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Figure 7. Forested acres in the western U.S. where bark beetle risk is coincident with where fire prone properties 
indicate a wildland urban interface. This map represents a west-wide, coarse-scale analysis of priority acres on which 
to actively manage forests susceptible to bark beetles. (Comparable data are not available for Alaska.) 
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How do we account for ecological, social, and economic factors? 
Because forests are ecological systems that interact with social and economic systems, all three of must be considered 
when prioritizing acres for treatment. This framework is used to illustrate the multitude of factors that local 
cooperators may use to prioritize acres to be actively managed at the local scale. The table below (Table 1) is intended 
to provide examples of factors that may be taken into consideration at the local scale: 

Ecological Social Economic 

Forest Type (Lodgepole 
Pine, Douglas-Fir, 
Ponderosa Pine, etc.) 

Suitable Uses for Land 
(Wilderness, High-Use Recreation, 
etc.) 

Distance to Wood 
and/or Biomass 
Processing Facilities 

Anticipated Mortality 
Level (10%, 50%, 90%, 
etc.)  

Visual and Aesthetic Values Impact on Recreation-
Based Economies 

Threatened and 
Endangered Species 
Habitat 

Public Safety Wildland Urban 
Interface 

Wildfire Risk Wildland Urban Interface  Likelihood of 
Recovering Economic 
Value of Wood 
Products 

 

Table 1. Factors influencing prioritization of areas on which to actively manage bark beetle outbreaks locally. 

 

Collaboration and Partnerships Across Boundaries 
Because bark beetles do not recognize administrative boundaries, cooperative groups and partnerships among 
agencies and communities are critical to active management of beetle outbreaks and hazardous fuels. The local 
identification of high priority acres is being accomplished through cooperative partnerships at both regional and local 
community levels. Specifically, cooperative task forces have identified specific acres for treatment on maps and have 
put into place the agreements necessary to actively manage these acres. This local prioritization also takes place during 
the development of Community Wildfire Protection Plans (CWPPs) as directed by the Healthy Forests Restoration 
Act. CWPPs specifically identify community values at risk, and provide a general plan of attack for decreasing wildfire 
risk. Because these same values are at risk to both bark beetle outbreaks and wildfire, many cooperative partner 
groups have utilized the same type of risk assessment for prioritizing treatment areas to actively manage forests to 
mitigate impacts from bark beetles and wildfire. Because of the close relationship between bark beetle-caused tree 
mortality and wildfire hazard, this dovetailed approach makes logical sense. 

These groups are already in place in many areas across the West. They are prepared to leverage resources to 
implement scientifically-sound strategies that will protect and restore western forests upon which Americans depend 
for their quality of life. Examples include: the Kenai Peninsula’s All Lands/All Hands Program in Alaska; the 
Mountain Area Safety Task Force (MAST) in Southern California; and the Colorado Bark Beetle Cooperative in 
Northern Colorado. Many other collaborative groups exist across the West. They have formed in response to the 
severe bark beetle outbreaks in their areas and are poised to manage forests across jurisdictional boundaries. Because 
so many different authorities, agencies, and programs can be utilized, close coordination and sharing of resources and 
information are critical to successful implementation of projects.  
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Management Strategies: Prevention, Suppression, Restoration, 
Research and Outreach 

 

Actively managing the forests of the West to reduce susceptibility to bark beetle outbreaks can provide long-term 
benefits ecologically, socially, and economically. This report focuses on four commonly accepted strategies: 
prevention, suppression, restoration, and research and outreach. Although all components are necessary to effectively 
manage the current proliferation of bark beetles, prevention, along with education, may be the most effective long-
term strategy. Preventive thinning can effectively increase forest resistance to both bark beetle outbreaks and 
catastrophic wildfire. It is likely more cost-effective and feasible to prevent large-scale bark beetle outbreaks than to 
attempt to suppress an active outbreak or restore a forest that has experienced significant mortality from beetle 
outbreak, wildfire, or both.  

 

Prevention 
Prevention is a proactive approach designed to reduce forest susceptibility to bark beetle outbreaks by changing forest 
conditions. Prevention presents the greatest opportunity for long-term improvement and maintenance of forest health 
in the West and is mainly accomplished by thinning forest stands. Through variable thinning across landscapes and/or 
among size/age classes and species of trees, prevention treatments reduce the risk of outbreaks on the landscape by 
creating a mosaic and mitigating the homogenous, overcrowded conditions forests that have proved conducive to 
bark beetle expansion. These treatments will ultimately result in lower fuel accumulation and ladder fuels, will lower 
risk of stand-replacing wildfires, and will help facilitate the re-introduction of safer, prescribed fires (Figures 8 and 9). 
Such forests are less susceptible to bark beetle outbreaks and destructive fires, thereby reducing suppression costs and 
restoration needs in the long run.  

 

  
Figure 8. Forest before treatment Figure 9. Forest after treatment 

 

Prevention thinning is not a “cookie cutter” or one-size-fits-all approach. Not all forests are equally susceptible to 
bark beetle outbreaks. Less susceptible forest types would not necessarily be a priority for treatment under this 
assessment; however other social or economic factors may contribute to a decision to treat them. These factors may 
include proximity to the WUI. By actively managing susceptible stands, the risk of significant bark beetle caused tree 
mortality can be lowered. Increasing both the amount and scale of prevention treatments will result in a decrease in 
the number of acres at high risk of mortality as identified by the National Insects and Diseases Risk Map (Figure 4).  
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To obtain the greatest benefits over large areas, prevention treatments must be coordinated across all ownerships and 
boundaries. Technical and financial assistance must be provided to non-industrial, private forest landowners to assist 
with treatment costs. This initiative complements and builds upon ongoing USDA Forest Service State and Private 
Forestry programs that emphasize partnerships and cost-sharing of investments on multi-ownership, watershed-level 
improvement projects. Additionally, the real and potential effects of climate change are pushing the USDA Forest 
Service to investigate more proactively the occurrence of infestations outside normal ranges, largely via the Evaluation 
Monitoring Component of the Forest Health Monitoring. This and other new information can help guide where, 
when, and how to accomplish prevention treatments. It also needs to drive development of science-based decision 
support systems for strategic timing and placement of treatments from stand to landscape to regional scales. Long-
term monitoring of treatment effectiveness is critical to improve practices in the future. 
 

Suppression 
Unlike long-term prevention treatments that reduce future mortality by altering stand conditions, short-term 
suppression strategies call for expedited treatments sometimes necessary to limit the negative impacts of ongoing 
outbreaks in high-value areas such as threatened and endangered species habitat, recreation sites, the WUI, and 
municipal watersheds. Depending on the type of bark beetle, successful short-term suppression actions can include 
removal of infested and potential host material, such as wind-thrown trees; the use of pheromone-baited funnel traps 
and trap trees to capture beetles; and the use of pesticides (Figure 10) and anti-aggregation compounds to protect 
high-value trees during an outbreak. These short-term suppression strategies are effective and provide resource 
managers with valuable time to design and implement prevention treatments that will reduce bark beetle susceptibility 
risk and restore forest resiliency. Over time, a large-scale prevention program will decrease the need for suppression 
treatments. This assessment recognizes the increasing need for new and improved, cost-effective suppression 
treatments in light of the increase in bark beetle infestations on all lands, and hence the need for research, 
development and technology transfer on suppression techniques. 

 

 
 

Figure 10. High-value tree being treated with chemicals to prevent bark beetle attack. 
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Restoration 
Bark beetle outbreaks have severely impacted high-value areas, such as developed sites, threatened and endangered 
species habitat, private lands and Federal ownership adjacent to them, and visual corridors. Restoration activities are 
essential to reduce the negative impacts associated with the change from live forests to dead ones and to facilitate 
recovery. While some areas of dead trees are normal and necessary, the current massive proliferation of bark beetles is 
producing increasingly vast areas of dead forests, many of which are in need of active restoration.  

Restoration efforts have the overarching goal of accelerating and directing the regeneration of forest ecosystems in 
beetle-killed areas in a manner that is more predictable, and more consistent with social expectations than those 
associated with natural recovery alone. Restoration treatments include reducing potential or actual ground fuel 
loading, ladder fuels, and hazard trees, planting a proper species mix, and restoring and protecting early successional 
habitat (accomplished through natural regeneration, artificial seeding, and/or planting). Specific restoration treatments 
will be implemented on a priority basis dependent upon needs determined at the local level.  

 

Research and Outreach 
Much of what we know about bark beetle outbreaks has been learned through research. Although a great deal of 
knowledge and multiple tools are available to address the bark beetle problem, we will continually strive to know more 
and develop better tools to be successful over the long term. The USDA Forest Service has recently organized a 
research group to address research needs specifically regarding bark beetle outbreaks across the West. Through the 
formation of the Western Bark Beetle Research Group (WBBRG), the directors of the three western Forest Service 
Research Stations have committed to improving the effectiveness of their programs through enhanced 
communication and coordination, and have identified bark beetle research and development as a priority area for 
inter-station collaboration. To strengthen working relationships and maximize effectiveness in addressing bark beetle 
outbreaks, the three western Research Stations recently met with regional partners in Forest Health Protection, State 
& Private Forestry. The mission of the WBBRG is to enhance responsiveness, delivery, and impact of bark beetle 
research in the western U.S.  

Additionally, outreach and technology transfer must occur between research and development and managers. For 
research outputs and monitoring activities to be useful, they must prove relevant, practical and ultimately be adopted 
by the management community. Hence, open communication between the science and management communities will 
be an essential component of this framework to promote mutual understanding on bark beetle management needs, as 
will effective transfer of science-derived information, tools, and technologies from researchers to land managers. 
Forest Health Protection’s entomologists and pathologists working with the WBBRG provide a means for this 
communication and technology transfer to occur. 

Outreach to the public, private landowners, and others as to the importance of active management and stewardship to 
maintain western forest health over the long-term is essential to success. Outreach is a critical component of any 
forest health strategy. Informing people of the impacts of tree mortality, its underlying causes, and ways to limit the 
extent of tree mortality will generate a greater understanding and acceptance of the need for action. The decision not 
to act is still a management decision, and identifying the effects of not taking action is a key piece of the outreach 
message.  
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Measuring Progress: What Does Success  
Look Like? 
 

High Priority Acres Treated 
Successful prevention, suppression, and restoration treatments can be measured 
many ways. The number of acres treated will provide a quantitative measure of 
effort and of success. From 2005-2008, 163,497 acres of federal forest lands 
were treated and 60,373 acres of state and private land (Figure 11). Of these 
acres treated, 55 percent employed suppression strategies, 40 percent 
prevention, and 5 percent restoration strategies (Figure 12). A reduction in large 
scale bark beetle outbreaks and catastrophic stand-replacing fires in areas that 
have been thinned will provide a more long-term, outcome-oriented measure of 
forest health improvement.  

 

Research and Development Tools Created 
Critical to the continuing development of this framework is the evaluation of 
existing science-based tools that address the ongoing proliferation of bark beetle 
infestations. Without increasing our knowledge of what management techniques 
and tools are working, we risk using critical and limited resources in ways that 
may not be providing the greatest return on our investment. Scientific 
monitoring and evaluation of existing management techniques is one avenue to 
accomplishing this goal. Development of new, more cost-effective tools, 
practices, strategies and decision support systems is also necessary to address 
remaining questions and improve the future effectiveness of prevention, 
suppression, and restoration programs. Much of this work is currently being 
addressed by the Western Bark Beetle Research Group. 

 

Increased Public Understanding and Participation in 
Active Management 
Increasing public understanding of the risks posed to the numerous public 
benefits that forests of the West provide is critical to the long-term stewardship 
proposed under this assessment. Measuring success on this front is difficult at 
best, however. One specific measure of public understanding and acceptance of 
actively managing forests to prevent bark beetle outbreaks is the level of 
participation and sense of responsibility within local communities in the 
management of their forests. The USDA Forest Service has been taking action 
to reduce the impact from bark beetles, to restore lands affected by bark beetles, 
and to prevent additional bark beetle losses on federal lands. States are using 
federal grant funding matched with state and local funds to address issues on 
state and private lands. During the past five years, over $59 million of federal 
funds, matched with over $16 million of state and local funds, have been 
directed toward bark beetle prevention and suppression, as well as restoration 
of bark beetle impacted lands. This has resulted in the treatment of nearly one-
half million acres across the West. 

Acres Treated on Federal and State & Private Land
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Figure 11. Acres of federal and 
state/private forestland receiving 
prevention, suppression, or restoration 
treatments between 2005 and 2008. 

Acres Treated by Strategy, 2005-2008
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Figure 12. Percentage of total acres 
treated (2005-2008) receiving prevention, 
suppression, or restoration treatments 
between. 
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Conclusion: A Comprehensive Assessment and 
Framework to Manage and Protect Western 
Forests and Public Values  
 

 

The Western Bark Beetle Assessment lays out a strategic approach to reduce the 
undesirable bark beetle-caused tree mortality in the forests of the West and 
increase forest resiliency to bark beetle outbreaks and catastrophic wildland 
fires. The assessment centralizes information on the current proliferation of 
bark beetles throughout the West, future risk, management strategies, and tools 
to accomplish the long-term goal of protecting and restoring western forests to 
a state of improved health and sustainability. This assessment provides the 
landscape scale overview that local teams can draw upon for coordinated action 
to address the problem.  

If financial and human resources to implement this framework are made 
available, we can begin to strategically mitigate the impacts of bark beetle 
outbreaks now on the highest priority acres in the West—the first step in a 
long-term commitment to stewardship. Without this commitment, we all risk 
further compromise and potential loss of public benefits that forests provide for 
generations to come. 
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