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(FLAME Act of 2009), directed the Secretary of the Interior and the Secretary of Agriculture, acting jointly,
to submit to Congress a report that contains a cohesive wildfire management strategy, consistent with the
recommendations described in reports of the Government Accountability Office regarding management
strategies. The U.S. Departments of the Interior and Agriculture embraced the concept of a cohesive
wildland fire management strategy as directed in the FLAME Act; and as members of the
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issues.
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To safely and effectively extinguish fire when needed; use fire where allowable; manage our natural
resources, and, as a Nation, live with wildiand fire.
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EXECUTIVE SUMMARY

In the past two decades, a rapid escalation of extreme wildfire behavior, accompanied by significant
increases in risk to responders and citizens, home and property losses, costs, and threats to communities
and landscapes have been observed. In the Federal Land Assistance, Management, and Enhancement
Act of 2009 (FLAME Act), Congress mandated the development of a national cohesive wildland fire
management strategy to comprehensively address wildland fire management across all lands in the
United States. Shortly after enactment of the FLAME Act, a
three-phased, intergovernmental planning and analysis

process involving stakeholders and the public was initiated

and is commonly referred to as the Cohesive Strategy effort. Cohesive Strategy vision for

The culmination of three-phases of planning and analysis is the next century:

this National Strategy and a companion National Action Plan.

The National Strategy is the result of a collaborative effort by To safely and effectively

Federal, state, local, and tribal governments and non- extinguish fire, when needed;

governmental partners and public stakeholders, in use fire where allowable;

conjunction with scientific data analysis. manage our natural resources;
and as a Nation, live with

Achieving the national goals requires that the Nation address wildland fire.

the broad challenges of: managing vegetation and fuels;

protecting homes, communities, and other values at risk;

managing human-caused ignitions; and effectively and

efficiently responding to wildfire. The National Strategy

describes how the Nation can focus future efforts in making strategic investments to reduce the severe
effects of wildfire on areas of high risk. Multiple opportunities are available to meet today’s wildland fire
challenges. No one-size-fits-all approach exists to address the challenges facing the Nation. Adopting any
option involves spatial and temporal tradeoffs. Reducing long-term risk requires prioritization of
investment and use of resources, acceptance of increased short-term risk, and greater collective
investment. Management options allow policy and decision-makers to understand where each option is
more likely to reduce risk. The National Strategy is not prescriptive in deciding which options to apply
locally or regionally.

The National Strategy includes a set of guidelines intended to provide basic direction when planning
activities. Broadly defined to address national challenges, these guidelines can be tailored to meet local
and regional needs. Meeting the challenges requires priorities. Safe and effective response to wildfires is
the highest priority of the National Strategy, and includes enhancing wildfire response preparedness with
an emphasis on both structural protection and wildfire prevention to maximize the effectiveness of initial
response. The second priority is vegetation and fuels management, and is perhaps the most challenging
issue. General guidance in this area includes designing and prioritizing fuel treatments; strategically
placing fuel treatments; increasing use of wildland fire for meeting resource objectives; and continuing
and expanding the use of all methods to improve the resiliency of our forests and rangelands. The third
priority involves engaging homeowners and communities in taking proactive action prior to wildfires. The
fourth priority includes emphasizing programs and activities, tailored to meet identified local needs, which
seek to prevent human-caused ignitions.




Beyond general guidelines, the National Strategy also prioritizes where activities will be emphasized from
a national perspective—based on the premise that planned actions have a greater likelihood of being
most effective and efficient in areas where conditions contributing to the issue are most severe. Four
national maps provide the prioritized locations across the Nation for each of the national challenges. The
maps are centered on geographic areas to be
considered for broad-scale fuels management;
programs related to homes, communities, and values at
Cohesive Strategy goals: risk; actions for managing human-caused ignitions; and
areas of focus for effective and efficient wildfire
response. The intent of the fourth map is to suggest
areas where greater flexibility in the management of
large wildfires might be effective.

e Restore and maintain landscapes
e  Fire-adapted communities
e  Wildfire response

The National Strategy sets broad, strategic, and

national-level direction as a foundation for implementing
actions and activities across the Nation. Three components, intended to be conducted concurrently, are
necessary for implementing the National Strategy:

e strategic alignment, where all parties agree to the same goals, principles, and strategic course of
action;

e collaborative engagement, which includes governance, shared information and resources,
communications, and monitoring and accountability; and

e programmatic alignment, where individual agency or organization objectives are explicitly supportive
of the national cohesive strategy goals.

The Cohesive Strategy effort, including this National Strategy and the many other milestones achieved
over the last 3 years, collectively establishes a national vision for wildland fire management, defines three
national goals, describes the wildland fire challenges, identifies opportunities to reduce wildfire risks, and
establishes national priorities focused on achieving the national goals. These achievements form the
foundation for achieving the vision for the future of wildland fire management. The release of the National
Strategy and the companion National Action Plan will complete the effort to develop a Cohesive Strategy
as initiated in 2010. The National Strategy—though significant and foundational—represents a new
starting point rather than an ending point as implementation toward the vision begins.

Georgia wildfires 2007. Photo credit: National Interagency Fire Center Archive, Bugwood.org




CHAPTER 1 - THE VISION

In 2009, Congress passed the Federal Land Assistance, Management, and Enhancement Act (FLAME
Act), which directs the U.S. Department of Agriculture (USDA) and the Department of the Interior (DOI) to
develop a national cohesive wildland fire management strategy to comprehensively address wildland fire
management across all lands in the United States. Under the direction of the intergovernmental Wildland
Fire Leadership Council (WFLC), the National Cohesive Wildland Fire Management Strategy effort
(Cohesive Strategy) was initiated in 2010 through a three-phased approach to planning, risk analysis, and
collaboration by Federal, state, local and tribal governments and non-governmental partners and public
stakeholders. The phased approach allowed systematic and thorough engagement by stakeholders
throughout the effort. Each phase included milestones that serve as the building blocks for subsequent
steps. This report, The National Strategy, The Final Phase in the Development of the National
Cohesive Wildland Fire Management Strategy (National Strategy), and the companion National Action
Plan culminate the third phase of the Cohesive Strategy effort.

The National Strategy recognizes and accepts fire as a natural process necessary for the maintenance of
many ecosystems, and strives to reduce conflicts between fire-prone landscapes and people. By
simultaneously considering the role of fire in the landscape, the ability of humans to plan for and adapt to
living with fire, and the need to be prepared to respond to fire when it occurs, the Cohesive Strategy takes
a holistic approach to the future of wildland fire management.

The Wildland Fire Leadership Council (WFLC) adopted the following vision for the next century:

To safely and effectively extinguish fire, when needed; use fire where allowable; manage
our natural resources; and as a Nation, live with wildland fire.

The primary, national goals identified as necessary to achieving the vision are:

Restore and maintain landscapes: Landscapes across all jurisdictions are resilient to fire-
related disturbances in accordance with management objectives.

Fire-adapted communities: Human populations and infrastructure can withstand a wildfire
without loss of life and property.

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

Early in the planning process, stakeholders collaboratively established the following guiding principles
and core values for wildland fire management to guide fire and land management activities:

e Reducing risk to firefighters and the public is the first priority in every fire management activity.

e Sound risk management is the foundation for all management activities.

e Actively manage the land to make it more resilient to disturbance, in accordance with management
objectives.

e Improve and sustain both community and individual responsibilities to prepare for, respond to, and
recover from wildfire through capacity-building activities.

¢ Rigorous wildfire prevention programs are supported across all jurisdictions.




e Wildland fire, as an essential ecological process and natural change agent, may be incorporated into
the planning process and wildfire response.

e Fire management decisions are based on the best available science, knowledge, and experience,
and used to evaluate risk versus gain.

e Local, state, tribal, and Federal agencies support one another with wildfire response, including
engagement in collaborative planning and the decisionmaking processes that take into account all
lands and recognize the interdependence and statutory responsibilities among jurisdictions.

e Where land and resource management objectives differ, prudent and safe actions must be taken
through collaborative fire planning and suppression response to keep unwanted wildfires from
spreading to adjacent jurisdictions.

e Safe aggressive initial attack is often the best suppression strategy to keep unwanted wildfires small
and costs down.

e Fire management programs and activities are economically viable and commensurate with values to
be protected, land and resource management objectives, and social and environmental quality
considerations.

The challenges for fire management are formidable and growing more complex. Accepting the vision,
national goals, guiding principles and core values as the foundation, the National Strategy provides the
strategic direction necessary to address the significant, long-standing challenges to managing the ever-
growing wildland fire risks facing the Nation. To combat escalating risks posed by wildfire, thorough
understanding of resource needs and opportunities by all is required. Additionally, the efficient and
effective allocation and use of finite resources is essential. Continued collaboration among stakeholders
remains a key to success.

In conjunction with the National Action Plan, the National Strategy culminates the Cohesive Strategy

planning phases and more than three years of collaborative effort to improve the Nation’s ability to
prepare for, respond to, and recover from the inevitable occurrence of wildfire.

The Cohesive Strategy Planning Process

The Cohesive Strategy effort is defined by three phases, with the third and final phase being the
completion of this National Strategy and a National Action Plan. Phase | involved establishing the vision
statement, national goals, and the guiding principles referenced above. The National Science and
Analysis Team (NSAT) also was formed and charged with assembling the scientific information needed to
inform deliberations.

A constant theme within the Cohesive Strategy planning efforts is the importance of risk as a central
defining issue. As the Phase | report (p. 13) notes,

Risk is an inescapable component of living with wildfire. Whether one uses risk in the
conventional sense of “something bad may happen” or a more precise definition such as the
expected loss from an uncertain future event(s), the basic elements of uncertainty and loss are
there. Following this basic reasoning, one can view the Cohesive Strategy as a classic problem
of risk management. That is, effective management requires understanding the nature of
wildfire and its contributing factors, recognizing the consequences—good and bad—of fire,
addressing uncertainty, and crafting plans that reduce the chances of catastrophic losses. Real-




world constraints on funding, available resources, and administrative flexibility further require
consideration of economic efficiency and practicality.

Phase | participants adopted comparative risk assessment as a framework for subsequent planning
efforts.

In Phase I, the focus shifted to understanding regional and local wildland fire management challenges
and opportunities. Three Regional Strategy Committees (RSC) were created: Northeast, Southeast, and
West. Each comprises a diverse group of stakeholders including wildland fire management agencies and
organizations, land managers, and policy-making officials representing multiple levels of government, and
interests from non-governmental organizations. The RSCs were tasked with clarifying regional goals and
objectives and identifying regional challenges and opportunities for improved land and fire management.
The regional planning and analysis products completed in Phase Il formed the basis for the regional risk
analyses and action plans developed in Phase IlI.

Phase Il was undertaken in stages. The first stage involved descriptive analyses of regional issues
contributing to risk. The NSAT worked with the regions individually to bring together data describing the
wildland fire situation in each region. This information was used by the regions to develop Regional Risk
Analysis Reports that characterize each region and outline regional recommendations for achieving the
three Cohesive Strategy goals. This work was further refined in Regional Action Plans, which describe
actions and tasks to implement the recommendations.

The second stage of Phase Il involved the development of the National Strategy through a science-
based, intergovernmental planning and analysis process. The analytical basis for the National Strategy
comes from information originally assembled and used within the regional analyses, which has been
reanalyzed from a national perspective along with supplemental national information. The results of
Phase Ill include the National Strategy and a companion National Action Plan, which provides a
framework for implementation of the National Strategy. This concludes the three-phased Cohesive
Strategy planning effort and begins implementation activities.

Building the National Strategy

The National Strategy is designed to find a balance encapsulated in the vision, identify strategic
opportunities that respond to national challenges, and establish national priorities for achieving the
national vision and goals of the Cohesive Strategy. Its development builds on each preceding phase of
the Cohesive Strategy effort and continues the emphasis on stakeholder engagement.

Specifically, the vision, national goals, and national and regional challenges formed the foundation for the
approach to developing the National Strategy. The relationship between the vision, national goals, and
national challenges is illustrated in figure 1.1.
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Figure 1.1. Vision, national goals, and national challenges

The development of the National Strategy was supported by a structured scientific analysisl. The analysis
processed over 100 different data sources to thoroughly examine wildland fire issues across the Nation
and understand the differences and similarities among locations. This analysis allowed insights and
recommendations coming forward from the regional analyses to be recast from a national perspective.
The net result is greater consistency and specificity in understanding national challenges, their underlying
causes, and the management opportunities available to address them. Thus, the National Strategy
explicitly links potential actions or opportunities to locations—a key element not found in prior milestones
from the Cohesive Strategy effort.

The iterative and collaborative process used to develop the National Strategy is generalized through the
following eight steps:

1. Reaffirm the Vision and National Goals
The vision and national goals were established in Phase |. The National Strategy identifies
opportunities and priority actions that collectively advance the goals.

2. Understand National and Regional Conditions and Context
Considerable variation exists across the Nation in terms of the ecological and socioeconomic
conditions that interact and influence wildland fire. Understanding both differences and similarities is
essential to crafting a national strategy that can address the breadth of issues facing the Nation.

! The Cohesive Strategy data and tools library includes a number of resources based on the analysis completed as
well as the published science report, Wildland Fire in America: The Scientific Basis for the National Cohesive
Wildland Fire Strategy (refer to http://www.forestsandrangelands.gov/strategy/thestrategy.shtml).
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Understand National Challenges

Many different issues and challenges were identified through various forums. Most can be
categorized and understood within a smaller set of four general classes: vegetation and fuels; homes,
communities, and other values at risk; human-caused ignitions; and effective and efficient wildfire
response.

Identify and Analyze National Opportunities

Opportunities for affecting risk vary considerably across the Nation, depending on local conditions
and the character or magnitude of multiple factors. Each national challenge presents its own special
opportunities, which are revealed through formal analysis.

Prioritization of Opportunities

Prioritization involves looking at potential actions thematically and in a broader context. The concept
of a national priority for thematic actions follows the premise that concerted actions are most likely to
be efficient or effective in areas where conditions contributing to an issue are most acute.

Understand Implications and Tradeoffs

Hard choices have to be made in deciding how to allocate available resources. Investments made in
one location or program area may preclude investments in other areas, signifying distributional
tradeoffs. Similarly, choices made today may limit choices that can be made in the future, requiring
temporal tradeoffs.

Define the National Strategy

The National Strategy consists of two primary elements: general guidelines for choosing among and
implementing management options, and four national priority maps that illustrate national priorities
and suggest areas of greatest need or opportunity.

Implementation

The National Strategy informs subsequent implementation actions and activities at all scales.
Implementation is a necessary commitment if the goals and vision for the future of wildland fire
management are to be realized.

Chapter 1 Summary

The National Strategy sets broad, strategic, and national-level direction as a foundation for implementing
actions and activities across the Nation. The National Strategy is informed by regional and national
analyses, including in-depth risk-based analysis of wildland fire issues and the interrelationships among
biophysical and socio-economic drivers. Intergovernmental governance groups and public forums used
structured analytical processes to explore and evaluate management options, to determine risk reduction
opportunities, and ultimately, to inform the direction in this National Strategy.







CHAPTER 2 — NATIONAL AND REGIONAL
CHARACTERIZATION

The United States is vast and beautiful, with diverse, sweeping landscapes and abundant local cultures,
customs, and traditions. If you were to pick any 10 counties at random and ask residents to describe their
local environments and communities, their answers would undoubtedly contain a rich tapestry of
descriptions. It is then possible to analyze those descriptions by parsing them into elements that differ
and those that are similar. Characteristics that differ among locations could be counted as contributing to
overall diversity. In contrast, similar elements could be counted as contributing to a shared national
identity. Both similarities and differences are essential to comprehensively describe the national
character.

This same story holds true with respect to wildland fire. Ask fire management specialists from different
locations to describe their circumstances and it is quickly evident that there are both unique differences
and shared concerns. Both the differences and similarities are essential elements of the national picture
of wildland fire, and they must be thoroughly understood and addressed to have a truly comprehensive
and cohesive national strategy.

Recognizing similarities and differences is not enough, however, if the intent is to effect change by
judiciously applying management resources and effort. Understanding the underlying relationships among
biophysical landscapes, the people that live there, and wildland fire is also essential. Characterizing and
mapping conditions across the Nation—and recognizing the relationships in play—helps establish a
context for determining where strategic opportunities lie, as well as where barriers to implementation
exist.

Regional Characterization

In Phase lll, the three RSCs worked with practitioners and the National Science and Analysis Team
(NSAT) to describe the wildfire situation in each region using biophysical and socioeconomic data. This
chapter begins with a brief synopsis of the regional understanding of wildland fire in each of the three
regions

Northeast Regional Context

Diverse ecosystems comprise the Northeast Region. From prairie to pine, hardwoods to boreal forests,
and coastal wetlands to mountains, the region displays the full range of fire regimes. Some of the most
critically endangered ecosystems include grasslands, savannas, and pine barrens. The vast majority of
land is in private ownership. Land uses and ownership patterns are complex, with many small holdings,
and a diverse range of owner objectives. Public lands are often isolated among other land uses, including
private and industrial forests and agricultural lands. Many public lands are managed for multiple uses.

The Northeast can be described in risk management terms as having a large number of small, mostly
human-caused, wildfires with a low occurrence of large wildfires. But fires present a high risk to life and
property when they do occur. The larger fires tend to occur in areas containing more contiguous and




undeveloped forested tracts of land. Many wildland fires can be fast moving, but they are often contained
within a single day. Most wildfires are human-caused; accidental fires and arson are the primary causes
of fires in the region. During the 5-year period from 2008 through 2012, the Northeast averaged

21,083 reported wildfires per year, which burned an average of 135,591 acres each year (National
Interagency Coordination Center 2013).

Natural events increase the risk of wildfire. Wind, ice, disease, and insects can create large areas of
downed timber and increased fuels, leading to exacerbated wildfire conditions. All ecosystems can
experience short- and long-term wildfire hazards if these event fuels remain in place. Removal of event
fuels before a wildfire is crucial as population continues to grow in forested areas, with homes and
infrastructure near wildland fuels. These event fuels may also represent an economic opportunity to
supply forest product needs, ranging from biomass to higher valued products.

Downed timber after the 1999 blowdown in the Boundary Waters Canoe Area Wilderness. This area burned in
the Ham Lake Fire of May 2007. Photo credit: Eli Sagor, University of Minnesota, Bugwood.org.

Wildland fire management responsibilities are characterized by a patchwork of jurisdictions and
ownership, and often more than one agency may be involved in managing wildland fire incidents.
Firefighter and public safety is of utmost concern at every level. Wildland fire management is the result of
collaboration, partnerships, and cooperation among states (interstate forest fire compacts), Federal fire
management agencies (e.g., U.S. Forest Service (USFS), Bureau of Indian Affairs (BIA), National Park
Service (NPS), U.S. Fish and Wildlife Service (USFWS), tribal governments, and many local fire
departments). Federal agencies are responsible for fire management activities on Federal lands. State
and local fire protection agencies are responsible for protection of non-Federal lands. As landowners,
Federal agencies have flexibility to address land management considerations in their fire management
activities. However, state and local statutes and regulations generally mandate suppression of all
wildfires. Maintaining, improving the efficiency and effectiveness, or in some cases, increasing the
capacity of local fire departments to respond to wildfires is vital to augment state, Federal, and tribal
response needs. Most of the fire community is also vital to all hazard response in the Northeast. Effective
integration of wildfire response training into all-hazard response training is critical to maintain local
response capability in the Northeast.
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A high percentage of wildfires in the region involve homes and infrastructure. With the heavy population
and large proportion of landscape in the wildland-urban interface (WUI) intermix, even small wildfires
threaten structures, increasing the risk and complexity for firefighters. A proactive, collaborative approach
to identifying risks in the WUI, combined with developing Community Wildfire Protection Plans (CWPPs),
reducing hazardous fuels, treating event fuels, and educating the public in the context of managing fuels
across a multi-jurisdictional, fragmented landscape will prepare communities for wildfire. Wildland fire
managers in the Northeast believe that focusing on preventing unwanted fires and increasing
homeowner-shared responsibility will reduce firefighter risk and decrease the need for firefighting
responses.

Southeast Regional Context

Thirteen states comprise the Southeast Region, stretching from the Atlantic seaboard west through
Texas, including Puerto Rico and the U.S. Virgin Islands, with nearly 90 percent of the land base privately
held. The Southeast has many diverse fire-dependent ecosystems including but not limited to: the Florida
Everglades, coastal pine forests, Appalachian montane forests, and the grasslands of Texas. The
Southeast wildfire problem is characterized by a year-round fire season, highly fragmented land
ownership, an expansive WUI throughout much of the South and high population growth in WUI areas,
high fuel loading, and a high number of unplanned ignitions. The majority of unplanned ignitions in the
Southeast are human-caused. For the 5-year period from 2008 through 2012, the Southeast averaged
38,582 wildfires each year, burning an average of 1,733,496 acres per year (National Interagency
Coordination Center, 2013).

Wildland fire is a key process in southern ecosystems to maintain resiliency, ecosystem health, wildlife
habitat, and ecosystem services, such as timber products and stable carbon storage. With the long
growing season, Southeast forest ecosystems have a frequent fire return interval. Prescribed burning is a
common practice to prevent the buildup of excessive fuel loads and manage for other benefits, such as
wildlife habitat. In the past, the southeastern fire and land management community has relied on cultural
and historical acceptance of land management activities, including prescribed fire, to implement
appropriate management activities. New residents, however, are often unfamiliar with the use of fire as a
valuable management tool. This population and an accompanying significant urbanized demographic
shift, along with other factors, are creating new challenges for the fire management community.

The Southeast is experiencing rapid urbanization, leading to the development of many dense human
communities located in landscapes that require frequent burning for hazardous fuel reduction and
ecosystem maintenance. As the extent of the WUI increases, so does the potential for impacts from
prescribed burning and wildfires. The mosaic of urban and wildlands compounds issues related to smoke,
emissions release, liability, and the acceptance of fire by the general public. New residents need to be
educated with respect to wildland fire, the use of prescribed burning, and effective land management of
their own property to reduce wildland fire risk.

The diverse ecosystems, land management goals, and landscapes across the Southeast mean that a
single solution will not work for everyone. Additionally, with nearly 90 percent of southeastern land owned
privately, decisions cannot be made at the state or regional level for the vast majority of landholdings.
Landscape management requires a focus on collaboration between government and non-government
agencies, individuals, and other interests.
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Fire Learning Network (FLN) sponsored prescribed fire learning exchange near Victoria, Texas, in 2009.
Photo credit: Wendy Fulks, The Nature Conservancy.

Western Regional Context

The Western Region’s diverse landscapes stretch from the great plains of Nebraska and Kansas to the
Rocky Mountains to the Pacific coast and beyond, from the deserts of Arizona and New Mexico to the
arctic tundra of Alaska, and include Hawaii and the Pacific Island territories. A variety of factors challenge
wildland fire managers in the West including: steep terrain, access limitations, changing climate
conditions, and invasive species. Many parts of the West are experiencing extended drought for more
than a decade. Drought is one stressor that leads to increased wildfire threats. A stressed system or
forest is more susceptible to infestations of insects, pathogens, and disease, which can kill vegetation. In
some areas of the West these stressors have left millions of acres of dead, standing trees. From 2008
through 2012, the West averaged 23,091 reported wildfires each year, burning an annual average of
4,666,030 acres per year (National Interagency Coordination Center 2013).

A century of widespread fire exclusion and changes in active forest management have resulted in a
buildup of surface fuels and the overstocking of forests with trees and ladder fuels. Conversely, some
non-forested areas have experienced an increase in fire frequency contributing to increases in invasive
species, which have further altered fire regimes and led to other ecosystem impacts. Large areas of
western grasslands and fire-adapted forests are in need of restoration. The forest and rangeland health
problems in the West are widespread and increasing, affecting wildlife habitat, water quality and quantity
and long-term soil productivity, while providing conditions for uncharacteristically large, severe, and costly
wildfires, with increasing threats to human life and property. Residents suffer from smoke in the air
through much of the summer, can contribute to health effects such as emphysema and heart disease.
These environmental conditions, along with the effects of an expanding WUI underlie four broad areas of
risk: risk to firefighters and civilian safety, ecological risks, social risks, and economic risks.

Large blocks of publicly owned land characterize the West. Public lands comprise more than half the total
land area. Fires that start on public lands and move onto private land, threatening communities, are a
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major problem in the West. This is compounded by the finite amount of fire protection resources. Vast
expanses of the West have less than 1 fire station per 100 square miles. This leads to extended response
times in rural areas—areas often characterized by Federal ownership, steep slopes, beetle-killed trees,
and poor road access.

Western stakeholders identified protecting the “middle ground,” areas between communities and the more
distant wildlands, as an important regional value. While the western stakeholders express concern over
community protection, the additional desire is to protect the middle ground areas from extreme wildfire
events. The West needs large landscape-scale changes in vegetative structure and fuel loadings to
significantly alter wildfire behavior, reduce wildfire losses, ensure firefighter and public safety, and
improve landscape resiliency. Active management of public and private land holdings is needed, including
harvesting and thinning operations to reduce hazardous fuels in and around communities and in the
middle ground.

The community on the left was protected from the 2012 Waldo Canyon Fire in Colorado, by the area of
reduced fuels in the middle ground-between the subdivision and the wildlands. Photo credit: Kari Greer,
National Interagency Fire Center.

Wildland fire managers in the West envision expanding work to speed up the development of fire-adapted
communities and to link them into a sub-regional communication and learning network. Fire adaptation is
viewed as a continuum, with communities moving toward fire adaptation through concerted collaborative
effort including: CWPPs, Firewise™ communities, fuels treatments, the Ready, Set, Go™ program, and
many more activities at the community level. Fire adaptation is a continuous process that requires annual
renewal of efforts to be prepared and to keep fuels at reduced levels. Communities need technical and
financial support to continue to move closer to a fire-adapted status.
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National Characterization

The preceding discussion of regional conditions highlights the considerable variation that exists
throughout the Nation, as well as many of the shared issues. Indeed, every state, county, management
unit, or community can claim its own unique fire regime, history, and special circumstances. Such
differences are important when planning at the local level, but may overwhelm a national analysis
designed to inform a national strategy that addresses all lands. On the other hand, generalities are useful
only to a certain extent; at some point, a location’s specifics must be fully considered. One of the
challenges of a national analysis is finding an adequate balance between generalization and specification
that highlights important differences while also recognizing commonalities.

Data spanning a broad spectrum of environmental, socioeconomic, and fire-related statistics were
assembled to support development of the Cohesive Strategy. These data were summarized and
consolidated to the county level to provide a comparable unit of analysis across data sets. Where
appropriate, they also have been normalized to allow equitable comparisons across counties of different
sizes. That is, some variables are expressed on a unit area (e.g., fires per square mile) or per capita
basis. This allows data from multiple sources and of various forms to be used to discern relationships
among driving factors and influential variables. It also allows creation of national maps that highlight many
of the intra- and inter-regional or state similarities and differences.

Because the Cohesive Strategy planning effort relies on existing data sources, limitations inherent in
those data naturally constrain the scope and extent of the national analysis. One of the more important
limitations is that several of the more influential data sets are restricted to the 48 conterminous states and
exclude Alaska, Hawaii, Puerto Rico, and other territories. Thus, the national characterization and
subsequent analyses that depend on it are similarly restricted. Options for extending the analysis to the
excluded states and territories are being explored.

Even county-level metrics pose challenges to completing a national analysis. There are 3,109 counties in
the conterminous United States and each has its own unique story. This analysis is not directed at telling
those unique stories, but rather highlights the pattern of similarities and differences found among the
counties and uses those common attributes to develop a manageable set of narratives that can be linked
to nationwide management options. To that end, grouping counties along two principal themes of
landscape character and risk to communities provides a serviceable classification system. Counties are
grouped together based upon their similarities with respect to key variables that are relevant to the
principal themes. Two different techniques were used to better match the nature of the themes and
patterns within the data.

Landscape Classes

The first national goal of the Cohesive Strategy is to restore and maintain resilient landscapes.
Landscape resiliency has been defined in various ways, but at its core are sustainability and resistance to
and recovery from disturbance. Given that landscapes are complex intersections of natural, built, and
human components, simple definitions or measures of landscape resiliency have limited utility. A more
useful approach is to recognize that discussions about sustaining values and resiliency are contextual,
that is, they vary from location to location and depend upon a host of local considerations, including both
ecological and human dimensions.
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The classification system designed and used here divides counties into landscape classes where similar
conversations about land management objectives and resiliency might occur, using county-level
attributes. Counties were assigned to different landscape classes using a classification tree. A
classification tree begins with all counties in a single group and then progressively divides them into more
similar subgroups based on key variables. Each junction in the classification tree involves a dichotomous
division based on a single variable. The classification tree used the relative urban landcover within a
county, the modal fire regime,? geographical region, area forested, area of public lands, and various
measures of fire occurrence to assign counties to one of 11 classes labeled A through K (figure 2.1).
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Figure 2.1. Classification tree used to subdivide counties based on variables relevant to the topic of
landscape classification

The classes tend to have strong geographical associations due to the influence of regional similarities in
landcover and fire regimes (figure 2.2); a notable exception is the urban class (Class A), which follows the
national pattern of population density and urban development.

% Historical fire regimes refer to the characteristic frequency and severity of wildfires prior to European settlement.
Further discussion of fire regime can be found in Chapter 3.
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Figure 2.2. Map of the geographical distribution of the 11 landscape classes across the conterminous United

States.

The nature of each class is revealed by looking at both the variables used in the classification tree and
the broader range of descriptive variables for each county. Figure 2.3 provides an abbreviated label for
each class as well as some simple comparison graphics for looking at the distributions of eight selected
variables within each class. For example, landscape class D characterizes agricultural and grassland
areas that are relatively devoid of forested areas or Federal ownership, historically experienced very high
levels of natural fire, and generally fall in the lower half (moderate) of the national range with respect to
the four other variables. Using this and other information, one can develop an informative, general
narrative that applies to the counties within each class.
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Figure 2.3. Visual summarization of the characteristic features of 11 landscape classes with respect to eight
variables of interest.

Furthermore, the landscape class narratives help point to possible management options or policies that
would advance the goal of landscape resiliency within each class, recognizing that each class could
connote a unique interpretation of “landscape resiliency” that is specific to the conditions found therein.
Thus, landscape classes are used to promote a context-specific discussion of management options that
matches actions and activities to landscapes. More complete landscape class narratives and data
descriptions are available online through the Cohesive Strategy data and tools library (refer

to http://www.forestsandrangelands.gov/strategy/thestrategy.shtml).

Conclusion: Counties have been classified using a relatively small set of variables into various
“landscape classes” that share common attributes. Examining multiple variables reveals both
similarities and differences among counties relative to the theme of landscape resiliency.
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Community Clusters

The second national goal of the Cohesive Strategy is promoting fire-adapted communities. The wildfire
risk to communities and values can be viewed as the intersection of three principal elements: wildfire
occurrence and extent, homes and communities, and social and economic resources. The first simply
captures the magnitude of the hazard posed by wildfire. The second and third reflect the principal values
at stake. The values threatened include buildings, homes, infrastructure, public and firefighter safety,
public health, and many of the benefits that communities derive from the landscapes around them.

Quantifying all of the values that could be threatened by wildfire across the Nation is impractical. The
number and distribution of homes located within the WUI is often used as a surrogate for many of the
tangible values at risk, a convention followed here. Homes do not capture all of the values that are
affected by wildfire, but it also recognized that losing a home is a catastrophic loss for the individual(s)
affected. The number of homes lost in a wildfire is often equated by the public with the magnitude of the
overall damage, even though other values are clearly impacted.

The capacity of a community to prepare for, respond to, and recover from a wildfire event is also a critical
concern. There is an emerging literature on the concept of social vulnerability to catastrophic events.
Researchers have generally looked at a combination of demographic and economic information to assess
the vulnerability of individuals, families, and communities. Survey data on family incomes, education, and
indicators of household stress were used to suggest relative vulnerability, while also considering metrics
of economic activity within each county.

A statistical technique known as cluster analysis was used to group counties. Variables reflective of the
amount of area in WUI and density of homes within it, demographic measures of household stress and
economic advantage, and measures of area burned by wildfires and ignition density were used in the
cluster analysis. Cluster analysis was used because it provided a cleaner separation of counties when
considering all variables simultaneously, as opposed to sequentially as in a classification tree.

The result of the cluster analysis is a set of eight “community clusters” that are simply numbered 1 to 8 in
no particular order. Simple labels were assigned based upon the distribution of key variables within each
community cluster (figure 2.4).
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Figure 2.4. Visual summarization of the characteristic features of eight community clusters with respect to
six variables of interest.
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All community cluster types can be found in each of the three geographic regions, albeit in decidedly
different proportions (figure 2.5).

Community Clusters
1

[ - I N ]

Figure 2.5. Spatial distribution of community clusters

Geographical affinity of several clusters is apparent, but is not as strong as with the resiliency classes.
This result highlights the fact that there are counties with similar fire histories, WUI patterns, and
socioeconomic attributes scattered throughout the Country. Community clusters were used to develop
narratives that in turn are used in the discussion of policy options below, complementing the landscape
classes (refer to the online Cohesive Strategy data and tools library for complete description of the
community cluster narratives).

Conclusion: Counties have been grouped using a relatively small set of variables into various
“community clusters” that share common attributes. Examining multiple variables reveals both
similarities and differences in community wildfire risk among counties.
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Intersecting Landscape Classes and Community Clusters

The most vexing problems in wildland fire management cannot be solved by looking solely at landscape
conditions, nor is a community perspective adequate by itself. A combination of the two sheds light on the
most difficult issues. Placing the community clusters in juxtaposition with the landscape classes creates a
combination class that provides greater environmental context to the community clusters, while
simultaneously enhancing the socioeconomic dimensions of the landscape classes.

The intersection of the community clusters with the landscape resiliency classes and the number of
counties in each combination class is shown in

table 2.1. Blank spaces in the table indicate that no counties fell within the intersection. The table
indicates the number of counties, not the spatial extent covered by each combination class; differences in
county size across the country affect the distribution of area.

Table 2.1.The number of counties within the conterminous 48 states that fall within each combination of
community cluster and resiliency class

Community Clusters
Landscape Grand
Classes Total
1 2 3 4 5 6 7 8
A 8 3 31 30 71 4 129 194 470
B 68 5 78 1 6 56 220
C 15 5 12 9 7 54
D 56 38 29 2 265 5 14 409
E 22 76 7 3 28 22 1 159
F 2 32 6 8 12 7 68
G 18 24 28 12 4 8 20 17 131
H 29 8 189 8 30 54 42 99 459
| 62 18 145 7 207 24 60 192 715
J 69 24 38 7 4 8 150
K 40 135 13 15 16 17 38 274
Grand Total | 280 318 606 133 717 154 305 596 3,109

Note: Combinations highlighted in green show strong positive association between classes and clusters.

An interesting observation from this table is that almost all of the possible combinations are represented
by one or more counties. This spread across combinations reflects the considerable diversity found
across the United States. It also highlights the challenges that arise when trying to make generalizations.
Fortunately, the total number of combinations (79) is manageable, and there are distinct patterns that
suggest common narratives.

Although a landscape class may be distributed across all community clusters (or vice versa), they are not
independent. That is, there are distinct patterns of association or spatial correlations between the two
such that various combinations occur more frequently than they would by chance alone, while others
occur less frequently. Combinations where the observed frequency is twice or more the expected
frequency are highlighted in green in
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table 2.1. For example, landscape class A, which represents a landscape dominated by human
development, is strongly associated with community clusters 7 and 8, which are primarily urban and
suburban communities, respectively. Similarly, landscape class D has a strong association with
community cluster 5, both of which are often associated with counties dominated by agricultural
development. The association between classes and clusters reflects both the human footprint on
landscapes, and conversely how biophysical landscapes have influenced human development. Many of
the unique attributes of each combination are described in online references (see Appendix C).

It is reasonable to ask whether the combination of landscape and communities is sufficient to cover all the
complexities and issues that are involved in wildland fire. For example, can we distinguish between areas
with different levels of response capacity, the complexities of mixed land ownership, and overlapping
jurisdictional responsibilities? Many of these issues were examined, and consideration was given to
whether an additional classification system(s) might be necessary. In general, the two-dimensional
system proved adequate for addressing the issues at hand. Those few issues that exhibit geographical
patterns that cannot be explained with the combination classes can be examined using other means.

Conclusion: The combination of landscape resiliency classes and community clusters provides
a powerful mechanism to discern and relate both the environmental and socioeconomic
dimensions of the landscape simultaneously.

Chapter 2 Summary

Wildland fire in the United States involves multiple, complex issues that exhibit considerable variation
across the country, as well as remarkable similarities. Understanding both the differences and similarities
is necessary to develop a cohesive national strategy. Previous efforts within the Cohesive Strategy have
documented many of the issues from a regional perspective, which allows interregional comparisons, but
falls short of providing a national perspective needed to develop a national strategy.

Comprehensive data sets from multiple sources were combined through a rigorous analytical
classification process to group counties along two central themes: landscape features and community
risk. This combination classification system provides a useful mechanism for developing common
narratives for subsets of counties, irrespective of regional boundaries. These common narratives facilitate
development of national management direction that recognizes and is tailored to more specific local
conditions. The combination of landscape classes and community clusters is used to explore
management opportunities and suggest national priorities, as described in following chapters.
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CHAPTER 3 —NATIONAL CHALLENGES
AND OPPORTUNITIES

Wildland fire encompasses numerous interacting and complex social, ecological, and physical factors.
Throughout each phase of the Cohesive Strategy effort, simple conceptual models have been used to
illustrate how management actions interact with the physical and human-built environment, events, and
processes to influence the risk associated with wildland fire. For example, consider the hypothetical case
of a single wildfire. Whether a wildfire ignites and how extensively and intensively it burns depends on the
interactions of five factors: a source of ignition, available fuels, topography, weather, and suppression
response. By itself, the wildfire is simply an event. It can be described by its location, intensity, duration,
extent, or other characteristics, but it has no normative value—it is neither good nor bad. However, the
consequences, both negative and positive, matter. For example, wildfire is considered to be ‘bad’ or even
catastrophic, whenever homes and other structures are involved; economically valuable timber is lost;
critical wildlife habitat is degraded; or other values are lost depending on the location, extent, and
intensity of the wildfire. In contrast, wildfire can also be ‘good’ and have positive effects, particularly
environmental, such as creating an environment for fire-dependent or fire-tolerant plant and animal
species to flourish; burning plant litter to limit the intensity of future wildfires; or destroying harmful
pathogens. Many plant and animal communities have come to depend on wildfire of many different
intensities to renew and reinvigorate them, processes that have been interrupted for a century or more
following the onset of organized wildfire suppression.

Pagami Creek Fire in Minnesota, 2011. The fire spread from the Boundary Waters Canoe Area Wilderness and
grew to over 92,000 acres. Photo credit: Kari Greer.
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The conceptual model is completed by adding consequences (value changes) and management options
available that might directly affect factors contributing to risk (figure 3.1). For example, a fire prevention
program could lessen the probability of human-caused ignitions. Similarly, a fuels treatment program
might change fire behavior and make it less damaging or easier to suppress. A third option might be to
consider adding firefighting capacity to the local community or management unit so that wildfires are
contained before they grow large and damaging. Finally, the likelihood of a wildfire damaging homes or
other structures can be reduced by treating the immediate area around the home or near other highly
valued resources.

Prevention
Fuel Programs Response
Treatments Capacity

Ignition i
Eucls Suppression
Response
Fire Extent T h
& Intensity OROgraphy

Reduce
Exposure

Conseguences
(Loss & Gain)

Note: Model includes five principal contributing factors (blue circles),
consequences, and four management options (grey boxes) designed to either
change wildfire extent and intensity, or to alter risk by changing the degree of
exposure experienced by valued elements of the landscape.

Figure 3.1. A simple conceptual model of wildfire

The conceptual model of a single wildfire can also be viewed as a caricature of larger wildland fire
challenges. Nationally, five basic factors determine when, where, and how intensely wildfires burn:
climate, topography, vegetation, ignitions, and suppression. Of these, two are realistically beyond the
influence of wildland fire managers—climate and topography—but cannot be ignored. Management
directly influences the remaining three, but they rarely are as straightforward as the conceptual model
might suggest. Similarly, mitigating consequences by reducing exposure is often difficult in practice.
Understanding the national implications of various policies and actions requires more sophisticated and
nuanced exploration of key pathways by which actions lead to desired outcomes.
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In the following sections, the analysis and discussion is organized around four national challenges that
basically follow the key pathways suggested in the conceptual model above. These include:

e Vegetation and Fuels;

¢ Homes, Communities, and other Values at Risk;
e Human-caused Ignitions; and

o Effective and Efficient Wildfire Response.

The variation across the Nation in landscapes and community structure described in Chapter 2 suggests
that no two counties are likely to experience identical challenges or respond the same to management
options. For example, some areas will respond positively to fuel treatments, while other areas will be
more sensitive to greater emphasis on prevention programs. This implies that there are no one-size-fits-
all solutions or prescriptions for reducing overall risk. The same can be said of the challenges, where
some issues are more or less important, depending upon the circumstances of each region or county.
Most of the potential actions previously identified by the RSCs address these four national challenges.
Administrative actions that focus primarily on improving overall efficiency by sharing information,
personnel, and resources form a fifth class of overarching challenges affecting wildland fire management.
Representatives of the three RSCs also identified specific national priority barriers and critical success
factors for improved landscape resiliency, fire-adapted communities, and improved fire response. These
barriers or critical success factors align with five general classes of national challenges (table 3.1),
consistent with the simple conceptual model (refer to Appendix C for additional detail on the barriers and
success factors).

Table 3.1. High-priority barriers and critical success factors
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Understanding how investment choices might play out differently across the Nation is critical to being able
to plan an efficient and effective national strategy. In the following sections, each of the four national
challenges are examined. In this analysis, the focus is shifted from what the Nation wants to achieve—
national goals—to what challenges must be overcome and actions taken toward those goals.
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The analysis seeks to answer three principal questions: (1) Why is this a national issue or challenge?
(2) How does the issue vary across the Nation? (3) Where are the greatest opportunities for positively
addressing these challenges and mitigating risks?

The remainder of this chapter focuses on answering these questions. First, each national challenge is
described individually and from an analytical standpoint. Next, opportunities are described through a
series of associated management options (refer to Table 3.3 for a complete description of all
management options presented). A map for each management option displays the spatial distribution of
opportunities nationally as well as a brief conclusion related to the management option. Lastly, a
summary of all four thematic challenges and opportunities is presented. The options and opportunities
inform national and spatially explicit priorities described in Chapter 4, The National Strategy. Options and
opportunities presented herein are additional useful information to inform land use plans, policies,
ordinances, and other applicable guidance, which govern decisions made at national, regional, state, and
local scales.

Vegetation and Fuels

Wildland fire from both natural and human causes has played a prominent role in shaping the landscapes
of North America for millennia. There is an extensive collection of literature on the ecological role of fire in
North American ecosystems and widespread understanding of the historical role that human settlement
patterns have had in changing the frequency, extent, and location of fire. One universally accepted point
is that nearly all of the natural vegetation communities across North America historically burned—many
quite frequently. The intensity with which they burned was a function of both the biophysical environment
(climate, topography, and vegetation) and the frequency of ignition, both natural and human-caused.

In general, more frequent burning is associated with less intense or severe wildfires. Conversely,
infrequent burning generally leads to higher severity fires that consume much of the aboveground live and
dead vegetation—the principal fuels in a wildfire. This pattern arises naturally from the accumulation of
fuels between events, absent of any other disturbance or activity that reduces it. Ecologists use the
concept of fire regime and fire regime groups (FRG) to characterize the relationship between fire
frequency and fire severity and their ecological implications (table 3.2, from Barrett and others [2013]3).

Of note is the relatively high frequency of fires in FRGs | and Il, which average 35 years or less between
fire events and include many of the fire-adapted forest and rangeland types in the United States. Nearly
half of the current undeveloped natural vegetation within the conterminous 48 states falls within lands that
historically supported FRGs | and 1l (figure 3.2), totaling about 1.1 million square miles. If we presume that
this area previously experienced a fire return interval of 35 years (the upper-bound), then a lower-bound
estimate of roughly 31,000 square miles (over 20 million acres) would have burned on average each year
within these two FRG areas alone. Such estimates provide a sense of perspective when compared to the
annual acres burned in the recent decade, 2002 through 2011. The best estimate of annual area burned
in counties dominated by FRGs | and Il within the conterminous 48 states is roughly 7,800 square miles,
or 1/4 of the historical lower bound for this area. Another way of stating this is that the average time
between wildfires has more than quadrupled across a significant portion of our Nation.

% Barrett, S.; D. Havlina; J. Jones; W. Hann; C. Frame; D. Hamilton; K. Schon; T. Demeo; L. Hutter; and J. Menakis.
2010. Interagency Fire Regime Condition Class Guidebook. Version 3.0 [Homepage of the Interagency Fire Regime
Condition Class website, USDA Forest Service, U.S. Department of the Interior, and The Nature Conservancy].
[Online], Available: http://www.frcc.gov/.
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Increasing the time interval between fires means that many fires occurring today are of higher severity
than they were historically. Substantive shifts in vegetation away from fire-adapted species are also
occurring. Changes in fire return intervals are not limited to just FRGs | and Il. A previous analysis
suggested increased fire return intervals throughout the United States except for some areas of the
Southwest and Great Basin, where invasive grasses have contributed to reduced fire intervals and
radically changed vegetative structure and composition. A second significant observation is that many of
the large fires that occur today disproportionately occur in areas that historically were FRGs IV and V.
These include many areas where the natural fire regime is relatively infrequent, high-severity fires—the
most difficult and expensive to control or extinguish.

Table 3.2. Fire regime groups and descriptions

Group Frequency Severity Severity description
Generally low-severity fires replacing less than
| 0 to 35 years Low / mixed _25 percent of the do_mln_ant overstory vegetation; can
include mixed-severity fires that replace up to
75 percent of the overstory
I 0 to 35 years Replacement ngh-seyerlty fires replacing grgater than 75 percent of
the dominant overstory vegetation
m 35 to 200 years Mixed / low fCi;rtzxgerally mixed-severity; can also include low-severity
\% 35 to 200 years Replacement High-severity fires
v 200+ years Replacemgnt/ Generally repllacelment severity; can include any
any severity severity type in this frequency range

Source: Barrett and others (2010)

The issue is not as severe in areas under active prescribed fire regimes, including southeastern pine
forests and some western forests and grasslands. For example, a recent survey reported 7.9 million acres
of prescribed fire activity for silvicultural purposes in 2011, 6.5 million acres of which occurred in the
Southeast.” There also are areas within larger national parks, scattered wildlife preserves, and
designated wilderness areas nationwide where natural fire regimes have been successfully reintroduced
and maintained for decades.

Understanding these broad-scale changes in fire regimes is essential to crafting an effective national
strategy that includes cost effective and targeted fuels treatments. Fire regimes are intrinsically and
fundamentally connected to fuel accumulation, vegetation composition, and subsequent fire behavior
when wildfires inevitably occur. More extreme fire conditions can be expected in areas where the time
between fires has been extended, unless fuels have been reduced by other means. Human development
and suppression can postpone wildfires, but not exclude them, except in unusual circumstances.

* Melvin, Mark A. 2012. 2012 National Prescribed Fire Use Survey Report. Technical Report 01-12. Coalition of
Prescribed Fire Councils, Inc. 19 p. Available at http://www.prescribedfire.net
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Figure 3.2. Historical fire regime group values in areas currently dominated by natural vegetation

Moreover, the confluence of climate factors and the fuel accumulations that result from sustained,
vigorous suppression in some locations make exclusion increasingly difficult. The basic biophysical
environment remains conducive to wildfire and is unlikely to change in a way that would mitigate wildfire
occurrence.’ Fuels do not simply disappear in the absence of wildfire in fire-adapted ecosystems. Either
they accumulate and wait for the next fire to occur, slowly decompose, or some form of active fuels
management such as prescribed fire or mechanical treatment is required. Conversely, in those
ecosystems where fires have become more frequent, fuels management may be required to protect
remaining unburned areas or to alter species composition or structure.

Historical perspective provides a benchmark for areas where returning natural vegetation to near-
historical or desired conditions is a primary objective. However, a fundamental challenge in wildland fire
management is that restoring historical conditions is neither practical nor desirable in several locations.
The degree to which wildfires or fuels management can be tolerated within a given landscape depends
upon community values and land management objectives.

Where fuels cannot be managed to match historical levels, then adjustments must be made within human
communities to accommodate a new normal in fire occurrence and extent. For forested systems, this
likely means a progressive transition from historical FRG | or 11l to a new FRG IV and less frequent,

® Some northern hardwood forests may be the exception to this general rule. As human burning has decreased,
compositional and structural changes within these forests have caused them to become more fire-resistant so they
burn less frequently and less intensely.
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higher-intensity fires. Higher-intensity fires lead to higher suppression difficulty, increased risks to
firefighter and public safety, and more severe social or ecological damage when they occur. Changes in
rangeland and shrubland systems also can lead to increased, more continuous fire extent, often with
greatly increased rates of spread, which also increase suppression difficulty and risk to firefighters.
Additionally, changes in fire frequency can lead to an undesirable mix of new species that move into
these systems (e.g., invasive grasses such as cheatgrass or encroachment by woody species such as
juniper).

Opportunities Discussion

The primary purpose of hazardous fuels management is to reduce the extent, intensity, and severity of
wildfire if and when it encounters a treatment area during the lifespan of the treatments.® To be effective,
fuel treatments must reduce fireline intensities under the conditions most likely to result in harm. That is,
they have to work across a range of weather conditions likely to occur during a wildfire. Depending on the
ecosystem, reduced extent, intensity, and severity can have beneficial ecological effects. For example,
wildfires burning less intensely may mimic historical fire effects more closely, helping to restore or
enhance native, fire-adapted vegetation. In addition, less severe fires damage or kill fewer economically
valuable trees and exhibit less soil erosion following fires. Strategically placed fuel treatments can have
broader landscape effects that extend beyond the perimeter of the area physically treated, either through
affecting fire behavior directly or by facilitating ecologically sensitive containment strategies. Such
treatments can affect the spatial distribution of fires, leading to more desirable vegetation composition
and structure, which reduces the potential for invasive species and can help preserve structure that is
currently limited on the landscape (i.e., sagebrush).

Reduced intensity also means that suppression efforts are more likely to be effective and can be
conducted more safely in areas where wildfires are unwanted or threaten communities. Fuel treatments
near homes and communities also are an effective, proactive way of reducing the likelihood of structure
ignition and enhancing the safety of firefighters and the public.

The three primary means of managing fuels are prescribed fire, managing wildfire for ecological purposes
and resource objectives, and non-fire treatments involving mechanical, biological, or chemical methods.
Treatments can occur in isolation or in combination, depending on management objectives and resource
availability.

® Here, vegetation treatments for the primary purpose of reducing hazard are distinguished from treatments that
reduce vegetative fuels as a secondary benefit. For example, prescribed fire can be used for the primary benefit of
promoting desirable vegetation in areas devoid of significant wildfire hazard (e.g., native rice fields). Many
agricultural, silvicultural, and habitat enhancement practices have secondary fuels benefits, but are not conducted for
that primary reason.
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Untreated forest area after the 2011 Wallow Fire near  Treated forest area along the same road near Alpine,
Alpine, Arizona. Photo credit: Kari Greer. Arizona, after the Wallow Fire. Photo credit: Kari
Greer.

Management Option: Prescribed Fire

Prescribed fire is one of the more effective and cost-efficient means of managing vegetation for multiple
purposes, including hazard reduction, ecosystem restoration or maintenance, silviculture, and others. In
general, prescribed fire is an effective tool in areas with fire-adapted or fire-dependent vegetation that has
evolved with fire. Prescribed fire is also used to a lesser extent as site preparation in rangelands (i.e.,
preparation for chemical application for eradicating invasive species) or post-harvest clean-up in forested
systems.

Prescribed fire carries inherent risk, as fires can escape the prescribed perimeter or produce hazardous
smoke if not managed correctly. Prescribed fire also varies widely in cost because of terrain, weather, and
the spatial pattern of fuels, meaning that its application is not always economically feasible. Implementing
and maintaining a prescribed fire regime, therefore, requires properly trained personnel, adequate
resources, and the willingness on the part of the landowners and nearby communities to accept the costs
and potential disadvantages of prescribed fire in exchange for the potential benefits.

Broad areas of the country have the potential for prescribed fire use based on their natural fire regime,
vegetation, and level of human development. National maps of potential for prescribed fire use were
developed in both forested and non-forested systems based on vegetation, historical fire regime, and land
cover. These maps provide a baseline from which further opportunities for use were explored. Emphasis
is on broad-scale application of prescribed fire, focusing on counties where a significant portion of each
county has the potential for prescribed fire use. Specific local concerns such as smoke management,
cost, or environmental issues that might limit or constrain prescribed fire use were not considered.
Conversely, local issues that might call for prescribed fire use on a more limited basis were not analyzed.
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Prescribed fire use in longleaf pine forest to reduce fuels in South Carolina. Photo credit USDA Forest
Service Southern Research Station Archive.

One management opportunity for prescribed fire use is to maintain or expand its application in areas
where it currently is used (Prescribed Fire A, figure 3.3). Fire management specialists in these areas have
the necessary training and experience to implement a prescribed fire program and the history of use
suggests community acceptance and tolerance. The analysis of probable areas of prescribed fire use
based on remotely sensed data and other reports indicate that many counties throughout the Southeast
and scattered counties in the Northeast and West are substantively using prescribed fire. This option
would build on that experience and expand its use where economically feasible and socially acceptable.

A second opportunity is to expand into areas with prescribed fire potential, yet evidence of current,
widespread application is lacking (Prescribed Fire B, figure 3.3). These include many areas in the West
as well as counties in the central Appalachians. Implementing prescribed fire regimes in these regions
likely will require additional training and resources, as well as outreach and coordination with the
communities that are most likely to be affected. Environmental challenges to meeting land management
objectives, especially in rangeland systems with invasive species (e.g., cheatgrass) or critical wildlife
habitat, will have to be addressed appropriately and may constrain opportunities, as will the economic
costs of introducing prescribed fire in areas under stress.

The third opportunity (Prescribed Fire C, figure 3.3) includes counties that have areas with potential for
prescribed fire, but perhaps not to the extent as in counties displayed in Figures 3.3 as Prescribed Fire
options A or B. As an example, these include counties where a smaller proportion of the total county area
is suitable for prescribed fire, but it generally occurs in remote areas in large contiguous blocks. These
include Western counties with areas of low road density and where more than 25 percent of the total
county area is suitable for prescribed fire. Remoteness presents the advantage of possibly fewer conflicts
with human communities, but the disadvantage of potentially higher application costs and difficulty of
control.
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Figure 3.3. Prescribed Fire. Spatial distribution of the three management options suggested for maintaining
or increasing the use of prescribed fire

Conclusion: Prescribed fire is a useful tool with potential for widespread increased application.
Three possible options are identified, which collectively total approximately 55 percent of the
land area of the conterminous 48 states. Considerations for application of prescribed fire and
public acceptance of the use of prescribed fire as a tool vary nationally. Prescribed fire has
inherent risks, such as the potential to human health and safety, which must be considered at
the local level and may limit application.

Management Option: Managing Wildfire for Resource Objectives

Managing wildfire for resource objectives and ecological purposes refers to a strategic choice to use
unplanned ignitions to achieve resource management objectives. Federal fire policies traditionally
restricted use to Federal wilderness areas, national parks, or other remote areas under specific conditions
or circumstances. These restrictions were intended to reduce risk and avoid potentially negative impacts
or consequences to lands of other ownership. Guidance issued in 2009 regarding implementation of
Federal fire policy ensures consistency among agencies and has led to expanded application of this
method to manage wildland fuels. In contrast, most state and local jurisdictions are statutorily constrained
to provide full wildfire suppression due to values at risk, human-caused fires, and protection of private
lands. Like prescribed fire, allowing wildfires to burn for the purposes of ecosystem restoration or hazard
reduction has inherent risk. These risks must be balanced with the potential benefits on an individual
incident basis, which requires both pre-incident planning at the landscape scale and sophisticated
incident management.
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Firefighters used canoes and seaplanes to fight the Pagami Creek Fire in Minnesota’s Boundary Waters
Canoe Area Wilderness in 2011. Photo credit: Kari Greer.

Opportunities for managing wildfire for resource objectives were identified by first looking at those areas
where prescribed fire was deemed suitable. Counties where managing wildfire for multiple benefits in
forested landscapes seems plausible (Wildfire for Resource Benefit A, figure 3.4) are identified separately
from those counties dominated by non-forest vegetation where this tactic might also be applied (Wildfire
for Resource Benefit B, figure 3.4). Both management options for wildfire for resource benefit in forested
landscapes (A) and non-forested landscapes (B) are associated with rural areas with few roads, low
numbers of ignitions (mostly natural), moderate flame intensities, and large contiguous blocks of natural
vegetation. The forested areas have a high percentage of Federal ownership (primarily USFS, Bureau of
Land Management (BLM), or NPS) and a mix of FRGs |, Il, and 1V. Non-forested areas include counties
with low Federal ownership and FRGs Il and IV. In some areas, management constraints will limit
opportunities for managing wildfire. For example, sage grouse conservation efforts focused on preserving
critical habits from wildfire is a significant constraint in many areas and warrants special consideration.

A third set of counties was highlighted where the landscape characteristics suggest potential ecological
benefits from managing wildfire for resource objectives, but the community attributes suggest a higher
potential for conflicts (Wildfire for Resource Benefit C, figure 3.4). Community concerns could lead to
greater restrictions and control on incident management objectives.
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Wildfire for Resource Benefits (WFRB)
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Figure 3.4. Wildfire for Resource Benefits. Spatial pattern of counties where options for managing wildfires
for resource objectives and ecological purposes might prove useful

Conclusion: Managing wildfire for resource objectives and ecological purposes is a useful tool
for managing fire-adapted ecosystems and achieving fire-resilient landscapes, but has limited
potential for broad application throughout the Nation because of its inherent risk and state
statutory constraints.

Management Option: Fuel Treatments Using Mechanical, Biological, or Other Non-fire Methods

A variety of methods that do not directly involve fire often are used to change vegetation composition and
structure and alter fuels to reduce hazard. These include product utilization along with various mechanical
thinning and debris disposal techniques. Non-mechanical methods can involve livestock grazing to
reduce fine fuels in rangeland systems, or using herbicides to eradicate or suppress unwanted
vegetation. These methods can be used wherever they are economically viable, especially where using
fire as a management tool is undesirable or carries high risks. One advantage of such methods is that
they often can be applied with a greater level of control over the location, timing, and desired outcome of
the treatment. Mechanical treatments are particularly suited for fuels management following natural
disturbances such as severe storms, intense droughts, or insect outbreaks that radically change forest
structure. These aptly named “event fuels” can quickly create hazardous conditions in areas that
otherwise seemed relatively benign.
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An added advantage of mechanical treatments in forested ecosystems is the potential to use the removed
woody material for other purposes. Forest thinning might result in excess stocking being utilized as
sawlogs, wood chips, or specialty products made from small-diameter trees. If markets exist for the
byproducts of the treatment, then there is a greater chance of treatments being economically viable.

Commercial timber harvest, as a viable fuels management option, has substantial potential to both offset
economic costs and enhance effectiveness in many areas. Sustainable forest management for
commercial timber or pulpwood can provide greater access, enhance other resource values, enhance
control over both wildfire and prescribed fire, and reduce wildfire threat. To be effective in meeting fuel
reduction and forest management goals, treatments must address slash and debris disposal without
exacerbating spread of invasive species. Long-term interests of landowners and the strength of local
markets will most likely determine the success of offsetting treatment costs. Mechanical treatments also
are not wholly adequate surrogates for fire in terms of ecological effects, limiting their suitability in various
situations.

Timber harvesting as part of a fuels management project on the Deschutes Collaborative Forest Project in
Oregon. Photo credit: Deschutes National Forest, Sisters Ranger District.

Opportunities for using active timber markets to offset costs of mechanical fuels treatments in forests
were identified by using data about timber jobs, mill production, and forested area available for
mechanical treatment (Non-fire Fuels Treatments A, figure 3.5). These counties occur throughout the
Northeast and Southeast, within the Pacific Northwest, and are scattered in the interior West.
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A second opportunity includes non-forested counties where combinations of mechanical (mowing),
chemical herbicide use, or biological control (grazing) appear feasible (Non-fire Fuels Treatments B,
figure 3.5). These include the range and grasslands systems where frequent—even annual—control of
vegetation might be advantageous or where it is desirable to alter vegetation composition and structure
and limit fire extent. Economic costs and benefits will vary locally and depend on treatment type. For

example, grazing rights or leases might be managed in ways that promote fuels management at reduced
costs.

A third opportunity includes counties where mechanical treatment in forests offers considerable benefit,
but where evidence of economic value or markets to support such activities is weak (Non-fire Fuels
Treatments C, figure 3.5). These include major areas of the intermountain West, central Texas and
Oklahoma, and scattered counties throughout the Southeast, Northeast, and Pacific Coast.

Non-fire Fuel Treatments

[ A = Mon-fire fuel treatments supparted by active mber industry,
[T B = Hon-fire fuel treatments in non-forested areas suppened by grazing of mowing,
[ & = man-fire fuel treatments are profared option but Supporting markets are weak,

Figure 3.5. Non-fire Fuel Treatments. Spatial distribution of counties where mechanical, biological, or other
non-fire treatments might be useful
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A variant on the theme of non-fire fuel treatments highlights areas where economically sustainable
mechanical treatment could be used as a precursor to, and combined with, safer and more expanded use
of wildland fire. The intent is to use mechanical treatments strategically to reduce the risks from wildland
fire use across a broader landscape. For example, mechanical treatments in pine plantations that are
located between communities and wildland areas might facilitate prescribed fire use or allow greater
response flexibility in the wildlands. Essentially, this involves an intersection of the management options
for both prescribed fire (Figure 3.3) and non-fire fuels treatments supported by active timber industry
(Non-Fire Fuels A, Figure 3.5). The net result is the management option for non-fire fuels treatments as
an economic precursor to managed fire (figure 3.6), which includes many southeastern counties, the
Pacific Northwest, and scattered interior counties.
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Figure 3.6. Non-fire Fuel Treatments Preceding Managed Fire. Spatial distribution of counties where
mechanical treatments of forested areas might be used as a precursor to expanded wildland fire use

Conclusion: Fuel treatments involving mechanical, biological, or chemical methods offer many
advantages in terms of greater control over the outcome and reduced risk of unintended
consequences. The disadvantage is usually higher economic cost, which in some cases can be
offset by active economic markets for the byproducts of the treatment.
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Homes, Communities, and Values at Risk

The aforementioned changes in fire regime are just one component of the overall historical changes in
wildland fire that have occurred across the United States. Much has been written about the growth of the
WUI and the concomitant risks from wildfire and challenges that it brings. There are several recent and
accessible summaries of this literature, including Stein and others’ (2013) report, Wildfire, wildlands, and
people: Understanding and preparing for wildfire in the wildland-urban interface—a Forests on the Edge
report” and references therein. Many of the data sets referenced by Stein and others (2013) are
incorporated in the analyses described in Chapter 2 and below.

Opportunities Discussion

As described in Chapter 2, the motivation underlying the development of the community clusters is the
recognition that risk to communities arises from the intersection of multiple factors, including the
frequency and extent of wildfires, the distribution and density of homes within the WUI, and components
of social vulnerability. These factors must be considered in total when identifying opportunities and
designing management options for reducing risk to homes, communities, and other important values.

Many programs that strive to reduce losses to homes and communities from wildfires focus on the
immediate vicinity of the home or the surrounding community. Research suggests that the public also is
increasingly concerned with the overall environmental health of the land, with fire representing one
influencing and important factor. Reducing the likelihood that a wildfire burning in adjoining vegetation will
ignite homes or other structures is one of the more effective avenues to reducing losses. Individual
homeowners can take many actions, but others require concerted effort at the community level to be
effective. Similarly, community efforts without commensurate attention by local home and business
owners are unlikely to succeed. Therefore, actions by property owners to reduce the ignitability of homes
and other structures are prudent wherever structures are near flammable vegetation. Data on the
incidence of buildings involved in outdoor fires suggest that essentially all communities would benefit from
more attention by property owners. Beyond that first step, there are areas of higher risk where additional
emphasis on home or community efforts might be placed.

" Stein, S.M., J. Menakis, M.A. Carr, S.J. Comas, S.I. Stewart, H. Cleveland, L. Bramwell, and V.C. Radeloff. 2013.
Wildfire, wildlands, and people: understanding and preparing for wildfire in the wildland-urban interface—a Forests on
the Edge report. Gen. Tech. Rep. RMRS-GTR-299. Fort Collins, CO. U.S. Department of Agriculture, Forest Service,
Rocky Mountain Research Station. 36 p.
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This home was lost because it had not proactively This home was saved because it was located in a
reduced risks posed by wildfire through homeowner thinned area which provided safety to firefighters

action and hazardous fuels reduction before the who burned the ground fuels around it as the
Wallow Fire in Arizona, in 2011. Photo credit: Kari Wallow Fire approached. Photo credit: Kari Greer.
Greer.

Recent patterns of structures lost or buildings involved in incidents help identify areas of possible
prioritization. Figure 3.7 presents a series of bar charts that show the relative area burned, proportion of
structures lost, and proportion of buildings involved for each of the eight community clusters from 2002
through 2011. Here, the number of structures lost comes from an interagency reporting system that is
primarily used to record larger incidents, while the count of buildings involved comes from the National
Fire Incident Reporting System (NFIRS), which generally reports on more local incidents. The chart is
scaled such that each set of bars sums to 100 percent. One can readily observe that the largest
proportion of area burned and many of the structures lost occur in community cluster 2, while much of the
area burned and the largest proportion of structures lost occur in community cluster 4. Thus, community
clusters 2 and 4 are obvious candidates for greater focus on both community-level planning and individual
structure protection. Community cluster 3 has the highest area burned among clusters common in the
East and sizable numbers of structures involved. Community cluster 6 shares many of the same attributes
with clusters 2 and 4 where it occurs in the West, and is similar to community cluster 3 in the East.
Additional information on the configuration of the WUI in these four clusters reinforces the need for
community-level planning, given that fires threatening homes often originate beyond the perimeter of the
community itself.
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Figure 3.7. Bar chart showing the relative area burned, proportion of structures lost, and proportion of
buildings involved for each of the eight community clusters. Data from 2002 to 2011.

Management Option: Home and Community Action

Community clusters 7 and 8 are distinguished by very high numbers of buildings involved and structures
lost relative to the area burned. This suggests that they would benefit by focusing on protecting individual
homes and actions by individual property owners. Looking more broadly, the density of structures lost or
buildings involved in wildfires highlights opportunities across the United States where homes are affected
by wildfire and would substantively benefit from greater individual home protection efforts (Home Defense
Action, figure 3.8). Community clusters 2, 3, 4, and 6 include counties where community planning and
coordinated action in combination with individual actions by property owners should be highly encouraged
(Home and Community Defense Action, figure 3.9).
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Figure 3.8. Focus on Home Defensive Actions. Counties across the Nation where homes and other structures
have been involved in wildfires, suggesting greater emphasis on actions by individual property owners
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for context.
Figure 3.9. Focus on Combination of Home and Community Actions. Counties where community-level
planning is most essential
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Management Option: Building Codes

One approach to making homes and other buildings more resistant to ignition is to focus on building
materials and construction standards. Such standards engage individual property owners and enhance
the effectiveness of community-wide actions. Building standards and adjustments in infrastructure are
more easily applied to new construction and development than to existing development, and communities
can be designed or managed in ways that enhance response effectiveness or mitigate risk. Changes in
building codes are more likely to be effective when targeted at areas of new construction in high-hazard
areas, and consequently counties with increasing WUI area or increasing WUl home density growth—the
latter being more closely aligned with increasing home construction overall—suggest opportunities where
such efforts are most likely to have a significant effect. Because municipal and non-municipal areas tend
to exhibit varying levels of ability to implement building standards, these are mapped separately (Building
Codes A and B, figure 3.10).

Bullding Codes
[ A= Adjust building and construction codes, municipal areas
[ B = Adpust building and construction codes, non-municipal ansas

Figure 3.10. Building Codes. Counties with higher than average rates of home construction and WUI growth
where building ordinances might have a more positive effect on reducing home losses

Conclusion: Protecting homes from ignition by wildfire is a practical step that is applicable
anywhere homes can be found adjacent to natural vegetation. Similarly, coordinated action at
the community level is universally advantageous, but essential when wildfires originate outside
the community perimeter and threaten all residents collectively. New construction offers risk-
mitigation opportunities that may not be available elsewhere.
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Human-caused Ignitions

The historical fire regimes discussed previously are a function of the underlying biophysical environment,
natural ignitions, and burning patterns of Native Americans prior to European settlement for hunting,
gathering, and agricultural purposes. Present day regimes are also strongly affected by the biophysical
influences of vegetation, climate, and natural ignitions, but the human footprint and its effect on fire
regimes is radically different than before. For simplicity, one can broadly divide wildland fire into two
principal regimes—natural and human-driven. In the natural regime, fire occurrence and extent is
primarily driven by environmental variables including vegetation and weather, and natural ignition sources
(primarily lightning). The human-driven regime reflects the primary influence of human-caused ignitions
and the influence of suppression activities. Much like historical fire regimes, the present-day effects of
humans and nature cannot be spatially disaggregated cleanly. That is, both operate within the same
geographical landscape. At any particular point on a landscape (or point in time), one or the other may be
dominant but not exclusive. The implications of the differences between human and natural causes are
clearly important to the concept of designing management options to affect ignitions.

The difference between the natural and human-driven regimes can be illustrated by looking at seasonal
patterns of wildfire occurrence and the area burned by fires of different causes. Figure 3.11 depicts the bi-
weekly pattern of fire occurrence attributed to three different causes: accidental, incendiary, and natural,
compiled from a combination of Federal, state, and local data sets. The most commonly reported causes
are accidental, which include debris burning, fireworks, equipment, campfires, and others. Incendiary fires
include malicious arson events or other incidents where fires were set intentionally using incendiary
devices. Figure 3.11 also indicates the close agreement in time between accidental and incendiary
ignitions. In contrast, natural ignitions have a very strong and consistent seasonal pattern that rises in the
spring, peaks in the summer, and declines in the fall. The seasonal pattern in area burned as a result of
these different causes displays an interesting periodicity in which the area burned due to natural ignitions
exceeds that from other causes through late spring and summer (figure 3.12).
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Figure 3.11. Smoothed time trace of wildfire incidents reported and attributed to different causes throughout
the United States, 2002 through 2011
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Figure 3.12. Smoothed time trace of area burned from incidents attributed to different causes throughout the
United States, 2002 through 2011

Opportunities Discussion

Clearly, human ignitions are the predominant cause of wildfires throughout the United States. In the
conterminous 48 states, more reported incidents began with human-caused ignitions than from natural
ignitions in 98 percent of the counties. The area burned from these human-caused fires exceeds that from
natural ignitions in 94 percent of the counties. Only in more remote counties of the West is the pattern
reversed.

Smokey Bear and a fire danger sign in Georgia remind the public to be careful with fire to reduce ignitions.
Photo credit: National Interagency Fire Center Archive. Bugwood.org.
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Programs that target the prevention of human-caused ignitions have the potential to substantively affect
wildfire occurrence and extent in essentially every county. There is a need to support fire prevention
educational efforts as well as to develop adequate and enforceable state and local ordinances related to
wildfire prevention. Examples of the latter include burn permitting systems and enhanced law
enforcement efforts focused on fire. There is clear evidence that small investments in fire prevention help
reduce the high cost of fire suppression, as well as associated wildfire damages. Such programs are most
effective when they focus on the underlying causes of these human-caused ignitions in each location, and
tailor the prevention programs to specific causal factors and community dynamics.

Management Option: Reduce Accidental Ignitions

The first option highlights counties where the intent or focus would be to substantively reduce the number
of accidental ignitions (Reduce Human-caused Ignitions, figure 3.13). Counties were divided into two
classes based on ignitions: those with either higher or lower than normal numbers of human-caused
incidents (the median is used to define “normal”). Similarly, counties were split based on the area burned
by human-caused ignitions relative to the national median. Combinations of these two divisions were
used to create a four-color map of the Nation. Counties falling into the high-high combination are found
predominantly in the southeastern and south-central states and in the far West. The Northeast has a high
percentage of the high-ignition-density, low-area-burned counties, while the interior West displays the
bulk of the low-ignition-density, high-area-burned counties.

4 = _.."I_,I [ = % 1
1 I
o e 1/ L 3 T
. — + e
B el € :
- / | ==
" Iy e e
| L I T
= % ':\ — [ N = o
ol I B o | B '_||' BB _i o,
: = Tt atd
g i st E==y
i I"FF |I || | =
St o .-I II 5 ¥
., . [ ]
LY = .| #

Reduce Accldental Ignitiens
High Ignitions, High Area Burned
[ High Ignitions, Lew Area Bumed
[ Low Ignitions, High Area Bumed
| | Low Ignitiong, Low Area Burmed

Figure 3.13. Reduce Accidental Ignitions. Spatial distribution of counties differentially affected by either high
or low numbers of accidental ignitions and high or low area burned by accidental ignitions
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Management Option: Reduce Intentional Ignitions

The second option similarly focuses on areas experiencing higher than normal incendiary ignitions or the
area burned by such fires (Reduce Human-caused Incendiary Ignitions, figure 3.14). There is more
congruence between ignition density and area burned with incendiary fires than with accidental fires.
Thus, large portions of the East and more populated counties of the West exhibit a combination of both

high incendiary ignitions and high area burned.

The NSAT assembled data sets that include a broad set of community metrics and more detailed causal
information that can be explored to target specific causal factors within the various community contexts.
For example, debris burning is one of the principal causes of accidental fires; its occurrence varies

considerably among community clusters.
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Figure 3.14. Reduce Intentional Ignitions. Spatial distribution of counties differentially affected by either high
or low numbers of incendiary ignitions and high or low area burned by incendiary ignitions.

Conclusion: Human-caused ignitions, whether accidental or incendiary, are a universal
problem that affects much of the United States. Targeting regions or counties with higher-than-
normal levels of activity could prove productive, especially if targeted at specific causes.
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Effective and Efficient Wildfire Response

The United States benefits from an extensive and sophisticated wildland fire response organization
composed of thousands of separate local, state, tribal, and Federal entities. Each organization has
specific responsibilities for responding first to wildfires occurring within their jurisdiction (initial response).
They also coordinate and share resources and responsibilities as fires become larger and exceed the
local response capacity, requiring a more extended suppression response. Fortunately, local response
capacity is generally adequate for controlling or extinguishing most wildfires, though escalating risks due
to changing conditions in and around communities may impact response effectiveness in the future. Such
preparedness does not come cheap; Federal suppression response expenditures alone in 2005 to 2012
exceeded on average $1.5 billion dollars per year.

The relatively small percentage of fires that escape initial response are vitally important, as they account
for a disproportionate percentage of the area burned, damage to homes and communities, and injuries
and fatalities. For example, a summary of available data shows that the top 3 percent of fires in terms of
individual fire sizes account for over 90 percent of the total area burned nationwide from 2002 to 2011.
Another way of viewing this is that if an additional 1 percent of the fires in the United States were to reach
the size of the current top 3 percent, the total area burned would increase by 30 percent. Relatively few
large fires also account for a major portion of total suppression costs nationwide, and the variation in
large fires from year-to-year results in significant swings in total suppression expenditures. This variability
creates major challenges from both a planning and funding perspective.

An effective and safe collective response organization is essential. Response is the last line of defense
and action, coming after fires have started and there is little recourse. As with any large, complex
endeavor, there are opportunities to increase efficiency (i.e., use resources to maximum advantage).
Finding ways to contain large wildfires more efficiently is an ongoing and continuous struggle and an area
of active research. Possible solutions generally include combinations of resources, organizational or
administrative adjustments, and tactics. An additional avenue to improving efficiency is to match response
efforts with other management options. For example, response personnel will find it easier to protect
homes and communities when those same homeowners have proactively reduced hazards around their
homes and prepared for wildfires.

Coordinated response is a complex nationwide issue. Multiple institutional arrangements have been
negotiated and developed across the country to meet the challenge of delivering the appropriate
resources and personnel required on each incident. The RSCs and others examined various ways of
improving coordination within their regions and have suggested actions for improvement. Implementing
these recommendations will require working through the details among the various national, regional, and
local governance organizations. Analyzing the full implications of these varied recommendations is
beyond the scope of this report. Several of the data sets that the NSAT accumulated could be useful
within forthcoming regional and local discussions of these issues. At the national level, it is possible to
highlight patterns that suggest areas of greater concern, or alternatively where a combination of response
with other policy options might play out differentially.
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State resources responding to the 2007 Georgia wildfires. Photo credit: Ken Masten, Georgia Forestry
Commission, Bugwood.org

Opportunities Discussion

Because large wildfires cause significant challenges, it is important to know where large, long-duration
wildfires are likely to occur and plan accordingly. Normative terms like “large” and “long-duration” are
context-dependent. For example, a large fire in the intermountain West may imply thousands of acres,
whereas a fire exceeding a few hundred acres in New England would be unusually large. Identifying a
national standard that reflects these nuances is difficult. For analysis pur