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Title V, section 503, of the 2010 Department of the Interior, Environment and Related Agencies 

Appropriations Act, cited as the, ñFederal Land Assistance, Management, and Enhancement Act of 2009ò 

(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 

intergovernmental Wildland Fire Leadership Council (WFLC), committed to a three-phased planning and 

analysis effort to thoroughly examine and address the complexities of todayôs wildland fire management 

issues.   

The National Strategy:  The Final Phase of the Development of the National Cohesive Wildland Fire 

Management Strategy (The National Strategy) represents the culmination of a collaborative effort by 

Federal, state, local, and tribal governments, non-governmental partners, and public stakeholders.  The 

National Strategy provides the strategic direction necessary to achieve the 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. 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
Sally Jewell        Thomas J. Vilsack  
Secretary of the Interior      Secretary of Agriculture 



 

 

  



 

v 

TABLE OF CONTENTS 
EXECUTIVE SUMMARY .............................................................................................................................. 1 

CHAPTER 1 - THE VISION ......................................................................................................................... 3 

The Cohesive Strategy Planning Process ................................................................................................ 4 

Building the National Strategy .................................................................................................................. 5 

CHAPTER 2 ï NATIONAL AND REGIONAL CHARACTERIZATION ........................................................ 9 

Regional Characterization ........................................................................................................................ 9 

National Characterization ....................................................................................................................... 14 

Landscape Classes ................................................................................................................................ 14 

Community Clusters ............................................................................................................................... 18 

Intersecting Landscape Classes and Community Clusters .................................................................... 21 

CHAPTER 3 ï NATIONAL CHALLENGES AND OPPORTUNITIES ........................................................ 23 

Vegetation and Fuels .............................................................................................................................. 26 

Homes, Communities, and Values at Risk ............................................................................................. 38 

Human-caused Ignitions ......................................................................................................................... 43 

Effective and Efficient Wildfire Response ............................................................................................... 47 

CHAPTER 4 ï THE NATIONAL STRATEGY ............................................................................................ 55 

Risk Tradeoffs ......................................................................................................................................... 55 

National Guidance .................................................................................................................................. 57 

National Priorities .................................................................................................................................... 59 

CHAPTER 5 ï IMPLEMENTATION ........................................................................................................... 67 

Strategic Alignment ................................................................................................................................. 67 

Communication and Collaborative Engagement .................................................................................... 68 

Programmatic Alignment ........................................................................................................................ 70 

Conclusion .............................................................................................................................................. 73 

Appendix A:  Acknowledgements ï Committees, Councils, and Work Groups ................................. 75 

Appendix B:  Cohesive Strategy Achievements, Resources and References ................................... 83 

Appendix C:  Barriers and Success Factors .......................................................................................... 87 

Appendix D:  Glossary .............................................................................................................................. 91 

Appendix E:  Acronyms ............................................................................................................................ 92 

  



 

 

LIST OF FIGURES 

Figure 1.1. Vision, national goals, and national challenges .......................................................................... 6 
Figure 2.1. Classification tree used to subdivide counties based on variables relevant to the topic of 

landscape classification ............................................................................................................... 15 
Figure 2.2. Map of the geographical distribution of the 11 landscape classes across the conterminous 

United States. .............................................................................................................................. 16 
Figure 2.3. Visual summarization of the characteristic features of 11 landscape classes with respect to 

eight variables of interest. ........................................................................................................... 17 
Figure 2.4. Visual summarization of the characteristic features of eight community clusters with respect to 

six variables of interest. ............................................................................................................... 19 
Figure 2.5. Spatial distribution of community clusters ................................................................................ 20 
Figure 3.1. A simple conceptual model of wildfire ...................................................................................... 24 
Figure 3.2. Historical fire regime group values in areas currently dominated by natural vegetation .......... 28 
Figure 3.3. Spatial distribution of the three management options suggested for maintaining or increasing 

the use of prescribed fire ............................................................................................................. 32 
Figure 3.4. Spatial pattern of counties where options for managing wildfires for resource objectives and 

ecological purposes might prove useful ...................................................................................... 34 
Figure 3.5. Spatial distribution of counties where mechanical, biological, or other non-fire treatments 

might be useful ............................................................................................................................ 36 
Figure 3.6. Spatial distribution of counties where mechanical treatments of forested areas might be used 

as a precursor to expanded wildland fire use .............................................................................. 37 
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. .............. 40 
Figure 3.8. Counties across the Nation where homes and other structures have been involved in wildfires, 

suggesting greater emphasis on actions by individual property owners ..................................... 41 
Figure 3.9. Counties where community-level planning is most essential ................................................... 41 
Figure 3.10. 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 ...................... 42 
Figure 3.11. Smoothed time trace of wildfire incidents reported and attributed to different causes 

throughout the United States, 2002 through 2011 ...................................................................... 43 
Figure 3.12. Smoothed time trace of area burned from incidents attributed to different causes throughout 

the United States, 2002 through 2011 ......................................................................................... 44 
Figure 3.13. Spatial distribution of counties differentially affected by either high or low numbers of 

accidental ignitions and high or low area burned by accidental ignitions .................................... 45 
Figure 3.14. Spatial distribution of counties differentially affected by either high or low numbers of 

incendiary ignitions and high or low area burned by incendiary ignitions. .................................. 46 
Figure 3.15. Relative frequency of occurrence of fires of concern during the period 2002 to 2011 ........... 49 
Figure 3.16. The relative risk of experiencing a wildfire .............................................................................. 50 
Figure 3.17. Spatial pattern of counties where the numbers of structures lost per area burned is high 

relative to the area burned, vice versa, and where both indices are high ................................... 51 
Figure 3.18. Spatial pattern of the intersection of counties with higher than normal numbers of buildings 

involved per incident with the relative numbers of accidental human ignitions ........................... 52 
Figure 4.1. Three hypothetical scenarios for temporal trends in risk nationwide ........................................ 56 
Figure 4.2. Generalized relationship between the three national goals and the development of national 

priorities ....................................................................................................................................... 60 
Figure 4.3. National priorities for broad-scale fuels management .............................................................. 61 
Figure 4.4. National priorities for community planning and coordination .................................................... 62 
Figure 4.5. National priorities for managing human-caused ignitions ......................................................... 63 



 

vii 

Figure 4.6. Intersection of the large, long-duration wildfire potential with the opportunities map for 

managing wildfires for resource objectives ................................................................................. 64 
Figure 5.1. Primary conservation partners in each county based on area managed by each entity .......... 71 

LIST OF TABLES 

Table 2.1.The number of counties within the conterminous 48 states that fall within each combination of 

community cluster and resiliency class ....................................................................................... 21 
Table 3.1. High-priority barriers and critical success factors ...................................................................... 25 
Table 3.2. Fire regime groups and descriptions.......................................................................................... 27 
Table 3.3. Summary of management options ............................................................................................. 54 
 





 

1 

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. 

The culmination of three-phases of planning and analysis is 

this National Strategy and a companion National Action Plan. 

The National Strategy is the result of a collaborative effort by 

Federal, state, local, and tribal governments and non-

governmental partners and public stakeholders, in 

conjunction with scientific data analysis. 

Achieving the national goals requires that the Nation address 

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 todayôs 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. 

Cohesive Strategy 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. 



 

 

Beyond general guidelines, the National Strategy also prioritizes where activities will be emphasized from 

a national perspectiveðbased 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 

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.  

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:  

¶ strategic alignment, where all parties agree to the same goals, principles, and strategic course of 

action;  

¶ collaborative engagement, which includes governance, shared information and resources, 

communications, and monitoring and accountability; and  

¶ 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 Strategyðthough significant and foundationalðrepresents 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 

Cohesive Strategy goals: 

Ɇ Restore and maintain landscapes 
Ɇ Fire-adapted communities 
Ɇ Wildfire response 
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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: 

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

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

¶ Actively manage the land to make it more resilient to disturbance, in accordance with management 

objectives.  

¶ 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. 



 

 

¶ Wildland fire, as an essential ecological process and natural change agent, may be incorporated into 

the planning process and wildfire response. 

¶ Fire management decisions are based on the best available science, knowledge, and experience, 

and used to evaluate risk versus gain. 

¶ 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. 

¶ 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.  

¶ Safe aggressive initial attack is often the best suppression strategy to keep unwanted wildfires small 

and costs down.  

¶ 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 Nationôs 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 I 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 I report (p. 13) notes,  

Risk is an inescapable component of living with wildfire. Whether one uses risk in the 

conventional sense of ñsomething bad may happenò 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 consequencesðgood and badðof fire, 

addressing uncertainty, and crafting plans that reduce the chances of catastrophic losses. Real-
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world constraints on funding, available resources, and administrative flexibility further require 

consideration of economic efficiency and practicality. 

Phase I participants adopted comparative risk assessment as a framework for subsequent planning 

efforts. 

In Phase II, 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 II formed the basis for the regional risk 

analyses and action plans developed in Phase III.  

Phase III 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 III 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 III 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. 



 

 

 

Figure 1.1. Vision, national goals, and national challenges 

The development of the National Strategy was supported by a structured scientific analysis
1
. 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 locationsða 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 I. 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. 

                                                             
1
 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). 
 

http://www.forestsandrangelands.gov/strategy/thestrategy.shtml
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3. 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. 

4. 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. 

5. 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. 

6. 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. 

7. 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. 

8. 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. 
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CHAPTER 2 ï 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 Nationðand recognizing the relationships in playðhelps establish a 

context for determining where strategic opportunities lie, as well as where barriers to implementation 

exist.  

Regional Characterization 

In Phase III, 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.  



 

 

 

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 Regionôs 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 areasðareas often characterized by Federal ownership, steep slopes, beetle-killed trees, 

and poor road access. 

Western stakeholders identified protecting the ñmiddle ground,ò 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, FirewiseÊ communities, fuels treatments, the Ready, Set, GoÊ 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. 



 

 

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 locationôs 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,
2
 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).  

 

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.  

                                                             
2
 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. 



 

 

 

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. 

Class labels are provided in figure 2.3 
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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 ñlandscape resiliencyò 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 

ñlandscape classesò that share common attributes. Examining multiple variables reveals both 

similarities and differences among counties relative to the theme of landscape resiliency. 

Note:  Scores of low to very high are established relative to the national distribution 

of values for each variable. 

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


 

 

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 ñcommunity clustersò 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.  

  

Note:  Scores of low to very high are established relative to the national distribution 

of values for each variable. 



 

 

All community cluster types can be found in each of the three geographic regions, albeit in decidedly 

different proportions (figure 2.5).  

 

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 

ñcommunity clustersò 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 

Landscape 
Classes 

Community Clusters 
Grand 
Total 

1 2 3 4 5 6 7 8 

A 8 3 31 30 71 4 129 194 470 

B 68 5 6 

 

78 1 6 56 220 

C 15 5 6 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 1 

 

68 

G 18 24 28 12 4 8 20 17 131 

H 29 8 189 8 30 54 42 99 459 

I 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  



 

 

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  ï 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 valueðit is neither good nor bad. However, the 

consequences, both negative and positive, matter. For example, wildfire is considered to be óbadô 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 ógoodô 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.  



 

 

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.  

 

 

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 managersðclimate and topographyðbut 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.  

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. 
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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: 

¶ Vegetation and Fuels;  

¶ Homes, Communities, and other Values at Risk;  

¶ Human-caused Ignitions; and  

¶ 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  

 

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 achieveð

national goalsðto what challenges must be overcome and actions taken toward those goals.  

Vegetation & 
Fuels 

Fuels 
Management on 

Private Land 

Fuels 
Management on 

Federal Land 

FEMA Grant 
Programs 
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Growth 
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Qualification 
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Firefighting 
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Administrative 
Efficiency 

Policy & Process 
Complexities for 
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Data to Support 
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Decisions 

Intergovernment
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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 burnedðmany 

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 vegetationðthe 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 I and II, 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 I and II (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 I and II 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.  

                                                             
3
 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 I and II. 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 firesðthe 

most difficult and expensive to control or extinguish. 

Table 3.2. Fire regime groups and descriptions 

Group Frequency Severity Severity description 

I 0 to 35 years Low / mixed 

Generally low-severity fires replacing less than 
25 percent of the dominant overstory vegetation; can 
include mixed-severity fires that replace up to 
75 percent of the overstory 

II 0 to 35 years Replacement 
High-severity fires replacing greater than 75 percent of 
the dominant overstory vegetation 

III 35 to 200 years Mixed / low 
Generally mixed-severity; can also include low-severity 
fires 

IV 35 to 200 years Replacement High-severity fires 

V 200+ years 
Replacement / 

any severity 
Generally replacement severity; can include any 
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.
4
 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. 

                                                             
4
 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 

http://www.prescribedfire.net/


 

 

 

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.
5
 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 I or III to a new FRG IV and less frequent, 

                                                             
5
 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.
6
 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. 

                                                             
6
 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. 



 

 

  

Untreated forest area after the 2011 Wallow Fire near 
Alpine, Arizona. Photo credit:  Kari Greer. 

Treated forest area along the same road near Alpine, 
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. 

  






























































































































