Wildland Fire Management: Movement
Towards Enabling Resiliency?

Michael R. Czaja

Abstract Wildfires in the western US are changing. Research suggests they are
expanding in size and duration. The results include civilian and firefighter fatali-
ties, record destruction and damage to homes and infrastructure, and increasing
costs to agencies responsible for fire management. Two developments within the
framework of wildland fire management suggest potential movement towards ena-
bling resiliency. One of these is development of the National Cohesive Wildland
Fire Management Strategy. The other is a state-level initiative, Colorado’s Task
Force on Wildfire Insurance and Forest Health. A goal of both processes is to seek
methods which allow human populations and infrastructure to withstand a wild-
fire without loss of life and property. One implication will be how these initiatives
enable resiliency within the larger subject of disaster management. Another will be
to potentially apply this type of strategy development and working group method-
ology to other appropriate fields of disaster management.

Keywords Wildland fire management + Cohesive strategy * Resilience * Fire-
adapted communities *+ Wildland-urban interface

1 Introduction

Wildland fire management across all landscapes and jurisdictions in the United
States (US) involves a complex matrix of fuel types, climate considerations, mis-
sion goals, polices, land and resource values, social concerns, and costs [23].
In the western US, wildland fire activity increased markedly over the past two
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decades, with a higher frequency of fires larger than 121 ha (or approximately
300 acres), longer incident durations, and longer fire seasons driven by both land
use history and climate change [3, 79]. This increase in fire behavior results in
increased risk to responders, home and property losses, higher costs, and increased
threats to communities and landscapes [23].

Collectively, these trends lead the US Congress, the fire community, and the
public to call for a new wildland fire management strategy. The Federal Land
Assistance, Management, and Enhancement Act of 2009 (FLAME Act) required
the Secretary of Agriculture and the Secretary of the Interior to submit a report to
Congress which contained a cohesive wildfire management strategy [14, 15, 20,
29]. It must be noted that the FLAME Act, while containing the requirement for
development of a cohesive strategy, was enacted due to the financial strains placed
upon Federal agencies with wildland fire responsibilities. The cohesive strategy is
a collaborative process involving all levels of government and non-governmental
organizations, as well as the public, to seek national, all-lands solutions to wild-
land fire management issues. The cohesive strategy focuses on three areas: restore
and maintain resilient landscapes, fire-adapted communities, and response to wild-
land fire. It is being implemented in three phases to allow the development of a
systematic approach to plan for, respond to, and recover from wildland fire inci-
dents [20]. Developed as a result of a changing landscape, the cohesive strategy
has the potential to provide a significant contribution to the enabling of resilience
in communities and landscapes. While the collaborative community continues to
implement the cohesive strategy, other parallel actions are occurring at different
scales. Several of these are at the state level. One example includes actions cur-
rently taking place within the State of Colorado.

During the 2012 wildfire season, Colorado experienced several significant
wildfire events. All took place within the wildland-urban interface and resulted
in the loss of lives, structures, and significant acreage burned. In January, 2013,
Colorado’s Governor, John Hickenlooper, used an executive order to establish
the Wildland and Prescribed Fire Advisory Committee. This body will advise the
Director of the Division of Fire Prevention and Control on all matters pertaining
to wildfire preparedness, response, suppression, coordination, or management,
as well as prescribed fire-related issues. The Governor also established a Task
Force on Wildfire Insurance and Forest Health. Members included the Colorado
State Forest Service (CSFS), US Forest Service (USFS), representatives from the
insurance industry, non-profit groups, and others. The task force was charged to
examine how to protect residents of the wildland-urban interface and the state’s
landscape [9, 69, 84]. In light of the implementation of the cohesive strategy, one
area to examine is how will the state’s initiatives contribute to meeting the cohe-
sive strategy’s goals and objectives?

The scope of this chapter is to introduce the current wildfire situation in the
western US and in Colorado and examine the tools and processes available to ena-
ble resiliency found within the cohesive strategy and identified by Colorado’s task
force. The analytical flow will define the key terms, including disaster, wildfire,
wildland fire management, and resiliency, review the larger issue of wildfires in
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the western US and in Colorado, and discuss the cohesive strategy and task force.
In this discussion, programs, capabilities, and objectives will be examined. This
includes the status and any identifiable policy and action outcome. Further, the
relationship, if any, between the cohesive strategy and Colorado’s initiative will be
explored. The increasing risk of wildfire to lives, infrastructure, communities, and
the landscape makes this an appropriate, and timely, subject to address. One impli-
cation will be to examine how these programs, recommendations, and policies
enable resiliency within the larger framework of disaster management. Another
will be to potentially apply this type of strategy development and working group
methodology to other appropriate fields of disaster management.

2 Definition of Key Terms

Within the US, wildland fire management incorporates numerous participants,
with various responsibilities and interests, responding to a complex natural pro-
cess. The following section provides a foundation for the following examination of
the cohesive strategy and associated actions within Colorado.

2.1 Disaster and Wildfire

The new wildfire reality can lead to disaster on several scales. Disasters are those
events, concentrated in time and space, in which a society faces danger and incurs
such losses that the social structure is disrupted and the delivery of essential ser-
vices may be prevented [16, 32]. The social, economic, and political effects of
wildfires can be seen at various levels. A wildfire which necessitates evacuations,
damages or destroys homes and infrastructure, disrupts essential services, and
potentially impacts watersheds providing municipal water can be overwhelming.
In many cases, insurance coverage is lacking or insufficient for those living within
a wildfire’s burn zone. Often, residents are unable, or choose not, to rebuild. This
can disrupt a locale’s social fabric and can impact a community’s ability to rebuild
and gather tax revenue.

The goal of disaster policy is to reduce vulnerability and increase resilience to
all types of events, whether natural or man-made. This includes a political com-
ponent, with the appropriate societal institutions and policy development [32]. In
examining resilience within the context of wildfires, it is appropriate to frame the
issue within a coupled human-environment, or social-ecological system (SES),
context. As Walker et al. [78] observe, resilience within a SES can be defined as
the capacity of a system to absorb disturbance and reorganize while undergoing
change so as to still retain the same function, structure, identity, and feedbacks.
Within the context of this chapter, landscapes are complex intersections of natural,
built, and human components [8]. For wildfires, the objective is to withstand fire
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without the loss of life or property and to recover without significant impact on the
infrastructure or the landscape. When assessing the size and frequency of wildfires,
one key area to consider is fire severity. This is the landscape’s response to fire
and can be used to describe the effects of fire on the soil and water system, flora
and fauna, the atmosphere, and society [62]. While a wildfire can be successfully
suppressed with minimal or no damage to homes and infrastructure, a severe wild-
fire can have far-reaching effects on watersheds and the communities that depend
on them. Fire management includes those activities required for the protection of
lives, homes, infrastructure, and other values from fire and the use of certain prac-
tices, such as prescribed fire, to meet land management objectives. One common
objective of prescribed fire is the reduction of fuels, seeking to lessen the risk of
future catastrophic fires [56].

2.2 Wildland Fire Management

Regarding the actual implementation of wildland fire management, a variety of
participants are found at various scales, both within and outside of government.
This includes, but is not limited to, the US Congress, the interagency commu-
nity, state, and local resources. The Congressional committees with oversight
are the Committee on Appropriations, the Committee on Natural Resources, and
the Committee on Agriculture in the House of Representatives (House) and the
Committee on Appropriations, the Committee on Energy and Natural Resources,
and the Committee on Indian Affairs in the Senate, including their respective staffs
[76,77].

The Wildland Fire Leadership Council (WFLC) provides strategic leadership
and oversight to implement national fire planning [86]. The council is an intergov-
ernmental council of Federal, state, tribal, county, and local government officials.
The council is convened by the Secretaries of Agriculture and the Interior to con-
sistently implement wildland fire policies, goals, and management activities. The
Wildland Fire Executive Council (WFEC), a sub-component of the WFLC, coor-
dinates policy and strategic direction. It is the focal point for the accomplishment
of the WFLC’s strategic direction. A subcomponent of the WFEC, the National
Wildfire Coordinating Group (NWCG) coordinates policy and program implemen-
tation. It responds to WFEC taskings [86].

The respective national agencies primarily concerned with wildland fire pol-
icy are the USFS (Department of Agriculture); the Department of the Interior
(DOY), including the Bureau of Indian Affairs, National Park Service, Bureau of
Land Management, and the US Fish and Wildlife Service; US Fire Administration
(Federal Emergency Management Agency); Intertribal Timber Council; and the
National Association of State Foresters [51, 55, 88]. Each of these agencies has
specific offices with wildland fire management responsibilities. In turn, these
agencies also have state, local, and tribal partners [38].
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Other non-governmental organizations and professional groups also participate
in wildland fire management processes. These include the International Association
of Fire Chiefs (IAFC), with its “Ready, Set, Go!” program and the National Fire
Protection Association (NFPA), proponent for the “Firewise Communities”
and “Fire Adapted Communities” programs [36, 37, 46]. The Western Forestry
Leadership Coalition (WFC in this chapter), Western Governors Association
(WGA), and Insurance Institute for Business and Home Safety (IIBHS), among
others, can also be included. Individual participants are also found through-
out the interest group community. Some are research specialists with the Federal
Government Accountability Office (GAO), others are members of research organi-
zations, such as Headwaters Economics, or the academic community. Stephen
Pyne, a noted academic researcher at Northern Arizona University, is a recognized
and influential member of this community.

2.3 Wildfire, Mitigation, and Landscape Disturbance

Wildfires occur in the wildland, an area in which development is essentially non-
existent, except for roads, railroads, powerlines, and similar transportation facilities.
Structures, if any, are widely scattered or found in the wildland-urban interface. This
is the area where structures and other human development meet or intermingle with
undeveloped wildland or vegetative fuels [56, 70]. The International Association
of Wildland Fire [39] expands this to specifically include the merging of structures
and vegetation in a wildfire-prone environment. Wildland fire is now a general term
describing any non-structure fire that occurs in the vegetation and/or natural fuels.
There are three types of wildland fire. They are wildfire, wildland fire use, and
prescribed fire. The revised NWCG definitions define a wildfire as an unplanned,
unwanted wildland fire including unauthorized human-caused fires, escaped wild-
land fire use events, escaped prescribed fire projects, and all other wildland fires
where the objective is to put the fire out. Wildland fire use includes the management
of a naturally-ignited wildfire to meet management objectives. Prescribed fire will
be discussed as one of the following mitigation strategies [56, 57].

Mitigation strategies are an important component of wildland fire management
and enabling resilience. Four common mitigation strategies can be implemented
to reduce wildfire risk. Two individual actions are establishing defensible space
around a home or structure and using fire-resistant, or “Firewise,” materials in con-
struction. Defensible space includes a fuel-free area immediately around a home,
with a buffer zone outside of this that has thinned vegetation and the removal of
dead vegetation. It also includes landscaping with fire-resistant plants and pruning
branches back off of roofs and up off of the ground. Firewise construction includes
fire-resistant roofs, walls, windows, and attachments (such as decks, porches, and
fences) [48, 49]. These are important components of the “Firewise Communities”
and “Fire Adapted Communities” programs, addressed later in the chapter.
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There are two fuels treatment actions which are commonly conducted by land
management agencies. Fuels treatments reduce the quantity, depth, and continu-
ity, both vertical and horizontal, of fuels to mitigate potential fire behavior and
severity. These agency actions include prescribed fires and mechanical thinning
[1, 31]. As previously introduced, prescribed fire is any fire intentionally ignited
by management, under an approved plan, to meet specific objectives, often fuel
reduction [56, 57]. These fires can replicate the benefits of wildfires on the land-
scape, maintaining biodiversity, assisting with the restoration of ecosystem health,
and reducing the risk to people and property [62, 73]. Properly managed, they also
cause far less damage to ecological processes than uncontrolled, severe wildfires
[42, 74]. Mechanical thinning removes excess trees and ladder fuels to reduce the
likelihood that a surface fire will move into the tree crowns. Ladder fuels are those
that allow fire to move from the surface into the crowns of trees and shrubs. This
method of thinning also reduces the connectivity of tree crowns, making it more
difficult for fire to spread through the canopy [18].

In general, forest and other landscape disturbances have profound economic,
social, political, and ecological implications for people living, working, and rec-
reating in and near these landscapes. Because of this, the values, interests, and
concerns of local stakeholders should be incorporated into management strategies.
This avoids costly conflicts and reduces the long-term impacts of disturbances
[25]. Natural, or ecological, disturbances are the dominant factor in defining com-
position and structure of forest ecosystems. Fires, insects, and pathogens are the
primary agents of disturbance and, under certain circumstances, can cause exten-
sive tree mortality [30].

Even when wildfire suppression efforts are successful, the cost in lives and
money, and the impact on communities and the landscape, can be staggering. The
following section introduces the nature of wildfires on the landscapes of the west-
ern US. This provides background on why the cohesive strategy and other actions
have been considered necessary.

3 Wildfires in the Western United States

The dynamics of wildfires on the landscape of the western US are changing.
Different ecosystem types and geographic areas in the western US are naturally
characterized by different fire regimes. In some places, fire activity is greatly
exceeding the normal range. In others, it is not [43]. In general, the fire season
is lengthening and observers note that we are entering a period of megafires,
which have not been seen in decades. These fires have a high combustion inten-
sity, are inherently complex to manage, and are dangerous to firefighters [63].
Ecosystems and human populations are becoming more vulnerable. This situa-
tion has been described as a complex mix of physical, ecological, economic, and
social developments [6].
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3.1 Changing Nature of Wildfires

Research by Westerling et al. [79] focused on 1166 large [>400 ha (approximately
988 acres)| forest wildfires between 1970 and 2003 on western, Federal land-man-
agement areas. Their findings suggest that the incidence of large wildfires signifi-
cantly increased in the 1980s. They also found that at the end of their research
period, wildfire frequency was nearly four times the average of 1970-1986, and
the total area burned was more than six and half times its previous level. In addi-
tion, their research indicates that the length of the wildfire season increased by
78 days when comparing 1970 —1986 with 1987-2003. These findings have been
supported by other research. Gebert [26] observes that 1987 was the year when
statistical tests indicate that a structural change occurred with increased acres
burned and suppression costs.

A quick review of wildfire statistics is necessary when examining the objec-
tives of the cohesive strategy and related state-level initiatives. Across the nation
in 2012, 67,744 wildfires burned 9,326,238 acres. The 10-year average for 2003—
2012 was 63,162 fires and 6,670,780 acres burned. The number of fires in 2012
was below the 5- and 10-year national averages, while the acreage was above the
national average [50]. This follows a recent trend, where there are fewer wild-
fires, but the acreage is growing. Regionally, a review of recent fire seasons found
increasing figures for both categories. In the geographic breakdown for wild-
land fire management, Colorado is located within the Rocky Mountain coordina-
tion region, along with Kansas, Nebraska, and the majority of South Dakota and
Wyoming [27]. As an example of 2012 fire behavior, compared to the 10-year
average, the Rocky Mountain region experienced 149 % of fires and 367 % of
acres burned. In Colorado alone, there were 1,498 wildfires and 246,445 acres
burned in 2012 [50]. The 10-year average for the state is 1,433 fires annually, with
82,062 acres burned.

3.2 Wildland-Urban Interface

There is a direct correlation between the expansion of the wildland-urban interface
(subsequently identified as the WUI) into fire-prone landscapes and lives lost, plus
destroyed and damaged property. As previously defined, the WUI is an area where
humans and their development meet or intermix with wildland fuel [56, 70]. The
continuing population growth within the WUI results in increased risks to human
safety and higher potential costs for destroyed or damaged property. Nationally, a
2006 estimate by the Federal GAO found 44 million homes in the contiguous 48
states were located within the WUI [61]. A 2013 analysis conducted by the data
analytics firm CoreLogic found that in the years between 1990 and 2008, close to
17 million homes were constructed in the US. Of these, approximately 10 million
(58 %) were built in the WUI and potentially located near high wildfire risk zones.
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Within 13 western states, the same analysis found approximately 740,000 homes
to be at high or very high risk for wildfire damage [5].

In Colorado, the CSFS estimates that 1 million Colorado residents live in prox-
imity to 6 million acres of forests at high risk to wildfires [13]. With the presence
of 117,472 homes, approximately 20 % of Colorado’s WUI is developed [34].
With a regional average of 16 % WUI development, Colorado is second only
to Washington State’s 29 % level of development. From 2004 to 2012, primary
structure losses due to wildfires were over 13,000 [47]. In 2012, 4,244 structures
were destroyed by wildfires, including 2,216 residences, 1,961 outbuildings and
67 commercial structures. This is above the annual average of 1,416 residences,
1,253 outbuildings, and 46 commercial structures (data from 1999 to the present).
Colorado accounted for the majority of 2012’s structural loss, with 656 residences
and 162 outbuildings destroyed [50]. Colorado’s 2013 wildfire season also left its
mark. The season’s most significant wildfire was the Black Forest Fire. The fire
claimed two lives, destroyed over 450 homes, and burned 14,280 acres before
being contained [72]. The fire is the most costly, in terms of homes destroyed, in
Colorado history.

As suggested by the Black Forest Fire, humans are often put at risk by wild-
fires. Within Colorado, eight civilians died in wildfires during 2012 and 2013 [7,
12, 40, 72]. While no wildland firefighters died in Colorado during those 2 years,
an average of 17 wildland firefighters die each year in the line of duty (2003-2012
statistics). These deaths result from various causes, such as entrapment (five in
California during 2006), helicopter crashes (nine in California during 2008), and
vehicular accidents (eight in Oregon during 2003). In some instances, these fire-
fighters perish during suppression operations in WUI environments [53]. Initial
statistics indicate that 37 wildland firefighters died in 2013. Nineteen of these
belonged to a single crew, the Granite Mountain Hotshots (Prescott, AZ), who
were killed June 30 in an entrapment during a WUI fire near the community of
Yarnell, AZ [87].

Solving the problem of fire within the WUI may never be complete because
of continual changes in social and biophysical systems associated with population
growth, cultural change, fuel, and climatic shifts [28]. This results in civilian and
firefighter fatalities, record destruction and damage to homes and infrastructure,
and increasing costs to agencies responsible for fire management. When consid-
ering the expansion of the WUI into fire-prone areas, the potential for disaster
becomes far too real.

3.3 Wildland Fire Costs

Along with the expansion in fire size and severity, costs are also rising. This is an
important consideration. As Pyne [64] observes, what you propose as a solution
depends on how you define the problem. Fire suppression costs, due to length-
ening fire seasons and increasing severity, has been identified as a problem. It is
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important to note that while the FLAME Act legislation required the development
of a national cohesive strategy, addressing resilience, the impetus for the legisla-
tion was cost. The rising cost of wildland fire suppression precludes the expendi-
ture of funds on other programs, such as fuels mitigation, which can potentially
support community and landscape resiliency.

Concerns about costs have been growing for over a decade. Stephens and Ruth
[71], citing the US Departments of Agriculture and the Interior, plus other organi-
zations, observed that even with large expenditures and substantial infrastructure
dedicated to fire suppression, the annual area burned by wildfire has increased in
the previous decade. Cost has also been a significant factor for agencies with wild-
land fire-fighting responsibilities. The NWCG stated that the high costs of wild-
land fire suppression, particularly large and complex incidents, are of considerable
concern to Congress, the Office of Management and Budget (OMB), the GAO, the
public, and the agencies themselves [58].

The cost for wildland fire suppression in the western US is significant for
Federal agencies. In 2013, the National Association of State Foresters (NASF)
reported that the USFS and the DOI’s agencies ran out of money to suppress emer-
gency wildfires eight times between 2000 and 2013 [68]. This often requires an
emergency supplement, generally coming at the expense of other programs. For
example, between 1999 and 2006, more than $3 billion was transferred from other
DOI or USFS accounts to support fire suppression, placing strains on other agency
programs [45]. In 2010, citing several former Chiefs of the USFS, the WFC stated
that suppression funding accounts for an increasing amount of the total USFS
budget each year. From 2000 to 2008, this funding increased from 25 to 44 per-
cent of the service’s budget [17]. Federal fire suppression costs have been over
$1 billion annually since 2006. In 2012, the total Federal expenditure for fire sup-
pression was $1.90 billion, with the bulk of that, $1.44 billion, expended by the
USFS [54]. Since 1985, that is the second-highest cost, only behind 2006’s $1.93
billion, and does not include state and local costs. Of note, 2012 Federal wildfire-
related appropriations to the USFS and DOI totaled $2.76 billion. Combined with
fire protection activities, such as fuel reduction and preparedness, the total Federal
costs for the period 2002-2012 exceed $3 billion annually [29, 35].

An analysis of wildland fire costs by the WFC found fire suppression costs are
only a portion of the true costs associated with a wildfire. Total costs can range
from 2 to 30 times the reported suppression costs. These include not only fire-
fighting costs, but damage to homes and natural resources, and other costs, such as
lost tax revenue and payments to families of a fire fighter killed during a wildfire
[17]. For the years 2012-2013 in Colorado, a recent estimate of insurance costs
for the 2012 High Park and Waldo Canyon Fires are $113.7 million and $453.7
million, respectively. The estimated insurance costs for the 2013 Black Forest Fire
are $292.8 million [66].

Using Birkland’s [2, p. 147] definition, one can argue that wildfires have
become ‘“common events under uncommon circumstances.” In his view, these
are generally common events that gain greater attention due to some unique and
unusual feature of the event that makes them newsworthy and, not coincidentally,
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worthy of greater government attention and potential policy change. Historically
speaking, the occurrence of wildland fires is common. What has made them
recently “uncommon,” however, is the combination of factors previously dis-
cussed, requiring a new strategy to deal with the increasing complexity and costs.

4 Cohesive Strategy and Colorado Task Force

To this point, the chapter introduced an extremely complex socio-environmental
dynamic, wildland fire, which is found on landscapes within the US. While wild-
fires are found across the nation, this chapter is focused on the western region and,
in particular, Colorado. It is outside the scope of the chapter to explore other fac-
tors, such as climate change, drought, and previous forest management techniques,
which research suggests are contributing to the new wildfire reality. One objec-
tive of this book is to examine the underlying fragilities that can potentially turn
shocks and stresses into crises and how to enable resilience to support risk, crisis,
and disaster management. As we have seen, wildfires can potentially be extremely
disruptive to both communities and the landscape. This is not only true for loss
of life and physical damage or destruction to homes or infrastructure, but also the
impact on the landscape when a severe wildfire occurs, potentially affecting the
landscape’s ability to act as a watershed or to undergo regeneration. The financial
impact is another critical component. This can make recovery challenging for indi-
viduals and communities, and agencies may see disrupted funding priorities or the
need to transfer needed funding out of certain programs to cover wildfire suppres-
sion costs.

This section of the chapter will address how the national cohesive strategy and
actions within one state seek to address wildfire-related fragilities and, potentially,
enable individual, community, and landscape resilience. Any linkages between the
cohesive strategy and the state actions will be identified, as will specific legislative
or policy initiatives within Colorado. It is no accident that wildfire costs served as
one of the major catalysts to develop the national cohesive strategy and initiatives
within Colorado.

4.1 Federal Legislation

During Senate testimony in 2007, Robin M. Nazzaro, the GAO’s Director for
Natural Resources and the Environment, stated that if the responsible agencies
and Congress are to make informed decisions about an effective and affordable
long-term approach to wildland fire issues, there should be a cohesive strategy
that identifies long-term options and necessary funding [60]. While it should be
noted that the GAO also explored other aspects of Federal wildland fire manage-
ment, such as fuels reduction and use of firefighting assets, the identification of a
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cohesive strategy and necessary budgetary options reinforced that the development
of solutions was taking place within the wildland fire management and policy
communities.

Specific solutions to the overall funding problem, components of which were
subsequently incorporated into the subsequent FLAME Act, were developed
within the policy community. Stephens and Ruth [71] observed that Congress
should provide an improved budgetary process for fire and fuels management,
with a larger annual Federal fire-suppression budget. They suggested that the
President and Congress develop more realistic and multiyear funding, such as a
trust fund or reserve account. In 2010, the WFC recommended the development
of a new funding mechanism for emergency fire suppression activities, including
a separate account for wildland fire suppression costs. A key component to this
proposal was that the funding for this account must not come from the agency
budgets, nor factored into the 10-year rolling average of suppression costs used to
develop agency budgets [17].

The responsible Federal agencies also noted the need for restructuring budgets.
In its fiscal year 2010 (FY 2010) budget proposal to Congress, the USFS identified
the need for a separate reserve in order to provide funding for firefighting when
its 10-year average funding amount was exhausted. The service indicated that the
President’s administration was taking a new approach to the complexities associ-
ated with managing wildland fire [75].

In response to the increasing cost of wildland fire suppression, the US Congress
enacted the Federal Land Assistance, Management, and Enhancement (FLAME)
Act of 2009, contained within Public Law 111-88 (October 30, 2009), Interior
Department and Further Continuing Appropriations, Fiscal Year 2010. The act
establishes, within the US Treasury, separate FLAME Wildfire Suppression
Reserve Funds for the Departments of Agriculture and the Interior. These are
available to cover the costs of large or complex wildfires and act as a reserve when
amounts for wildfire suppression and Federal emergency response in the Wildland
Fire Management appropriation accounts are exhausted. The act also required the
Secretaries of Agriculture and the Interior to submit a report to Congress which
contained a cohesive wildland fire management strategy [14, 15, 21, 29].

The act was the direct result of a recognized need for increased funding to
meet fire suppression costs and was a significant success at a time of compet-
ing budgetary priorities. The enactment of the FLAME Act makes funds avail-
able for catastrophic, emergency wildland fire suppression activities. Funds will
also be made available for activities on state and private land, in accordance with
existing agreements, and on Native American Lands. Two components of the act
also satisfied suggested recommendations made by members of the wildland fire
management and policy communities. First, FLAME funds made available to
the appropriate Federal agencies to pay wildfire suppression costs are separate
from amounts annually appropriated for this purpose. Second, the act required
the USFS and DOI to submit a report to Congress, as previously recommended
by the GAO, which contains a cohesive wildfire management strategy. As envi-
sioned by Congress, the cohesive strategy would include cost-effective allocation
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of fire management budgets, the allocation of hazardous fuels reduction funds, an
assessment of climate change on the frequency and severity of wildfire, and other
subjects.

4.2 National Cohesive Strategy

In response to the requirements of the FLAME Act, the WFLC directed the devel-
opment of the National Cohesive Wildland Fire Management Strategy [20, 85].
The WFLC stresses that through the active participation in the development of the
cohesive strategy, attention can be brought to the policies and actions necessary to
strategically approach the issue of effective wildland fire mitigation and response.

The strategy development was a collaborative process involving all levels of
government and non-governmental organizations, as well as the public, to seek
national, all-lands solutions to wildland fire management issues. The strategy
focuses on three areas: restore and maintain resilient landscapes, fire-adapted com-
munities, and response to wildland fire. It is being implemented in three phases
to allow the development of a systematic approach to plan for, respond to, and
recover from wildland fire incidents [20]. In development of the cohesive strat-
egy’s guiding principles and core values, the WFLC incorporated components of
the current Federal wildland fire policy.

4.3 Federal Wildland Fire Policy

Pyne [65] made the observation that fire policy and fire sociology are the study
of how, granted fire’s physical properties, people should apply and withdraw fire
and how they should protect themselves from its threats. Stephens and Ruth [71]
observe that the wildland fire policies of Federal agencies have evolved from the
use of small patrols in the newly created National Parks to diverse policy initia-
tives and institutional arrangements that affect millions of hectares of forests. This
is clearly reflected in the current Federal policy. The 1995 Federal Wildland Fire
Policy was updated in 2001, with implementation policy issued in 2003 and 2009
[52, 59].

Several elements of the Federal wildland fire management policy were incor-
porated into the cohesive strategy’s guiding principles. Most important, firefighter
and public safety is foremost and must be reflected in all plans and activities. Plans
and programs will be based upon the best available science. The full range of fire
management activities will be used to achieve ecosystem sustainability, includ-
ing interrelated ecological, economic, and social components. Response to wild-
land fire will be based on ecological, social, and legal consequences of the fire.
Rehabilitation and restoration efforts will be undertaken to protect and sustain eco-
systems, public health, safety, and to help communities to protect infrastructure.
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Finally, setting priorities among protecting public communities and commu-
nity infrastructure, other property and improvements, and natural and cultural
resources will be done based on the values to be protected, public health and
safety, and the costs of protection [51]. Values are defined as property, structures,
physical improvements, natural and cultural resources, community infrastructure,
and environmental, economic, and social values [56].

4.4 Cohesive Strategy Governance

Governance of the cohesive strategy is the responsibility of several previously
established councils and new organizations created to support this effort. The
WFLC provides executive leadership and broad oversight for the effort. In turn,
the WFLC appointed the WFEC to provide oversight over the implementa-
tion of the cohesive strategy. The Cohesive Strategy Subcommittee (CSSC) was
appointed by the WFEC to advise the WFEC on implementation of the cohesive
strategy. The CSSC’s membership mirrors that of the WFEC and WFLC, with
several members having long-term continuity with development of the cohesive
strategy. The National Science and Analysis Team (NSAT), reporting to the CSSC,
is comprised of experts who conduct data collection, synthesis, analysis, and
modeling in support of the cohesive strategy. Finally, the WFEC chartered three
Regional Strategy Committees (RSC), West, Northeast, and Southeast, to coordi-
nate regional assessments. The regional committees appointed working groups to
develop and update the regional assessments [19].

4.5 Cohesive Strategy Implementation Phases

As previously mentioned, the cohesive strategy is being implemented in three
phases. This allows the development of a systematic approach to plan for, respond
to, and recover from wildland fire incidents. The phased approach was designed
to promote dialogue at the national, regional, and local levels [20]. The following
discussion will highlight pertinent aspects that relate to resiliency, focused on the
western US.

Phase I. Development of the cohesive strategy and the report to Congress,
mandated by the 2009 FLAME Act, were the objectives of this phase. These serve
as the two foundation documents for the strategy’s development. The two docu-
ments were approved and released to the public in March, 2011 [24]. Several part-
ner organizations in the development of the cohesive strategy sent letters to the
Secretaries of Agriculture and the Interior, expressing support for the effort. These
included the International Association of Fire Chiefs (IAFC), National Association
of Counties (NAC), National Association of State Foresters (NASF), National
League of Cities (NLC), and the Western Governors Association (WGA) [20].
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The cohesive strategy recognizes that wildfire is not just a fire management,
fire operations, or a wildland-urban interface problem. It is a larger, more complex
land management and societal issue [23]. The strategy’s vision for the following
century:

Safely and effectively extinguish fire, when needed; use fire where allowable; manage our
natural resources; and, as a Nation, live with wildland fire (p. 1).

To achieve this vision, three primary factors have been identified as presenting
the greatest challenges and opportunities to make a positive difference in address-
ing the wildland fire problem. These are the national goals for wildland fire
management. They are restoring and maintaining resilient landscapes, creating
fire-adapted communities, and responding to wildfires. Goals and outcome-based
performance measures for each factor will serve as the foundation for the regional
tasks, actions, and performance measures that were developed in Phase II.

Restoring and Maintaining Resilient Landscapes. The strategy recognizes the
lack of ecosystem health and variability from geographic area to geographic area.
Landscape conditions and needs vary, based on local climate, fuel conditions, and
other factors. Because of this, the strategy will address landscapes at a regional
and sub-regional scale.

Goal: Landscapes across all jurisdictions are resilient to fire-related disturbance
in accordance with management objectives

Outcome-based performance measure: Risk to landscapes is diminished.
Outcome-based metrics will center on risk to ecosystems at landscape scales

Creating Fire-Adapted Communities. The strategy will offer options and oppor-
tunities to engage communities and work with them to become more resistant to
wildfire threats.

Goal: Human populations and infrastructure can withstand a wildfire without
loss of life and property.

Outcome-based performance measures: Risk of wildfire impacts to communi-
ties is diminished; individuals and communities accept and act upon their respon-
sibility to prepare their properties for wildfire; jurisdictions assess level of risk and
establish roles and responsibilities for mitigating both the threat and consequences
of wildfire; and the effectiveness of mitigation activities is monitored, collected,
and shared. Output-based metrics will include indicators relevant to communities
with mitigation plans and planned or completed treatments.

Responding to Wildfires. This component recognizes the full spectrum of fire
management activities. It recognizes the differences in missions among local,
state, tribal, and Federal agencies. The strategy will offer collaboratively method-
ologies to move forward.

Goal: All jurisdictions participate in making and implementing safe, effective,
and efficient risk-based wildfire management decisions.

Outcome-based performance measures: injuries and loss of life to the public
and firefighters are diminished; response to shared-jurisdiction wildfire is effi-
cient and effective; and pre-fire, multi-jurisdictional planning occurs. Output-
based metrics will reflect trends in changing risk to support the national measure.
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Indicators include pre-season agreements and annual operating plans, integrated
wildfire response scenarios, and shared training. Risk exposure to firefighters will
be based on a balanced consideration of values to be protected and the probability
of success.

Phase II. There were two main components to this phase. The first was to bring
together stakeholders and communities to look for synergies and ways to work
together to improve land management, reduce wildfire risk, improve suppression
capability. The second was to gather information describing conditions in the three
regions pertaining to the threat of wildfire, values at risk and objectives. During
this phase, three regional assessments and action plans were developed and used
to inform the final cohesive strategy. This phase implemented a collaborative plan-
ning and analytical process and the regions identified alternative management
strategies. These, in turn, were used in the Phase III report and actions plan.

In June, 2012, the Departments of Agriculture and the Interior released the
cohesive strategy’s Phase II national report [67]. During this phase, the regional
assessments were completed to link the national goals to the need and challenges
found at regional and local levels. The regional committees examined the pro-
cesses by which wildland fire, or its absence, threatens areas and issues of value
to the American public, including local economies, watershed quality, wild-
life habitat, and others [22]. The regions also explored the social and economic
implications of landscape and wildland fire management. The western region
encompassed 17 states in the western US, including Alaska and Hawaii, plus the
affiliated Pacific Islands.

Each region identified numerous national laws, regulations, and policies which
impact the accomplishment of wildland fire management goals. These included
the National Environmental Policy Act, Endangered Species Act, National Forest
Management Act, the Clean Air Act, and the US Forest Service’s National Forest
System Land Management Planning Rule. State laws and policies also guide
management activities and impact wildland fire and resource management goals.
Examples include mandates to suppress wildland fire on state and private lands
and laws or policies limiting, or preventing, the use of prescribed fire or fire for
resource benefit.

Values. Values were identified by each regional committee, stakeholders, work-
ing group member’s professional observations, peer-reviewed literature, and previ-
ous analyses. Values common to all three regional groups included the safety of
firefighters and the public, protection of private property, water conservation and
quality, air quality, maintenance and enhancement of local economies, and resto-
ration of healthy and resilient landscapes. The following values were specifically
identified by the western regional committee: valuing people for who they are, not
what they have in the bank; living or respecting the Western or frontier culture;
enjoying vast, wild, open landscapes; and using, and stewarding, public lands.

In development of the cohesive strategy, it was necessary to identify trends and
uncertainties. As with values, all regions identified a common core group: popu-
lation growth; increasing WUI development; changing climate; invasive species
spread; changing public expectations regarding wildland fire response; economic
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fluctuations; land parcellation; and the increasing role of wildland fire equipment
and personnel in other disaster and all-hazard response. The western regional
committee also identified certain unique trends and uncertainties, including the
increased incidence and spread of uncharacteristically large wildfires and degrada-
tion of drinking water and watersheds.

Objectives and Actions. The aim of the cohesive strategy is to produce a blue-
print for achieving the national goals and reducing risks posed by wildland fire,
incorporating objectives and actions at the national, regional, and local levels [22].
Several objectives were found in all three regions. Collaboration and communi-
cation were recognized as being the keys to success. Other common objectives:
develop and conduct effective education and outreach to empower public engage-
ment in, and support for, wildland fire management activities; proactively use a
variety of vegetation management techniques, such as prescribed fire, to achieve
local and large landscape objectives; support working forest, wildlands, and local
economies; and collaborate to create jobs and diverse products and markets.

Western regional objectives included: the protection of landscapes and multiple
values from the effects of unwanted fire; continue to develop, support, and main-
tain community wildfire protection plans as one of the primary means to achieve
the goals of the cohesive strategy; and develop community-based strategies to
deal with the impact of post-fire hazards on natural and cultural resources, emer-
gency responders, communities, and planned activities. In turn, the regional com-
mittees developed potential actions and activities to support the objectives. Over
300 actions were included in the three regional assessments during Phase II. The
actions and their potential to reduce risk were evaluated during Phase III.

Alternative management strategies were developed at the regional level, based
on the three national goals and incorporating specific regional needs and con-
straints [22]. Each regional committee began developing their alternatives using
management scenarios and areas to explore for reducing risk. For example, the
western regional committee developed one scenario emphasizing landscape resil-
ience, placing a greater emphasis on restoring the landscape with fuels treatments
through prescribed fire, mechanical thinning, and wildland fire. Another scenario
emphasized the creation of fire-adapted communities through collaboration and
self-sufficiency. The three regional committees’ management concepts laid the
foundation for the Phase III analysis [22].

Finally, the National Science and Analysis Team (NSAT) provided active
support during this phase. The NSAT was created for two purposes. First, pro-
vide analytical support to the regional committees and Cohesive Strategy
Subcommittee. Second, support the development and implementation of the cohe-
sive strategy through the application of proven scientific processes and analysis.
Individuals from Federal, state, and tribal agencies, plus universities and the non-
profit community, participated in NSAT activities. Research areas included such
topics as fuels management, wildfire extent and intensity, landscape resilience,
firefighter safety, fire-adapted human communities, public acceptance, and policy
effectiveness. Many topics overlap and intersect. Team researchers developed con-
ceptual models which were used to build more rigorous models in the next phase.
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Phase III. This phase, which continues at the time of publication, involves tak-
ing the qualitative information gathered in Phase II and translating it into quanti-
tative models which can inform management actions on the ground [20]. It will
build and test analytical tools, based on science, incorporating the results of the
previous two phases. The models which are developed will assess risks to values
and inform decision makers. These analyses will help stakeholders understand
how their decisions, actions, and policies are likely to influence wildland fire risks.
They will also help identify where scientific research should be directed to support
stakeholders, decision makers, and policy development.

Regional Risk Analysis Reports. During the initial stage of Phase III, NSAT
researchers worked with each regional committee to develop data to assess the
wildfire situation. Using this data, each region developed Regional Risk Analysis
Reports containing recommendations to achieve the three cohesive strategy goals.
These reports were designed as a practical decision support tool for wildland fire
management organizations, Federal, state, and local governments, and non-gov-
ernmental organizations and local communities. The regional reports suggest how
key elements can be integrated into strategy, provide examples of how to connect
Federal, state, and local interests, provide ideas of how projects and funds can be
better aligned and leveraged, and profile organizations which have blended these
lessons to build stronger collaborations [20].

The western regional report was framed within the context of the regional land-
scape. One component was the significant wildfire risk from overstocked fuels,
drought, insects and disease, invasive species, and urban development in WUI
areas. The unhealthy forest and rangeland conditions in the West are widespread
and increasing, providing conditions for uncharacteristically large, severe, and
costly wildfires, with increasing threats to human life and property. These environ-
mental conditions, along with the spread of the WUI, underlie four broad areas of
risk: risk to firefighters and civilian safety, plus ecological, social, and economic
risks. The report also noted that with a variety of landscapes and land ownership
in the region, one key weakness was the availability of data. The region has a large
amount of land administered by various Federal agencies, often interspersed with
private property or property owned by local or state governments. This poses a
management and response challenge for wildfires or other incidents at landscape
scale. Fires that start on Federal land move into private land, threatening homes
and communities.

As outlined in the regional report [81], the region’s risk analysis data provides
a generalized picture of the entire region, while identifying existing biophysical
and social conditions. Its analysis identifies where wildfires are burning, where
future wildfires are likely to occur, and where mitigation may reduce the severity
of future wildfires. The analysis also summarizes the three previously discussed
alternatives in relation to the cohesive strategy’s goals and social, economic, and
ecological conditions. Similar to the strategy’s goals, the three alternatives are not
exclusive. There is no one preferred option to be applied across the region. The
alternatives are considered investment options that are thought to offer the greatest
possible impact.
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The western regional committee oversaw the development of recommendations
that applied to the cohesive strategy’s goals, either collectively or individually. The
following are examples of the various recommendations. Two recommendations
were for the collective goals. The first was providing resources to support local
government officials, including fire chiefs, in the integration of the cohesive strat-
egy into their communities and operations. The second was addressing identified
barriers and promoting critical success factors across the region and at all levels.
For the goal of landscape resiliency, one recommendation was to encourage agen-
cies to use existing legislation and contracting tools to expedite fuels treatments.
Criteria could include projects that reduce the risk to landscapes and communities
by focusing on areas with a high burn probability. Regarding fire-adapted commu-
nities, recommendations included: facilitating shared learning among communi-
ties for adaptation, review and modifying requirements for technical and financial
support of communities, and develop and promote local collaborative capacities
to implement fuels treatments and response to fires. Finally, for fire response, one
recommendation is to integrate Federal, state, local, and tribal response capability.
This would be done by identifying where the greatest opportunities exist in com-
munication, training, qualification, and mobilization.

Regional Action Plans. Each region’s risk analysis, combined with the Phase
IT assessment and strategy, was further refined into the Regional Action Plan,
describing the actions and tasks identified to implement the recommendations for
landscapes, communities at risk, and fire response [80]. Planning included agen-
cies and other stakeholders involved in each specific action. As with the other
regional plans, the Western Region Action Plan is a dynamic document that
will be updated continually and modified on a 5-year basis to best focus on the
issues surrounding wildland fire in the West. It is a science-based guide to direct a
regionally-focused approach to wildland fire that holistically addresses the needs
of the landscape, communities, and emergency responders. The plan builds upon
the previously developed recommendations to identify specific actions and tasks,
suggests lead and collaborating agencies, and establishes timeframes in which the
actions and tasks should take place.

The recommendations fell into four broad categories: overarching actions,
actions to restore and maintain landscapes, actions to promote fire-adapted com-
munities, and actions to promote fire response. Using fire-adapted communities as
an example of enabling resilience, the western region intends to promote the devel-
opment of community capacity and link them into a sub-regional communication
and learning network. Fire adaptation is viewed as a continuum, with communities
moving toward adaptation through a collaborative process involving the develop-
ment and refinement of community wildfire protection plans, fuels treatments, the
“Firewise Communities,” “Fire Adapted Communities,” and “Ready, Set, Go!” pro-
grams, and other community-level activities. This is a continuous process requiring
periodic reviews and a renewal of commitment to be successful. Communities will
also need technical and financial support to move toward fire adaptation [8]. There
are additional recommendations for monitoring and accountability. The action
plan serves as a guide for moving forward to recognize the benefits of fire on the
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landscape, where and when it is appropriate, and to reduce the negative impacts of
wildfire on natural resources, humans, and values at risk [80].

National Strategy. The WFEC accepted the regional plans in April, 2013.
Regional contributions inform the national-level analysis, which includes not
only an analysis of wildland fire issues, but also interrelationships between bio-
physical and socio-economic drivers and the development of policy options [8].
The draft Phase III report, National Wildland Fire Management Strategy and Risk
Analysis Report (National Strategy), was released in August of 2013, with the
final report and national action plan released in April, 2014. The national strategy
and companion national action plan represent the completion of the cohesive strat-
egy effort. The national strategy is comprehensive and science-based. It is being
implemented across the country and overseen by the WFEC, which will establish a
5-year review cycle to provide updates to Congress.

The risk analysis report identified eleven barriers and critical success factors
(CSF). The barriers have to be removed, and critical success factors met, for the
national strategy to be successful. Each was selected by the regional commit-
tees as being the highest priority barriers and CSFs to be addressed in order to
contribute to a successful strategy implementation. Continuing with the discus-
sion of resilient communities, one barrier and CSF was growth management, land
development, and zoning laws. Reducing the risk to firefighters and homeowners,
reduced suppression costs, and lowered insurance rates were identified as top pri-
orities. There is a need for growth management, land development, and zoning
laws that require defensible space and wildfire risk reduction actions as commu-
nities develop. These include creation of defensible space, fire-resistant construc-
tion, hazard reduction, and other actions, plus the continued maintenance of these
actions. Another barrier and CSF was the implementation of enforceable fire pre-
vention ordinances at the state and local levels [8].

Policy Options. In its Phase III report, the CSSC stated that the key to strat-
egy success and building national policy options is to understand the underly-
ing relationships between biophysical landscapes, the people who inhabit them,
and wildland fire. In 2012, the NSAT was tasked to explore potential options for
achieving the goals of the national strategy and to identify the challenges, oppor-
tunities, and trade-offs inherent in each option [8]. These options are presented in
the final report. The purpose was to conduct a broad, strategic overview that could
inform subsequent decision making at both the regional and national levels. The
policy options support intergovernmental decisions about maintaining, emphasiz-
ing, or de-emphasizing, management actions in different contexts and locations. A
wide range of environmental, socioeconomic, and wildfire data has been collected
to support the development of the strategy and its components. This data was
consolidated and summarized at the county level (3,109 nationwide) to provide
a comparable unit of analysis across data sets. This allowed the data to identify
relationships among key factors and variables. It also allowed the development of
maps that highlighted intra- or inter-regional or state similarities and differences.

As previously discussed, a central goal of the national strategy is promoting
fire-adapted communities. The plan views the wildfire risk to communities and
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values as the intersection of three principal elements. They are wildfire occurrence
and extent, homes and communities, and socioeconomic resources. The values
threatened include homes, buildings, infrastructure, firefighter and public safety,
public health, and the benefits communities derive from the landscape around
them. Analysis and development of the report’s policy options considered this
community framework, plus landscape resiliency (fire frequency, forested area,
etc.), WUI area, home density, demographic measures, and other factors. In devel-
oping the policy options, factors were grouped into the two principal themes of
landscape resiliency and risk to communities [8].

One conceptual view of the national strategy is that of a collection of policies
and management actions that collectively influence vegetation composition and
structure, wildfire extent and intensity, response to wildfire, and community pre-
paredness and resiliency. These then influence the goods and services received
from forests and rangelands, firefighter and public safety, and homes and property
affected by fire. This conceptual framework can be applied at any scale. For the
purpose of the national risk analysis, the WFEC considered a series of options that
might be considered from a national perspective. They are grouped into the four
management themes of broad scale fuels management, managing human ignitions,
home and community actions, and response to wildfire [8].

Moving Toward the Future. The national strategy recognizes that while wildfire
is a national challenge, each fire is a local event, impacting people, landscapes,
and resources. The national plan compliments regional plans in addressing wildfire
issues with both national and local perspectives. Several steps remain to be taken.
Issues of national scope are addressed in the national action plan. The plan iden-
tifies actions, tasks, and lead agencies. It also identifies priorities and a method-
ology for monitoring and accountability. Stakeholders and collaborative partners
will continue to be involved as the plan is implemented. Finally, working groups
will address recommendations to improve barriers and CSF’s and examine effi-
cient governance and oversight [8].

In summary, the national strategy identifies several outcomes. Foremost,
responsibility for actions resides with all stakeholders at various scales. The strat-
egy is designed to be developed and implemented in a collaborative environment,
where all stakeholders engaged and effected by wildfire work toward common
goals, are aware of wildland fire risks and opportunities to address risks, and make
decisions with compatible and cohesive information. The strategy also creates a
policy environment recognizing opportunities to reduce risk, rewarding successful
efforts at reducing risk, recognizing barriers that prevent the achievement of com-
mon goals, and attempting to reduce barriers through an iterative process using
adaptive learning. The strategy also creates a science environment that enhances
multi-scale understanding of wildfire risks to important values, opportunities to
reduce risk, and trade-offs among options intended to reduce risk. A final outcome
is that of a decision-making environment where complimentary decisions are
possible among agencies, organizations, and stakeholders at all scales, risks are
reduced and managed, and the three strategy goals of healthy and resilient land-
scapes, fire-adapted communities, and fire response influence outcomes [21].
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The regional or local component of the national strategy development was a
common theme in the chapter’s previous sections. The remaining section explores
this relationship further. Recent wildfire incidents in Colorado necessitated action
on the part of the state’s Governor. How the national strategy’s formulation
informed analysis and policy implementation in Colorado is the subject of the fol-
lowing section.

4.6 Task Force on Wildfire Insurance and Forest Health

While the national strategy involves multiple scales, linked initiatives are taking
place within Colorado. In response to the catastrophic wildfires of 2012, the state’s
governor, John Hickenlooper, issued executive orders to establish two entities in
January, 2013. One was the Task Force on Wildfire Insurance and Forest Health
(Task Force), created by Executive Order B 2013-002. The Governor charged the
task force to identify and reach agreement on ways to encourage activities, prac-
tices, and policies that would reduce the risk of loss in WUI areas and provide
greater customer choice and knowledge of insurance options. The other was the
Advisory Committee to the Director of the Division of Fire Protection and Control
on Wildland Fire and Prescribed Fire Matters (Executive Order B 2013-001).
Governor Hickenlooper tasked the advisory committee to work to improve the
state’s approach to forest health and develop a long-term strategy for sustaining
vital resources [69]. As identified in the national strategy, linkages between the
national, regional, and local levels are critical for successful implementation. This
section provides an overview of the task force’s activities and how recommenda-
tions are nested with the national strategy. Task Force-related legislative proposals,
currently progressing through the state’s legislative process, are also discussed.
The Advisory Committee’s activities are not being addressed in this chapter and
would be an appropriate subject for further analysis.

Members of the Task Force represented a variety of public and private entities.
Public agency membership included the state’s Department of Natural Resources,
Division of Fire Protection and Control, Division of Homeland Security and
Emergency Management, Forest Service, local government representatives, and
other agencies. Private sector representatives came from the insurance and bank-
ing industries, and a non-governmental conservation organization, among others.
The chair was Barbara Kelley, Executive Director of the Colorado Department of
Regulatory Agencies [83].

To successfully complete its mandate, the Task Force stated that it had to first,
identify the scope of the problem in Colorado and determine how to quantify the
magnitude of the wildfire risks in the WUI and second, then identify and consider
a variety of ways to address the problems. Recognizing that there is no single solu-
tion to wildfires in the WUI, the Task Force developed a series of findings and
recommendations which can make a “significant and sustainable difference” in
reducing the risk of loss of life and property in future WUI wildfires. The Task
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Force also recognized that the recommendations would be “debated, developed,
adapted, and implemented” through legislation, rulemaking, and public discourse
at all levels of government [84, cover letter].

Convening in February, 2013, the Task Force conducted hearings and working
group meetings throughout the year, often at locations within the WUI. While the
executive order didn’t specifically reference the parallel national strategy develop-
ment as a guide, the Task Force used it as a foundation document [9]. In accord-
ance with the national strategy’s philosophy, the Task Force placed an emphasis
on a science-based approach to carrying out its mandate. To provide a common
baseline for members, the Task Force established an extensive reference set of
peer-reviewed, professional, and technical publications. This also included the
use of lessons-learned reports from previous wildfire incidents which impacted
infrastructure or the landscape. Subject matter experts from a variety of relevant
fields presented information to the Task Force in hearing rooms and on the ground.
The Task Force presented its findings and recommendations to the Governor on
September 30, 2013, and met for the last time on October 22 [9, 84].

Identified in the Task Force mandate, and similar to the cohesive strategy goal,
one key focus area was reducing the risk of loss within the WUI. The Task Force
examined the condition of Colorado’s forests, noting the challenges resulting from
the increase of fuels, drought, pests, and the effects of recent, severe wildfires in the
state. This analysis then considered the values at risk from wildfire. Those identified
by the Task Force were recreation, wildlife habitat, air and water quality, and homes
and infrastructure. In examining the risk to homes and infrastructure, the Task Force
framed the subject identical to that used in the cohesive strategy process. To increase
safety in fire-adapted communities, the goal would be to withstand a wildfire with-
out the loss of life and property [82]. The Task Force examined four general areas.
These were: defensible space, including the adoption of building codes and partici-
pation in the “Firewise Communities” and “Fire Adapted Communities” programs;
land use zoning and planning at the county, municipal, and homeowner association
level; implementation of community wildfire protection plans; and emergency man-
agement, such as residential egress and the use of reverse emergency notification
(telephone and texts) for residents. The Task Force also looked to other regional
states, such as California, Montana, Oregon, and Washington, to gain a better under-
standing of how these states addressed issues such as WUI development and the
implementation of specific building codes and fire protection fees [4, 82].

Task Force Recommendations and Resulting Legislation. Task Force rec-
ommendations covered a number of key themes, including risk assessment map-
ping, improving forest health, building codes and zoning activities, and insurance.
The following recommendations were submitted to the Governor and legislative
leaders:

1. In coordination with stakeholders, further develop the on-line Colorado
Wildfire Risk Assessment Portal (CO-WRAP) to create a mapping tool with
the capability to identify and quantify wildfire risks to specific WUI proper-
ties. The state forest service developed the CO-WRAP in 2012.
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2. Disclose CO-WRAP results to relevant stakeholders.
Create a process to handle appeals and updates for CO-WRAP scores.
4. Continue and enhance state-supported grant funding for wildfire risk
mitigation.
5. Create a pilot program for prescribed fire and more flexible air quality permit-
ting options from the appropriate state regulatory agencies.
6. Work with stakeholders to identify and disseminate consistent information
about WUI best management practices (BMPs) and watershed impacts.
7. Adopt a state-wide model ordinance for WUI properties.
Assess a fee on WUI properties to help fund mitigation activities.
9. Prohibit community building or land-use requirements that are inconsistent
with science-based, “Firewise” principles.
10. Amend the standard real estate contract to include a WUTI disclosure, includ-
ing the CO-WRAP score.
11. Increase homeowner and stakeholder awareness of financial and technical
assistance in Colorado to support wildfire risk mitigation.
12. Develop and require a Wildfire Mitigation Audit for WUI high-risk properties.
13. Disseminate information about pending legislative changes dealing with
homeowner’s insurance laws. In essence, reinforce the need to for homeown-
ers to protect themselves with adequate insurance.

W

*®

Release of the Task Force recommendations resulted in an immediate discussion
among the public, agencies, and elected officials. Several of the recommendations
were viewed as being a radical departure from the status quo. This was especially
true of recommendations seen as putting restrictions on building in the WUI or
establishing risk-based fees. The Task Force’s chair noted that the recommenda-
tions were holistic and that she expected homeowners, firefighters, governments,
and insurance companies to work together to ensure beneficial changes are made
[33]. Senior elected officials have prominently joined the discussion. Governor
Hickenlooper doesn’t support the recommendations concerning building codes
or fees. He observes that these are delegated to counties and municipalities, with
state-level mandates not appropriate. While supported by firefighters and agency
wildland fire managers, these recommendations were also opposed by housing
developers, the real estate industry, and local governments [41, 44].

Legislation resulting from the recommendations and associated discussion
was quickly proposed. To date, this has been the sole method for Task Force rec-
ommendations to enter the policy process. The Second Regular Session of the
Sixty-Ninth General Assembly (state legislature) convened on January 8, 2014. A
proposed bill for mandating building codes in the WUI, based on a Task Force
recommendation, didn’t advance out of legislative committee [11]. As previ-
ously mentioned, there is no overarching political support for this initiative at
this time. While it is possible that related legislation may still be proposed, it is
not seen as being probable at this point. Variations of less contentious Task Force
recommendations were introduced as proposed bills and advanced from commit-
tee. Currently making their way through the legislative process, these bills will
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establish a wildfire information and resource center (Senate Bill 14-008), create
a wildfire mitigation tax credit (House Bill 14-009), and create a local firefighter
safety grant program (Senate Bill 14-046) [10].

The Task Force dealt with a complex subject and made some far-reaching and
innovative recommendations. There was general recognition that Colorado must
address wildfire-related issues. At this time, however, the political process is
focusing on actions which are not seen as being contentious or politically risky.
The extent to which further non-legislative rules and management actions are
introduced remains to be seen.

5 Conclusion

To use a colloquial term, there are a lot of moving pieces when it comes to wild-
land fire management in the western US. Governments and agencies at various
scales, private sector entities, individuals, management plans, funding priorities,
the level of community preparedness, and the landscape, itself, are just a few
pieces that fit into this puzzle. The mix of an ever-increasing WUI and the chang-
ing nature of fire on the landscape can result in loss of life and damage or destruc-
tion to infrastructure, often with significant social and economic implications.
Recent wildfire incidents in Colorado have reinforced this only too well.

This chapter examined how the recently-developed National Cohesive Wildfire
Management Strategy could enable resilience in light of the severity of the vari-
ous challenges associated with wildfires. It also explored how a recent initiative
by Colorado’s governor, nested with the national strategy, attempted to deal with
forest health, wildfires, and communities within the state. It is too soon to deter-
mine whether the national strategy or Colorado’s emerging legislation will be suc-
cessful. The national strategy was just implemented within the pastyear. Based on
its goals and methodology, however, the strategy offers the potential to meet its
objectives and enable resiliency.

The national strategy is a collaborative process seeking a national, all-lands
solution to wildland fire management issues. The goals of restoring and maintain-
ing resilient landscapes, fire-adapted communities, and responding to wildland fire
provide a guide to plan for, respond to, and recover from wildland fire incidents.
In this age of scare resources and funding, a collaborative strategy is essential.
The incorporation of a science-based process will prove critical when dealing with
wildfire’s complex biophysical, social, and economic components.

Colorado has seen significant impacts from wildland fire, in both lives and
property, over the past several years. This chapter summarized a recent review
and analysis process which resulted in recommendations seeking to minimize
the impacts of wildfires on individuals, communities, and infrastructure. The
link to enabling resilience was clearly established by the Task Force’s reference
to the national strategy and its goal of communities withstanding a wildfire with-
out the loss of life or property. The major factor within the state shaping pending
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legislation and potential management initiatives is political will. The Governor
would not publicly support certain recommendations that changed the status quo
in WUI development. Similar legislative efforts also failed. Only time will tell
whether perspectives change and a new thought process develops regarding how to
prepare for, and manage, wildfires in the state.

This is truly a dynamic time for wildland fire management. In the short term,
national, regional and local initiatives will be implemented. Further research
is appropriate to determine how successful they will be in the accomplishment
of their goals. Potential application of this methodology to other fields of disas-
ter management is also a potential area to be examined. Anecdotally, the author
has spoken with fire managers and incident commanders in his hometown of Fort
Collins, Colorado. One county-level manager said that in his 20 years in wildland
fire management, current fires have a much higher level of intensity than those
on the past. He has never seen anything like their rate of spread and impact on
the landscape and communities. Time will tell whether the national strategy and
nested regional and local planning are robust and agile enough to deal with this
new reality in the American West.
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