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CHAPTER ONE

INTRODUCTION

There is an overwhelming consensus among the scientific community that global
climate change is occurring as the result of anthropogenic emissions of greenhouse gases
into our atmosphere (IPPC, 2007). Climate change presents significant ecological and
social challenges to natural resource agencies, which are responsible for managing
changing landscapes while at the same time communicating the impacts of this
phenomenon and associated management responses with an increasingly concerned
public audience. In most cases, organizations were not structured to undertake dynamic,
interdisciplinary issues, such as climate change and consequently suffer in slow response
times and ineffective communication. A systems approach has not been the norm of past
organizations and institutions. Yafee (1996) found that a systems focus requires cross-
jurisdictional decision-making, which generally violates the current organizational
structure of land management agencies. As environmental pressures become inescapable
realities, organizations of all sectors have acknowledged the need to restructure their
organizational framework to better respond to climate change both internally and
externally.

Due to these challenges this research investigates three separate scales of climate

change communication within America’s public lands:

1



Scale One: Communicating about Climate Change within Natural Resource
Agencies

Scale Two: Communicating Climate Change within the National Park Service
(NPS)

Scale Three: Communicating Climate Change to the Public
Scale One: Communicating about Climate Change within Natural Resource Agencies

RQ 1: What insights can we share with communication practitioners and public

land managers?

RQ 2: What communication principles will help these audiences create effective

strategies for communicating about climate change?

RQ 3: How can we best communicate the complexity of climate change impacts

and nuances of changes at landscape scales?

Natural resource agencies in the U.S. have a huge responsibility to protect and
manage public lands as well as communicate effectively with diverse publics about
impacts of climate change on our nation’s treasured landscapes. To better understand the
challenges natural resource agencies face when combating climate change, Colorado
State University researchers, in partnership with the Office of the Governor of the State
of Colorado, hosted a workshop on the challenges and opportunities to communicating
about climate change on public lands in the western U.S. The conference was entitled:
Communicating About Climate Change: A Governor’s Initiative Toward a Sustainable
West and was held on June 2-4, 2008. Key challenges, considerations, and strategies for
communicating with the public about complex scientific issues were identified and

discussed for present and future exploration.
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There are hundreds of well-organized groups and agencies with agendas for
dealing with climate change, but it is possible that this polyvocal public sphere has
facilitated more polarization than understanding. To overcome this challenge,
organizations and agencies should seek out opportunities to collaborate and cooperate.
Creating clear, concise, and consistent messages may alleviate some of the confusion and
misunderstandings about climate change. The workshop provided a starting point for
improved agency collaboration and coordination, building organizational capacity in
communicating climate change.

Scale Two: Communicating Climate Change within the National Park Service (NPS)
RQ 1: What enhances the NPS’s potential to build organizational resiliency as the
agency responds to climate change?
RQ 2: What challenges the NPS's potential to build organizational resiliency in
response to climate change?

After determining several challenges to climate change communication within
natural resource agencies, scale two will concentrate on understanding the complexity of
these issues by conducting an organizational assessment of one land management agency,
the NPS. This study examines the motivations and barriers to organizational changes that
are taking place at the NPS because of global climate change effects.

This assessment will determine their ability to react, cope, and change to an
environmental stimulus, specifically climate change. It will also identify weaknesses and
strengths in managing for climate change as well as determining areas and strategies for
natural resource agencies to improve upon and to consider during decision-making. This

research evaluates NPS’ overall resiliency and adaptive capacity to managing and
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communicating climate change both as an internal organization and also externally to
visitors. The study as a whole will help to test the theoretical understanding of
organizational change and resilience, and help to better recognize how climate change
pressures are causing transformation within social systems. The results from this study
will help inform NPS’ strategic response plan for climate change that is currently being
developed.

Scale Three: Communicating Climate Change to the Public

RQ 1: How do National Parks in the Western United States currently

communicate about climate change?

RQ 2: Are National Parks utilizing a place-based approach?

While climate change science is more understood than ever before we still lack
sufficient research to effectively communicate and influence behavior on climate change
issues. Moser and Dilling (2004) found that there is a widening gap between the
individual’s awareness of what climate change action is needed and what actions are
being taken. Without an understanding of what to do, individuals are left feeling
overwhelmed and frightened. Further research on climate change communication will
allow public land management agencies to determine communication barriers and
effective strategies to reach the public.

Due to this need, scale three is primarily focused on identifying how messages
and landscapes of America’s National Parks may influence the visitor’s perception and
understanding of climate change. | propose that Parks and other landscapes offer an
opportunity for place-based discourse about climate change through a visceral, material,

and emotional experience. | will use place-based discourse as my conceptual framework,
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for making sense of public communication about climate change connected to specific
and unique landscapes. This framework will be used to analyze artifacts collected at three
popular national parks in the Western United States — Rocky Mountain National Park,
Yellowstone National Park, and Glacier National Park. This study determines how
National Parks are communicating about climate change and if they are using the full
potential of this unique place-based approach and communication opportunity.

Research Perspective

The foundation for this research is influenced from an interpretive world view that
is not seen in black and white but rather in shades of gray. This interpretive paradigm
allows me to combine multiple realities to explore several qualitative approaches to study
the research questions concerning climate change communication. While in quantitative
research there may be one answer to a question, qualitative research discovers different
results depending on the interpretation the researcher uses to study the question (Willis et
al., 2007). In the spirit of Glesne's (2006) perspective, “There are many ways to connect
the dots...” (p. 19). Overall, this research perspective encourages new creative ideas and
methods to explore the same questions we have studied in the past. These principles will
allow me a systematic framework from which | can approach the different research scales
and data sets.

Methodological Approach
Scale One: Communicating about Climate Change within Natural Resource Agencies
RQ 1: What insights can we share with communication practitioners and public

land managers?



RQ 2: What communication principles will help these audiences create effective

strategies for communicating about climate change?

RQ 3: How can we best communicate the complexity of climate change impacts

and nuances of changes at landscape scales?

The workshop convened 41 scientists and public land managers to address how
climate change can be discussed by natural resource agencies with their respective
visitors and stakeholder groups during the three-day workshop. Several data sources
were collected during the workshop including brainstorming exercises, field notes,
lectures, personal journals, and surveys. Through facilitated group break-out sessions,
participants created communication strategies, including specific messages and delivery
mechanisms, which could be used with different audiences to capture attention and
ultimately inspire action on the climate change issue.

The combination of facilitation, observation, and participation will allow me to
gain an in-depth understanding of the intricacies of climate change communication within
the context of public lands. Content analysis of data will be used to explore emergent
codes applicable to communication challenges and strategies. Analysis will reveal
prevailing themes and messages that demonstrated the viewpoints of workshop
participants.

Scale Two: Communicating Climate Change within the National Park Service

RQ 1: What enhances the NPS’s potential to build organizational resiliency as the

agency responds to climate change?

RQ 2: What challenges the NPS’s potential to build organizational resiliency in

response to climate change?



In order to conduct an organizational assessment | developed a data collection
instrument which can be found in Appendix A. This instrument is to guide electronic
surveys and interviews for NPS employees. The NPS sample consists of a nonprobability
sample which was purposefully selected by NPS’ Climate Change Coordinator to
represent the different levels of employees within the agency: National, Regional, and
Park. This is intended to provide a good representation of the agency as a whole as
opposed to a top-down hierarchical viewpoint. The study was designed to consist of
purely qualitative methods. These eight open-ended questions were created to encourage
in-depth organizational perspectives. Questions addressed topics such as the main
challenges in dealing with climate change, long-term issues, barriers to responding to
challenges, organizational structures that limit communication, the NPS’s effectiveness to
cope with climate change, and the joys and opportunities in working in response to
climate change. A qualitative methodology is the most useful and appropriate approach
to gather in-depth and detailed insight on NPS. However, | do note that it would be
beneficial to include a quantitative component in the future to explore findings that are
generalizable to other organizations.

Employees were instructed to complete the survey and send the results back
electronically. Once receiving the e-mail, | copy and paste the data from the e-mail into a
document representing their employment in the National, Regional, or Park level. The e-
mail is then immediately deleted, in addition to the name of the employee from the data
set to ensure confidentiality. In some instances, the survey is administered as a semi-
structured telephone interview. In these cases, interviews are recorded and transcribed

before analyzed.



Before choosing an analysis method for the data, | explored a few mapping
exercises to view the data through a different lens. This included both taxonomy (see
Figure 1) and domains (see Figure 2) which led me to my current methodology. |
conclude that it will be best to conduct a modified grounded theory coding process for the
qualitative data analysis (Straus & Corbin, 1990). This includes a line by line data
analysis including processes of open coding, axial coding, and a process of constant
comparison. For the purposes of this research I will perform an initial coding analysis to
discover key themes amongst the data set. Codes will then be developed iteratively as |

employee a comparison process.



Figure 1. Taxonomy of desired resources
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Figure 2. Domain of organizational challenges and opportunities
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Scale Three: Communicating Climate Change to the Public

RQ 1: How do National Parks in the Western United States currently

communicate about climate change?

RQ 2: Are National Parks utilizing a place-based approach?

This proposed research combines rhetorical and observational studies in
America’s National Parks. The project explores how Rocky Mountain National Park,
Yellowstone National Park, and Glacier National Park are communicating about global
climate change through a generative rhetorical analysis of a combination of artifacts.
Generative rhetorical analysis allows the flexibility to generate units of analysis based on
relevant theory (Foss, 1996). This analytical process focuses my lens and illuminates
significant features of the artifacts, which allows me to determine how National Parks in
the Western United States currently communicate about climate change and if they are
utilizing a place-based approach.

The study is an analysis of the artifacts that were collected or seen at these parks
during extended visits between May 2008 and August 2008. | experience and interpret
many of the messages a typical visitor would be exposed to while touring these parks:
ranger-led programs, photographs, films, tours, brochures, books, and exhibits. Each
examination of the artifacts allow me to discover further information, relationships, and
patterns linking the whole set of artifacts (Foss, 1996). Engaging in a closely conducted
analysis will identify key terms and themes allowing me to explore the context and
meaning of the communication tool. Conceptual frameworks such as place-based
discourse, connection to place, and place-based education will help create units of

analysis in which | use to analyze the artifacts.
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Through open coding | identified and analyzed common climate change themes
across various forms of messages (i.e., brochures, ranger talks, interpretive boards). |
began with an open-reading and open-coding of all of the collected textual materials, then
the research team compare open codes, discuss, and negotiate to reach main coding
categories. The research team agreed that these codes capture the main messages about
climate change presented in literature received at the Parks.

My goal is to analyze each park as a complete artifact; | read the Park’s
communication as well as the Park’s landscape to determine whether a place-based
discourse is being used and whether it was an effective strategy for visitors to make sense
of climate change. In determining whether a place-based framework is used I analyze
the park’s messages for evidence of appeals to one’s connection to the place and
messages designed with an understanding of place-based education. Through this
process | will identify examples of place-based discourse. The open codes combined
with the three principles of a place-based discourse, informed by theory, provide a
framework to interpret messages about climate change.

Broader Significance

According to the Intergovernmental Panel on Climate Change, carbon emissions
are recommended to be reduced at least 25 to 40 percent from 1990 levels in order to
mitigate adverse social-ecological effects. (Gupta et al., 2007). This response will require
effective communication efforts focused on connecting climate change impacts to human
behaviors. As the United Nations Educational, Scientific and Cultural Organization

(2009) points out however, it is not only necessary that people understand the issue but
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that they “respond to the nature, causes and consequences of climate change” (p.3). This
research is intended to explore these issues in-depth.

Overall, we believe the conceptualization and operationalization of this research
has the potential to contribute to a deeper, multifaceted understanding of organizational
change and communication in the face of climate change. This research contributes to
finding innovative solutions to very complex problems that we are all facing globally.
The principles of this research can be shaped to meet the needs of any place or cultural
context around the world.

Research will inform important knowledge gaps pertaining to climate change
communication and management in federal land management agencies. The three scales
and research perspectives will contribute to a larger investigation, providing multiple
insights to a very complex and nuanced challenge of communicating and organizing in an
era of rapid environmental change such as climate change. A master’s thesis and
manuscripts which will be submitted to journals for publication will be part of the
product of this research. Additionally, research will inform NPS’ strategic response plan
on climate change.

Road Map

This thesis explores three separate scales of climate change communication within
America’s public lands. Each scale is discussed in the following journal or academic
book submissions:

Scale One: Communicating about Climate Change within Natural Resource Agencies

Journal Submission:

13



Schweizer, S.E., Thompson, J.L., Teel, T., & Bruyere, B.L. (2009).
Strategies for communicating climate change impacts on public

lands. Science Communication, 31, 266-274.

Scale Two: Communicating Climate Change within the National Park Service
Journal Submission:

The article will be submitted March of 2010 to Human Ecology Review.

Scale Three: Communicating Climate Change to the Public
Academic Book Submission:
Schweizer, S.E. & Thompson, J.L. (2010, in press). Place-based learning
and discourse: Communicating climate change in America’s
National Parks. In Carvalho & Peterson (Eds.), Governance

Communication and the Political Aspects of Climate Change.
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CHAPTER TWO

COMMUNICATIONG ABOUT CLIMATE CHANGE WITHIN NATURAL
RESOURCE AGENCIES

Introduction

There is an overwhelming consensus among the scientific community that global
climate change is occurring as the result of anthropogenic emissions of greenhouse gases
into our atmosphere. While the Earth experiences climatic changes through time,
compelling empirical and simulated data depict these changes are occurring more rapidly
than at any other period in recent human history (Christensen et al., 2007). Climate
change presents significant ecological and social challenges to natural resource agencies,
which are responsible for managing changing landscapes while at the same time
communicating the impacts of this phenomenon and associated management responses
with an increasingly concerned public audience. Arguably, many of these agencies were
not designed or organizationally structured to address such interdisciplinary issues that
transcend agency boundaries, nor have they been fully equipped to communicate the
nuances of such complex topics with the public. Effectively dealing with the challenge of
climate change will require thoughtful and coordinated responses across multiple
agencies, communities and landscapes. Further, agency coordination of communication

efforts will be critical to ensuring the public receives clear, consistent messages about
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climate change. Given the uncertainty that often surrounds this issue, consistency will be
key to building greater consensus among the public and gaining support for future
climate change initiatives.

To contribute to improved agency coordination and capacity building in climate
change communication, the Warner College of Natural Resources at Colorado State
University, in partnership with the Office of the Governor of the State of Colorado,
hosted a three-day workshop in June 2008 on the challenges and opportunities to
communicating climate change on public lands in the western United States. The
workshop convened 41 scientists and public land managers to address how climate
change can be discussed by natural resource agencies with their respective visitors and
stakeholder groups. The approach used during the workshop consisted of the following
four components: First, following presentations by lead scientists with expertise in
climate change impacts, participants worked to distill climate change research into a
series of explicit, uncomplicated “message themes” for use in agency communication
efforts. Second, a team of social scientists offered their recommendations for
overcoming challenges to effective communication with the public about complex
scientific topics, specifically climate change. Included in this was an overview of prior
research regarding public understanding of climate change to-date. A third component of
the workshop focused on exploring what participating agencies are currently doing in the
area of climate change communication. Finally, through facilitated group break-out
sessions, participants were asked to build upon what they had learned throughout the
workshop to design communication strategies, including specific messages and delivery

mechanisms, which could be used with different audiences to capture attention and
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ultimately inspire action on the climate change issue. Here we offer a summary of ideas
generated from the various components of this workshop, including a set of 10 key
principles for effective climate change communication in a land management context.
Challenges to Effectively Communicating about
Climate Change on our Public Lands

Nearly 30% of the United States is designated as federally owned and managed
public lands. With this privilege comes a monumental responsibility and opportunity to
communicate the impacts of climate change to the public. It could be argued that land
management agencies have the potential to effectively disseminate information and
educate audiences in more depth than popular media. Agencies annually captivate the
attention of millions of visitors; enthralled with majestic landscapes and historical-
cultural treasures. Parks and protected areas seem to be an ideal venue to inform,
influence perceptions and empower behavioral action concerning climate change.

Many factors have challenged the effective communication of climate change
science to the public. There is an enormous time lag in the change in climate and
changes in our social system coupled with the assumption that the impacts of climate
change most directly affect people and animals far away (Moser & Dilling, 2004). For
this reason, individuals rarely see climate change as a local issue or related to places they
value (Bostrom & Lashoff, 2007). There is also a widening gap between the public’s
awareness of what action is needed and what actions are being taken. Without an
understanding of what to do, individuals are left feeling overwhelmed and frightened

(Moser & Dilling, 2004).
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The leading challenge in communicating about climate change with the public is
that we do not have many local examples or stories that argue global climate change is
happening now and impacting our current life and landscape. It is difficult to attach any
one event to climate change; it’s the trends and patterns over a longer period of time,
which also requires that the public stay engaged over a longer period of time. Americans
seem to accept climate change as a real phenomenon, but the challenge that appears the
most pervasive is that most do not seem to have a great deal of concern about it (NSF,
2006; Pew Global Attitudes Project, 2006). Polls report that people feel “there’s nothing
they can do about it — or that someone should do something about it, but that someone
isn’t them” (Galst, 2008, p. 68). Instead the perception of global warming is that it is a
risk far off in the future that will primarily impact people, animals, and places in distant
locations (Leiserowitz, 2007). Overcoming this challenge requires that climate change
communicators connect human choices and behaviors to the cause of climate change
events by educating their audience on the complexity of system dynamics.

To overcome these barriers, organizations and agencies should seek out
opportunities to collaborate by creating clear, concise, and consistent messages about
climate change. Discussions throughout the workshop revolved around identifying
fundamental principles for effective communication about climate change science and
impacts to the public. In addition, workshop participants discussed how to overcome the
typical doom and gloom messages about climate change. Participants also learned about
prior research regarding public understanding of and communication about climate
change. Six specific insights emerged during the workshop and guided the participants’

development of key messages about climate change: (1) While, an abundance of
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scientific research has outlined the concerns about climate change for years, the science
about climate change has cast it is serious issue, the balanced coverage ethic of the media
in the United States led to a period of uncertainty among policy-makers and the public
(Boykoff, 2005; Boykoff & Boykoff, 2004; Corbett & Durfee, 2004; Gelbspan, 2005;
Tolan & Berzon, 2005). (2) Doom and gloom messages can be effective for raising
awareness about an issue, but can, discourage people from taking action (Slovic, 1993;
Thompson & Schweizer, 2008). (3) Desired behaviors to mitigate climate change must
be linked to a person’s values, beliefs and attitudes regarding the behavior (Moser &
Dilling, 2004; Moyers, 2005; Teel, 2008; Von Storch & Krauss, 2005). (4) Messages
about climate change should appeal to both cognitive and affective dimensions
(McKibben, 2007; Fitzgerald, 2007; Teel, 2008). (5) Using a place-based approach to
discuss climate change impacts on specific regions, communities and locations has
promise in making messages more effective (Fitzgerald, 2007; Grossman, 2005;
Thomashow, 2002; Thompson & Schweizer, 2008). (6) There is no one-size-fits-all
message. The general public does not exist, so effective outreach to diverse audiences
will require multiple communication strategies and messages (Moser & Dilling, 2004;
Thompson & Schweizer, 2008).

The agency representatives, climate change experts and workshop participants
spent the first day filtering through several presentations and current research literature to
identify the core messages they want to communicate about climate change. In an effort
to focus their communication efforts and design coherent, cross-agency communication
strategies, the participants agreed on nine key messages about climate change and its

impacts:
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9.

Human choices impact climate change.

The impacts of climate change are occurring more quickly than initially
predicted.

The future will look different, and we must adapt to it.

Climate change impacts will vary by location. Some areas will become hotter,
some colder, some drier and some wetter.

Climate change is like gravity — affects everyone.

Climate change affects you and the places important you.

Addressing climate change will require a combination of actions at multiple
scales, from international, national, state and local policy to individual
behaviors.

Climate change will have significant social and economic impacts. This is not
only a matter of saving the planet, but also saving ourselves.

You can help make a difference in addressing climate change.

The workshop participants agreed that these messages have the potential to

effectively capture attention and inspire action among a variety of audiences.

Throughout the rest of the workshop, participants worked in small groups to develop

communication strategies. They began by selecting a target audience, refining the key

messages to resonate with that audience and brainstorming how to best disseminate the

message.

Example Strategies for Communicating about

Climate Change Impacts on our Public Lands
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For public land managers, climate change is an issue of dynamic scientific and

socio-political complexity, and consequently, plans for communicating about it need to

be carefully developed, based on sound science and aligned with best practices of

communication. Throughout the workshop participants developed several message

strategies; Table 1 and Table 2 outline message design efforts during group break-out

sessions.

Table 1. Climate change communication message for park visitors

Target Audience:

Visitors to a National Park

Key Messages:

“Our everyday actions outside the park affect the natural
resources inside this park you enjoy.”

“Collectively, we can make a difference to minimize the
impact of climate change.”

“Practice new behaviors during your visit! At this park you can
(insert relevant behaviors here).”

Message Delivery
Considerations:

Brochures distributed at entrance booths

Interpretive presentations by rangers at visitor centers and
during park programs/activities

Table 2. Climate change communication message for educators and students

Target Audience:

Educators & Students

Key Messages:

“Climate change is real, and specific impacts are occurring.”
(Emphasize tangible examples tied to local places.)

“There is still a lot we don’t know.”
“There are specific actions you can take to help.”

(offer examples; personalize and focus on the positive)

Message Delivery
Considerations:

Use interactive online activities and content development tools;
incorporate technology.
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Keep things simple.

Incorporate messages into existing nature-based education
programs (learning from what works for other issues), and
make it fun for kids!

Messages should demonstrate how climate change is important
and relevant to them; communicate how they can make a
difference with their actions.

Link messages to local issues, local places and local
charismatic wildlife.

Carbon footprint calculators are an example of a strategy that
could be used to reach kids as well as adults.

Link children to children of the same age group in other parts
of the world where climate change impacts are evident (e.g.,
via online discussion), so they can learn about what others are
experiencing.

10 Key Principles for Communicating about Climate Change

Based on current research about communicating climate change, coupled with the
practitioner expertise present at the workshop, we propose a set of 10 key principles for
effective climate change communication. While many of these principles are based on
the principles of effective communication in any situation, several are particularly
relevant and effective for land management agencies communicating about climate
change. Ultimately, these principles, taken as message design suggestions create a
coherent set of guidelines to help land management agencies, journalists, scientists and
citizens produce more effective messages about climate change.

1. Know your audience and select a credible messenger for that audience.
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10.

Know what type of claim, argument you are asserting and why it is appropriate
for your audience. Lead with your strongest argument or your most confident
point.

Connect your message to cultural values and beliefs; people react to traditions,
experiences and shared values — not abstract concepts and scientific data.

Make the message meaningful; appeal to values that are meaningful for your
audience.

Make the message empowering; tell your audience what specific actions they can
take to make a difference.

Encourage your audience to engage in systems-thinking, and help them to
understand dynamic interrelationships and interconnections.

Partner with other organizations, key players, leaders, employees, rock bands, and
neighbors.

Start from the inside — get your organization’s top leaders involved, inspire action
internally first, then communicate about it.

Communicate about actions and remember that actions and events are an effective
mode of communication.

Situate the issue in a specific location or place.

Scientists, communicators and stewards of public lands should consider these

strategies when developing climate change messages. They can begin by focusing on
presenting local climate change impacts that are occurring right now, making climate
change an issue that is current and salient to community members and decision-makers.

Providing relevant, contextual examples will encourage and influence individuals to
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make positive changes to combat climate change on a local, regional, national and global
scale. In order to make a significant impact on visitors’ awareness and behaviors, land
agencies must create a way to link people to tangible and accessible climate change

issues that occur on the land (Thomashow, 2002).
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CHAPTER THREE

COMMUNICATING CLIMATE CHANGE WITHIN THE NATIONAL PARK
SERVICE

Introduction

In this study we propose that a resilience framework is an effective strategy for
assessing organizational change. Global climate change presents significant ecological
and organizational challenges to organizations and institutions. In most cases,
organizations were not structured to undertake dynamic, interdisciplinary issues, such as
climate change and consequently suffer in slow response times. A systems approach has
not been the norm of past organizations and institutions. Yafee (1996) found that a
systems focus requires cross-jurisdictional decision-making, which generally violates the
current organizational structure of land management agencies. As environmental
pressures become inescapable realities, organizations of all sectors have acknowledged
the need to restructure their organizational framework to better respond to climate
change. Ginsberg (1988) provides a framework to analyze internal and external changes
organizations face; the model explores how changes can hinder and encourage change. A
resilience approach builds on this preliminary framework in order to better understand
organizational change in times of complexity and uncertainty. Further research is needed
to understand how to create resilient organizations that can effectively manage
themselves as they respond to rapid global environmental change. In this study we apply
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an organizational resilience framework to the United States’ National Park Service (NPS)
and their initial approach to managing and responding to rapid climate change. We offer
the following research questions to frame our investigation:

RQ 1: What enhances the NPS's potential to build organizational resiliency as the

agency responds to climate change?

RQ 2: What challenges the NPS'’s potential to build organizational resiliency in

response to climate change?

The goal of this project is to apply the principles of social-ecological resilience
theory to the challenges inherit in responding to climate change at the institutional level.
We focus on the history and transformation of ecological resilience into frameworks
currently being used for evaluating and developing resilience in social-ecological
systems, such as federal land management agencies. For the purpose of this study, we
define an organization as a networked or structured group of people who work together to
achieve a specific mission or set of goals.

We developed an organizational resilience framework, which became the basis
for an in-depth case study of the NPS. This investigation examined the agency’s ability
to react, cope, and change to an environmental stimulus, specifically climate change. The
findings from our case study allow us to test our theoretical understanding of
organizational change and resilience, and help us to better recognize how climate change
pressures transformation within social systems.

Ecological Resilience
The theory of resilience in ecological systems was first introduced in Holling’s

(1973), Resilience and Stability of Ecological Systems. He uses the spruce budworm and
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spruce-fir forests of eastern Canada to discuss these two types of behavior in ecological
systems. Holling (1973) defines resilience as “...the persistence of relationships within a
system and is a measure of the ability of these systems to absorb changes of state
variables, driving variables, and parameters, and still persist” (p. 17). Today, the
Resilience Alliance (2008) defines ecosystem resilience in a similar way, “...the capacity
of an ecosystem to tolerate disturbance without collapsing into a qualitatively different
state that is controlled by a different set of processes. A resilient ecosystem can withstand
shocks and rebuild itself when necessary” (p. 1).

Holling (1973) measured resilience by examining the boundary of a domain as
opposed to centering on the equilibrium through a stability lens. He recognized that
while measuring stability is more convenient, it does not show the true character and
interconnectedness of an ecological system. Holling (1973) discussed the need for land
managers to stay flexible in order to develop the capacity to adapt to uncertain and
unexpected environmental changes that the future holds.

Ecological resilience models are often used as tools for understanding ecosystem
processes including population and landscape ecology in adaptive resource management
practices. Holling (1995) proposed an adaptive cycle model that was originally designed
to interpret the resilience of complex ecological ecosystems. Every system circulates
continuously through exploitation, conservation, release and then reorganization. This
insight, founded on the understanding that the natural system is one of change rather than
one of equilibrium, has provoked researchers in many fields to ask questions about how

they view and measure the systems in which they study.
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Holling’s adaptive cycle model provides a better understanding of system
dynamics that links together system organization, resilience, and complex dynamics.
This model has also been used to understand the relationships between social-ecological
dynamics (Berkes & Folke, 1998). This same cycle can be used to examine land
management organizations. The foreloop explores the slow phase of an organization’s
growth and accumulation of potential while the backloop examines the rapid
transformation and restructuring within an organization. The following section, we
explore opportunities for interpreting ecological resilience in the context of
organizational change.

Social-Ecological Resilience

Adger and colleagues (2002) defined social resilience as: “...the ability of a
community to withstand external shocks and stresses without significant upheaval” (p.
358). Likewise, the Resilience Alliance (2008) assures us that, “Resilience in social
systems has the added capacity of humans to anticipate and plan for the future” (p.1).
Resilience scholars have studied the ability of social systems to reorganize and renew
following environmental change (Berkes et al.,2003; Tompkins & Adger, 2004). The
concept of social-ecological resilience is centered on understanding how society behaves
and adapts to environmental changes. When social systems have the capacity and
flexibility needed to manage these stresses, such as a natural disaster or rapid climate
change impacts the community remains resilient.

Adger (2000) provides examples of the connection between social and ecological
resilience in his Vietnam mangrove case study. He explains, “The ability to absorb these

changes depends on social capital but also on the role of surprises and the characteristics
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of the resource system” (p. 359). The resilience of a social-ecological system is also
determined by the dependence of a social group on a single ecosystem, in this case, the
mangrove ecosystem. The dependence on a single resource can lead to high levels of
social vulnerability and stress within a social system. Decisions and actions taken to
counter environmental changes are often intended to reduce vulnerability and enhance the
resilience of a social system and its adaptive capacity (Nelson et al., 2007; Tompkins &
Adger, 2004). For example, a social group may decide to change crops, timing, or the
species in which they sustain life from in order to increase resilience and maintain their
desired way of life.

NKkhata, Breen, and Freimund (2008) suggest that a resilient social system must
understand the complexity of the relational change that is taking place in the environment
to successfully re-organize. There will always be a degree of uncertainty about how
ecological processes will unfold, and because of this, it is even more important to
determine how we can create resilient social-ecological systems that have the ability to
withstand unanticipated change and disturbances. Institutions and organizations are the
key determinants linking the non-linear relationships between social and ecological
resilience (Adger, 2000). Because of this significant relationship, we conceptualize
organizational resilience, and the possibilities that it offers for understanding
organizational and institutional responses to the unpredictable impacts of global climate
change.

Organizational Resilience
The concept of organizational resilience is relatively new and provides a unique

lens to understand how institutions remain resilient in the context of rapid change.
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McManus and colleagues (2008) defined organizational resilience as “...a function of an
organization’s overall situation awareness, management of keystone vulnerabilities, and
adaptive capacity in a complex, dynamic, and interconnected environment” (p.82). We
believe this definition is easy to comprehend and covers a broad spectrum of resilience
qualities for all types of organizations. At present time there is very little research on
how organizational change can actually benefit the natural environment (James et al.,
2007); however, conceptualizing organizational resilience with organizational change
may help to better understand how institutions respond to and impact environmental
changes. It also allows us to evaluate and understand how organizations perform and
prepare before, during and after large-scale environmental changes (McManus, 2007).
Organizations and institutions can play a huge role in building resilience in communities
by managing for a state of continuous change rather than a state of equilibrium.
Brundson and Dalziell (2005) stressed the importance of staying focused on the future in
order to create more resilient organizations, and ultimately communities.

It is important to remember that environmental changes do not always lead to
negative outcomes for organizations, institutions and society. Folke (2006) reminds us,
“...aresilient social-ecological system, disturbance has the potential to create opportunity
for doing new things, for innovation and for development” (p. 253). Environmental
changes force us to adapt and be innovative, especially in how we organize and
communicate. High resilience allows for institutions to successfully cope with
environmental changes by promoting organizational and social learning and developing
new creative ideas to address external environmental pressures. Collaborative

management, adaptive management, co-management and interdisciplinary work have
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been shown to be effective strategies for collective decision-making to build resilience in
social-ecological systems (Walker et al., 2006, Berkes et al., 2003). Adaptive
management and active learning is necessary in a world of assumed constant flux and
change. Tompkins and Adger (2004) suggest that, “...adaptive management processes,
increase present-day resilience, which can in turn increase the ability to respond to the
threats of long-term climate change” (p. 2).

We build our framework on a limited set of case studies, most from the Resilient
Organisations program in New Zealand. We used principles from McManus’ (2007)
work on natural disaster events and organizational resilience and adapted them to
understand how the NPS was dealing with issues related to responding to climate change.

Organizational Resilience: A Climate Change Framework for NPS

We propose an integrated framework to understand organizational responses to
climate change, rooted in the recent work and case studies of resilience theory. Our
proposed framework provides a foundation for how organizations, specifically land
management agencies, change and adapt in the context of climate change. Many
agencies have recognized that there is no structured mechanism for coordinating climate
change communication and management efforts. The traditional agency structure does
not have the capacity to change as quickly as the climate is changing. They now need to

manage at landscape scales instead of traditional boundaries and jurisdictions, which is
forcing a shift in responsibilities. Effectively responding to the challenge of climate

change will require thoughtful and coordinated responses across the agency. By

analyzing organizational change, from this perspective, we hope to create an integrated
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mechanism to help organizations, such as land management agencies increase their
resilience to climate change.

We chose to look at one specific case to better understand the complexity of
climate change issues within an organization. We explore Stake’s (2005, p. 443)
epistemological question: “What can be learned about the single case?”” Through our
investigation, we were able to identify current needs for effectively managing resources
and evaluating past performances, achievements, and failures in responding to climate
change. This case is a combination of an intrinsic and instrumental case study (Stake,
2005). Itis considered an intrinsic case study because we are interested in better
understanding NPS as one specific case. The NPS case study we present is an analysis of
past experiences and present needs which has a practical application as well as
instrumental theoretical implications. We believe this analysis provides the agency with
a foundation to determine future opportunities to build NPS’ adaptive capacity and
resilience across multiple disciplines and scales.

Theoretically, we offer insight into the operationalization of a resilience
framework as an evaluation tool for analyzing how NPS responds to climate change.
Through this operationalization we aim to understand how NPS enhances or hinders the

potential to building resiliency toward an effective climate change response.

Method
In order to test our theoretical framework and identify organizational challenges
to building climate change resiliency within the NPS; we took an in-depth case study

approach, including qualitative interviews with members situated at multiple scales
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within the organization. We interviewed 36 NPS employees through open-ended
electronic surveys or semi-structured interviews (Patton, 1990). Twenty six employees
completed the open-ended survey and sent the results back electronically. We conducted
10 semi-structured telephone interviews in the place of electronic surveys. Interviews
ranged from 20 minutes to two hours in length. Interviews were audio-recorded and
transcribed with the permission of employees.

This was a nonprobability sample in which participants were purposefully
selected by NPS’ Climate Change Coordinator to represent the different levels of
employees within the agency: National, Regional, and Park. This sampling strategy was
intended to provide a representation of the agency as a whole as opposed to a top-down
viewpoint. Other interviewees were suggested as the interviews progressed using a
snowball sampling method.

We asked eight open-ended questions to encourage in-depth organizational
reflection among the participants. These interview questions were developed with insight
from NPS’ Climate Change Coordinator. This inside perspective allowed us to test
questions for clarity and richness (Glesne, 2006). Probing questions followed key
questions to encourage a deeper response from the participants (Patton, 1990). In attempt
to ensure anonymity while illustrating cross-scale perspective, employee participants will
be referred by their position within the agency. Questions addressed topics such as the
main challenges in dealing with climate change, long-term issues, barriers to responding
to challenges, organizational structures that limit communication, the NPS’s effectiveness
to cope with climate change, and the opportunities in working to respond to climate

change.
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Interviews and open-ended electronic surveys were analyzed using a modified
grounded theory coding process (Straus & Corbin, 1990). We explored the data through
interpretive approaches such as written memos, taxonomies, and domains in order to
view the data through different perspectives.

We conceptualized categories for the taxonomies and then created domain
variables. We began to consider a few analytical questions that stimulated the domain
and taxonomic analysis. What are the organizational barriers to managing climate
change? Are there any internal or external motivations for working with climate change
issues? Is climate change leadership needed and what already exists? How does NPS
need to reorganize in the future to best manage climate change? What resources are
needed now and for the future? In addition, we discovered that we saw reemerging
themes that we previously had created in previous code books. This reaffirms that our
past codes are accurate based on reoccurrence in the data set. The taxonomies were also
used to study relationships within and across the different domains. We found new ways
of thinking about the data and generated new domains that were not previously seen in
the same way during the previous process of analyzing and coding.

Qualitative analysis of the data proceeded as follows: reading all data, developing
inductive themes and categories, then engaging in a process of constant comparison that
allowed new insight and revision of categories. Throughout this process we identified
key themes regarding NPS’s climate change response and resiliency potential.

Interviews were supplemented and reinforced by a larger project in which we
were participant-observers for two years. During this time we facilitated, participated,

and observed: official documents, e-mail listservs, climate change working group calls,
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and meeting summaries. This background allowed us to further our understanding of the
climate change issues facing NPS. We believe the following results capture a
representative sample of the NPS’ climate change experiences. In the following section,
we explore how a resilience framework can be used to understand how the NPS is
responding to rapid climate change.
Results

We present results through five codes that emerged through analysis: (1)
leadership, (2) communication and collaboration, (3) science, training, and decision-
making, (4) holistic view (5) money, time, and employees. In particular, we offer insight
into elements that enhanced resilience and those that hindered resilience as NPS responds
to climate change. Additionally, we include opportunities for NPS to build resilience
when appropriate.
Leadership

Leadership is one of the most important elements for overall resilience in an
organization (McManus, 2007). Effective leadership can improve the organization’s
adaptive capacity by supporting daily tasks. This not only improves the working
environment but prepares the organization for larger problems beyond daily operations.
In the case of NPS, the majority of employees who participated in this study noted a lack
of leadership and direction from members who hold influential or supervising positions
(86%). A National level member noted this weakness:

...there are members of the senior leadership of the National Park Service who

simply do not believe in climate change, who only grudgingly permit staff the

resources to think about and work on it, and who have demonstrated a lack of
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willingness to advocate for or commit resources to address it. Individuals in

leadership positions need to lead, not stifle.

Stanton (2008) found that hierarchical top-down actions must generally be taken
in order to change priorities of federal agencies. Respondents verified this by expressing
the need for their supervisors to declare climate change as a priority and allocate the
necessary resources. Many employees and regions have been left floundering as they wait
for leadership to follow through. Sixty nine employee participants noted feeling
overwhelmed, not being able to affect climate change, or lost as to what action was
appropriate.

Throughout the interviews NPS employees expressed a desire for a consolidated
approach that would unite all levels of the NPS under one climate change vision. One
employee noted the current frustration, “It’s clear that there is an organizational response
to climate change but I am not necessarily sure it is an organized one which is
unfortunate.” Another suggested:

...[NPS needs to] start with a common understanding of the issue. Develop a

common vision for the where we want to end up in 10, 50, and 100 years.

Expectations, responsibilities and authorities need to be clear. If we expect people

to focus on something, it should be in their personal performance plan.

Interviewees revealed that National leadership has the ability to empower or
hinder climate change initiatives. One Park level employee reported the need for,
“Progressive and enlightened leadership that understands the magnitude of the challenge

we face from climate change.” It seems that employees eagerly wait to rally behind this
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cause; however, this remains a lost opportunity for increased resilience as employees wait
for guidance.
Communication and Collaboration

Communication within the agency is necessary; however, 83% of study
participants recognized a number of issues that prevent effective communication at
various scales of NPS. A Regional employee stated:

Our NPS culture tends to work mostly within our disciplines and teams, not

always taking the time to develop relationships with other teams and strategize

ways of working more closely together. We don't have many communication
networks that cross between disciplines or take the time to inform them about the
projects being planned and gain others' perspectives on ways to accomplish
projects or solutions.

We also discovered that even if accurate science is available it does not mean that
it will be communicated appropriately to make decisions. This may be caused by
different variables depending on the situation. Often times it may go back to the structure
of the organization, the motivation for employees to communicate and confusion of job
responsibilities. One employee emphasized, “In part is that our approaches are all
decentralized and there is a lack of communication across the many fields on what we are
doing.” Ninety-two percent of participants discussed the need for more climate change
collaboration efforts including internal collaboration as well as larger efforts with other
land management agencies. One employee suggested:

Here’s a big idea, get together with the other land management agencies, figure

out how NEPA can be streamlined to help parks better respond to climate change,

37



then approach Congress with the ideas. A big task to be sure but it’s very much

needed.

Eighty-three percent of respondents were quick to admit that they did not have
any or all of the answers that climate change demanded of them. As an employee stated,
“In order to be successful in this endeavor...it will require use to work with partners
inside and outside the government.” Interdisciplinary collaboration was suggested as an
opportunity to work across agencies to solve this monumental problem. Increased
communication and collaboration, if done effectively, has the potential to increase
resiliency to climate change issues. NPS will be able to work in interdisciplinary groups
to disseminate information and reduce the time needed to transfer knowledge.

Science, Training, and Decision-making

Seventy-eight percent of the study participants were concerned that they did not
have the proper training or decision-making tools to tackle long-term management plans
for climate change. A Park level employee noted, “We need to train professionals in
many disciplines in tools and techniques we expect them to use to deal with climate
change.” She continued in a concerned voice, as she admitted that she was unaware of
the proper training that actually needed to take place. To increase resiliency in this
context, it is important that everyone who is in a position to make climate change related
decisions understand the information related to the issue.

But in order to include climate change in long term management plans accurate
science is essential. An employee noted, “The other key to this is having accurate
information by which to make those judgments in the plan. We need accurate science for

the environmental impacts. Without that, a plan that includes climate change is
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meaningless.” Another Regional employee noted, “..[We have a] lack of knowledge as to
what to do, lack of good information on what is projected to happen in this place.”
Eighty three percent of participants stressed the importance of building NPS’ capacity to
respond to climate change by improving and increasing the amount of science that is
currently being done on the issue.

It is important to note that not all participants welcomed the idea of new methods
to address climate change. A Park employee suggested:

...NPS would make faster and more efficient progress using existing management

approaches to decision making. We tent to resist and even actively fight

approaches to decision making that are new and different. So we will be much

better off using the existing decision structures to make the needed decisions for

climate change.
Holistic View

The importance of the organizational vision for resilience is shown to be
significant (McManus, 2007). It is critical for all employees to have a clear
understanding of the agency’s current state and where they want to be in the future. The
mission will ultimately form a unifying purpose for how employees respond to climate
change. The mission of the National Park Service (NPS) is:

...to promote and regulate the use of the...national parks...which purpose is

to conserve the scenery and the natural and historic objects and the wild

life therein and to provide for the enjoyment of the same in such manner

and by such means as will leave them unimpaired for the enjoyment of

future generations" (National Park Service Organic Act, 16 U.S.C.1, p.1).
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As participants addressed climate change 83% expressed confusion as to how to
incorporate this issue within the mission of NPS. Ten respondents feared that the mission
is no longer relevant in today’s world of rapid global environmental changes. A National
employee explained, “We need to assimilate and incorporate addressing climate change
into everything we do, not establish it as a separate division.” Another National level
employee reported:

Responding to climate change will require a whole new way of thinking

about natural and cultural resources. The notion that it will be possible to

meet the mission of preserving resources unimpaired is no longer tenable,

yet that remains our mission. For almost 100 years, we have taken the

view as a society that things are protected by virtue of being included

within the boundaries of National Parks. Yet with the effects of climate

change, we can no longer take such protection for granted. The old
assumptions simply do not apply, but many people cling to them still.
Money, Time, and Employees

Employee participants noted that financial resources are not currently allocated
specifically for climate change projects. Eighty nine percent of participants expressed the
need for financial support to be secured and distributed to indicate the urgency and
magnitude of global climate change within the agency and to the public. One employee
saw this as a well needed challenge, “Funding is always one barrier, but we are becoming
imaginative in accomplishing things on minimal funding changes.”

Other employees addressed the issue of the agency’s current priorities; 72%

expressed the lack of time and staff dedicated to working on climate change projects. A
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Regional employee commented, “The real question is whether there is adequate time and
capacity to truly maintain such [climate change] relationships.” Participants reported feeling
overwhelmed by current responsibilities and unable to address issues related to climate
change. One Park employee expressed the concern of already being weighed down with
responsibilities, “Most of us are so busy managing the existing challenges that dealing
with something so amorphous and uncertain is very difficult.”

As the NPS prepares to respond to climate change they may want to consider the
five emergent codes that our case study analysis revealed: (1) leadership, (2)
communication and collaboration, (3) science, training, and decision-making, (4) holistic
view, (5) money, time, and employees. These organizational elements provide guidance
for NPS to maximize potential opportunities to create a resilient agency that can
effectively respond to rapid global environmental change.

NPS’ Progress and Present State

Since the time of these interviews, several important initiatives have taken place
to support climate change action and research. On September 14, 2009, Secretarial Order
No. 3289, Addressing the Impacts of Climate Change on America’s Water, Land, and
Other Natural and Cultural Resources, was issued. Section three of this order mandated
a coordinated Department-wide strategy to address the impacts of climate change on
America’s natural and cultural resources. In addition, Executive Order 13514, Federal
Leadership in Environmental, Energy, and Economic Performance, was signed into
effect on October 5, 2009. This requires NPS to meet a number of energy, water, and

waste reduction targets as well as measuring and reporting their sustainability
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performance, which has direct implication for the agency’s level or organizational
resilience.

Proxy measures and flexibility are necessary in order to respond and monitor
resilience systems in the face of ongoing environmental and social change, especially
when the stimulus is a long term pressure. Some even argue that resilience offers a better
approach to study long term environmental changes rather than rapid changes (Nkhata et
al., 2008). This confirms our proposal to use resilience as a framework to investigate and
understand how organizations respond to climate change. NPS will need to create an
effective climate change response plan that allows the agency to reflect and evaluate on
their resiliency to climate change. NPS will need to transform current organizational
barriers into opportunities for innovation and flexible on-going change and adaptation as
the agency confronts future climate stresses.

Conclusion

Gunderson and Holling (2002) argue that understanding how people respond to
change and how society reorganizes following change is the most neglected issue in
natural resources systems and science. Further research is needed in order to fully
understand how to create a resilient ecological and social system. This demand is being
heard now more than ever with the increasing global environmental problems facing the
world. Measurement, re-organization, and institutional learning are all issues that need to
be explored within the context of rapid, global climate change.

The recent trend in interdisciplinary collaboration and research, including the
Resilience Alliance, shows advancements in understanding the nonlinear complexity of

resilience. The Resilience Alliance has recently published workbooks for practitioners
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and scientists to assess and manage for resilience in social-ecological systems (2008).
This is an example of how resilience theory is moving from conceptualization to
operationalization, as well as the movement from theory to action.

This project strives to understand and narrow the knowledge gap between people
and climate change. This study tested the theoretical understanding of resilience, and
how it can be used to analyze how organizations, such as the NPS, change in response to
climate change. This research will contribute directly to NPS and other organizations to
better recognize how climate change pressures are causing transformation within social
systems.

To end with a thought of change, Kessler and Salwasser (1995) remind us:
“Change is not just a fact of life. It is the very essence of life. To remain relevant and
viable, institutions must adapt to the changing environment that is the context of their

existence” (as cited in Knight & Mefte, 1997).
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CHAPTER FOUR

COMMUNICATING CLIMATE CHANGE TO THE PUBLIC
Introduction

Nearly 30% of the United States is designated as federally owned and managed
public lands and with this privilege comes a monumental responsibility and opportunity
to communicate the impacts of climate change to the public. The U.S. National Park
Service (NPS) has the power to effectively disseminate information and educate
audiences through in-depth place-based experiences and discourse. In 2008, the National
Parks captivated the attention of 274,852,949 visitors; enthralled with majestic
landscapes and historical-cultural treasures. Thus, the National Parks seem to be an ideal
venue to inform, influence perceptions, and empower behavioral action concerning
climate change; but are the Parks utilizing this opportunity?

In this chapter we explore how America’s National Parks are communicating
about global climate change through a generative rhetorical analysis of a combination of
artifacts. Through our analysis we propose that Parks offer an opportunity for place-based
discourse about climate change. Place-based discourse is our conceptual framework for
making sense of public communication about climate change connected to specific and

unique landscapes. We use this framework to analyze artifacts collected at three popular
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national parks in the Western United States — Rocky Mountain National Park,
Yellowstone National Park and Glacier National Park.
The Challenge: Communicating Climate Change

Numerous writers have described climate change as one of humanity’s greatest
challenges (Silver, 1990; Speth, 2004). Many factors have explicitly challenged the
effective communication of climate change science to the public. First, there is an
enormous time lag in the change in climate and changes in our social system coupled
with the assumption that the impacts of climate change most directly affect the
developing world (Moser & Dilling, 2004). Second, there is a widening gap between the
public’s awareness of what action is needed and what actions are being taken. Without
an understanding of what to do, individuals are left feeling overwhelmed and frightened
(Moser & Dilling, 2004). In addition, Maibach and colleagues (2009) identified six
different target audiences within climate change issues in the United States. The distinct
audiences range from alarmed to dismissive, varying in level of concern and action
towards climate change. This diversity forces climate change communicators to tailor
messages to meet the needs of each group’s beliefs, perceptions and understanding of
climate change impacts. Streamlined messages will undoubtedly fail to reach all target
audiences.

Complicating this lack of understanding is the problem of when climate change is
reported on the news it is often accompanied by images of weather disasters. From
earlier research (i.e., Bostrom, Morgan, Fischhoff & Read, 1994; Read, Bostrom,
Morgan, Fischhoff & Smuts, 1994; Trumbo, 1995) we know that the public understands

weather and natural disasters as “acts of god” and fails to see that their actions influence
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the pace of climate change. Overcoming this challenge requires that climate change
communicators connect human choices and behaviors to the cause of climate change
events by educating their audience on the complexity of system dynamics.

Another potential challenge to communicating about climate change is the fact
that the message has no single or uniform voice. There are hundreds of well-organized
groups and agencies with agendas for dealing with climate change, but it seems that this
polyvocal public sphere has facilitated more polarization than understanding. To
overcome this challenge, organizations and agencies should seek opportunities to
collaborate by creating clear, concise, and consistent messages about climate change.

The ultimate challenge in communicating about climate change with the public is
that we do not have many local examples or illustrations that argue global warming is
happening now and impacting our current life and landscape. The perception of global
warming is that it is uncertain, controversial, far off in the future, and out of the public’s
hands (Leiserowitz, 2007). We argue that these perceptions may be modified through a
discourse that emphasizes context, provides a systems-based explanation, and identifies
specific actions that the public can do —today — to slow the impact of climate change.

Scope and Approach

We collected and examined climate change artifacts and communication
techniques used by the Parks through a generative rhetorical analysis lens. Generative
rhetorical analysis allows the flexibility to generate units of analysis based on relevant
theory (Foss, 1996). This analytical process focuses our lens and illuminates significant

features of the artifacts, which allows us to answer our research questions: How do
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National Parks in the Western United States currently communicate about climate
change; are they utilizing a place-based approach?

We chose to focus on three National Parks that are revered as wonders of the
American West. Yellowstone National Park and Rocky Mountain National Park are both
ranked among the top ten visited National Parks (NPS, 2008a). Despite lower
attendance, Glacier National Park was essential to include in our study because of the
unique influence of climate change on resources within its boundaries. Where would
communicating climate change be more relevant than in a park that was home to more
than 150 glaciers? Unlike most parks, the melting glaciers confront visitors forcing them
to viscerally experience and comprehend the impacts of climate change. There is no
denying what is happening right in front of their eyes. The landscape is an opportunity to
connect the visitors' behavior to the impacts they are experiencing in the Park.

This study is an analysis of the artifacts collected and seen at these parks during
extended visits between May 2008 and August 2008. We began by experiencing and
interpreting many of the messages a typical visitor would be exposed to while touring
these parks: ranger-led programs, photographs, films, tours, brochures, books, and
exhibits. We also propose an analysis of the landscapes themselves — the glaciers,
animals, water cycles, plant species and other ecological signs — as additional artifacts,
which influence the tourist’s interpretation of climate change within that landscape.

The primary purpose of this analysis is to identify how messages and landscapes
of America’s National Parks may influence the visitor’s perception and understanding of
climate change. Protected landscapes, such as National Parks, have a unique opportunity

to educate visitors about climate change through a visceral, material and emotional
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experience. We begin our project by asking are National Parks utilizing this unique
communication opportunity?
Place-based Discourse

Place-based discourse about climate change provides an opportunity to link the
impacts of climate change on specific landscapes to human choices and behaviors.
Through this connection, communicators have the opportunity to inspire behavior change
by considering the audience’s connection to place and ability to learn in a place-based
context. We propose this conceptual framework to make sense of the artifacts we have
collected. This framework allows us to analyze multiple dimensions of climate change
communication and argue for the potential power of landscapes to tell the story of climate
change. With carefully crafted messages, park representatives, or stewards of any
landscape, can: (1) illustrate the impacts of climate change by emphasizing impacts in the
immediate local context, (2) connect climate impacts to human behavioral choices
through systems-based explanations, and (3) provide concrete suggestions for specific
actions; thus, overcoming the typical challenges of communicating about climate change.

Connection to Place

What happens to one’s connection to place when climate change impacts are seen
and our valued landscapes begin to change? What happens when people no longer feel
the same connections and meanings to treasured or inspiring landscapes? These are
legitimate concerns that could impact a person’s perception of climate change. It would
be beneficial for climate change communicators and Park managers to understand the
bonds and different forms of attachment that people have for landscapes (Williams &

Vaske, 2003). Extensive research has covered place attachment in public space, and
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nature and wilderness experiences (Low, 2000; Bricker & Kerstetter, 2000; Steel 2000;
Wickham, 2001; Vitterso, Vorkinn, & Vistad 2001) but place attachment alone cannot
explain the meanings people place on landscapes and how those meanings are altered as
environmental crises arise. Stedman (2003) points out our chance to take advantage of
peoples’ bonds to specific places: “Place-protective behaviors are especially likely to
result when attachment and satisfaction are based on preferred meanings that are
threatened by potential changes to the setting” (p. 567). Moore and Scott (2003) also
discovered in their Cleveland, Ohio study that residents are more likely to become active
opponents if they sense that what they value about the place or landscape is at risk. We
propose that connecting the appreciation for a specific landscape with an individual’s
ability to learn in a place-based context may empower visitors while educating them
about climate change in the National Parks.
Place-Based Education

The practice of learning outside has been called many names; including
bioregional education, environmental education, outdoor education, place-based
education, and experiential learning. Despite different labels these concepts are often
interconnected and have similar meanings. For the scope of this project we focus on
place-based education and experiential learning as communication tools to link climate
change education with landscapes and visitors. Both of these paradigms are based on
connecting people to the land through applied learning and firsthand experiences in the
field. Relevance is the key to engaging visitors in a learning experience within one of

their favorite landscapes. Thomashow (2002) points out that the most effective way to
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understand and learn about the changes in the environment is by developing an intimacy
with the land around you.

Much of the current place-based education research is focused on children’s
learning experiences but we believe that the underlying principles are applicable to
educating audiences of any age level. It is essential that park visitors are encouraged to
understand and appreciate natural environmental processes before trying to digest the
complexity of global climate change and make appropriate behavior changes. Sobel

(2004) observed that:

Authentic environmental commitment emerges out of firsthand experiences with

real places on a small manageable scale (p. 34). What’s important is that [people]

have an opportunity to bond with the natural world to learn to love it, before being

asked to heal its wounds (p. 9).
Sobel’s research reinforces that it is important for individuals to establish a connection
with nature so that they will feel empowered to protect that landscape.

Reading Climate Change at America’s National Parks

We collected and analyzed artifacts to discover how National Parks are
communicating about climate change and if they are using the full potential of a place-
based approach. Each examination of the artifacts allowed us to discover further
information, relationships, and patterns linking the whole set of artifacts (Foss, 1996).
We engaged in a closely conducted analysis in which we identified key terms and themes
allowing us to explore the context and meaning of the communication tool. Conceptual
frameworks such as place-based discourse, connection to place, and place-based

education all helped create units of analysis in which we analyzed the artifacts.
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Through open coding we identified and analyzed common climate change themes

across various forms of messages (i.e., brochures, ranger talks, interpretive boards) in the

parks. We began with an open-reading and open-coding of all of the collected textual

materials, then the co-authors compared open codes, discussed and negotiated to reach

five main coding categories: (1) general information about climate change, (2) climate

change impacts on the local landscape, (3) social and management aspects of climate

change in the park, (4) opportunities to include climate change in place-based education

messages, and (5) sustainability initiatives and green management efforts. The co-

authors agreed that these codes captured the main messages about climate change

presented in literature received at the Parks. Table 1 lists and describes the coding

categories and provides an example of each.

Table 1. Open coding categories for communicating climate change at the National Parks

Category Label | Initial Coding Description Examples
Notes
Climate General info on | Writing about “The earth has experienced
Change CcC warming trends | fluctuations in temperature and
(general) R and precipitation | climate with extremes of glacial
Scientific facts | _ not necessarily | ice and extended periods of
Global in the context of | warming & drought. Human
statements the park, but activity is now playing a role in
about CC possibly the these fluctuations.” (C.C. in
nation/region RMNP, p. 2)
Climate Information Detailed and “The Park’s glaciers are
Change about climate scientific shrinking, says Visty, but not at
Impacts on change impacts | information the alarming rate of those in
Local on flora, fauna, | specific to the Glacier National Park to the north.
Landscape ecosystems, area or region of | Rocky Mountain National Park’s

natural systems,
glaciers

the National
Park

signature alpine tundra is at risk
as the underlying ice, called
permafrost, melts.”
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Based on science

(http://www.nps.gov/romo/parkne

that has already | ws/pr_climate_change_rept.htm)
been
conducted/compl
eted about
climate change
in the area.
Social & Management of | Specific “Park managers will also have to
Management | science information consider how to interpret climate
Aspects of about that Park’s | change for their visitors.” (C.C. in
Climate Mapggement management of | RMNP, p. 4)
Change in the decisions science and
Area/Park Managing for climate change
climate change | data collection, | «gydoctary constraints will likely
o as well as prevent the park from single-
Mitigation management handedly undertaking more than a
options decisions and few of the research and
Education public monitoring projects important to
communication | ynderstanding climate change
Communication | and education | jmpacts.” (C.C. in RMNP, p. 4)
about climate
Policy change in the
implications Park or regional Action words: “identify, study,
area .
monitor”
Opportunities | place-based Messages about | “Ecosystem of the Rockies” —
to include educational the landscape — | detailed information on front page
Climate messages without climate | of Rocky Mountain NP brochure
Change in ) change included | distributed at Park entrances.
Place-based | Pine beetles N
Education Opportunities to | “Moraine Park Visitor Center...
Messages include cl!mate Interactive exhibits on the past
change science and present landscape, and a
relative to that bookstore.” (RMNP Spring
landscape newsletter, top of p. 2)
Sustainability / | Green Messages about | “The Park is actively engaged in
Green initiatives efforts to operate | green practices, including using
Management the park in a many hybrid/alternative fueled
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Efforts

Sustainability

Green

more sustainable
manner — could

vehicles, a bicycle for mail
delivery, low-wattage compact

be linked to fluorescent light bulbs and active
management climate change | recycling of office materials.”
Eco-friendly mitigation (RMNP Spring newsletter, bottom
messages of p. 2)
Climate

Friendly Parks

Our goal was to analyze each park as a complete artifact; we read the Park’s
communication as well as the Park’s landscape to determine whether a place-based
discourse was being used and whether it was an effective strategy for visitors to make
sense of climate change.

In determining whether a place-based framework was used we analyzed the
park’s messages for evidence of appeals to one’s connection to the place and messages
designed with an understanding of place-based education. Through this process we
identified examples of place-based discourse. These examples are characterized by three
main principles: (1) messages that emphasize the impact of change on the immediate
landscape, (2) provide a systems-based explanation connecting human behavior and
landscape change, and (3) provide specific actions that the public can do to mitigate
climate change while connecting to their desire to preserve the park’s landscape. The
open codes combined with the three principles of a place-based discourse, informed by
theory, provide a framework to interpret messages about climate change at three of
America's favorite National Parks.

Rocky Mountain National Park
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Rocky Mountain National Park has been one of the most visited parks since its
creation in 1915. Over 150 million tourists have been drawn to the majestic Rockies now
spanning over 265,000 acres (NPS, 2008a). Ecosystems include peaceful montane
meadows to the harsh elevations of the alpine tundra. We were greeted with a heavy
mountain rain when we arrived at the East entrance visitor center. Our first priority was
to examine every interpretive sign and scout the scene for messages about climate
change, we started by asking the ranger if he knew of any places we could see evidence
of climate change impacts in the Park. He replied that they had no information available.
He continued by explaining that there was a lot of speculation as to what causes global
warming. The ranger said he heard that people blamed global warming for the elk
calving earlier and the pine beetle infestations. He stated that there was no evidence that
glaciers were retreating in Rocky Mountain National Park. After appearing
uncomfortable with the subject, he quickly left us to answer other visitors’ questions. We
listened as they asked which hiking trails would not be muddy and which trails they
could complete in an hour.

We spent the next 20 minutes watching a short film presentation in the visitor
center auditorium. The film, Rocky Mountain National Park Spirit of the Mountains, is
played every 30 minutes for the rotating visitor population. The video had several scenes
that fit into our place-based communication rubric, one scene emphasized climate change
directly: “Since the end of the last ice age, about 10,000 years ago, the park’s glaciers
have gradually retreated warmed by the Earth’s changing climate and melted back by the
sun’s persistent and powerful rays” (NPS, 2001). Another scene illustrated the

connection to nature that the park provides: “The Park’s wild landscape contains some of
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the most spectacular scenery on Earth and provides an opportunity to restore our
connections with the natural world” (NPS, 2001). While not explicit, there was an
attempt to provide a system-based explanation of the interrelationship between human
and ecological processes, but it was not connected to climate change: “...[W]hile these
high altitude specimens are extremely hardy they are vulnerable to human trampling”
(NPS, 2001).

The film also emphasized the importance of preserving the park for future
generations, appealing to the visitors’ family and civic values:

Recognizing that lands are vital to the human spirit and diversity of life on Earth,

the movement to save our national treasures in the name of future generations

became symbolic of the democratic ideals of a growing nation...

... Today’s travelers to Rocky Mountain National Park join in enduring human

perception across time and place seeking to experience the same wildness as those

who went before and those who will inevitably follow (NPS, 2001).
After the film, we browsed the bookstore, and amongst a small collection of children’s
books we found The Down-to-Earth Guide to Global Warming by Laurie David and
Cambria Gordon. This Scholastic book discusses climate change at the third to sixth
grade level. The book is divided into four parts: the science of global warming and an
explanation of why it's happening; the effect on the Earth’s weather systems; the impact
on plant and animal life; and simple things that children can do to help reverse the
problem. We also found this book at another visitor center inside the Park, and after our
conversation with the first ranger, we were delighted to see that the NPS was promoting

this book
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In our search for messages situated in the local landscape and targeting the wider
visitor audience, we toured all of the visitor centers and museums and none had
brochures or exhibits specifically related to greenhouse gases or climate change in
general. There was a series of interpretive posters about weather and quickly changing
mountain climates in the museum, but no mention of the impacts of the global climate
change process we were curious about. This theme was again reinforced during the
open-coding of communication messages. Educational messages centered on ecosystems
provide an opportunity to include climate change science relevant to the landscape.

We concluded our visit by stopping at the North entrance visitor center. Here we
spoke with two more rangers, the second ranger was much more willing to make an effort
in answering our request for climate change information. The ranger confirmed that they
did not have any brochures but he was optimistic that the park will offer new interpretive
programs that could possibly cover climate change and supplied us with a phone number
to check for program updates. This ranger was much more knowledgeable about global
warming and appeared more comfortable sharing information; he entertained us with a 10
minute discussion of the shrinking polar ice caps.

We called later in the summer and found that the Park added a climate-change
specific interpretive talk to their line-up of summer ranger-led programs. The program,
Never Summer, Ever Summer is offered every Friday (June 15 - September 1) at 10AM.
Participants are invited to “View the sun through a telescope and learn of potential effects
of climate change on this park” (RMNP, 2008). With a deeper web-based search we
found a June 16, 2008 report on climate change in the Park. The report, Climate Change

in Rocky Mountain National Park: Preservation in the Face of Uncertainty, highlighted
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anticipated effects of climate change on the Park’s birds, mammals, lakes, streams,
wetlands, ecosystems and in relation to fire. The report focused on climate change
impacts on the landscape as well as social and management aspects of climate change.
The report was concise and informative and promoted making management decisions
related to climate change. There were three bullet points related to their education and
interpretation strategy
e This report will serve as a general outline of expected climate
change impacts and collaboration opportunities.
e The information gained through the workshop will be presented to
park staff during a one-day workshop and at the Park’s 2008
Biennial Research Conference.
e The Continental Divide Research Learning Center will distribute
this information in other formats and with other audiences as
opportunities arise (NPS and Center for the American West, 2008
p. 17)

We interpret these three bullet points as the starting point for Rocky
Mountain National Park’s development of a place-based climate change
communication strategy. In this report they have combined explicit examples of
climate change impacts on the Park, and now their challenge is to translate the
scientific evidence into visitor-friendly messages. We believe we have witnessed
the early stages of this translation with three different interpretive programs
offered in August. The Park offered special ranger-led programs in the evenings

at the in-park campgrounds. The Pika — Ice Age Fortune-teller, described how the

57



tundra Pika’s evolutionary history is traced back to the Ice Age. The ranger
explained that this species is signaling climate change today because of its rapid
relocation to higher elevations. Another program, Climate Change at Rocky and
Beyond, explored the causes and effects of climate change at Rocky. Again the
ranger explained how the landscape has changed, focusing on shrinking glaciers,
reduced stream flows, and the influx of nonnative species and diseases. One of
the major climate change culprits was pollution and using the Park’s shuttle bus
was promoted as a simple solution for park visitors. In earlier visits, sustainability
initiatives and green management efforts such as the shuttle buses included in the
Climate Friendly Park program were not directly linked to climate change
mitigation messages. A third program, Balancing Human Use and Preservation
at Rocky Mountain National Park, explicitly used systems-based explanations to
link human behaviors to environmental impacts, with appeals to enjoying the park
as stewards of the park.

While the evidence during our May 2008 visit did not provide much beyond a
children’s book and promotional video, three months later we found numerous examples
of place-based discourse in ranger-led programs and campfire talks. We can only
speculate that this transformation was related to the June 16 report on climate change and
that we are going to continue to see an evolution of climate change communication at
Rocky Mountain National Park. Rocky has a rare opportunity to use its landscape as a
climate change communication medium, reaching an average of nearly 3 million captive
audience members annually (NPS, 2008a).

Yellowstone National Park
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Yellowstone National Park opens its gate to more than 3 million visitors per year
and more than 140 million visitors since the park opened in 1872 (NPS, 2008a).
Yellowstone consists of over 2.21 million acres at the intersection of Wyoming, Montana
and Idaho. Similar to our visit to Rocky Mountain, our time was spent talking to rangers,
discovering exhibits, and touring visitor centers in search of climate change messages.
We arrived at the information station and bookstore located in West Yellowstone as they
were opening. After wandering around the station with no luck finding information on
climate change, we approached the closest ranger with our questions. The ranger politely
stated that she was unaware of any publications, programs, or information that the Park
had about climate change. We pursued our quest by asking if she knew anything about
the topic that she could share with us and she quickly responded that she had not received
training on the issue.

We then headed to the Jr. Ranger Station. We entered the station, as a park ranger
was playing an environmental education game with a few attentive children. We
approached the front desk to request information from the ranger on duty about our
interest in climate change. While the ranger seemed very interested and upbeat about the
subject she stated that this station was intended for young children and did not cover such
complex topics. She encouraged us to look at the other visitor centers.

We then stopped at the Old Faithful Visitor Center. Along with many other
visitors, we swarmed straight to the visitor center door to find out when Old Faithful was
predicted to erupt again. We learned the show would not begin for another 30 minutes,
so we entered the building to inquire about climate change from the rangers. As the

ranger gazed up to notice the line of tourists with questions he excused himself to help us.
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He immediately stated that the Park did not carry any information specifically on climate
change or global warming. The Old Faithful visitor center predominately focused on
wildlife and matters concerning geysers. Busy with other tourists, he moved to the next
visitor in line. With minutes to spare we headed out under our umbrella with the other
hundreds of spectators as we waited in anticipation for Old Faithful. Following the brief
minutes of the geyser we overheard a couple comparing the size of today’s eruption to a
trip they made in the past to Yellowstone. As other tourists were eavesdropping on their
conversation, a young woman offered that she heard there was a drought causing Old
Faithful to be smaller. Could these park visitors have their own systems-based
explanations for changes in the Yellowstone ecosystems?

We then moved on to Canyon Village Visitor Education Center, hoping that
because it was an education center it would offer information on the impacts of climate
change to this landscape. The first ranger thought that the Park may bring in outside
experts to have informative talks but was not sure if it had ever happened or when the
next one would be. His colleague excitedly rushed over after hearing our questions and
referred us to a book that was available for purchase in the bookstore: Yellowstone
Resources & Issues. This book is an annual compendium of information about
Yellowstone National Park and contains eight pages on climate change among the 200
pages covering a multitude of issues. The bookstore salesclerk mentioned that it was the
best and most informative book that they sold in the store. He also made it clear that it
was not a popular bestseller in the bookstore. The book has a scientific format with more
text than photos, visitors probably opt for the glossy pages and panorama pictures in the

Yellowstone coffee table book. Likewise, skimming though 171 pages before coming
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across the issue of climate change may not be the most efficient manner to get a message
across. Climate change in Yellowstone does not appear to be a pressing issue if it is
hidden amongst layers of other problems and park history.

Many of the communication themes found at other parks were missing at
Yellowstone due to the lack of climate change information. The dominant messages
available to visitors fit under the category of sustainability initiatives and green
management efforts. In 2008, Yellowstone founded Yellowstone Environmental
Stewardship (YES!) in order to accomplish sustainability goals by 2016. The program
aims to increase operational efficiencies and to reduce its ecological footprint.
Yellowstone has also applied to be in the Climate Friendly Park program but has yet to
meet any of the requirements. If Yellowstone is able to link green management efforts to
greenhouse gas emissions it may empower park visitors to take action and reduce their
contribution to climate change impacts.

Our final and last stop was Mammoth Hot Springs Visitor Center. The ranger
confirmed that Yellowstone, as of June, 2008, did not have any brochures or literature
that visitors could pick up to read or take home about climate change in the Park. Before
we left he mentioned that Yellowstone Resources & Issues, the book we picked up at the
last visitor center, might cover a few pages on climate change and might be worth
looking at. While the book does include detailed information on climate change and
impacts on local landscapes it is only available for those willing to purchase it. It appears
that Yellowstone is behind the times in sharing climate change messages with visitors.

Following a fruitless onsite visit, we took a virtual expedition, and did not find

one statement about climate change on Yellowstone’s website. Again, playing the role of
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the typical tourist, there are numerous opportunities for Yellowstone to educate park-

goers on the nuances of climate change in the West, especially on this treasured

landscape. Maybe our assessment is too early, and like Rocky Mountain National Park,

there will be a ground swell of interpretive programs and literature in the coming months.
Glacier National Park

In no park are the effects of global climate change more apparent than in Glacier
National Park. The Park was established in 1911 as the tenth national park, now making
up more than 1 billion acres of land. The Park’s name was influenced by the aftermath of
the ice ages 10,000 years ago. While the name is still relevant, some wonder for how
long as the receding glaciers, visible from the roadside, provide evidence of a quickly
changing climate.

We started our journey and as we approached the entrance we predicted that
Glacier National Park would provide the most extensive place-based discourse about
climate change. The Park held true to our prediction as we entered and received the
official Glacier Visitor Guide. On the bottom of the cover was a brief preview of the
climate change story featured on page 8. It became very apparent that Glacier National
Park is seizing the opportunity to teach visitors about the present and future of climate
change:

...[National Parks] help us to understand the extent of climate change, how to

mitigate its effects, and how to protect natural and cultural treasure for the

enjoyment of generations to come...[The] changing environment provides a

powerful example of what could be lost without global action to reduce
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greenhouse gas emissions...Glacier’s diverse landscape...show how climate

change affects an intact ecosystem (NPS, 2008Db).

The article also recognizes the extensive impacts climate change is causing in Glacier. It
focuses on a systems-based explanation of social-ecological changes that take place on
the landscapes that tourists treasure. Another section has a shocking visual appeal to
demonstrate the disappearing glaciers. A photo of Shepard Glacier in 1913 is compared
with one taken in 2005. The photo from 2005 showed significant glacier retreat, leaving
only a fraction of the glacier remaining. Despite some uncertainty in the exact number of
years, the article estimates that there were 150 glaciers during 1850, 50 in 1968, and now
only 26 glaciers remain. Scientists predict that the remnants of these glaciers will be
completely eliminated by 2030 (NPS, 2008b). To some this may be painted as a hopeless
fight but the Park has taken responsibility: “Glacier National Park strives to be a leader
in educating park visitors about climate change” (NPS, 2008b).

By the time we made it to the Apgar Visitor Center in West Glacier it was raining
with a layer of fog hanging from the sky. We pulled on our raincoats and dashed into the
building. As we looked around we saw about a dozen tourists attempting to dry off as
they meandered around books and displays.

We waited until a hiker finished reporting a sow and cub sighting off a nearby
trail. A ranger then attended to our climate change inquiry. He told us that they currently
did not have educational or interpretive programs on climate change but he was hoping
that when the rangers underwent their next training that climate change may be a topic

they discuss. Two other rangers mentioned the name of a United States Geological
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Survey (USGS) climate change scientist, and they noted that this scientist occasionally
gave talks to visitors and in the adjacent community.

Nearby at an environmental education classroom another ranger explained that
Glacier is a unique place because climate change can be measured and monitored within
the park boundaries. The ranger noted that the on-staff climate scientist measures the
glaciers regularly to identify how much Glacier National Park is being affected by
climate change.

While perusing the bookstore, as many tourists do, we found The Atlas of Climate
Change, Mapping The World’s Greatest Challenge by Kirstin Dow and Thomas E.
Downing. This 112 page book provides the latest evidence of climate change as well as a
portrayal of the past, present and what the future could hold. The book covers a wide
range of topics including warning signs, future scenarios, vulnerable populations, health
impacts, renewable energy, emissions reduction, and personal and public action. We
asked how often the book is sold, but the salesclerk did not know.

The visitor center had one climate change brochure that visitors could pick up and
take home. The brochure was specifically targeted toward climate change in Glacier
National Park. The brochure emphasized the importance and meaning tourists place on
glaciers within the park: “For many people, the glaciers are a key reason the park holds
special significance and are a feature they expect to see when they visit” (NPS, 2007b).
The Park takes advantage of the visitor’s connection with the landscape to show that it
has more than one meaning: “Mountain glaciers are more than just scenery, they are an
integral part of the ecosystem, providing cold water to mountain and downstream

environments” (NPS, 2007b). The brochure stresses the importance of individuals’
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actions to save the landscapes they feel an attachment with. The park focuses on the

¢

connection tourists have with nature and the positive changes they can make: “...Any
actions or choices that can result in a reduction of these emissions will put us on a more
sustainable path toward stewardship of the resources we are charged to protect” (NPS,
2007b). The brochure ends with examples of how Glacier National Park is striving to
become more energy efficient and dedicated to raising awareness about climate change.
Overall, the brochure was used as an opportunity to inform visitors of climate change
impacts on the glacial landscapes through place-based messages.

The next day we headed to Saint Mary Visitor Center in East Glacier. Upon
arrival we discovered that the visitor center was closed for renovations. We continued
along the National Historic Landmark Going-to-the-Sun Road, an engineering project
that took the better part of 11 years to complete. On our way out of the park we came
across an interpretive sign on the side of the road entitled Going, Going, Gone (Figure 1).
The roadside display asks the reader to look and listen to the landscape:

Do you see a glacier? ... Visitors today see only 25% of the ice that existed in

1850, and projections are that the park’s glaciers will be gone by 2030. Of the

estimated 150 glaciers present in 1850, approximately 26 remain.... The park may

look different on your next visit, because the recession of glaciers like Blackfoot

and Jackson affects the entire ecosystem in many ways.
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Figure 1. Going, Going, Gone, Wayside Interpretive Sign at Glacier National Park

Going, Going, Gone

different on your next
recession of glaciers like
on aifects the entire

Similar to the other Parks, we followed up on Glacier’s climate change programs
and communication messages by browsing their webpage. Glacier National Park offered
a special ranger-led program called Goodbye to the Glaciers in mid-June. The program
is offered every day of the week at the top of every hour between 11 in the morning and 4
in the afternoon. While the program is only 15 minutes long, it provides the average park
visitor with the opportunity to see the impacts of global climate change on the glacial
landscape.

Discussion
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Our investigation and rhetorical analysis has shown that some parks are using
their landscape to communicate about climate change. Protected areas, as a material
medium, offer the potential to communicate and educate millions of visitors annually.
Taking into consideration the visitors’ attachment to the landscape, their sense of
stewardship for the Parks, and experiential learning opportunities provides a platform to
increase awareness of and promote action to mitigate climate change. Place-based
discourse requires using place as a medium and connecting that place to emotional and
rhetorical messages about the impacts of climate change. Unfortunately, many people
need to see the effects of climate change before they can believe it is real and make
sustainable decisions and behavioral changes.

In April 2009, a special half-day climate change program was offered at Rocky
Mountain National Park. The program was a combination of ranger-led talks and walks
through three different landscapes impacted by climate change: pine beetle infestations,
changing dynamics of a glacial lake, and the rapidly changing alpine tundra. First, we
toured the most popular campground at Rocky Mountain National Park, Sprague Lake.
Piles of “beetle kill” lined the gravel road along the perimeter of the campground. In the
center of the facility, there was a makeshift amphitheater, surrounded by hundreds of tree
stumps. The clear cutting of Lodgepole pines looks devastating, but the rangers
explained that they are using this dramatic landscape change as an opportunity to talk to
park visitors and campers about humans impacts on climate change, specifically how the
changing climate has made the destructive pine beetle more resilient while our trees have
become more vulnerable. With warmer winters beetle larvae thrives into the springtime,

but the pines need several days of deep, cold frost to kill the parasite. Without the freeze,
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the beetles are free to take over the nutrient system of the trees. The rangers and park
scientists explained the dynamic relationship of the pine beetle and this landscape. They
also explained the need for management and intervention, despite the fact that actions
such as clear-cutting, are not typical Park Service duties. Many visitors are shocked to see
a meadow of stumps; however, this dramatic change has led to many more questions and
discussions about the impacts of climate change at Rocky. That is just one example
where place-based discourse about climate change can provide park visitors with a
systems-based explanation while illustrating the impacts of climate change on the
immediate landscape.

While we toured the parks, playing the role of typical visitors, we are
simultaneously involved with a national level NPS research project. In the past year, we
have noticed a gap between the Washington-level effort to communicate climate change
and the average tourist experience at Rocky, Yellowstone or Glacier National Park. Our
Park Service partners provided us with a service-wide brochure, explaining the impacts
of climate change on all of the parks:

For our national parks to thrive and for us to continue enjoying them, it

seems appropriate now to do what we can to reduce climate change

impacts and adapt to their consequence. Fortunately, we now have the

tools, knowledge, and ingenuity to better understand these changes and

make informed choices for coping with them (NPS, 2008c).

The brochure informs visitors of simple actions such as using energy efficient
appliances and light bulbs, unplugging electronic devices and using public transportation.

The NPS also included a list of websites for visitors to learn more about climate change
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(e.g., The Intergovernmental Panel on Climate Change, The Arctic Climate Impact
Assessment, Understanding and Responding to Climate Change, EPA’s Global
Warming-Actions and NPS/NASA Earth-to-Sky Interpretive Training).

In addition, we have seen several brochures created by USGS with the Climate
Change in Mountain Ecosystems (CCME) program in Glacier National Park. The USGS
has used repeat photography to assess and communicate the effects of climate change on
landscapes. These features are also available by virtual tour. The USGS argues that
landscape change photography provides “...powerful images, with their inherent ease of
interpretation, have become icons of climate change” (USGS, 2007, p. 2).

The CCME website not only hosts the repeat photography demonstration but
provides a vast amount of resources from posters, movies, photos, podcasts, PowerPoint,
models, publications and projects meeting the need of almost any audience. The
information is closely tied to the visitors’ emotional connection with places they visit and
provides a stunning example of placed-based discourse about climate change.

The NPS has a great opportunity to take advantage of these place-based climate
change messages. Climate change discourse would be vastly improved even by ensuring
that these resources were being shared with the everyday tourist as opposed to being
handed out at Washington-level meetings. We conclude by suggesting if the NPS wants
to be a leader in communicating about climate change, then they should develop and
provide place-based messages for park visitors, linking the valued place they came to
experience to the issue of climate change. To make a significant impact on visitors’
perceptions and actions related to climate change, parks must find a way to connect

people to tangible and accessible issues in the park (Thomashow, 2002).
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Scientists, communicators and stewards of public lands should focus on
presenting local climate change impacts that are occurring right now, forcing it to be an
issue that is current and salient to community members and decision makers. Providing
relevant, contextual examples will encourage and influence individuals to make positive
changes to combat climate change on a local, regional, national and global scale.
Communicators should avoid crafting messages that highlight risks and uncertainty, and
focus on creating messages that target personal emotions and ties to landscapes. Past
research has shown that increased risk perceptions only lead to increased protective
behaviors rather than motivating individuals toward effective behavior change
(Leiserowitz, 2004; Moser & Dilling, 2004; Plotkin, 2004). Aust and Zillmann (1996)
have shown that messages directed toward extreme emotions are more memorable and
accessible when it comes time for an individual to judge or decide on an issue.

Global climate change has been eloguently connected to polar ice caps and polar
bears, making it appear to be a distant problem that may only affect people and animals
far away. In Leiserowitz’s (2007) recent study, people are only able to list off extreme
examples of the impacts climate change may have, such as the melting of polar ice caps,
as opposed to the more common daily consequences. For this reason, individuals rarely
see climate change as a local issue or related to places they value (Bostrom & Lashoff,
2007). Furthermore, Leiserowitz (2007) found that only a minority of respondents were
even concerned about impacts on themselves, their families, or their local communities.
He also discovered that local threats were generally perceived as more salient and of
greater urgency and importance than global or distant problems (2007). Americans seem

to accept climate change, or global warming, as a real phenomenon, but most do not seem
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to have a great deal of concern about it (NSF, 2006). So, while Americans believe in the
power of individual action and the ability of regular people to make a difference, they
have failed to connect the impacts of their individual actions to the larger system of
global climate change.

We only surveyed three popular parks in the Intermountain West of the United
States, and it is possible that other National Park regions and protected landscapes, such
as United States Forest Service territory, state parks, and municipal parks may have more
developed communication and educational programs on climate change. Each landscape
is going to have diverse and pertinent consequences from climate change that will lead to
unique, place-based discourse. We encourage future research to analyze landscapes and
climate change messages in other regions of the world. We also believe that the next
logical step for this research is to investigate the effectiveness of such messages by
surveying the audience, not the landscape. This research could play a part in detecting
weaknesses, strengths, and themes of the different forms of messages.

Protected areas have the opportunity to take advantage of their landscapes as a
communication, education and awareness tool. Communicating climate change in parks
moves the issue into peoples’ backyards. It is no longer a remote issue. Recently
Backpacker magazine (2007) published The Global Warming Issue which highlighted the
devastation America’s parks will see in 50 years due to climate change. The National
Parks have a rare opportunity to use this media and attention to deepen the public’s
understanding of climate change as it impacts the beautiful and grand landscapes of the

United States.

71



REFRENCES

Adger, N.W. (2000). Social and ecological resilience: are they related? Progress in
Human Geography, 24, 347-364.

Adger, W.N., Kelly, P.M, Winkels, A., Huy, L.Q., & Locke, C. (2002). Migration,
remittances, livelihood, trajectories, and social resilience. AMBIO: A Journal of
the Human Environment, 31, 358-366.

Altman, I., & Low, S. (1992). Human behavior and environments: Advances in theory
and research, vol. 12: Place attachment. New York, NY: Plenum Press.

Aust, C.F., & Zillmann, D. (1996). Effects of victim exemplification in television news
on viewer perception of social issues. Journalism and Mass Communication
Quarterly, 73, 787-803.

Berkes , F., Colding, J., & Folke, C.editors. (2003). Navigating social—ecological
systems: building resilience for complexity and change. Cambridge, UK:
Cambridge University Press.

Berkes, F., & Folke, C. editors. (1998). Linking social and ecological systems for
resilience and sustainability: Management practices and social mechanisms for
building resilience. Cambridge, UK: Cambridge University Press.

Bostrom, A., & Lashof, D. (2007). Weather or climate change? In S.C. Moser & L.
Dilling (Eds.), Creating a climate for change: Communicating climate change

and facilitating social change (pp.31-34). New York: Cambridge.

72



Bostrom, A., & Lashof, D. (2007). Weather or climate change? In S.C. Moser & L.
Dilling (Eds.), Creating a climate for change: Communicating climate change
and facilitating social change (pp.31-34). New York: Cambridge.

Bostrom, A., Morgan, M. G., Fischhoff. B., & Read, D. (1994). What do people know
about global climate change? Risk Analysis, 14(6), 959-970.

Bott, S., Cantrill, J.G. & Myers, O.E. (2003). Place and the promise of conservation
psychology. Human Ecology Review, 10, 100-112.

Boykoff, M. & Boykoff, J. (2004). Balance as bias: Global warming and the US prestige
press. Global Environmental Change, 14(2), 125-136.

Boykoff, M. (2005). The disconnect of news reporting from scientific evidence. Nieman
Reports, 59(4), 86-87.

Brandenburg, A.M., & Carroll, M.S. (1995). Your place or mine? The effect of place
creation on environmental values and landscape meanings. Society and Natural
Resources, 7, 515-533.

Bricker, K.S., & Kerstetter, D.L. (2000). Level of specialization and place attachment:
An exploratory study of whitewater recreation. Leisure Sciences, 22, 233-258.

Brown, B.B., & Perkins, D.D. (1992). Disruptions in place attachment. In I. Altman, & S.
Low (Eds.), Human behavior and environments: Advances in theory and
research, 12: (pp. 279-304). New York, NY: Plenum Press.

Brundson, D. B., & Dalziell, E. P. (2005, August). Making organizations resilient:
Understanding the reality of the challenge. Paper presented at the Resilient

Infrastructure Conference, Rotorua, NZ.

73



Buttimer, A. (1980). Home, reach, and the sense of place. In A. Buttimer & D. Seamon
(Eds.), The human experience of space and place (pp. 166-187). New York, NY:
St. Martin’s Press.

Cantrill, J.G. & Masluk, M.D. (1996). Place and privilege as predictors of how the
environment is described in discourse. Communication Reports, 9, 79-84.
Cantrill, J.G. & Senecah, S.L. (2001). Using the “sense of self-in-place” construct in the
context of environmental policy-making and landscape planning. Environmental

Science & Policy, 4, 185-204.

Cantrill, J.G. (1996). Perceiving environmental discourse: The cognitive playground. In
J.G. Cantrill & C. Oravec (Eds.), The symbolic Earth: Discourse and our creation
of the environment (pp. 77-94). Lexington, KY: The University Press of
Kentucky.

Cantrill, J.G. (1998). The environmental self and a sense of place: Communication
foundations for regional ecosystem management. Journal of Applied
Communication Research, 26, 301-318.

Cantrill, J.G. (2004). A sense of self-in-place for adaptive management, capacity building
and public participation. In S.L. Senecah (Ed.), The environmental
communication yearbook, vol. 1 (pp. 153-173). Mahwah, NJ: Lawrence Erlbaum.

Cantrill, J.G., Thompson, J.L., Garrett, E. & Rochester, G. (2007). Exploring a sense of
self-in-place to explain the impulse for urban sprawl. Environmental
Communication, 1, 123-145.

Carpenter, S., Walker, B., Anderies, M., & Abel, N. (2001). From metaphor to

measurement: Resilience of what to what? Ecosystems, 4, 765-781.

74



Christensen, J.H., Hewitson, B., Busuioc, A.,Chen, A., Gao, X., Held, 1., Jones, R., Kolli,
R., Kwon, W.-T., Laprise, R., Magafia Rueda, V., Mearns, L., Menéndez, C.G.,
Raisanen, J.,Rinke, A., Sarr, A., and P. Whetton, 2007: Regional climate
projections. In S., Solomon, D. Qin, M. Manning, Z. Chen, M. Marquis, K.B.
Averyt, M. Tignor, &, H.L. Miller (Eds.), Climate change 2007:The physical
science basis. Contribution of working group I to the fourth assessment report of
the Intergovernmental Panel on Climate Change (pp 847-940). Cambridge,
United Kingdom and New York, NY, USA: Cambridge University Press.

Climate change in Glacier. (2008a, summer). Glacier Visitor Guide, 1-16.

Corbett, J.B. & Durfee, J.L. (2004). Testing public (un)certainty of science: Media
representations of global warming. Science Communication, 26(2), 129-151.

Cuba, L. & Hummon, D. (1993). A place to call home: Identification with dwelling,
community, and region. Sociological Quarterly, 34, 111-131.

Czikszentmihalyi, M. & Rochberg-Halton, E. (1981). The meaning of things: Domestic
symbols and the self. Cambridge, MA: Cambridge University Press.

D.C.: The Pew Research Center for the People & the Press.

David, L., & Gordon, C. (2007). The down-to-earth guide to global warming. New York,
NY: Orchard Books, Scholastic Inc.

Dow, K., & Downing, E. (2006). The atlas of climate change, mapping the world’s
greatest challenge. Berkeley, CA: University of California Press.

Feldman, R.M. (1990). Settlement-identity: Psychological bonds with home places in a

mobile society, Environment and Behavior, 22, 183-229.

75



Fitzgerald, K. (2007). Aspen offers stark look at snowless slopes. Advertising Age,
78(24).

Folke, C. (2006). Resilience: The emergence of a perspective for social-ecological
systems analyses. Global Environmental Change, 16, 253-267.

Foss, S.K. (1996). Rhetorical criticism: Exploration and practice. Prospect Heights, IL:
Waveland Press Inc.

Galst, L. (2008). Monkeying with the message. Plenty, 20, 67-71.

Gelbspan, R. (2005). Disinformation, financial pressures, and misplaced balance. Nieman
Reports, 59(4), 77-79.

Ginsberg, A. (1988). Measuring and modeling changes in strategy: Theoretical
foundations and empirical directions. Strategic Management Journal,9(6), 559-
S575.

Glesne, C. (2006). Becoming qualitative researchers: An introduction (3rd ed.). Boston,
MA: Pearson Education.

Greider, T., & Garkovich, L. (1994). Landscapes: The social construction of nature and
the environment. Rural Society, 59, 1-24.

Grossman, D. (2005). Observing those who observe. Nieman Reports, 59(4), 80-85.

Gunderson, L., & Holling, C.S. (2002). Panarchy: Understanding Transformations in
Human and Natural Systems. Washington, D.C.: Island.

Gupta, S., Tirpak, D.A., Burger, N., Gupta, J., Hohne, N., Boncheva, A.L., ...Sari, A.
(2007). Policies, instruments and co-operative arrangements. In B, Metz, O.R.,
Davidson, P.R., Bosch, R., Dave, L.A., Meyer (Eds.), Climate Change 2007:

Mitigation. Contribution of working group I11 to the fourth assessment report of

76



the Intergovernmental Panel on Climate Change. Cambridge University Press
(pp. 745-808). Cambridge, United Kingdom and New York, NY, USA.

Holling, C.S. (1973). Resilience and stability of ecological systems. Annual Review of
Ecology and Systematics, 4, 1-23.

Holling, C.S. (1995). What barriers? What bridges? In Gunderson, L. H., Holling, C. S.,
& Light, S. S. editors, Barriers and bridges to the renewal of ecosystems and
institutions. New York: Columbia University Press.

IPCC (Intergovernmental Panel on Climate Change). (2007). Fourth assessment report:
Climate change 2007. Cambridge, UK: University of Cambridge Press.

James, K., Smith, A., & Doppelt, B. (2007). Changing organizational ethics and practices
towards climate and environment. In S.C. Moser & L. Dilling (Eds.), Creating a
climate for change: Communicating climate change and facilitating social change
(pp.303-318). New York: Cambridge.

Jorgensen, B.S., & Stedman, R.C. (2001). Sense of place as an attitude: Lakeshore
owners attitudes toward their properties. Journal of Environmental Psychology,
21, 233-248.

Kemmis, D. (1990). Community and the politics of place. Norman, OK: University of
Oklahoma Press.

Kessler, W. B., & Salwasser, H. (1995). Natural resource agencies: Transforming from
within. In Knight, R. L., & Bates, S. F. editors, A new century for natural
resources management. Covelo, CA: Island Press.

Knight, R. L., & Meffe, G. K. (1997). Ecosystem management: Agency liberation from

command and control. Wildlife Society Bulletin, 25(3), 676-678.
77



Krause, D. (1993). Environmental consciousness: An empirical study. Environment and
Behavior, 25, 126-142.

Leiserowitz, A.A. (2004). The Day After Tomorrow: A study of climate change risk

perception. Environment, 46(9), 22-37.

Leiserowitz, A.A. (2007). Global public perception, opinion, and understanding of
climate change: Current patterns, trends, and limitations. Thematic paper for:
Human Development Report 2007: Climate Change and Human Development —
Rising to the Challenge. United Nations Development Program. Retrieved from:

http://hdr.undp.org/en/reports/global/hdr2007-

2008/papers/leiserowitz anthony.pdf.

Leiserowitz, A.A. (2007, October). Assessing the public impact: The Day After
Tomorrow, An Inconvenient Truth, and LiveEarth. Presentation at the Behavior,
Energy & Climate Change Conference, Sacramento, CA.

Lengnick-Hall, C.A., & Beck, T.E. (2008). Adaptive fit versus robust transformation:
How organizations respond to environmental change. Journal of Management,31,
738-757.

Low, S. (2000). On the plaza: The politics of public space and culture. Austin, TX:
University of Texas Press.

Maibach, E., Roser-Renouf, C., Leiserowitz, A. (2009). Global warming’s six
Americans: An audience segmentation. Yale University and George Mason
University. New Haven, CT: Yale Project on Climate Change. Retrieved from:

http://environment.yale.edu/uploads/SixAmericas2009.pdf

78


http://hdr.undp.org/en/reports/global/hdr2007-2008/papers/leiserowitz_anthony.pdf
http://hdr.undp.org/en/reports/global/hdr2007-2008/papers/leiserowitz_anthony.pdf
http://environment.yale.edu/uploads/SixAmericas2009.pdf

Mazo, L.C. (2003). Beyond house and haven: Toward a revisioning of emotional
relationships with places. Journal of Environmental Psychology, 23, 47-61.

McKibben, B. (2007). Fight global warming now: The handbook for taking action in
your community. New York: Henry Holt & Company.

McManus, S., Seville, E., Vargo, J., Brunsdon, D. (2008). Facilitated process for
improving organizational resilience. Natural Hazards Review, 9(2), 81-90.

McManus. S. T. (2007). Organisational Resilience in New Zealand. Unpublished
doctoral dissertation, University of Canterbury, New Zealand.

Memmott, P. (1980). On the nature of place. Man-Environment Systems, 10, 160-168.

Mitchell, M.Y., Force, J.E., Carroll, M.S. & McLaughlin, W.J. (1993). Forest places of
the heart: Incorporating special places into public management. Journal of
Forestry, 91(4), 32-37.

Moore, R.L., & Scott, D. (2002). Place attachment and context: Comparing a park and a

trail within. Forest Science, 49(6), 877-884.

Moser, S.C. & Dilling, L. (2004). Making climate hot. Environment, 46(10), 32-46.

Moyers, B. (2005). How do we cover penguins and politics of denial. Nieman Reports,
59(4), 95-96.

National Park Service (2008a). National Park Service public use statistics office.

Retrieved from: http://www.nature.nps.gov/stats/viewReport.cfm

National Park Service (2008b). Glacier Visitor Guide. [Newsletter]. United States:

National Park Service.

79


http://www.nature.nps.gov/stats/viewReport.cfm

National Park Service (2010). Climate Friendly Parks. Retrieved at:

http://www.nps.gov/climatefriendlyparks/news/Sec%20and%20Exec%200rders.h

tml

National Park Service Organic Act. Approved August 25, 1916.

National Park Service. (2007a). Rocky Mountain. [Brochure]. United States: National
Park Service.

National Park Service. (2007b). Climate change. [Brochure]. United States: National
Park Service.

National Park Service. (2008c). Climate change in national parks. [Brochure]. United
States: National Park Service.

National Park Service. (2008c). Yellowstone resources and issues: An annual
compendium of information about Yellowstone National Park. Mammoth Hot
Springs, WY Yellowstone Association.

National Science Foundation (2006). Science and Engineering Indicators 2006. Retrieved

from: http://128.150.4.107/statistics/seind06/pdfstart.htm

National Science Foundation (2006). Science and Engineering Indicators 2006. Retrieved

from: http://128.150.4.107/statistics/seind06/pdfstart.htm

Nelson, D. R., Adger W. N., & Brown, K. (2007). Adaptation to environmental change:
Contributions of a resilience framework. Annual Review of Environment and
Resources, 32, 395-419.

Nkhata, A. B., Breen, C. M., & Freimund, W. A. (2008). Resilient social relationships
and collaboration in the management of social-ecological systems. Ecology and
Society, 13(1): 2.

80


http://www.nps.gov/climatefriendlyparks/news/Sec%20and%20Exec%20Orders.html
http://www.nps.gov/climatefriendlyparks/news/Sec%20and%20Exec%20Orders.html
http://128.150.4.107/statistics/seind06/pdfstart.htm
http://128.150.4.107/statistics/seind06/pdfstart.htm

Pew Global Attitudes Project. (2006). No global warming alarm in the U.S., China.
Washington,

Plotkin, S. (2004). Is bigger better? Moving toward a dispassionate view of SUVs.
Environment, 46(9), 8-21.

Radford, J. (Producer). (2001). Spirit of the mountains. [Motion Picture]. United States:
Rocky Mountain Nature Association.

Read, D., Bostrom, A., Morgan, M. G., Fischhoff, B., & Smuts, T. (1994). What do
people know about global climate change?: Survey results of educated laypeople.
Risk Analysis, 14(6), 971-982.

Resilience Alliance (2008). Resilience. Retrieved at: http://www.resalliance.org/576.php

Rogers, R.A. & Schutten, J.K. (2004). The gender of water and the pleasure of alienation:
A critical analysis of visiting Hoover Dam. The Communication Review, 7, 259-
283.

Silver, C.S. (1990). One earth, one future: Our changing global environment.
Washington, DC: National Academy Press.

Simons, I. G. (1993). Interpreting nature. New York: Routledge.

Slovic, P. (1993). Perceived risk, trust and democracy: A systems perspective. Risk
Analysis, 12, 675-82.

Sobel, D. (2004). Place-based education: Connecting classrooms and communities.
Great Barrington, MA: Orion Society.

Speth, J.G. (2004). Red sky at morning: America and the crisis of the global environment

a citizen’s agenda for action. New Haven, CT: Yale University Press.

81


http://www.resalliance.org/576.php

Stamm, K.R., Clark, F. & Eblacas, P.R. (2000). Mass communication and public
understanding of environmental problems: The case of global warming. Public
Understanding of Science, 9(3), 219-237.

Stanton, T.H. (2008). Improving collaboration by federal agencies: An essential priority
for the next administration. Public Administration Review, 68(6),1027-1036.

Stedman, R.C. (2003). Sense of place and forest science: Toward a program of
quantitative research. Forest Science, 49(6), 822-829.

Steel, D. (2000). Polar bonds: Environmental relationships in polar regions. Environment
and Behavior, 32, 796-816.

Strauss, A. & Corbin, J. (1990). Basics of qualitative research: Grounded theory
procedures and techniques. Newbury Park, CA: Sage Publications.

Teel, T. (2008). The science of communication: A few lessons learned from social
psychology [PowerPoint slides]. Retrieved from

http://welcome.warnercnr.colostate.edu/images/docs/climate change conf/teel C

SU.pdf

Thomashow, M. (2002). Bringing the biosphere home: Learning to perceive global
environmental change. Cambridge, MA: MIT Press.

Thompkins, E. L., & Adger, W. N. (2004). Does adaptive management of natural
resources enhance resilience to climate change? Ecology and Society, 9(2): 10.

Thompson, J.L. & Schweizer, S.E. (2008, November). The conventions of climate
change communication. Paper presented at the National Communication

Association Convention, San Diego, California.

82


http://welcome.warnercnr.colostate.edu/images/docs/climate_change_conf/teel_CSU.pdf
http://welcome.warnercnr.colostate.edu/images/docs/climate_change_conf/teel_CSU.pdf

Tolan, S. & Berzon, A. (2005). Global warming: What’s known vs. what’s told. Nieman
Reports, 59(4), 91-94.

Trumbo, C. (1995). Longitudinal modeling of public issues with the agenda-setting
process: The case of global warming. Journalism and Mass Communication
Monograph, 152.

United Nations Educational, Scientific and Cultural Organization (2009). Media as
partners in education for sustainable development: A training and resource Kkit.

Retrieved from: http://unesdoc.unesco.org/images/0015/001587/158787E.pdf

United States Geological Survey (2008). Climate change in mountain ecosystems.

Retrieved from: http://www.nrmsc.usgs.gov/research/global.htm

Vitterso, J., Vorkinn, M., & Vistad, O.l. (2001). Congruence between recreational mode
and actual behavior—A prerequisite for optimal experiences? Journal of Leisure
Research, 33(2), 137-159.

Von Storch, H. & Krauss, W. (2005). Culture contributes to perceptions of climate
change. Nieman Reports, 59(4), 99-102.

Walker, B. H., Gunderson, L. H., Kinzig, A. P., Folke, C., Carpenter, S. R., & Schultz, L.
(2006). A handful of heuristics and some propositions for understanding
resilience in social-ecological systems. Ecology and Society, 11(1):13.

Wickham, T.D. (2001). Attachments to place and activities: The relationships of
psychological constructs to customer satisfaction. Dissertation Abstracts, 16,
3348.

Williams, D.R., & Vaske, J.J. (2003). The measurement of place attachment: Validity and

generalizability of a psychometric approach. Forest Science, 49(6), 830-839.
83


http://unesdoc.unesco.org/images/0015/001587/158787E.pdf
http://www.nrmsc.usgs.gov/research/global.htm

Williams, D.R., Patterson, M.E., Roggenbuck, J.W., & Watson, A.E. (1992). Beyond the
commodity metaphor: Examining emotional and symbolic attachment to place.
Leisure Sciences, 14, 29-46.

Willis, J., Muktha, J., & Nilakanta, R. (2007). The foundations to qualitative research:
Interpretive and critical approaches. Thousand Oak, CA: Sage.

Yaffee, S. L. (1996). Ecosystem management in practice: The importance of human

institutions. Ecological Applications, 6(3), 724-727.

84



Appendix A: Data Collection Instrument

Organizational Change and Climate Change Survey:

1. What are the main challenges to dealing with climate change within NPS?
2. What are some of the barriers you face in responding to this challenge?
a. Inparticular, are there historical or organizational structures that limit
effective communication across divisions or directorates? Please explain.
b. Do you get support for engaging in interdisciplinary activity?
3. How has the National Park Service begun to adapt structurally/organizationally to
better address climate change?
4. Do you think the National Park Service can effectively cope with climate change
using existing management approaches to decision making?
5. What are some of the barriers, if any, to approaching problems in a different way
outside of the normal structure?
6. What are some of the best approaches for building capacity for organizational change
in the face of climate change?
7. Do you have enough resources to address climate change?
a. What do you need?
8. What are the joys or opportunities in working toward and responding to climate

change?
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