
Douglas-fir in SW Oregon Glenn Howe, May 4 2023 | Slide 1

Glenn Howe
Dept of Forest Ecosystems and Society, OSU

Pacific Northwest Tree Improvement Research 

Glenn.Howe@oregonstate.edu

The future of Douglas-fir in southwest Oregon

Genetic and climate change considerations
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Climate change effects on forests

Altered tree reproduction, 

survival, and growth

Increased disturbances from 

fire, insects, pathogens

Changes in species habitats, 

distributions, and overall forest 

composition

J.E.Dewey, USFS, Bugwood.org

USFS R4 Archive, Bugwood.org

D.Powell, USFS, 

Bugwood.org

Minn. DNR Archive,  Bugwood.org

R.L.Anderson, USDA FS.

Bugwood.org

Drought

Wildfires

Frost

Insects and diseases



PNW 

Heat Dome
June 2021

“Records were broken across the 

region in June of 2021, as 

temperatures soared as high as 118 

degrees Fahrenheit. Portland saw a 

record high temperature of 116 

degrees, while cities including Salem, 

Hillsboro and the Columbia River 

Gorge also broke their all-time 

records”

McKinnon and Simpson (2022) 

Geophysical Research Letters 49(18): 1-9
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How fast will trees need to migrate?

Speed of temperature change within each biome. Histograms are 

ordered by increasing velocity according to their geometric means.

Forest examples

Temperate conifers 110 m/yr

Boreal and taiga 430 m/yr

Temperate broadleaf/mixed 350 m/yr

Loarie et al (2009) The velocity of climate change. Nature 462:1052-1055
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CA conifers not keeping pace with climate change

Since the 1930s, the characteristic temperature 

range for conifers has shifted up-slope by 182 m

But the mean elevation of conifers has shifted 

up-slope by only 34 m

The magnitude of this temperature shift is about 

three to five times greater than the shift of the 

conifers

Result = vegetation-climate mismatch (VCM)
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Uncertainty of forest responses

Modified from Dave Peterson, USFS PNWRS

▪ Human behavior

▪ Greenhouse gases

▪ Global climate models

▪ Downscaling methods

▪ Direct forest responses

▪ Interacting stressors

Many levels of uncertainty!!



Douglas-fir in SW Oregon Glenn Howe, May 4 2023 | Slide 7

Which factors influence habitat?

Animals

Vegetation

Micro-

organisms

HABITATBiotic

component
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component
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Avoid analysis paralysis

“Not to decide is 

to decide”

“C’mon, c’mon—it’s either one or the other”
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How to respond?

The view from 30,000 feet

Transition versus resistance/resilience
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Local forest health problem?

Western redcedar dieback monitoring in the PNW – Help Wanted

Posted on April 20, 2021 by withrowb

https://blogs.oregonstate.edu/treetopics/2021/04/20/western-redcedar-dieback-

monitoring-in-the-pacific-northwest-help-wanted/

https://blogs.oregonstate.edu/treetopics/2021/04/20/western-redcedar-dieback-monitoring-in-the-pacific-northwest-help-wanted/
https://blogs.oregonstate.edu/treetopics/author/withrowb/
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Local forest health problem?
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Local forest health problem?



The view from 30,000 feet
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Douglas-fir distribution
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Changes in species habitat?

Western redcedar dieback monitoring in the PNW – Help Wanted

Posted on April 20, 2021 by withrowb

https://blogs.oregonstate.edu/treetopics/2021/04/20/western-redcedar-dieback-

monitoring-in-the-pacific-northwest-help-wanted/

https://blogs.oregonstate.edu/treetopics/2021/04/20/western-redcedar-dieback-monitoring-in-the-pacific-northwest-help-wanted/
https://blogs.oregonstate.edu/treetopics/author/withrowb/
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Changes in species habitat?
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Changes in species habitat?
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Transition versus resistance/resilience

Millar, C.I. and Stephenson, N.L. (2015). Science 349(6250): 823-826
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How can forest managers respond?

Choose appropriate species

Choose appropriate seedlots



Douglas-fir in SW Oregon Glenn Howe, May 4 2023 | Slide 22

How do we project where species 

can occur in the future?

Species distribution models 

Bioclimatic models

Climate envelope models

Ecological niche models

Resource selection functions

Habitat models



Douglas-fir in SW Oregon Glenn Howe, May 4 2023 | Slide 23

Habitat modeling – Approach

Jarnevich et al. (2015) 

Ecological Informatics 29:6-15
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Sasquatch Blackbear

Issues?



̶ ̶
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Choose appropriate species

Be careful about planting near the margins of a species distributions

Douglas-fir Douglas-fir

Weiskittel et al. (2012) Weis Schweiz Z Forstwes 163 (3):70–78
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Assisted migration

The intentional movement of species, populations, 

or genotypes outside of their known historical 

distributions in response to anticipated climate 

change

a.k.a. “managed relocation,” “assisted 

colonization,” “managed translocation”…
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Assisted migration

Species-level Population-level

Seed transferRange expansionExotic species translocation

Figure modified from Williams and Dumroese (2014)Tree Planters' Notes 57(1):21-26

X
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Species-level assisted migration

Species Potential Habitat Tool (SPHT)

https://specieshabitattool.org/spht/
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Species Potential Habitat Tool (SPHT)

A mapping tool to help forest managers match species with 

planting sites based on climate information

Check it out at: https://specieshabitattool.org/spht/ 
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Species Potential Habitat Tool

https://specieshabitattool.org/spht/
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Habitats

207 ecosystems

Ecosystem 55

Ponderosa pine and Douglas-fir
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Douglas-fir  |  1975

https://specieshabitattool.org/spht/
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Douglas-fir  |  2025

https://specieshabitattool.org/spht/
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Douglas-fir  |  2055

https://specieshabitattool.org/spht/
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Douglas-fir  |  2085

https://specieshabitattool.org/spht/
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Douglas-fir consensus

https://specieshabitattool.org/spht/
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Ponderosa pine  |  1975

https://specieshabitattool.org/spht/
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Ponderosa pine  |  2025

https://specieshabitattool.org/spht/
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Ponderosa pine  |  2055

https://specieshabitattool.org/spht/
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Ponderosa pine  |  2085

https://specieshabitattool.org/spht/
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Ponderosa pine consensus

https://specieshabitattool.org/spht/



Douglas-fir vs ponderosa pine
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Choose appropriate species

Be careful about planting near the margins of a species distributions

Douglas-fir Douglas-fir

Weiskittel et al. (2012) Weis Schweiz Z Forstwes 163 (3):70–78



Natl. Individual Tree Species Atlas

Where to get species information?



Natl. Individual Tree Species Atlas

Douglas-fir Ponderosa pine
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Species AM - Concerns

47

May lead to species invasions

Slide from Greg O'Neill
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Species AM - Concerns

48

Insects and pathogens may hitchhike

Slide from Greg O'Neill
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I've chosen a suitable species…

Which seedlot should I use?
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Assisted migration

Species-level Population-level

Seed transferRange expansionExotic species translocation

Figure modified from Williams and Dumroese (2014)Tree Planters' Notes 57(1):21-26
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Population-level assisted migration

Zone Matcher

https://pnw-focal-zones.shinyapps.io/ZM_CMIP6_v5/
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What to plant - Seed zones and breeding zones

Seed zones and 

breeding zones are 

largely delineated 

based on climate

Randall (1996) OR Dept of Forestry

Randall and Berrang 

(2002) WA Dept Nat 

Resources



Zone matching ‒ Current climates



Zone matching ‒ Future climates
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Zone Matcher web application 
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Zone Matcher region
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South of Grant’s Pass, OR

Ferris Gulch (42.24°N, -123.21°W, 2500 feet)

Oregon 1966

Seed Zone #511
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A reasonable climate match

Ferris Gulch 

42.24°N, -123.21°W 

2500 feet
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A reasonable climate match

Ferris Gulch 

42.24°N, -123.21°W 

2500 feet

CA Seed Zone 

#524

4250 feet



Redwood location in N. California

CA Seed Zone 

#524

4250 feet
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Questions?

“I’ll stop here so you 
can let this information 

sink in”

Climate change - think in terms of changing habitats

Use assisted migration (AM)

Species AM – Maybe

Population / seed source AM  – Definitely
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Questions?

Glenn Howe

Dept of Forest Ecosystems and Society 

Oregon State University

Glenn.Howe@oregonstate.edu


