
Climate adaptation tactics

Holly Prendeville
Coordinator

USDA Northwest Climate Hub





How will trees grow in a warmer 
climate?

Low elevation, 
westside forest

Moisture limited

Growth will decrease:
- Douglas-fir
- Western hemlock
- Western redcedar
- Sitka spruce



How will trees grow in a warmer 
climate?

Eastside coniferous 
forest

Moisture limited

Growth will decrease:
- Ponderosa pine
- Douglas-fir
- Western larch



How will trees grow in a warmer 
climate?

High-elevation 
coniferous forest

Energy limited

Growth will increase:   
- Subalpine fir
- Mountain hemlock  
- Lodgepole pine



How will plants grow in a warmer 
climate?

Riparian areas, 
wetlands, groundwater-
dependent systems

Water controlled

Growth and regeneration 
will change:     
- Bogs, fens
- Species composition
- Fire susceptibility



Context



Over 90% of all primary forests at lower 
elevation have been harvested at least once. 



Most forest landscapes are 
fragmented by timber harvest, 
roads, agriculture, and 
urbanization.



Some forests have a significant 
complement of non-native plant 
species, insects, and pathogens. 





Climate-tolerant species have…

High production of seeds and other propagules

High seed dispersal or vegetative propagation

Tolerant of low soil moisture

high air temperature

wildfire

High competitive ability 

Broad environmental tolerance

High genetic diversity



What is climate change adaptation?
An effort to reduce the potentially negative 
consequences of climate change 
AND 
transition species and ecosystems to a warmer 
climate.



What is climate change adaptation?
Fine tuning and prioritizing current planning and 
management

Component of sustainable resource management

A form of risk management
Risk 
mitigation
-prevention

Risk 
avoidance

Risk 
acceptance

Risk 
mitigation
-prevention

Risk: magnitude of loss/cost
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Tripod Fire – 2006 
Okanogan Wenatchee NF
175,000 acres

How do we manage for resilient 
forests in a warmer climate?



Change the restoration paradigm

Older concepts

• Natural (historic) range of variation as 
a guide

• Species as targets for success

• Typically done at small spatial scales



Change to resilience building

Newer concepts

• Incorporate climate change information 
in planning and management

• Use current & future range of variation 
as a guide

• Implement across large spatial scales



Regeneration is a critical stage

Tree establishment in a 
warmer climate following 
disturbance will determine 
the forest

Seedlings must cope with 
variation in temperature 
and moisture at the soil 
surface

Oregon Forests and Industry Council

National Park Service



Pamper seedlings and saplings

Protect trees from 
herbivory

Jones’ Farmer Blog

WSU Extension 
Forestry

Retain soil moisture 
for summer growth

Consider recent 
weather & climate 
to time plantings



Be more flexible with seed zones

Ponderosa pine 
seed zone map

Seedlot Selection Tool



Assisted migration or
managed relocation



Select drought tolerant species 
where possible

Douglas-fir     Grand fir    Western white pine     



Oregon Department of Forestry



Manage for future climate, 
including drought stress

Plant native species from sources suited for 
your region & conditions at planting site.

Seedlot Selection Tool



Maintenance: space between trees to handle 
future drought, reduce competition, & do not 
fertilize during a drought. 

Manage for future climate, 
including drought stress



Prevent and control: be aware of insects and 
diseases. Remove weak, injured or extremely 
stressed trees that may risk spreading insects & 
disease to healthy trees.

Manage for future climate, 
including drought stress



Select drought tolerant understory 
and edge species

Chokecherry

Mock orange

Oregon grape     

Salal

Serviceberry



In praise of hardwoods

• Hardwoods add diversity,
especially in riparian areas

• Wildlife habitat
• Red alder and bigleaf 

maple have high value for 
wood products

• Firewood
• Resistance to conifer 

diseases

• Red alder fixes nitrogen
• Can underplant western 

redcedar and grand fir



Increase species diversity and 
structure



Diversify landscape pattern: 
partition species by water needs



Keep forests healthy: 
Manage stand density (and fuels)

Thin dense stands to reduce 
competition

Manage forest density and 
fuels across landscapes 

Collaborate with neighbors



Variable density thinning

Target:
20% open stands
20% dense stands
60% standard thin

This can vary –
there are no rules.

75
TPA

100
TPA

75
PA

10
TPA

150
TPA

150
TPA

75
TPA

Skip

Skip

Various spatial patterns of different tree 
densities



Keep vegetation healthy, 
remove stressors quickly  



In summary — What can be done
• Manage for warmer temperatures & more 

extremes.
• Diversify plant species, genotypes, and 

spatial patterns.
• Use disturbances as an opportunity for 

changing trajectories and experimenting.
• Implement risk assessment and risk 

management.
• Monitor, learn, and adjust as needed.



Tools



Consider short-term projections 
prior to management actions

http://www.cpc.ncep.noaa.gov/

6-10 day temperature 
probability outlook

What’s the probability 
it will be Normal, 

Above Normal, Below 
Normal? 

6-10 day precipitation 
probability outlook



NOAA National Weather Service Outlooks

6-10 Day Outlook
8-14 Day Outlook
Week 3-4 Outlook
One Month Outlook
Three Month Outlook

US Hazard Outlook 
(8-14 days)

Temperature & Precipitation

http://www.cpc.ncep.noaa.gov/



Climate 
Toolbox

-collection of 
tools

climatetoolbox.org/tool/Climate-Mapper



Climate 
Toolbox

Climate mapper

Past/Real-time 
observations

Forecasts 
-30 days*

- 7 months*

Future: climate 
projections 2100

*experimental

climatetoolbox.org/tool/Climate-Mapper



climatetoolbox.org/tool/Climate-Mapper



climatetoolbox.org/tool/Climate-Mapper

Mean Daily Temperature, Last 90 Days



climatetoolbox.org/tool/Climate-Mapper

Mean Daily Temperature, Last 90 Days



Historical simulation, 1971 – 2000 (mean) Mean Temperature, Winter



Higher emissions RCP 8.5 2070-2099 vs historical simulation 1971 –
2000 (mean change) Mean Temperature, Winter



US Drought Monitor

Not 
drought 
conditions 

Drought 
conditions 

Least 
precipitation

Most 
precipitation

Weekly map indicating dry 
conditions to aid in planning

droughtmonitor.unl.edu/



Future climate information to aid 
with reforestation

Seedlot Selection Tool

seedlotselectiontool.org/sst/



Adaptation planning
Adaptation partners- Adaptation library
-Information from multi-resource assessments
-Based on coordinated science-management 
expertise

adaptationpartners.org/

http://www.adaptationpartners.org/


https://www.arcgis.com/apps/MapJournal/index.html?a
ppid=7b78c5c7a67748808ce298efefceaa46

Bark Beetle Forecasts



USDA Northwest Climate Hub

Monthly newsletter
Tools

– Seedlot Selection Tool
– Climate mapper

Pacific Northwest Drought Early Warning System 
Webinars

– Bi-monthly (December, February, April, June, 
August, October)

USDA Resources and Program for Tribes to Adapt 
to Climate Change



Thank you

For more information:
holly.prendeville@usda.gov

https://www.climatehubs.oce.usda.gov/hubs/northwest
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