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1. PROJECT DESCRIPTION

Protect Our Winters (POW) is a non-profit organization that mobilizes American outdoor
enthusiasts, which POW calls the “Outdoor State,” to advocate for non-partisan climate solutions to
protect the places they love to recreate. Founded in 2007, POW has highlighted the threat climate
change poses to winter sports participants, such as a shortened winter season and decreased
snowpack, to engage this community in outreach campaigns that advance non-partisan climate

solutions.

This project developed messaging to help POW recruit additional sport communities to take climate
action. In particular, our project detailed the impacts of climate change on the rock climbing and
trail sports (hiking, trail running, and mountain biking) communities at a national and state level.

We also produced targeted strategic communication materials for POW’s Alliance members (see
“Alliance” on p. 9) to use when recounting their personal experiences with climate impacts and
encouraging POW's audience to take action to protect the lifestyles that they love. This project
created tools to help POW motivate thousands of additional outdoor enthusiasts to support elected
officials and policies that advance systemic climate solutions.



2. BACKGROUND

Climate Science and U.S. Policy

In 2018, the U.S. Global Change Research Program released the Fourth National Climate Assessment
(NCA), which outlines 16 national and 10 regional impacts of climate change®. This report clearly
and definitively demonstrates that climate change is already negatively impacting many aspects of
life for U.S. citizens and that we can expect additional negative impacts. Climate change presents an
immediate threat, including exacerbated vulnerabilities in specific communities, economic losses to
infrastructure and property, and threats to health and well-being.

In 2015, nearly 200 countries committed to the Paris Agreement under the United Nations
Framework Convention on Climate Change, which aims to slow the effects of climate change by
dramatically reducing greenhouse gas emissions?. Under the Paris Agreement, the U.S. must reduce
its emissions by 26 to 28 percent of 2005 baseline values (6635 million tonnes CO2e) by 2025, and
by 2030 the U.S. must achieve a 50 to 52 percent reduction from that baseline3.

At the 2021 COP26 Climate Summit in Glasgow, the U.S. signed the Global Methane Pledge,
contributed to the Adaptation Fund for the first time, pledged to end new international finance for
unabated fossil fuel energy by 2022, and entered potentially impactful climate collaborations with
China, South Africa, and the United Arab Emirates®.

Systemic changes are required at all levels of U.S. society to achieve emissions reduction targets and
comply with its re-commitment to the Paris Agreement and its COP26 pledges. Achieving these
goals will require aggressive domestic climate action, which requires strong climate leaders and
significant political pressure at all levels of government.

Background on POW

POW is a non-profit organization that mobilizes American outdoor enthusiasts, which POW calls the
“Outdoor State,” to advance non-partisan climate solutions that protect the places they love to
recreate. POW’s Theory of Change is predicated on three approaches to help solve the climate

crisis:

«» Cultural Shift
+» Technological and Financial Solutions
«» Political Will



POW highlights climate impacts in specific sport categories to generate a cultural shift, where
members of the Outdoor State advocate for technological and financial solutions and generate the
political will necessary to impact elections and policy decisions at the thin margins needed to
generate change.

To date, POW has focused on mobilizing winter sports participants into a cohesive, engaged
stakeholder group by highlighting the threat that climate change poses to winter sports. POW has
built large audiences on Instagram (250,000+ followers), Facebook (100,000+ followers), and Twitter
(25,000+ followers)?, and uses these social media channels to amplify their message and motivate
these audiences to advocate for climate solutions. In addition to its direct social media audiences,
POW has cultivated Alliance partnerships that share POW’s values and can collectively reach
approximately 25 million followers. POW’s Alliances include the following:

< Athlete Alliance, which is made up of professional skiers, snowboarders, rock climbers, trail
runners, and mountain bikers.

<+ Science Alliance, which is made up of professional climate scientists studying the impacts of
climate change on Earth.

< Creative Alliance, which is made up of professional photographers, writers, filmmakers, and
communicators in the outdoor industry.

< Brand Alliance, which is made up of prominent outdoor brands, such as Burton, Aspen

Snowmass, and The North Face, who are engaged in climate advocacy.

POW'’s messaging has significant reach through its direct audience engagement and Alliance
members’ audience engagement. For example, in 2019, POW’s digital communications reached
5,049,306 voters through 134,440,300 media impressions and recruited 20,500 advocates through
outdoor-focused educational campaigns, bringing significant visibility to climate issues>.

POW uses outreach campaigns to mobilize the Outdoor State to influence climate policies. In 2019,
POW recruited 17,000 new advocates to take actions such as submitting public comments against
drilling in the Arctic National Wildlife Refuge, mobilized 34,000 members to send emails to elected
officials demanding climate action, and organized over 100 professional athletes, scientists, and
outdoor industry brand leaders to attend congressional events and meetings advocating for climate
legislation®. POW also mobilized its network to help pass Colorado’s 2019 Climate Action Plan to
Reduce Pollution. Additionally, POW directly influences the U.S. political system through voter
engagement. The 2020 ‘Make a Plan to Vote’ campaign secured commitments from approximately
40,000 people to prioritize climate policies with their vote® and partnered with Strava to recruit
25,598 people to run or bike to polling places.
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3. SIGNIFICANCE

According to their 2021-2024 Strategic Plan, POW seeks to create the most influential climate group
in the U.S. through the Outdoor State. POW has used the following messaging structure successfully
to engage winter sports participants in climate advocacy by highlighting the threat that climate
change poses to their ability to recreate:

POW'S MESSAGING STRUCTURE

This messaging structure was established by POW's 2018 Motivating Lifestyle Driven Advocacy Report

PERSON CLIMATE EMPOWERMENT

Target individuals Focus messaging on Highlight how climate will Empower these communities to take
within the winter sports places that the people in impact these places action and protect the places they
community this community love love

This messaging structure was first outlined in the “Motivating Lifestyle Driven Advocacy” report
produced by POW and the Artemis Strategy Group & Neimand Collaborative, a marketing consulting
firm’. POW refers to this report as the “Neimand Report” and the messaging structure as “Neimand
messaging,” terminology that we used in this report. POW seeks to use Neimand messaging to
expand its influence by mobilizing two additional stakeholder groups as climate advocates: rock
climbers and trail sports participants (hikers, trail runners, and mountain bikers).

In this context, POW has already identified the people they want to target (rock climbers and trail
sports participants), all of whom have places they want to protect (i.e., where they recreate). This
project will assist POW by outlining how climate will impact these places and sports participants.
POW will use our research and project deliverables to better inform, engage, and empower the rock
climbing and trail sports communities to take climate action.

The educational work and messaging behind POW’s advocacy is firmly rooted in the scientific
research performed by POW’s Science Alliance, which consists of 10 leading scientists in climate-
related fields, including Dr. James White, Director of the Institute for Arctic and Alpine Research
(INSTAAR) and the founding Director of Environmental Studies Department at CU Boulder, and Dr.
Kevin E. Trenberth, a senior scientist at the National Center for Atmospheric Research. The Science
Alliance brings facts to the forefront of POW’s messaging and climate advocacy, which helps its
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Alliance members understand and communicate scientific information to their peers. In addition to
their science-based advocacy, POW’s outreach and messaging campaigns are guided by a scientific
understanding of what motivates outdoor enthusiasts’.

It has long been established that warmer winter temperatures will result in more precipitation
falling as rain instead of snow. This climate impact directly affects the resource that winter sports
participants rely upon for recreational pursuits (i.e., there is less snow in a warmer world; because
you need snow to ski, you ski less).

With some exceptions, snow sports are primarily performed at discrete locations that constantly
monitor climate and weather conditions. This makes it fairly straightforward to identify how climate
change will impact winter sports and the communities connected to them. However, identifying the
current and projected impacts of climate on the rock climbing and trail sports participants is less
straightforward. This is true for several reasons:

R

< Nature of resource required to recreate: Winter sports participants require a specific
resource to recreate: snow. Rock climbers require a rock surface to climb, however, the
nature of the rock is highly variable across different climbing areas and regions. Trail sports
participants require trails; however, the composition of trails is highly variable across
regions. Given that these resources are not uniformly affected by climate change, it is
difficult to say that these sports communities are uniformly impacted by climate change.
Furthermore, the non-uniform impacts of climate change across the U.S. create regional
differences in the relevant impacts to these communities.

< Oversight/management: Except for day passes for limited access areas and permits pulled
for multi-day activities in national wilderness areas, rock climbing and trail sports
participants are not required to “check in” or report on activities. To this extent, climbing
and trail activities are not regulated or overseen by a network of governing bodies in the
same way snow sports are.

+ Disparate locations: Rock climbing resources are scattered throughout the country, while
hikers, mountain bikers, and trail runners are typically independent participants that
recreate using trail networks not actively monitored. While some recreational pursuits
require overnight and backcountry permitting administered by local, state, and federal
governments, the recreational locations are less clearly defined than for winter sports. For
example, ski resorts and government entities like NOAA are well-known for tracking their
daily, weekly, and annual snow totals, making it easier to identify changes in this resource in
a specific recreational area with a large concentration of winter sports participants.
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The disparate nature of the rock climbing and trail sports communities makes it difficult to identify
how climate change impacts the ability of our target sports participants to pursue their sports,
particularly when these participants are spread out across a wide range of geographies that will
experience variable climate impacts.

Therefore, this report provides a first pass at outlining the current and projected impacts of climate
change on rock climbing and trail sports participants and will provide POW with a scientific
framework for developing messaging campaigns targeted at engaging the rock climbing and trail
sports communities in climate action.
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4. PROJECT OBJECTIVES

POW will target rock climbing and trail sports participants by highlighting how climate change will
impact them. However, POW currently lacks a resource that outlines how climate change will
impact rock climbing and trail sports participants, which is needed to create messaging that will
inspire these groups to take climate action.

This project aimed to answer the following questions:
1. How will climate change affect the rock climbing and trail sports communities?
2. Are there opportunities for audience expansion within those communities?

Obijective 1

The primary objective of this project was to detail the current and projected impacts of climate
change on rock climbing and trail sports communities at a national level and within five target
states: Arizona, Colorado, Nevada, Montana, and Utah. To answer this question, we critically
assessed the latest climate science, reviewed relevant national recreation reports, and distilled this
information into concise and accessible deliverables for POW’s messaging campaigns. We then
identified the main climate impacts within POW’s target states, including localized impacts on the
rock climbing and trail sports communities, where applicable. Finally, we used a comprehensive
literature review and discussions with climate scientists, professional rock climbing and trail sports
athletes, and economists to answer this research question.

While assessing the distributional impacts of climate change on different demographics was not a
specific goal of this project, we recognize that marginalized communities disproportionately bear
climate impacts and that these populations have historically been underrepresented in the outdoor
recreation industry despite being an active and growing audience segment. Therefore, our report
highlights the inequitable climate impacts relevant to participation in outdoor recreation, the
historical barriers to access these communities have experienced, and the importance of
marginalized communities as a growing proportion of outdoor enthusiasts.

Objective 2

As POW begins to focus its state-specific work, it will require a better understanding of its current
potential audiences within these states (i.e., how many mountain bikers, hikers, trail runners, and
rock climbers are in each state). Therefore, the secondary objective of our project was to evaluate
the opportunities for audience expansion within the rock climbing and trail sport communities. This
project analyzed POW’s existing member data and compared this information with publicly
available data on sport participation rates in each target state. This allowed us to provide
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preliminary recommendations as to where POW should concentrate future outreach efforts within
states and across sport groups (e.g., POW should seek to increase membership in Arizona, as the
proportion of members to residents is lower there; or POW should conduct outreach to the
mountain biking community in Utah, as they have the highest participation).

Deliverables

Along with the deliverables required by the Bren School, this project produced three additional
deliverables to guide POW'’s advocacy efforts:

1. State Fact Sheets, which provide bite-sized information about how climate will impact
POW'’s five target states. These will help inform POW'’s advocacy efforts.

2. Alliance Toolkits, which break down climate impacts by sport category. POW will use these
to educate its Alliance members, the individuals responsible for amplifying POW'’s climate
messaging to their audiences, and the greater Outdoor State.

3. Media Publication, which will be a visually compelling and easily digestible version of our
Bren School report that POW can release publicly and use as a resource to highlight the
impacts of climate change on the rock climbing and trail sports communities.

The State Fact Sheets and Alliance Toolkits are included in Appendix 1 and Appendix 2, respectively.
The Media Publication will be a standalone deliverable, produced as a Strategic Environmental
Communications Capstone following the completion of this report.

A robust understanding of how climate change will affect the rock climbing and trail sports
communities will enable POW to expand its audience and outreach efforts to include a greater
proportion of the Outdoor State.
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5. METHODS

Our project sought to (i) outline how climate change will affect the rock climbing and trail sports
communities and (ii) identify opportunities for audience expansion within those communities. We
accomplished this through the following stages:

Project Scoping

Identifying Climate Change Impacts

Producing Strategic Communications Materials
Audience Expansion Analysis

A o A

Evaluating Strategic Communication Materials Efficacy

Project Scoping

Our initial research question was: “What strategic communications messaging can most effectively
recruit members of the rock climbing and trail sports communities as climate activists?” However,
after re-scoping the project with the client based on feasibility, usefulness, and the fact that all
communications materials produced by this project must follow the Neimand messaging structure,
we produced two research questions—one qualitative and one quantitative—that better reflect the
final scope of our project:

1. How will climate change affect the rock climbing and trail sports communities?
2. Are there opportunities for audience expansion within those communities?

Regional Scope of Impacts in Target States

POW had not yet identified their target states at the beginning of the project. Therefore, we began
by assessing national-level impacts and regional-level case studies. In summer 2021, POW identified
Arizona (AZ), Colorado (CO), Nevada (NV), Montana (MT), and Utah (UT) as their five target states.
We then began researching and writing State Fact Sheets for each target state (one of our client
deliverables). These documents outline the high-level climate impacts in each state and include any
relevant sport-specific impacts we could find.

Given the lack of primary literature on this subject, it was not feasible to analyze how climate
change will impact the rock climbing and trail sports communities within POW’s five target states
using only state-specific findings. Therefore, we used national-level and regional-level information
to ensure that each State Fact Sheet had comprehensive information.
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Audience Characterization

This project aimed to identify how climate change impacts the rock climbing and trail sports (hiking,
trail running, and mountain biking) communities. Many participants in these communities view their
preferred activity as more than just a sport: they see recreation as a way of life. To participate in
these activities, they need access to certain recreational locations—such as hiking trails and rock
crags—and certain recreational conditions—such as safe temperatures.

Identifying Climate Change Impacts

Literature Review

We performed an extensive literature review to assess how climate change will impact the rock
climbing and trail sports communities. This included searching peer-reviewed publications, UCSB’s
library resources, Google Scholar, government publications, and reports from non-profit and
government organizations for various combinations of the following search terms:

< “Climate change”/”Climate change impact(s)”

< “Economic(s)”/”Economic impact(s)”

% “Rock climbing”

< “Trail sport(s)”

% “Hike”/"Hiker” /“Hiking”

% “Trail run”/“Trail running”/“Trail runner”

< “Mountain bike”/“Mountain biking”/“Mountain biker”

% “Arizona”/“Colorado”/“Nevada”/“Montana”/“Utah”

We reviewed all publications identified by these searches and identified additional resources by
finding which studies they cited or were cited by. In total, we reviewed more than 300 studies,
journal articles, and reports. This included studies and reports highlighting the economic benefits of
these sport categories.

The literature review process addressed several thematic topics:

% Assessment of sport-specific climate impacts. As we performed our literature review, we
categorized our findings by sport. Given that almost all rock climbing locations require trail
usage in some form, virtually all climate impacts experienced by the trail sports community
are also experienced by the rock climbing community. However, given that rock climbing-
specific impacts were identified, our findings were ultimately divided by sport category. This
will allow POW to identify and communicate sport-specific information to relevant
audiences more easily.
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+ Assessment of sport-specific economic value. A key aspect of the literature review was
identifying the economic impacts of the rock climbing and trail sports communities.
Additionally, POW Alliance Members were asked if they were aware of the economic value
of a sport category. Because the economic data we found largely focuses on past and
projected productivity, it was used as a proxy to indicate potential economic losses due to
climate impacts. Examples include total mountain bike sales in North America and case
studies assessing the economic impact of rock climbing in particular regions. The connection
to economic losses was extrapolated based on anecdotal examples such as canceled races
and closed recreation areas due to wildfires, wildfire smoke, and erosion.

« Exploration of participation demographics and environmental justice (EJ) issues. We
initially planned to assess participation demographics and EJ issues to frame our strategic
communications messaging in a way that would resonate with multiple audiences, including
marginalized communities. However, after summer 2021, we learned that all of POW'’s
messaging follows the Neimand messaging of “People, Place, Climate, Empowerment.”
While we recognize that this messaging structure might not apply equally to all demographic
groups, it informs POW’s communications strategy. However, it remains important to
understand the differential climate impacts on various groups. Throughout the project, we
attempted to account for the low participation rates of historically underrepresented
communities in POW’s target sports and the disproportionate climate impacts borne by
these very same communities. We approached this point by answering the following
question: “How can we connect with those who have not traditionally been represented in
climate discussions in the outdoor community while recognizing that these very same people
often pay a disproportionate price for climate impacts?”

Discussions with Experts

We conducted informational discussions with athletes, scientists, economists, and policy experts to
identify lines of research as we performed our literature review. These discussions were structured
as informal conversations, where one group member led the conversation and others could raise
additional considerations. We provided a brief overview of our project goals before asking the
individual to share what they knew or were learning about the impacts of climate change on the
rock climbing and trail sports communities. Individuals were asked to share specific examples of
observed or otherwise relevant climate change impacts if they knew of any. We used these
conversations to inform our research directions and identify new case studies.

*At no point in this project were an individual’s responses generalized to suggest that their
responses were representative of a larger group.*
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Producing Strategic Communications Materials

This project had a strong communications component with the following deliverables:

1. Literature review (Bren deliverable/POW deliverable). We performed and wrote a
literature review as part of our final Bren report and as a deliverable for POW. This literature
review informed and supported additional deliverables for POW, including the Alliance
Toolkits, State Fact Sheets, and Media Publication.

2. State Fact Sheets (POW deliverable). POW identified five target states for upcoming
campaign and advocacy efforts: Arizona, Colorado, Montana, Nevada, and Utah. We
produced one fact sheet per state that combines key findings from our literature review with
state-specific recreation figures, economic contribution statistics, and relevant climate
impacts. These findings are organized by the overarching impact categories described in the
literature review with slight modifications for accessibility. POW will use these fact sheets to
empower and educate their team of 300+ Alliance members as they perform outreach and
communicate change impacts within the target states.

3. Alliance Toolkits (POW deliverable). We produced an Alliance Toolkit for each sport
category (Trail, Climb) that highlights the climate impacts outlined in our literature review.
POW Trail and Climb Alliance captains will use these toolkits when training new POW
Alliance members on sport-specific impacts. The goal of this deliverable is to educate and
instill confidence in POW athlete representatives to deliver accurate and personalized
messaging to their respective audiences.

4. Strategic communications analysis (POW deliverable). While this project initially sought to
identify specific outreach messaging channels, calls-to-actions, and A/B testing to gauge the
efficacy of messaging, we found that these aspects of the project did not align with POW'’s
established Neimand messaging structure. Additionally, POW clarified that this project
should not identify state-specific climate actions (e.g., supporting/opposing upcoming State
legislation), nor should we develop any deliverables with specific actions in mind. Therefore,
we did not test various messaging styles, and all deliverables were produced such that POW
can modify them for future campaigns.

In addition to the above materials, group members pursuing Bren’s Strategic Environmental
Communication and Media developed an additional deliverable as a Communications Capstone
project during Spring Quarter 2022:

5. Media Publication (POW deliverable). The Media Publication will draw from the research
and findings of this report and will revise them into a graphically rich, broadly accessible
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manuscript that POW can use as a public resource to highlight the impacts of climate change
on these sport categories. This deliverable will use additional material from discussions with
Alliance Members (as illustrative, anecdotal evidence), State Fact Sheet material (for
regional spotlights), and visual design and layout elements from POW’s 2018 Economic
Report.

Audience Expansion Analysis

This project sought to identify audience expansion opportunities for POW within the rock climbing
and trail sport communities in the five target states (Arizona, Colorado, Montana, Nevada, Utah).
This required (i) accurately characterizing POW’s existing membership and their participation rates
in the target states and (ii) identifying overall participation rates in the target states. This would
allow us to identify states in which POW had membership levels for a particular sport below the
state participation rate.

Analyzing POW’s Existing Membership Data

To identify potential audience expansion opportunities, we first analyzed and characterized POW’s
existing membership data to identify states with low POW membership and high participation rates
in rock climbing and trail sports.

We obtained data from POW, which consisted of data from both Salesforce and Phone2Action
member accounts. POW uses Salesforce as a customer relationship management tool and
Phone2Action as an advocacy tool to engage and mobilize POW members to take climate action.
Throughout this project, Phone2Action changed its name to Capitol Canary, but remains an
advocacy tool for organizations like POW. We filtered the large datasets into a subset of only the
five target states and their associated member data. There were two separate fields for members to
provide their state information in the Phone2Action dataset, leading to inconsistencies between
which field recorded the member’s state. We merged into one definitive column with a single state
listed for each member account to address this issue.

The client’s existing data contained numerous missing data placeholders, which may compromise
the accuracy of our audience characterization. Although we were provided with two unique data
sources (Salesforce and Phone2Action), there was no unambiguous linking of accounts between the
two sources. This meant there were likely entries in both datasets for the same individual, leading
to an inaccurate characterization of POW’s existing audience. To avoid potential double counts of
POW members within target states, we analyzed the two datasets separately. We chose the
Salesforce dataset as our primary source because it contained more POW members (~267,000 in
Salesforce and ~70,000 in Phone2Action).
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After cleaning the datasets, we determined the number of POW members within each target state.
We also grouped the sport categories members identified as their interests according to their home
state. The intent was to reveal any differences in sport participation within target states, but there
was not a sufficient amount of data to draw conclusions about sport participation rates. Therefore,
we began searching for alternate sources of participation data.

Identifying External Data Sources

We tried to obtain data on the levels of participation in our target sport categories (rock climbing,
trail running, hiking, and mountain biking) in our target states (Arizona, Colorado, Montana, Nevada,
Utah). The Outdoor Industry Association (OIA) produces the most comprehensive outdoor
recreation participation data in the U.S. However, this data is gathered nationally and is not
disaggregated by state. We contacted OIA to request state-level data, but POW informed us that the
data comes from a survey that cannot be projected to the state level.

We next assessed internet-based services that track metrics related to our target sports. These
included Strava (a platform for runners and cyclists to track their activity), onX (a GPS mapping tool
for outdoor enthusiasts), and Gaia GPS (a tool that outdoor enthusiasts can use to find trails and
plot their own trails). However, we were unable to obtain datasets that contained estimates of
state-level sport participation.

We next assessed the feasibility of using other data as a proxy to estimate sport participation rates
in our target states, using publicly available data from the following additional sources:

< AllTrails, a platform designed for outdoor enthusiasts to explore over 200,000 trails with
extensive information such as location, reviews, photos, and more.

< Hiking Project, a platform focused specifically on trail use for hiking, shares thousands of
trails from crowd-sourced data users contribute.

< Mountain Project, a climbing-focused platform that allows users to submit crags and
climbing routes to share with the broader community. This is a free, crowd-sourced, online
climbing guide and resource for climbers across the globe. Climbers use the site to view
climbing routes, gather detailed information, and leave reviews for past climbs.

% Mountain Bike Project, a platform focused specifically on trail use for mountain biking that
shares thousands of trails from crowd-sourced data contributed by users.

< Trailforks, a platform and trail management system for outdoor enthusiasts, aims to
showcase and collect information on trail networks and destinations. This is a crowd-sourced
database where trail enthusiasts can submit new trails, update existing trails, and log their
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activities. Though this source now focuses on all trail sports, historically it focused on
mountain biking.

We collected the following data from the sources’ websites, which were used as proxies to estimate
sport participation rates in the five target states:

National Participation Data (source: OIA)

Number of Trail Reviews (source: AllTrails)

Number of Trails (source: AllTrails)

Miles of Hiking Trails (source: Hiking Project)

Number of Climbing Routes (source: Mountain Project)

Miles of Mountain Biking Trails (source: Mountain Bike Project)
Number of Annual State Page Views (source: Mountain Project)

© No vk wWwN PR

Number of Ride Logs (source: Trailforks)

Approximating Sport Participation Rates

Although we were unable to obtain consistent data related to sport participation at the state level,
we were able to compile national outdoor recreation participation data from the OIA. This data
estimates the total number of participants in the U.S. for several sport categories, including hiking,
trail running, mountain biking, and several types of climbing.

We used this national participation data from OIA to estimate potential state participation in POW’s
five target states: AZ, CO, MT, NV, and UT. We assumed that state participation trends follow
national per-capita participation rates. While we recognize that this assumption is not accurate, it
served as a starting point to determine a baseline approximation of participation. To extrapolate
state participation estimates from total national participation, we did the following:

1. Compile the national estimates of sport participation (number of participants) and calculate
the national per capita participation rate for each sport by age group (under 18 and 18+),

2. Gather data from the U.S. Census to determine the proportion of children (under 18) to
adults (18+) for each of the target states, and

3. Extrapolate state participation estimates for each sport from the national per capita
participation rates for children and adults.

Example:
Total AZ Hiking Participants(adult) = National Participation Rate(hiking) * AZ Population(adult)

The tables located in “Chapter 7: Results & Discussion” show the results of this state-level
approximation of sport participation. Ultimately, we were not confident about the estimates for
total sport participation in each target state because we know that participation in a particular state
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depends on more than just the state population. We also discovered that this data is based on a
national panel survey conducted by the Outdoor Industry Association and was not designed to be
projected at the state level. Due to this uncertainty, we decided not to move forward with these
estimates. Rather, the methods described above can serve as a template for POW to pursue if they
perform further research or obtain representative data.

Using Alternative Proxies for Participation Estimates

We categorized the remaining proxy data into two subsections based on the type of analysis we
would pursue: absolute measures and relative measures. Absolute proxy data are informative on
their own and do not necessarily depend on state population (e.g., the total number of climbing
routes in a target state). Relative proxy data may be related to population, such as the number of
web page views in a target state.

While the number of climbing routes or hiking trails is an absolute that can be compared
independent of state population or sport participation, the number of page views or trail reviews on
a website is likely correlated with the total number of sport participants recreating within the state.
We extrapolated relative measure data to a rate per 10,000 individuals for each target state.
However, it is important to note that certain factors can skew this data; for example, the data may
be biased by relatively few enthusiasts leaving several reviews or navigating to a state’s page
repeatedly.

Absolute Proxy Data

The data that we determined would be most valuable on an absolute basis was visualized to
examine potential trends across target states. These proxy data included the following:

R

< Number of trails in each target state

R

< Miles of trails in each target state

R

< Number of climbing routes in each target state

We assessed absolute measures to approximate the relative audience size based on the
presumption that higher numbers of trails and climbing routes provide greater potential for
participation by the trail sports and rock climbing communities in those regions. However, these
measures cannot be used to compare across target states because they are not directly correlated
to participation rates.

Relative Proxy Data

Mountain Project. The Mountain Project site has a webpage for each state in the U.S., and these
pages report the annual and the monthly number of views they receive. This absolute number tells
us how many times a state’s webpage has been viewed to get information about rock climbing,
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which we used as a proxy for overall participation. However, this absolute number may be impacted
by a state’s population. For example, a state with a higher population may expect to receive more
page views from residents than one with a lower population. To account for this discrepancy, we
calculated the per capita view rate for each target state. This allowed us to compare site activity
without influence from population size.

Example:
Per capita view ratesiate = annual webpage Visitssiate / populationsate

Table 1. Per capita Mountain Project webpage visits for each target state

State Population Annual Webpage Visits Per Capita View Rate
AZ 7,276,316 17,683,967 2.4
co 5,812,069 55,724,103 9.6
MT 1,104,271 4,267,213 3.9
NV 3,123,991 13,065,752 4.2
uT 3,337,975 32,178,328 9.6

AllTrails. Similar to Mountain Project, the AllTrails site has a webpage for each state in the U.S.
These pages report the total number of trail reviews for the entire state, which may act as a proxy
for overall participation. The number of total reviews is likely influenced by the total state
population, so we used the same method outlined above to calculate the number of reviews per
10,000 individuals in each state.

Table 2. AllTrails reviews per 10,000 individuals for each target state

State Population Total Trail Reviews Reviews per 10,000 Individuals
AZ 7,276,316 612,938 842
co 5,812,069 889,210 1,530
MT 1,104,271 93,355 845
NV 3,123,991 128,823 410

uT 3,337,975 491,785 1,473
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Trailforks. The Trailforks website has records of trail sport “ride logs” for each state in the U.S.
These ride logs are essentially personal records of sport participation based on location. Given that
these data points are clearly influenced by the number of participants in a state, we followed the
same method above by calculating the number of ride logs per 10,000 individuals for each target
state.

Table 3. Trailforks mountain bike ride logs per 10,000 individuals

State Population Total Trail Reviews Reviews per 10,000 Individuals
AZ 7,276,316 809,094 1,112
co 5,812,069 750,597 1,291
MT 1,104,271 160,110 1,450
NV 3,123,991 185,641 590
uT 3,337,975 872,530 2,614

Evaluating Strategic Communication Materials Efficacy

We initially planned to analyze the efficacy of all strategic communication materials, however,
subsequent re-scoping by the client determined these efforts to be unnecessary. While this project
does not assess the efficacy of the project deliverables, the Recommendations section of this report
outlines several methods for POW’s consideration.
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6. LITERATURE REVIEW

The primary effect of anthropogenic climate change is increased temperatures. The Fourth National
Climate Assessment (NCA) reports that global average temperatures have increased by
approximately 1.8°F from 1901 to 2016 and that human activities are an unequivocal cause®.

Increased temperatures affect Earth’s systems in several ways:

1. Increased aridification. As higher temperatures increase evaporation rates, surface soil
moisture decreases. This dries out the land surface?.

2. More frequent and severe drought. Increased aridification means that droughts across most
of the U.S., particularly west of the Rockies, are projected to become longer and more
intense. This is especially true in the Southwestern U.S (defined as California, Nevada,
Arizona, Utah, New Mexico, and Colorado), where precipitation levels are projected to
decrease®.

3. Decreased precipitation. In the Southwestern U.S., climate change is projected to decrease
springtime precipitation by 20% or more in 2070-2099 compared to 1986-20152.

4. More frequent and severe wildfires. On average, spring temperatures are rising, and
summers are becoming longer and drier, resulting in drier soils and vegetation. These factors
have lengthened the wildfire season and resulted in more frequent large wildfires®.

5. Decreased air quality. Climate change is increasing levels of surface ozone pollution, the
incidence of dust storms, particulate air pollution (which comes from wildfires and dust
storms), and aeroallergens (which can induce allergic reactions)?.

The direct and combined effects of these changes impact the trail sport and rock climbing

communities.
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Trail Impacts

Decreased Access - Wildfires

Although wildfire is a natural part of ecosystem dynamics in many places, fire weather conditions
(when hot, dry, and windy events occur at once) have become more prevalent in the Western U.S.1.
Average temperatures are increasing across all seasons, creating hotter and drier summer
conditions. As a result, vegetation is drying out sooner, which increases the fuel stock and leads to
larger and more frequent wildfires and a longer fire season (i.e., from the day the first wildfire starts
to the day the last wildfire is contained)%*:1°,

In the Western U.S., the area of forest burned is estimated to have doubled from 1984-2015 due to
climate change®. The shifting climate has also caused fire seasons to start earlier and finish later!. In
the Western U.S., the average length of the wildfire season increased by 78 days from 1970-1986 to
1987-20031°, This has largely resulted from climate factors rather than non-climate factors, such as
fire suppression and management activities, and these trends are expected to continue.

In western states, the greatest increase in wildfire frequency has been in the Northern Rockies,
followed by the Sierra Nevada, southern Cascades, and Coast Ranges of northern California and
southern Oregon®®. Arizona had a record-setting fire season in 2020, with 978,000 acres burned*?,
including over 100 miles of the Arizona Trail*3. Additionally, Utah (329,000 acres), Montana (369,000
acres), and Nevada (259,000 acres) all had significant fire seasons?2.

In 2020, 665,000 acres'* burned in Colorado and national forest land was closed in five counties'®; 4
million acres burned in California'? and all 18 of California’s national forests and 34 state parks were
closed for multiple days'®; and over 1.1 million acres burned in Oregon, including 900 acres of state
park land?’. Moreover, recreational closures from wildfires are only projected to increase as the
effects of climate change intensify?8.

Increases in wildfire frequency and intensity will also spread fire-fighting efforts increasingly thin,
diminishing the ability to effectively contain fires'®. For trail sport enthusiasts and rock climbers, this
means that many of their favorite areas to recreate are more likely to close. One study found that
wildfires negatively impacted visitation to four of Utah’s national parks: Arches, Bryce Canyon, and
Capitol Reef National Parks all experienced decreases in visitation during and after wildfires, while
Zion National Park experienced reduced visitation when wildfires were active?®.

In addition to direct decreased access due to wildfires, wildfire smoke will indirectly decrease access
to recreational opportunities. According to the NCA, the increases in wildfire smoke events caused
by climate change are projected to reduce both the time and quality of time spent participating in
outdoor recreation?, largely because the wildfire smoke events are projected to impair outdoor
recreation and visibility®. Air quality impacts are explored further in Threats to Health.
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Decreased Access — Erosion

Climate change is expected to increase occurrences of both heavy precipitation and drought
conditions, which increases rainfall erosivity (the potential for soil erosion)®. There is a well-
established positive relationship between precipitation intensity and rates of trail degradation?. As
erosion increases, trail sports enthusiasts experience higher rates of trail closures. One example is
the seven-year-long closure of the Young Gulch Trail in Poudre Canyon, Colorado, which was
demolished by post-fire flooding?2. Another was the largest local erosion event in 1,000 years in
Valles Caldera National Preserve in New Mexico due to the 2011 Las Conchas Fire?3.

In combination with changing participation, wildfires in the Western U.S. destabilize trails by
burning away vegetation that anchors the soil, which can cause trees to topple and block trail
access?®. The remaining soil becomes hydrophobic, which, combined with post-fire rain events, can
trigger debris flow, mudslides, and landslides—all of which can impact trail accessibility or even trap
trail users in the outdoors®>?¢. Both the intensity and risk of debris flow are expected to grow as fire
frequencies and the length of fire season increase in the Western U.S.?”. Debris can also accumulate
downstream, altering water flow and leading to creek bed erosion. These temporary blockages can
burst, sending water and debris downstream in surge events that may prove dangerous to
individuals recreating at or near the water line?8,

Projected increases in trail usage will also contribute to trail degradation. For example, the USDA
predicts that the total number of adults in the U.S. who participate in hiking will increase from 78.3
million in 2008 to 102.2 million by 2030%°. Along with decreased overall access due to the impacts
described above, this increase in hikers will significantly increase usage rates on trails that remain
open.

These projected participation increases will lead to acute impacts on mountain biking trails, which
experience loosened track surfaces, soil displacement, linear rut development, and the creation of
secondary, user-created trails®°. This will result in rapid degradation that is already well-
documented on some trails3!. Additionally, crowding and trail closures can also lead to the creation
of non-designated “social trails” on non-mountain biking trails, which compacts soil in areas that
would otherwise remain untouched.

Soil compaction outside of designated trail systems is problematic since it limits the absorption of
water by the soil and can lead to sheet runoff during precipitation events, further increasing
erosion3?. Therefore, even trails that are not directly affected by weather-induced erosion or fire-
related closures are still likely to experience higher rates of erosion due to increases in usage.
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Decreased Access — Temporal Shifts

Average annual temperatures in the U.S. have increased by 1.2°F (0.7°C) in recent decades, and by
1.8°F (1°C) since 1900%. Temperatures are expected to increase by 2.5°C (1.4°C) over the next
several decades, and increases of 3-12°F (1.6-6.6°C) are expected by 2100, depending on the
emissions scenario®. These effects will be particularly acute in the Southwestern U.S. (California,
Nevada, Utah, Colorado, New Mexico, and Arizona), where already-warm average temperatures are
projected to rise by 5.5 to 9.5 degrees Fahrenheit by 210033. Parts of this region could experience 45
more days every year with high temperatures exceeding 90°F'. Summer heatwaves are also
projected to become hotter and longer33, limiting outdoor enthusiasts’ access to safe weather
conditions.

These high temperatures create temporal access issues for many sports. For example, cyclists often
opt for early morning or evening rides during periods of warm weather, which is an indicator of
recreational preferences for cooler times of day34. Additionally, temperatures have even resulted in
trail closures in some regions. In 2021, Phoenix approved a pilot program designed to restrict the
use of certain trails during extreme heat, which could limit outdoor recreation opportunities for
rock climbers and trails sports enthusiasts3>.

In other regions, increased temperatures will do more than limit recreational opportunities.
Currently, 12% of the global land area experiences deadly climate conditions, meaning that at
certain times people cannot remain outdoors for long periods and survive®®. By the end of the 21st
century, that area is expected to increase to 45-70% of all land3®. This means that 44-75% of the
global human population will be chronically stressed by heat?.

Decreased Access — Sea Level Rise

As Earth’s temperature increases, glaciers and ice sheets will melt, increasing the volume of the
ocean. Additionally, the ocean will absorb significant amounts of heat as the atmosphere warmes,
resulting in the thermal expansion of seawater. These two factors will result in higher sea levels,
meaning that coastal communities stand to lose access to lowland trails. Case studies have primarily
focused on urban areas such as Philadelphia, which could lose 57% of its off-street trail mileage by
2100 due to sea level rise®’. Similar effects are also likely to occur in rural areas. Nationally, the east
coast of Florida, coastal North Carolina, and coastal Texas can all expect to lose local trails due to
sea level rise38.

Decreased Access — Forest Demise

In addition to wildfires, two other climate impacts will affect U.S. forests and therefore impact the
recreational activities within them. The first is severe drought (which can kill vegetation) and the
second is insect outbreaks (due to expanded habitat ranges due to shifts in climate). These factors
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resulted in the deaths of 300 million trees in Texas in 2011 and 129 million trees in California from
2010-2017%.

Bark beetles, which are associated with drought conditions and higher temperatures, are a
particular problem3?. In the Western U.S., bark beetles have killed more trees than wildfire over the
past 30 years®®. From 1979 to 2012, warmer winters and drought conditions allowed bark beetle
infestations to proliferate, killing 7% of forested areas in the Western U.S.1. These downed trees
present a danger if they fall near individuals recreating in a forest and can block trails frequented by
recreational users.

Threats to Health — Temperature

The primary impact of climate change is higher atmospheric temperatures, which are expected to
occur globally and vary by region. Average annual temperatures in the U.S. have increased by 1.8°F
(1°C) since 1900 and are expected to increase by 2.5°F (1.4°C) over the next several decades. By
2100, increases of 3-12°F (1.6-6.6°C) are projected to occur, depending on global emissions
scenarios®. These temperature increases are expected to be more dramatic during the summer
months®. Therefore, summer sports participants will be recreating in higher and higher
temperatures.

Higher temperatures increase the occurrence of both heat-related morbidity and mortality events®!.
Extreme temperatures compromise the body’s ability to regulate internal temperature, which
increases both the frequency and severity of negative health effects*?. Therefore, climate change is
expected to cause a rise in heat-related illnesses.

Extreme heatwaves have already caused dramatic increases in heat-related deaths. For example, in
one two-week span in 2003, approximately 22,000 to 45,000 people died during a heatwave in
Europe*?, while extreme heatwaves and hotter average temperatures have resulted in heat-related
illness and death in both Arizona and California®. The most at-risk populations for these heat effects
include children, elderly individuals, those with chronic diseases, and those who are not properly
hydrated?®.

Unsurprisingly, heat-related ilinesses directly impair athletic performance. In a comprehensive
assessment, the International Olympic Committee determined that physical performance across a
diverse and wide range of sports can be severely impaired by higher temperatures**. Exercising in
hot environments presents severe challenges to cardiovascular, thermoregulatory, metabolic,
neural, and cognitive function®4.

In endurance sports and high-intensity sports, warm temperatures can result in heat exhaustion and
life-threatening heatstroke®*. A recent example was the 2016 U.S. Olympic Marathon Trials, which
featured only elite distance runners. In that race, unseasonably warm temperatures caused 25% of
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female and 36% of male competitors to drop out*. Additionally, the 2020 Tokyo Olympics saw
|46,

record-high temperatures, making it difficult for Olympic athletes to perform at an elite leve
Threats to Health — Air Quality

According to the NCA, in the American Southwest, “the environmental conditions of greatest
concern for human health [after extreme heat] are ground-level ozone air pollution, dust storms,
particulate air pollution (including that from wildfires and dust storms) [and] aeroallergens (airborne
substances that trigger allergic reactions).”

Wildfire smoke can contain carbon monoxide (CO), nitrogen dioxide, ozone, particulate matter
(PM), polycyclic aromatic hydrocarbons (PAHs), and volatile organic compounds (VOCs) that can
then be inhaled by humans®’. According to the NCA, “more frequent and severe wildfires due to
climate change would further diminish air quality, increase incidences of respiratory illness from
exposure to wildfire smoke, impair visibility, and disrupt outdoor recreational activities®.” This effect
is likely to be experienced by outdoor enthusiasts in the Western U.S. where wildfires are more

common.

From 2016 to 2020, people in the Western U.S. experienced roughly six to ten weeks of wildfire
smoke exposure*®. Smoke from Western wildfires has been experienced as far east as New
Hampshire, making it a national issue. Breathing wildfire smoke and its associated particulates is
correlated with increased mortality and respiratory issues such as asthma, chronic obstructive
pulmonary disease (COPD), chronic bronchitis, and pneumonia®®-*°. Particulate matter (PM 2.5) from
wildfires may even be more toxic than inhaling equivalent PM from other sources, such as ambient
pollution, due to differences in the chemical composition of the particulates®!. The short-term
effects of prolonged exposure to particulate matter from wildfire include shortness of breath,
variability of heart rate, lung function decline, sore throat, cough, itchy and watery eyes, and
congestion®?.

Climate-related health impacts are not limited to smoke alone. Wildfires contribute to the
formation of ozone?. Additionally, drier and warmer fall conditions increase ground levels of ozone
in many states, which can worsen respiratory issues and compromise lung function®3. According to
the NCA, ground-level ozone is produced by the combustion of certain chemicals, and its production
increases with increased energy input via UV radiation®. Exposure to ozone can result in hospital
visits, shortness of breath, and aggravated asthma and respiratory allergies. Unless there is a
decrease in ozone precursor emissions, ozone levels are expected to increase over most of the U.S. .

Dust also represents an increasing threat to air quality in the U.S. As a result of climate change, soils
are drying out faster in the Western plains and desert regions of the U.S., increasing dust levels®*. As
a result of increased dust inhalation, hospitalizations due to cardiovascular and respiratory illness
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and premature mortality are all expected to increase®. This trend is already being observed, and
research suggests that total non-accidental mortality attributed to dust exposure increased by 7.4%
between 1993 and 2005°°. These dust storms can result in respiratory and cardiovascular diseases,
particularly in the American Southwest?.

Additionally, increased temperatures due to climate change and increased CO; concentrations due
to fossil fuel extraction and combustion induce respiratory reactions by lengthening the pollen
season and increasing the amount of pollen plants produce. This increases the intensity and
frequency of allergic reactions to pollen'. These conditions can produce new cases of asthma as well
as exacerbate existing conditions?.

Regardless of geographic location, outdoor recreation is threatened by increasingly poor air quality,
and health professionals and IPCC scientists agree that risks related to air quality increase as levels
of physical exertion increase®’. Exercising outdoors is discouraged once the air quality index (AQl)
exceeds 150, even for those without underlying conditions>?.

Threats to Health — Mental Health

Outdoor enthusiasts are fond of the benefits that outdoor recreation has on mental health, and
academic studies have documented this phenomenon. For example, exercise typically decreases
anxiety®®, while time spent in forests and natural settings is positively correlated with stress
reduction, improved mood, and enhanced cognitive function®®. Outdoor enthusiasts actively seek
these benefits. For example, hikers often opt to recreate on trails with more primary vegetation®®.

Decreases in recreational access due to poor air quality, wildfire risk, or increased temperatures can
reduce these mental health benefits. One study found increased rates of depression in those who
did not exercise during the COVID-19 lockdown compared to those who did®8. And as contact with
nature decreases, so too does a sense of connectedness with nature and its associated benefits to
well-being®. Thus, access to outdoor experiences and recreation are closely tied to improved
mental health.

Threats to Health — Vector-Borne Diseases

Climate change will increase the rates of vector-borne disease transmission through insects and
pests’. Warmer temperatures have allowed many tick species to increase their habitat range and
relative abundance within those ranges®%%3. As a result, tick-borne diseases are expected to rise in
humans, livestock, and companion animals. For climbers and trail sports enthusiasts, who are often
moving through grasses and brush, this will result in increased rates of exposure to ticks and tick-
borne diseases such as Lyme disease.
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Unlike ticks, it remains unclear how climate change will affect, although this is largely due to the
uncertainty of current climate models®*. However, numerous authors agree that the habitat range
of mosquitos will change, which could introduce new diseases to vulnerable populations with
limited prior exposure and resistance®®. This can increase rates of vector-borne diseases and
compromise otherwise enjoyable outdoor experiences.

Diminished Experience — Aesthetic Value

Since the Endangered Species Act was signed into law in 1973, the “aesthetic” and “recreational”
value of vulnerable species and places have been recognized by American law®®. From classics like
Thoreau's Walden to modern works like Richard Power's The Overstory, these themes are widely
echoed in American literature, with countless examples of inspiration drawn from experiences
within thriving natural settings; be they “wild,” tightly managed, or undisturbed. Healthy
ecosystems and the landscapes that they shape can have a profoundly positive impact on the
perceived experience of those who visit them®°,

Climate change threatens species and landscapes in several ways that affect the visitor experience.
For example, wildfires damage the aesthetic quality of recreational sites and vistas®®, and post-fire
soil erosion can negatively affect recreational opportunities for decades??. Significantly, the NCA
recognizes that air quality affects “aesthetic considerations (such as visibility) that affect

appreciation of the natural beauty of national parks and other outdoor spaces®.”

Studies assessing recreation demand have found that demand decreases in areas that have been
burned by wildfire, as prescribed burns in New Mexico resulted in decreased recreational demand
by both hikers and bikers®’. Another study found that fire and smoke affected 400,000 and 1 million
visitor-days per year, respectively®®.

Climate change will also increase drought stress, which is projected to decrease forest biomass for
all but the most drought-resistant trees®. This trend, along with an earlier spring, means that the
plants of many regions will experience population declines due to climate change’®. Coupled with
the previously discussed increases in wildfires and forest losses due to bark beetles, the overall
experience sought by outdoor enthusiasts is likely partially, if not completely compromised in many
locations®®.

However, this trend is not a surprise to conservation planners: a 2020 U.S. Forest Service report
predicted that nearly all recreation in California’s Sierra Nevada range will be negatively impacted
by climate change due to projected increases in extreme weather’?.

While experience is closely tied to mental and physical health, it can extend beyond those impact
categories. For many groups, emotional bonds form with particular landscapes or places, and their
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use becomes associated with the user’s sense of identity’2. When that landscape or place changes,
it renders a blow to their sense of self. Additionally, the aesthetic value of a place may also be tied
to individuals’ spiritual well-being’3. Therefore, it is unsurprising that outdoor enthusiasts exhibit
preferences for pristine landscapes, and as wildfires and droughts degrade those landscapes,
outdoor enthusiasts’ experiences decrease.

Diminished Experience — Crowding

Along with the negative aesthetic effects, projected increases in outdoor visitation due to increasing
population and increasing demand’>’3 are likely to decrease the enjoyment that outdoor
enthusiasts experience. Recreation demand modeling suggests that anticipated crowding decreases
a user’s valuation of a site: in other words, individuals have a lower desire to visit sites that they
anticipate will be crowded with other people’4. Other stated preference studies found similar
results, as respondents indicated their marginal welfare—a value akin to personal enjoyment—
decreased as congestion increased’>.

Further highlighting the crowding problem is the backlog of federal trail repairs in the U.S. The U.S.
Forest Service manages approximately 159,000 miles of trails, but roughly 120,000 of those miles
require maintenance or repair’®. The backlog on forest roads and bridges alone is estimated to cost
$3.4 billion, and it has been increasing over time. Without interventions, outdoor enthusiasts will
have increasingly limited access to trails, which is likely to further increase crowding issues on trails

that remain accessible’®.

Economic Impacts — National Level

Loomis has highlighted the difference between the “Old West” economy, which encompasses
natural resource extraction and ranching, and the “New West” economy, which encompasses
recreation, retail, tourism, and environmental protections’’. The “New West” economy is driven by
the recreation demands of the group that POW calls the Outdoor State: those who use the
landscapes of the West for outdoor recreation, including hiking, trail running, and mountain biking.
These communities often feel an intense “sense of place” and psychological connection to the
natural resources used for recreation’’. As a result of this connection, strong financial ties can form
between these communities and outdoor recreation.

The U.S. Bureau of Economic Analysis (BEA) provides comprehensive annual reports on various
industries, including the outdoor recreation economy. The BEA produces an outdoor recreation
report that measures the production of outdoor goods and services and their contribution to U.S.
gross domestic product (GDP)’2. According to the most recently published report (2019), the
outdoor recreation economy accounted for 2.1% ($459.8 billion) of U.S. GDP’2. The outdoor
recreation industry also has an economic impact beyond GDP: over five million outdoor recreation-
dependent jobs were reported in 201978,
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The BEA’s report divides outdoor recreation into three categories: conventional activities, including
bicycling, boating, hiking, climbing, and hunting; other core activities, such as gardening and
outdoor concerts; and supporting activities, such as construction, travel and tourism, local trips, and
government expenditures. The analysis found that conventional activities account for 30% of all
value added from outdoor recreation while supporting activities account for 51% of the total value
added from outdoor recreation’®.

Different value estimates emerge for differing sport categories. Some estimates only account for
direct value added, while others include value estimates for supporting activities. BEA estimates of
the real outdoor recreation value added fall into the former category and include only the direct
value added. In 2020, the real value added by bicycling was $2.11 billion and the real value added by
climbing/hiking/tent camping is $3.69 billion’®. This indicates that outdoor recreation and its
associated costs, including gear sales, travel to and from the recreation destination, and incidental
expenses, such as food and gas, contribute a considerable amount to the U.S. economy.

The U.S. Forest Service has also assessed the value of outdoor recreation, and a 2020 report found
that visitors spent approximately $10 billion in the areas near national forests and grasslands in
FY2019. This ultimately contributed $12 billion to the national GDP and supported approximately
154,000 jobs®°,

Given these statistics, the value of outdoor recreation is clear. However, the continued productivity
is less certain. A 2019 report by the International Labour Organization suggests that heat stress will
be responsible for a total financial loss of approximately $2,400 billion by 20308, Heat stress
primarily affects those who work outside, including those employed in the tourism and sports
industries. The report found that by 2030, 2.2% of the total global hours worked could be lost due
to high temperatures, which could produce a loss in productivity equivalent to 80 million full-time
jobs®l. While the exact proportion of the total loss made up by outdoor recreation is unclear, the
industry is undeniably at risk in many regions.

Economic Impacts — State Level

According to the BEA, in 2019, the states with the highest total outdoor recreation value added
were: California ($57.4 billion), Florida ($49.1 billion), New York ($29.2 billion), Texas ($35.1 billion),
and lllinois ($15.6 billion)’®. The top states with the highest outdoor recreation value added as a
percent of state GDP were Hawaii (5.8%), Vermont (5.2%), Montana (4.7%), Florida (4.4%), and
Wyoming and Maine (4.2% each)’®. Although these states enjoyed the largest economic benefits
from outdoor recreation, every state in the U.S. profits from conventional and supporting activities
related to the outdoor recreation industry.
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Economic Impacts — Gear Sales

Equipment and gear sales make up a significant portion of economic activity in the outdoor
recreation industry. Bicycle sales in the U.S. totaled $1.4 billion in 2017; the top-selling category—
outperforming even road bikes—was mountain bikes, which accounted for $577.5 million of total
sales®2. Hiking gear sales, including clothes, footwear, backpacks, and other equipment, totaled
approximately $2.8 billion in North America in 2019%. The global market for trail running shoes was
valued at $5.97 billion in 2018 and is expected to continue growing at an annual rate of 5.9% from
2019 to 202584, Additionally, almost % of consumers prefer to purchase trail running shoes in retail
stores to better understand the performance of the shoe they are buying, suggesting that the
economic benefits of sales are dispersed across the nation®*.

Economic Impacts — Case Studies
Lost Economic Value in Utah due to Wildfire

One study found that Utah’s five National Parks experienced a significant decline in annual visitation
due to wildfires, with a loss of approximately 11,125 to 30,851 annual visitors. Direct losses in visitor
spending were estimated to be between $780,000 and $2.34 million annually, and the regional
economic impact of wildfires was estimated to be between $1.22 million and $3.65 million%°.

Regional Case Studies for Mountain Biking

In 2018, Outdoor Alliance, a trade association that “unites the voices of outdoor enthusiasts to
conserve public lands and ensure those lands are managed in a way that embraces the human-
powered experience,” commissioned studies assessing the economic impacts of mountain biking in
several regions across the United States®®. In Grand Mesa, Uncompahgre, and Gunnison National
Forests (Colorado), it is estimated that mountain bikers visiting the region spend $24 million
annually®; in the Custer Gallatin National Forest (Montana), $9.1 million annually?’; and in the
Nantahala and Pisgah National Forests (North Carolina), $30.2 million annually®.

These studies also point out that undercounting outdoor recreation is easy to do given that outdoor
recreation users are often less visible or in remote areas®’. Another study found that mountain
bikers spend an average of $2.3 million to $4.9 million in Oakridge, Oregon annually®. Meanwhile,
total expenditures associated with mountain biking in the state of Oregon, as a whole, in 2012
totaled $27.9 million®,

Regional Case Studies for Hiking and Trail Running

Another 2018 Outdoor Alliance study found that non-local day hikers, backpackers, trail runners,
and “peak baggers” in Grand Mesa, Uncompahgre, and Gunnison National Forests (Colorado) also
generated approximately $24 million annually within the national forests and surrounding
communities®. A separate report assessing Mesa County’s (Colorado) Bureau of Land Management
trails, specifically the Kokopelli, 18 Road, and Lunch Loops trail system, found that their usage
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contributed approximately $14.5 million to Gross Regional Product, a regional valuation calculated
in the same manner as Gross Domestic Product®.
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Climb Impacts

The sport of rock climbing has grown at an increasing rate in recent years, adding an estimated 1.2
million new participants in the United States between 2007 and 2016. While exact numbers vary,
different reports have estimated that between 7.7 million and 21 million individuals rock climb in
the U.S. each year®*®3, According to the American Alpine Club’s 2019 “State of Climbing” report,
over 400,000 new individuals began climbing between 2014-2019 alone, and the majority (65%) of
rock climbers are millennials or slightly younger (ages 18-35)°*. Despite recent increases in indoor
gym climbing popularity, many participants still prefer climbing outside and are therefore
constrained by outdoor conditions and access limitations®2.

Nearly every outdoor climbing venue requires trail use, meaning that all climate impacts outlined
for the trail sports community (decreased access, threats to health and well-being, and lessened
experience) will also impact the rock climbing community. However, some impacts are unique to
rock climbers.

Decreased Access — Temperature

Rock climbing is made possible by contact security, which measures a climber’s ability to safely and
efficiently move from one series of holds to the next and is contingent upon a climber’s ability to
establish secure contact where the hands and feet meet the rock®. It is difficult to establish contact
security when friction is reduced or rock integrity is damaged.

As temperatures rise, the coefficient of friction, also known as slip resistance, declines on holds
through increased perspiration of the hands and rubber deformation on shoe soles®®%’. In a sport
where performance is often reliant on thin margins, a reduced coefficient of friction is likely to be
more than just an inconvenience and can result in a loss of access for certain routes®. Beyond
personal preference, climate-induced heat events are likely to prevent climbing altogether when
temperatures rise above participants’ physical tolerance thresholds.

In areas where daytime temperatures already prohibit climbing activities, climbers typically adopt
one of two adaptive approaches: they will either (i) shift their activity timeline away from peak
temperatures, or (ii) shift their activities to a more temperate location. Intentionally climbing
outside of daylight hours is a long-practiced approach to avoid peak sun exposure and is observed
by amateurs and elite professionals alike (e.g. Tommy Caldwell and Kevin Jorgeson’s successful
ascent of the Dawn Wall). However, neither approach is desirable, and most climbers would prefer
to climb in moderate temperatures.

Rock climbing in the U.S. is a largely itinerant activity, with seasons dictating access to different
locations at different points in the year. As summertime temperatures rise, climbers tend to
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abandon hotter venues in favor of cooler ones. The cooling effect of elevation upon air temperature
results in summertime migrations to venues at higher altitudes. High-altitude regions such as
California’s High Sierra, Nevada’s Spring Mountains, Wyoming’s Wind River Range, and Colorado’s
Rocky Mountain National Park all experience summertime influxes of climbers searching for pristine
settings and cooler temperatures.

As rock climbing becomes more popular and temperatures rise, climbers will increasingly converge
upon these select and often fragile natural climbing locations. This convergence represents a
growing challenge for land managers, as additional use and access restrictions can be expected in
regions with increased visitation rates. Temporal shifts—driven by increasing lowland
temperatures—could result in an expansion or realignment of summer destinations, which are
often limited by available permits.

Decreased Access — Wildfire

Rock climbing locations across the country are at risk from wildfires, with much of America’s rock-
climbing activity taking place in the semi-arid, forested mountain regions of the Western U.S.%8
These regions are prone to wildfire activity and have experienced record wildfires in recent years,
leading to higher incidences of land closures®®. Wildfires can also permanently degrade the integrity
of the rock and thus its suitability for climbing.

Forest fire is by far the most significant element in rock weathering®. When intense fires burn close
to rock formations, the outer portion of the rock expands quickly, overcoming the tensile strength
of the matrix within and leaving a fractured, “scaly” outer layer that is prone to exfoliation®®%°. In
this state, the rock integrity is severely compromised and offers little to no value to climbers.
Additionally, the load-bearing capacity of fixed hardware (i.e., bolts) may become compromised if
located in fire-impacted rock, rendering such hardware potentially hazardous for future use. All rock
types exposed to extreme wildfire conditions have exhibited extensive and permanent damage®°.
While land closures are a temporary inconvenience to climbers, an increase in the frequency and
intensity of wildfires could permanently damage the very rock needed for climbing.

Decreased Experience — Aesthetic Value

In addition to the aesthetic value of the rock face and the vistas revealed upon summiting, rock
climbers also enjoy the often-unique flora and fauna present within mountain and cliff area
ecosystems. Like much of the alpine environment, these ecosystems tend to be fragile, and can be

negatively impacted by increased climbing activity!0%10

. For example, increases in climbing in
certain locations have been observed to influence bird behavior and interfere with breeding,
predator detection, foraging, and nesting®*. Along with the impacts of concentrated recreation,
climate change is expected to shift the territory and migration patterns of certain species, resulting

in altered user group experiences and the potential for additional closures to protect various
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species!. As area closures and increased participation concentrate climbers within specific regions,
they may cause unintentional harm to cherished flora and fauna, diminishing the experience of
future rock climbers.

Economic Impacts — Gear Sales

Equipment and gear sales make up a significant portion of the economic value that climbing adds to
the outdoor recreation industry. Climbers spent approximately $169 million on gear in 2018%.
Climbing shoes make up the largest portion of gear sales (25%), with 396,554 units reported sold in
2018%. While this spending increase was driven by unit price increases rather than the number of
units sold, it still indicates economic growth in the climbing industry through increased willingness
to pay. Additionally, climbers spend over $1,200 more than the average outdoor participant on gear
and apparel, making this group a significant driver in outdoor recreation’s economic impact®*.

Economic Impacts — Indoor Rock Climbing

While this report focuses on outdoor rock climbing, many climbers also spend a portion of their
time training at indoor climbing facilities. Expenses associated with indoor climbing significantly
contribute to rock climbing’s total economic impact. According to the American Alpine Club’s 2019
“State of Climbing” report, an estimated 43.4 million check-ins occurred at indoor climbing gym
facilities in 2017. Total revenue for the U.S. climbing gym industry in 2017 was estimated at 5618
million and was expected to increase to $1 billion by 2021%. Despite economic downturns
associated with the 2020-2021 fiscal year, gym climbing represents a significant element of rock
climbing’s total economic contribution.

Economic Impacts — Case Studies
Rock Climbing on Public Lands

Nearly 60% of rock climbing areas are located on public lands, and the regulation of rock climbing
activities has become a land management issue. For example, certain kinds of rock climbing require
the climber to place fixed anchors into the rock. In 1998, the U.S. Forest Service, the Bureau of Land
Management, and the National Park Service considered banning anchors in wilderness areas, but
ultimately abandoned the policy after a 2002 study found that losses in economic value could total
up to $100 million annually®3.

Regional Case Studies for Rock Climbing

In 2019, Access Fund, a rock climbing advocacy group, worked with scholars from Eastern Kentucky
University to publish an economic impact analysis of rock climbing in the New River Gorge region of
West Virginia. The report found that non-local climbers visiting the region spent approximately

102

$12.1 million in the local economy®2. These climbers also supported an estimated 168 local jobs

and $6.3 million in wages in the region0?,
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Another study assessing North Carolina’s Nantahala and Pisgah National Forests found that rock
climbing tourism brought an estimated 200,000 climber visits each year (60% of which were
residents of western North Carolina) to the region, contributing 170 full-time jobs and $4 million in
income?3, A third study, which analyzed rock climbing tourism in developed countries, found that
this industry “has gradually become an important economic driving force to promote the
development of rural and mountainous areas!®*.” These studies highlight that the rapidly growing
sport of rock climbing is a highly valuable source of economic activity in regional economies within
the U.S.
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Environmental Equity Impacts

The NCA states that “climate change creates new risks and exacerbates existing vulnerabilities in
communities across the United States, presenting growing challenges to human health and safety,
quality of life, and the rate of economic growth®.” While this should be a consideration regardless of
its relevance to the rock climbing and trail sports communities, it is helpful to keep in mind that
rural communities, which often serve as the gateway to remote outdoor recreation destinations,
are particularly vulnerable to the effects of climate change?.

Disadvantaged communities suffer disproportionately from climate change impacts®. For example,
heat-related deaths due to climate change are projected to increase disproportionately among
economically disadvantaged people and communities of color!®®. Whether it is increased heat-stress
in lower socioeconomic and racially diverse communities'?” or more devastating impacts from
severe storms!®, these disadvantages are often the result of societal inequalities, including
differences in residence, race/ethnicity, income, and political power. These inequalities are
exacerbated in an inequality cycle for three reasons: first, inequality increases disadvantaged
individuals’ exposure to climate change impacts; second, greater exposure increases disadvantaged
individuals’ susceptibility to these impacts; and third, inequality lowers disadvantaged individuals’
ability to deal with and recover from the consequences of climate change!®.

The outdoor recreation implications of this inequality cycle revolve around the growing-yet-
underrepresented group of vulnerable and socially marginalized individuals that participate in
outdoor recreation. Their disproportionate exposure to economic inequities, extreme heat, and air
quality hazards, along with their compromised ability to deal with and recover from these impacts,
will create additional barriers for their participation in outdoor recreation that non-marginalized
groups do not experience in the same way.

Several studies project climate-induced reductions in air quality and highlight the relationship
between low socioeconomic status and low education levels, and a positive correlation with
increased prevalence and incidence of asthma, chronic bronchitis, and chronic obstructive
pulmonary disease (COPD)%%119, For communities already bearing the brunt of domestic air
pollution impacts, climate change will only exacerbate these conditions and increase existing
barriers to participation.

However, access to outdoor recreation, including trails and green spaces, has been shown to
improve the health and quality of life for groups who have historically been marginalized*!?.
Therefore, access to outdoor recreation can confer outsized benefits on marginalized communities.
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Participation in Trail Sports and Rock Climbing

Participation Demographics

In 2019, trail sports and rock climbing participants made up approximately 26% (80,020,000) and
1.5% (4,583,000) of the total 2019 U.S. population (302,756,603)°2. The following is the estimated
sport-specific breakdown from 20192

% Climbing
> Sport/Boulder Climbers: 0.7% (2,183,000)
> Traditional/Ice/Mountaineering Climbers: 0.8% (2,400,000)*

% Trail

> Backpackers: 3.5% (10,660,000)
Mountain Bikers: 2.8% (8,666,000)
Trail Runners: 3.6% (19,997,000)
Hikers: 16.4% (49,697,000)

v vY

*Although the 2019 data combined these three subgroups, our project will only target traditional
climbers, which represent a portion of this estimate.

Outdoor recreation participants are slightly skewed toward males in their mid-30s with some
college education and above-average household income®2. This trend was further illustrated by a
survey of national forest and wilderness land that found only 38% and 42% of visitation was by
females even though 50.8% of the U.S. population is female (this survey was gender-binary and only
allowed respondents to identify as male or female)®.

However, outdoor recreation activities, such as rock climbing and trail sports, have the potential to
appeal to and welcome Americans of all demographics—regardless of socioeconomic background,
geography, or physical ability. In fact, bicycling, hiking, and camping (three trail sports of interest for
this project) were among the outdoor activities of greatest interest to non-participants of all income
and age levels in 2019%2. Moreover, trail running, hiking, backpacking, and mountain biking have
some of the highest participation rates of outdoor activities across the United States®2.

Engaging Underrepresented Communities

The U.S. public lands system, where a significant portion of climb and trail sports activities take
place, has historically been a source of racial discrimination27114, In addition, socioeconomic
barriers have often precluded disadvantaged communities from participating in outdoor
recreation''>1®, However, BIPOC (Black, Indigenous, and people of color) communities have still
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found ways to enjoy and contribute to outdoor recreation!!”1*8 Unfortunately, Black Americans
and Hispanic Americans are consistently underrepresented in terms of traditional outdoor
recreation participation.

While Black Americans currently represent approximately 12.4% of the U.S. population, they only
account for 9.4% of outdoor participants, making for a 24% participation deficit2. Hispanic
Americans represent approximately 17.9% of the population but only 11.6% of outdoor participants,
a 35% participation deficit®?. Nevertheless, outdoor recreation participation rates in these
underrepresented groups are growing despite disproportionate socioeconomic barriers to
participation.

Hispanic American participation increased by 7.8% from 2018 to 2019, raising the average annual
growth rate to 6.7% for the past three years. Black Americans are experiencing a similar trend, with
an average annual growth rate of 6.2% over the past three years®2. In comparison, participation
decreased by 3.1% in White participants from 2018 to 2019. While White participants currently
make up a disproportionately high proportion of total outdoor participants in the U.S. (72%), that
number is down from 80% of all participants a decade ago®?.

The U.S. is becoming more ethnically and racially diverse and is expected to become a “majority-
minority” nation by 2045, meaning non-Hispanic White will no longer be the majority
demographic!®®. Moreover, underrepresented racial and ethnic groups are believed to be equally
inclined, if not more so, to engage in pro-environmental behavior and are more concerned with
environmental issues and actions than White Americans, especially after positive outdoor

120122 ‘The increase in diverse participation in outdoor recreation suggests

recreation experiences
that BIPOC communities are a discrete audience segment within the Outdoor State®° for which

there is high potential for engagement on climate issues. This presents an opportunity for advocacy
organizations to engage a broader audience of outdoor enthusiasts in climate advocacy—one that is

more representative of U.S. demographics.



44

/. RESULTS & DISCUSSION

Literature Review

Climate Impact Assumptions

One of the challenges of this report was identifying impacts that are directly related to climate
change and our sport categories. This required us to critically assess the difference between natural
variability? with demonstrated climate impacts.

In our initial research efforts, we found few primary studies directly assessing the impacts of climate
change on the trail sports and rock climbing communities. Therefore, the project shifted to
evaluating the current and projected impacts of climate change on factors relevant to those
communities, including access to the resources needed to recreate and conditions under which
recreation occurs (e.g., temperature, AQl). We then sought to determine how these factors impact
the rock climbing and trail sport communities.

Most of the climate impacts we identified have a logical pathway through which they can negatively
impact rock climbing and trail sports: loss of access to recreational areas, the health risks posed by
reduced air quality, the spread of vector-borne diseases, and reduced mental wellness are all likely
to negatively impact recreational communities and experiences. However, some of these climate
impacts are more nuanced and require certain assumptions to classify the impact as negative.

Assumption 1: Changing conditions will create negative impacts

We assumed that a change in the relevant recreational factors will negatively impact sports
participants, however, the degree of these impacts varies by region. For example, a 1.5°C
temperature increase in Arizona (a state where heat already limits activity through documented
area closures) is likely to have a stronger negative impact on participants than a 1.5°C temperature
increase in Montana (a state currently less prone to excessive heat days).

Despite this regional variability, the net impact of temperature increases is assumed to negatively
impact athletes across the U.S. due to the well-documented relationship between increased
temperatures and heat-related illness. General experience impacts are similarly complex due to the
role of individual preferences and tolerance levels but are considered to negatively impact
recreational opportunities at the national level.
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Assumption 2: Current economic value is at risk

A second assumption was used to identify the economic impacts of climate change on the rock
climbing and trail sports communities. Due to a lack of primary studies assessing future economic
impacts of climate change, the vast majority of the information we found consisted of current and
historical evaluations of the economic productivity of these sport communities. While we were
unable to project the economic losses that could occur due to climate change, the information
provided emphasizes the potential magnitude of the economic losses that could occur should these
sport communities be negatively impacted by climate change.

Assumption 3: Climate impacts will be novel for new participants

A third assumption was used to identify the impacts of climate change on environmental equity. The
literature we reviewed identified several existing inequities relating to climate impacts and focused
on larger consequences experienced by marginalized communities that are directly relevant to
outdoor recreation. For example, AQl deterioration will impact marginalized communities, who
already experience higher rates of multiple chronic and severe respiratory illnesses, including
asthma, chronic bronchitis, and chronic obstructive pulmonary disease (COPD).

Additionally, these marginalized communities are expected to participate in rock climbing and trail
sports at higher rates. Therefore, we assume that members of marginalized communities will
experience two-fold negative climate impacts: as members of marginalized communities and as
members of the rock climbing and trail sports communities.

Categorical Structure

We categorized the results of our literature into five overarching impact categories for the trail
sports and rock climbing communities. They are:

Decreased access to recreation opportunities
Threatened health and well-being while recreating
Diminished recreation experience

Economic losses

AW R

Exacerbated environmental inequities

These impacts were detailed in two separate sections: one for trail sports and one for rock climbing.
Given that most rock climbers must use a trail system to access their climbing resources, all climate
impacts on access, health, and experience for the trail sports community were also considered
relevant impacts on the rock climbing community. Additionally, information on exacerbated
inequities was generalized to broader outdoor recreation and a specific sport and was thus included
in a separate section.
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Trail Impacts — Decreased Access

Five primary climate impacts are likely to decrease the ability of the trail sports community to
access recreational locations. These climate impacts primarily affect the resources these
communities rely upon to recreate.

Wildfires. As annual temperatures increase and precipitation levels decrease, wildfires will become
more frequent and severe. Rock climbers and trail sports participants frequently recreate in
forested locations susceptible to wildfires. More frequent wildfires will decrease their ability to
access these recreational locations, both because it is dangerous and irresponsible to recreate when
active wildfires are nearby and because wildfires destroy the resources these participants rely upon,
such as crags and trails.

Erosion. Damage from wildfires and increased storm frequency and intensity can greatly increase
erosion rates, resulting in trail closures. In addition, wildfires destabilize trails by burning away the
vegetation that anchors soil, and severe storms can lead to runoff that further degrades these trails.
These impacts compromise trail quality, but worst-case scenarios include large debris flow events
that can lead to extended trail closures.

Temporal shifts. Physical impediments are not the only access issues for outdoor enthusiasts. One

of the most obvious climate impacts is increased temperatures. Many participants typically refrain
from recreating in the midday heat, and increased temperature extremes will lengthen the daily
window in which it is too hot to recreate. This change will force participants to choose between
shifting the temporal window of their recreation or simply recreating in hotter temperatures (see
Threats to Health below).

Sea level rise. Sea level rise will significantly impact coastal recreation. The ocean encroaching on
land will cause many coastal communities to lose access to lowland trails.

Forest demise. Warmer temperatures lead to worsened drought conditions and the spread of
certain insect species, such as bark beetles. As a result of these two factors, many forests are
experiencing rapid die-offs, leading to tree limbs or trunks falling across trails. While potentially only
a mild irritation, fallen trees can also completely block trails or create unsafe conditions that
prevent access.

Trail Impacts — Threats to Health

Four primary climate impacts pose significant threats to the health and well-being of the trail sports
community. These climate impacts primarily affect the conditions under which trail enthusiasts
recreate.
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Temperature. Climate change will increase external temperatures, compromising the body’s ability
to regulate internal temperature. This will increase the frequency and severity of heat-related
ilinesses since increased heat taxes cardiovascular, thermoregulatory, metabolic, neural, and
cognitive functions. Participants recreating in hotter temperatures are subject to increased risk of
heat exhaustion and heatstroke.

Air quality. Climate change will negatively affect air quality due to increased levels of wildfire smoke
(climate change will increase the frequency and severity of wildfires), increased dust (droughts
result in dry conditions where dust particulates are swept into the air), and higher surface-level
ozone concentrations.

Wildfire smoke can contain carbon monoxide, nitrogen dioxide, ozone, particulate matter, polycyclic
aromatic hydrocarbons, and volatile organic compounds. The short-term effects of wildfire smoke
exposure include shortness of breath, heart rate variability, lung function decline, sore through,
cough, itchy and watery eyes, and congestion, while the long-term effects of wildfire smoke
exposure are increased mortality and increased prevalence and incidence of respiratory issues such
as asthma, chronic obstructive pulmonary disease (COPD), bronchitis, and pneumonia. Therefore, in
a warming world, participants must either forgo recreational opportunities or forge ahead outdoors
and risk compromising their health.

Mental health. Members of the rock climbing and trail sports communities rely upon outdoor
recreation for their physical and mental health. Exercise is known to decrease anxiety and stress and
can improve mood. Climate change will decrease access to the activities that provide these positive
mental health benefits, threatening the health and well-being of these communities.

Vector-borne disease. Climate change will have significant ecological impacts, shifting the habitat

range of many species—some of which carry illnesses, such as ticks with Lyme disease. The
increased range of vector-borne disease carriers threatens recreationists spending time in areas
where no threat previously existed.

Trail Impacts — Diminished Experience

Two primary climate impacts will affect how the trail sports community recreates by diminishing
overall experience. These climate impacts affect both the conditions and resources under which trail
enthusiasts recreate.

Aesthetic Value. Members of the rock climbing and trail sports communities value the athletic

pursuits that outdoor recreation provides and the overall experience. This includes forming a special
attachment with a place and its overall aesthetic value, which can become associated with a
participant’s sense of identity. Healthy ecosystems and scenic landscapes positively impact the
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perceived experience of those who visit them. Wildfires and other events can destroy these
landscapes for years and even decades, robbing rock climbing and trail sport communities of the
opportunity to experience these areas.

Crowding. In recent years, participation rates for trail sports (and rock climbing) have steadily
increased, while the impacts of wildfires and erosion have decreased available recreation sites. As a
result, crowding is expected to increase, which is undesirable for most outdoor enthusiasts and
diminishes their perceived enjoyment while recreating.

Trail Impacts — Economic Impacts

We assessed the potential magnitude of the economic impacts of climate change on trail sports at
three different levels (national, state, and regional). While the current literature does not robustly
project sport-specific economic losses that could occur due to climate change, the total value of trail
sports at the three levels gives perspective on the potential scale of such losses.

National level. Outdoor recreation represents a significant portion of U.S. GDP, with trail sports
accounting for an undetermined but significant amount. While research on the projected losses in
GDP from the impacts of climate change on trail sports has not been conducted, decreases in
demand from the sport community will likely negatively impact national GDP.

State level. Outdoor recreation economies vary by state. At the high end, they can account for up to
$57.4 billion in value added (California) and as much as 5.8% of state GDP (Hawaii). The projected
losses in GDP due to climate change impacts on trail sports specifically have yet to be investigated.

Regional level. The regional level is where the impacts of climate change on trail sports are likely to
be most significant. Outdoor recreation gear sales and the expenditures associated with trail sports
can generate millions of dollars in regional GDP, the loss of which could severely impact local
economies.

Climb Impacts — Decreased Access
In addition to trail users’ projected decreases in access, rock climbers face additional reductions in
access due to temperature increases and wildfires.

Temperature. Rock climbing is highly dependent on the amount of friction between a rock climber
and the rock face. Warmer rock surfaces promote reduced friction at all contact points, reducing
contact security and compromising participants’ abilities to climb successfully. This impact is so
significant that it can result in temporal activity shifts, within a single day (avoidance of peak heat
hours) and across seasons, influencing when and where rock climbers choose to recreate.
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Wildfire. While wildfires can temporarily prevent access to recreation areas due to the dangerous
conditions they create, they can also have a secondary impact on rock climbers: damage and even
permanent destruction of rock faces and equipment. Extreme heat caused by wildfires can exfoliate
certain rock types and may cause damage to permanently affixed hardware such as bolts, rendering
them unsafe for future climbers.

Climb Impacts — Diminished Experience

Aesthetic value. One of the draws of rock climbing is the opportunity to behold the unique but often

fragile ecosystems that can overlap with climbing routes in mountain and cliff areas. However,
increases in rock climbing activity have been observed to degrade such ecosystems. Combined with
recent increases in the sport’s popularity, increased area closures are expected to exacerbate
crowding issues and will further concentrate these negative ecological impacts, diminishing
aesthetic value for participants.

Climb Impacts — Economic Impacts
We also assessed the economic value of rock climbing at the national and regional levels to offer a
scale of the potential impact of climate change.

National level. While the total number of rock climbers in the U.S. is lower than that of trail sports,
rock climbers spend over $1,200 more than the average outdoor participant, indicating that rock
climbers have a higher individual impact on GDP. Furthermore, the impact of rock climbing on
national GDP is at least multiple hundreds of millions of dollars and continues to rise, making it an
increasing contributor to GDP.

Regional level. Rock climbing can play a significant role in local economies, particularly rural
mountain communities. The loss of access to rock climbing in these locations would equate to
millions of dollars in lost GDP, negatively impacting the entire community.

Environmental Equity Impacts

Marginalized communities experience negative climate change impacts at disproportionately high
rates. Existing inequalities increase disadvantaged individuals’ exposure to climate change impacts,
and that exposure increases disadvantaged individuals’ susceptibility to these impacts. Additionally,
inequality lowers disadvantaged individuals’ ability to deal with and recover from the consequences
of climate change, thus perpetuating the inequality cycle. Research has already found that
marginalized communities experience higher rates of heat-related illness and respiratory disease
due to poor air quality.
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Participation in Trail Sports and Rock Climbing

Trail sports and rock climbing participants made up approximately 26% and 1.5% of the total 2019
U.S. population, making them a large proportion of U.S. society. Although participation in outdoor
recreation is biased towards wealthier White males, outdoor recreation appeals to a much wider
audience. There is a participation deficit for many communities of color in outdoor recreation. Both
Black Americans and Hispanic Americans have lower participation rates than their proportion of the
population. However, participation is increasing in both communities. As climate change creates
negative impacts for the rock climbing and trail sport communities, participants from marginalized
communities will incur additional climate-related burdens through participation—further
exacerbating the inequities they face.

Discussions with Experts

We had 14 conversations with eight athletes, three scientists, two economists, and one policy
expert. A complete list of these individuals and the date that the discussion took place is displayed
in Table 4. We used these discussions to identify additional climate impacts that we then researched
and incorporated into the literature review.

Individuals pointed to specific experiences and impacts that are not reflected in available research
or readily accessible data at multiple points. While these impacts may extend to other individuals or
the greater outdoor community, this project was not designed to analyze the experiences of these
individuals. Therefore, these individual experiences and impacts are not incorporated in the
literature review or formal conclusions, though they are worth noting as potential areas for future
research.

Competition Cancellations

Multiple athletes commented on experiencing an increased number of competition cancellations;
the root cause listed for nearly all of these cancellations was wildfire. For example, Dillon Osleger
was supposed to participate in the 2021 Trans Cascadia Mountain Bike race, a blind-format race in
the backcountry and small towns of the Pacific Northwest. However, the Twentyfive Mile Fire
burned half of the course by Lake Chelan, threatening the safety of the participants and their ability
to secure an FKT (fastest known time) or even compete.

Loss of Income

Athlete incomes depend on multiple factors that vary by contract(s). Two important factors in most
contracts are competition performance and individual achievements (such as FKTs). Therefore,
competition cancellations can lead to a direct loss of income. Similarly, lost training time due to
unsafe conditions, such as wildfire smoke, can decrease fitness and performance. Additionally,
unsafe or diminished conditions, such as an eroded trail, can impact an athlete’s abilities to
accomplish unique achievements that also factor into their sponsorships. For example, athletes like
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Clare Gallagher may only race two to three times a year. If one to two of those races are canceled,
as has happened in recent years, she cannot fulfill her sponsor contracts. And for many runners, this
also compromises their ability to win bonuses associated with podium finishes.

Diminished Water Access

Professional mountain bikers Kurt Refsnider and Kait Boyle noted a lack of access to water on the
Arizona Trail at sites that could be historically relied upon to have water. Water is necessary for
those racing or recreating on the Arizona trail, and many other trails in the U.S. As droughts become
more pronounced in some regions, decreases in water access can compromise safety for outdoor
recreationists.

Ongoing Trail Loss

Along with recent increases in trail usage, climate change impacts present an additional burden to
trail restoration and management efforts. Professional mountain biker Dillon Osleger performs
extensive work in trail restoration and has studied the increasing deficit in trail maintenance and
repair relative to trail degradation rates. He noted that federal expenditures on maintenance and
repair are shrinking in some areas, as traditional work crews, such as offseason “hotshots,” are
having their budgets cut. With a lack of maintenance, many trails have already been lost, which will
only be exacerbated by climate change.

Responses to Temporal Shifts

Rock climbing performance depends on weather conditions, with ideal conditions including dry and
cool ambient air. Professional climber and alpinist Graham Zimmerman noted that hotter summers

are likely to cause a shift in the timing of ideal rock climbing seasons. Temperature increases caused
by climate change will interfere with climbing activities and can threaten the health of participants.

Depending on the degree of such a shift, months previously defined by lower climbing activity may

experience significant increases in activity. Changes in recreation patterns are likely to result in new
management regulations, further hindering rock climbers’ ability to recreate.

Exacerbating Differential Access

When assessing the impacts of climate change upon recreational access, several individuals noted
that low-income and marginalized communities are already less likely to have access to open
spaces. Instead, they may be bordered by areas not conducive to outdoor recreation, such as
Superfund sites. Low-income communities are also less likely to have access to indoor training
facilities, which is an alternative that allows for safer training during hazardous conditions such as
wildfire smoke.



52

Representation in Outdoor Recreation

One individual noted that young athletes of color describe feeling unwelcome in the trail sport
communities, which are predominantly White, partially due to lack of representation in outdoor
recreation and sports media. This individual also noted that young athletes of color have described
outdoor recreation as being "for White people," and they may be cut off from the institutional
knowledge of how to advance within the field.

Table 4. Discussions with experts

Date Name Expertise

5/24/2021 Graham Zimmerman Athlete (Rock Climbing)
5/27/2021 Stephanie Howe Athlete (Trail Running)
6/2/2021 Dr. Elizabeth Burkowski Economist (UNH)
6/2/2021 Dr. Jude Bayham Economist (CSU)
6/24/2021 Nina Aragon Scientist (OSU)

7/29/2021 Dr. lan Bolliger Scientist (BlackRock, Inc.)
8/4/2021 Canyon Woodward Athlete (Trail Running)
8/13/2021 Dr. Jen Kay Scientist (CU Boulder)
9/15/2021 Clare Gallagher Athlete (Trail Running)
9/23/2021 Dr. Erik Murdock Policy Expert (AccessFund)
10/14/2021 Dillon Osleger Athlete (Mountain Biking)
11/5/2021 loseph Gray Athlete (Trail Running)
11/10/2021 Kurt Refsnider Athlete (Mountain Biking) / Scientist
12/2/2021 Kait Boyle Athlete (Mountain Biking)
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Strategic Communications Materials

We created State Fact Sheets and Alliance Toolkits as supplementary deliverables supported by
findings from our literature review and conversations.

State Fact Sheets

We reviewed over 100 state-specific resources to assess the individualized impacts of climate
change on POW's five target states: Arizona (AZ), Colorado (CO), Montana (MT), Nevada (NV), and
Utah (UT). We then synthesized the resulting information into five state-specific fact sheets that are
included in Appendix 1.

While the overarching impact categories identified in the literature review were similar for each
state (notable exceptions being sea level rise and vector-borne disease, because not every state
experiences these impacts), the relevance of each impact category differed. Therefore, the State
Fact Sheets include the most relevant climate impacts in each state that are best supported by the
existing data. The final categories included in each state fact sheet were:

Heat

Wildfire

Air Quality

Drought

Meltwater Runoff and Flooding

o vk wnNPeE

Economic Losses

The fact sheets also include summary information on trail sport and rock climbing recreation within
each state. That information, along with the climate impacts, can be used to generate targeted
messaging in POW'’s future outreach campaigns.

Alliance Toolkits

We produced Alliance Toolkits for both sport communities using the information gathered in the
literature review and additional research from the State Fact Sheets. These Toolkits communicate
the observed and projected impacts on each of the two target sports. Unlike the literature review,
which is written for an academic audience, the Alliance Toolkits present information using the
messaging structure outlined in POW’s Neimand Report (people, place, climate, empowerment).
This structure allows POW Alliance Members of all backgrounds to readily access the information
and provides a summary of consequential impacts, couched as “What is at stake?” for Alliance
Members to use in their outreach efforts. The Alliance Toolkits are included in Appendix 2.
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Audience Expansion Analysis

The first objective of this project was to identify how climate change impacts the rock climbing and
trail sports communities. The second objective was to identify audience expansion opportunities for
POW within the rock climbing and trail sports communities in five target states (AZ, CO, MT, NV,
uT).

Analysis of POW'’s Existing Membership Data

We calculated the number of members POW currently has in each target state using internal POW
Salesforce and Phone2Action data. However, this analysis very likely underestimated the true
membership total in each state because 43% of the Salesforce membership data did not include any
state information (Table 5). Although the Phone2Action dataset contained fewer total entries, only
3% were missing state information, indicating that it may be a more robust dataset to compare
membership trends across states. Moreover, only 16% of the Salesforce and 32% of the
Phone2Action entries were for members associated with the five target states (AZ, CO, NV, MT, UT).

To further characterize POW'’s existing membership, we assessed how members' preferred sports
varied across target states. The Salesforce dataset had two relevant variables for sport (“sport
category” and “sport interest”), while the Phone2Action dataset had three relevant variables (“what

n u

is your favorite sport,” “what is your sport,” and “favorite summer sport”). However, most of these
variables had “NA” values, meaning that neither dataset had sufficient sport-specific membership

data within the target states.

Additionally, neither dataset included unique identifying values, making it impossible to determine
whether members or their preferred sports were double-counted within and across datasets.
Therefore, we did not combine the Salesforce or Phone2Action datasets for any analysis.

As a result, our data visualizations, such as Figure 5 below, are not accurate representations of
actual POW member sport interest by state. This clear underestimation of POW’s actual
membership and sport participation hindered our ability to draw definitive conclusions about the
following:

% Total membership in target states;

< Membership distribution among target states;

® Membership expansion potential in each target state;
< Sport interest of members in target states;

% Sport interest distribution among target states.



55

This section highlights the general trends from the available data and associated visualizations. Each
figure below shows target states in descending population order. Figures in blue are visualizations
of absolute data values, while figures in orange are per capita, or relative, visualizations.

Table 5. Salesforce and Phone2Action dataset details

Variable Salesforce Entries Phone2Action Entries
Total # of entries in dataset 268,179 69,920

Entries with NA for state 116,498 (43%) 1,783 (3%)

Entries from target states 43,112 (16%) 22,595 (32%)

Entries with NA for sport in target states 42,415 (98%) 22,378 (99%)

Data Visualizations of POW Membership

POW Membership in Target States (Salesforce)
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Figure 1. Total number of POW members in each target state. Data: POW Salesforce (2021)
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POW Membership in Target States (Phone2Action)
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Figure 2. Total number of POW members in each target state. Data: POW Phone2Action (2021)

POW Membership per 10,000 People in Target States (Phone2Action)
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Figure 3. Total number of POW members per 10,000 people in each target state. Data: U.S. Census
and POW Phone2Action (2021)

Figures 1-2 show that most of POW’s existing membership is in CO. Figure 3 shows that
membership per 10,000 people is highest in CO, followed by MT, UT, NV, and AZ. We calculated the
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membership proportion per 10,000 people rather than per capita because per capita calculations
gave us fractional member totals, which is unrealistic for counting humans.

It is beyond the scope of this project to determine whether the significantly higher membership
count in CO because POW is a CO-based organization, or due to other factors, including how, where,
when, and why POW collected membership data, or whether individuals had the option to include
or exclude geographic information when POW collected their personal information.

Population in Target States (U.S. Census, 2021)
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Figure 4. U.S. Census population estimate for each target state. Data: U.S. Census (2021)

Although we recognize that membership is not a direct function of state population, we observed a
few notable trends when analyzing the membership and population figures. Figures 1, 2, and 4
show that while Arizona had the highest population out of the target states, POW’s estimated
absolute membership is lowest in Arizona in both datasets.

Additionally, while Utah and Nevada have relatively comparable state populations, POW
membership in Utah is two to three times higher than in Nevada. While Nevada’s population is
almost three times that of Montana, POW membership per 10,000 people is higher in Montana
than in Nevada, according to Phone2Action data.
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POW Member Sport Participation in Target States (Salesforce)
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Figure 5. Total count of POW member sport participation within all target states. Data: Salesforce
(2021)

The Salesforce and Phone2Action datasets were used to visualize member sport participation across
and within each target state. Both datasets produced figures similar to Figure 5, which shows how
few dataset entries contained member information related to climbing and trail sports. From the
limited information that we analyzed, more members indicated participation/interest in the trail
category than the climb category. Due to the high rate of NA’s in the datasets, we were unable to

draw definitive conclusions about participation.

Analysis of Sport Participation Proxies

We attempted to procure comprehensive state-specific sport participation data for trail sports and
rock climbing from sources like Strava, Gaia, and onX. However, we could only obtain this type of
data for hiking, trail running, and mountain biking from Trailforks.

Note: the following recommendations are made based upon the analysis of proxy data for sport
participation in a given state, which includes both state residents and non-residents.

Trailforks. Trailforks is a crowd-sourced resource that allows users to query and add information
based on trail activity. However, after further exploration of the site, we found that Trailforks users
can easily add trail information to the site without any apparent oversight that would prevent
double-counting. We also found that although the site now accommodates multiple trail activities, it
was originally designed as a resource for mountain biking. Therefore, mountain biking trails and
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activity logs far outnumber those of other trail sports, which led us to question the efficacy of using
the site as a proxy for all trail sports.

Given that trend, we decided to explore publicly accessible information from other reputable
outdoor recreation websites to estimate participation rates for all sports and identify audience
expansion opportunities within the target states.

Hiking+. Determining the best proxy for each sport was challenging, given the varying types of trail
recreation and the likelihood of significant overlap between sources. For example, AllTrails
technically contains trail information for several trail activities (including all target sports for this
project and beyond). While they are technically separate websites, Hiking Project and Trail Running
Project both report the same information. For simplicity, our project excluded Trail Running Project
data under the assumption that Hiking Project contained the best participation proxies for hiking,
trail running, backpacking, and other similar trail activities. Therefore, the term “hiking+” in our
narrative encompasses all non—mountain biking trail activities.

AllTrails. AllTrails could potentially serve as a single proxy for all target sports, given that the site
allows users to query trail information based on desired activity. However, the sport-specific trail
estimates on AllTrails were significantly lower than those reported by other sport-specific proxies.
We did not observe any other meaningful trends between numbers reported on AllTrails and other
proxies. This prevented us from relying solely on AllTrails to capture the same proportions of sport
participation information as other proxies. For example, AllTrails reported 722 mountain biking
trails in Arizona, compared to 1,025 reported on Mountain Bike Project—a 30% difference.
Similarly, AllTrails reported 1,130 hiking trails in Montana, while Hiking Project reported 2,378 —a
52% difference.

Moreover, each source had different publicly available information. For example, only the total
number of trails and trail reviews per state were available on AllTrails, while Mountain Project
reported the total number of climb routes, as well as monthly and annual page views per state, and
Hiking Project includes miles of trails and the total number of trails per state. Table 6 outlines the
potential participation proxies that we identified; it should be noted that relative data proxies more
reliably approximate participation than absolute data proxies.



Table 6. Publicly accessible participation proxies for trail and climb sports

Participation Proxy

Applicable Sports

Data Source

Number of Trail Reviews Hiking+, Mountain Biking, Rock AllTrails
Climbing, and more.
Number of Trails Hiking+, Mountain Biking, Rock AllTrails

Climbing, and more.

Miles of Hiking Trails

Hiking+

Hiking Project

Miles of Mountain Biking Trails

Mountain Biking

Mountain Bike
Project

Number of Climbing Routes Rock Climbing Mountain Project
Number of Annual Page Views Rock Climbing Mountain Project
Number of Hiking Logs Hiking+ Trailforks
Number of Trail Running Logs Trail Running Trailforks
Number of Mountain Biking Logs Mountain Biking Trailforks

AllTrails Data Proxies

Number of Trail Reviews in Target States (AllTrails)
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Figure 6. Total number of trail reviews in each target state. Data: AllTrails (2022)
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Trail Reviews per 10,000 Individuals in Target States (AllTrails)
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Figure 7. Trail reviews per 10,000 people in each target state. Data: U.S. Census and AllTrails (2022)

Figure 6 shows that target states with lower populations also had fewer trail reviews, except for CO,
which had the highest number of trail reviews. Figure 7 shows that per 10,000 people, UT and CO
had a similar number of trail reviews, while MT had nearly the same number of reviews per 10,000
people as AZ, despite having roughly one-seventh of AZ’s population.

While we did not find any studies assessing the relationship between the distance of a trail from an
individual’s home and the likelihood of individuals to leave a review on trails, we did find that 63%
of people who recreate outdoors tend to recreate within 10 miles of their home'23. However, many
factors—related to participation rates and otherwise—can influence an individual’s decision to
leave a review, including familiarity with the website and mobile app, tendency to leave internet
reviews, and their experience while visiting the site. Furthermore, studying internet reviews and
outdoor recreation is not within the scope of this report.
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Number of Trails in Target States (AllTrails)

5000

4000

3000

2000

) -
0 -

State

Trails

Figure 8. Total number of trails in each target state. Data: AllTrails (2022)

Figure 8 demonstrates that target states with lower population estimates do not necessarily have

fewer total trails.

Given that AllTrails allows users to add new trails to the site, it was difficult to identify how users
define a discrete trail (e.g., based on trail distance, topography, accessibility, visitation,
maintenance, popularity). Trails often connect and have multiple entries and exit points, which
further complicates how participation or use of a single trail is defined and counted.
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Hiking Project Data Proxies

Miles of Trails in Target States (Hiking Project)
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Figure 9. Total miles of hiking trails in each target state. Data: Hiking Project (2022)

Figure 9 demonstrates that CO has the most reported miles of hiking trails out of the target states,
according to Hiking Project. MT has roughly half the number of trails that CO has, despite being 40%
larger in size (147,040 mi? vs. 104,185 mi?, respectively) and having a population size almost four

and a half times lower than CO.

Miles of Trails in Target States (MTB Project)
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Figure 10. Total miles of mountain biking trails in each target state. Data: Mountain Bike Project
(2022)
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Figures 8-10 demonstrate that NV has the lowest total miles of hiking and mountain biking trails out
of all target states. In addition, Figure 10 shows that CO has the most reported total miles of
mountain biking trails out of the target states.

Our State Fact Sheet research shows that most of NV’s population and outdoor recreation is
concentrated in the Las Vegas and Reno areas. The NV trail maps on Hiking Project and Mountain
Bike Project also show that most trails are concentrated near Las Vegas and Reno. These geographic
limits potentially explain why the state has significantly fewer miles of trails than the others but do
not explain sport participation rates. UT is similar to NV in population size and in that UT’s
population is also geographically concentrated in two locations. Despite these similarities, UT has
roughly three times the miles and number of trails that NV does. Because of these inconsistencies
among proxies, it is difficult to estimate whether the same number of people participate in trail
sports in NV’s smaller trail system than in UT’s widespread trails.

Mountain Project Data Proxies

Number of Climb Routes in Target States (Mountain Project)

AZ CcO uT NV MT

State

30000

20000

Climb Routes

10000

0

Figure 11. Total number of rock climbing routes in each target state. Data: Mountain Project (2022)
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Number of Annual Page Views in Target States (Mountain Project)

4e+07

State

Page Views

Figure 12. Total number of annual page views for each target state. Data: Mountain Project (2022)
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Figure 13. Per capita annual page views for each target state. Data: Mountain Project (2022)

Figures 11-13 are visualizations of rock climbing proxies from Mountain Project. Figures 11 and 12
show that states with lower population sizes also had fewer climb routes within the state and fewer
annual state page views on the Mountain Project website—with AZ being an exception. Figure 13
shows that CO and UT have similar page views relative to population, as do NV and MT. We elected
to show Figure 13 as a per capita graph, rather than per 10,000 people because the per capita
results for all target states were whole numbers.
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Trailforks Data Proxies

Number of Mountain Biking Ride Logs in Target States (Trailforks)
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Figure 14. Total number of mountain biking ride logs in each target state. Data: Trailforks (2022)
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Figure 15. Mountain biking ride logs per 10,000 people in each target state. Data: Trailforks (2022)

Figures 14—19 are visualizations of hiking, trail running, and mountain biking participation proxies
from Trailforks. Trailforks was initially designed as a resource for mountain biking alone, suggesting
that Trailforks data for “hiking+” are less robust on this multi-activity platform than on other sport-
specific platforms. Figure 14 shows that mountain biking ride logs are highest in UT, AZ, and CO.
Figure 15 shows that mountain biking ride logs per 10,000 people are highest in UT and that MT has
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the second highest despite having the lowest total absolute ride logs. Ride logs per 10,000 people
are above the national rate for all states except NV.

Number of Hiking Logs in Target States (Trailforks)
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Figure 16. Total number of hiking logs in each target state. Data: Trailforks (2022)
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Figure 17. Per capita hiking ride logs in each target state. Data: Trailforks (2022)
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Number of Trail Running Logs in Target States (Trailforks)
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Figure 18. Total number of trail running logs in each target state. Data: Trailforks (2022)
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Figure 19. Per capita trail running ride logs in each target state. Data: Trailforks (2022)

Figures 16—19 show that UT had the highest absolute number and per capita hiking and trail running
logs out of the target states. However, given that Trailforks is a resource primarily used by mountain
bikers, the information in Figures 16—19 is likely not an accurate representation of actual hiking and
trail running participation in target states. We believe that because mountain bikers have
historically used the platform, we are seeing false inflation of hiking and trail running logs in Utah
and Montana due to their high concentration of mountain bikers that use Trailforks.



69

Therefore, we are confident that these data visualizations are not accurate representations of the
distribution of hikers and trail runners in each of the target states. As a result, we cannot use the
observed trends to make definitive recommendations or conclusions related to sport participation.
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8. CONCLUSIONS

Climate Impacts On Rock Climbing And Trail Sports

Climate change impacts on winter sports are easy to understand: in a warmer world, less
precipitation will fall as snow. Snow is needed to ski and snowboard. Therefore, current and future
impacts of climate change reduce the number of days suitable for skiing and snowboarding.

Given the disparate nature of the regions, seasons, and resources needed to engage in rock climbing
and trail sports (hiking, mountain biking, trail running), it is far more difficult to clearly identify
simple, significant, and uniform climate impacts on these sport categories. However, the primary
climate impacts identified in this report—decreased access, threats to health and well-being, and
diminished experience—all have one common theme: they increase barriers to outdoor recreation.

Increased Barriers to Access
These barriers to access can be categorized into two groups: direct barriers and indirect barriers.

1. Direct barriers to access impact the resources that participants need to recreate and are
frequently associated with area closures. Examples include:

a. Wildfires — Increased frequency and severity of wildfires can directly damage the
rocks, trails, forests, and parks that members of the rock climbing and trail sports
communities rely upon for recreation.

b. Erosion — Increased rates of erosion as droughts and heavy precipitation events
become more frequent and lead to recreation area closures that prevent the rock
climbing and trail sports communities from recreating.

Fortunately, most of these direct barriers represent reversible impacts: a forest that has burnt down
will eventually regrow, a trail that has been washed away by erosion can be rebuilt, and a park that
has been closed due to wildfire damage will eventually reopen. Loss of access associated with such
direct barriers is typically limited in duration as well, as area closures eventually lift.

2. Indirect barriers to access impact recreational conditions. Examples include:
a. Heat — Hotter temperatures increase the risk of heatstroke and make daytime
recreation uncomfortable and even unsafe.
b. Poor air quality — Particulate matter negatively impacts respiratory and
cardiovascular health, threatening the health of rock climbers and trail sport athletes.
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Unfortunately, most of these indirect barriers represent long-term, potentially irreversible impacts
for two reasons:

1. Indirect barriers represent impacts that accumulate over time. While poor air quality will
not necessarily prohibit outdoor recreation, the health implications of continuous exposure
to poor air quality can negatively accumulate over time.

2. Indirect barriers are often incremental and irreversible. Many negative impacts of climate
change on outdoor recreation occur incrementally and—while preventable—are difficult to
reverse. For example, the average global temperature is increasing slowly and will not
decrease in the short-term.

Observed vs. Projected Impacts

Throughout our research, we noted an important distinction between climate impacts: observed
impacts (impacts currently being experienced) vs. projected impacts (impacts expected to occur
based on modeling or inference). Observed impacts tend to be visible, easy to communicate, and
clearly connected to increased barriers to recreation. For example, acres of national forest burned
by wildfires is an observed impact that can be easily quantified and messaged. On the other hand,
projected changes are changes that have yet to be observed. Therefore it is more difficult to directly
connect these impacts to the lives and interests of target audiences.

Most reports and articles written for non-academic audiences focused primarily on observed
climate impacts. Significantly less attention was given to projected impacts. This trend highlights the
value of observed climate impacts for strategic communications efforts while providing an
opportunity to communicate projected climate impacts. If effectively communicated, messaging
both observed and projected impacts is likely to generate the strongest response.

Spatial Variability

This project identified significant variability in each impact category across regions and
communities. Therefore, understanding and accurately communicating the impacts at a community
level will be important for generating advocacy through outreach efforts.

This highlights the importance of POW’s messaging structure of “People, Place, Climate,
Empowerment.” Although it is difficult to clearly outline uniform climate impacts on our two sport
categories, there are many personal experiences, in many geographies, that can be reasonably tied
to climate impacts and messaged in a way that compels members of the Outdoor State to engage in
climate advocacy.
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Disproportionate Impacts for Disadvantaged Communities

Increased barriers to recreational access will affect all communities of people engaging in rock
climbing and trail sports. However, not all communities currently have the same access to these
resources—disadvantaged communities, particularly BIPOC, have faced historical and contemporary
exclusion from many outdoor spaces.

Historically marginalized communities already face countless environmental, social, and economic
inequities. With increased participation rates in outdoor recreation, many will experience increased
barriers to access due to the impacts of climate change—adding to existing inequities. These
increased barriers to recreational access can significantly exacerbate existing inequity and
representation in the outdoor industry, representing a significant environmental justice concern for
all outdoor recreationists.

Audience Expansion

POW'’s Existing Membership Data

The main conclusion from our analysis is that the Salesforce and Phone2Action data were not robust
enough to make reliable conclusions about POW’s existing membership or their participation in
climb or trail sports in the five target states. However, we observed the following high-level trends:

% POW’s absolute and relative membership was highly underrepresented in Arizona and
overrepresented in Colorado compared to the other target states and POW's national
membership rate (according to Salesforce and Phone2Action data).

< POW’s relative membership in Colorado, Montana, Utah, and Nevada is higher than the
national rate per 10,000 people (according to Phone2Action data).

< POW’s absolute membership in Colorado is roughly 10 times greater than absolute
membership in Montana, roughly 5 times greater than in Utah, and roughly 13 times greater
than in Nevada (according to Phone2Action data).

< However, relative membership per 10,000 people is roughly 2 times greater in Colorado than
in Montana, roughly 1.5 times greater than in Utah, and 4.5 times greater than in Nevada
(according to Phone2Action data).

Given the member and sport participation data limitations, we could not make any responsible
conclusions about the proportion of POW’s membership in each target state that belongs to the
trail or climb communities nor describe any high-level trends observed across either dataset.
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Sport Participation Proxies
We found several websites with data that could serve as participation proxies for climb and trail

sports, including Strava, AllTrails, Trailforks, Hiking Project, Mountain Project, and Mountain Bike

Project. Each proxy had benefits and limitations, which made it difficult to determine absolute

target sport participation in each target state. Additionally, these data are proxies for sport

participation alone within a given state; they do not distinguish between state residents and non-

residents.

Considering these limitations, we made the following high-level observations:

L)

Relative measures (e.g., number of trail reviews per capita, number of mountain biking ride
logs per 10,000 people, etc.) are a more robust proxy for sport participation than absolute
measures (e.g., total number of climbing routes, total miles of trails, etc.) because relative
measures are more closely related to population, and they have been estimated by taking
state population into account.
While proxies give insight into participation within geographic areas, they do not indicate
whether the participant resides in the same area or is visiting the area.
We could not identify an activity or participation tracker for climbers in which they can
report attempting or completing climb routes across the target states in the same way that
trail participants can track their activity on platforms like Strava.
If relative AllTrails trail reviews accurately measure relative trail sports participation, then:
> Relative participation in trail sports is highest and comparable in Colorado and Utah,
despite an absolute greater number of trails in Colorado than in Utah.
> Relative participation in trail sports is lowest in Nevada, which also has the lowest
number of trails of all target states.
Assuming that relative Mountain Project annual state page views are an accurate measure of
relative rock climbing participation:
> Relative rock climbing participation is highest in Colorado and Utah, despite Colorado
having approximately twice as many absolute climb routes as Utah.
> Relative rock climbing participation is lowest in Arizona, despite having the third-
highest absolute number of climb routes across target states.
Assuming that relative mountain biking ride logs are an accurate measure of relative
mountain biking participation:
> Relative mountain biking participation is highest in Utah; in particular, roughly twice
that of Colorado despite Colorado having twice Utah’s absolute number of climb
routes, according to Mountain Project.
> Of all target states, relative mountain biking participation is lowest in Nevada, which
is also the only target state below the relative national mountain biking participation
rate.
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9. RECOMMENDATIONS

Recommendations for Existing Data Collection

Membership Data

As a result of our analysis, we believe POW would greatly benefit from maintaining comprehensive
and tidy internal data across all software and information acquisition formats (e.g., Salesforce,
Phone2Action, member surveys, social media metrics).

Certain information is vital to accurately characterizing POW’s membership base, which is the first
step to understanding where audience/membership expansion efforts should be concentrated. The
most important data points that were not consistently included in POW’s 2021 membership data
are “state of residence” and “sports of interest.” These two data points alone have the potential to
show POW exactly how their membership is distributed across the U.S. and where sport interests
are concentrated. For example, if all POW members included these data points, POW could analyze
their membership to see where a certain sport is most popular and determine where to focus
related communication efforts.

Specific recommendations to address this issue include the following:

+» Make critical fields on the membership signup form mandatory (i.e., state and sports).

% Consider making other demographic fields mandatory (e.g., gender, race/ethnicity, political
affiliation, zip code) with a decline-to-state option for members who prefer not to answer.

+ Do not allow “free response” type answers for critical data points—these should be
multiple-choice format instead (e.g., do not allow members to type in their sport of interest
because free-response leads to different data points for “snowboarding” vs. “snowboard” vs.
“Snowboarding” vs. “snow boarding”).

«» Avoid repetitive fields in member surveys or platforms (e.g., “What is your favorite sport?”
and later “Which sports are you interested in?”).

Participation Data

POW should leverage its existing partnerships with Strava, Gaia GPS, and other organizations to
request nationwide participation data that could inform strategic decisions. POW could also
consider pursuing new partnerships with organizations such as Mountain Project or AllTrails to
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create a mutually beneficial relationship that would help POW better understand the distribution of
rock climbing and trail sports participants in their target states.

POW may also consider investing in a national representative survey to collect data on state-specific
sport participation trends. According to our research, this data does not currently exist. The closest
data is the national participation report from OIA, but OIA informed us that this data could not be
accurately projected at the state level. A survey of state-level sport participation would provide
POW with robust data that would justify targeting communication and advocacy efforts in specific
geographic areas with high concentrations of outdoor recreation participants.

Alliance Distribution

As POW’s advocacy efforts shift to the target states, we recommend that POW analyze the
distribution of existing Athlete, Science, Brand, and Creative Alliances within and across target
states. Additionally, if POW has access to Alliance member social media metrics and reach, we
believe that POW could use these metrics to identify the number of people that each member
reaches in each target state.

Recommendations for Audience Expansion

Based on our analysis of POW’s member data sourced from both Salesforce and Phone2Action, the
following are our recommendations on areas for POW to concentrate its audience expansion
efforts.

General Audience

POW’s 2021 membership data shows that POW’s membership is highly underrepresented in Arizona
compared to the other target states as well as POW’s national membership rate. Arizona has the
lowest absolute number of POW members, even though it has the highest population of the five
target states. It also has the lowest membership rate (number of POW members per capita).
Therefore, we recommend that POW focus general audience expansion efforts on the state of
Arizona.

Given that Phone2Action is an advocacy tool, if POW has not already done so, we recommend that
POW query the data on the Phone2Action platform to determine which members have taken the
most state and federal actions across target states. Comparing where active members reside and
whether their location matches up with campaign needs would allow POW to focus on recruiting
members in strategic locations.

We believe there is an opportunity for POW to expand its membership and its audience (i.e., social
media reach from POW’s account or any of the Alliance member accounts, general POW
communications, etc.) to climb and trail sport communities within the target states. However, we
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were not able to estimate the proportion of climb and trail sports participants that are POW
members or that are within POW’s audience.

Note: the following recommendations are made based upon the analysis of proxy data for sport
participation in a given state, which includes both state residents and non-residents.

Mountain Biking Audience

According to data from Trailforks, a crowd-sourced trail platform predominantly used by mountain
bikers, Utah has the highest rate of mountain biking ride logs (number of recorded ride logs per
capita) followed by Montana, Colorado, Arizona, and finally, Nevada. All of the target states (except
Nevada) have a higher rate of mountain biking ride logs than the national average. Assuming that
this proxy accurately represents mountain biking participation, we recommend that POW focus
messaging related to climate change impacts on mountain biking in its target states in the following
order: Utah, Montana, Colorado, Arizona, and then Nevada.

Rock Climbing Audience

According to data from Mountain Project, a crowd-sourced online climbing guide and resource for
climbers across the globe, Utah has the highest proportion of state page views (number of state
page views per capita), followed closely by Colorado. The remaining states in order of descending
number of page views per capita are Nevada, Montana, and finally, Arizona. Assuming that this
proxy is an accurate representation of rock climbing participation, we recommend that POW focus
messaging related to climate change impacts on rock climbing in its target states in the following
order: Utah, Colorado, Nevada, Montana, and then Arizona.

General Trail Sport Audience

According to data from AllTrails, an online platform for trail enthusiasts around the world, Colorado
has the highest rate of state trail reviews (number of state trail reviews per 10,000 people),
followed closely by Utah. The remaining states in order of descending number of trail reviews per
capita are Montana, Arizona, and finally, Nevada. Assuming that this proxy is an accurate
representation of general trail sport participation, we recommend that POW focus messaging
related to climate change impacts on trail sports in its target states in the following order: Colorado,
Utah, Montana, Arizona, and then Nevada.

Diversifying POW’s Audience

Although outdoor equity is not POW’s specific mission, we know that climate change is a justice
issue as much as it is an environmental issue and that climate action cannot be achieved without
racial and social justice. This means that all environmental organizations must do their part to
ensure their advocacy efforts account for America’s diverse perspectives and demographics.
Outdoor recreation organizations like POW must recognize that Black, Indigenous, people of color
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(BIPOC), and other historically marginalized and excluded communities from the outdoors are a
growing segment of the Outdoor State. With this in mind, we recommend that POW strategically
consider that these participants may not yet see themselves represented in POW’s Alliances. This
growing segment may also not yet feel motivated to take climate action by POW’s messaging
because it may not resonate or align with the lived experiences of themselves or their community.
To appeal to these growing segments of the Outdoor State, we recommend that POW continue
prioritizing the diversification of its Athlete, Science, Brand, and Creative Alliances to include BIPOC
people, people living with disabilities, low-income people, or people that have otherwise been
underrepresented in climbing and trail sports.

The way POW carries out these efforts will be critical to recruit and retain diverse Alliance members.
We recommend that POW place the utmost importance on ensuring that this outreach is ethical
and responsible so that these relationships are not extractive and ultimately benefit POW and the
communities that the diverse Alliance members represent. One way to do this could be to hire an
experienced Diversity, Equity, Inclusion, and Justice (DEIJ) professional to work on staff at POW or
contract with an experienced DEIlJ and outdoor equity consulting company to evaluate processes
and messaging. We firmly believe that a professional with experience in the intersection of DEIJ and
the outdoor industry can help POW create meaningful and lasting relationships with diverse
communities in the outdoor industry.

Lastly, we want to acknowledge and celebrate the work that DEIJ and outdoor equity professionals
and organizations have done to date. Without their leadership and courage to challenge the status
qguo and reclaim space for historically underrepresented communities in the outdoors, the field
would not be as inclusive and welcoming as it is today. As POW advances along its DEIJ journey, we
urge POW to intentionally consider whether any unintended consequences of the organization’s
diversity efforts arise, such as unintentionally erasing or ignoring the efforts of the leaders already
doing this work.

Recommendations For Strategic Communication Materials

Assessing the Impact of Strategic Communication Materials

Given the necessary time and resources, we believe that POW would benefit from assessing the
impact of the Strategic Communication Materials produced by this project. To assess the impact of
the Alliance Toolkits, POW could use a simple metric such as tallies of the number of athletes
trained using the materials and their total reach on social media. State Fact Sheets would be more
difficult to assess, as they will be an internal reference document for POW. However, POW could
tally the number of actions and total reach of the campaigns that these documents educate to
measure their impact.
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Conducting these assessments will allow POW to generate useful data on the relative importance of
these materials and, more importantly, quantify the breadth and depth of their reach, which can be
used as promotional materials for POW’s development team.

Potential Messaging Frameworks

The primary climate impact experienced by rock climbing and trail sports participants is increased
barriers to accessing recreational opportunities. This provides several opportunities for high-level
messaging campaigns that can be expanded upon to detail the experiences of specific participants,
sport categories, and geographies. Potential messaging frameworks include the following:

< “Summer is no longer the season for summer sports.”
< “Summer is not what it used to be.”

u H H ’ . IS . ”
< “We know that winter isn’t winter anymore...but summer isn’t summer anymore either.

< “Our athletes had a feeling that something was different. This report shows that they are
onto something.”

Recommendations for Additional Research

Answering the question “How will climate change impact the rock climbing and trail sports
communities?” requires connecting climate impacts to outdoor recreation: we found that hotter
temperatures, bigger and more frequent wildfires, and poor air quality will negatively affect the
ability of participants to recreate.

However, constructing an empirical framework to answer this question is a significant undertaking
that requires time and resources far beyond those available to this group. We identified the
following lines of research that could be of interest to researchers seeking to more robustly quantify
climate impacts on the rock climbing and trail sport communities.

Climate Impact Perception

While it was not feasible under the scoping of our project to administer a large-scale survey that

seeks to understand the climate impacts that the Outdoor State is most concerned about, a large
survey that accounts for national participation rates in all sport categories and asks respondents

what climate impacts they are most concerned about could provide valuable quantitative data to
inform POW’s messaging efforts.

This project outlined current and projected climate impacts; however, it is extremely difficult to
qguantify how these will impact sports participants. When it comes to climate activism, perception is
reality, and obtaining a clear and quantifiable dataset of the climate impacts that the Outdoor State
is most concerned with will allow POW and other advocacy organizations to tailor their messaging
to account for these perceptions.
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Baseline or Optimal Conditions

Quantifying how climate change will impact the rock climbing and trail sports communities would
greatly benefit from a quantitative assessment of the baseline or optimal conditions needed for
participants to meaningfully engage in each activity. Due to the disparate nature of these sports,
establishing a nationally representative baseline or optimal conditions may require administering a
survey to representative populations of each community in all target regions. The information
gathered in such a survey would allow POW to create better-targeted messaging to highlight the
specific threats that climate change poses to individual subgroups of the Outdoor State, potentially
increasing engagement.

Dropout Rates

Hot temperatures affect recreational conditions, but there is currently no primary research that
empirically links hotter temperatures with reduced participation. One way to do this would be to
identify a series of competitive races in the trail running and mountain biking communities, identify
the “dropout rate” in each year, and identify years in which the race was held under “high heat
conditions.” If this study was conducted properly, it could allow one to conclude that high heat days
increase dropout rates during races, providing quantitative evidence that hotter temperatures
reduce participation.

Valuation of Trails

It is difficult to identify the economic value of the rock climbing and trail sports communities.
However, relevant metrics include gear sales, camping fees collected, and a few economic studies
that estimate the value that these sports participants provide to communities located near
recreational sites. However, these figures estimate the current economic value of these recreational
activities and do not quantify how climate change will affect the sport.

One way to quantify the impacts of climate change on rock climbing and trail sports is to analyze the
dollar value of a mile of trail. This could be performed by administering a contingent valuation
survey, which would ask respondents to assign a discrete dollar value for one mile of trail in a
particular region. Another way to do this would be to analyze the cost of maintaining and rebuilding
these trails using USFS data and federal maintenance allocation estimates.

Services like onX, Strava, and Gaia likely have the total number of miles of trail per state. This data
would allow one to provide a dollar value estimate of the recreational value that is jeopardized
when trails are burnt by wildfire, closed due to wildfires or heat, or washed away due to erosion.

Spatial Impact Assessment
Various government agencies such as NASA and NOAA have detailed spatial datasets of regions that
have been and are projected to be affected by increased temperatures, droughts, precipitation
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events, wildfires, and poor air quality. Obtaining datasets such as these and overlaying them with
spatial datasets displaying the location of rock climbing hotspots, mountain biking trails, and hiking
trails would allow POW to more precisely identify regions that are projected to experience climate
impacts over a 50—100 year period. It could also provide accessible visuals that may increase the
impact of messaging. Coupled with the economic value of a mile of trail, or similar contingent
valuation surveys, one could identify specific regions vulnerable to climate impacts and quantify the
dollar value of recreation that is at stake.

Timing and Location

As POW seeks to increase messaging efficacy to target audiences within the climb and trail sports
communities, temporal analyses of visitation on relevant platforms (e.g., Mountain Project, AllTrails,
Trailforks) and geographical visitation data (e.g., via Strava) could be leveraged to better understand
patterns of geographical interest throughout the calendar year.

A temporal analysis of state or subarea interest and visitation trends could be used by POW to
inform marketing efforts throughout the year and to inform the timing and location of targeted
campaign messaging. For example, if Mountain Project’s Moab page were found to receive much
higher visitation during fall than it does during spring, POW may conclude that advocacy efforts in
this geographical area would be better suited to launch in the fall instead of spring. Despite data
and scope limitations for this current project, an analysis of this type may prove valuable to POW
marketing and advocacy efforts in the future.
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10. Meet the Team

Matt Koller is a writer, photographer, and environmental educator who
aims to use his personal experiences and training in environmental science
to inspire conservation of the natural world and advocate for policies that
promote the sustainable use of resources. While at Bren, Matt specialized in
Coastal Marine and Resources Management and Strategic Environmental
Communications and Media. He loves spending his free time surfing, skiing,
biking, hiking, and dancing.

Karla Garibay Garcia is a marine and environmental

justice policy professional whose work is rooted in science, social justice, and
intersectionality. While at Bren, Karla specialized in Coastal Marine
Resources Management with a focus in Strategic Environmental
Communication and Media. Karla loves to spend her free time outdoors,
preferably without cell reception, and with good friends.

Sage Kime is an energy and environmental justice professional with

\ experience in the renewable energy industry and environmental/social

L\ ‘ justice research. While at Bren, Sage specialized in Energy & Climate and

researched the equity implications of low carbon energy transitions. Sage

loves collecting vintage clothing, organizing community markets, and

spending time outdoors with her two dogs. ’r "I -
|

Will Geiken is a former outdoor educator who hopes to help create policies
that mitigate both climate change and societal inequities. While at Bren, Will
specialized in Economics and Politics of the Environment with a focus in
Strategic Environmental Communication and Media. When he is not working,
Will is typically running, surfing, or pursuing some other means of remaining
outside for as long as possible.

Sam Fearer is a passionate outdoorsperson who hopes to leverage a
“connection to place” in order to support meaningful environmental action.
In his free time, Sam loves surfing, backcountry climbing, and making the
most of daylight hours. While at Bren, Sam specialized in Corporate
Environmental Management, Coast & Marine Resource Management, and
Strategic Environmental Communications.
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11. APPENDICES

Appendix 1. State Fact Sheets

Along with the deliverables required by the Bren School, this project produced several additional
deliverables for Protect Our Winters to help guide their advocacy efforts. The State Fact Sheets
outline climate change-related observations, trends, and projections in each of POW's five target
states (Arizona, Colorado, Montana, Nevada, Utah), relating to the unique natural and economic
resources valued by residents and recreationists within each state.

By employing a “What is at stake?” framing, these materials will inform POW’s Alliance members on
climate risk in each target state and help inform subsequent advocacy efforts. The fact sheets
included below represent nearly-finalized drafts, although additional editing may be performed by
Protect Our Winters before their internal publication. Additionally, all data sources were referenced
in Winter 2022 and are subject to change over time.
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Arizona Fact Sheet

STATE OVERVIEW

Hot summers, mild winters, and a rugged landscape of deserts, mountains, and river-hewn canyons
make Arizona one of the most picturesque but underrated recreation destinations in the American
West. This is the Grand Canyon state.

According to the U.S. Census, Arizona currently has the fourth-fastest growing population in the
country. Residence in the state is concentrated primarily within Maricopa County (64%), which is
home to the Phoenix metropolitan area and has the fastest growing population of any county in the
U.S. Arizona’s land is largely divided between federal management (42%), and tribal management
(27%), with the remainder overseen by state and private parties. The environmental stability of
these lands supports Arizona’s outdoor industry—an estimated $9.6 billion (2.6%) contribution to

state GDP annually. This value continues to grow in Arizona and does so at a rate 1.1% faster than
national averages.

But the impacts of climate change threaten outdoor recreation—both now, and in the future.

From 2011 to 2020, Arizona was impacted by 12 separate billion-dollar climate disaster events—one

more than that of the preceding decade. Of these events, 5 were due to wildfire, and 7 were due to
drought. In addition to these highly-visible impacts, there are also many dispersed, but equally
persistent, impacts of climate change on outdoor recreation in the state. As climate change
continues, Arizonans are likely to face diminished access to the sports that define their lifestyles as

well as lessened economic productivity in their communities.

CLIMATE IMPACTS ON ROCK CLIMBING AND TRAIL SPORTS

The impacts of climate change create multiple barriers to access for the rock climbing and trail
sports communities. Heat, reduced air quality, and increased droughts all threaten the health and
well-being of outdoor enthusiasts, while more frequent wildfires and trail degradation from
increased water runoff physically prevent enthusiasts from participating in the sports that they love.

Heat
= Hotter temperatures resulting from climate change threaten the health of rock climbers and trail

users by compromising the body’s ability to regulate internal temperatures, which increases both the
frequency and severity of heat-related illnesses.


https://www.census.gov/newsroom/press-releases/2021/2021-population-estimates.html
https://www.census.gov/newsroom/press-releases/2021/2021-population-estimates.html
https://www.maricopa.gov/3598/County-Quick-Facts
https://www.fs.fed.us/rm/boise/AWAE/labs/awae_flagstaff/watersheds/basics/management.html
https://outdoorindustry.org/wp-content/uploads/2015/03/Arizona.pdf
https://www.ncdc.noaa.gov/billions/events/AZ/2011-2020
https://www.thelancet.com/journals/lanplh/article/PIIS2542-5196(21)00058-9/abstract
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Temperatures in Arizona increased by about 2.52F over the 20th century.

Arizona had the fastest rate of temperature increase out of any state from 1912 to 2012.

Extreme heat days lead to public trail closures in Arizona to protect recreationalists.

In 2021, Phoenix approved a pilot program designed to restrict use of certain trails during

extreme heat.
e Arizona currently averages over 50 “dangerous heat days” per year (heat index of 105F or
higher) and is projected to increase to almost 80 per year.

Arizona Average Temperature
—— Binomial Filter
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Annual variation in average July Temperatures. Published December 2021, retrieved on January 4,
2022 from NOAA.

Wildfire
= Climate change is contributing to larger and more frequent wildfires in the Western U.S., thereby

decreasing access for both rock climbers and trail users due to recreation area closures.

® There were 4 times as many large fires (1000+ acres) on USFS land in Arizona from 2005-
2015 than from 1970-1980.

e Arizona had the third highest number of wildfires and number of acres burned by wildfires in
the U.S. in 2020.

® 2.9M Arizonans live within the Wildland Urban Interface zone, meaning wildfires directly
threaten 45% of the state's population.

e InJune 2021, Arizona closed the Coconino and Kaibab national forests due to wildfire

danger.
e Arizona’s average number of days with high wildfire potential is projected to increase from
80 days per year to 115 days per year by 2050.



https://statesummaries.ncics.org/chapter/az/
https://www.climatecentral.org/wgts/heat-is-on/HeatIsOnReport.pdf
https://www.azfamily.com/news/extreme-heat-will-restrict-use-of-phoenix-hiking-trails-tuesday--wednesday/article_7797211a-f3e3-11eb-913e-cbc54819416b.html
https://www.phoenix.gov/newsroom/parks-and-recreation/1987
https://www.phoenix.gov/newsroom/parks-and-recreation/1987
https://statesatrisk.org/arizona/all#:~:text=Arizona%20already%20averages%20more%20than,second%20largest%20increase%20behind%20Washington.
https://www.ncdc.noaa.gov/cag/statewide/time-series
https://www.science.org/doi/10.1126/science.1128834
https://reportcard.statesatrisk.org/report-card/arizona/wildfires_grade
https://www.predictiveservices.nifc.gov/intelligence/2020_statssumm/annual_report_2020.pdf
https://reportcard.statesatrisk.org/report-card/arizona/wildfires_grade
https://www.theguardian.com/us-news/2021/jun/25/arizona-national-forest-closed-wildfires
https://reportcard.statesatrisk.org/report-card/arizona/wildfires_grade
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Air Quality

= As a result of climate change, wildfire smoke, dust, and surface-level ozone concentrations are

increasing. Exposure to these compounds is correlated with increased mortality and respiratory

issues such as asthma, chronic obstructive pulmonary disease, bronchitis, and pneumonia, thus

decreasing safe access for both rock climbers and trail users.

The number of smoke days in Phoenix, Tucson, and Mesa more than doubled comparing the
period of 2016-2020 with 2009-2013.
People living in Arizona are disproportionately impacted by asthma when compared to the

national average.
For the ALA’s State of the Air Report, most counties in Arizona are assigned a grade between

“C” and “F” due to the number of high ozone days.

Drought

= Drought does not generally represent a direct threat to rock climbers and trail users, but it’s role

in increasing wildfire risk, dust generation, and higher rates of erosion threaten both access to

recreation areas and the health of those recreating.

In February 2022, 56.7% of Arizona was experiencing at least moderate drought, 25.9% of
Arizona was experiencing severe drought, and 5.1% was experiencing extreme drought.
In 2021, the state hit a record high in terms of drought severity, which was estimated to be

one of the worst in the region in the last 1200 years.

The longest drought on record in Arizona lasted nearly 10 years, beginning on August 18,
2009, and ending on June 4, 2019.

On December 1, 2020, 76.81% of Arizona was experiencing exceptional drought (the highest

drought level), making it the most intense period of drought in state history.
Average precipitation in Arizona has been decreasing steadily, especially during the

spring/summer months.

Meltwater Runoff and Flooding

= The increasing severity of storms resulting from climate change leads to severe runoff and

flooding events that erode trail systems and prevent rock climbers and trail users from accessing

recreation areas.

To be updated as additional Arizona-specific information is produced.

OUTDOOR RECREATION ECONOMY

Arizona’s outdoor recreation economy contributes significantly to state GDP and employment. As

such, climate change’s potential impacts on recreation demand pose a threat to Arizona’s economy

as a whole.


https://www.pnas.org/content/113/42/11770
https://www.nature.com/articles/s41598-017-05431-9
https://www-pnas-org.proxy.library.ucsb.edu:9443/content/113/36/10025
https://ehp.niehs.nih.gov/doi/10.1289/ehp.1409277
https://www.sciencedirect.com/science/article/pii/S004896971733512X
https://www.sciencedirect.com/science/article/pii/S004896971733512X
https://www.azdhs.gov/documents/prevention/tobacco-chronic-disease/az-asthma-burden-report.pdf
https://www.lung.org/research/sota/city-rankings/states/arizona
https://www.lung.org/research/sota/city-rankings/states/arizona
https://www.drought.gov/states/arizona
https://www.drought.gov/states/arizona
https://www.drought.gov/states/arizona
https://www.climate.gov/news-features/event-tracker/western-drought-2021-spotlight-arizona
https://www.drought.gov/states/arizona
https://www.drought.gov/states/arizona
https://www.climate.gov/news-features/event-tracker/western-drought-2021-spotlight-arizona
https://www.jswconline.org/content/59/1/43
https://www.jswconline.org/content/59/1/43
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In 2019 alone, Arizona’s outdoor industry:
e Created $9.6 billion in added value, accounting for 2.6% of state GDP.
o Climbing, hiking, and camping alone contributed $65.6M.
e Created 110,172 jobs, accounting for 2.8% of state employment.

Compared to the outdoor industry of other American states:
e Value added is growing faster in Arizona— 1.1% faster than the national average.

® Employment generated is growing faster in Arizona— 0.2% faster than the national average.

e Compensation for related jobs is increasing faster in Arizona— 1.2% faster than the national

average.

RECREATION SUMMARY

Arizona has a diverse landscape, with resident populations concentrated in the expansive Salt River

Valley (Phoenix metropolitan area) and recreation opportunities dispersed throughout the arid
deserts of the south and mountainous Colorado Plateau region of the north. The state as a whole
contains 3 national parks, 8 national monument and conservation areas, 31 state parks, and 6

national forests.

Arizona residents are more likely to participate in hiking than the average American, with
approximately 59% of the state’s residents participating in outdoor recreation each year.

ROCK CLIMBING
Where
Cochise, Sedona, Mt. Lemmon, Paradise Forks, the VRG. Arizona is a state with options for every

climber, offering challenge and adventure in numerous areas nested throughout the state.

e Mountain Project lists a total of 11,687 routes in Arizona

o0 Of those routes 35% are in central Arizona, 34% are in southern Arizona, and 31% are
in northern Arizona.

Spotlight: Mt. Lemmon

Three hours south of Phoenix and just north of Tucson, Mt. Lemmon sits nested within the arid
Santa Catalina Mountains. With over 1500 routes and crags ranging in elevation from 2500ft to
9000ft, Mt. Lemmon offers reliable climbing during colder months, and a respite from Arizona’s
searing heat during hotter months. Predominantly a sport climbing venue, this area offers intro
climbing for newcomers and powerful but intricate climbing for seasoned pros. With views of the


https://outdoorindustry.org/wp-content/uploads/2015/03/Arizona.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Arizona.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Arizona.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Arizona.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Arizona.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Arizona.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Arizona.pdf
https://www.blm.gov/programs/national-conservation-lands/arizona
https://www.nps.gov/state/az/index.htm
https://azstateparks.com/
https://www.fs.usda.gov/
https://www.fs.usda.gov/
https://outdoorindustry.org/wp-content/uploads/2017/07/OIA_RecEcoState_AZ.pdf
https://www.mountainproject.com/area/105708962/arizona
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Sonoran desert below and sub-alpine throughout its higher elevations, Mt. Lemmon is a special area
for resident and visiting climbers alike.

When
Climbing season in Arizona is location dependent.
e Summer climbing is popular in the Northern Arizona region near Flagstaff, allowing climbers
to escape the often extreme heat in other regions of the state.
e Climbing throughout the rest of the state is accessible during other seasons.

TRAIL SPORTS (MOUNTAIN BIKE/HIKE/RUN)

Where

Although there is a greater concentration of trails in the mountainous regions of Arizona, there are
plenty of opportunities throughout the state. According to a year-long economic study conducted at
the University of Arizona, an estimated 59.2% of Arizona’s adult population used trails in the state
for non-motorized recreation approximately 83,110,000 times—an average of 27 trail visits each.

Estimations of trail use and length vary between sources:
e According to Mountain Bike Project, Arizona has 6,048 miles of mountain biking trails.
e According to Hiking Project, Arizona has 9,434 miles of hiking trail.
e According to Alltrails, Arizona has 3,227 hiking trails (total mileage not listed).

Spotlight: Flagstaff

Home to elite endurance athletes from all disciplines, Flagstaff is one of the premiere trail sport
destinations in the U.S. The city is effectively surrounded by open-spaces where trail sport
participants can climb mountains, descend through canyons, and everything in between. The added
perks of high altitude training make the beautiful scenery all the more appealing.

When
Arizona’s warm climate allows for year-round trail sports throughout much of the state.

ADDITIONAL RESOURCES

Current AQJ: Click here

Current Smoke Exposure: Click here

Current Drought Conditions: Click here

Data on the Economic Value of National Parks in AZ: Click here
Study on the Economic Value of State Parks in AZ: Click here

Study on the Economic Value of Trails in AZ: Click here

Fourth National Climate Assessment, Southwest Region: Click here


https://economics.arizona.edu/economic-value-trails-arizona-travel-cost-method-study
https://www.mtbproject.com/directory/8006911/arizona
https://www.mtbproject.com/directory/8006911/arizona
https://www.hikingproject.com/directory/8006911/arizona
https://www.hikingproject.com/directory/8006911/arizona
https://www.alltrails.com/us/arizona
https://www.airnow.gov/state/?name=arizona
https://wildfire.shinyapps.io/wildfire_dashboard_counties/
https://www.drought.gov/states/arizona
https://www.nps.gov/subjects/socialscience/vse.htm
https://economics.arizona.edu/economic-contribution-and-impacts-arizonas-state-parks
https://economics.arizona.edu/economic-value-trails-arizona-travel-cost-method-study
https://nca2018.globalchange.gov/chapter/25/
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Colorado Fact Sheet

STATE OVERVIEW

The state of Colorado and outdoor recreation are practically synonymous. Named for the “ruddy”

color of the red sandstone that permeates the Colorado front range, the state’s opportunities for

outdoor recreation extend across the entire state in all seasons. From the high plains to the snow-
capped Rocky Mountains, Colorado has seemingly endless opportunities to enjoy the outdoors.

This abundance has led Colorado to becoming one of the outdoor recreation hubs of the U.S. and
has contributed to an extensive outdoor industry. Despite having the 21st highest population by
state, in 2019 Colorado had the 9th highest value of outdoor recreation among states. In total,
outdoor recreation contributed an estimated $12.2 billion (3.1%) to state GDP that year.

But the impacts of climate change threaten outdoor recreation—both now, and in the future.

From 2011 to 2020, Colorado was impacted by 29 separate billion-dollar climate disaster events—

more than doubling that of the preceding decade. Of these events, 5 were due to wildfire, 6 were
due to drought, 16 were due to severe storms, and 2 were due to flooding events. In addition to
these highly-visible impacts, there are also many dispersed, but equally persistent, impacts of
climate change on outdoor recreation in the state. As climate change continues, Coloradans are
likely to face diminished access to the sports that define their lifestyles as well as lessened economic
productivity in their communities.

CLIMATE IMPACTS ON ROCK CLIMBING AND TRAIL SPORTS

The impacts of climate change create multiple barriers to access for the rock climbing and trail
sports communities. Heat, reduced air quality, and increased droughts all threaten the health and
well-being of outdoor enthusiasts, while more frequent wildfires and trail degradation from
increased water runoff physically prevent enthusiasts from participating in the sports that they love.

Heat
= Hotter temperatures resulting from climate change threaten the health of rock climbers and trail

users by compromising the body’s ability to regulate internal temperatures, which increases both the
frequency and severity of heat-related illnesses.
e Temperatures in Colorado increased by 2.52F over the 20th century.



https://outdoorindustry.org/wp-content/uploads/2015/03/Colorado.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Colorado.pdf
https://www.ncdc.noaa.gov/billions/events/CO/2010-2021
https://www.thelancet.com/journals/lanplh/article/PIIS2542-5196(21)00058-9/abstract
https://statesummaries.ncics.org/chapter/co/
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Colorado had the 10th fastest rate of temperature increase out of any state from 1912 to
2012.

Climate models project Colorado will warm by 2.52F by 2025 and 49F by 2050, relative to the
1950-99 baseline.

Colorado Average Temperature

—— Binomial Filter
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Annual variation in average July Temperatures. Published December 2021, retrieved on January 4,
2022 from NOAA.

Wildfire

= Climate change is contributing to larger and more frequent wildfires in the western U.S., thereby

decreasing access for both rock climbers and trail users due to recreation area closures.

4 of the 5 largest fires in Colorado history have occurred since the start of 2018

The 20 largest fires in Colorado history have occurred since the start of 2001.

In 2020, 665,000 acres burned in Colorado and national forest land was closed in five
counties.
Approximately 30,000 acres in Rocky Mountain National Park (10% of the Park) were

impacted by the East Troublesome and Cameron Peak Fires of 2020.
The Cameron Peak Fire (2020) burned hundreds of miles of trails in Larimer County.

The Calwood fire (2020) closed the Heil Valley Ranch and Bobcat Ridge trails indefinitely.
The Grizzly Peak fire (2020) burned parts of No Name Canyon, home to several popular

climbing routes.


https://www.climatecentral.org/wgts/heat-is-on/HeatIsOnReport.pdf
http://wwa.colorado.edu/sites/default/files/2021-09/IWCS_2008_Nov_feature.pdf
https://www.ncdc.noaa.gov/cag/statewide/time-series
https://www.science.org/doi/10.1126/science.1128834
https://dfpc.colorado.gov/wildfire-information-center/historical-wildfire-information
https://dfpc.colorado.gov/wildfire-information-center/historical-wildfire-information
https://coloradosun.com/2020/10/20/colorado-largest-wildfire-history/
https://www.cpr.org/2020/10/20/colorado-wildfires-national-forest-land-closed-in-boulder-clear-creek-jefferson-gilpin-larimer-county/
https://www.cpr.org/2020/10/20/colorado-wildfires-national-forest-land-closed-in-boulder-clear-creek-jefferson-gilpin-larimer-county/
https://www.nps.gov/romo/learn/2020fire.htm
https://denver.cbslocal.com/2021/10/23/restoration-hiking-trails-colorado-larimer-county-destroyed-cameron-peak-fire/
https://www.singletracks.com/uncategorized/the-fires-have-died-down-but-popular-colorado-trail-networks-remain-burned-damaged-and-closed/
https://www.westernslopenow.com/news/local-news/wildfires-may-damage-climbing-areas/
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e The Waldo Canyon fire (2012) closed down all of Rampart Range Road for two years,
preventing access to climbing spots like Parachute Rock, Devil’s Head, Scorpio Crack, Jackson
Creek, Split Rock, The Taj Mahal and Cabin Ridge Rock.

e The National Research Council (2011) projects that if temperatures increase by 1.8°F (1°C) ...
there will be a 470% increase in the area burned on the Colorado Plateau and a 656%

increase in the southern Rocky Mountains.

Air Quality
= As a result of climate change, wildfire smoke, dust, and surface-level ozone concentrations are
increasing. Exposure to these compounds is correlated with increased mortality and respiratory
issues such as asthma, chronic obstructive pulmonary disease, bronchitis, and pneumonia, thus

decreasing safe access for both rock climbers and trail users.

e From 2016 to 2020 residents of Jackson County, Colorado experienced an additional month
of smoky skies each year, the largest increase of any Colorado county.

e From 2016 to 2020 Denver and Colorado Springs residents experienced more than two
weeks of additional smoky days each year.

e From 2016 to 2020 the Front Range, western Slope and northern regions of the state saw
their number of smoke days nearly double, effectively tying the eastern Plains for the
smokiest skies with an average of about 50 smoke days each year.

e In 2021 the Front Range experienced a record-breaking year for the total number of days
with hazardous surface-level ozone concentrations.

Drought
= Drought does not generally represent a direct threat to rock climbers and trail users, but it’s role

in increasing wildfire risk, dust generation, and higher rates of erosion threaten both access to
recreation areas and the health of those recreating.
e InJanuary 2022, 95.5% of Colorado was experiencing at least moderate drought, 67.1% of
Colorado was experiencing severe drought, and 22.3% was experiencing extreme drought.
e Aspen diebacks are predicted to increase due to increased drought.
e Visitors to State Forest Park in Colorado experienced more enjoyment when viewing healthy
forests, suggesting Coloradans enjoyment will decrease as forests die-off.
® By 2050 Colorado is projected to experience some of the most severe summer droughts in

the country.

Meltwater Runoff and Flooding
= The increasing severity of storms resulting from climate change leads to severe runoff and
flooding events that erode trail systems and prevent rock climbers and trail users from accessing
recreation areas.



https://thecatalystnews.com/2012/09/14/waldo-canyon-fire-limits-climbing-legacy/
https://swccar.org/sites/all/themes/files/SW-NCA-color-FINALweb.pdf
https://www.pnas.org/content/113/42/11770
https://www.nature.com/articles/s41598-017-05431-9
https://www-pnas-org.proxy.library.ucsb.edu:9443/content/113/36/10025
https://ehp.niehs.nih.gov/doi/10.1289/ehp.1409277
https://www.sciencedirect.com/science/article/pii/S004896971733512X
https://www.sciencedirect.com/science/article/pii/S004896971733512X
https://www.cpr.org/2021/09/28/colorado-wildfire-smoke-air-quality/
https://www.cpr.org/2021/09/28/colorado-wildfire-smoke-air-quality/
https://www.cpr.org/2021/09/28/colorado-wildfire-smoke-air-quality/
https://www.cpr.org/2021/09/28/colorado-wildfire-smoke-air-quality/
https://www.cpr.org/2021/09/28/colorado-wildfire-smoke-air-quality/
https://www.cpr.org/2021/09/28/colorado-wildfire-smoke-air-quality/
https://www.cpr.org/2021/09/28/colorado-wildfire-smoke-air-quality/
https://www.drought.gov/states/colorado
https://www.drought.gov/states/colorado
https://www.drought.gov/states/colorado
https://swccar.org/sites/all/themes/files/SW-NCA-color-FINALweb.pdf
https://doi.org/10.1007/s00267-017-0975-4
http://assets.statesatrisk.org/summaries/Colorado_report.pdf
http://assets.statesatrisk.org/summaries/Colorado_report.pdf
https://www.jswconline.org/content/59/1/43
https://www.jswconline.org/content/59/1/43
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e The Young Gulch Trail in Poudre Canyon, Colorado was closed for seven years after being

demolished in post-fire flooding.

e Flooding in the Colorado front range is expected to increase in the summer due to faster
snowmelt.

OUTDOOR RECREATION ECONOMY

Colorado’s outdoor recreation economy contributes significantly to state GDP and employment. As
such, climate change’s potential impacts on recreation demand pose a threat to Colorado’s
economy as a whole.

In 2019 alone, Colorado’s outdoor industry:
e Created $12.2 billion in added value, accounting for 3.1% of state GDP.
o Climbing, hiking, and camping alone contributed $S118.5M.
e Created 149,140 jobs, accounting for 3.8% of state employment.

Compared to the outdoor industry of other American states:
e Value added is growing faster in Colorado— nearly 1.1% faster than the national average.
e Employment generated is growing faster in Colorado— 0.1% faster than the national average.
e Compensation for related jobs is increasing faster in Colorado— 1.0% faster than the national
average.

RECREATION SUMMARY

Colorado has a plethora of opportunities for recreation, and while the majority are concentrated in
the Rockies in the western half of the state, there are plenty of opportunities along the eastern
plains as well. The state as a whole contains 4 national parks, 5 national monuments, 1 national

recreation area, 42 state parks, 11 national forests, and 2 national grasslands.

World-class climbing and trail networks across the state make Colorado one of the world’s premiere
destinations for both rock climbing and trail users. Because of this bounty, 71% of Coloradans
participate in outdoor recreation each year.

ROCK CLIMBING

Where

While climbing opportunities exist across the state, venues in and along the Rocky Mountains are
amongst the most visited in the world. Sweeping vistas, easy access, and seemingly countless

options allow climbers of all ability levels to explore and to test themselves in a variety of locations.


https://www.singletracks.com/environment/closures-floods-erosion-the-wildfire-effect-on-trails-and-why-it-wont-get-better-soon/
https://swccar.org/sites/all/themes/files/SW-NCA-color-FINALweb.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Colorado.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Colorado.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Colorado.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Colorado.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Colorado.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Colorado.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Colorado.pdf
https://www.nps.gov/state/co/index.htm
https://www.nps.gov/state/co/index.htm
https://cpw.state.co.us/placestogo/parks
https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprd3852601.html
https://outdoorindustry.org/wp-content/uploads/2017/07/OIA_RecEcoState_CO.pdf
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e Mountain Project lists a total of 29,819 routes within Colorado, representing the highest

concentration of climbing opportunities (routes per square mile) in any state.
e The vast majority of Colorado climbing takes place in western Colorado, in and below the
Rocky Mountains.

Spotlight: Boulder Climbing
Boulder Canyon. Eldorado Canyon. The Flatirons. Need we say more? The city of Boulder is aptly
named and represents one of the most iconic climbing hubs in the country.
e Boulder Canyon.
O Granite climbing located throughout a scenic canyon just west of town.
o Year-round, easy access, high visitation. Sport and trad. All difficulties.
e Eldorado Canyon (“Eldo”).
o Compact sandstone climbing located throughout a scenic canyon just south of town.
o Year-round, easy access, high visitation. Sport and trad. All difficulties.
O Located within a state park, managed access.
e The Flatirons.
o Classic, easy scrambling along iconic front range formations, with a few challenging
test pieces thrown in for good measure.

When
Prime climbing season in Colorado is location dependent but generally extends from May to
October for the majority of locations.
e Warmer summer months allow rock climbers to venture to higher elevations within the
Rockies.
e Colder spring temperatures and autumnal snows blanket higher elevations, shifting climbing
activity to routes in the front range as well as locations in eastern Colorado.

TRAIL SPORTS (MOUNTAIN BIKE/HIKE/RUN)
Where
While trail users are concentrated in the Colorado front range and the Rocky Mountains, trail

activities and opportunities spread across the state.

Estimations of trail use and length vary between sources:
e According to Mountain Bike Project, Colorado has 18,978 miles of mountain biking trails.

e According to Hike Project, Colorado has 23,552 miles of hiking trail.
e According to Alltrails, Colorado has 4,928 trails (total mileage not listed)


https://www.mountainproject.com/area/105708956/colorado
http://mountainproject.com/
http://mountainproject.com/
https://www.mtbproject.com/directory/8007418/colorado
https://www.mtbproject.com/directory/8007418/colorado
https://www.hikingproject.com/directory/8007418/colorado
https://www.hikingproject.com/directory/8007418/colorado
https://www.alltrails.com/us/colorado
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Spotlight: Colorado Springs

Seated below Pikes Peak, Colorado Springs is a destination for athletes of all disciplines. The ample
outdoor spaces and 6,000 ft elevation make it an ideal spot for the U.S. Olympic Training Center. But
the natural beauty and demanding conditions aren’t for elite athletes alone. Whether at Garden of
the Gods, Bear Creek Regional Park, Palmer Park, or even up Pikes’ itself, trail sports enthusiasts
have plentiful reasons to stay in love with what Colorado Springs has to offer.

When

As a result of Colorado’s winters, trail sports can be only pursued year-round throughout much of
the eastern state. In the Rockies, trail sports are limited during winter months due to snow and ice,
although that presents an opportunity for the cross-country skiers, snowshoers, and other snow
sport enthusiasts.

ADDITIONAL RESOURCES

Current AQJ: Click here

Current Smoke Exposure: Click here

Current Drought Conditions: Click here

Colorado Climate Plan: Click here

2019 Statewide Comprehensive Outdoor Recreation Plan: Click here

Economic Value of Grand Mesa, Uncompahgre, and Gunnison National Forests
o Rock Climbing: Click here
O Mountain Bikers: Click here
o Hikers, Backpackers, Trail Runners, and Peak Baggers : Click here
e Economic Value of Mesa County Bureau of Land Management Trails: Click here
e Fourth National Climate Assessment, Southwest Region: Click here


https://www.airnow.gov/state/?name=colorado
https://wildfire.shinyapps.io/wildfire_dashboard_counties/
https://www.drought.gov/states/colorado
https://www.codot.gov/programs/environmental/Sustainability/colorado-climate-plan-2015
https://cpw.state.co.us/Documents/Trails/SCORP/Final-Plan/2019-SCORP-Report.pdf
https://static1.squarespace.com/static/54aabb14e4b01142027654ee/t/5bf323bc1ae6cf04df6390f0/1542661053383/OA_GMUGNF_ClimbingStudy2018.pdf
https://www.imba.com/sites/default/files/content/resources/2018-11/OA_GMUGNF_MtnBikingStudy2018.pdf
https://static1.squarespace.com/static/54aabb14e4b01142027654ee/t/5bf3234740ec9acef3031a82/1542660935636/OA_CMUGNF_HikingStudy2018.pdf
https://www.coloradomesa.edu/natural-resource-center/nrc-reports/socioeconomic-studies.html
https://nca2018.globalchange.gov/chapter/25/
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Montana Fact Sheet

STATE OVERVIEW

From the rolling plains of the east to the grand and countless mountains of the west, Montana's
vast and varied landscapes offer an open canvas for trail sports and rock climbing adventure.
Named after the mountains that give the western half its rugged beauty, Montana is one of the
premiere outdoor destinations in the U.S. This allure has contributed to a healthy outdoor industry
in the state. In total, the outdoor industry generates an estimated $2.5 billion (4.7%) contribution to
state GDP.

But the impacts of climate change threaten outdoor recreation—both now, and in the future.

From 2011 to 2020, Montana was impacted by 12 separate billion dollar climate disaster events—

1.5 times that of the preceding decade. Of these events, 6 were due to wildfire, 3 were due to
drought, 2 were due to severe storms, and 1 was due to a flooding event. In addition to these
highly-visible impacts, there are also many dispersed, but equally persistent, impacts of climate
change on outdoor recreation in the state. As climate change continues, Montanans are likely to
face diminished access to the sports that define their lifestyles as well as lessened economic
productivity in their communities.

CLIMATE IMPACTS ON ROCK CLIMBING AND TRAIL SPORTS

The impacts of climate change create multiple barriers to access for the rock climbing and trail
sports communities. Heat, reduced air quality, and increased droughts all threaten the health and
well-being of outdoor enthusiasts, while more frequent wildfires and trail degradation from
increased water runoff physically prevent enthusiasts from participating in the sports that they love.

Heat
= Hotter temperatures resulting from climate change threaten the health of rock climbers and trail

users by compromising the body’s ability to requlate internal temperatures, which increases both the
frequency and severity of heat-related illnesses.
e Temperatures in Montana increased by almost 2.52F over the 20th century.

“The 21st century has been the warmest period on record for Montana.”

([
e Since 1985, Montana’s temperature warming rate has been greater than the rest of the U.S.
e Montana is projected to experience 5-54 additional extreme heat days by 2050, with

greatest increases in the northeast and south regions.


https://outdoorindustry.org/wp-content/uploads/2015/03/Montana.pdf
https://www.ncdc.noaa.gov/billions/events/MT/2011-2020
https://www.thelancet.com/journals/lanplh/article/PIIS2542-5196(21)00058-9/abstract
https://statesummaries.ncics.org/chapter/mt/
https://statesummaries.ncics.org/chapter/mt/
http://live-mca-site.pantheonsite.io/sites/default/files/thumbnails/image/2021_C2H2inMT_final.pdf
http://live-mca-site.pantheonsite.io/sites/default/files/thumbnails/image/2021_C2H2inMT_final.pdf
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o Upto 2.5 weeks of 1052F days are expected in the northeast and southeast regions
of Montana by 2050.

Montana Average Temperature
—— Binomial Filter
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Annual variation in average July Temperatures. Published December 2021, retrieved on January 4,
2022 from NOAA.

Wildfire
= Climate change is contributing to larger and more frequent wildfires in the Western U.S., thereby
decreasing access for both rock climbers and trail users due to recreation area closures.
e \Wildfire frequency and severity is projected to increase in Montana.
e From 1970 to 2015 the average number of large wildfires (1,000+ acres) burning each year
increased by 10.

e From 1970 to 2015 the average number of acres burned in wildfires each year increased by
134,000 acres.

® 62% of Montanans live in an area that is at elevated risk of wildfire.

® Fires reduce the value of and demand for recreation in Montana over time.

Air Quality
= As a result of climate change, wildfire smoke, dust, and surface-level ozone concentrations are
increasing. Exposure to these compounds is correlated with increased mortality and respiratory
issues such as asthma, chronic obstructive pulmonary disease, bronchitis, and pneumonia, thus
decreasing safe access for both rock climbers and trail users.



http://live-mca-site.pantheonsite.io/sites/default/files/thumbnails/image/2021_C2H2inMT_final.pdf
https://www.ncdc.noaa.gov/cag/statewide/time-series
https://www.science.org/doi/10.1126/science.1128834
https://statesummaries.ncics.org/chapter/mt/
http://assets.climatecentral.org/pdfs/westernwildfires2016vfinal.pdf
http://assets.climatecentral.org/pdfs/westernwildfires2016vfinal.pdf
http://assets.climatecentral.org/pdfs/westernwildfires2016vfinal.pdf
https://reportcard.statesatrisk.org/report-card/montana/wildfires_grade
https://www.sciencedirect.com/science/article/pii/S1104689904000042
https://www.pnas.org/content/113/42/11770
https://www.nature.com/articles/s41598-017-05431-9
https://www-pnas-org.proxy.library.ucsb.edu:9443/content/113/36/10025
https://ehp.niehs.nih.gov/doi/10.1289/ehp.1409277
https://www.sciencedirect.com/science/article/pii/S004896971733512X
https://www.sciencedirect.com/science/article/pii/S004896971733512X
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Comparing 2009-2013 with 2016-2020, nearly every county in Montana experienced an

increase in the number of smoke days per year.

The American Lung Association ranked Missoula the 10th worst city in terms of the number
of days with high PM 2.5.

Smoke from nearby Western states and Canada negatively impacts Montana’s air quality.

Areas in Montana with more intense wildfire smoke and particulate matter exposure in the
summer experience worse flu seasons the following winter.

The risk of smoke days is projected to increase in every county in Montana from 2005 to
2050.

Drought

= Drought does not generally represent a direct threat to rock climbers and trail users, but it’s role

in increasing wildfire risk, dust generation, and higher rates of erosion threaten both access to

recreation areas and the health of those recreating.

In February 2022, 89.8% of Montana was experiencing at least moderate drought, 85.9% of
Montana was experiencing severe drought, and 48.9% was experiencing extreme drought.
Longer summer droughts in Montana increase disease spread by mosquitoes that breed in

stagnant water.

Drought negatively impacts trail-using communities that rely on wild foods for sustenance.
In 2016, 75% of Montana’s mountainous weather stations (at 5,000 to 8,000 ft) reported a
decrease in the percentage of precipitation falling as snow, which meant less water was

stored in snowpack.
The intensity of future droughts in Montana is expected to increase as temperatures rise.

Montana’s varying topography results in regional precipitation variations but winter, spring,

and fall are projected to get wetter and summer to get drier.

Meltwater Runoff and Flooding

= The increasing severity of storms resulting from climate change leads to severe runoff and

flooding events that erode trail systems and prevent rock climbers and trail users from accessing

recreation areas.

The largest floods on record for Montana occurred in 2011, affecting most of the state at

some point during winter, spring, and summer.
Montana is projected to experience more frequent heavy rains during the spring thaw that

cause severe flooding and erode trail systems.


https://www.kcrw.com/news/shows/kcrw-features/smoke-story
https://www.montanawildfiresmoke.org/the-science.html
https://www.sciencedirect.com/science/article/pii/S0160412019326935
https://www.sciencedirect.com/science/article/pii/S0160412019326935
https://www.montanawildfiresmoke.org/the-science.html
https://www.drought.gov/states/montana
https://www.drought.gov/states/montana
https://www.drought.gov/states/montana
http://live-mca-site.pantheonsite.io/sites/default/files/thumbnails/image/2021_C2H2inMT_final.pdf
http://live-mca-site.pantheonsite.io/sites/default/files/thumbnails/image/2021_C2H2inMT_final.pdf
http://assets.climatecentral.org/pdfs/westernwildfires2016vfinal.pdf
http://assets.climatecentral.org/pdfs/westernwildfires2016vfinal.pdf
https://statesummaries.ncics.org/chapter/mt/
http://live-mca-site.pantheonsite.io/sites/default/files/thumbnails/image/2021_C2H2inMT_final.pdf
https://www.jswconline.org/content/59/1/43
https://www.jswconline.org/content/59/1/43
https://www.weather.gov/safety/flood-states-mt
https://statesummaries.ncics.org/chapter/mt/
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OUTDOOR RECREATION ECONOMY

Montana’s outdoor recreation economy contributes significantly to state GDP and employment. As
such, climate change’s potential impacts on recreation pose a threat to Montana’s economy.

In 2019 alone, Montana’s outdoor industry:
e Created $2.5 billion in added value, accounting for 4.7% of state GDP.
o Climbing, hiking, and camping alone contributed $S32M.
e Created 31,598 jobs, accounting for 4.5% of state employment.

Compared to the outdoor industry of other American states:
e Value added is growing slower in Montana— but only 0.2% slower than the national average.

e Employment generated is growing faster in Montana— 0.2% faster than the national average.

e Compensation for related jobs is increasing in Nevada— 1% faster than the national average.

RECREATION SUMMARY

Outdoor enthusiasts in Montana can experience everything from jaw-dropping glacial mountains to
serene pastoral plains. Extensive access to outdoor recreation can be found at the 2 national parks,

1 national monument, 1 national recreation area, 9 national forests, or 56 state parks in the state.

With expansive opportunities to get outside, Montana has one of the highest outdoor recreation
participation rates in the country at 81%.

ROCK CLIMBING
Where
With the Northern Rocky Mountains and dozens of adjacent ranges defining the western half of the

state, rock climbing is centered in Montana’s western half.
e Mountain Project lists a total of 2,710 routes in Montana.

o Of those routes, 65% are in southwestern Montana, 26% are in northwestern
Montana, and 9% are in south central Montana.

Spotlight: Big Sky Climbing

Located in Montana’s Southwest region, the Big Sky area offers something for everyone. From
multipitch outings in the Beehive Basin’s alpine playground to bouldering in the secluded gneiss
wonderland of the Hidden Lakes region, Big Sky is a worthwhile stop for visiting climbers. With
expansive views of glacial valleys and rushing rivers, the surroundings alone provide more than
enough incentive to pack bags and head out.


https://outdoorindustry.org/wp-content/uploads/2015/03/Montana.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Montana.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Montana.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Montana.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Montana.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Montana.pdf
https://www.nps.gov/state/mt/index.htm
https://www.nps.gov/state/mt/index.htm
https://www.fs.usda.gov/
https://www.montanastateparksfoundation.org/the-nee
https://outdoorindustry.org/wp-content/uploads/2017/07/OIA_RecEcoState_MT.pdf
https://www.mountainproject.com/area/105907492/montana
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When
Due to snow and ice, the prime rock climbing season in Montana runs from June to September.

TRAIL SPORTS (MOUNTAIN BIKE/HIKE/RUN)
Where
With more mountainous terrain in the western half of the state, the bulk of Montana’s trail activity

is located in that region. However, opportunities to pursue trail sports exist across the entire state.

Estimations of trail use and length vary between sources:
e According to Mountain Bike Project, Montana has 3,167 miles of mountain biking trails.

o0 Of the 534 trails listed, 46.5% are in southwestern Montana, 45% are in northwestern
Montana, and 8.5% are in eastern Montana
e According to Hiking Project, Montana has 12,288 miles of trails/
e According to Alltrails, Montana has 1,233 trails.

Spotlight: Bozeman

As it seems to become more popular by the day, the trails and other natural features surrounding
Bozeman leave little doubt as to why. With an extensive trail system in the hills and mountains
surrounding the town as well as easy access to the Gallatin National Forest just north of town, the
opportunities for trail enthusiasts are among the best in the U.S.

When

Due to cold winter temperatures and the presence of snow and ice, trail recreation in Montana
generally begins in the spring and carries through into the fall. That being said, there are plenty of
snow sports that enthusiasts pursue in the months when trails aren’t accessible.

ADDITIONAL RESOURCES

Current AQJ: Click here

Current Smoke Exposure: Click here

Current Drought Conditions: Click here

Current Fire conditions: Click here

Montana Climate Assessment: Click here

Montana Statewide Comprehensive Outdoor Recreation Plan: Click here

Recent Flooding in Montana: Click here

University of Montana Study on Recreation Increase During COVID-19: Click here

Fourth National Climate Assessment, Northern Great Plains Region: Click here


https://www.mountainproject.com/area/105907492/montana
https://www.mtbproject.com/directory/8009001/montana
https://www.mtbproject.com/directory/8009001/montana
https://www.hikingproject.com/directory/8009001/montana
https://www.alltrails.com/us/montana
https://www.airnow.gov/state/?name=montana
https://wildfire.shinyapps.io/wildfire_dashboard_counties/
https://www.drought.gov/states/montana
https://gis.dnrc.mt.gov/apps/firemap/
http://live-mca-site.pantheonsite.io/sites/default/files/thumbnails/image/2021_C2H2inMT_final.pdf
https://leg.mt.gov/content/Committees/Interim/2019-2020/EQC/Meetings/Jan-2020/scorp-2020-2024.pdf
https://www.weather.gov/safety/flood-states-mt
https://scholarworks.umt.edu/cgi/viewcontent.cgi?article=1425&context=itrr_pubs
https://nca2018.globalchange.gov/chapter/22/
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Nevada Fact Sheet

STATE OVERVIEW

Trees, mountains, deserts, and canyons—Nevada has it all. Named in reference to the “snow-
capped” mountains of its higher elevations, in the eyes of the outdoor enthusiast the state’s unique
landscape is more synonymous with the blue skies, desert cliffs, and endless singletracks it has to
offer.

Residence in the state is concentrated between Las Vegas’ Clark County in the south (74%) and
Reno’s Washoe County in the west (15%). Over 80% of Nevada’s land is managed by federal
agencies, making it the state with the highest proportion of public land. The environmental stability
of these lands supports Nevada’s thriving outdoor industry—an estimated $5.5 billion (3.1%)

contribution to state GDP annually. This value continues to grow in Nevada and does so at a rate
2.4% faster than national averages.

But the impacts of climate change threaten outdoor recreation—both now, and in the future.

From 2011-2020, Nevada was impacted by 12 separate billion-dollar climate disaster events—nearly

doubling that of the preceding decade. Of these events, 5 were due to wildfire and 7 were due to
drought. In addition to these highly-visible impacts, there are also many dispersed, but equally
persistent, impacts of climate change on outdoor recreation in the state. As climate change
continues, Nevadans are likely to face diminished access to the sports that define their lifestyles as
well as lessened economic productivity in their communities.

CLIMATE IMPACTS ON ROCK CLIMBING AND TRAIL SPORTS

The impacts of climate change create multiple barriers to access for the rock climbing and trail
sports communities. Heat, reduced air quality, and increased droughts all threaten the health and
well-being of outdoor enthusiasts, while more frequent wildfires and trail degradation from
increased water runoff physically prevent enthusiasts from participating in the sports that they love.

Heat
= Hotter temperatures resulting from climate change threaten the health of rock climbers and trail

users by compromising the body’s ability to regulate internal temperatures, which increases both the
frequency and severity of heat-related illnesses.


https://www.leg.state.nv.us/Division/Research/Documents/PopulationofCountiesInNevada2020Projected.pdf
https://sgp.fas.org/crs/misc/R42346.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Nevada.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Nevada.pdf
https://www.ncdc.noaa.gov/billions/events/NV/2010-2021
https://www.thelancet.com/journals/lanplh/article/PIIS2542-5196(21)00058-9/abstract
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e With a state-wide average temperature increase of 22F within just the past century, Nevada

keeps getting hotter.

Nevada had the 15th fastest rate of temperature increase out of any state from 1912 to
2012 according to a report by Climate Central using data from the United States Historical
Climatological Network.

According to Nevada’s Department of Conservation & Natural Resources: “By end of century,
six extra weeks of hot days [>90°F] are projected in most of the State under the reduced GHG
emissions scenario ...and a scorching 10 to 12 more weeks of hot days under the high GHG

emissions scenario.”
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Wildfire

= Climate change is contributing to larger and more frequent wildfires in the Western U.S., thereby

decreasing access for both rock climbers and trail users due to recreation area closures.

Wildfire burn acreage in Nevada has more than doubled over the past decade, representing

an eight-fold increase since the 1970s.
All 5 vears of highest burn acreage in Nevada have occurred since 2005.

Between 2017 and 2018 alone, over 2 million acres in Nevada were burned in wildfires.

The 2018 Martin Fire was the largest in state history, burning over 400k acres and costing
taxpayers $10.3M.

1.2M Nevadans live within the Wildland Urban Interface zone. Wildfire potential now
directly threatens 46% of the state's population.



https://statesummaries.ncics.org/chapter/nv/
https://www.climatecentral.org/wgts/heat-is-on/HeatIsOnReport.pdf
https://climateaction.nv.gov/policies/climate-nv/
https://www.ncdc.noaa.gov/cag/statewide/time-series
https://www.science.org/doi/10.1126/science.1128834
https://reportcard.statesatrisk.org/report-card/nevada/wildfires_grade
https://climateaction.nv.gov/policies/climate-nv/
https://www.leg.state.nv.us/Division/Research/Documents/Wildfires-in-Nevada-2020-FINAL.pdf
https://www.leg.state.nv.us/Division/Research/Documents/Wildfires-in-Nevada-2020-FINAL.pdf
https://www.leg.state.nv.us/Division/Research/Documents/Wildfires-in-Nevada-2020-FINAL.pdf
http://assets.climatecentral.org/pdfs/westernwildfires2016vfinal.pdf
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Air Quality
= As a result of climate change, wildfire smoke, dust, and surface-level ozone concentrations are
increasing. Exposure to these compounds is correlated with increased mortality and respiratory
issues such as asthma, chronic obstructive pulmonary disease, bronchitis, and pneumonia, thus
decreasing safe access for both rock climbers and trail users.
e Comparing 2016-2020 to 2009-2013:
O Reno averaged 42 smoke days per year, a 123% increase.

O Las Vegas averaged 24 smoke days per year, a 200% increase.

e Smoke from wildfires—both inside and outside state borders—increasingly impacts air
quality during much of the summer months. In 2021, Clark County (Las Vegas) had already
experienced 26 ozone exceedances by September, largely due to CA wildfires (especially the
Caldor Fire).

Drought
= Drought does not generally represent a direct threat to rock climbers and trail users, but it’s role

in increasing wildfire risk, dust generation, and higher rates of erosion threaten both access to
recreation areas and the health of those recreating.
® As the driest state in the country, in January 2022, the entirety of Nevada was in a state of

Moderate to Severe Drought. Extreme and Exceptional Drought have been declared in areas
of highest population.

o While there is no designation more extreme than Exceptional, an additional 5-10% decrease
in annual precipitation is expected in the southern portion of the state by 2050.

Meltwater Runoff and Flooding
= The increasing severity of storms resulting from climate change leads to severe runoff and

flooding events that erode trail systems and prevent rock climbers and trail users from accessing
recreation areas.

e With a warming atmosphere, precipitation that would have previously fallen as snow is
expected to fall as rain instead, failing to penetrate the desiccated surface of drought barren
land.

® A 10-25% snow-to-rain conversion is expected throughout the entirety of the state by 2100.
e Peak-runoff rates throughout Nevada are projected to increase by 25-50% over historical
levels by 2030-2059.



https://www.pnas.org/content/113/42/11770
https://www.nature.com/articles/s41598-017-05431-9
https://www-pnas-org.proxy.library.ucsb.edu:9443/content/113/36/10025
https://ehp.niehs.nih.gov/doi/10.1289/ehp.1409277
https://www.sciencedirect.com/science/article/pii/S004896971733512X
https://www.sciencedirect.com/science/article/pii/S004896971733512X
https://www.kcrw.com/news/shows/kcrw-features/smoke-story
https://www.kcrw.com/news/shows/kcrw-features/smoke-story
https://lasvegassun.com/news/2021/sep/01/worse-air-quality-las-vegas-public-health-wildlife/
https://www.drought.gov/states/nevada
https://droughtmonitor.unl.edu/About/WhatistheUSDM.aspx
https://climateaction.nv.gov/policies/climate-nv/
https://www.jswconline.org/content/59/1/43
https://www.jswconline.org/content/59/1/43
https://climateaction.nv.gov/policies/climate-nv/
https://climateaction.nv.gov/policies/climate-nv/
https://climateaction.nv.gov/policies/climate-nv/
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OUTDOOR RECREATION ECONOMY

Nevada’s outdoor recreation economy contributes significantly to state GDP and employment. As
such, climate change’s potential impacts on recreation demand pose a threat to Nevada’s economy
as a whole.

In 2019 alone, Nevada’s outdoor industry:
e Created $5.5 billion in added value, accounting for 3.1% of state GDP.
o Climbing, hiking, and camping alone contributed $32.9M.
e Created 59,499 jobs, accounting for 3.1% of state employment.

Compared to the outdoor industry of other American states:
e Value added is growing faster in Nevada— 2.4% faster than the national average.

e Employment generated is growing faster in Nevada— 2.1% faster than the national average.

e Compensation for related jobs is increasing faster in Nevada— 2.1% faster than the national
average.

RECREATION SUMMARY

Nevada has a diverse landscape, with resident populations and recreation opportunities

concentrated in the open desert of the south (Las Vegas) and semi-arid foothills of the west (Reno).
The state as a whole contains 2 national parks, 5 national monument and conservation areas, 24

state parks, and 42 wilderness areas.

World class climbing in the South and robust trail networks in the South and West make Nevada
popular for rock climbers and trail users alike. In addition, the largest group of outdoor enthusiasts
in Nevada—the state’s own residents—are more likely to participate in various trail activities than
the average American, and 57% of Nevada residents participate in outdoor recreation each year.

ROCK CLIMBING
Where
While climbing opportunities and potential are located throughout much of the state, the ease of

access and world-class offerings of Clark County make Las Vegas a climber’s paradise. Despite little
attention prior to the 1980’s, the year-round climbing options and route-types suited to every style
have since transformed Las Vegas into a world-renowned climbing destination and the chosen
home of several top athletes.


https://outdoorindustry.org/wp-content/uploads/2015/03/Nevada.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Nevada.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Nevada.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Nevada.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Nevada.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Nevada.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Nevada.pdf
https://www.blm.gov/programs/national-conservation-lands/nevada
https://www.nps.gov/state/nv/index.htm
http://parks.nv.gov/
http://parks.nv.gov/
https://outdoorindustry.org/wp-content/uploads/2017/07/OIA_RecEcoState_NV.pdf
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e Mountain Project lists a total of 4,832 routes in Nevada

o Of those routes 86% are located in southern Nevada (Las Vegas-adjacent) and 13%
are located in western Nevada (Reno-adjacent).

Spotlight: Las Vegas Climbing
e Red Rocks
O Low elevation, deep history, high visitation, shoulder season sport and trad climbing
destination (domestic/international).
o Current visitation through managed access points exceeds 2M entries per year.
e Mt. Charleston
O Higher elevation, summer sport climbing destination (domestic).
e Clark Mtn (CA)
O Location of the long-standing hardest route in America, just outside of Las Vegas.
When
Climbing season in Nevada is location dependent.
e Summer month daytime climbing in the South is intolerable to most, forcing evening forays
and trips to higher elevation (i.e. Mt. Charleston).
e Winter in the northern portion of the state can be snowy, forcing trips to the South and
warmer climes.

TRAIL SPORTS (BIKE/HIKE/RUN)
Where
As in all other states, trail activities and opportunities in Nevada exist in a larger portion of the state

than is relevant for rock climbing access alone. Despite this, the majority of Nevada’s trail resources
are concentrated in Clark County (Las Vegas) and Washoe County (Reno).

Estimations of trail use and length vary between sources:
e According to Mountain Bike Project, Nevada has 1,648 miles of mountain biking trails.

e According to Hiking Project, Nevada has 1,610 miles of hiking trail.
e According to Alltrails, Nevada has 975 hiking trails (total mileage not listed).

Across all sources, distribution of trail systems closely resembles distribution of state population
and popular climbing regions.


https://www.mountainproject.com/area/105708961/nevada
https://www.mtbproject.com/directory/8009101/nevada
https://www.mtbproject.com/directory/8009101/nevada
https://www.hikingproject.com/directory/8009101/nevada
https://www.hikingproject.com/directory/8009101/nevada
https://www.alltrails.com/us/nevada
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Spotlight: Nighttime Trail Use in Las Vegas

Unique to the southern portion of the state is the vibrant nighttime trail scene that exists each
summer in Las Vegas. Recently completed Late Night Trailhead parking and other staging areas
serve as jump-off points for a robust community of hikers, trail runners, and mountain bikers who
take advantage of after-hours trail access to escape the heat.

When

Due to Nevada’s warm climate, trail sports can be pursued year-round throughout much of the
state.

ADDITIONAL RESOURCES

Current AQJ: Click here

Current Smoke Exposure: Click here

Current Drought Conditions: Click here

Nevada’s State Climate Strategy: Click here

Fourth National Climate Assessment, Southwest Region: Click here


https://www.trailforks.com/trails/latenight-loop/
https://www.airnow.gov/state/?name=nevada
https://wildfire.shinyapps.io/wildfire_dashboard_counties/
https://www.drought.gov/states/nevada
https://climateaction.nv.gov/our-strategy/
https://nca2018.globalchange.gov/chapter/25/
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Utah Fact Sheet

STATE OVERVIEW

The state of Utah was named in reference to the Ute Native Americans, which translates to people
of the mountains. In addition to its breathtaking peaks and ranges, Utah is also home to stunning
deserts, mesas, and incomparable canyonlands—all of which provide ample opportunities for rock
climbers and trail sports enthusiasts. Residents of the state take full advantage of this landscape,
with 72% of Utah residents participating in outdoor recreation each year.

The bounty of Utah’s adventurous landscape is also a driving force in its flourishing outdoor
recreation economy, as outdoor recreation contributed an estimated $6.4 (3.3%) billion to state
GDP in 2019. The outdoor lifestyle and access to outdoor recreation opportunities are also among
the most frequently cited factors for why businesses choose to headquarter in Utah.

But the impacts of climate change threaten outdoor recreation—both now, and in the future.

From 2011 to 2020, Utah was impacted by 10 separate billion-dollar climate disaster events—two

more than the preceding decade. Of these events, 3 were due to wildfire, 6 were due to drought,
and 1 was due to severe storms In addition to these highly-visible impacts, there are also many
dispersed, but equally persistent, impacts of climate change on outdoor recreation in the state. As
climate change continues, Utahans are likely to face diminished access to the sports that define
their lifestyles as well as lessened economic productivity in their communities.

CLIMATE IMPACTS ON ROCK CLIMBING AND TRAIL SPORTS

The impacts of climate change create multiple barriers to access for the rock climbing and trail
sports communities. Heat, reduced air quality, and increased droughts all threaten the health and
well-being of outdoor enthusiasts, while more frequent wildfires and trail degradation from
increased water runoff physically prevent enthusiasts from participating in the sports that they love.

Heat
= Hotter temperatures resulting from climate change threaten the health of rock climbers and trail

users by compromising the body’s ability to regulate internal temperatures, which increases both the
frequency and severity of heat-related illnesses.


https://outdoorindustry.org/wp-content/uploads/2015/03/Utah.pdf
https://gardner.utah.edu/wp-content/uploads/2018-Outdoor-Partners-Report-FINAL.pdf
https://www.ncdc.noaa.gov/billions/events/UT/2010-2021
https://www.thelancet.com/journals/lanplh/article/PIIS2542-5196(21)00058-9/abstract
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According to NOAA’s National Centers for Environmental Information...
e Temperatures in Utah increased by more than 2.5°F over the 20th century.
e Utah had the 8th fastest rate of temperature increase out of any state from 1912 to 2012.
e The number of “extremely hot days” (temperatures exceeding 100°F) per year is increasing.
e Temperatures in Utah are projected to increase by 3-6°F by 2060 and 4-10°F by 2100.
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Wildfire
= Climate change is contributing to larger and more frequent wildfires in the Western U.S., thereby
decreasing access for both rock climbers and trail users due to recreation area closures.

® There were 6 times as many large fires (1000+ acres) on USFS land in Utah from 2005-2015
than from 1970-1980.

e Average land area burned in Utah from 2005-2015 is 29 times higher than from 1970-1980.

e Currently Utah has approximately 40 days with high wildfire potential, which will increase to
65 days by 2050.

e 1.2M Utahans live within the Wildland Urban Interface zone, meaning wildfires directly
threaten 45% of the state's population.



https://statesummaries.ncics.org/chapter/ut/
https://statesummaries.ncics.org/chapter/ut/
https://www.climatecentral.org/wgts/heat-is-on/HeatIsOnReport.pdf
https://statesummaries.ncics.org/chapter/ut/
https://water.utah.gov/wp-content/uploads/2020/09/Final-Report_ClimateChangeUtah_May_2020.pdf
https://www.ncdc.noaa.gov/cag/statewide/time-series
https://www.science.org/doi/10.1126/science.1128834
https://reportcard.statesatrisk.org/report-card/utah/wildfires_grade
https://reportcard.statesatrisk.org/report-card/utah/wildfires_grade
https://reportcard.statesatrisk.org/report-card/utah/wildfires_grade
https://reportcard.statesatrisk.org/report-card/utah/wildfires_grade
https://reportcard.statesatrisk.org/report-card/utah/wildfires_grade
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Air Quality
= As a result of climate change, wildfire smoke, dust, and surface-level ozone concentrations are
increasing. Exposure to these compounds is correlated with increased mortality and respiratory
issues such as asthma, chronic obstructive pulmonary disease, bronchitis, and pneumonia, thus

decreasing safe access for both rock climbers and trail users.

e From 2016-2020, Utah was exposed to wildfire smoke for approximately 4 to 8 weeks every
year.

e From 2016-2020, Salt Lake City experienced an average of 30 smoke days per year, a
doubling compared to 2009-2013.

e Air Quality Index (AQl) in Utah can reach dangerously elevated levels due to smoke produced
by out-of-state wildfires hundreds of miles away.

Drought
= Drought does not generally represent a direct threat to rock climbers and trail users, but it’s role

in increasing wildfire risk, dust generation, and higher rates of erosion threaten both access to
recreation areas and the health of those recreating.
e In February 2022, 100% of Utah was experiencing at least moderate drought, 96.9% of Utah
was experiencing severe drought, and 33.6% was experiencing extreme drought.
e Utah regularly experiences water-scarcity and climate change is projected to increase the
severity of droughts.
e More precipitation is expected to fall as rain instead of snow, threatening snowpack and

water supplies.

Meltwater Runoff and Flooding
= The increasing severity of storms resulting from climate change leads to severe runoff and
flooding events that erode trail systems and prevent rock climbers and trail users from accessing

recreation areas.
e Extreme participation events are expected to increase in Utah, which could increase the

frequency and severity of floods.

OUTDOOR RECREATION ECONOMY

Utah’s outdoor recreation economy contributes significantly to state GDP and employment. As
such, climate change’s potential impacts on recreation demand pose a threat to Utah’s economy as

a whole.

In 2019 alone, Utah’s outdoor industry:
e Created $6.4 billion in added value, accounting for 3.3% of state GDP.



https://www.pnas.org/content/113/42/11770
https://www.nature.com/articles/s41598-017-05431-9
https://www-pnas-org.proxy.library.ucsb.edu:9443/content/113/36/10025
https://ehp.niehs.nih.gov/doi/10.1289/ehp.1409277
https://www.sciencedirect.com/science/article/pii/S004896971733512X
https://www.sciencedirect.com/science/article/pii/S004896971733512X
https://www.kcrw.com/news/shows/kcrw-features/smoke-story
https://www.kcrw.com/news/shows/kcrw-features/smoke-story
https://www.kcrw.com/news/shows/kcrw-features/smoke-story
https://www.sciencedirect.com/science/article/abs/pii/S0095069613000661?via%3Dihub
https://www.drought.gov/states/colorado
https://www.drought.gov/states/colorado
https://www.drought.gov/states/colorado
https://statesummaries.ncics.org/chapter/ut/
https://statesummaries.ncics.org/chapter/ut/
https://statesummaries.ncics.org/chapter/ut/
https://www.jswconline.org/content/59/1/43
https://www.jswconline.org/content/59/1/43
https://statesummaries.ncics.org/chapter/ut/
https://statesummaries.ncics.org/chapter/ut/
https://outdoorindustry.org/wp-content/uploads/2015/03/Utah.pdf
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o Climbing, hiking, and camping alone contributed $65.7M.
e Created 83,365 jobs, accounting for 3.9% of state employment.

Compared to the outdoor industry of other American states:
e Value added is growing faster in Utah— 2% faster than the national average.

e Employment generated is growing faster in Utah— 1.7% faster than the national average.
e Compensation for related jobs is increasing faster in Utah— 1.2% faster than the national

average.

RECREATION SUMMARY

Utah has a diverse landscape, with resident populations and recreational opportunities
concentrated in southwestern (St. George area) and northern Utah (the Salt Lake City metropolitan
area). It is known for its world-class snow, and often boasts that it has the “Greatest Snow on
Earth.”

The state as a whole contains 5 national parks, 8 national monuments, 44 state parks, and 35

wilderness areas.

ROCK CLIMBING

Where

Climbing areas are found throughout the state, with notable destinations in the Salt Lake City
vicinity, the Moab region, and within Zion National Park.

e Mountain Project lists a total of 15,819 routes in Utah.
o Of those routes, 37% are in the Wasatch Range, 21% are in southeastern Utah, 16%
are in southwestern Utah, 11% are in central Utah, 8% are in south central Utah, 4%
are in the west desert, and 3% are in northeastern Utah.

Spotlight: Moab Area Climbing

Moab is a truly special place. World-renowned for its laser-cut cracks through perfect Wingate
sandstone, the mesas, towers, and endless walls that define this uniquely western landscape are a
treasure to the domestic and global climbing community. Despite hot summers, cold winters, and
increasingly heavy crowds during the shoulder seasons, climbing in Moab is possible as a year-round
activity and empty lines are easy enough to find. The Moab area serves as a jump off point for
Indian Creek, the ever-popular Castleton Valley, and the beautiful walls along River Road.


https://outdoorindustry.org/wp-content/uploads/2015/03/Utah.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Utah.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Utah.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Utah.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Utah.pdf
https://outdoorindustry.org/wp-content/uploads/2015/03/Utah.pdf
https://utah.com/national-parks
https://stateparks.utah.gov/wp-content/uploads/sites/13/2021/06/WEB_UT21_Guide_033021.pdf
https://www.blm.gov/programs/national-conservation-lands/utah
https://www.blm.gov/programs/national-conservation-lands/utah
https://www.mountainproject.com/area/105708957/utah
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When
Due to the variety of locations with climbing opportunities, the prime season extends all the way
from March until November.

TRAIL SPORTS (BIKE/HIKE/RUN)
Overview

As in all other states, trail recreation opportunities in Utah occur in higher quantity and broader
distribution than is relevant for rock climbing access alone. Trails are primarily concentrated in the
Salt Lake City region and in southeastern Utah (Moab area).

Estimations of trail use and length vary between sources:
e According to Mountain Bike Project, Utah has 7,026 miles of mountain biking trails.
o Ofthe 1,271 trails listed, 11% are in northern Utah, 39% are near Salt Lake City and
the Wasatch Front, 24% are in southeastern Utah, 20% are in southwestern Utah, 5%
are in Uintas and eastern Utah, and less than 1% are in west central Utah.

e According to Hiking Project, Utah has 7,484 miles of trails
e According to Alltrails, Montana has 3,015 trails.

Spotlight: Park City

Although famous for world-class snow sport opportunities, Park City also boasts some of Utah's
greatest opportunities for trail sport enthusiasts. Beautiful alpine lakes pair with an idyllic and
robust trail network, creating opportunities for enthusiasts of all disciplines and ability levels. The
high altitude also makes it a destination for elite athletes who come from all over the world to train.

When
Although trails in the mountain regions may lose due to snow and ice during the winter, many
lower-elevation trails remain accessible year-round.

ADDITIONAL RESOURCES

Current AQJ: Click here

Current Smoke Exposure: Click here

Current Drought Conditions: Click here

Active Wildfires: Click here

Utah’s State Hazard Mitigation Plan: Click here

Governor’s Office for Economic Opportunity: Click here

An Economic Study of the Impact of Wildfires on National Park Visitation: Click here
An Economic Study of the Individual Value of an MTB Trip to Moab: Click here
Fourth National Climate Assessment, Southwest Region: Click here


https://www.mountainproject.com/area/105708957/utah
https://www.mtbproject.com/directory/8010491/utah
https://www.mtbproject.com/directory/8010491/utah
https://www.hikingproject.com/directory/8010491/utah
https://www.alltrails.com/us/utah
https://www.airnow.gov/state/?name=utah
https://wildfire.shinyapps.io/wildfire_dashboard_counties/
https://www.drought.gov/states/utah
https://utahfireinfo.gov/active-wildfires/
https://hazards.utah.gov/wp-content/uploads/Utah-State-Hazard-Mitigation-Plan-2019.pdf
https://business.utah.gov/outdoor/
https://www.researchgate.net/publication/273741048_Effects_of_wildfire_on_national_park_visitation_and_the_regional_economy_A_natural_experiment_in_the_Northern_Rockies
https://headwaterseconomics.org/trail/25-mountain-biking-in-moab-utah/
https://nca2018.globalchange.gov/chapter/25/
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Appendix 2. Alliance Toolkits

Along with the deliverables required by the Bren School, this project produced several additional
deliverables for Protect Our Winters to help guide their advocacy efforts. The Alliance Toolkits break
down climate impacts by sport category, offering educational material for POW’s Alliance members,
and, in turn, enables these members to effectively amplify POW’s messaging through the education
of a broader audience. The Alliance Toolkits included below represent drafts that are subject to
editing by Protect Our Winters prior to their internal publication.

Please click here for a link to the Trail Alliance Toolkit
This Toolkit will be available May 2022

Please click here for a link to the Climb Alliance Toolkit
This Toolkit will be available May 2022



https://docs.google.com/presentation/d/1ZJnvqfFF9MEVcbrsLjIr2ILG_Mpm1apvdQwg6hMurEc/edit?usp=sharing
https://docs.google.com/presentation/d/1ENxNO-HUDnLaMN9_bK8A9piCThNQol3Jv7Nmda7ZaSE/edit?usp=sharing
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Appendix 3. Additional Resources

As the POW team constructs further outreach and communications materials, we recommend

consulting the following list for potential sources of scientific content and information for
engagement with POW’s audience:

L)

o,

John Abatzoglou is a professor at the University of California, Merced, and has produced

some of the most valuable research connecting climate change to wildfire in the Western
U.S. This paper, published in the Proceedings of the National Academy of Sciences in 2016, is
one of the most valuable resources we found.

Killian Jornet’s Podcast, The Athlete Climate Academy, was frequently referenced as a

resource connecting climate to outdoor recreation.

Headwaters Economics is “an independent, nonprofit research group that works to improve

community development and land management decisions,” and produced several impactful
studies about the economics of outdoor recreation, such as

> |nspiring the Future Outdoor Recreation Economy and

> |nnovative New Ways to Count Outdoor Recreation: Using data from cell phones,

fitness trackers, social media, and other novel data sources.

The USFS National Visitor Use Monitoring Program has a robust dataset highlighting annual

usage rates of outdoor recreation.

The Bureau of Economic Analysis has robust data assessing national participation in outdoor

recreation.

The Wilderness Society produced a 2020 report, “The Climate Report 2020: Greenhouse Gas
Emissions from Public Land,” which assesses the role that public lands play in contributing to

climate change.

The National Center for Natural Resources Economic Research (NCNRER) produced a 2014
paper on “Federal Outdoor Recreation Trends: Effects on Economic Opportunities.”

The American Hiking Society produced a 2015 report on Hiking Trails in America.



https://engineering.ucmerced.edu/content/john-abatzoglou
https://www.pnas.org/doi/10.1073/pnas.1607171113
https://podcasts.apple.com/ca/podcast/the-athlete-climate-academy/id1561619752
https://headwaterseconomics.org/
https://headwaterseconomics.org/wp-content/uploads/2021HE-SOBAN-Report-FINAL-DOWNLOAD_2.pdf
https://headwaterseconomics.org/wp-content/uploads/HE_CountingRecreationReport_2021.pdf
https://headwaterseconomics.org/wp-content/uploads/HE_CountingRecreationReport_2021.pdf
https://www.fs.usda.gov/about-agency/nvum
https://www.bea.gov/data/special-topics/outdoor-recreation
https://www.wilderness.org/sites/default/files/media/file/TWS_The%20Climate%20Report%202020_Greenhouse%20Gas%20Emissions%20from%20Public%20Lands.pdf
https://www.wilderness.org/sites/default/files/media/file/TWS_The%20Climate%20Report%202020_Greenhouse%20Gas%20Emissions%20from%20Public%20Lands.pdf
https://www.fs.fed.us/research/docs/outdoor-recreation/ficor_2014_rec_trends_economic_opportunities.pdf
https://americanhiking.org/wp-content/uploads/2015/05/AHS_RPT_fnl_LOW.pdf
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