lives with her
husband Gary and daughter Celine.
When asked to write a statement about the project, Michelle wrote a short piece
titled, ―What is a real place — a set of real coordinates — anyway?‖ She suggested that
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books stimulate one‘s ―brain coordinates‖ in ways that are just as surely as ―real‖ as
anything one could experience in real space and time. She writes:
I believe that while locations contain and create real histories they also contain
and create voluminous fictions that plump them up and make them even juicier
and more real. A literature professor of mine in college who taught Moby Dick
was fond of telling students that Melville‘s novel reveals more of human
psychology than any textbook ever could. To some extent, I would say that fiction
does the same for the physical landscape (Collins, 2009).
There is a curious cat and mouse game between fact and fiction in Michelle Curry
Wright‘s recent novels. On the one hand, there is no question that the characters are
―made up‖ and that the stories come from Michelle‘s imagination, not the gossip columns
of the local newspaper. On the other hand, given her statement about the powerful role
that novels play in revealing the inner workings of the human psyche, coupled with the
fact that the locations have real-world coordinates, there is the palpable sense of reality to
her books that places them in a category not far from straight documentary.
In her book Wait and See, Annie Lee, for example, there is the sense that one
could be having precisely the same conversation with the main character, Annie Lee, as
the young girl who lives next door to her.
Excerpt from the chapter titled ―The Pharmacy‖ (Collins, 2009):
Annie Lee stopped fussing. ―What do you know about our problems?‖
―Well, nothing. I mean I heard Mom tell Mrs. Bupke that you were
barren...‖
Annie Lee felt the word in her face like a desert sandstorm. ―How would
she know that?‖
―That's what Mrs. Bupke wanted to know. Mom said Dad told her he
saw you looking at pregnancy stuff at the pharmacy a couple of times, and
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one time you bought something—I can't remember what he called it. That
was a while ago, so he figured you'd been trying to have kids all this time.
Mom told him he'd been nosy, and what was he doing spying on people?
But then there she was, telling Mrs. Bupke. I didn't think it took a long
time to get pregnant.‖

Figure 33. Photo of the Sunshine Pharmacy. Photo is from the Interactive Watershed
website illustrating Michelle Curry Wright‘s ―The Pharmacy‖ (2007). Source:
http://vizproto.prism.asu.edu/watershed/wright_m/pharmacy.html
Everyone in Telluride would know there is only one pharmacy in Telluride—the
Sunshine Pharmacy on Colorado Ave (Figure 33). While the population of individuals
who have occasion to shop at the Sunshine Pharmacy is quite small (and hardly represent
most readers who have no direct experience of the Sunshine Pharmacy), the novel goes a
long way toward articulating a set of concerns that could be useful for the local
community as a whole. What aspirational goals are at work here? The subject of the
scene from the Pharmacy is complex—something to do with our culture‘s obsession with
having babies, the relationship of aging and fertility, the importance of privacy and
individual choices regarding pregnancy and starting a family. The aspirational goals
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include freedom of choice, freedom from shame, desire for privacy, and personal
autonomy. While difficult to ―map‖ in a conventional sense, any accurate record of
cultural practices would include instances and expressions of precisely these kinds of
moral, ethical, and deeply personal choices. Once embedded in the public realm, such
place-based cultural practices can function as emotional touchstones and communication
tools for local community members. Further excerpts from Michelle‘s work can be found
here: http://vizproto.prism.asu.edu/watershed/wright_m/project.html.
Aspirational Goals
What began as a method of adding a certain level of cultural richness to a digital
map yielded a portrait of place animated by the stories and dreams of the inhabitants
themselves. Fundamental needs, desires, and ambitions surfaced in the process of
analyzing participant contributions. These aspirational goals are not, as a rule, operating
as an explicit set of intentions on the part of each participant. For example, it is unlikely
that Anton Viditz-Ward would begin working on one of his kinetic sculptures with the
goal of increasing his personal autonomy or locus of control. Nor would Art Goodtimes
necessarily set about making a poem celebrating freedom of choice. Nevertheless, these
respective embedded beliefs are strongly expressed in the personas of these artists and in
the effects of their creative work. The study provided a pathway for understanding how
art in particular and cultural practices in general can give expression to our most deeply
cherished goals. It also provides a method for linking works of expression in ways that go
beyond categories based on material, process, genre, and subject matter.
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Constant comparative analysis (Glaser & Strauss, 1967) helped with the processes
of refining the range and depth of the data and ―discovering‖ an alternative set of themes.
As discussed in Chapter 4, hypothesis generation (relationship discovery) begins with the
analysis of initial observations. In the Interactive Watershed, the thematic categories
underwent continuous refinement throughout the data collection and analysis process,
continuously feeding back into the process of category coding (Goetz & LeCompte,
1981).
Emerging from the aspirational goals revealed by the coding process, the final set
of themes to be discovered from the participants work was as follows:
 Freedom: freedom of expression; freedom of choice; freedom from
political, religious, and social constraints; freedom of speech; freedom of
movement; freedom from shame; freedom from worry; freedom of access
(to the land, goods and services, data);
 Identity: self-awareness, personal honesty and integrity, personal
autonomy, personal agency, opportunities for self-expression, privacy,
property rights, self-sufficiency, self-efficacy, locus of control;
 Sustainability: environmental awareness, interaction with the natural
world, respect for natural resources, the development of stewards of place
and planet, responsibility, sustainability, alternative energy, connection
with the environment;
 Community: partnership, community collaboration, responsibility,
sharing, community-minded activism;
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 Education: Self-improvement, critical thinking, systems thinking, citizen
participation, global awareness; and
 Spirituality: faith, self-awareness, sharing, hope, peace.
The list of aspirational goals, while lofty in tone and expression, nevertheless
helps us to make the necessary conceptual shift from a description of objects to an
analysis of subjects—from an inventory of site descriptors and topical categories to
participant motivation and involvement. Where the original themes of history, ecology,
place-based art, technology, education, mythology and contemporary folklore are useful
constructs for organizing the facts of a place, the discussion of aspirational goals
addresses the subjective experiences of individuals and their relationship to a community.
To the degree that there is a gap between the day-to-day experience of the participants
and the expression of their aspirational goals, the list represents an idealized condition
that may be difficult to obtain. However, if one returns to the emancipatory practices of
Freire and Fals-Borda or the resistant social art practices of contemporary artists such as
Joseph Beuys, the Rebar group in San Francisco, or the Raqs Media Collective in India
(discussed in chapter 1) one finds evidence that cultural practices can ultimately be
wielded as tools for political empowerment and change.
The remarkable group of people that comprised the study group is largely
indifferent to the acquisition of material goods. They are much more concerned with
living with their families in a beautiful environment; being active in the life of the
community; being free to grow as individuals; and taking responsibility for their
community, the land, and by extension, the planet. These are not necessarily the
aspirational goals one would associate with a ―creative community‖ per se. Indeed, they
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are basic human goals. But my experience is that artists and other creative individuals are
the ones who give voice—out of personal necessity—to what is too often left unsaid: that
the value of a place (urban, rural, rich, poor) is in direct proportion to the inspiration it
provides to its inhabitants.
This pairing of aesthetic appreciation and ethical response brings us back to Aldo
Leopold (discussed in chapter 2) who worked to reconcile a conservation esthetic and a
land ethic with practical economic concerns. Leopold majored in Forestry at Yale
University and he worked for the U.S. Forest Service from 1909 to 1928—experiences
that gave him the insight to view the land as a biotic community and not simply as a
commodity. His approach to the land introduced a subtlety and complexity into the task
of forest management and essentially provided the model for the modern environmental
science movement. For Leopold, any sufficiently mature land use policy should take into
account not simply economic concerns, but what is ―ethically and esthetically right.‖
Leopold (1987) writes,
Quit thinking about decent land-use as solely an economic problem. Examine
each question in terms of what is ethically and esthetically right, as well as what is
economically expedient. A thing is right when it tends to preserve the integrity,
stability, and beauty of the biotic community. It is wrong when it tends otherwise
(pp. 224-225).
Validation of Research Questions
To what degree were the research questions validated or invalidated by the data
gathered in the study? To review, the study asks the following: Can geographic
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information tools aid in the identification and encouragement of place-based cultural
practices and, by extension, provide a platform for the representation of individual and
community aspirational goals?
The feedback received from project participants and others who have tracked the
progress of the study is, while anecdotal, very favorable. There is general enthusiasm for
the idea of making the participants‘ cultural practices available online. Beyond the shear
convenience and appeal of the Internet, there is strong appreciation among all of the
project participants of the how the project‘s system of real-world geo-coordinates
provides fresh windows onto a landscape that all of us thought we understood. Christina
Jarus remarked that ―there are places in the Watershed I didn‘t even know existed.‖ River
guide and painter Judy Kohin, whose project focuses on the confluence of the San Miguel
and Dolores rivers, said the project ―brings the landscape to life.‖ Elisabeth Gick was
grateful that her extensive work in developing a high altitude gardening guide was finally
in a form that could be shared easily with members of the community. She expressed
thanks for ―bringing my project back from the dead.‖ A similar sentiment was voiced by
Chandler Tamulonis whose excellent Telluride Mountain Almanac (co-authored with
Elisabeth Gick) is out of print. Her original text and images are archived on a series of
rapidly aging and incompatible ―zip disks‖ that are at risk of ―data rot‖ (Pogue, 2009).
These are now linked to the Interactive Watershed website. Another participant, Tom
Farrell, predicted a wave of interest in the website among ―cultural treasure hunters‖
who, like their counterparts in the ―geocaching‖ movement (Peters, 2004) would find
satisfaction, aided by hand-held GPS units, in discovering the precise location that
inspired a particular artwork.
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While the study does not begin to have the numbers of participants to make major
claims as to its efficacy as a method, close analysis of the texts and images provided by
the study group suggests that the Interactive Watershed project has succeeded in
capturing the imaginations of a significant core of individuals in the San Miguel river
basin and proved successful in identifying and encouraging place-based cultural
practices. While the current participants of the Interactive Watershed will continue to
contribute, other artists and cultural workers in the area have expressed interest in being
included in the project. Both these facts are further evidence of how the project
encourages cultural practices. In addition, the study has been successful in providing a
platform for the representation of individual and community aspirational goals. The
process of isolating and ―fining down‖ the evidence through the coding process has
yielded a set of working convictions and deeply personal statements that can be used to
help shape and test improvements to the methods of data harvesting and the online GIS
archive.
The richness of the data, its diverse character, and insights it provides suggest that
the current study could be used as a model for studies located in other communities.
Insofar as these goals will find a home in an ―official‖ planning document (San Miguel
County GIS map), a context will be established for evaluating to what degree current
county policies reflect the aspirational goals of the community. The question ―What
relationship does ‗cultural practice‘ have to ‗public policy‘?‖ will drive the next iteration
of the project. It goes to the heart of the section titled ―Implications for Future Research‖
in Chapter 6.

Chapter 6
Discussion and Conclusion
Limitations of the Study and Disconfirming Evidence
Questions About the Study Group
The study group was comprised of individuals who self-selected based on a
common interest in watershed issues in the Telluride region of southwestern Colorado. I
gave careful consideration to how the population was selected and who should
participate.
Precisely who should be participating in PGIS projects? To ensure sufficient
inclusion, Schlossberg and Shuford (2005) define PGIS participants as stakeholders who
are affected by, bring knowledge or information to, and possess the power to influence a
decision or program. Even with this expansive definition, the researchers admit that
important actors can be omitted—relevancy and availability can shift during various
stages of the project and chosen participants may reflect objectives of agencies and the
agendas of other stakeholders. For example, in the current study, certain individuals
became involved only when they were confident that their work in other projects—
writing projects, longitudinal studies, curriculum design—could qualify as serving the
Interactive Watershed. It was important throughout the project that I remain attentive to
omissions, whether deliberate or accidental.
In the current study, a group of situated community stakeholders participated in
the development of the cultural GIS to increase their collective understanding of the
regional watershed. A sense of place (as understood by both newcomers and experts) was
shared. As anticipated, the rich character of the mapping instruments and personal
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involvement in the landscape provided an effective tool set for elicitation practices of all
kinds. In the future, it is hoped that sharing of information concerning the watershed will
continue to be communicated through dialogue between long-term watershed inhabitants
and new residents of the area.
A rubric of desired outcomes was established in dialogue with the group. It was
assumed that high-level users would be those individuals whose combination of
experience on the ground and technical understanding of watershed as an environmental
construct would classify them as experts. However, it was also acknowledged that an 18year old boy who has studied watersheds in school and rides his mountain bike around
the region may have a deeper understanding of the local watershed than policy experts
who understand the watershed only from specific technical points of view. As expressed
early on in the study, ―ranchers with senior water rights, hotel developers with schemes
for artificial lakes, river walkers, anglers, and ‗anti-growth‘ advocates would all be
welcome contibutors to the GIS.‖ As I had prior experience with several members of the
group, it was impossible to be entirely neutral or objective—this indeed was one reason
for selecting the Participatory Action Research approach.
As I identified and selected participants my own biases were introduced. They
were provided with ―Human Subject‖ release forms that had been pre-approved by the
Institutional Review Board at Arizona State University. Participants received both verbal
and written guarantees that any products generated over the course of the study would be
held in confidence and that any published account would preserve their anonymity.
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Limits of Participatory Action Research
While PAR offers an exciting alternative to traditional social science
methodologies, its practitioners are well aware of its limits and have few illusions about
the necessity to do the hard work of active engagement and commitment. Sue Sohng
(1996) writes:
Participatory research does not claim critical knowledge as a privileged form of
―true science.‖ Instead, it accepts its potential fallibility, as well as awareness of
its own precarious and contingent relation to social change and the inherent
difficulties of self-reflective modes of theorizing (n.p.).
It is a given that ―self-reflection‖ is itself historically situated and cannot make
any claim to transcendent or emancipatory outcomes. Thoughtful consideration of
alternative models for public policy (as might be imagined in San Miguel County), while
a starting point, do not in themselves constitute real change. Having said this, the citizens
of the region are remarkably active in local, state, and national local politics. In the last
Presidential election in November of 2008, more than 70% of the state‘s eligible voters
cast ballots, the 5th highest rate in the nation—up from 9th rank in 2004
(http://www.nonprofitvote.org). Locally, town and county planning meetings are often
raucous, closely watched affairs. The local NPR affiliated radio station, KOTO, has a
standing policy of broadcasting town council meetings live every Tuesday afternoon
(http://www.koto.org/home). This is an environment that embraces innovation and
change. It is reasonable to expect that tangible outcomes will be forthcoming from the
PAR process. The work is ongoing towards demonstrating real change at the level of
land-use policy and the appreciation of cultural resources in the Watershed.
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Limits of Questionnaires and FTF Interviews
There is no question that the process of gathering survey data introduces
distortions. A series of experimental studies on questionnaires and interview techniques
conducted by Bradburn and Sudman (1979) show how a host of potential problems can
encourage or discourage full and accurate reporting of behavior. In the current study, the
particular interviewing technique—face-to-face, technology-based (synchronous audio or
video telephone or asynchronous text-based computer)—surely impacted results.
The questionnaire developed that I developed for the current study was made
available to participants in both hard-copy and online formats. Links to the online version
could be found on both the main Interactive Watershed website and in the Wiki. I
received responses from the participants to the online version automatically via email
messages. Both the hard-copy version and the email responses were hand-tabulated by
the investigator and used in the coding process.
Some 45 questions were divided into three sections—personal information,
computer literacy, and map reading. While most of the questions were simple multiple
choice radio buttons, there were numerous opportunities for supplemental written
responses to more complex questions and a space for additional comments at the end of
the questionnaire. See Appendix D for a sample of the Interactive Watershed
Questionnaire.
In future studies, if questionnaires are used at all, they will need to target more
specific topics and try to unearth more than the rather generic responses received from
the group as a whole in order to be truly useful. Online Digital versions of the
questionnaire greatly simplify the work involved on the part of the participant and the
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researcher. In the case of the Interactive Watershed study, what I learned from the
questionnaires did not diverge significantly from expectations—i.e., the majority of the
study group was comprised of upper middle class, white, college educated, computer
literate individuals with a strong regard for the landscape and environmental education.
Triangulation
Due to the limitations and advantages inherent in each sampling method and the
desire to reduce investigator bias, the research design employed triangulation. According
to O‘Donoghue and Punch (2003), triangulation is a ―method of cross-checking data from
multiple sources to search for regularities in the research data.‖
Denzin (1970, 1978) extended the idea of triangulation beyond its conventional
association with research methods and designs. He distinguished four forms of
triangulation:
1. Data triangulation, which entails gathering data through several sampling
strategies, so that slices of data at different times and social situations, as well as
on a variety of people, are gathered.
2. Investigator triangulation, which refers to the use of more than one investigator in
the field to gather and interpret data.
3. Theoretical triangulation, which refers to the use of more than one theoretical
position in interpreting data.
4. Methodological triangulation, which refers to the use of more than one method
for gathering data.
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While triangulation has attracted some criticism in recent years for its ―naively
realist position‖ and the assumption that ―data deriving from different research methods
can be unambiguously compared and regarded as equivalent‖ (Bryman, 2008), it
continues to be valued as a strategy ―for those specific occasions in which investigators
seek to check the validity of their findings by cross-checking them with another method‖
(n.p.).
The current study employed methodological triangulation insofar as it utilizes
multiple instruments and data gathering techniques—including questionnaires,
interviews, member checking (respondent validation), participant involvement, and
―public editing‖ through such online tools as the http://interactivewatershed.pbwiki.com
wiki site and the Interactive Watershed site at http://vizproto.prism.asu.edu/watershed.
Seeking Disconfirming Evidence
Gerry Roberts (1997), an experiential learning expert in Australia, invokes
German critical theory (Habermas, 1984) to explore novel ways of ―disconfirming what
we think we understand.‖ Roberts argues ―to disconfirm what we think we understand,
rather than to confirm it, we are adding information to our understanding by using the
challenge of a dialectic‖ (Section 8.3.3). Taking Roberts‘ lead, I have identified two
sources of material to support the act of seeking disconfirming information: (a) the
literature relating to the influence of frames of reference and (b) the literature of action
science.
The proposition that the frames of reference that we hold influence each of us in
our interpretation of interactions with others helps explain why misunderstanding and
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misinterpretation happen. The limitations that frames can produce—in and of
themselves—suggest the need to seek ways to move outside them. The impact of
previous experience would be a powerful determiner of who will or who will not be
willing to set up alternative frames of reference.
Argyris and Schon (1996) argue the fallacy of assuming that we know the
intentions of others and their reasons for action. The boundaries thus created determine
the perspectives considered by inquirers and inhibit consideration of other perspectives.
My experience in classrooms supports this interpretation and leads me to suggest that a
way of generating a different perspective on an emerging understanding is to seek to
disconfirm it.
The literature of action science offers direct support as well. Argyris and his
colleague (Argyris & Schon, 1996) suggest that human beings learn to operate for the
most part by being in control. They furthermore suggest that we tend to assume we
understand what is happening, especially in situations that are threatening, and then seek
to find evidence that confirms that understanding. We do this rather than show ourselves
as unsure. My observation of my own behavior confirms this. In seeking confirmation,
we use information selectively to provide evidence. Argyris suggests that a common
outcome of this seeking of apparent control is defensiveness and that this leads to patterns
of (mis)communication that amplify error of interpretation and understanding. The end
result is cynicism about others' motives and a belief that our own defensiveness needs no
change (Argyris, 1987). The implication is that one way to increase our understanding
and make more information available in interactions and inquiry is through seeking to
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disconfirm an emerging understanding of our communication with others (Argyris &
Schon, 1996).
The process of constant comparison analysis is itself an ongoing search for
disconfirming evidence. As codes (which can be thought of as small hypotheses) evolve,
they fall together, and new codes emerge to take their place; and the search for
disconfirming evidence is the means by which codes and then categories emerge in solid
enough fashion to be trustworthy (Andrews, 2003).
In this study, a search for disconfirming evidence began with each new hypothesis
and often led to a modification of that hypothesis or the generation of a new one that
covered more data. By proceeding in this fashion, there was a continual ―reframing‖ of
the data and an emphasis on ―emergent‖ understandings rather than fixed positions.
Quality Control and the Defense of Outcomes
Smith and Glass (1989, p. 278) suggest eight points to address in a critique of a
qualitative study: (1) length of time spent collecting data; (2) access to data;
(3) ―naturalness‖ of the data, or the avoidance of changes to the natural state;
(4) researcher self-criticism; (5) logical validity; (6) confirmation; (7) descriptive
adequacy; and (8) significance of the study.
Smith and Glass‘s points were addressed as follows:
Length of time. The Interactive Watershed study was launched in June 15, 2006
and continued officially through December 31, 2008. Given the open-ended nature of the
web-based and GIS mapping components, some participants continued to refine their
creative responses and online documentation well into 2009.
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In a traditional ethnography a two-year time period is often recommended—one
for data collection, and one for analysis. However, as this study utilized a ―participatory
action research‖ approach and grounded theory with its emphasis on constant
comparative analysis, there was a constant reevaluation of outcomes and an emphasis on
emergent constructs and theories that were derived from the data throughout the approved
(IRB) time-frame for the study.
Access to data. Rapport, etymologically, is tied to the human ideal of trust.
Establishing trust in the research process—feelings of mutual respect, regard for the
topic, the ability to listen as well as develop creative openings in the interactions between
the investigator and the participants was deemed essential to the Study. It follows that
rapport contributes to trustworthiness: participants' information will be of higher quality
when there is good rapport (Stokrocki, 1997). While rapport is an elusive quality, I can
report with confidence that once I secured an individual‘s agreement to participate in the
study, a healthy sense of rapport and mutual trust was maintained. Irrespective of the farflung geographic coordinates of the study and the ―transactional distance‖ between the
investigator and the participants in the study, the investigator understood the necessity of
establishing and maintaining rapport with the participants.
Naturalness. Essential features of the Interactive Watershed program were held
constant. The naturalness of the data was ensured by the fact that most of the information
used in the study was from evidence provided by the participants—not simply participant
responses to investigator queries.
Researcher self-criticism. An important lesson from feminist methodology is that
the investigator learns to openly locate his/her own history, values, and assumptions in
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the text so that s/he, like those researched, are open to critical scrutiny by his/her readers
(Bloom, 1998; Harding 1987, 1991). In traditional research where objectivity and the
lack of bias is valued above all else, the researcher comments on the respondents and the
research setting as if from afar and above. Harding‘s (1987) recommendations regarding
the stance of the feminist researcher is good advice for any investigator—that is, the
researcher should appear to us ―not as an invisible, anonymous voice of authority, but as
a real, historical individual with concrete, specific desires and interests‖ (p. 9). For
Bloom, the goal is to place the researcher on the same critical plane as the researched,
leaving the researcher open to critical scrutiny from the readers (Bloom, 1998). She
writes:
The issue here is epistemological; by disclosing and analyzing her identity and
values, the researcher asserts both that what she knows cannot be separated from
who she is and that her warrants for making knowledge claims are subjectively
situated and historically contextual (n.p.).
Logical validity. Logical validity can be sought in qualitative research. Smith &
Glass state (1987) that logical validity is increased by establishing well-reasoned
connections among data and conclusions. This in turn supports the trustworthiness of
those conclusions. Logical validity was addressed in this study via the use of a format
that allows the reader to see at firsthand the connections made by the researcher between
the specific data and the applicable conclusion or assertion. The research question is
stated, followed by the procedure taken to answer the question. This in turn is followed
by my assertions. Finally the relevant data are presented, with an explanation of the data
analysis and of the reasoning paths.
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Confirmation. Confirmation refers to systematic attempts to find alternate
hypotheses. Confirmation can perhaps best be explained by stating that it is the opposite
of confirmation bias—that is, when researchers set up experiments or frame their data in
ways that will tend to confirm their hypotheses, they compound the problem by
proceeding in ways that avoid dealing with data that would contradict their hypotheses.
Experimenters might avoid or reduce confirmation bias by collaborating in experimental
design with colleagues who hold contrary hypotheses. In the section above, ―Seeking
Disconfirming Evidence,‖ I discuss at length strategies for avoiding confirmation bias.
Descriptive adequacy. Descriptive adequacy was a term first coined by Chomsky
who used it to describe certain grammatical structures that would adequately convey
particular meanings to a native speaker.
In a text or utterance that achieves descriptive adequacy ―the grammar gives a
correct account of the linguistic intuition of the native speaker, and specifies the
observed data (in particular) in terms of significant generalizations that express
underlying regularities in the language (Chomsky, 1964, n.p.).
In the current study, descriptive adequacy refers more broadly to an analysis of
the quality of the participant experience in which the interpretations that appear on the
Interactive Watershed website adequately convey the intentionality and spirit of the
cultural practice engaged in by the participant.
Significance. The significance of the study is to be judged initially by the reader,
then by its adoption as a guide to policy decisions in the San Miguel river basin, and
finally by the transfer of its methodological procedures into another setting. Sharing of
the conclusions reached in the study via peer-reviewed journals is also one of my goals.
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Most important is some evidence of increasing public involvement in the planning
processes that hinge off the County GIS. However, the quantity and regularity of usage is
not a sufficient measure. Sonia Talwar (2008), a geographer at the University of British
Columbia, Vancouver, writes:
A common indicator of success in technology adoption is abundant and frequent
use. This expectation typifies a unidirectional model of technology adoption, is an
example of technological determinism, and does not consider how social settings
shape the use of technology. There has been a lag in developing evaluation
measures that address the outcome of engagement with technology and that are
able to determine what meaningful impact (and according to whose meaning)
technology engagement has fostered. There is general agreement that the addition
of GIS to participatory planning processes is a useful approach to increasing
public involvement and dialogue on planning decisions that may have broad
impact on the current or future state of the community (p. 56).
To be sure, meaningful impact is an ambiguous and hard to quantify outcome.
However, post-interviews and follow-up questionnaires should address what, if any,
changes are in evidence as the result of the introduction of PGIS. These would include at
minumum, (a) any changes in the number and range of cultural practices conducted in
the county; and (b) any changes in the involvement in planning decisions at the county
level on the part of public.
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Limits of GIS
Even though I was fully invested in the culture and protocols of GIS, I had few
illusions about its limits as a mapping strategy and method of empowerment for
grassroots groups. As previously discussed, Renee Seiber, a geography professor at
McGill University, is both a skeptic and a cautious advocate of the technology. This
skepticism surrounding GIS is shared by others. Consider this quote from Kitchen and
Dodge (2007):
In the 1990s . . . criticisms were leveled at geographical information systems
(GIS). In the provocative book Ground truth (Pickles, 1995), a number of authors
applied Harley‘s ideas to GIS to argue that the ―positivistic‖ claims of GIScience
were hollow; that despite the claims to ―god-like‖ positionality and the neutrality
of products, GIS was a situated and valued-laden pursuit (p. 332).
In response, the application of critical theory to cartography and GIS has
produced the fields of critical cartography and critical GIS, respectively—pursuits that
acknowledge the contingent character of GIS mapping. Richard Donohue (2008), a PhD
student at UW-Madison Geography writes:
Maps are now seen as potential sites of power-knowledge, operating within more
general discourses of power. Maps produce knowledge of geography, people and
places. Critical cartography acts to bridge a gulf between a more technicallyfocused design of maps and a more theoretically informed analysis of power in
society. Therefore a critical cartography is informed by critical investigations into
space, place, identity, and power (n.p.).
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With respect to reasonable reservations about GIS—its illusion of control, its
positivism—the current study is being carried out in a community already invested in
web-accessible GIS (no special software needed to access the specialized maps). San
Miguel County has a full-time GIS specialist working in the county planning office. The
authority of the map-making process is maintained by embedding it into an existing
official GIS maintained by the San Miguel County planning office. Computer use and
access is nearly universal. Per-capita ownership of computers is among the highest in the
U.S. Many free sites are available for wireless access to the Internet and the new public
library provides free computer access to residents and non-residents alike. The coincidence of objective mapping (e.g., land-use, wild-life habitat, public works, etc.) with
―subjective mapping‖ (e.g., residents‘ affective responses to place derived from
participatory practices such as PGIS) yields a more balanced approach to mapping—even
while maintaining strong claims as an official record.
PGIS by definition engages non‐experts in the use and application of GIS. It takes
on the technical challenges of GIS and simultaneously works towards making the data
generally accessible. The desired outcomes are often related to land use planning and
policy decisions or have an educational purpose, such as place-based history,
sustainability, or culture. Such outcomes require more than linear innovation models
(Godin, 2005) that are focused on purely linear thinking. They require production
strategies and evaluation measures based on the co‐production of knowledge and diverse
perspectives (Talwar, 2008)—criteria that reflect the full range of goals of the users. The
scope and details of the project continue to evolve through the interaction of committed
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community members who are helping to design and modify the system through a process
of dialogue, iterative design, and spot testing.
Lessons Learned
I anticipate that the conversations that flow from ongoing discussions of each
individual‘s website—and their resonance with other works on the Interactive Watershed
pages—will afford deeper insights into the working intentions and aspirations of each
participant as time goes on. Taking lessons learned to heart, I plan on implementing the
following:


Add more cultural works to the existing database.



Develop an automated system for local residents to take the initiative on
expanding the Interactive Watershed to best serve their own aspirational
goals.



Create opportunities for more open-ended questions in a more user-friendly
online questionnaire for introduction to the PGIS system.



Create better instruments for post evaluation including structured interview
questions and questionnaires.



Use an expanded set of elicitation devices to get participants more fully
invested in their consideration of their chosen site.



Orchestrate more peer-to-peer discussions—both informal and formal—to
identify common themes and open the door to collaboration and crosslinking.
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Utilize next generation interface for ArcIMS display (conduct usability
studies that confirm the attractiveness and utility of the interface).



Promote the use of the cultural layer of the San Miguel County GIS as a
tool for linking all cultural practices and institutions across the county.



Along with the technical requirements for version 2.0 of the Interactive
Watershed, a set of protocols will have to be established to ensure that only
content appropriate for general public consumption on the County GIS will
be uploaded to the database. There are already protections in place on the
existing website that should satisfy the County Attorney. (See Appendix G
for San Miguel County‘s list of disclaimers for web-based materials.)



Explore other contexts and communities that may benefit from this tool for
the purposes of cultural cataloging or community advocacy.

Retracing My Footsteps
There are at least three steps in ensuring that the outcomes of the project are
generally acknowledged and utilized: (a) adequate representation, (b) the discovery of
common themes and aspirational goals, and (c) a progressive leadership that sees the
connection between public policy and cultural practices.
First, with respect to representation, there needs to be an effort to ensure that all
of the cultural dimensions of the broader region find their way into the county mapping
database. This should include not only well-established historic sites and public facilities,
but unique instances of creative, personal, and community-based expression. There is no
reason NOT to do this other than staffing and funding. The first practical step is to adopt
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an expanded database structure that can capture the range of cultural practices and
support meaningful searches and future archiving efforts. I have settled upon the power
of the San Miguel County GIS as the ideal mapping instrument for this process. It is
publicly funded. It is truly democratic in nature. It is not a map ―about‖ anything in
particular (e.g., real estate prices, animal habitat, and gondola towers have equal ―weight‖
in the GIS). Its comprehensiveness and impartiality are its primary strengths. As it stands,
it is a very good. However, with some judicious editing and reworking of the database
structure, it could be great. In its current form, it is quite ponderous and difficult to
change. However, steps could be taken to create a participatory interface that allows local
individuals and groups to upload their recommendations for the cultural layer (see
discussion of practical steps in chapter 5).
Second, the discovery of common themes of cultural practice can be supported on
a number of levels. There are over 100 non-profit, 501(c)(3) organizations in the town of
Telluride (population 2,500). One can be sure that many of these organizations would be
eager to build programs and curricula around the themes I have identified in this study, as
well as their own. Wherever the themes originate, the guiding phrase should be ―themes
for creative partnerships.‖ As funding opportunities or policy discussions arise, these
themes could be used to reinforce key arguments about the importance of, for example,
historic preservation, arts in the schools, opportunities for local artists in public spaces,
common meeting areas for creative discussion, and honoring diversity. (For a compelling
rubric of arts indicators that mark a successful integration of cultural practice, community
support, and public policy, see Appendix G.)
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Third, a progressive leadership that finds ways to public policy to cultural
practices is crucial if we are to realize the full potential of the arts and culture
community. San Miguel County has been well intentioned but underfunded. In a recent
report on sustainability (ICLEI, 2006, p. 36), county expenditures on cultural activities
amounted to only about 3% of the expenditures from each of three other local granting
entities from the well-heeled destination communities in the east end of the county.
Table 2
Comparison of Grants Awarded for “Arts, Culture, and Special Events” in San Miguel
County in 2004 and 2005.
Granting Entity

2004

2005

Mountain Village (homeowner‘s association)

$117,000

$141,250

Town of Telluride

$175,000

$175,000

$2,000

$ 4,500

$98,910

$146,610

$392,910

$ 467,360

San Miguel County
Telluride Foundation (not-for-profit-foundation)
Totals

At the end of said report, three sustainability goals were addressed, each with a
number of bulleted points. There was the usual triumvirate of economic, environmental,
and social sustainability. Nowhere in the conclusion to this 113-page report was there any
mention of the cultural life of the county. How can this oversight begin to be remedied?
Jon Hawkes writes in his compelling tract, The Fourth Pillar of Sustainability:
A society‘s values are the basis upon which all else is built. These values and the
ways they are expressed are a society‘s culture. The way a society governs itself
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cannot be fully democratic without there being clear avenues for the expression of
community values. . . . These processes are culture at work. Cultural vitality is as
essential to a healthy and sustainable society as social equity, environmental
responsibility and economic viability. In order for public planning to be more
effective, its methodology should include an integrated framework of cultural
evaluation along similar lines to those being developed for social, environmental
and economic impact assessment. (Hawkes, 2001, p. vii)
Clearly, there is work to be done. If our planners, county administrators, and
elected public officials do not see the importance of including ―culture‖ in any
meaningful way in a planning document titled ―San Miguel County Sustainability
Inventory,‖ it is difficult to imagine the path forward. However, if certain publicly funded
processes are redefined or expanded to include cultural markers and goals, there may be a
way to effect positive change. For example, in some small way, the very fact that there
was receptivity to a cultural layer on the part of the GIS specialist in the county planning
office suggests that incremental steps towards real change are possible. Every County
project, every capital improvement, every ―critical citizen‖ (Garoian, 1999, p. 43) has the
potential for reinforcing our cultural capital.
Reflections and Implications of the Research for Place-based Culture
Certainly, the interaction experience of using GIS in participatory decision
making or lan-use planning processes could greatly benefit from an infusion of cultural
practices such as photo documentation, site-specific paintings, poems about place, and
storytelling and narrative elements that would anchor the map representation within the
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lived experience of place. Approached as a place‐based technology, GIS may be used to
create a shared sense of place among people.
Through the negotiation of . . . shared concepts, participants undergo a process of
interpretive flexibility by attributing meaning and utility to the geographic
information system. (Talwar, 2008)
Beyond the encouragement and documentation of current cultural practice in the
watershed, the experience of using GIS may be enhanced by the ability to explore diverse
datasets outside of one‘s own comfort zone and to use the analytic capabilities of GIS to
generate new knowledge. This suggests a kind of meta-level of creative practice that
emerges from user engagement of multiple data sets—Art generated directly from the
database if you will. Analyzing hidden cultural practices (now revealed by the GIS) and
the accompanying dialogue constitute rich sources of data and potential new knowledge.
A close analysis of a region‘s cultural practices has the potential to reveal working
intentions, shared experiences, lived realities, and understandings within particular
cultural domains.
The creative projects provided by the study participants also have the potential of
contributing insights and practical information to educators, art gallery owners, museum
directors, arts organization directors, developers, planners, and policy-makers, all of
whom play important roles in shaping not only the ―lay of the land‖ but the underlying
cultural life of the region. The artworks and accompanying narratives illuminate the
significant energy and commitment that cultural workers of all kinds bring to the defining
of place.
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Finally, the GIS-based inquiry raises some questions and possibilities for future
research. What might I discover if I did not require the geo-coding of individual
contributions? What other types of cultural practices might provide valuable information
about participant experiences, thinking, and concerns? What strategies can be employed
to attract further contributions to the Interactive Watershed database? How can the desire
for a progressive public policy at the heart of this study be realized?
Implications for Future Research
This dissertation points to a number of avenues for further research. Study
participants identified the potential for the San Miguel County GIS to be used to help
people connect with each other. As a result, further study could link the use of cultural
practices with the formation and maintenance of social capital—that is, the degree to
which people participate and are acknowledged within social networks. Robert Putnam
(2000) took the concept of social capital in an altruistic direction. For Putnam, social
capital ―refers to the collective value of all social networks and the inclinations that arise
from these networks to do things for each other.‖ Like Bourdieu, Putnam views social
capital as a group-level phenomenon. For Putnam, social capital is a reservoir of
collective good that is anchored by trust and habits of reciprocity that decrease the
transaction costs of social relationships (Zahran et al., 2009).
According to Putnam and his followers, social capital is a key component to
building and maintaining democracy. Putnam says that social capital is declining in the
United States. This is seen in lower levels of trust in government and lower levels of civic
participation. Putnam also says that television and urban sprawl have had a significant
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role in making America far less connected. Putnam (2006) believes that social capital can
be measured by the amount of trust and reciprocity in a community or between
individuals (Putnam, 2006). To the degree that the goals of the Interactive Watershed
become manifest in the San Miguel County GIS, there will be a method for building
knowledge of place and community and facilitating social interaction.
The Interactive Watershed was designed to be easily customized for use in a
diverse range of settings. A mark of its success will be its transferability into other
settings. It would be useful to explore whether the flexibility provided by the system
design is beneficial for investigating relationships between users and uses. How, for
example, would particular user groups (professional, community-based, project‐oriented,
information-seeking, etc.) engage different types of functionality (mapping cultural
practices, building curricula, managing data collections, or operating at a meta-level in
the creation of new knowledge)? Along these same lines, a link to demographic
information on system users many also contribute to an understanding of the diverse
contexts that the application could support. Another productive avenue to explore would
involve merging the functionality of the Interactive Watershed with that of the San
Miguel County GIS to create a tighter link between an individual‘s mental model of
sustainability (or other ―mental maps‖ devoid of ―geocoordinates‖) and how that relates
to empirical examples in local places. In so doing, insights may be gained on how
sustainability is structured as an emergent property of engagement. Consider for example
the work of J. B. Robinson (2003) on ―backcasting‖ from desired future visions as a
method for working through different scenarios for civic and environmental planning.
PGIS could be a useful tool in this process.
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The literature suggests that the use of GIS in participatory processes can
simultaneously empower and marginalize the participants (Talwar, 2008). We have seen
how the engagement of PGIS can provide a richer inventory of place, increase interaction
among community members, and help to identify the aspirational goals of the
community. What remains to be determined is if PGIS can become an integral part of the
decision-making process in the San Miguel County watershed. The answer to this
question shall be forthcoming in Phase Two of this ongoing project.
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Table A1
2000 US Census Data for San Miguel County, Colorado
AN MIGUEL COUNTY

CO

US

Number

Number

Number

6,594
1,286.50
5.13

41.47

79.56

POPULATION

Total population
Square miles (land)
Population per square mile
GENDER
Male
Female

Number

Pct

Pct

Pct

3,607
2,987

54.7
45.3

50.4
49.6

49.1
50.9

AGE
15 or younger
16-24
25-44
45-64
65+

Average age (years)

Number

Pct

Pct

Pct

949
867
2,853
1,703
222

14.4
13.1
43.3
25.8
3.4

21.3
14.3
32.6
22.2
9.7

21.4
13.9
30.2
22.0
12.4

Number

Number

Number

34.72

34.97

36.22

RACE AND ETHNICITY
Number

Pct

Pct

Pct

6,170

93.6

82.8

75.1

Black or African American

19

0.3

3.8

12.3

American Indian and Alaska native

56

0.8

1.0

0.9

Asian

49

0.7

2.2

3.6

5

0.1

0.1

0.1

222

3.4

7.2

5.5

73

1.1

2.8

2.4

439

6.7

17.1

12.5

867
2,853
1,703
222

13.1
43.3
25.8
3.4

14.3
32.6
22.2
9.7

13.9
30.2
22.0
12.4

Number

Number

Number

34.72

34.97

36.22

White

Native Hawaiian and other Pacific islander
Some other race
Two or more races
Hispanic or Latino
Sources: U.S. Census Bureau, 2000 Census; ePodunk

16-24
25-44
45-64
65+

Average age (years)
RACE AND ETHNICITY
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Number

Pct

Pct

Pct

6,170

93.6

82.8

75.1

Black or African American

19

0.3

3.8

12.3

American Indian and Alaska native

56

0.8

1.0

0.9

Asian

49

0.7

2.2

3.6

5

0.1

0.1

0.1

222

3.4

7.2

5.5

73

1.1

2.8

2.4

439

6.7

17.1

12.5

White

Native Hawaiian and other Pacific islander
Some other race
Two or more races
Hispanic or Latino
Sources: U.S. Census Bureau, 2000 Census; ePodunk
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Figure B1. Original ArcIMS map by the author detailing the new cultural layer (shown
by red dots). This online version of the uses database protocols and map design
appropriated from the San Miguel County GIS (compare Figure 25).
Note : The original website to which this experimental document is linked can be found
at its permanent home at : http://vizproto.prism.asu.edu/watershed

Figure B2. Screen shot of official San Miguel County GIS webMap.
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INFORMED CONSENT FORM (FOR ADULTS)
ARIZONA STATE UNIVERSITY
***************************************************************************************************
TITLE OF RESEARCH STUDY

THE INTERACTIVE WATERSHED:
Mapping Subjective Experience in the San Miguel River Basin Using Geographic Information
Tools

INTRODUCTON
The purposes of this form are to provide you (as a prospective research study
participant) information that may affect your decision as to whether or not to participate
in this research and to record the consent of those who agree to be involved in the
study.
RESEARCHER
Dan Collins, Professor, Herberger College of Art, Arizona State University
STUDY PURPOSE
The purposes of this action research are to capture local “subjective knowledge” of
the San Miguel River watershed and to collaboratively generate a set of
recommendations that guide policy decisions and serve local watershed education and
conservation.
DESCRIPTION OF RESEARCH STUDY
If you decide to participate, then as a study participant you will join a study involving
research of your ―subjective experience‖ of the San Miguel watershed. You will be
asked to do the following:





Complete an online survey and a face to face ―pre-interview‖ to give some
idea of your background and your views on regional watershed issues.
Participate in an introductory community meeting—a focus group—that will
be used to identify issues and themes not revealed by the survey and
interview process. (As this is an ―action research‖ study, much of the process
is left open-ended for new themes and issues to emerge in a dialectic
between the researcher and study group.)
With the assistance of the researcher, create a ―watershed website.‖ A webbased method for capturing subjective responses to specific sites in the
watershed has been developed by the researcher. For example, 5th grade
teacher Jeannie Stewart is conducting a summer camp for kids at a site
known as the Norwood Bridge on the San Miguel River. Stewart will
document children’s responses to the river both qualitatively (e.g., drawings,
poetry, etc.) and quantitatively (measurements of water velocity, temperature,
etc.) using digital photography and video. I will assist each participant, to the
degree necessary, in formatting and uploading their documentation of their
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experience of the watershed to their own personal ―watershed website.‖ See
initial website for Stewart at http://vizproto.prism.asu.edu/watershed/stewart_j
Using ArcGIS software, a geo-referenced database of users’ ―subjective
experiences‖ of specific sites in the watershed will be developed. (In future
iterations, this step will be automated. For the time being, I am using manual
data gathering techniques). In the case of the Stewart example, her text and
images will be tagged with geo-references that allow for easy retrieval in the
form of a GIS database.
I will provide an interactive 3D map that allows web-users to navigate to the
contributions of the project participants. Again, using the Stewart example,
text and images generated by her students will be linked to this map and be
available through a simple point and click process.
Once the project has been completed to your satisfaction, I will conduct one
on one ―post-interviews‖ with you using the 3D interactive map we have
created as a group as an elicitation tool.
Finally, you will be asked to participate in a follow-up community meeting with
stakeholders. At this point, I hope to have organized participant responses
into a true GIS format. Using the video record of the issues and themes
gathered during the preliminary phases of the project, a final ―focus group‖
discussion will identify key ideas that emerged from the study. Final
recommendations of the group will be videorecorded including an action list
of recommendations for further work in the area of watershed education and
conservation.

While the study extends from June 15, 2006 – April 30, 2007, your involvement during
the data gathering phase of the study would not extend beyond Sept. 15, 2006. While
different individuals may spend varying amounts of time on the project, I would hope for
a commitment of at least 12 hours over the course of the summer and early fall. An
estimate of your hours would include:






Completion of online survey questionnaire (30 minutes)
Initial face to face interview (1 - 2 hours)
Work at a watershed location of choice (3 - 5 hours)
Follow-up interview (1 - 2 hours)
Group meetings involving all participants (pre- and post-) (3 – 4 hours)

All work will be conducted either online or within the San Miguel River watershed.
There will be approximately 10 - 15 participants in this study. All participants will be
either full time residents in the Watershed or regular visitors.
RISKS
If you decide to participate in this study, then you can expect to be working for a portion
of the study in an outdoor setting at high altitude. You may face a risk of altitude
sickness, dehydration, mosquito or tick bites, and/or unexplained euphoria. While on
site, you will be responding to your chosen location in ways that involved the use of
materials and/or behaviors that could conceivably, without proper precautions, place you
at risk. Reasonable consideration with respect to your level of endurance and abilities
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should be taken into account when making choices about your chosen method of
responding to the site in a creative way. For example, if you are unable to lift heavy
rocks, it would not be appropriate for you to propose the building of a dam or stone
tower. In this case, it may be more judicious to explore lightweight portable methods of
expression that do not require heavy lifting or other physically taxing processes. The
researcher will assist participants in the selection of their watershed site and creative
processes to ensure that the demands of gaining access to the site and achieving the
goals of the project are within reasonable reach of the physical condition and means of
the participant. (The Watershed is 75 miles long, much of it in remote parts of San
Miguel and adjacent counties, so it is not unreasonable to take reasonable precautions
before doing the outdoor component of the study). As with any research, there is some
possibility that you may be subject to risks that have not yet been identified. If it is
impossible for you to work outdoors for an extended period of time on site, you should
not participate in this study.
BENEFITS
The possible/main benefits of your participation in the research are increased
appreciation and understanding of the uses and abuses of water in San Miguel County.
The individuals chosen for the study are each, in their own way, leaders in particular
sectors of the local community. The expectation is that their involvement in the study will
affect, indirectly, other members of the community in ways that produce concrete action
relative to the watershed.
NEW INFORMATION
If the researcher finds new information during the study that would reasonably change
your decision about participating, then he will provide this information to you.
CONFIDENTIALITY
All information obtained in this study is strictly confidential unless disclosure is required
by law.The results of this research study may be used in reports, presentations, and
publications, butyour identity will not be known except in the case of the publicly
accessible websites that you have a hand in developing. In order to maintain
confidentiality of your records, Dan Collins will use a numbered code to identify
participants in the study. No documents will be published that include the names of
individual participants without express written permission of the participant. Anonymous
direct quotations will be used where appropriate. Information and hard copy data
sources obtained during the study will be stored in my private office. Media sources will
be kept on a password protected server at the PRISM lab at Arizona State University.
The data will be retained until the results of the study have been published. In any
event, the data will not be kept for a period exceeding 3 years from the start of the study.
With publication, the hard-copy data will be shredded and digital data will be erased.
WITHDRAWAL PRIVILEGE
It is ok for you to say no. Even if you say yes now, you are free to say no later, and
withdraw
from the study at any time.
COSTS AND PAYMENTS
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The researcher wants your decision about participating in the study to be absolutely
voluntary. However, there is no payment for your participation in the study.
COMPENSATION FOR ILLNESS AND INJURY
If you agree to participate in the study, then your consent does not waive any of your
legal rights. However, in the event of harm, injury, or illness arising from this study
neither Arizona State University nor the researcher are able to give you any money,
insurance coverage, free medical care, or any compensation for such injury.
VOLUNTARY CONSENT
Any questions you have concerning the research study or your participation in the study,
before or after your consent, will be answered by the researcher:
Dan Collins
In Arizona:
1417 S. Grandview Dr.
Tempe, AZ 85281
In Colorado:
26 Deep Creek Road
PO Box 171
Telluride, CO 81435
Cell: 480-206-2037 (works in both Arizona and Colorado)
Email: dan.collins@asu.edu
If you have questions about your rights as a subject/participant in this research, or if you
feel you have been placed at risk, you can contact the Chair of the Human Subjects
Institutional Review Board, through the ASU Research Compliance Office, at 480965 6788.
This form explains the nature, demands, benefits and any risk of the project. By signing
this form you agree knowingly to assume any risks involved. Remember, your
participation is voluntary. You may choose not to participate or to withdraw your
consent and discontinue participation at any time without penalty or loss of benefit.
In signing this consent form, you are not waiving any legal claims, rights, or
remedies. A copy of this consent form will be given (offered) to you.
Your signature below indicates that you consent to participate in the above study. By
signing below, you are granting to the researchers the right to use your likeness, image,
appearance and performance - whether recorded on or transferred to videotape, film,
slides, photographs, or on the internet - for presenting or publishing this research.
___________________________
Subject's Signature

_________________________
Printed Name

___________
Date

INVESTIGATOR’S STATEMENT
"I certify that I have explained to the above individual the nature and purpose, the
potential benefits and possible risks associated with participation in this research
study, have answered any questions that have been raised, and have witnessed the
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above signature. These elements of Informed Consent conform to the Assurance
given by Arizona State University to the Office for Human Research Protections to
protect the rights of human subjects. I have provided (offered) the subject/participant
a copy of this signed consent document."
Signature of Investigator_________________________________

Date___________

APPENDIX D
INTERACTIVE WATERSHED QUESTIONNAIRE
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THE INTERACTIVE WATERSHED:
Using Action Research and Geographic Information Tools to Foster
Community Participation in Watershed Education
Principal Investigator: Dan Collins
San Miguel Watershed Questionnaire (online version)
Thank you for agreeing to participate in this survey. This questionnaire is part of
a research project investigating general understanding of and involvement with
the San Miguel River watershed. It also provides a snapshot of your attitudes
towards technology and its potential for helping to convey information about the
watershed. The questionnaire should not take more than fifteen minutes to
complete. All responses will be treated in confidence; you are not required to
identify yourself. Your participation in completing this questionnaire is much
appreciated! If you have any queries about this project/questionnaire you can
contact the researcher at this address: dan.collins@asu.edu

Your Name:
E-Mail Address:
1. Gender:
Female
Male
2. Age:
Drop down box:

select one

3. Is English your first language?:
Yes

No

4. Race and ethnicity:
Drop down box:

select one

5. Educational Experience:
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Drop down box:

select one

6. Reason for participating in this project (select the most important):
recommended by a friend
interested in environmental issues in general
interested in the San Miguel watershed
interested in alternative educational media
general interest
Other (explain):

7. I have lived in San Miguel County or in the region for:
Drop down box:

select one

8. Do you spend a lot of time in the natural environment?
yes, a lot.
yes, a bit.
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occasionally.
rarely.
never.
9. What activities best characterize your time outdoors (check all that
apply)?
recreation and/or exercise
professional (e.g., construction worker, surveyor, botanist, painter)
interest or practicing environmental education
Other (explain):

10. Characterize your involvement with the local environment and
watershed:
vocal activist for environmental and watershed issues
I'm knowledgeable about environmental and watershed issues and share my
views from time to time.
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I occasionally participate in activities related to watershed education or
awareness.
know little of what's going on outside and plan on keeping it that way.
Other (explain):

11. I believe that strong measures are called for to preserve the health of
our watershed.
strongly agree
agree
not sure
disagree
strongly disagree
12. Environmental education with an emphasis on watershed issues
should be part of the K-12 curriculum.
strongly agree
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agree
not sure
disagree
strongly disagree
13. Where should ultimate authority for environmental oversight and
watershed management reside?.
Federal Governmental agencies (e.g., Department of Fish and Game,
Bureau of Land Management, EPA, etc. etc.)
State agencies (e.g., Colorado Water Conservation Board, Colorado Division
of Water Resources, etc.)
County agencies (e.g., San Miguel County Planning Department, SMC Open
Space Commission, etc.)
City or Town Regional Planning agencies (e.g., Town of Telluride Regional
Plan)
Private citizens (i.e., privately held property should not be under any
obligation to comply with external controls.)
14. Consider the following definition: Green politics is a body of political
ideas informed by environmentalism aimed at developing a sustainable
society. Given this definition, I would support green candidates at the
local, state, and federal level over other non-green candidates.
strongly agree.
agree.
not sure.
disagree.
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strongly disagree.
15. I would be interested in participating in a watershed inventory that
provides the basis for a funding application for a longitudinal study of my
local watershed.
strongly agree.
agree.
not sure.
disagree.
strongly disagree.
16. I have been involved in the past or am currently involved in some
aspect of watershed activism, education, or public outreach.
I'm deeply involved.
I am concerned and do what I can.
I occasionally lend my support to watershed issues.
I rarely participate in these kinds of issues.
I never participate in issues related to watershed or environmental education.

SECTION TWO: Computer Literacy
Please check/mark the most appropriate answer
17. Are your computer and/or technology skills adequate for what you are
being asked to do in this project? (please discuss)
Yes

No
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18. I can use word processing packages
very easily
quite easily
I need help
with difficulty
I can't use any word processing package
19. Have you ever created a Web page?
yes, by myself
yes, with some help
yes, with a lot of help from someone else
not yet no
20. Do you use e-mail?
yes, a lot.
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yes, a bit.
occasionally.
rarely.
never.
21. Have you ever used a real-time chat facility? e.g. ICQ, chat room, Yahoo
messenger, virtual classroom etc.
yes
no, but I would like to try (skip to Question 23)
no, not interested. (skip to Question 23)
22. When 'chatting' on-line can you express everything you want to say?
always
mostly
sometimes
rarely.
never.
23. Have you ever used, or participated in, a discussion list , blog, or wiki?
(asynchronous)
yes, for both my academic studies and personal use
yes, just for my academic studies
no, but I would like to try
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no, not interested.
never.
24. Do you always respond to the messages on a discussion list, blog, or
wiki?
always and immediately
always, eventually
sometimes, immediately
sometimes, eventually
never.
25. Does what others post on discussion boards influence how you think
about a topic?
a lot
somewhat
very little
not at all
26. I use (click all that apply):
Internet browsers (Internet Explorer, Netscape, Firefox, Safari, etc.)
.pdf documents (e.g., accessed via Adobe Reader, etc)
online libraries or other digital archives (e.g, Wikipedia, Questia, MDID, etc.)
e-books
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online databases (e.g, NIST, EBSCO, ESRI, etc)
online maps (e.g., Google maps, Yahoo maps, ArcGIS products, etc.)
27. Do you use search engines? (e.g. Google, AltaVista, etc.)
a lot
some
occasionally
not at all (Skip to question 29)
28. What has been your main reason for using a search engine?
research for private interest
research for studies
finding contact information for services
finding contact information for individuals
other (please discuss)
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29. How successful do you think you are at finding the info you need online?
very successful
quite successful
average
not very successful
a complete failure!
30. How much time do you spend on-line?
I am always on line.
2 or more hours a day (on average)
once every day or so (to check email for example)
no more than once a week
never.

SECTION THREE: Map Reading
Please check/mark the most appropriate answer. Section 3 of the questionnaire
asks participants whether they agree with statements about the use of maps and
geographic interfaces, particularly the online 3D graphic interface provided for
the Telluride region.
31. I have used maps to better understand my immediate environment
strongly agree.
agree.

186
not sure.
disagree.
strongly disagree.
32. I value maps principally as aids to orientation and navigation.
strongly agree.
agree.
not sure.
disagree.
strongly disagree.
33. In general, maps are the most reliable representations of geographic
information or descriptions of "place."
strongly agree.
agree.
not sure.
disagree.
strongly disagree.
34. A useful map would always include accurate geo-referenced markers.
strongly agree.
agree.
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not sure.
disagree.
strongly disagree.
35. Maps require contextual information and careful labeling in order to be
useful.
strongly agree.
agree.
not sure.
disagree.
strongly disagree.
36. Maps that are tied to particular stories are more effective in conveying
the "meaning of a place."
strongly agree.
agree.
not sure.
disagree.
strongly disagree.
37. Subjective impressions of place are difficult to convey through a
conventional mapping process.
strongly agree.
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agree.
not sure.
disagree.
strongly disagree.
38. Maps delivered via stand-alone computers or the Internet are useful
adjuncts to the geographical information available from tangible 2D maps.
strongly agree.
agree.
not sure.
disagree.
strongly disagree.
39. I have used maps to better understand the relationship of my home or
office to the landscape or regional environment.
strongly agree.
agree.
not sure.
disagree.
strongly disagree.
40. I have used maps to teach about a subject or persuade another person
about the facts concerning a particular place.
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strongly agree.
agree.
not sure.
disagree.
strongly disagree.
41. When using a computer, it is important to be able to orient the map
from 2D "birds-eye" view and 3D views.
strongly agree.
agree.
not sure.
disagree.
strongly disagree.
42. It is important to be able to scale the map from global views to views
that show the details of the local landscape.
strongly agree.
agree.
not sure.
disagree.
strongly disagree.
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43. Having a map available through a standard internet browser (i.e.,
Internet Explorer) rather than in conventional mapping products increases
the likelihood that I would contribute to the development of a database on
watershed.
strongly agree.
agree.
not sure.
disagree.
strongly disagree.
44. How do you feel about using maps found on-line?
I love on-line maps and look at them all the time
maps on-line are good and I occasionally use them
I have no strong feeling one way or another
I don't really like on-line maps .
I hate looking at maps on-line
45. If I could choose the ?metaphor? that would best capture my interest
with respect to a particular on-line map experience it would be:
Zooming in from an all seeing point of view.
organized around historical stories of place
developed as a site for sharing current events in the region
developed as a gaming experience with fly-throughs, a reward structure, and
opportunities for competition.
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Other (please discuss)

Enter any suggestions or comments below:

Mail

Start Over

Page Contact: deepcreek08@gmail.com

APPENDIX E
EXAMPLES FROM THE INTERACTIVE WATERSHED WEBSITE
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ASHLEY BOLING
Historic Walking Tour of Telluride

Figure E1. Ashley Boling‘s Historic Tour of Telluride. Screen shot of website co-created
with the author.
Created in 1991, Ashley‘s historic tour of Telluride is an ongoing and evolving
―walking tour‖—conducted in period costume—of downtown Telluride for the benefit of
interested locals, tourists, and students. For the Interactive Watershed project, Ashley
identified some eight sites of interest to be hyperlinked to the San Miguel County GIS.
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ART GOODTIMES
The Wright Stuff

Figure E2. View of the Lone Cone Mountain near Norwood, Colorado. Source:
http://www.city-data.com/picfiles/pic1456.php, photo by Christine A.B. Odle.
Love it or leave it
the Rednecks say
& I'm all roots & getting redder
here at Cloud Acre
looking south to Lone Cone.
Willow buds thick
in the highway barrow ditch.
Late spring asparagus
& bottle blue iris.
Each night
listening for the arpeggio
whistle of tailfeathers
as the Wilson Snipes
do their loop-to-loop
keeping us mosquito free
amid the irrigated
wetlands of Maverick Draw.
In my own kept fields
a volunteer orchard of summer
sour cherry
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& 50 fall varieties of
heirloom seed potatoes.
Desiree. Ozette. Rose Finn Apple.
Winters it's Sirius
snapping at Orion's heel
on a rip across the milky night sky.
What better place to call
home
than this high desert cloud mesa
high five rippling of the continental
plates before they slap down
fanning towards the coast?
Let others take the plains
The Great Basin.
The indolent urban grids
where most our specie
thrives.
Give me raw Rock.
Mountains. Impossible cliffs.
Cedar. Piñon. Sage
& the silvery blue Juniper.
Give me vistas
free of rooflines.
Whole counties
without stoplights.
Give me Sun
in the window.
Water in the pond.
What works for the Wolf
works for me.
Food in the winter.
Range to roam in
& miles & miles of
the more-than-human
always wild.
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CHRISTINE JARUS
Tree Portraits
Every line should be the universe to you. Robert Henri – The Art Spirit
Artist Statement
These lines are the universe and earth to me. You see, my artwork is a protest against
global warming. The lovely forests gracing our earth are dying. Truly, the earth is being
consumed. So I go out camping, with sadness and urgency in my heart, yet am quieted
during the process of drawing and documenting what we are losing. ―Finding our soul‘s
beauty does that—gives us tremendous freedom from worry.‖ (Love poems from God)
And, such is the power of a beautiful tree: to give until it dies and then go on giving in
the form of art. The way I see it, the immense and immediate concerns of our earth‘s
transformation helps to sweep aside denial, fear, conflict, and paralysis and allows each
and every one of us to help the earth and all of humanity in whatever hopeful, peaceful
way we can.
Project Desription
This project provides a series of ink and watercolor drawings tied to "real world"
mapping coordinates for select trees in the San Miguel River watershed.

Figure E3. Example of a ―tree portrait‖ by Christine Jarus. Watercolor and ink on paper.
The GPS coordinates of the Engelmann Spruce depicted above are:
N 37 degrees, 57.091' W 108 degrees, 09.790'
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ROSEMERRY WAHTOLA TROMMER
Poems from the Bend in the river
So I Listened to the San Miguel River All Month Long

Figure E4. View from just west of ―Society Turn‖
looking east towards Telluride. The San Miguel
River is in the foreground.
If you listen to the river
mid-morning in April
you will hear the rocks tumble
and whatever truth there is,
which is to say
you will hear the rocks tumble
and whatever truth you want to hear.
Listen
how the current
has already changed.

APPENDIX F
SAN MIGUEL COUNTY WEBSITE POLICIES
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POLICIES
Privacy Policy

When you visit the San Miguel County website, we use automated tools to log information about each visit. We process this information in the
aggregate to determine site performance issues, such as popular pages, most frequently downloaded forms, and other site performance
characteristics. This information does not identify you personally. We do not track or record information about individuals and their visits. If
you send an email message to us during your visit to our site, the following information will be collected:




Email address used to send the email message
Contents of the email.

We collect this information to ensure we respond appropriately. For example, we may need to address issues you identify, make
improvements to our website, or forward your email message to another agency for appropriate action.
Disclaimer
While every effort is made to keep information provided over the internet accurate and up-to-date, San Miguel County does not certify the
authenticity or accuracy of such information. No warranties, express or implied, are provided for the content, records and/or mapping data
herein, or for their use or interpretation by the User.
San Miguel County, its elected officials, officers, employees, and agents assume no legal responsibilities for the information or accuracy
contained in this data, including any action taken from reliance on any information contained herein and shall have no liability for any
damages, losses, costs, or expenses, including, but not limited to attorney's fees, arising from the use or misuse of the information provided
herein. The User's use thereof shall constitute an agreement by the User to release San Miguel County, its elected officials, officers,
employees and agents from such liability.
By using this information, the User is stating that the above Disclaimer has been read and that he/she has full understanding and is in
agreement with the contents.
Public Records
The State Open Records Act is applicable to this Privacy Policy. Section 24-72-202, C.R.S. says "It is declared to be the public policy of this
state that all public records shall be open for inspection by any person at reasonable times, except as provided in this part 2 or as otherwise
specifically provided by law."
If personal information is requested on the website or is volunteered by the user, state and federal law may protect that information.
However, all information becomes a public record once it is provided and may be subject to public inspection and copying if not protected by
federal or state law.
Furthermore, the information filed with San Miguel County may be stored electronically and may be made accessible to the public through the
County’s website. Except where disclosure is protected by law, the information that is electronically stored may be inspected by private
individuals and entities.
Users are cautioned that the collection of personal information requested from or volunteered by children online or by email will be treated
the same as information provided by an adult and may be subject to public access.
Third Party Links
The San Miguel County website may contain links to local, state and federal government agencies and to other web sites. The inclusion of
such links does not constitute an endorsement of the destination web site nor the content, viewpoint, accuracy, opinions, policies, products or
site accessibility. Nor does any linkage between San Miguel County and a third party web site imply sponsorship of that web site. When you
link to another website, you leave our site, which means that this Privacy Policy will no longer apply. When you link to another website, you
are subject to the privacy policy of that website
Security Policy
We attempt to ensure that the San Miguel County website remains available to all users by employing software programs to monitor network
traffic to identify unauthorized attempts to upload or change information, or otherwise cause damage.
Cookies
Cookies are small text files placed on your computer, often without your knowledge, while visiting certain sites on the Internet used to
identify your computer. For example, cookies are used by some sites to greet you personally, to post a list of your favorite books to purchase,
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to remember what you had in your shopping basket the last time you visited. You can refuse a cookie or delete a cookie file from your
computer by using any of the widely-available methods. We do not use cookies on this site.

APPENDIX G
LIST OF ARTS INDICATORS
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The following discussion has been excerpted from Jon Hawkes book, The Fourth
Pillar of Sustainability: Culture’s Essential Role in Public Planning (Hawkes, 2001).
Hawkes offers a compelling list of ―arts indicators‖ for rating the level of integration
between the arts and the general community—and by extension to public policy.
The main focus of these indicators is on the connectedness of the arts
community to the wider community and on the development of opportunities for
community members to actively engage in arts practice. It is taken for granted that
the desire of communities to creatively express themselves would be a primary
motive in the development of such a framework. Support for the professional arts
is nevertheless included but it is secondary to active community participation.
The reason this perspective has been adopted arises directly out of the
Community Indicator movement—indicators developed in areas such as
governance, health, education and access to services have all manifested this
desire for direct involvement over and above an expectation that professional
experts will determine, and provide, the necessities of life. In other words, this is a
framework based on assumptions about what the citizenry may want, rather than
on assumptions about what a public authority may feel that it should provide.







THE ARTS COMMUNITY'S CONNECTIONS TO LARGER
COMMUNITY ISSUES AND EXPECTATIONS:
types of new and ongoing experiences created by the arts community specifically
aimed at community development;
extent to which members of the arts community embrace working with
communities as a fundamental role;
working artists and arts groups that are active contributors to community life;
types and numbers of arts projects working with specific communities;
types and numbers of issue-based arts projects.

203
COMMUNITY PERCEPTIONS OF THE ARTS:
recognition of the range of arts practices; for example, folk to fine arts,
ballet to hip hop, Beethoven to Ruby Hunter, Nolan to grafitti;
recognition of the role the arts can play in community development.






















COMMUNITY EXPECTATIONS OF THE ARTS COMMUNITY:
level of community expectations that the arts can be a meaningful reflection of the
community‘s values, history and aspirations;
community perceptions of the arts community‘s willingness to work with
communities addressing community issues;
community perceptions of the nature and extent of publically accessible arts
resources;
levels of community involvement in the management of arts organisations;
community opportunities to influence what arts offerings are available.
CONNECTIONS ACROSS GROUPS/BOUNDARIES:
types of activities offered by the arts community with the intended purpose of
linking groups of people;
number of activities that examine connections among groups or across issues.
DIVERSITY OF OPPORTUNITIES FOR ARTS PA RT I C I PAT I O N ,
INCLUDING OPPORTUNITIES FOR CONTINUOUS AND
DEEPENING PA RT I C I PAT I O N :
opportunities for community members to fully participate in residency and other
community-based arts projects;
range of types of community contribution offered by arts organizations (including
volunteers and ‗friends‘);
proportion of adults surveyed who report significantly meaningful arts
experiences over the past year;
level of significance of, and satisfaction from, participation;
perceived accessibility of arts institutions;
number/location of public art sites;
low cost opportunities to attend performances and/or view exhibitions and
demonstrations.
DIVERSITY OF OPPORTUNITIES FOR YOUTH AND LEVEL AND
CONTINUITY OF PARTICIPATION BY YOUTH:
level and representativeness (for example, neighbourhood, race, ethnicity,
language, gender) of participation by children in public school arts programs;
range of arts visits to schools;
students who are enriched intellectually and emotionally through experiences with
the arts;
types of non-school arts offerings specifically targeted at youth.
THE ARTS COMMUNITY’S RESPONSE TO CULTURAL DIVERSITY:
participation reported by members of racial/ethnic subgroups in arts activities;
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level and type of Indigenous arts activities;
range of arts activities specifically designed with and for cultural subgroups—for
example, women, youth, children, aged, of a particular neighbourhood, homeless,
unemployed, incarcerated.
VITALITY OF ARTS OFFERINGS:
number and nature of community-initiated/controlled arts projects;
extent to which participation results in inspirational experiences that are
technically proficient and meaningful;
depth of connections between arts resources and citizenry;
value(s) reflecting community connections that the artist is trying to convey;
diversity of ways to engage with arts activities; for example, creation,
presentation, witness, volunteer.







HEALTH OF THE ARTS COMMUNITY:
dollar amount of local sales of local artists‘ works;
number (and proportion in comparison with aggregate) of new works presented
by local artists;
opportunities for artists to be involved in public design;
opportunities for artists to pass on their skills in community contexts;
extent to which local artists gain exposure beyond the municipal boundaries;
extent of interstate and international exchanges of artists and their work;
level of investment in public art as a component of building development;
accumulated sponsorship/philanthropic support for the arts;
extent of partnerships between and among arts institutions/groups and with the
communities in which they are based;
types of partnership activities;
level of volunteer opportunities;
attendance at arts events;
numbers of artists domiciled and/or working in the municipality;
numbers of artists in financial difficulties.




OPPORTUNITIES FOR VOCATIONAL ARTS TRAINING:
for example, apprenticeship, residency, and master class opportunities;
accessibility of short and long term post secondary arts training programs.
















DIVERSITY OF INSTITUTIONS INVOLVED IN THE ARTS,
INCLUDING NON-TRADITIONAL EXAMPLES:
venues of different types offering performances and exhibitions;
range of arts activities presented free in open air public places;
commercial and industrial projects with public art components.
ARTS COMMUNITY’S ENGAGEMENT WITH CELEBRATION OF
HERITAGE:
range of oral history projects;
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development of historical and culturally significant sites.




SUSTAINABILITY OF THE ARTS COMMUNITY:
survival rate of established arts groups;
extent to which continued activities are independent of external support or
established groups.







MUNICIPAL CONTRIBUTION:
local government financial support for arts organizations per capita;
types of infrastructural support for the arts community available through local
government;
events and numbers of days booked for arts events in public facilities;
level and nature of community input into policy development;
level and nature of local government decision-making on arts

