
Application of the 
Seedlot Selection Tool

Pete Wier, Okanogan-Wenatchee Forest Silviculturist
Claire Ellwanger, Vicky Erickson, USFS Region 6  

Andy Bower, USFS WO



Outline

Climate change impacts on trees
      - Relationship between trees and 
climate

Seedlot Selection Tool
      - Seed inventory gap analysis



Climate Change Impacts on Trees

Abiotic Stressors:

- Summer heat and drought

- Warm winters

Biotic Stressors:

- Insect and disease outbreaks

Forest Impacts:

- Losses in productivity

- Changes in species distributions

- Ecosystem loss
Drought related tree mortality. 
Sequoia National Park. 
Nate Stephenson, US Geological Survey

Mountain pine beetle tree 
mortality. 
William M. Ciesla, Forest Health Management 
International, Bugwood.org



The relationship between 
trees and climate

Provenance Trials (seed source variation)
• 200+ years of data: trees are adapted to local 

climate
• Productivity declines outside of certain 

thresholds, or transfer distances
• These studies were the basis for creating seed 

zones
• Provenance tests can be used to infer the 

effects of climate change

Randall (1996) OR Dept. of Forestry



What if we do nothing?

Species Migration:
• Historical rates: < 100 m/yr.
• Needed to keep pace with 

climate change: > 1000 m/yr.
Species Adaption:
• Too slow

Projected mid-century summer
temperature increases 

in PNW seed zones 

Static Zones
Pearson RG (2006) Climate change 
and the migration capacity of species.
Trends Ecol Evol 21:111–113



Seedlot Selection Tool
seedlotselectiontool.org

• Developed by OSU and the PNW 
Research Station

• Helps managers match seedlots 
with planting sites based on climatic 
information. 

• The climates of the planting sites 
can be chosen to represent current 
climates, or future climates based 
on selected climate scenarios.



Seedlot Selection Tool
seedlotselectiontool.org

1980-2010

2011-2040



Environmental Factors that drive the seed transfer……



How Much and How Soon?

• Prior to 2023 the Okanogan Wenatchee NF has 
relied on the Historic Seed Transfer.

• Out-planting scheduled for 2024 utilizes the SST 
to select 60 % of the seed

• 40% of the seed >  Historic Transfer Guidelines
• 30% of the seed > SST “Current Climate”
• 30% of the seed > SST estimated “Near Century”



Trailing Edge…Predictor of future forested landscapes



Cross-boundary climate 
matched seed orchard 
PIPO deployment 
planning for WA

Seed Orchard Gap Analysis 



Okanogan-
Wenatchee 

Breeding zones & 
Tree seed orchards

• Breeding Zone 
color display 
classified by BZ 
code & elevation



Okanogan-Wenatchee Breeding 
Zones and Tree Seed Orchards

• Seed collection areas ≠ deployment areas in 
predicted future climate scenarios

• Gap analyses can help you: 
• locate climate matched seed orchard seed
• Identify where wild stand collections may be 

needed
• Highlight gaps where new orchards could meet 

climate matched seed needs
• Important to consider non-FS land, especially for low 

elevations
• May be closer geographically

• MOU with WA DNR – cross boundary seed planning 
& use

• Future gap analyses: aim to include DNR 
orchard blocks 



Resources

https://www.climatehubs.usda.gov/content/seedlot-selection-
tool-guidebook-usfs-region-6-silviculturists



Summary

Climate change is a threat to Forest 
productivity and health

The Seedlot Selection Tool is a powerful analytical tool for climate 
matched seed sourcing
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