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2. PUBLIC SUMMARY:  

Climate change will likely have significant effects on forest ecosystems worldwide. In dry 
Mediterranean regions, such as that in southwestern Oregon, USA, changes will likely be driven 
mainly by wildfire and drought. To minimize the negative effects of climate change, resource 
managers require tools and information to assess climate change vulnerabilities and to develop 
and implement adaptation actions. We developed an approach to facilitate development and 
implementation of climate change adaptation options in forest management. This approach, 
applied in a southwestern Oregon study region, involved establishment of a science–manager 
partnership, a science-based assessment of forest and woodland vulnerabilities to climate 
change, climate change education in multiple formats, hands-on development of adaptation 
options, and application of tools to incorporate climate change in planned projects. Through 
this approach, we improved local manager understanding of the potential effects of climate 
change in southwestern Oregon, and enabled evaluation of proposed management activities in 
the context of climatic stressors. Engaging managers throughout the project increased 
ownership of the process and outcomes, as well as the applicability of the adaptation options to 
on-the-ground actions. Science–management partnerships can effectively incorporate evolving 
science, regardless of the socio-political environment, and facilitate timely progress in 
adaptation to climate change.   
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3. EXECUTIVE SUMMARY:  

The objective of this project was to build on previous climate change-related efforts in the 
Rogue Basin of southwestern Oregon to promote climate-smart strategic planning and project 
implementation. Specifically, our objectives were to: (1) implement recommendations from the 
Rogue Basin Action Plan for Resilient Watersheds and Forests in a Changing Climate in resource 
management and planning; (2) link key vulnerabilities with specific adaptation strategies and 
tactics on the ground; and (3) link adaptation with restoration, planning, and resource 
monitoring programs across multiple land ownerships. To achieve our objectives, we used an 
approach that relied heavily on participation of local specialists across multiple organizations to 
establish a science–manager partnership, develop climate change education in multiple 
formats, facilitate hands-on development of adaptation options, and convene a hands-on 
application of tools to incorporate climate change in planned projects and prioritize future 
projects under a changing climate. Through our science-management partnership, we built on 
the Rogue Basin Action Plan and conducted a climate change vulnerability assessment for forest 
and woodland resources in the Rogue Basin. We communicated information from the 
vulnerability assessment in a series of webinars and in a workshop. Vulnerability assessment 
information set the stage for hands-on development of climate-smart project activities for the 
Applegate Adaptive Management area, a joint Forest Service and Bureau of Land Management 
project area, in a workshop format. We also conducted a post-workshop field trip to illustrate 
the implementation of climate change information in on-the-ground management activities. By 
bringing together diverse local participants in a science–management partnership and 
presenting information on climate change vulnerabilities in the region in a range of formats, we 
improved understanding of the potential effects of climate change in the Rogue Basin, and 
enabled evaluation of proposed federal management activities in the context of climatic 
stressors. By engaging local managers throughout the project, we increased ownership of the 
process and outcomes, as well as the applicability of the adaptation options to on-the-ground 
actions.  As has been shown in this case in southwestern Oregon, and in several other locations 
in the United States, science–management–public partnerships can effectively incorporate 
evolving science and enable timely progress in adaptation to climate change. 
 

4. PURPOSE AND OBJECTIVES:  

Climate change poses significant challenges to the sustainable management of forest 
ecosystems in the United States. With warming temperatures over the last few decades, 
changes in physical and ecological processes are already becoming apparent. For example, 
there have been declines in snowfall in many parts of the country. In the western U.S., there 
have been declines in snowpack, mountain precipitation, and streamflows. Drought severity 
has increased in several regions. The area affected by disturbances, such as insect outbreaks 
and wildfire, has also increased. These trends of increasing temperatures, changing 
precipitation patterns, and increasing extreme events such as drought and fire are expected to 
continue in this century, driving changes in forest ecosystems. 
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Adapting to climate change, or “the process of adjustment to actual or expected climate 
and its effects”, is critical to minimize the risks associated with climate change impacts. 
Significant progress has been made in climate change adaptation in the U.S. in recent years, in 
multiple sectors, levels of government, and in the private sector. At the federal level, 
adaptation planning has been spurred by President Obama’s Executive Order 13514, which 
requires federal agencies to evaluate climate change risks and vulnerabilities and develop 
climate adaptation plans, and by Executive Order 13653, which requires federal agencies to 
complete an inventory and assessment of (proposed or completed) changes in their policies, 
programs, and regulations that would help make ecosystems and the people that depend on 
them more resilient to climate change. 

Along with increasing recognition of the importance of addressing climate change, these 
Executive-level orders have spurred increased climate change activity in federal natural 
resource management agencies over the last few years. This activity has led to a variety of 
assessments, strategies, guiding documents, and new agency positions and organizations 
focused on climate change. Currently, most federal agencies have broad-scale strategic plans 
that describe approaches and priorities for climate change in general, and for adaptation in 
particular, and several departments and agencies have built on initial strategic documents to 
increase capacity and develop more detailed plans for assessing vulnerabilities and adapting 
management to climate change. Much of the progress in climate change adaptation in natural 
resource management to date has been accomplished through collaboration between scientists 
and resource managers. 

Although nearly all federal natural resource management agencies have an overarching 
response strategy for adaptation, and in some cases a framework for doing so, accountability 
for developing and implementing adaptation options has been minimal among federal 
agencies. Field units are rarely required to assess the vulnerability of resources to climate 
change or develop and implement adaptation responses. Many land managers would like to 
develop vulnerability assessments and adaptation plans at the field-unit scale, but in the 
absence of a mandate, sufficient budgets, and accountability for implementation, progress has 
been impeded. 

We developed an approach to facilitate development and implementation of climate 
change adaptation options in forest management in the Rogue Basin of Southwestern Oregon 
(Figure 1). Home to many endemic plant species, the Rogue Basin has the highest vegetative 
diversity in the NPLCC. The Rogue Basin includes portions of the Klamath-Siskiyou Ecoregion, 
one of seven International Union for Conservation of Nature areas of global botanical 
significance in North America, and has been proposed as a World Heritage Site. Southwestern 
Oregon is also the warmest region of the NPLCC and has the most species to lose in a warmer 
climate. The pervasive nature of climate change, expected changes in ecological disturbance, 
and need for habitat connectivity dictate that conservation of biodiversity in this region use an 
all-lands approach to maintain ecosystem resilience over large spatial and temporal scales. 
Adaptation, restoration, and conservation in this climatically-sensitive region must proceed in 
the context of a long legacy of forest harvest, fire suppression, and environmental conflict 
about land use. 

Prior to this project, multiple agencies and organizations in southwestern Oregon had 
made significant progress in collaborative restoration of forest landscapes and in projecting 
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climate change effects and adaptation responses. We built on this previous work to promote 
the incorporation of climate change information in on-the-ground projects and planning. Our 
specific management objectives were to: (1) implement restoration projects that integrate 
climate-smart practices, a proof of concept for southwestern Oregon; (2) prioritize restoration 
projects in the Rogue Basin using a recent climate change assessment and adaptation plan and 
other ongoing efforts focused on restoration and adaptation in the region; and (3) mainstream 
climate-smart thinking in federal planning, thus ensuring effective responses to climate in 
southwestern Oregon. 

 

Figure 1. Study area location and land management/ownership in southwestern Oregon, USA. Federal 

land management agencies include the Bureau of Land Management (BLM), the U.S. Forest Service 

(USFS), and the National Park Service (NPS). The Applegate Adaptive Management Area and Table Rocks 

Management Area, focus areas in our effort, are identified. Map by A. Jones, the Nature Conservancy. 

To meet objective 3, we had originally intended to develop an integrated adaptation-
restoration-monitoring strategy for the Rogue Basin, but through interactions with managers, 
we found that further steps are needed before this strategy can be developed. However, this 
project set the stage for a larger, regional-scale climate change vulnerability assessment and 
adaptation effort in southwestern Oregon, called the Southwest Oregon Adaptation 
Partnership (SWOAP; see http://adaptationpartners.org/swoap/). This effort began in the fall of 
2016 and is expected to be completed in the spring of 2018. Many of the participants in this 

http://adaptationpartners.org/swoap/
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project are also participating in SWOAP, including representatives from the Rogue-River 
Siskiyou National Forest, the Bureau of Land Management (BLM; Medford and Roseburg 
districts), and The Nature Conservancy. 
 

5. METHODS, ORGANIZATION AND APPROACH:  

Development of a Science–Manager Partnership 
The first step in our process was to develop a partnership among scientists and local natural 
resource managers and specialists. We chose to build on a project led by the Southern Oregon 
Forest Restoration Collaborative (SOFRC) that resulted in a climate change action plan for 
watersheds and forests in the Rogue River Basin in southwestern Oregon. The SOFRC work 
provided a preexisting science–management partnership, which included U.S. Forest Service 
and BLM line officers, planners, and resource specialists, scientists from The Nature 
Conservancy, and others. We initially convened representatives from each agency/organization 
on conference calls to establish project scope, focal resources, timeline, and communication 
plan. These calls continued on a monthly to bi-monthly basis as the project developed, with 
substantial engagement from the local partners. A broader and more diverse group of 
participants was selected to participate in the webinars and workshop (see below). 
 
Vulnerability Assessment of Forest Resources to Climate Change 
The next step in the process was to gather existing information to assess the vulnerability of 
forest resources in the Rogue Basin to climate change. Vulnerability assessments address “the 
propensity or predisposition [of a system] to be adversely affected”, and are necessary to 
inform adaptation planning and reduce the negative consequences of climate change. The 
assessment considered the sensitivity (susceptibility to harm) and adaptive capacity (capacity to 
cope and adapt) for forest vegetation in the Rogue Basin. We also assessed potential exposure 
to climate change, a component of risk. 

To assess potential sensitivity of vegetation, we built on the SOFRC plan and considered 
relevant paleoecological studies of climate and species distribution, as well as studies reporting 
trends in tree growth and species composition with recent climate change. Available vegetation 
and fire model projections, including those from empirical and process-based models, were also 
considered. More than simple literature reviews, the sensitivity assessments involved 
evaluation of the quality and relevance of the science for the vegetation types of the region. To 
assess potential adaptive capacity of ecosystems in southwestern Oregon, we also utilized 
spatial information to identify landscape locations likely to be resilient to climatic changes, 
based on geophysical diversity and landscape permeability to migration. To assess exposure, we 
used global climate model projections in the U.S. National Climate Assessment. 
 
Communication of Climate Change Information 
To communicate information from the climate change vulnerability assessment, we developed 
and delivered an engagement strategy for local managers that included a series of five 
webinars. The webinars provided an overview of climate change impacts to the Rogue Basin 
and then delved into topics of interest to local resource managers: potential effects of climate 
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change on hydrology, aquatic organisms, forest and vegetation, and terrestrial wildlife. These 
webinars built up to a one-day hands-on workshop and a field trip to facilitate applied 
adaptation planning. We provided information on an assessment of adaptive capacity of 
ecosystems in the region and its incorporation in a framework for prioritizing restoration work 
in southwestern Oregon under changing climate (Rogue Basin Cohesive Forest Restoration 
Strategy: A Collaborative Vision for Resilient Landscapes and Fire Adapted Communities; 
http://sofrc.org/2015/08/the-rogue-basin-cohesive-forest-restoration-strategy/).  
 
Hands-On Development of Adaptation Options 
The webinars provided a base of information that we reviewed in the first half of a one-day 
workshop, allowing ample opportunity for questions, open discussion, and feedback on the 
vulnerability assessment. The workshop was attended by over 40 participants, comprised of 
approximately 50% Forest Service, 40% BLM, and 10% university and other organizations. The 
second portion of the workshop was used to develop adaptation options in small working 
groups. This exercise focused on a planned project and modifications or additional activities 
that could be added with an explicit climate change consideration. We chose this approach to 
illustrate how climate change information can be applied to on-the-ground management 
actions and to facilitate implementation of climate-informed practices in the region. This 
approach built on a process honed in previous climate change adaptation workshops conducted 
across the western U.S. over the last decade.  

The project that was evaluated in the workshop is located in the Applegate Adaptive 
Management Area (AMA) (Figure 1), a joint Forest Service and BLM-managed watershed, 
focused on the Upper Applegate planning area. A federal project team had developed goals, 
objectives, and general project activities prior to the workshop. Team members from the 
project team were present to answer questions and provide information about the project and 
project area. We used a modified version of the Climate Project Screening Tool, originally 
developed by Forest Service staff for a similar purpose, to aid participants in evaluating project 
activity outcomes under a changing climate. Each small (3–10 person) working group answered 
the following questions about project goals and proposed activities and reported on the 
outcomes: 

1. Are there any challenges to meeting the goals/objectives because of climate change? 
2. How may the project activity need to be revised when considering impacts from climate 

change (e.g., consider spatial scale, temporal scale, features)? 
3. How do the new or revised approaches compare in effectiveness and feasibility to the 

proposed activity and accompanying goals? 
 
Field Trip Illustrating Climate-Informed Management Actions 
To further illustrate how an on-the-ground project could incorporate climate change, the 
workshop was followed by a half-day field trip to the Table Rocks oak restoration project area 
(Figure 1). This joint project included several agencies and non-governmental organizations 
working to reintroduce characteristic fire to increase future resistance and resilience of oak 
woodlands. The field trip leaders gave an overview of the process and planning behind the 
Table Rocks project. Local scientists described how climate change was considered in the 
project using future white oak habitat projections and a forest restoration prioritization 
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framework developed for the region, which focused on promoting landscape resilience, 
mitigating wildfire risk, protecting and promoting complex forest in sustainable landscape 
settings, and concentrating conservation efforts on climate resilient landscape facets. This 
information provided a climate adaptation framework for planning. Building on this framework, 
non-governmental organization and agency collaborators successfully attained funding from 
government and non-governmental sources for actions on agency and private land, and they 
are currently implementing treatments, with multiparty monitoring driving adaptive 
management. 
 
6. PROJECT RESULTS:  

Potential Climate Change Effects on Forest Ecosystems in the Rogue Basin 
In the Rogue Basin, increased annual temperatures and seasonal precipitation shifts will likely 
result in increased summer moisture stress for forest and woodland ecosystems. Average 
annual temperatures in the region are likely to rise by approximately 1.8 °C to 5.4 °C by the end 
of the century, and summer precipitation may decrease by as much as 30% by the end of the 
century. Summer water deficit and drought severity will likely increase because of increased 
temperatures and lower precipitation in summer. Reduced snowpack and earlier peak stream 
flows, along with the potential for more extreme precipitation events, will increase flood risk in 
winter and early spring, and result in lower summer stream flows. Wildfire risk will also increase 
with increasing temperatures and earlier snowmelt. 

The diverse biota of the serpentine soils of the Siskiyou Mountains have been stable 
over millennia, even as other vegetation types have shifted. However, rapidly changing climate 
and land management effects have been correlated with significant shifts in the herbaceous 
communities of the Siskiyous from 1950 to 2008, suggesting that species with narrow ecological 
amplitude may be at risk. Documented compositional changes reflect adaptation to a warmer 
climate, with reduced cover of species with northerly biogeographic origin, reduction in specific 
leaf area, and an increasing proportion of the community comprised of dry habitat species. 

Modeling projections for future vegetation communities suggest that grasslands, 
chaparral, and montane forests are likely to expand, while alpine and subalpine forest cover is 
expected to contract under climate change (Table 1). The process-based MC1 model suggests 
that coastal coniferous forests of the Rogue Basin may transition to more hardwood-dominated 
subtropical forests with decreases in frost, and that montane coniferous forests could transition 
to more xeric evergreen forest and oak woodland. Oak woodlands and prairie ecosystems of 
the Pacific Northwest may be well-suited to future climate, although they will likely be affected 
indirectly by other factors, such as high-severity fire and invasive species. Tree growth will likely 
decrease for many species with increasing summer drought stress. Drought stress can increase 
host tree vulnerability to insects and disease, and combined with elevated temperatures, may 
drive tree mortality. 

Climate change is projected to increase the likelihood of wildfire, fire severity on 
conifers, and suppression difficulty across western North America. Severe fires release more 
carbon than fires of lower intensity, and can turn forests into net carbon sources for years to 
decades, although this is not always the case. In the Mediterranean forests and woodlands of 
the Rogue Basin, the likelihood of very large fire is expected to increase, possibly by 300%–
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500% by 2070, shifting the conversation from if fires will burn to how they will burn. Increased 
incidence of large, severe fires will likely affect ability of forest ecosystems to provide 
ecosystem services, including carbon storage, water quality, wildlife habitat, and recreation 
opportunities. 

Large, high severity patches can fail to regenerate with conifers because of long 
distances to seed sources, harsh environmental conditions, and competition from other 
vegetation. Lack of regeneration can be exacerbated by future fires, where severe fire patches 
have been shown to promulgate severe fire patches in subsequent fires, effectively reinforcing 
the tendency to move from forest to shrub or grassland. Long-term conversion of forest to 
other vegetation types can compromise sequestration of carbon and alter wildlife habitat 
attributes, exacerbating climate change impacts described above.  

Table 1. Summary of vulnerability of vegetation types in the Rogue Basin in southwestern Oregon, as 

determined by the climate change vulnerability assessment described above. Vegetation types with high 

vulnerability to climate change are likely to contract significantly or may experience extensive mortality 

in the future, whereas vegetation types with low vulnerability to climate change are likely to maintain 

current area or increase in area (although their distribution across the landscape may shift). 

Composition of all vegetation types is likely to shift to more drought and fire tolerant species. Late-

successional forest structures, such as snags and down wood, will be vulnerable to fire. 

Vegetation 
Type 

Potential Climate Change Impacts 
Vulnerability to 
Climate Change 

Alpine 
vegetation 

More precipitation falling as rain rather than snow; 
earlier snowmelt; lower snowpacks; longer growing 
seasons; contraction of climatically-suitable habitat for 
alpine vegetation 

High 

Subalpine 
forests 

More precipitation falling as rain rather than snow; 
earlier snowmelt; lower snowpacks; longer growing 
seasons; possible increases in fire and drought; 
contraction of climatically-suitable habitat for subalpine 
vegetation 

High 

Montane 
forests 

Lower snowpacks; longer growing seasons; increased 
area burned and burn severity; increased summer water 
stress and drought severity; shifts to more xeric 
evergreen forest and oak woodland vegetation 

Moderate 

Dry forests 

Increased area burned and burn severity; increased 
summer water stress and drought severity; potential for 
increased post-disturbance regeneration failures; shifts 
to more xeric evergreen forest and oak woodland 
vegetation 

High 

Oak 
woodlands 

Increased area burned and burn severity; increased 
summer water stress and drought severity, invasive non-
native annual grasses 

Moderate 

Chaparral 
Increased area burned; increased summer water stress 
and drought severity 

Low 

Grasslands 
Increased area burned; increased summer water stress 
and drought severity, invasive non-native annual grasses  

Low 
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Adaptation Options for the Applegate Adaptive Management Area 
In a drought-prone and fire-prone region such as southwestern Oregon, reducing stand density 
and reintroducing characteristic low and mixed severity fire are primary actions for increasing 
forest resilience to climate change. Reducing stand density with thinning can increase water 
availability and tree growth and vigor by reducing competition. Decreases in forest stand 
density, coupled with hazardous fuels treatment, can also increase forest resilience to wildfire. 
Managers at our adaptation workshop suggested increasing the amount of thinning planned in 
the Applegate AMA, and they also suggested altering thinning prescriptions and placement 
(Table 2). For example, forest thinning prescriptions may need to further reduce forest density 
and increase gap sizes to provide for establishment and growing conditions for desired drought 
and fire tolerant tree, shrub, and herbaceous species. Thinning treatments could also be 
prioritized in locations where climate change effects, particularly increased summer drought, 
are expected to be most pronounced, in high-value habitats (e.g., riparian zones) and in high-
risk locations such as the wildland-urban interface (Table 2). Managers also suggested that 
prescribed burning be used more frequently to mimic effects of wildfire in reducing stand 
density and fuels, thus increasing the likelihood of favorable outcomes when subsequent 
wildfires occur. 

Increasing fire will put forest legacy structures, such as large, old trees, snags and 
downed wood, at risk. Legacy structures have disproportionate habitat value for a large number 
of species. Managers in southwestern Oregon suggested that legacy structures be protected 
from fire by thinning around them and reducing duff build-up at the base of legacy trees (Table 
2). To improve wildlife habitat, thinned and fire-killed trees can be left as structure rather than 
being removed. Increasing the density of legacy structures may be particularly effective in 
younger forests near late-successional forest to increase habitat quality and connectivity. 

Many plant species will be subjected to increasing stress in a changing climate, and 
some species and genotypes may be unable to adapt to rapid warming. Similarly, areas with 
low species and genetic diversity will likely be more susceptible to the stressors associated with 
climate change. Genetic stock that is better adapted to climatic conditions of the future will be 
more resilient and increase overall ecosystem resilience. Thus, managers suggested planting 
species and genotypes that will be better adapted to future conditions (Table 2). Promoting 
species and genetic diversity, through plantings and in thinning treatments, will likely increase 
forest resilience to changing climate. Promoting landscape heterogeneity in terms of diverse 
species and stand structures across a landscape mosaic may also help to decrease size and 
severity of wildfire, and insect and disease outbreaks. 

Reducing the effects of existing non-climatic stressors on ecosystems, such as landscape 
fragmentation and invasive species, will likely increase ecosystem resilience to climatic changes. 
Early detection, rapid response was suggested to prevent invasive species establishment. In 
particular, treatment of species that have the potential to delay development of desired 
vegetation structure can be prioritized. 

There are significant uncertainties associated with future conditions under changing 
climate, and managers in southwestern Oregon recognized the critical role that learning 
through experimentation and monitoring will play in coping with future uncertainty. They 
suggested experimentation with thinning prescriptions, and potentially conducting treatments 
in locations such as riparian areas where thinning is not permitted under current policy. 
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Monitoring will also be critical in detecting changes in plant species regeneration, growth, and 
mortality with changing climate and to determine treatment effectiveness under climate 
change. For example, tracking tree species regeneration and distribution will help managers 
determine how species are responding to climatic changes and how to adjust management 
accordingly (e.g., guidelines for planting). Managers did not suggest any revision to underlying 
goals and objectives, though it should be acknowledged that the goals and objectives were 
general and mainly focused on restoring habitat structure and function, and thus consistent 
with goals to increase resilience to climate change. 

Table 2. Revisions to the Applegate Adaptive Management Area restoration project activities, suggested 

by managers after considering climate change. 

Project 
objectives 

Project 
activity 

Challenges to 
meeting 
goals/objectives 
because of climate 
change                                     

Suggested revision to 
project activity 

Potential effectiveness 
and feasibility of the 
revised activity  

Restore 
plantations to 
more resilient 
conditions 

Non- 
commercial 
thinning  

Plantation stock 
may not be well-
adapted to future 
climate, and there 
may be decreased 
resistance to 
certain insects and 
disease. 

Create gaps, and reduce 
planting density to reduce 
moisture stress; plant 
diverse genotypes and 
species that may be better 
adapted to future 
conditions; use fire instead 
of mechanical thinning when 
possible to reduce future fire 
risk. 

Revised treatments 
may be more 
expensive, but they will 
likely decrease risk of 
fire and insect and 
disease outbreaks. 

Commercial 
thinning  

Increased moisture 
stress and fire risk. 

Target plantations that might 
threaten more resilient 
areas; use radial/donut 
thinning around pines; 
assess past management 
practices to determine 
priorities for treatment.   

Without long-term 
maintenance, there is 
uncertainty about 
whether thinning 
treatments will be 
useful over the long 
term. 

Reduce risk to 
communities 
and other 
developed 
areas from 
uncharacteristic 
wildland fire 

Non-
commercial 
thinning 

Increased fire risk. Increase thinning activities in 
the wildland-urban interface. 

Budget is extremely 
limited and treatments 
need to be maintained 
to be remain effective. 

Mitigate 
natural stand 
conditions that 
contribute to 
insect and 
disease 
outbreaks 

Commercial 
and non- 
commercial 
thinning  

Increased insect 
and disease 
outbreaks, 
particularly in 
overstocked stands. 

Increase thinning and 
prescribed fire activities; 
target older, mid- to closed-
canopy stands; target pine-
oak woodlands and remove 
shade tolerant species.   

It is difficult to treat a 
sufficient area to have 
an impact at the 
landscape scale; 
windows for prescribed 
burning are small, and 
tolerance for smoke is 
low. 

Develop and 
maintain 

Strategic 
placement of 

Increased fire risk 
and vegetation 

Develop habitat where it is 
resistant to the effects of 
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complex forest 
habitats for 
wildlife 
 

habitat 
development 
treatments 

type shifts. climate change (e.g., oak 
woodlands will likely be 
more resistant than Douglas-
fir stands); create 
redundancies in habitat 
across the landscape; create 
habitat connectivity.  

Legacy tree 
retention 

Increased fire risk 
with climate 
change, and 
increased risk of 
loss of legacy 
structures. 

Favor certain species 
depending on aspect (e.g., 
more drought-tolerant pine 
or oak on warmer south-
facing slopes); select higher 
vigor trees for retention; thin 
around legacy trees and 
remove duff from around the 
base. 

Revisions will require 
more time in selecting 
trees for retention, and 
they will increase costs; 
designing logging 
systems will be more 
complicated.  

Treat non-
native plants 

Increase 
resistance to 
non-native 
plant 
invasion 

Vegetation shifts 
and potential for 
disturbance to 
increase risk of 
invasion. 

Seed native species and use 
locally-sourced seed; reduce 
impacts of treatments on 
existing native species; use 
early detection/rapid 
response for non-natives. 

May need to develop 
new treatments for 
non-natives (e.g., 
different herbicides); 
monitoring will need to 
be increased. 

Maintain 
watershed 
health (water 
quality, fish 
habitat, and 
site 
productivity)  

Increase 
forest canopy 
cover 

Increased fire risk 
in riparian areas 
with less summer 
precipitation and 
lower summer 
stream flows.  

Allow thinning in riparian 
areas to increase tree size 
and function. 

Need to design 
thinning treatments 
that have "no effect" 
for water quality and 
water temperature. 

Planting 
native 
vegetation 

Increased summer 
drought stress and 
risk of mortality in 
planted vegetation. 

Increase diversity of shrubs 
and trees to provide 
functions (shade, water 
storage) that may help 
create climate resilience in 
riparian areas  

 

 

7. FINDINGS AND CONCLUSIONS:  

 

Similar to trends identified for the greater western United States, climate change will affect 
forests of the Rogue Basin in a number of ways, but fire and drought will likely be the key 
agents of change. Fire suppression and land management have resulted in increased forest 
density and risk of high-severity wildfire. A recent study estimated that 1.0 to 1.7 million 
forested hectares (57%) in southwestern Oregon are in need of thinning or prescribed fire to 
move towards natural range of variability in forest structure. Increased drought with climate 
change will likely stress high-density forests, increasing their vulnerability to insects and 
disease, and exacerbating risks of high severity fire. Interactions among these multiple stressors 
may result in rapid change in forest ecosystem composition and structure, and the ecosystem 
services provided. 

Decreasing forest density through thinning and prescribed fire can both reduce the risk 
of high-severity fire, and mitigate the effects of drought. Using thinning and prescribed fire to 
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reduce risk of high-severity fire was a clear focus of adaptation actions developed by resource 
managers in our workshop, as it has been in other similar efforts. While it may be feasible to 
reduce effects of drought and fire at the stand or project level, and treatments can be 
prioritized in climate change refugia and/or the most vulnerable portions of the landscape, the 
spatial scale of treatments would need to be increased considerably, and maintained over time, 
to function effectively at a large spatial scale. Increasing the scale of treatments would require 
increased budgets. It would also require increasing public acceptance of active management, 
including use of prescribed fire, which may come with increased understanding of the 
connections between ecological and social dynamics, and addressing the concerns of fire-prone 
communities regarding management of federal lands. In the case of the Rogue Basin, strong 
social networks and collaborative groups, such as SOFRC, formed of public, scientists, and 
managers, help foster communication, engagement, and crucial momentum for forest 
restoration and climate adaptation.   

Carbon sequestration and wildlife habitat are also important considerations in 
determining the scale and placement of treatments. Carbon emissions from mechanical 
treatments and prescribed fire are significant, but these treatments can reduce subsequent fire 
severity, potentially reducing impacts on soil and wildlife habitat, and reducing carbon 
emissions in subsequent wildfires. There are uncertainties associated with the long-term effects 
of thinning and fuel treatment regimes on carbon storage in a changing climate, and further 
research is needed to evaluate potential short-term and long-term costs and benefits. 
Managers will have to consider multiple values, ecosystem services, and ecosystem stressors 
(e.g., fire, insects and disease, and invasive species) in determining treatment type, scale, and 
intensity with climate change. 

Maintaining the status quo is often prevalent in a decision-making environment 
characterized by uncertainty. Reduced scientific certainty about effective climate change 
adaptation options, and consistent policy about climate change adaptation will improve, but 
not ensure, implementation of vulnerability assessments and adaptation plans. Increasing the 
knowledge base on climate change effects and tools for implementing adaptation actions on 
the ground will strengthen confidence about taking actions that may depart from a previous 
course of action. Our approach involving education, tools, and facilitated process to develop 
adaptation options for specific projects, can provide confidence for making adaptive shifts in 
management under a changing climate; particularly when supported by a strong collaborative 
dynamic. 
 

8. LESSONS LEARNED AND RECOMMENDATIONS:   

 

By bringing together diverse local participants in a science–management partnership and 
presenting information on climate change vulnerabilities in the region in a range of formats, we 
improved understanding of the potential effects of climate change in the Rogue Basin, and 
enabled evaluation of proposed federal management activities in the context of climatic 
stressors. Multiple educational tools were utilized, including webinars, a workshop, and a field 
trip, allowing us to reach more individuals (over 200 in all). But the learning process was not 
unidirectional; in addition to managers learning about climate science and potential impacts, 
scientists learned about local effects, management context and constraints, and application of 
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science to a specific project, thereby propagating adaptation through a co-production of 
knowledge. The Climate Project Screening Tool was effective in facilitating the shared learning 
process. Finally, by engaging local managers throughout the project, we increased ownership of 
the process and outcomes, as well as the applicability of the adaptation options to on-the-
ground actions.  

The Applegate AMA project team members intend to use the information from the 
workshop to help inform the development of project activities. Not including private 
landowners and a broader stakeholder group was a limitation of our approach, and a next step 
will be to include private landowners, local organizations, and the public to further develop a 
collaborative proposal for management actions in the AMA, account for the potential effects of 
project activities on ecosystem services, and develop support for project activities. Many of the 
proposed changes in vegetation management developed by resource managers in the 
workshop will provide opportunities to implement adaptive management, where feedback 
from monitoring provides direction for future management. Monitoring the effectiveness of 
treatments in the Applegate AMA and similar projects will be critical to refine effective 
adaptation strategies and improve ongoing planning at regional scales. 

In some ways, climate change adaptation in vegetation management is a long-term 
management experiment. Given that there is no direct historical analog for many of the 
conditions and circumstances that forest managers have encountered and will continue to 
discover, uncertainties will continue to exist, even as our knowledge base evolves. 
Socioeconomic and ecological effects of changing climates will become more evident, but 
vulnerability assessments and timely implementation of adaptation plans will increasingly be 
essential to ensuring sustainable management of forests for a range of economic goods and 
ecosystem services. As has been shown in this case in southwestern Oregon, and in several 
other locations in the western United States, science–management–public partnerships can 
effectively incorporate evolving science and enable timely progress in adaptation to climate 
change. 
 

9. MANAGEMENT APPLICATIONS AND PRODUCTS:   

 
As a part of this project, we worked with decision-makers for the Table Rocks Oak Climate 
Adaptation Project to ensure implementation of “climate-smart” actions. We expect that the 
adaptation ideas developed in the workshop for the Applegate AMA will directly influence on-
the-ground activities in the project area. The Rogue Basin Cohesive Forest Restoration Strategy 
(http://sofrc.org/2015/08/the-rogue-basin-cohesive-forest-restoration-strategy/) will likely be 
used for prioritizing future restoration activity in the Rogue Basin. But perhaps most 
importantly, the webinars, workshops, field trip, and other interactions we had with land 
managers in the region helped to increase their understanding of potential climate change 
effects and increase their capacity to respond to those effects. Though difficult to measure, the 
knowledge base established through project activities will help ensure that climate change is 
incorporated into future land management decisions, including those related to projects, 
planning, monitoring. This project also helped to further establish partnerships among multiple 
agencies and organizations, setting the stage for a larger, regional-scale climate change 
vulnerability assessment and adaptation effort (http://adaptationpartners.org/swoap/). 

http://sofrc.org/2015/08/the-rogue-basin-cohesive-forest-restoration-strategy/
http://adaptationpartners.org/swoap/
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Project Cooperators:   
Donald Boucher (Rogue River-Siskiyou National Forest) – Applegate AMA project coordinator; 
helped to guide workshop activities to make them applicable to the Applegate AMA project. 
Louisa Evers (Bureau of Land Management) - Leadership team member who helped to plan 
webinars, workshop and field trip; coordinator for activities on Bureau of Land Management 
lands 
Terry Fairbanks (Bureau of Land Management) - Leadership team member who helped to plan 
webinars, workshop and field trip 
Anthony Kerwin (Bureau of Land Management) - Leadership team member who helped to plan 
webinars, workshop and field trip 
Ken Wearstler (Rogue River-Siskiyou National Forest) - Leadership team member who helped to 
plan webinars, workshop and field trip; coordinator for activities on Forest Service lands 
 
Project Deliverables: 

 Project website: http://sofrc.org/2015/09/implementing-climate-smart-resource-
management-across-multiple-ownerships-in-southwestern-oregon/ 

 Geodatabase for restoration prioritization, containing data used in the Rogue Basin 
Cohesive Forest Restoration Strategy  

 Series of (five) recorded webinars describing potential effects of climate change in the 
Rogue Basin and related tools (190 total webinar views)  

 Science-management workshop to increase understanding of potential climate change 
impacts, and to develop adaptation strategies and tactics specific to the joint Forest 
Service and BLM Applegate AMA (43 workshop participants) 

 Field trip to illustrate the incorporation of climate change information in on-the-ground 
management activities (18 field trip participants) 

 Peer-reviewed publication describing the project and its outcomes (Halofsky et al. 2016; 
see below) 

 

Study results will be communicated to the management and policy communities through the 
peer-reviewed publication and through presentations for resource managers and stakeholders 
(see outreach section below). We also look forward to participating in an NPLCC webinar. 
 
  

http://sofrc.org/2015/09/implementing-climate-smart-resource-management-across-multiple-ownerships-in-southwestern-oregon/
http://sofrc.org/2015/09/implementing-climate-smart-resource-management-across-multiple-ownerships-in-southwestern-oregon/
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10. PUBLICATIONS AND OUTREACH:  

 

Project outreach activities included: 

 Webinar series (recorded and available on the project website) describing the climate 
change vulnerability assessment and related tools for the Rogue Basin 

 Peer-reviewed publication describing the project and its outcomes (Halofsky, J.E., D.L. 
Peterson, K.L. Metlen, M.G. Myer, and V.A. Sample. 2016. Developing and implementing 
climate change adaptation options in forest ecosystems: a case study in southwestern 
Oregon, USA. Forests 7: 268. doi:10.3390/f7110268) 

 Presentation on the project by K. Metlen to the Fish and Wildlife Service in southwest 
Oregon 

 Project webinar for the NPLCC (expected) 
 

11.  Signature:  The Agreement Project Manager should sign and date the final report to certify their 

submittal of the report.  


