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Executive Summary

T

his report of the Colorado Local Resilience Project expresses the consensus views of 78 of us,
project participants representing 30 local governments and six other related local organizations,
convened by the Colorado Climate Project and the Colorado Municipal League. Our conclusions and
recommendations identify what can be done to make our state’s communities more resilient to climatechange-related risks.
In Colorado, there is growing awareness of those risks. In recent years, Coloradans have personally
experienced unusually hot and dry conditions, severe wildfires and floods, and widespread infestations
of tree-killing beetles. A growing number of government and scientific reports link these and other
developments to climate change and project even greater impacts in the future. This project was
prompted by that growing awareness of our climate-related risks.
Local governments have a unique and crucial role in addressing climate-related risks, just as they
do in facing any other local risks that could threaten the safety and prosperity of their communities and
residents. The type of local risks posed by climate change may be new. But local government action to
reduce local risks has been important for as long as we have had local government.
This report outlines a path forward in how Colorado local governments can make our communities
more resilient to the climate-related risks we face. The report is a call for action, beginning with a call
for more local governments to take action in their own communities to improve their local resilience.
Even more, though, our conclusions and recommendations focus on what local governments can do by
working together, and on the partnerships we need with the state and federal governments and others
to be effective in our climate preparedness actions. Climate-related risks do not respect governmental
boundaries, and coordinated actions among local governments and with other levels of government will
be essential to improve the resilience of Colorado’s communities.
Preparedness actions also must involve coordination among the public and private sectors, because
businesses, nonprofit organizations, stakeholders, scientific experts, and individual citizens must all
come together to make our state more resilient to climate-related risks.
The scope of our project is limited to actions to prepare for and address climate-related risks, not
actions to reduce the emissions that are changing the climate. The report addresses the full spectrum
of climate-related risks, with the primary exception being those related to water supply and use, which
are already being considered by other parties in other contexts (see the text box on page 18). In fact,
initiatives already underway to address Colorado’s climate change/water risks offer an important model
of the actions needed to address climate-related risks in other sectors. This report is designed, in part,
to stimulate those comparable actions across the full spectrum of climate-related risks that Colorado
communities face.
The core of our report is comprised of 42 items, including six overarching statements and 36
recommendations.

Overarching Statements
We make six overarching statements—conclusions about fundamental principles that should guide
local climate preparedness actions in Colorado.
• Climate change poses major risks to Colorado, and preparedness actions can reduce those risks.
(Item 1 in the report)
• We emphasize the importance of reducing emissions of heat-trapping gases enough to avoid the
most severe potential impacts of climate change. (Item 2)
• Local governments have essential and unique roles in preparing for and managing the risks
posed by climate change, and it is important that they act to improve the resilience of local

vii

communities and resources. (Item 3)
• Climate preparedness actions need to be targeted to reduce risks to particularly vulnerable
people. (Item 4)
• Climate preparedness actions have many co-benefits. (Item 5)
• Local governments in Colorado need additional information, technical assistance, funding, and
other resources to help them better manage the new risks posed by climate change. (Item 6)

Recommendations
We recommend the following 36 actions, arranged in four categories:

Assessing, Planning, and Managing for Resilience
• That Colorado local governments assess their local climate-related risks and undertake
preparedness planning and management actions to improve resilience in their communities. (Item
7)
• That local governments collaborate with one another when appropriate in assessing, planning for,
and managing climate-related risks. (Item 8)
• That collaborative efforts among local governments include regional collaboration among
neighboring jurisdictions within particular areas of the state. These regional efforts usually will be
more effective if they involve partnerships not only among local governments but also with other
levels of government and other organizations. (Item 9)
• That local governments collaborate with the state and federal governments to coordinate the
climate preparedness actions taken at the different levels of government. (Item 10)
• That local governments collaborate with businesses, nonprofit organizations, and other entities in
developing and implementing climate preparedness actions. (Item 11)
• That local governments draw on experts to help shape local preparedness actions. (Item 12)
• That the state government establish an ongoing process to assess in detail Colorado’s climaterelated risks. (Item 13)
• That the Colorado state government prepare a comprehensive state-government-wide
preparedness plan. (Item 14)
• That the state government consider climate-related risks in major and/or systemic decisions
(including planning, policy, management, and spending decisions) that could affect or be affected
by climate-related risks. (Item 15)
• That the scope of state and local emergency plans be broadened to encompass the full range of
climate-related risks that could lead to future natural-hazard emergencies. (Item 16)
• That the state and local governments work to ensure food security in Colorado. (Item 17)
• That eight additional sector-specific actions be taken. (Items 18–25)

Developing and Sharing Information
• That the Colorado state government, the Colorado Climate Network, and/or another entity
catalogue and distribute information to help local governments develop and implement effective

“Across the western United States, we are already experiencing
the adverse impacts of climate change on our environment,
infrastructure, economies, and communities. Clearly, we must
implement new management strategies to build a resilient West.”
Arnold Schwarzenegger, Governor of California, and
Bill Richardson, Governor of New Mexico
viii

preparedness actions. (Item 26)
• That, as one method of distributing information, there be created and maintained a single,
comprehensive online clearinghouse of information on climate change, climate impacts, and
climate actions in Colorado, for the use of local governments and others. (Item 27)
• That there be a statewide climate change preparedness conference to engage participants from
local governments, the private sector, nonprofit organizations, and others with responsibilities for
resilience actions, on what they can do to improve resilience in Colorado. (Item 28)
• That three additional sector-specific actions be taken. (Items 29–31)

Engaging the Public and Stakeholders
• That Colorado-specific background and messaging materials on climate-related risks and
preparedness be developed to be adapted and used by local governments. (Item 32)
• That local governments work with the state government and others in engaging with stakeholders,
other organizations, and the public to increase awareness of climate-related risks and to help
bring about community-wide preparedness actions. (Item 33)
• That one additional sector-specific action be taken. (Item 34)

Building Capacity
• That, to enable local governments to afford new climate preparedness activities, local
governments work with one another and with the state and federal governments, the private
sector, private foundations, and others, so that local actions are highly cost-effective; support
allocations of public and private funds to help local governments meet unfunded local needs; and
seek to obtain such funds to help meet unfunded local needs. (Item 35)
• That the state government and other organizations provide technical assistance and information
to help local governments, related organizations, and private individuals increase their capacity to
manage the risks posed by climate change. (Item 36)
• That the Colorado state government elevate the priority, funding, and staffing devoted to climate
preparedness. (Item 37)
• That the state government establish mobile disaster response teams to provide recovery
assistance to communities in Colorado. (Item 38)
• That five additional sector-specific actions be taken. (Items 39–43)

“Anticipating and planning for these impacts now can reduce
the harm and long-term costs of climate change to communities.
Decisions made today about where and how communities grow,
the infrastructure they build, and the codes and standards they
adopt will affect them long into the future, so decision-makers
must take climate change into account as they plan.”
State, Local, and Tribal Leaders Task Force on
Climate Preparedness and Resilience
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Introduction

T

his report of the Colorado Local Resilience Project expresses the consensus views of 78 of us,
representing 30 local governments and six other related local organizations, convened by the
Colorado Climate Network and the Colorado Municipal League. Our conclusions and recommendations
identify what can be done to make Colorado communities more resilient to climate-change-related risks.
In Colorado, there is growing awareness of those risks. In recent years, Coloradans have personally
experienced unusually hot and dry conditions, severe wildfires and floods, and widespread infestations
of tree-killing beetles. A growing number of government and scientific reports link these and other
developments to climate change and project even greater impacts in the future. (See the section on
Colorado’s climate-related risks, on page 4.)
This project was prompted by that growing awareness of our climate-related risks. It also builds on
many recent developments:

• the work of several local governments in Colorado to assess and address their local climaterelated risks (see the text box on page 11), and the interest of many additional local governments
in what they, too, can do;
• work in recent years by the Colorado Water Conservation Board, the Interbasin Compact
Committee, and others in the water community in considering climate-related risks to Colorado’s
water sector, which serves as a model for similar work in other sectors (see the text box on page
18);
• a 2011 state-government-commissioned Colorado Climate Preparedness Project report by the
Western Water Assessment program at the University of Colorado Boulder, which provides a
catalog of climate impacts and adaptation activities and options in five sectors: water; wildlife,
ecosystems, and forests; electricity; agriculture; and outdoor recreation;1
• legislation enacted by the Colorado General Assembly in 2013, House Bill 13-1293, which
“declares that climate change presents serious, diverse, and ongoing issues for the state’s
people, economy, and environment,” and directs the governor and others to take actions including
“collaboration with other entities regarding climate change preparedness studies” and making
annual reports to the General Assembly on “proposals to prepare the state for the effects of
climate change;”2
• the White House’s State, Local, and Tribal Leaders Task Force on Climate Preparedness and
Resilience, comprised of 26 governors, mayors, county officials, and tribal leaders who in 2014
made recommendations to the President on how the federal government can better support local
climate preparedness actions (see the text boxes on the next page and on page 30);3 and
• a 2015 state government-commissioned Colorado Climate Change Vulnerability Study by the
University of Colorado Boulder and Colorado State University, which is a compilation of existing
information on climate-related risks in the state.4
Local governments have a unique and crucial role in addressing climate-related risks, just as they
do in facing any other local risks that could threaten the safety and prosperity of their communities and
residents. The type of local risks posed by climate change may be new. But local government action to
reduce local risks has been important for as long as we have had local government.
This report outlines a path forward in how Colorado local governments can make our communities
more resilient to the climate-related risks we face. The report is a call for action, beginning with a call
for more local governments to take action in their own communities to improve their local resilience.
Even more, though, our conclusions and recommendations focus on what local governments can do by
working together, and on the partnerships we need with the state and federal governments and others
to be effective in addressing climate-related risks, which do not respect governmental boundaries.
Collaborative, coordinated actions among local governments and other levels of government will be
essential to make our communities resilient.

1

Preparedness actions also must involve coordination between the public and private sectors,
because businesses, nonprofit organizations, stakeholders, scientific experts, and individual citizens all
have a stake in our future, and contributions from all are needed to help achieve a better future.
We recognize and welcome that the federal government is expressing a desire and willingness to
partner with local and state governments in climate preparedness actions. One important manifestation
of this is the White House’s task force on climate preparedness and resilience. (Fort Collins Mayor
Karen Weitkunat, a task force member, is also a participant in this Local Resilience Project.)
The federal government’s interest in partnering with local and state governments on climate
preparedness is especially important in Colorado, where the federal government owns 35 percent of all
land—and twice as much of all forested land, where many climate-related impacts occur. Through this
report, local governments in Colorado express our interest in coordinating with the federal government.
The scope of our project is limited to actions to prepare for and address climate-related risks, not
actions to reduce the emissions that are changing the climate. These two types of actions have been
called two sides of the same coin, and often actions have the dual benefits of both addressing climaterelated risks and reducing climate change itself. For example, curtailing emissions from motor vehicles
reduces the climate-related risk of increased levels of ground-level ozone, more of which forms with
high temperatures—and the curtailed emissions also reduce levels of heat-trapping gases that change
the climate. Similarly, better building energy efficiency reduces the climate-related risk of overloading
the electricity grid during heat waves and causing blackouts—and the energy efficiency also reduces
heat-trapping gases and climate change.
This is why climate preparedness and
State, Local, and Tribal Leaders Task Force
emission reductions are sometimes called
two sides of a single coin. By focusing
On Climate Preparedness and Resilience
primarily on climate preparedness,
A White House State, Local, and Tribal Leaders
we are not overlooking the need for
Task Force on Climate Preparedness and Resilience
climate protection actions. In fact, we
recommended to the President in 2014 how the
emphasize the importance of reducing
federal government can help communities deal with
emissions to limit climate change impacts
climate-related risks.5 The recommendations are
(see item 2 under Conclusions and
based on five overarching principles:
Recommendations).
This report addresses the full spectrum
• requiring consideration of climate-related risks as
of climate-related risks, with the primary
part of all federal policies, practices, investments,
exception being those related to water
and regulatory and other programs;
supply and use, which are already
• maximizing opportunities to take actions that
being considered by other parties in
have dual-benefits of increasing community
other contexts. In fact, initiatives already
resilience and reducing greenhouse gas
underway to address Colorado’s climate
emissions;
change/water risks offer an important
• strengthening coordination and partnerships
model of the actions needed to address
among federal agencies, and across federal,
climate-related risks in other sectors
state, local, and tribal jurisdictions and economic
(see the text box on page 18). This
sectors;
report is designed, in part, to stimulate
• providing actionable data and information on
those comparable actions across the full
climate change impacts and related tools and
spectrum of climate-related risks that
assistance to support decision-making; and
Colorado communities face.
• consulting and cooperating with tribes and
In preparing this report, we recognize
indigenous communities on all aspects of federal
that new funding will be needed to carry
climate preparedness and resilience efforts, and
out many of the actions identified here.
encouraging states and local communities to do
We recommended only those actions that
the same.
we considered to be important enough to
For a summary of the task force’s
warrant seeking new funding to carry out.
recommendations, see the text box on page 30.
The last category of our recommendations
identifies ways to build new capacity.
2

This report was prepared by five work groups, each of which focused primarily on particular
subjects: cross-cutting issues, infrastructure, natural resources and outdoor recreation, public health,
and wildfire preparedness and recovery. The report is a joint product of all groups, however, as each
group reviewed and approved of the entirety of the report. The report reflects the opinions of project
participants as individuals, and should not be construed as reflecting the views of the local governments
and other organizations we represent. For more details, see the section on our process, on page 35.
A second phase of this project will focus on implementation of the recommendations in this report.

Definitions
In this report, we have used these meanings for the following terms:
• Climate change, as defined in a report for the Colorado state government, refers to a persistent
change, lasting decades or longer, in the average or range of climate conditions, which could
be due to natural climate variability, human-induced changes, or both.6
• Climate-related risks means the impacts, risks, and vulnerabilities resulting or potentially
resulting from climate change. Climate-related risks include risks that arise in part from other
causes and may be magnified by climate change.
• Local governments means general-purpose local governments (counties, cities, and towns),
local public authorities, school districts, special districts, councils of governments, and any
other local governmental agencies.
• Preparedness means the same as climate change adaptation (an alternative term), which
the federal government has defined as “adjusting to a changing climate to minimize negative
effects and take advantage of new opportunities.”7 As used in this report, “preparedness” refers
only to actions with respect to climate-related risks, although those actions may also have the
co-benefits of reducing other risks.
• Resilience means, as defined in a federal report, “a capability to anticipate, prepare for,
respond to, and recover from significant multi-hazard threats with minimum damage to social
well-being, the economy, and the environment.”8

3

Colorado’s Climate-related Risks

M

any reports document the risks that climate change poses to Colorado. Some of the most
significant include:

• a 2014 U.S. government national climate assessment which comprehensively assesses the
science of climate change and its impacts across the United States;9
• a 2013 regional assessment focused on the six southwestern states of Arizona, California,
Colorado, Nevada, New Mexico, and Utah, prepared as an input to the national assessment;10
• Climate Change in Colorado: A Synthesis to Support Water Resources Management and
Adaptation (Second Edition - August 2014), a report by the Western Water Assessment program
at the University of Colorado Boulder for the Colorado Water Conservation Board, and online
supplemental data, summarizing climate science information relevant for management and
planning for Colorado’s water resources (and also helpful to many others);11 and
• Colorado Climate Change Vulnerability Study, a 2015 report by the University of Colorado
Boulder and Colorado State University to the Colorado Energy Office, which provides an overview
of key vulnerabilities that climate variability and change will pose for Colorado’s economy and
resources.12

These and other reports conclude that:
• Statewide average temperatures are projected to warm by +1.5°F to +4.5°F by 2050 under a
scenario with low future emissions of heat-trapping gases, or by +3.5°F to +6.5°F with high future
emissions. For later in the century, high emissions are projected to lead to continued further
increases, to +5.5°F to +9.5°F. All these values are comparisons to 1971–2000 averages.13
• The highest summertime temperatures are projected to increase even more than average
temperatures.14 Both extremely hot days and heat waves could increase in frequency, potentially
several-fold if future emissions are high.15
• Projections for future total annual precipitation vary from decreases of a few percent to increases
of a few percent.16
• Because warmer air can hold more moisture, models project that extreme precipitation events will
be augmented, even in areas where total precipitation may decrease.17 In Colorado, heavy storms
may increase in winter but not necessarily in summer.18
• Most published research suggests that annual streamflows in all of Colorado’s river basins could
be decreased. Peak streamflows are projected to come earlier in the year, by one to three weeks
by mid-century, and late summer flows are projected to decrease.19
• The frequency and extent of wildfires in Colorado are projected to increase.20 Projections range
up to a several-fold increase in area burned annually in the state; however, projections based
on statistical models may become less accurate the more that temperatures and other climatic
factors change.21 An increase in wildfires likely would lead to more destructive flooding, as burned
areas are more susceptible to flooding and runoff of sedimentation and debris.22
• Heat-related illnesses and mortality could increase; air quality could be degraded by increases in
ground-level ozone, fine particulates, and airborne allergens; and changes in outbreaks and the
spread of infectious diseases could occur, but it is extremely difficult to predict these changes.23
• Other risks include possible increases in the conditions suitable to outbreaks of tree-killing
insects; potentially more frequent losses of crops from increasingly severe future droughts;
increased road maintenance needs and road closures from heat-related problems; and adverse
effects on skiing from less snow and on rafting, fishing, and other recreation activities from earlier
and faster runoff and lower flows.24
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Figure 1 below, prepared by the Rocky Mountain Climate Organization, illustrates Colorado’s historic
statewide temperatures, taken from instrumental readings, and the projected future statewide average
temperatures, from the Climate Change in Colorado report described on the previous page.
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Figure 1. On the left, average statewide Colorado temperatures compared to 1971–2000, in degrees Fahrenheit.
Temperatures in 2000–2013 averaged 1.2° higher. On the right, projections of statewide temperatures, again
compared to 1971-2000, for two future periods, each with one scenario of rapid reductions in heat-trapping
pollution (known as “representative concentration pathway,” or RCP, 2.6) and another of continued increases as
in recent years (RCP 8.5).The solid colors show the 10th to the 90th percentiles of projections from 23 climate
models for RCP 2.6 and 34 for RCP 8.5, and the black lines show the averages. Historical data from the National
Oceanic and Atmospheric Administration, analysis by the Rocky Mountain Climate Organization (RMCO);
projections from the Western Water Assessment program, University of Colorado Boulder, using latest-generation
Coupled Model Intercomparison Project (CMIP5) models.25 Figure by RMCO.

“The amount of warming projected beyond the next few decades is
directly linked to the cumulative global emissions of heat-trapping
gases and particles. By the end of this century, a roughly 3°F to 5°F
rise is projected under a lower emissions scenario, which would
require substantial reductions in emissions, and a 5°F to 10°F rise
for a higher emissions scenario assuming continued increases in
emissions, predominantly from fossil fuel combustion.”
Climate Change Impacts in the United States26
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Figure 2 below illustrates changes in extreme temperature, showing historic and projected
occurrences of 95° days in Fort Collins, the one Colorado location where the frequency of historic and
projected hot days has been studied so far.
60
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Figure 2. On the left, the number of days per year 95° or hotter in Fort Collins. The average number in 1961–1999
was 2.9 per year, and in 2000–2013 8.8 per year—nearly three times higher. On the right, projections for two future
periods, each with one scenario of lower and another of medium-high future emissions. The solid colors show the
10th to the 90th percentiles of 30 projections of annual 95° days for each period/scenario combination, and the
black lines the averages. Historic data from the National Oceanic and Atmospheric Administration, projections from
previous-generation Coupled Model Intercomparison Project (CMIP3) models; analysis by the Rocky Mountain
Climate Organization (RMCO).27 Figure by RMCO.
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Conclusions and Recommendations

T

he core of our report is comprised of the following 42 items, including six overarching statements—
conclusions about fundamental principles we believe should guide local climate preparedness
actions in Colorado—and 36 recommendations, which identify particular actions to be taken.
Each item includes a key statement, in bold, of our overarching statement or recommendation,
followed by a statement of explanations, in regular font.

Overarching Statements
We conclude that:
1. Climate change poses major risks to Colorado, and preparedness actions can reduce those
risks.
As documented in many reports and studies, current and projected future climate change poses new
risks to the state, with potential impacts to multiple sectors, including the public health, infrastructure,
water, ecosystem, outdoor recreation, tourism, agriculture, and energy sectors.
Many climate-related risks involve risks that exist independently of climate change but are magnified
by climate change. For example, wildfire risks to people and property in Colorado are already
increasing as the number of people living in the wildland-urban interface continues to grow; these risks
are further magnified because a hotter, drier climate is projected to increase the number and extent of
wildfires.
As a National Academy of Sciences report observed, actions taken now can reduce climate-related
risks, while inaction can increase these risks.28
2. We emphasize the importance of reducing emissions of heat-trapping gases enough to avoid
the most severe potential impacts of climate change.
If climate change is not sufficiently slowed, the best efforts to prepare for its impacts may be
overwhelmed. As the U.S. government’s 2014 national climate assessment report concluded,
preparedness efforts “will be more difficult, more costly, and less likely to succeed” if future emissions
of heat-trapping gases are not significantly reduced.29 In Colorado, the impacts from higher average
temperatures and more extreme heat driven by high emissions would be far greater than from those
driven by lower emissions (see figures 1 and 2 on pages 5 and 6).
Although global, not local, emissions of heat-trapping gases will determine the future extent of
climate change, Colorado can play a nationally and internationally significant leadership role in
demonstrating that emissions can be reduced in ways that lead to consumer savings, economic growth,
and other benefits.

“Shifts in climate patterns across the state of Colorado are
likely to alter the frequency, severity, and location of various
disturbances such as fire, insect outbreaks, droughts, and
major storms, in addition to the potential for shifting overall
precipitation patterns and rising temperatures.”
Colorado Climate Change Vulnerability Study30
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3. Local governments have essential and unique roles in preparing for and managing the risks
posed by climate change, and it is important that they act to improve the resilience of local
communities and resources.
Preparing for and managing climate change risks will take action by all levels of government and the
private sector, including businesses, nonprofit organizations, individual citizens, and others. Much of the
attention on public-sector actions on climate-related risks focuses on what should be done at national
and state levels, but each local community faces its own set of climate-related risks that make local
actions also essential.
As the National Academy of Sciences has pointed out, climate preparedness is fundamentally a
risk-management strategy.31 Reducing the unique local risks faced by the residents of a community is a
core function of local governments, and the essential nature of that role is true for climate-related risks
as well as other local risks. Among the functions of local governments that are especially important in
climate preparedness are preparing for, responding to, and recovering from emergencies; land-use
planning; managing traffic and transportation; designing, building, and operating transportation systems
and other public infrastructure; regulating construction of buildings; managing parks, open space, and
outdoor recreation; and protecting public health. Effective local government actions to address climaterelated risks in carrying out these local functions is necessary to achieve resilient communities.

Preparedness Reduces Heat Wave Deaths
“Although rarely discussed in Colorado, heat is perhaps the most devastating climate-related
public health impact in the country,” according to the Colorado Climate Change Vulnerability
Study.32 In recent years in the United States, mortality from extreme heat has been greater
than from hurricanes, tornadoes, flooding, and many other weather-related causes.33 Extreme
heat can also lead to cramps, heat exhaustion, heat stroke, and other health problems.34 Most
vulnerable are young children, older people, those with certain disabilities, the poor, the socially
isolated, and the homeless.35
In 1995, Chicago suffered an extreme heat wave for which the city was not prepared. As
one indication of the lack of preparedness and training, in the midst of the heat wave, officials
refused to believe that a public health crisis was underway and rejected pleas to activate
emergency plans to get more ambulances from neighboring communities. Hospitals were so
overwhelmed that 23 closed their emergency rooms to new patients. Altogether, about 700
Chicagoans ended up dying from the heat.36
Following the 1995 disaster, Chicago developed new plans to warn and protect people during
extreme heat. In 2012, the city experienced perhaps the most severe heat wave since 1995,
but only 18 people died; the city’s preparedness actions were credited with holding down the
mortality.37 Other communities have also undertaken local preparedness actions to protect
people from extreme heat, and studies show that these programs save lives.38
Colorado has historically been considered less vulnerable to heat waves than most of the
country because of our lower humidity and cooler nights. But major increases in the frequency
of heat waves and hot days are projected here, especially if future emissions of heat-trapping
gases are high (see Figure 2 on page 6).39 Also, a recent analysis for the U.S. government’s
national climate assessment shows that across the six-state Southwest (including Colorado),
nighttime extreme temperatures are projected to increase more than daytime extremes.40
And Colorado may be at more risk because we have not been seen as susceptible to heat
waves and so are unprepared. This was the case in Europe in 2003, when about 35,000
people were killed by a heat wave, in large part because both residents and governments were
unprepared for such an extreme event. Also, air conditioning was not ubiquitous in Europe—
just as it is not in Colorado—and so people had less protection against extreme heat.41
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4. Climate preparedness actions need to be targeted to reduce risks to particularly vulnerable
people.
Some Coloradans are more at risk than others to climate change impacts.42 For example, climaterelated risks to people’s health may be greater for children, the elderly, the sick, lower-income people,
and the socially isolated.43 As another example, residents of areas known as the wildland-urban
interface are more vulnerable to the threats of wildfires to their personal safety and property than are
residents of other areas.44 Some local and state government climate preparedness actions should be
focused on addressing the needs of such particularly vulnerable populations.
5. Climate preparedness actions have many co-benefits.
Measures to improve climate resilience often generate co-benefits and enhance existing programs, so
resilient communities offer a higher quality of life. Preparedness actions to address climate-related risks
to energy systems, for example, make energy supplies not only less vulnerable to disruption but usually
also less polluting, protecting both people’s health and the climate.
6. Local governments in Colorado need additional information, technical assistance, funding,
and other resources to help them better manage the new risks posed by climate change.
Climate-related risks are new, and local preparedness actions will require information, staff expertise
and time, capital for investment in more resilient infrastructure, and other new resources. Improving
local resilience before impacts materialize, though, can be far more cost-effective than responding
to them afterwards. Recent wildfire and flooding disasters in Colorado illustrate how the federal,
state, and local costs of recovering from such disasters can be staggering. The costs of recovering
from the September 2013 flood along the Front Range have been estimated at $3 billion. Through
effective partnerships, local governments, the state and federal governments, and others can build the
needed local capacity to prepare for and manage climate-related risks, improve the resilience of local
communities, and potentially avoid greater future costs.

Courtesy of City and County of Denver

“A resilient community
will be able to enjoy
economic opportunity,
parks, open spaces,
recreational activities,
and an environment
conducive to support
residents’ health and
well-being.”
Climate Adaptation
Plan, City and County of
Denver45

Denver

9

Recommendations
Our recommendations are arranged in these categories of action:
•
•
•
•

Assessing, planning, and managing for resilience (items 7 through 25)
Developing and sharing Information (26-31)
Engaging the public and stakeholders (32-34)
Building capacity (35-42)

Within each category, items are arranged according to whether they apply to all sectors or primarily to a
specific, indicated sector, corresponding to the subject matter of one of our project work groups.
We recommend the following actions:

Assessing, Planning, and Managing for Resilience
All Sectors
7. That Colorado local governments assess their local climate-related risks and undertake
preparedness planning and management actions to improve resilience in their communities.
The field of climate preparedness is relatively new, but already there are many reports that provide
guidance on how to address climate-related risks.46 Among the key principles are:
• Managing the risks of climate change will require understanding the ways in which the future
may differ from the past. In the water community, this is sometimes expressed as an “end to
stationarity,” as the past is not as useful as it used to be in indicating possible future conditions.47
The same principle holds true for other sectors, too. For example, when building or rebuilding
infrastructure, it is important that the infrastructure be designed and constructed to be resilient in
a future with climate change, not merely according to previous standards and expectations.
• Comprehensive planning to address climate-related risks across all sectors can be important. A
different approach, incorporating climate-related risks into all relevant planning and management
actions—sometimes referred to as “mainstreaming” climate preparedness—is at least as
important.
• As climate change does not respect jurisdictional boundaries, coordination among different
levels of government and among neighboring jurisdictions is needed. So is collaboration within
entire communities—among governments, the scientific community, businesses, nonprofit
organizations, particular stakeholders, and citizens.
• There is no single climate preparedness approach that can be prescribed for all communities. The
nature of specific local risks should drive local actions, and to address any particular risk a suite
of actions usually is more appropriate than a single action.
• Many climate preparedness actions should incorporate adaptive management—monitoring
climate change and its impacts, assessing whether preparedness actions are achieving the
desired outcomes, and revising those actions as warranted.

“Anticipating and planning for these impacts now can reduce the harm and
long-term costs of climate change to communities. Decisions made today
about where and how communities grow, the infrastructure they build, and
the codes and standards they adopt will affect them long into the future, so
decision-makers must take climate change into account as they plan.”
State, Local, and Tribal Leaders Task Force on
Climate Preparedness and Resilience48
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Local Climate Preparedness Actions in Colorado
Several Colorado communities have already taken steps to assess and address their climaterelated risks.
Local government efforts in Colorado to assess local climate-related risks include:
• the City of Fort Collins, which has commissioned a Fort Collins Climate Change Primer (2013)
and an analysis of historic and projected incidents of hot days and heat waves, Extreme Heat
in Fort Collins (2014) (see Figure 2 on page 6);49
• the City of Boulder, which helped arrange a 2009 study of climate-related risks to the city’s
water supplies;50 and
• the City of Aspen, which commissioned a 2006 comprehensive assessment of local climaterelated risks and a 2014 update to guide local climate resilience planning.51
Local government climate preparedness planning efforts include:
• the City and County of Denver’s Climate Adaptation Plan (2014);52
• a joint effort by Boulder County and the City of Boulder, the Boulder County Preparedness Plan
(2012);53 and
• efforts now underway by the cities of Golden and Aspen to develop comprehensive local
climate preparedness plans.
Denver’s adaptation plan illustrates a local comprehensive preparedness plan. To prepare
it, participants from across many city departments first assessed the city’s vulnerabilities and
identified the three most critical local climate-related risks: increase in temperature and urban
heat island effects, more frequent extreme weather events, and reduced snowpack and earlier
snowmelt. The plan addresses these risks through both short term (over one to two years) activities
and longer term activities. Steps Denver will take include:
• Buildings and energy: in the short term, reducing energy use in city facilities by 2.5%
per square foot over 2011 baseline; then reducing vulnerability to building energy supply
disruptions, such as by increasing energy efficiency to reduce the pressure on the grid during
extreme heat days;
• Health and human services: in the short term, defining extreme heat events and how the
Department of Environmental Health will interact with other agencies when they occur; then
increasing the number of shelter spaces available to at-risk populations;
• Land use and transportation: beginning to update guidelines for the design of city streets
to address climate risks; then installing sunlight-reflecting hardscape when resurfacing roads,
multi-use paths, and city parking lots;
• Urban natural resources: updating the right-of-way tree list to focus on trees that can thrive in
future climates; then undertaking an outreach campaign to educate and encourage residents to
plant those trees;
• Water consumption: requiring low water use plantings in the urban design standards
and guidelines for Cherry Creek East, as a potential model for other neighborhoods; then
collaborating with Denver Water to pilot a neighbor-to-neighbor comparison of water use on
utility bills to encourage residential water conservation; and
• Food and agriculture: to ensure adequate local access to food in the case of extreme weather
events and prolonged droughts, encouraging a broad range of food outlets and regional food
hubs for processing and distributing local food.
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8. That local governments collaborate
with one another in assessing, planning
for, and managing climate-related risks.

The Colorado Climate Network
In October 2008, representatives of several local
governments decided to form a new Colorado
Climate Network (CCN) to support their climate
and related programs, and asked the Rocky
Mountain Climate Organization, an existing nonprofit
organization, to administer the network. The
network is open to local governments and related
organizations; the Colorado Municipal League, which
with CCN convened this Local Resilience Project, is
also a network member. The network is guided by a
steering committee of representatives of its member
organizations.
The network’s principal services are the
information and opportunities for interaction it offers
to its members. Its activities include conferences,
workshops, and the development and support of
common policy positions by its members. With
additional members and additional funding, the
network’s services and activities could expand and
provide more support to more local governments and
related organizations.

Collaborative efforts among local
governments can enable them to expand
their capability, address regional issues,
and achieve greater cost-effectiveness.
Collaborative efforts also can lead to
consistent and reinforcing approaches
to common challenges, avoid duplication
among local efforts, and help local
governments learn from one another and
others.
New efforts, partnerships, and
organizations likely will be needed to
provide additional opportunities for
collaboration on climate resilience. Some
existing efforts and organizations already
provide some such opportunities, which
may need to be expanded. The Colorado
Climate Network is one example. Also, five
local governments in Colorado are among
the 13 local government members from
five southwestern states in the Western
Adaptation Alliance, a collaborative effort to enable the rapid development of best practices in the region
and build resilient western communities. Although not explicitly or exclusively focused on climate change
matters, many other organizations, including statewide organizations such as the Colorado Municipal
League and Colorado Counties, Inc., and regional ones such as Colorado’s councils of governments and
the Boulder County Consortium of Cities, also can provide opportunities for networking and collaboration
on climate-related risks and resilience.
9. That collaborative efforts among local governments include regional collaboration among
neighboring jurisdictions within particular areas of the state. These regional efforts usually will be
more effective if they involve partnerships not only among local governments but also with other
levels of government and other organizations.
Collaboration in a particular region of the state among local governments in that region can be especially
important and beneficial.
The state government, the Colorado Climate Network, universities, and/or other organizations can play
important roles in facilitating regional intergovernmental coordination, such as by providing networking
opportunities, workshops, forums and other support for local governments on a sub-state regional basis,
so that local governments that share ecosystems, watersheds, transportation or other overlapping
infrastructure systems or that have other common interests can work together (and potentially also with
federal land management agencies, watershed councils, and others) to identify and consider climate

“Across the western United States, we are already experiencing
the adverse impacts of climate change on our environment,
infrastructure, economies and communities. Clearly, we must
implement new management strategies to build a resilient West.”
Arnold Schwarzenegger, Governor of California, and
Bill Richardson, Governor of New Mexico54
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change information and regional risks, develop better pathways for collaboration to respond to and
prepare for future extreme events, and collaborate in other ways.
New regional structures may sometimes be appropriate and helpful to facilitate intergovernmental
coordination. One model of a new regional structure would be regional resilience roundtables of diverse
stakeholders, similar to the basin roundtables formed under state law to address water resource
planning.

Examples of Regional Cooperation

Jeffrey Boring, Larimer County

Two recent regional efforts illustrate how local governments and other organizations can
collaborate regionally to address climate-related risks.
The Joint Front Range Climate Change Vulnerability Study (2012), a report on climaterelated water risks, was the product of a collaborative effort among water utilities (Denver
Water, Boulder Department of Public Works, City of Aurora Utilities, Colorado Springs Utilities,
Fort Collins Utilities, and the Northern Colorado Water Conservation District); the Colorado
Water Conservation Board; the Western Water Assessment, a federally funded program at the
University of Colorado Boulder; and the Water Research Foundation, a nonprofit organization.55
Working together, these organizations developed a process to combine climate models and
hydrologic simulations, and used that process to project future streamflow trends under a
representative sample of possible climate futures.
The Front Range Fuels Treatment Partnership Roundtable is an alliance of federal, state, and
local governments, land management agencies, private landowners, conservation organizations,
and other stakeholders collaborating to reduce wildland fire risks through fuels treatment.
These types of regional collaborative efforts will be increasingly important in the future because
of the transboundary, multi-jurisdictional nature of climate-related risks.

Prescribed fire, Larimer County
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10. That local governments collaborate with the state and federal governments to coordinate the
climate preparedness actions taken at the different levels of government.
This improved coordination could be through interagency work groups or other mechanisms.
This intergovernmental coordination could be either sector-specific or comprehensive, promoting
collaboration among different governments in their overall approaches to climate-related risks and
preparedness actions across all sectors.
In natural resource management, for example, federal, state, and local agencies can do more to
share experiences and expertise and to coordinate their management of interrelated lands under
different jurisdictions. Participation of federal agencies is important here, as the federal government
owns more than 35 percent of Colorado’s lands and 68 percent of Colorado’s forested lands. An
example of a risk for which such coordination can be important is in combating invasive species, which
can be exacerbated by climate change. Another type of coordination would be identifying opportunities
and priorities for connections among habitats (see item 22).
To promote federal-state-local cooperation on climate preparedness, we recommend that the state
government and/or relevant organizations monitor federal policies, studies, management actions, and
grant and technical assistance programs related to climate resilience, and keep local governments
informed on federal actions.
We also recommend that the state government and/or relevant organizations represent Colorado
interests (including those of local governments) before federal agencies on their actions related to
climate resilience. Coordination among the state government, statewide organizations such as the
Colorado Municipal League and Colorado Counties, Inc., and individual local governments that already
monitor federal actions is important here.
11. That local governments
collaborate with businesses,
nonprofit organizations, and
other entities in developing
and implementing climate
preparedness actions.
As the U.S. government’s national
climate assessment points out,
“a growing number of companies
are beginning to actively address
risks from climate change” and
nonprofit organizations “have been
significant actors in the national effort
to prepare for climate change by
providing assistance that includes
planning guidance, implementation
tools, contextualized climate
information, best practice exchange,
and help with bridging the sciencepolicy divide to a wide array of
stakeholders.”56 Engaging these
and other stakeholders which face
climate-related risks and can play
a role in preparedness actions will
increase the likelihood of success of
community preparedness actions.

The Fort Collins ClimateWise Program
More than 360 local businesses participate in the
ClimateWise program of the City of Fort Collins, a
free, voluntary program providing technical assistance,
networking opportunities, and other services to help local
businesses and other organizations reduce heat-trapping
gases. The primary focus of the program is on reducing
climate change, not preparedness actions, but many
of the program’s accomplishments also increase local
resilience to climate-related risks.
Accomplishments since 2000 include:
• 15 million trees planted
• Electric energy savings equivalent to the usage of
7,500 homes
• Natural gas savings equivalent to the usage of 2,100
homes
• Water conservation equivalent to the usage of 14,500
homes
• $83 million in savings
The participation of so many local businesses and other
organizations in this climate program suggests that there
could also be extensive engagement of businesses and
other stakeholders in community climate preparedness
efforts.
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12. That local governments draw on experts to help shape local preparedness actions.
Colorado has the advantage of having substantial in-state expertise, in both public and private
institutions, across the full range of sectors and scientific fields important to climate preparedness. As
stated in the Colorado Climate Preparedness Project report to the state government by the Western
Water Assessment program, “Colorado can draw on a unique combination of in-state strengths in
climate, energy, and natural resources research and management.”57 This unique combination includes
the many scientists and other experts in federal agency laboratories and offices (including the National
Oceanic and Atmospheric Administration’s Earth System Research Laboratory in Boulder and the
Department of Energy’s National Renewable Energy Laboratory in Golden); the National Center for
Atmospheric Research; the state’s universities, including the Western Water Assessment program at
the University of Colorado Boulder and the North Central Climate Science Center at Colorado State
University, both federally funded; and other public and private organizations in Colorado. These experts
can play an important role in assisting local governments (and others) in climate preparedness actions.
Additional expertise is also available from out-of-state governments, universities, and organizations.
By providing a coordinating role to connect local governments with these experts, the state
government, the Colorado Climate Network, and/or other organizations could promote more and
better interactions between communities and experts and increase the cost-effectiveness of these
interactions, both for local governments and for the experts themselves.
13. That the state government establish an ongoing process to assess in detail Colorado’s
climate-related risks.
Continuing efforts by the state government to further identify and assess climate-related risks in
Colorado are particularly important to local governments, which have responsibilities for taking actions
to improve local resilience and need more information on those risks to guide their actions. A lead role
for the state government in providing more detailed assessments is essential, as many communities
in Colorado face very similar local risks and the state government can develop the information needed
across the state much more comprehensively, cost-effectively, and without redundancies and waste
than would be the case if local governments were to attempt to provide their own detailed assessments
of climate-related risks in every community. However, opportunities for involvement in designing such
a process by local governments and other stakeholders would help to ensure that it produces the
information that would be most helpful to decision makers in the state.
This new, ongoing process should build on the Colorado Climate Change Vulnerability Study by the
University of Colorado Boulder and Colorado State University for the state government (see page 4).

Statewide Vulnerability Assessments
Many other states have taken action to assess their vulnerability to climate-related risks,
including:
• California, which has an ongoing statewide vulnerability assessment process, which has
included three separate assessments since 2006, with the most recent derived from 30
specific studies;58
• Washington State, which commissioned the University of Washington’s Climate Impacts
Group to undertake a comprehensive statewide assessment, the Washington Climate
Change Impacts Assessment (2009);59 and
• Wisconsin, which has a state government-university initiative, the Wisconsin Climate
Change Initiative, which includes as its centerpiece a single comprehensive, detailed
vulnerability assessment, prepared with public and stakeholder input, Wisconsin’s Changing
Climate: Impacts and Adaptation (2011).60
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The ongoing process of further assessment of state climate-related risks should:
• address specific risks, such as those facing particular sectors and particular subpopulations of
Coloradans;
• include new research and analyses, including analyses of economic impacts of both action and
inaction;
• assess risks on a statewide basis, on a local and sub-state basis, and as part of larger multi-state
regions;
• include further commissioned work by universities and/or others;
• identify gaps in data and understanding that require further study; and
• include opportunities for stakeholder and public engagement and review.
Examples of the specific information needs that are important to address in this ongoing process of
further assessment are:
• more Colorado-specific data and information on wildfire risks, including historic and projected
changes in the frequency, extent, and nature of wildfires; population growth in the wildland-urban
interface; and social and economic impacts of changes in wildfires;
• analyses of the economics of wildfire preparedness, mitigation, and response, including cost/
benefit analyses;
• improvements in capabilities to forecast wildfire occurrence and vulnerabilities, to enable local,
state, and federal agencies to better anticipate future needs;
• a centralized repository of consistent landscape-scale datasets on wildlife and ecosystems to
promote data coordination and access between government and non-government agencies
involved in climate adaptation planning;
• detailed assessments of public health risks from climate change, and of the specific populations
that are most at risk;
• effects of changes in both average and extreme climate conditions on infrastructure; and
• effects of higher temperatures on wastewater treatment.
14. That the Colorado state government prepare a comprehensive state-government-wide
preparedness plan.
A state-government-wide preparedness plan is needed not only to guide state government actions
in addressing statewide climate-related risks but also to provide a conceptual and programmatic
framework for consistent, coordinated actions by local governments to address local and sub-state
regional risks. It therefore is important that local governments, as well as other stakeholders, have
opportunities to contribute to the development of a state government preparedness plan.
House Bill 13-1293, enacted in 2013, requires annual reports to the Colorado General Assembly by
the Colorado state government executive branch on the development and periodic update of a climate
action plan and collaboration with other entities regarding climate change preparedness studies. State
government agencies are now preparing a climate action plan, to address both reductions in heattrapping gases and climate preparedness.61 It is not yet clear whether these two components will be
combined in a single plan or if there will be a free-standing preparedness plan and a separate, parallel
plan addressing emission reductions. However it is structured, the climate preparedness plan should be
designed to evolve, according to the principle of adaptive management described in item 7 above.
15. That the state government consider climate-related risks in major and/or systemic decisions
(including planning, policy, management, and spending decisions) that could affect or be
affected by climate-related risks.
State agencies invariably consider multiple factors in making decisions. If they are not already
considering climate-related risks when those risks are relevant, we recommend that they do so for
major decisions that could affect or be affected by those risks. The effects of projected changes in both
weather extremes and average conditions should be considered, when appropriate.
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Preparedness Plans in Other States
In a 2011 Colorado Climate Preparedness Project for the Colorado state government, the
Western Water Assessment (WWA) program at the University of Colorado Boulder studied
examples of climate preparedness planning in Alaska, California, and Maryland, to provide
guidance for the Colorado state government if it decides to initiate a similar effort.62 WWA found
that preparedness planning in all three states:
• “began with executive or administrative orders by the governor—a strong signal from the
chief executive that served to enhance cooperation among state agencies;”
• had separate work groups for different impacts or policy-relevant sectors;
• included “a stakeholder-driven vulnerability assessment;”
• “identified and focused on the highest priority climate impacts,” including those of concern to
the state as a whole and to stakeholders; and
• “identified the existing roles and responsibilities of government for each affected resource as
well as how to develop adaptation options that were targeted, feasible, and cost-effective.”
The Alaska plan studied by WWA is Alaska’s Climate Change Strategy: Addressing Impacts
in Alaska (2010).63 The California plan has since been updated, by Safeguarding California:
Reducing Climate Risk: An update to the 2009 California Climate Adaptation Strategy (2014).64
Maryland’s plan is in two parts, phase I (2008) on sea level rise and coastal storms and phase
II (2011) on other issues.65 Other state government comprehensive preparedness plans include
the Oregon Climate Change Adaptation Framework (2010) and Preparing for a Changing
Climate: Washington State’s Integrated Climate Response Strategy (2012).66
The Colorado Climate Change Vulnerability Study includes a 10-part template that a state agency
can use to develop an agency-wide climate preparedness plan, which can be an important framework
to guide major and/or systemic agency decisions.67 Also, the governor, members of the General
Assembly, and other state officials should similarly consider climate-related risks in relevant major
decisions.
Examples of agency plans and decisions for which consideration of climate-related risks is important
include:
• The Colorado Department of Transportation should consider in its planning, design, maintenance,
and other operations climate-related risks, as further explained in item 18 below.
• The Colorado Department of Public Health and Environment (CDPHE) should consider climaterelated risks to public health in its studies, plans, and operations. By contrast, for example,
CDPHE’s 2013 Colorado Health and Environmental Assessment, a broad overview of the factors
influencing the health and environment of Coloradans, does not even mention climate change
(see also item 25).68
Emissions scenarios: We recommend that, in general, in developing or reviewing projections of
future climate change, state agencies consider projections based on more than just one scenario of
levels of future emissions of heat-trapping gases, as the future levels of such emissions are unknown,
different scenarios usually produce a range of possible climate changes and risks (see figures 1 and 2
on pages 5 and 6), and local governments and others benefit from understanding the range of possible
changes. Sometimes, however, the projections that are already available are based on only a single
emissions scenario, or budget constraints, the time available, or the complexity of secondary analyses
based on the climate projections may not allow the consideration of a range of climate projections. In
those cases, consideration of only a single scenario may be the best that can be done.
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State Government Consideration of Climate Risks
The Colorado Water Conservation Board (CWCB) has commissioned studies of the state’s
climate-related risks to its water supplies and considered those risks in its plans. These suggest
the types of actions that could be undertaken in other sectors. Key CWCB studies and plans
include:
• Climate Change in Colorado: A Synthesis to Support Water Resources Management and
Adaptation (2014 update) (see page 4);69
• the Colorado River Water Availability Study, a multi-phase report to determine how much
water from the Colorado River is available to meet Colorado’s future water needs under
alternate hydrologies;70
• The Colorado Drought Mitigation and Response Plan (2013 update);71 and
• Colorado’s Water Plan, currently in draft form and to be completed by December 2015.72
The CWCB also has contributed to the U.S. Bureau of Reclamation’s Colorado River Water
Supply and Demand Study (2012) and the Joint Front Range Climate Change Vulnerability Study
(see the text box on page 13).73
Colorado Parks and Wildlife, as recommended in guidance by the Association of Fish and
Wildlife Agencies, is now considering climate-related risks in its preparation of a new State
Wildlife Action Plan. As a foundation for this effort, the agency partnered with the Colorado Natural
Heritage Program, North Central Climate Science Center, and the U.S. Geological Survey to
prepare and produce a vulnerability assessment of high priority wildlife habitats in the state.74
These actions illustrate what other state government agencies could do in other sectors.
16. That the scope of state and local emergency plans be broadened to encompass the full
range of climate-related risks that could lead to future natural-hazard emergencies.
Local and state governments are required to do emergency management planning to qualify for Federal
Emergency Management Agency (FEMA) hazard mitigation grants. The potential for climate change
to increase the risks from extreme storms, floods, wildfires, and heat waves has so far generally been
given little or no consideration in those planning processes. FEMA, however, is making changes to add
the consideration of climate change as a requirement across the programs it implements. The latest
change is a March 2015 update to its guidance for state natural hazard mitigation plans to require,
effective in March 2016, state consideration of climate change impacts.75 FEMA’s guidance for local
plans has not yet been similarly updated. Our recommendation is that both local and state emergency
planning actions in Colorado incorporate climate-related risks, regardless of FEMA requirements. The
Colorado Division of Homeland Security and Emergency Management could assist local governments
in further considering climate-related risks, as the Division provides planning and training services to
local governments, including financial and technical assistance, training, and exercise support.
Options for incorporating climate change preparedness actions and activities into local and state
plans, policies, and procedures include:
• explicitly incorporating climate-related risks in natural hazard risk assessment methods;
• developing partnerships with agencies and organizations with expertise in climate-related risks
and preparedness, including the private sector, academia, and such entities as the National
Oceanic and Atmospheric Administration, the National Center for Atmospheric Research, and the
North Central Climate Science Center at Colorado State University;
• considering how climate-related risks and preparedness can be incorporated into grant programs,
with specific focus on building and infrastructure construction, and evaluation methodologies such
as benefit/cost analysis; and
• promoting building standards and practices, particularly in disaster recovery efforts, that consider
future climate-related risks.
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17. That the state and local governments work to ensure food security in Colorado.
Globally, climate change is expected to affect food security by threatening food production and
certain aspects of food quality, as well as food prices and distribution systems, according to the U.S.
government’s national climate assessment.76 Having local sources of agricultural products is important
because they are inherently more resilient, as they are less vulnerable to transportation disruptions than
are products from afar.
The City and County of Denver in its Climate Adaptation Plan has a goal to encourage local
agriculture, and a specific strategy to “encourage a broad range of food outlets and regional food
hubs for processing and distribution of local food.”77 The plan recognizes that a more robust local food
system makes the city more resilient to disruptions to food systems occurring in other regions and that
a local system allows continuous access to food supply when climate-related disruptions occur during
transportation of food over long distances. Co-benefits noted are that locally produced foods can result
in fewer emissions of heat-trapping gases and other air pollutants during transportation and that making
local foods readily available for sale through programs such as farmers’ markets creates jobs locally.

Infrastructure
18. That the state and local governments assess climate-related risks to all infrastructure
systems and take actions to improve their resilience.

Larimer County Engineering Department

As the Colorado Climate Change Vulnerability Study (2015) states, no systematic analyses have yet
been undertaken to identify the climate-related risks to Colorado’s transportation sector.78 The same is
true for other infrastructure systems in the state. Similarly, little consideration of climate-related risks to
infrastructure systems has gone into planning and managing these systems. Yet infrastructure systems
are vulnerable to many other climate-related risks beyond those arising from extreme events and

Larimer County, September 2013
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emergencies. For example, temperature increases may exceed the tolerances of materials currently
used in building roads, bridges, railroads, and other infrastructure. Hotter summers may increase the
demand for air conditioning so that the overall demand for electricity exceeds available supplies, and
water shortages may limit the supplies of cooling water needed to keep power plants in operation.
These and many other risks need to be identified, assessed, and addressed through preparedness
actions.
Transportation: As one essential example of the state government consideration of climate-related
risks called for in item 15 above, we recommend that the Colorado Department of Transportation
(CDOT) consider in its planning, design, and operation of state transportation systems relevant climaterelated risks, including the effects on transportation infrastructure of consistently higher average
temperatures; of floods, extreme heat; and of more frequent fluctuations between freezes and thaws,
which affect snow and ice removal, avalanches, rockfalls, landslides, and sinkholes. The Federal
Highway Administration’s Climate Change and Extreme Weather Vulnerability Assessment Framework
could be used.79 The Colorado Climate Change Vulnerability Study also identifies a variety of ways that
climate-related risks could be incorporated into transportation decision making, based on actions in
other states.80 Local governments and other stakeholders should have opportunities to provide input to
the CDOT consideration of these risks.
Energy: The Colorado Climate Change Vulnerability Study points out a number of ways in which
climate changes, especially higher temperatures but also more extreme weather and wildfires, can
affect the capacity and reliability of electricity generation and other energy systems.81 Examples of
actions to promote the resilience of energy systems to climate-related risks include:
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• the Colorado Energy Office (CEO) and Public Utilities Commission working with utilities to
implement automated demand response to decrease electricity load during peak usage;
• the state government and local governments continuing to incentivize adoption of renewable
energy generation;
• the Colorado Municipal League, Colorado Counties, Inc., the Colorado Climate Network, or
another entity maintaining a repository and clearinghouse of local efforts to reduce barriers to
renewable energy generation; and
• the CEO exploring and expanding mechanisms by which they can facilitate the energy
performance contracts and energy audit programs for more local governments, and also
expanding energy performance and audits to private entities.

Larimer County
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Climate-Related Risks to Infrastructure in Other States
Two examples of how other state governments have considered climate-related risks
on infrastructure are:
• the Oregon Department of Transportation’s Climate Change Adaptation Strategy
Report (2012) and the department’s climate change website;82 and
• the California Department of Transportation’s Caltrans Activities to Address
Climate Change Reducing Greenhouse Gas Emissions and Adapting to Impacts
(2013), which summarizes what that agency has done and will do to reduce heattrapping gases and adapt the state’s transportation system to prepare for the
impacts of climate change.83

19. That local governments collaborate with state and federal agencies to improve assessments
of flooding risks and management of land use within floodplains.
The destructive September 2013 flooding in Colorado led to new awareness in the state that greater
preparation may be required to mitigate potential damages from future flood events. Specific actions
which are foundational for improving future resiliency include:
• Local governments, with technical assistance provided by the state, should participate in the
Federal Emergency Management Agency (FEMA)’s National Flood Insurance Program (NFIP)
Community Rating System, a voluntary incentive program that recognizes and encourages
community floodplain management activities that exceed the minimum NFIP requirements,
reducing local flood risks and resulting in discounted flood insurance premium rates.
• Local governments, the state, and the federal government should collaborate with FEMA in an
effort to facilitate the construction of a more resilient structure when an existing structure is lost
or damaged in an event. The existing insurance environment that provides for “like” replacement
needs to be embellished to include the concept of more resilient replacement.
• Local governments, with assistance from the state and federal governments, should endeavor to
clarify the interaction and overlap of local land use codes and floodplain regulations. It is essential
to the efficient and effective jurisdiction of floodplains that federal, state, and local regulations
be understood in terms of where they intersect, complement, and contradict. All communities
should be active in floodplain management, with stated goals to reduce flood hazards, regulate
floodplain activities, adopt floodplain policies, map floodplains, and educate the public about
floods, floodplains, and risk. For example, the implementation of flood control mechanisms such
as retaining ponds and culvert requirements are areas where local jurisdictions may need to be
more stringent than state or federal requirements.
• Local governments, the state, and the federal government should collaborate with FEMA in an
effort to update the definition of 100-year floodplain in order to take into account climate-related
risks, including changes in precipitation and temperature that influence runoff and snowmelt.
These changes need to be reflected in updated risk profiles and map revisions for floodplain
management.
• Local governments and the state government should promote an understanding of riverine
flooding and how it differs fundamentally from coastal flooding. This understanding should include
discussions of mud and debris flows so that every community has knowledge of the potential
natural threats in their areas.
• Local governments and the state government should prepare for the implementation of the new
Federal Flood Risk Management Standard and the forthcoming federal agency regulations to
meet the standard (see the draft implementing guidelines proposed by FEMA in January 2015),
which will set new requirements for federal actions in or affecting floodplains, including federal
funding of road construction.84
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• Communities are also encouraged to participate in the Colorado Association of Stormwater and
Floodplain Managers. Participation in this organization will help them to stay up to speed on
changes in approaches and ideas for improving resilience.
20. That all local governments develop all-hazard emergency operation plans and continuity of
operation plans.
Local governments need to have emergency operation plans and continuity of operation plans to be
eligible for federal disaster assistance funding from the Federal Emergency Management Agency
(FEMA). Most local governments in Colorado have these plans, but some, especially those in smaller
communities, do not yet.
Every local government should have these plans in place, to prepare for potential disasters and also
to avoid potential delays in getting assistance from FEMA in case of a federally declared disaster.
Also, local emergency planning efforts should be active so that local coordination of emergency
planning can be accomplished, professional networks can stay tight, and citizens can remain up to date
as situations change within their community.

Natural Resources and Outdoor Recreation
21. That a comprehensive, detailed, and quantified assessment of climate-related risks to
natural resources and recreation in Colorado be prepared.
The primary objectives for this natural resources and outdoor recreation vulnerability assessment are to
help management agencies (at state, regional, and local levels) to set priorities and develop strategies
to address the greatest climate-related risks. The assessment should help those agencies:
• determine which systems are likely to be most affected by climate-related transformations to help
set priorities for planning and develop management responses (e.g., early detection and rapid
response); and
• determine why these systems are likely to be vulnerable to climate change, including the
interaction with other existing stressors, to help shape short- and long-term adaptation strategies.

“The scale, scope and
pace of change occurring
in ecological systems
today—and forecast for
the future—are by all
accounts unprecedented.
These changes will have
significant impacts on
ecosystems in Colorado
and their value for the
state’s residents.”
©John Fielder

Colorado Climate Change
Vulnerability Study85

Bark beetle-killed trees, Flat Tops Wilderness
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This assessment should be a collaborative effort, best led by the state government, but involving
experts and managers from federal agencies, local governments, universities, nonprofit organizations,
and others.
This assessment should consider the interplay of climate change, other stressors on natural
resources, and changes in populations; synthesize key existing research and literature; and address
impacts on such topics as:
• natural resources, including consideration of all ecosystem types, habitat loss and fragmentation,
species population shifts, invasive species and diseases, phenology (the timing of natural events),
and ecosystem services;
• outdoor nature-based recreation, including hiking, camping, wildlife watching, skiing and
snowboarding, snowmobiling, rafting and kayaking, and more, including the economic costs and
opportunities from impacts to those activities;
• ecosystem disturbances that may be affected by climate change, including wildfire and insect
infestations (including projections of possible increases in the frequency and extent of wildfires).
22. That local, state, and federal agencies and others collaborate in identifying needs,
opportunities, and priorities for: (1) connections among habitats, such as buffers, wildlife
corridors, and a connected network of conservation areas, to increase the ability of plant and
animal species to migrate and adapt to changes in climate and ecosystems; and (2) connections
among communities, such as greenways and trails.
The Western Governors Association in June 2008 approved a Wildlife Corridors Initiative report,
recognizing that wildlife movement corridors and crucial wildlife habitats within these landscapes are
critical to maintaining large, intact and functioning ecosystems, healthy fish and wildlife populations,
and public access to natural landscapes.86 The risks posed by climate change, including projected
greater extremes and increases in drought, in addition to unprecedented population growth, energy
development, and new transportation infrastructure, are resulting in notable landscape impacts—
including habitat loss and habitat fragmentation—ultimately threatening the West’s quality of life and
economic well-being.
Greenways and trails within and connecting communities provide many widely recognized benefits,
but greenways and trails are vulnerable to climate-related risks, as demonstrated by how they have
been disrupted by floods and wildfires in recent years in Colorado. As local governments and others
identify needs, opportunities, and priorities for greenways, trails, and other connections among
communities, including in rebuilding those that have recently been disrupted and in considering new
ones, it is important that they consider climate-related risks.

Public Health
23. That the Colorado Department of Public Health and Environment (CDPHE) take the lead in a
collaborative effort, including local public health officials and others, to determine how CDPHE
can best factor climate-related risks into state public health programs and regulatory decisions.
Information on how climate change may affect public health risks is relevant to many regulatory
and other decisions made by the Colorado Department of Public Health and Environment. The
consideration of those climate-related risks, however, has been uneven and inconsistent. A single
comprehensive effort to consider how to best factor climate-related risks into those state processes
would lead to better analysis, decision-making, and protection of public health.
Although CDPHE is the appropriate entity to take the lead in the state-level assessment, there
should be opportunities for engagement in this process by local public health agencies, university and
other experts, and others.
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24. That local governments and local public health agencies work together in a coordinated
way to similarly assess the best ways to factor climate-related risks into local public health
programs and upcoming decisions under those programs that address climate-related risks to
public health.
This recommendation is similar to that in item 23, but applies to local, not state, public health decisions
in which consideration of climate change is relevant. These decisions should include consideration of
spread of diseases, adverse effects on indoor and outdoor air and water quality, impacts from extreme
weather events, updated projections of extreme heat and cold using projections to inform emergency
response, and analysis of regional variations in impacts within the state.
A statewide, coordinated effort by local governments and local public health agencies on the
consideration of public-health related risks in local health decisions could perhaps be centrally
organized by the Colorado Climate Network, Colorado Municipal League, Colorado Counties, Inc., and/
or the Colorado Department of Public Health and Environment.
25. That the Colorado Department of Public Health and Environment add consideration of
climate change to the minimum standards for core services required for local public health
agencies.
The Colorado Public Health Act of 2008 is designed to assure that core public health services are
available to every person in Colorado with a consistent standard of quality.87 Rules promulgated by the
Colorado State Board of Health prescribe core public health services representing the minimum level
of public health services that local public health agencies must provide. Every five years, each local
health department must conduct a community health assessment and develop its own corresponding
plan, and the Colorado Department of Public Health and Environment (CDPHE) similarly prepares a
statewide assessment and a comprehensive, statewide public health improvement plan. Currently,
the state rules do not explicitly require consideration of climate-related risks to public health, CDPHE’s
2013 Colorado Health and Environmental Assessment does not mention climate change, and local
community health assessments typically do not consider climate-related risks, either.88
For climate-related risks to be explicitly considered in the next round of assessments and plans (not
due until 2018), either the Board of Health should revise its rules to explicitly require that consideration,
or the CDPHE Office of Planning and Partnerships and local public health agencies should, without
being required to do so, incorporate consideration of climate change in their assessments and plans.
Current core services in which consideration of climate-related risks would be appropriate include:
• assessment and planning methodologies to identify, evaluate and understand community health
problems, priority populations, and potential threats to the public’s health, and use this knowledge
to determine what strategies are needed to engage partners and improve health;
• development, implementation, and evaluation of policies and programs to enhance and
promote healthy living, quality of life and well-being while reducing preventable (chronic and
communicable) diseases, injuries, disabilities, and other poor health outcomes across the lifespan;
• preparation and response to emergencies with a public health or environmental health implication
in coordination with local, state and federal agencies and public and private sector partners; and
• protection and improvement of air, water, land, and food quality by identifying, investigating,
and responding to community environmental health concerns, reducing current and emerging
environmental health risks, preventing communicable diseases, and sustaining the environment.
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Developing and Sharing Information
All Sectors
26. That the Colorado state government, the Colorado Climate Network, and/or another entity
catalogue and distribute information to help local governments develop and implement effective
preparedness actions.
This information could include such materials as preparedness planning and management guides,
templates or models for actions to be adapted and adopted by local governments, compilations of best
practices that have been successfully undertaken by local governments, and case studies.
Public health: As one example with respect to public health risks, we recommend that the Colorado
Department of Public Health and Environment (CDPHE) develop a toolkit to help local health agencies
plan for climate-related risks to public health, and should compile and distribute information on best
local practices. The toolkit should include evidence-based strategies and best management practices
and should be web-based to facilitate sharing the information. The toolkit should be supported with
data from CDPHE and elsewhere (for example, the Rocky Mountain Climate Organization extreme
heat analysis for the City of Fort Collins) to assist local governments in identifying significant impacts
and appropriate strategies to address them.89 The toolkit also should be designed to provide guidance
for the health status and capacity assessment functions required for Public Health Improvement Plans
under Colorado’s Public Health Act of 2008.90 Examples of relevant climate-related risks that the toolkit
should address include heat waves, respiratory illnesses, cardiovascular illnesses, infectious diseases,
and mental health.
Wildfire: As another example, with respect to wildfire risks, we recommend that the state
government develop a model building code and best management practices for consideration by local
governments and provide other technical assistance to help local governments take action to protect
buildings in the wildland/urban interface (WUI) from the risks of wildfires. We concur with the need for a
state-wide, model ordinance for private property in the WUI, as was recommended in the 2013 report of
the Wildfire Insurance and Forest Health Task Force appointed by Governor John Hickenlooper.91

Examples of Guidance Documents from Elsewhere
Examples from California of information developed by the state government, local
governments, and others to help local governments develop and implement effective
preparedness actions include:
• the California Adaptation Planning Guide, developed by state agencies and others
to provide guidance for local and sub-state regional climate change preparedness
planning;92
• the California Cal-Adapt website, a web-based climate adaptation planning tool which
allows users to identify potential climate change risks in specific geographic areas
throughout the state;93
• a California Department of Transportation-commissioned publication, Addressing
Climate Change Adaptation in Regional Transportation Plans: A Guide for California
MPOs and RTPAs (2013), to help metropolitan planning organizations and regional
transportation planning agencies in incorporating the risks of climate change impacts
into their existing decision-making;94 and
• the California Department of Health’s Climate Action for Health: Integrating Public
Health into Climate Action Planning (2014).95
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27. That, as one method of distributing information (see item #26), there be created and
maintained a single, comprehensive online clearinghouse of information on climate change,
climate impacts, and climate actions in Colorado, for the use of local governments and others.
Such a clearinghouse should include:
• information on possible impacts on statewide, regional, and, to the extent possible, local levels;
• statewide, sub-state regional, and local actions that are underway in Colorado to address climate
change;
• links to guidance documents, toolkits, and information on best practices and case studies (of both
successes and failures) for local governments and related organizations and others on how they
can address climate change;
• materials to support public communications on climate risks and climate actions; and
• similar information.
The clearinghouse could be created and maintained by the Colorado state government, the
Colorado Climate Network, or some other entity. Having one single clearinghouse of information
would help to produce consistency in public messaging by local governments, which would make
their communications with the public more effective. If there is not a single Colorado clearinghouse
maintained by a single organization, all organizations providing clearinghouses should coordinate their
efforts to make their clearinghouses as seamlessly useful as possible.
28. That there be a statewide climate change resilience and preparedness conference to engage
participants from local governments, the private sector, nonprofit organizations, and others
who have responsibilities for resilience actions, on what they can do to improve resilience to
climate-related risks in Colorado.
This conference would be a cost-effective opportunity to acquaint many local government staff
members (and others, including programs staff members of state government agencies, businesses,
nonprofit organizations, and others) with information on climate preparedness actions. The conference
could focus on implementing the actions recommended in this report, and perhaps also on other
climate preparedness actions. The Colorado Climate Network and the Colorado Municipal League have
indicated an interest in sponsoring such a conference, and other organizations may also be interested.
A well-attended and well-received conference of this type from another state is the California
Adaptation Forum, jointly organized by the California Local Government Commission and the California
state government and held in August 2014.

Infrastructure
29. That utilities and local governments work together so that local governments are provided
with detailed energy use data they need for local government assessments and use.
To inform local policy-making, local governments need energy use data aggregated at the
neighborhood or similarly fine scale, without identifying individual customers. We support the efforts
made to date by the Public Utilities Commission (PUC) and interveners to find ways to provide this
access to this data, and we urge that Colorado utilities consider approaches adopted in other states to
allow sharing of this data while protecting customer privacy.
Local governments often seek to benchmark and measure energy efficiency improvements and
inventories of heat-trapping gas emissions by using aggregated energy use data that can be provided
only by utilities. A group of Colorado local governments and advocacy groups, supported by the
Colorado Energy Office, has been urging the PUC to give local governments access to this data while
protecting customer privacy. Similar groups should extend the effort to the rural electric cooperatives
that generally operate outside the jurisdiction of the PUC.
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Natural Resources and Outdoor Recreation
30. That the Colorado Department of Natural Resources or some other appropriate organization
take the lead in convening an annual workshop involving state and local government officials
and staff, university experts, and others to review the latest information on climate-changedriven natural resource risks and implications for action in Colorado.
Such an annual workshop would be a cost-effective way for staff members of local governments
to become and stay knowledgeable about the new climate-related risks to natural resources and
opportunities for outdoor recreation and about actions that can be taken to address them.

Public Health
31. That the Colorado Department of Public Health and Environment take the lead in convening
an annual workshop involving state officials and staff, local health departments, university
experts, and others to review the latest information on climate-change-driven public health risks
and implications for action in Colorado.
As with such an annual workshop on climate-related risks to natural resources and outdoor recreation
(see item 30), this would be a cost-effective way for staff members of local health departments to
become and stay knowledgeable about the new climate-related risks to public health and actions that
can be taken to address them.

Engaging the Public and Stakeholders
All Sectors
32. That Colorado-specific background and messaging materials on climate-related risks and
preparedness be developed to be adapted and used by local governments.
Local governments need materials explaining Colorado climate-related risks and preparedness
actions that can be taken locally, which the local governments can adapt for local use in engaging
with stakeholders and the general public in their communities to increase awareness of those
risks, encourage private actions to address them, and build support for actions taken by the local
governments. These foundational materials could be developed by the state government, the Colorado
Climate Network (CCN), and/or another organization.
Local governments also need information and assistance in how to most effectively communicate
with and engage stakeholders and citizens on climate-related risks and preparedness actions. Again,
the state government, CCN, and/or other organizations could provide such information and assistance
to help local governments more effectively engage with stakeholders and the public.
Among the principles that are important in shaping the needed materials and assistance that are
needed, and the use that local governments can make of them, are:
• Messaging materials and efforts should focus on engaging the public about climate-related risks
as not just disasters driven in part by climate change (such as wildfires and floods) but also as
“slow moving” climate disruptions operating over longer time frames (such as forest disruptions by
bark beetles, water supply changes, etc.).
• Consistent messaging by different local governments and others on climate-related risks and
opportunities and on climate preparedness makes that messaging more effective.
• Although communication with the public in a community is largely a local government function, it
can be effective to engage businesses and non-profit organizations.
• Part of the messaging should be about positive economic consequences of climate preparedness
actions.
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• The messaging should be designed in part to encourage the engagement of stakeholders and
citizens in the development and implementation of state and local government efforts to address
climate change risks.
• The state government should maintain communication materials on climate literacy that would be
made available to local communities and other interested parties to be used as a public resource
and incorporated into school curricula.
• Local governments and others would benefit from additional academic research involving
longitudinal studies—involving studying the same participants over time—on the relative
effectiveness of different types of outreach campaigns in leading to citizen awareness and
action. An example of such a study is one underway involving the effectiveness of calls for
evacuation during recent wildfires in El Paso County; more such studies would be helpful to local
governments.
One area where the development of background and messaging materials is especially important
is about the health effects of heat waves and actions that can be taken to protect people during heat
waves—a subject which has received little attention in Colorado but could be much more important in
the future as the climate changes (see the text box on page 8).
33. That local governments work with the state government and others in engaging with
stakeholders, other organizations, and the public to increase awareness of climate-related risks
and to help bring about community-wide preparedness actions.
It is widely recognized that local resilience to climate-related risks depends on community-wide actions,
not just those of government. One of the key reasons why local governments have such an important
role in climate resilience and preparedness is that local governments, more than other levels of
government, have unique abilities to engage with stakeholders, other organizations, and the public in
their communities.
There also are important opportunities and needs for local governments to work together with the
state government in stakeholder and public engagement efforts. For example, the Colorado Division
of Homeland Security and Emergency Management, the Colorado Division of Parks and Wildlife,
and other state agencies should incorporate information about climate-related risks in their public
outreach and communication efforts. It also is important that local governments work with federal land
management agencies in their areas, including the U.S. Forest Service, National Park Service, and
Bureau of Land Management, which together manage much of Colorado land. All of these federal
agencies provide information to visitors to their lands, all face climate-related risks to the resources and
values they protect, and increasingly they can provide some of the best information about how natural
and cultural resources and visitor experiences may be affected by climate-related risks. Organizations
such as Colorado State University’s Extension and other college and university offices and programs,
businesses including ski resorts, rafting companies, and other outdoor recreation businesses, and
tourism promotion offices are all important potential allies in stakeholder and public outreach and
communications.
Community awareness programs and public involvement campaigns can be important in bringing
about awareness and action, and we recommend
that climate-related risks be incorporated in such
Iowa Climate Statement 2014
programs and campaigns. We recommend that:
• the Colorado state government highlight
climate-related risks as part of its participation
each spring and fall in the Federal
Emergency Management Agency’s America’s
PreparAthon! (a national community-based
campaign for emergency preparedness and
resilience actions), with particular emphasis
on preparedness for extreme weather and
wildfires during the spring campaign; and
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An example from another state of
effective engagement with the public
about climate-related risks is a joint
public statement by 180 science faculty
members and researchers from 38 Iowa
colleges and universities about how
climate change may affect the health of
residents of that state.96

• the Colorado state government continue and expand the Colorado United Day of Service
(originally held in 2014 on the first anniversary of the September 2013 flooding), making it a
weeks-long summer program to encourage community involvement in preparedness, mitigation,
and response to disasters.

Wildfire
34. That local governments work with stakeholders and other organizations to engage with
homeowners and landowners in the wildland-urban interface regarding the importance and
effectiveness of wildfire mitigation and provide them with assistance.
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The wildland-urban interface (WUI), where wildfire risks to people and their property are greatest,
comprises about 10 percent of Colorado lands but also contains residences for about 38 percent of
the state’s population.97 The Wildfire Insurance and Forest Health Task Force appointed by Governor
Hickenlooper cited in its report a Colorado State University study (using an earlier set of WUI estimates)
projecting that development in the WUI will increase by 300 percent by 2030, compared to 2000.98
Any such increase would markedly increase the number of residents and landowners vulnerable to
wildfire risks, as would the projected increases in the frequency and extent of wildfires as a result of
climate change.
Wildfire mitigation in the WUI—reducing or eliminating the risk of wildfire to humans and their
environment, before wildfire breaks out—is widely recognized as key to protecting lives and property,
and as more cost-effective than fire suppression once a wildfire is underway. The Wildfire Insurance
and Forest Health Task Force recommended that stakeholders and community partners work together
to help educate homeowners and landowners in the WUI about the importance of wildfire mitigation
on their property and to inform them about the resources (including both mitigation expertise and
also potential avenues of public assistance, such as grants and federal initiatives) available to them.

Waldo Canyon fire, Colorado Springs, 2012
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Examples of such resources are the Firewise Communities Program administered jointly by the
National Fire Protection Association and the U.S. Forest Service, and the Fire Adapted Communities
program sponsored by a coalition of organizations, which encourage local solutions for safety by
involving homeowners and communities in taking responsibility for preparing their homes, businesses,
parks, utilities, and other community assets from the risk of wildfire.99
Local governments in jurisdictions containing WUI areas can and should play leading roles in
engaging within their communities to bring about these important wildfire mitigation actions by
homeowners and landowners and to provide them with information on the assistance that can be
obtained in support of their efforts.

Building Capacity
All Sectors
35. That, to enable local governments to afford new climate preparation activities, local
governments work with one another and with the state and federal governments, the private
sector, private foundations, and others, so that local actions are highly cost-effective; support
allocations of public and private funds to help local governments meet unfunded local needs;
and seek to obtain such funds to help meet unfunded local needs.
Assessing and addressing climate-related risks can make long-term economic sense for Colorado
communities, as the costs of inaction can outweigh the costs of preparedness actions. Still,
preparedness actions can impose new costs and create new budgetary pressures for local
governments, and holding down those costs and seeking funding to cover them will be important.
One way that local governments can hold down the costs of preparedness actions is by working
together with other local governments, as coordinated actions sometimes can be more cost-effective
than having individual local governments each undertake similar actions on their own. This may be
especially true for conducting state, regional, and local vulnerability assessments and resilience
planning, as many local governments face similar needs and challenges. Cooperative, coordinated
actions are especially important for smaller
local governments with especially limited
Recommendations of State, Local, and
staff and budgets, which may not be able,
for example, to develop their own, separate
Tribal Leaders Task Force
climate preparedness plans.
The recommendations of the White House’s
The same principle can be true for
State, Local, and Tribal Leaders Task Force on
cooperative actions among, for example,
Climate Preparedness and Resilience identify
both the state government and local
ways that the federal government can help states,
governments—that more can be done,
communities, and tribes improve their resilience
at a lower cost, by working together than
to climate-related risks.100 The task force identified
separately.
literally hundreds of federal actions that would help
State government funding for local
state and local governments and tribes:
government comprehensive climate
preparedness plans would help build
• Build resilient communities
capacity for local governments to undertake
• Improve resilience in the nation’s infrastructure
those plans, and could serve as an incentive
• Ensure resilience of natural resources
for local planning. This could be, for
• Preserve human health and support resilient
example, if eligibility for state funding were
populations
dependent on local planning.
• Support climate-smart hazard mitigation and
Consideration could be given to using
disaster preparedness and recovery
existing sources of state funding of local
• Understand and act on the economics of
activities, such as Great Outdoor Colorado
resilience
funds and energy impact assistance funds,
• Build capacity for resilience
for local resilience actions. When laws and
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rules are already broad enough to allow it, we believe that state agencies should consider climaterelated risks and preparedness needs as part of their current decision-making process. To the extent
that existing laws and rules are not now that broad, the state government should consider whether to
revise the laws and/or rules to allow that consideration.
Cooperative efforts among local governments before the Colorado General Assembly could increase
the chances of both state government funding of both local planning assistance and the many new
climate preparedness actions by state agencies called for in this report.
Recently, the federal government has in various ways expressed strong interest in working with and
supporting state and local climate preparedness actions. One manifestation of this is the White House
State, Local, and Tribal Leaders Task Force on Climate Preparedness and Resilience (see the text
boxes on pages 2 and 30). An effective partnership between the Colorado state government and local
governments in identifying needs for and seeking federal funding for cooperative federal-state-local
or state-local climate preparedness actions could increase the chances of obtaining that funding and
making possible more climate preparedness actions here. As part of such a state-local partnership,
the state government and local governments should work together to advocate in Congress, and in
particular with the state’s congressional delegation, for increased preparedness funding for federal
agency climate preparedness actions.
One particular area for which we recommend increased federal funding is for wildfire mitigation
efforts on federal lands. Funds that otherwise could be available for that purpose often are directly or
indirectly used instead to cover the high costs of federal fire suppression efforts. Yet mitigation efforts
to reduce wildfire risks can be more cost-effective than suppressing fires after they start, and mitigation
efforts on nearby lands can be undercut if there are not effective mitigation efforts on federal lands. This
is especially important because the federal government owns 68 percent of forested lands in the state.
36. That the state government and other organizations provide technical assistance and
information to help local governments, related organizations, and private individuals increase
their capacity to manage the risks posed by climate change.
This technical assistance and information could be provided by the state government, the Colorado
Climate Network, and/or one or more other organizations, and could include resource guides,
compilations of best practices, case studies (including examples of both successes and failures), and
toolkits for the use of local governments.
In particular:
• Climate resilience academies could be held to inform and train local government officials and
staff and provide networking opportunities for them, similar to those convened by the Western
Adaptation Alliance.
• The Colorado Division of Homeland Security and Emergency Management should address
preparedness for climate-related events in its outreach to local communities.
• The technical assistance to local governments should include the formation of one or more
technical assistance teams to travel to and assist communities that are undertaking preparedness
planning.
• The Colorado Department of Agriculture should provide assistance in setting up local or regional
distributions centers to facilitate cost-effective market access for small growers.
• The Colorado Energy Office (CEO) should continue to work with the Colorado Energy Code
Compliance Collaborative to conduct training sessions for local government building departments
on the content of and adoption of international Energy Conservation Code updates.
• CEO and the Department of Local Affairs (DOLA) and other sustainability organizations should
provide resources, grants, and technical assistance on energy efficiency and renewable energy
for local governments, and businesses.
• The Colorado Climate Network or another entity should develop and distribute a set of best
practices for land use planning that encourages community design to minimize vehicle miles
traveled by people by use of walking, bicycling, and public transit.
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• CEO and DOLA and other sustainability organizations should provide resources, grants, and
technical assistance on energy efficiency and renewable energy for local governments, and
businesses.
The state technical assistance should be proactive. Responsibility would best be divided among
the state agencies with jurisdiction, including CEO, Colorado Department of Public Health and
Environment, and Department of Natural Resources agencies. Additional state government employees
may be needed to provide the technical assistance. It also may be appropriate for groups such as the
Colorado Climate Network to work in partnership with the state government.
37. That the Colorado state government elevate the priority, funding, and staffing devoted to
climate preparedness.
Several options exist to achieve these ends. One way to do this, in part, would be for the state
government to provide specific funding for the climate change position and responsibilities detailed
in House Bill 13-1293 (2013) (see page 1), and elevate the importance of that position. Another
way to do this, in part, would be for the governor to appoint a state climate preparedness advisor,
assigned to the governor’s Office of Policy, Research and Legislative Affairs, who, in collaboration
with the governor’s cabinet, could coordinate the state government preparedness actions and improve
interagency coordination. An additional way would be for state government agencies that have not done
so to ensure that appropriate staff members have climate preparedness explicitly included within their
responsibilities. Other actions, too, may be needed to build the capacity of state government agencies
and offices to further address climate-related risks.
House Bill 13-1293 required the governor to designate a state employee to assess climate change
issues in the state; the duties of that position include: (a) development and periodic update of a climate
action plan or similar document that sets forth a strategy, including specific policy recommendations,
that the state could use to address climate change and reduce its greenhouse gas emissions; and (b)
collaboration with other entities regarding climate change preparedness studies. However, no particular
funding was provided for this position or for these duties.101
A 2011 Western Water Assessment report to the Colorado state government, the Colorado Climate
Preparedness Project final report, recommended that, “The governor should weigh the pros and cons of
appointing a separate climate change adaptation coordinator.”102
38. That the state government establish mobile disaster response teams to provide recovery
assistance to communities in Colorado.
The Federal Emergency Management Agency provides disaster response teams to support local
efforts with respect to federally designated disasters, but those teams are not available to help in other
disasters. The state government could provide similar teams to help in other disasters, and as needed
to supplement federal teams in federal disasters. Colorado-formed and -trained disaster recovery teams
could have more expertise in recovering from local disasters than might be the case with federal teams.
Concepts that could guide these new state disaster response teams include:
• A team could be comprised of members experienced in recovery from a particular type of disaster,
and could include employees of contractors, nonprofits, or local governments (from anywhere in
the state, not from the disaster area itself).
• As one illustration of how the teams might be organized, the teams could be drawn from the staff
of local governments, organized and trained by the state government, and potentially paid for at
least in part through federal reimbursements.
• The need for disaster response teams, however, may be greater than what may be reimbursed by
the federal government. To the extent that federal reimbursements would not cover all costs, the
state and/or local governments would need to cover the costs.
• Ideally, a team would be engaged in a disaster-affected area long enough to meet local needs,
which might mean a minimum of 18 months of support to the community to enable recovery to
take hold.
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• Assistance provided by a disaster recovery team could include informing local staff and others of
the best practices that are known to help in recovery from a particular type of disaster, technical
assistance in grant applications and accounting for federal or state funds spent, and more.

Public Health
39. That the Colorado state government lead a collaborative process, with input from local
health departments, universities, and others, to (1) assess the existing capacity of state and
local health departments and other relevant organizations to reduce climate-related risks to
public health and (2) develop proposals for increasing that capacity as necessary.
Climate-related risks to public health are both new and have not been explicitly and comprehensively
assessed in Colorado through state and local public health assessments (see item 24) or otherwise,
and so it is not clear the extent to which the state government, local public health agencies, healthcare
providers, and perhaps also others have the capacity they need to address those risks. We recommend
an assessment of their capacity and the development of plans to increase that capacity (if and as
needed), to include the following:
•
•
•
•

analyses of how climate-related risks to public health are being currently addressed;
assessment of what is needed to address future needs;
analyses of gaps in addressing future needs; and
an implementation plan, including state roles.

There is an existing process to assess statewide and local health needs and to develop plans
to meet those needs, but the next round of revisions of those assessments and plans will not be
undertaken for a few years (see item 25). The process called for here can be undertaken independently
of and prior to the next round of those assessments and plans.
Also, to help increase the capacities of the Colorado Department of Public Health and Environment
(CDPHE) and local public health agencies to addressed climate-related risks to public health, we
recommend that CDPHE and/or local agencies should seek to participate in the Climate-Ready States
and Cities Initiative of the federal Centers for Disease Control and Prevention (CDC), in which CDC is
using its prevention expertise to help state and city health departments investigate, prepare for, and
respond to climate-related risks to public health.103 If direct participation in that initiative is not now
possible, CDPHE and/or local governments and local public health agencies should seek to obtain and
apply any useful information from CDC and/or from state and local participants in the initiative.

Wildfire
40. That the state government provide increased funding for wildfire mitigation activities,
through continued and increased funding of the Colorado Forest Restoration Grant Program
and the Wildfire Risk Reduction Grant Program and by replacing the current tax subtraction for
mitigation expenditures with a tax credit.
Wildfire mitigation is more cost-effective than firefighting. But current state government funding and
incentives do not bring about wildfire mitigation on the scale that is currently needed, let alone on the
scale that could be necessary to prepare for climate-driven increases in wildfires. We recommend
that the governor propose increases in funding and incentives for wildfire mitigation and the General
Assembly enact them.
Current state funding programs for wildfire mitigation include the Forest Restoration Program and
the Wildfire Risk Reduction Grant Program. The Colorado General Assembly in 2014 considered but
did not pass a new wildfire mitigation tax credit, to provide taxpayers with a credit for 50 percent of
the costs they incur in performing wildfire mitigation measures, not to exceed $2,500. This would be a
much larger incentive than under current law, which provides for a subtraction of half of a taxpayer’s
mitigation expenditures from federal adjusted gross income.
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41. That the state government consider levying a fee on properties located in the wildland-urban
interface, with the revenue to be dedicated to wildfire mitigation efforts.
The Wildfire Insurance and Forest Health Task Force appointed by Governor Hickenlooper
recommended in its September 2013 report that a fee be assessed on those who live in the wildlandurban interface (WUI).104 The task force cited a guiding principle that “homeowners in the WUI should
share in the risk of living in wildfire-prone areas and should therefore shoulder much of the associated
costs.” As recommended by the task force the fee would be collected at the state level and the revenue
distributed to local governments to help offset the costs of mitigation for properties in the WUI.
As the state task force pointed out, California recently enacted legislation that requires rural
residents to pay an annual $150 fire-fighting fee. The funds are used for prevention and protection
services. Idaho, Montana, Oregon, and Washington also have fee requirements in place.
Because in some neighborhoods extensive mitigation efforts have already been performed, it might
be appropriate to allow exemptions from the fee, under precise criteria that could be developed.
42. That fire protection agency staffs be trained in wildfire preparedness and prevention
practices.
Currently, the staffs of fire protection districts, particularly smaller ones, often focus primarily on fire
response, and have limited experience or training in wildfire preparedness planning and public outreach
regarding wildfire prevention. To provide more training in the latter, local fire protection agencies can
avail themselves of a number of existing training resources, including:
• the National Fire Academy administered by the U.S. Fire Administration, an entity of the Federal
Emergency Management Agency, which develops and delivers fire prevention and safety
education programs in partnership with other federal agencies, the fire and emergency response
community, and others;
• the Firewise Communities Program administered jointly by the National Fire Protection
Association and the U.S. Forest Service, which offers workshops and training for firefighters and
others on how to protect neighborhoods before wildfires happen; and
• the National Wildfire Coordinating Group, made up of federal agencies and state agencies
through the National Association of State Foresters, which provides training and education on
wildfire prevention.

Wildfire Mitigation in Douglas County
Douglas County completed hazardous-fuels and forest-stand improvement
projects in the Keene Ranch, Dawson Butte Ranch, and Sage Port/Antlers open
spaces. In total, over 140 acres were treated on county-owned properties in
and around wildland-urban interface communities. Projects were funded in part
through a grant from the Colorado Department of Natural Resources’ Wildfire
Risk Reduction Grant Program. These projects were collaborative projects
supported by community residents, the county government, fire protection
districts, the Colorado State Forest Service, and the land conservancy easement
holder. Improved forest health and reduced fuel loads have increased the
resilience of the forest resource and protected the financial investments that
have been made in the land acquisitions.
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Project Process

T

his initial phase of the Colorado Local Resilience Project was convened by the Colorado Climate
Network and the Colorado Municipal League, which jointly worked to identify and invite potential
project participants.
The 78 individuals participating in the project include elected officials and program staff from 30
local governments, listed below by the population size of their communities. The local governments
represented in the project include seven of the 10 largest counties and seven of the 11 largest cities in
Colorado.
Eagle County
City of Golden
Pitkin County
City of Durango
City of Steamboat Springs
San Miguel County
City of Aspen
Town of Carbondale
Town of Estes Park
Town of Vail
Town of Breckenridge
Town of Frisco
Town of Telluride
Town of Nederland
Town of Dillon

El Paso County
City and County of Denver
Jefferson County Open Space
City of Colorado Springs
Larimer County
Boulder County
Douglas County
Pueblo County
City of Lakewood
City of Fort Collins
City of Arvada
City of Westminster
City of Boulder
City of Longmont
City and County of Broomfield

Other organizations represented in the project are those listed below, each of which has
responsibility for some local climate resilience and preparedness functions.
Boulder Valley School District
High Country Conservation Center (a
nonprofit organization which works in
partnership with local governments in
Summit County)

Denver Health
Poudre Fire Authority
Southwest Colorado Council of
Governments
Tri-County Health Department

During the project participant recruitment phase, Denver Mayor Michael Hancock, Fort Collins
Mayor Karen Weitkunat, and Summit County Commissioner Dan Gibbs invited certain elected officials
to participate in the project. The work group participants include 14 local elected officials—four county
commissioners, three mayors, and seven city council members. Also, two top local government
managers—one town manager and one town administrator—are among the participants.
Project participants served as members of five work groups, each of which focused primarily on
particular sectors: cross-cutting issues, infrastructure, natural resources and outdoor recreation, public
health, and wildfire preparedness and recovery. Each group, however, reviewed and approved of the
entirety of the report, and so it is a joint effort of all project participants.
Each work group met four or five times, from September 2014 through February 2015.
Decision making in all work groups was by consensus, with no need for separate work group
votes on individual items included in the report. All project participants listed on pages iv-vi generally
approved of the content of the report, but that does not signify approval by any or the local governments
or other organizations which they represent.
A subsequent phase of this project will focus on implementation of the recommendations identified in
this first phase.
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Colorado
Climate
Network
supporting local programs

The Colorado Climate Network supports efforts
by local governments and allied organizations
in Colorado to reduce and adapt to climate
change. The Network is administered on behalf
of its members by the Rocky Mountain Climate
Organization.
The Rocky Mountain Climate Organization
PO Box 270444, Louisville, CO 80027
303-861-6481
www.coclimatenetwork.org
www.rockymountainclimate.org

The Voice of Colorado’s Cities and Towns

The Colorado Municipal League is a nonprofit,
nonpartisan organization providing services and
resources to assist municipal officials in managing
their governments and serving the cities and towns
of Colorado.
The Colorado Municipal League
1144 Sherman Street, Denver, CO 80203
303-831-6411
www.cml.org

