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Introduction 
The climate in the northern Rocky Mountains has changed in the past and will continue to change in the 
future. Climate influences the ecosystem services we obtain from forests and grasslands, and 
understanding how climate may change in the future in the context of resource management was a 
consideration in development of the Nez Perce-Clearwater forest plan. Plan direction incorporates 
strategies to address the uncertainties associated with a changing climate and its potential effects on 
ecosystems.  

The strategies for the forest plan integrate the management approaches of promoting resilience to 
change, creating resistance to change, and enabling forests to respond to change (Millar, Stephenson, & 
Stephens, 2007). Resilience to change is the degree to which the ecosystem can recover from 
disturbances without a major shift in composition or function. Resilient forests accommodate change 
and have the ability to quickly recover and regain normal function in the face of climate change and 
potential stressors, such as drought and changes in disturbance processes. Resistance to change is the 
ability of the ecosystem to withstand disturbances without significant loss of structure or function, i.e., 
to remain unchanged. The approach manipulates the physical environment to forestall impacts and 
protect highly valued resources in the face of climate change and potential changes in ecosystem 
disturbances and processes. Response to change is the ability of the ecosystem to respond adaptively as 
changes accrue - to accommodate to change rather than to resist it - through such practices as actively 
shifting species and promoting connected landscapes. 

The Northern Rockies Adaptation Partnership publication by Halofsky et al. (2018) is the main source of 
information on possible strategies and approaches. Initiated in 2013, this is a science-management 
partnership consisting of multiple agencies, organizations, and stakeholders who worked together over 
a period of two years to identify issues relevant to resource management in the Northern Rocky 
Mountains and to find practical solutions that can make ecosystems adaptable to the effects of a 
changing climate. The following sections provide a summary of the climate change adaptation strategies 
for aquatic and riparian resources, terrestrial vegetation and wildlife resources, and knowledge gaps and 
how they were incorporated in the revised plan alternatives.  

 Aquatic and Riparian Resources 
Primary adaptation strategies to address changing hydrology in the Northern Rockies (Halofsky et al. 
2018) include restoring the function of watersheds, connecting floodplains, reducing drainage efficiency, 
maximizing valley storage, and reducing hazardous fuels. Tactics include adding wood to streams, 
restoring beaver populations, modifying livestock management, and reducing surface fuels and forest 
stand densities. Primary strategies for infrastructure include increasing the resilience of stream 
crossings, culverts, and bridges to higher peakflows and facilitating response to higher peakflows by 
reducing the road system and disconnecting roads from streams. Tactics include completing geospatial 
databases of infrastructure (and drainage) components, installing higher capacity culverts, and 
decommissioning roads or converting them to alternative uses. It will be important to map aquifers and 
alluvial deposits, improve monitoring to provide feedback on water dynamics, and understand the 
physical and legal availability of water for aquifer recharge. Erosion potential to protect water quality 
can be addressed by reducing hazardous fuels in dry forests, reducing non-fire disturbances, and using 
road management practices that prevent erosion. 
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Primary strategies to address climate change threats to coldwater fish species (Halofsky et al. 2018) 
include maintaining or restoring functionality of channels and floodplains to retain (hence, to cool) 
water and buffer against future changes, decreasing fragmentation of stream networks so aquatic 
organisms can reach similar habitats, and developing wildfire use plans that address sediment inputs 
and road failures. Adaptation tactics include using watershed analysis to develop integrated actions for 
vegetation and hydrology, protecting groundwater and springs, restoring riparian areas and beaver 
populations to maintain summer baseflows, reconnecting and increasing off-channel habitat and 
refugia, identifying and improving stream crossings that impede fish movement, decreasing road 
connectivity, and revegetating burned areas to store sediment and maintain channel geomorphology. 
Removing nonnative fish species and reducing their access to cold water habitat reduces competition 
with native fish species. 

The following are climate adaptation strategies incorporated into the revised forest plan alternatives to 
help sustain the fundamental ecological functioning of aquatic and riparian resources. 

Key ecosystem component: aquatic, wetland, and riparian 

Species addressed: all aquatic and riparian species 

Climate adaptation strategies: 

• Build resilience to changing climate, higher peak flows, and higher variability: All alternatives 
include this strategy to some degree. In the no action alternative, PACFISH/INFISH direction 
applies. In the action alternatives, the plan components associated with watershed (WTR) and 
riparian management zones (RMZ) address this strategy to a greater extent, specifically plan 
components FW-DC-WTR-07, FW-DC-WTR-08, FW-DC-WTR-11, FW-DC-RMZ-01, FW-DC-RMZ-02, 
FW-GDL-WTR-02, FW-GDL-RMZ-01, FW-GDL-ARINF-08, FW-GDL-ARREC-01, FW-GDL-ARREC-02, 
FW-OBJ-WTR-02, and FW-OBJ-RMZ-01. The strategy is addressed by maintaining the capability of 
floodplains and riparian areas. 

• Build resilience to higher stream peak flows: All alternatives include this strategy to some degree. 
In the no action alternative, PACFISH/INFISH direction applies. In the action alternatives, the plan 
components FW-DC-ARINF-01, FW-STD-ARINF-04, FW-GDL-ARINF-05, FW-OBJ-WTR-02, FW-OBJ-
CWN-02, FW-OBJ-ARREC-01, FW-OBJ-INF-02, and FW-OBJ-INF-03 address this strategy to a greater 
extent. The strategy is addressed by modifying infrastructure where possible, for example, 
increasing culvert size, improving road drainage, relocating vulnerable campgrounds or road 
segments. 

• Respond to climate-induced occurrence of disturbances such as drought and flooding: All 
alternatives include this strategy to some degree. In the no action alternative, PACFISH/INFISH 
direction applies and wetlands are encompassed by riparian habitat conservation areas. In the 
action alternatives, wetlands are encompassed in riparian management zones, with specific plan 
components such as FW-DC-WTR-02, FW-DC-WTR-08, FW-DC-WTR-09, FW-DC-RMZ-01, FW-DC-
RMZ-02, FW-GDL-ARINF-08, and FW-OBJ-RMZ-01. The strategy is addressed by increasing water 
storage by recognizing the important ecological role of beavers and wetlands. 

• Reduce erosion potential to protect water quality: All alternatives address this strategy based on 
adherence to the Healthy Forest Restoration Act. The action alternatives contain additional plan 
components, such as all Forestlands (FOR) desired conditions related to forest densities, FW-DC-
FIRE-01, FW-OBJ-FIRE-01 , FW-OBJ-FIRE-02 , FW-OBJ-FIRE-03, FW-GDL-FIRE-01, FW-DC-MWTR-01, 
FW-STD-MWTR-01, FW-GDL-RMZ-02, FW-GDL-RMZ-06, FW-GDL-RMZ-07, FW-DC-ARINF-01, FW-
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STD-ARINF-03, FW-GDL-ARINF-01, FW-GDL-ARINF-03, FW-GDL-ARINF-04, FW-GDL-ARREC-03, FW-
GDL-ARREC-04, FW-GDL-ARREC-05, FW-GDL-ARREC-06, FW-OBJ-INF-02, FW-OBJ-INF-03, and FW-
OBJ-CWN-02. The strategy is addressed by reducing forest densities and fuel loadings in dry forest 
types to maintain low-to mixed severity natural fire regimes reducing the risk of high-severity fire; 
and by using road and trail management practices that reduce erosion and prioritize municipal 
water supplies. 

• Increase stream flows and moderate changes in instream flows: All alternatives incorporate this 
strategy based on the application of project-level best management practices. In the no action 
alternative, PACFISH/INFISH direction applies. The Action alternatives include plan components 
FW-DC-WTR-07, FW-DC-WTR-08, FW-GDL-WTR-06, FW-STD-CWN-03, and FW-STD-CWN-04. The 
strategy is addressed through securing and utilizing water rights for instream flows. 

• Increase habitat resilience for cold-water aquatic organisms by restoring structure and function of 
streams: All alternatives incorporate this strategy based on the application of project-level best 
management practices (FW-STD-WTR-02). In the no action alternative, PACFISH/INFISH direction 
applies. Most plan components for water and aquatic resources (WTR), riparian management 
zones (RMZ), and conservation watershed networks (CWN) included in the action alternatives 
address this strategy, as well as plan components FW-DC-ARINF-01, FW-STD-ARINF-06, FW-GDL-
ARINF-11, FW-OBJ-INF-01, and FW-OBJ-INF-02. The strategy is addressed through restoring natural 
channel and floodplain form and function; restoring aquatic organism passage structures through 
design and placement of appropriate structures; maintaining functional stream channel 
morphology. Restoring riparian areas to increase hydrologic function and retain cold water; 
reintroducing beaver where beaver and management of westslope cutthroat trout are compatible; 
removing or relocating roads adjacent to riparian areas, channels, and floodplains where they 
inhibit complexity. 

• Provide opportunities for native fish to move and find suitable stream temperatures: All 
alternatives incorporate this strategy based on the application of project-level best management 
practices (FW-STD-WTR-02. In the no action alternative, PACFISH/INFISH direction applies. The 
action alternatives include plan components FW-DC-WTR-01, FW-DC-WTR-02, FW-DC-WTR-08, 
FW-DC-WTR-10, FW-DC-WTR-11, FW-DC-WTR-12, FW-OBJ-WTR-02, FW-OBJ-WTR-03, FW-DC-
CWN-01, FW-DC-CWN-02, FW-DC-CWN-03, FW-STD-CWN-02, FW-STD-CWN-03, FW-OBJ-RMZ-01, 
FW-DC-ARINF-01, FW-STD-ARINF-06, FW-GDL-ARINF-11, FW-OBJ-INF-01, and FW-OBJ-INF-02. The 
strategy is addressed through increasing the patch size of favorable habitat to enhance viable 
populations and allow migratory life histories; modifying or removing barriers to increase 
connectivity between areas of cold-water habitat; identifying and mapping where groundwater 
inputs provide cold water. 

• Manage nonnative fish populations to eliminate or reduce their impact on native fish: In the no 
action alternative, PACFISH/INFISH direction applies. The action alternatives include plan 
component FW-STD-ARINF-06. The strategy is addressed by removing nonnatives with manual or 
chemical techniques; excluding nonnatives with physical or electrical barriers. 

• Increase resilience to fire-related disturbance: All alternatives incorporate this strategy based on 
the application of project-level best management practices (FW-STD-WTR-02. In the no action 
alternative, PACFISH/INFISH direction applies. The action alternatives include plan components 
FW-DC-FIRE-01, FW-OBJ-FIRE-01, FW-OBJ-FIRE-02 , FW-OBJ-FIRE-03, FW-GDL-FIRE-01, FW-GDL-
RMZ-06, FW-GDL-RMZ-07, FW-DC-ARINF-01, FW-GDL-ARINF-01, FW-GDL-ARINF-03, FW-GDL-
ARINF-04, FW-OBJ-INF-02, FW-OBJ-INF-03, and FW-OBJ-CWN-02. The strategy is addressed 
through implementing fuel treatments, such as thinning or prescribed burning to reduce wildfire 
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severity and size; disconnecting roads from stream networks to reduce erosion and sediment 
delivery to streams; and installing erosion control structures following wildfires.  

  

Terrestrial Vegetation and Wildlife 
Most strategies for conserving native tree, shrub, and grassland systems (Halofsky et al. 2018) focus on 
increasing resilience to chronic low soil moisture (especially extreme drought and low snowpack), and to 
more frequent and extensive ecological disturbance (wildfire, insects, nonnative species). These 
strategies generally include managing landscapes to reduce the severity and patch size of disturbances, 
encouraging fire to play a more natural role, and protecting refugia where fire-sensitive species can 
persist. Increasing species, genetic, and landscape diversity, such as spatial pattern and structure is an 
important “hedge your bets” strategy that will reduce the risk of major forest loss. Adaptation tactics 
include using silvicultural prescriptions, especially stand density management and fuels treatments to 
reduce fuel continuity, reducing populations of nonnative species, potentially using multiple genotypes 
in reforestation, and revising grazing policies and practices. Rare and disjunct species and communities, 
such as whitebark pine and quaking aspen require adaptation strategies and tactics focused on 
encouraging regeneration, preventing damage from disturbance, and establishing refugia. 

Adaptation strategies for wildlife (Halofsky et al. 2018) are focused on maintaining adequate habitat and 
healthy wildlife populations, and increasing knowledge of the needs and climate sensitivities of species. 
Connectivity is an important conservation strategy for most species in the Northern Rockies. 
Maintaining healthy American beaver populations will provide riparian habitat structure and foraging 
opportunities for multiple species. Quaking aspen habitat, which is also important for several species, 
can be enhanced by allowing wildfire, protecting aspen from grazing, and reducing conifer 
encroachment. Restoration of more-open stands of ponderosa pine and mixed-conifer forest through 
reduction of stand densities will benefit species such as fisher and flammulated owl. Excluding fire and 
reducing nonnative species will maintain sagebrush habitats that are required by several bird and 
mammal species. 

Adaptation strategies for rangeland vegetation (Halofsky et al. 2018) focus on increasing resilience of 
rangeland ecosystems, primarily through control and prevention of invasion by nonnative species. 
Ecologically based management of nonnative plants focuses on strategies to repair damaged ecological 
processes that facilitate invasion, and seeding of desired native species can be done where seed 
availability and dispersal of these species are low. Proactive management to prevent establishment of 
nonnative species is also critical, including tactics such as early detection-rapid response, weed-free 
policies, education of employees and the public, and collaboration among multiple agencies to control 
weeds. Livestock grazing can also be managed through the development of site-specific indicators that 
inform livestock movement guides and allow for maintenance and enhancement of plant health. 
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The following are climate adaptation strategies incorporated into the revised forest plan alternatives to 
help sustain terrestrial species and communities. 

Key ecosystem component: forest vegetation and ecosystem processes 

Species addressed: all animal and plant species/communities 

Climate adaptation strategies: 

• Maintain/enhance species and structural diversity at multiple scales; protect forests from severe 
and uncharacteristic disturbances; and reduce impacts of existing stressors, such as insects and 
disease and invasive species:  The no action alternative addresses this strategy to some degree 
through forest-wide direction in the 1987 forest plans. The action alternatives address this 
strategy in more detail in plan components for Terrestrial Ecosystems (TE), Forestlands (FOR), 
Meadows, Grasslands, and Shrublands (GS), Fire (FIRE), Invasive Species (INV), and Wildlife (WL). 
The strategy is addressed by developing desired conditions that are based on estimated natural 
range of variation and anticipated influence of climate changes on vegetation composition and 
structures; promoting retention and development of large/very large trees of species resilient 
and/or resistant to disturbance; promoting site-adapted species; promoting diversity of species, at 
stand level and landscape level; focusing on species best adapted to potential changes in climate 
and disturbances, such as drought, increased fire frequency and severity, and increased insect 
populations; promoting diversity of forest structures at landscape level; protecting old-growth 
forest and promoting its development; promoting restoration of native species that have been 
diminished due to human influences,, for example, exotic disease, land conversion, fire 
suppression; promoting diversity of forest densities and reducing densities where appropriate 
using a variety of tools and maintaining the reduced forest densities over time. 

• Maintain/create areas where ecological processes are generally allowed to function with minimal 
human influence: All alternatives address this strategy through land allocations and associated 
forest plan direction. The strategy is addressed by developing forest plan direction to provide a 
range of areas that have different management intensities and potential human influences; some 
areas may serve as “baselines” for understanding how ecological systems function and respond, 
such as current and recommended wilderness areas; and other areas provide more opportunity 
for active and adaptive management approaches to gain understanding of potential ways to 
address impacts of climate changes on the ecosystem. 

Key ecosystem component: special botanical species 

Species addressed: Water howellia and species associated with fens  

Climate adaptation strategies: 

• Maintain particular species or community types of concern/high vulnerability: In the no action 
alternative, PACFISH/INFISH direction applies for activities within riparian habitat conservation 
areas. The action alternatives include plan components FW-DC-TE-02, FW-DC-TE-03, FW-GDL-TE-
01, FW-DC-GS-04, all plan components related to biophysical features (BIOPHY), FW-DC-WTR-02, 
and FW-DC-WTR-08.  The strategy is addressed by designating special areas that feature 
special/unique botanical and geological features; protecting existing and potential water howellia 
habitat. 
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Key ecosystem component: whitebark pine communities and associated wildlife 

Species addressed: whitebark pine; Clark’s nutcracker; grizzly bear 

Climate adaptation strategies: 

• Maintain particular species or community types of concern/high vulnerability: The no action 
alternative does not address this strategy explicitly. The action alternatives include plan 
components FW-DC-FOR-09, FW-DC-FOR-10, MA1 and MA2-DC-FOR-09, MA3-DC-FOR-07, MA3-
DC-FOR-08, MA3-DC-FOR-10, MA2-OBJ-FOR-07, MA3-STD-FOR-01, MA3-GDL-FOR-02, and MA3-
GDL-FOR-03. The strategy is addressed by focusing restoration efforts on sites where viable 
populations of whitebark pine are most likely to succeed; supporting an active restoration 
program that includes collection of seed/pollen/scion for the tree improvement program; planting 
of blister rust resistance seedlings; thinning in whitebark pine stands to reduce competition of 
other conifer species; using fire to promote regeneration of whitebark pine; protecting identified 
mature trees that are contributing to the restoration program (e.g., cone collection trees) from 
loss due to fire or other stressors. 

Key ecosystem component: ponderosa pine communities and associated wildlife 

Species addressed: ponderosa pine; flammulated owl 

Climate adaptation strategies: 

• Maintain particular species or community types of concern/high vulnerability: The no action 
alternative does not address this strategy explicitly. The action alternatives include plan 
components FW-DC-FOR-02, FW-DC-FOR-03, FW-DC-FOR-04, MA3-STD-FOR-01, MA3-GDL-FOR-02, 
MA3-GDL-FOR-03, and plan components specific to the Lower Salmon River Geographic Area, GA-
DC-SR-01 and GA-DC-SR-03. The strategy is addressed by retaining mature and older ponderosa 
pine, reducing competition from Douglas-fir; reducing forest density; monitoring establishment, 
survival, and development of ponderosa pine age class distribution; retaining very large trees and 
snags. 

Key ecosystem component: hardwood communities and associated wildlife 

Species addressed: aspen, black cottonwood, cavity-nesting and deciduous-nesting birds 

Climate adaptation strategies: 

• Maintain particular species or community types of concern/high vulnerability: The no action 
alternative does not address this strategy explicitly. The action alternatives include plan 
components FW-DC-FOR-01 and FW-OBJ-FOR-01. The strategy is addressed by removing conifers 
around aspen at multiple scales using multiple tools, including prescribed fire, cutting; protecting 
from grazing; prioritizing areas where aspen currently exists at lower than historic levels. 

Key ecosystem component: old growth forest 

Species addressed: all conifer species 

Climate adaptation strategies: 

• Maintain particular species or community types of concern/high vulnerability: Alternative NA 
includes old growth and snag standards The 1987 Clearwater and Nez Perce Forest Plans specify 
maintaining 10 percent of the Forest in old growth habitat, with 5 percent of each timber 
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compartment as old growth. The No Action and all action alternatives rely on Green et al. (2011) 
for the definition of old growth. The action alternatives include plan components MA3-DC-FOR-10, 
MA3-STD-FOR-01, MA3-GDL-FOR-02, MA3-GDL-FOR-03, MA3-GDL-FOR-04, and MA3-GDL-FOR-04. 
The strategy is addressed by maintaining or creating structure in mesic old-growth conifer forest 
and developing redundancy across landscape to buffer against future fire or drought mortality. 

Key ecosystem component: all forest communities 

Species addressed: all tree species; many wildlife species including but not limited to wide-ranging 
species such as wolverine, Canada lynx, grizzly bear, and gray wolf 

Climate adaptation strategies: 

• Maintain multiple levels of connectivity (daily, seasonal, dispersal range shift): All alternatives 
include the direction from the Northern Rockies Lynx Management Direction (NRMLD). The action 
alternatives also include plan components FW-GL-TE-01, FW-DC-TE-06, FW-DC-WTR-02, FW-DC-
WL-03, FW-GDL-WL-01, MA2-DC-RWILD-03, and MA2-DC-IRA-03. The strategy is addressed 
through the USDA Forest Service Northern Region Broad Scale Monitoring Strategy.  

Key ecosystem component: Rangelands   

Species addressed: meadow and grassland plant species 

Climate adaptation strategies: 

• Increase proactive management actions in order to prevent invasive species and maintain intact 
ecosystems, and increase resilience and resistance of native ecosystems: For all alternatives, the 
Nez Perce-Clearwater actively participates in Cooperative Weed Management Areas, which are 
used to determine weed treatment priorities, projects, budgets and annual programs. The no 
action alternative provides direction on mapping and treatment of noxious weeds. The action 
alternatives include plan components FW-GL-INV-01, FW-DC-INV-01, FW-OBJ-INV-01, FW-GDL-INV-
03, FW-OBJ-GS-01, FW-GDL-ARGR-01, and all desired condition plan components related to 
meadows, grasslands, and shrublands (FW-DC-GS-01 to 08). The strategy is addressed by 
promoting the occurrence and growth of native species and employing preventative measures to 
reduce the spread and introduction of invasive species. 

Knowledge Gaps 
Key ecosystem component: All ecological, social, and economic ecosystem components 

Species addressed: all plant and animal species; other resources such as recreation and 
social/economic components 

Climate adaptation strategies: 

• Incorporate increased knowledge and new science related to climate change and species 
responses: All alternatives would include this strategy based on participation in the Northern 
Region Adaptation Partnership (NRAP). The strategy would be addressed by developing an 
adaptive management and monitoring strategy for all resources with a monitoring program that 
recognizes that 1) climate change is slow (especially in comparison to the planning period of 15 
years) and 2) the future is uncertain and new science/information might lead to changes in the 
Forest’s approaches. The Forest Service is an active partner in the Northern Region Adaptation 
Partnership, a collaborative effort with the goal of increasing climate change awareness, assessing 
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vulnerability, and developing science-based adaptation strategies to reduce adverse effects of 
climate change. 

• Build partnerships to include all lands: All alternatives would include this strategy because the 
Forest Service is an active partner with other resource managers and organizations across the 
Forest and adjacent lands. 
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