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Taskforce on Adapting Forests 
to Climate Change

The TAFCC is a group of scientists and land 
managers interested in:

• Understanding the potential effects of 
climate change on forests in the western 
U.S. 

• Providing forest landowners with science-
based management options suitable for 
meeting diverse management objectives 
under alternative climate change 
scenarios



Outline

• The role of genetic variation in 
forest adaptation to climate 
change

• How to approach management of 
genetic resources to help forests 
adapt to future climates

• Tools for decision support

• Closing remarks



Trees

• Are key components of forest 
ecosystems

• Are economically important and 
provide multiple other ecosystem 
services

• Long-lived - many of today’s trees 
will be exposed to the climate of 
the end of the century 

• Have long generation intervals, 
meaning that adaptation is slow 



Genetic Variation Cannot Be Ignored

• Trees are genetically 
adapted to their local 
environments

• Therefore populations, not 
the species as a whole, 
should be the management 
units

Lodgepole pine 
in Finland

Finnish Forest Research Institute

Lodgepole pine in New 
Zealand (Wright 1976)

Douglas-fir in Spain 
(Hernandez et al 1993)

Provenance tests



Using Provenance Data to Project Impact 
of Climate Change on Forest Trees

Lodgepole pine 

provenance test in BC

Illingworth series

• 60 sites

• 142 populations

Rehfeldt et al. 1999. Ecol. Monogr. 69: 375-409 



Using Provenance Data to Project Impact 
of Climate Change on Forest Trees

Wang et al. 2006. Glob. Change Biol. 12: 2404-2416



The Climate in the 
Pacific Northwest is Changing

Temperature trends (1916-2006)

http://climate.washington.edu/trendanalysis/

http://climate.washington.edu/trendanalysis/
http://cses.washington.edu/cig/pnwc/cc.shtml
http://climate.washington.edu/trendanalysis/


Is the Pacific Northwest Climate 
Going to Change Further? – Yes

Mote and Salathé (2009)

Relative to the 1970-1999 mean, 
at the end of the 21st century:

• Annual temperatures are likely 
to be warmer

• Annual precipitation may 
slightly increase 

There is substantial variability 
associated with these 
projections.

http://cses.washington.edu/db/pdf/wacciach1scenarios642.pdf


Trees and Forests Will be Challenged 
by Climate Change

• Abiotic stressors
– Wildfires

– Summer droughts

– Summer heat

– Warm winters

– Spring and fall frosts – even 
with general warming

• Biotic stressors
– Insects and pathogens

– Competition, including invasive 
exotic species

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



What Can We Do? 

• Understand climate variability 
and climate change 

• Understand climate change 
impacts on forests

• Help forests adapt to climate 
change – use Genetic Options for 
adaptation



Genetic Options for Adaptation

• Conserve genetic diversity
– In situ (on site)
– Ex situ (outside)

• Understand and manage populations 
within the species
– Seed zones
– Breeding zones

• Help populations migrate
– Natural migration
– Assisted migration

• Develop improved genotypes
– Selection and breeding
– Genetic engineering

D.Powell, USFS, Bugwood.org



Conserve Genetic Diversity

Maintain species diversity and within-
species variation

• In situ (on site) reserves
– Valuable populations

– Areas of high environmental and genetic 

diversity

• Ex situ (outside) reserves
– Endangered populations

– Seed and tissue collections for long-term 
storage

– Assisted migration

– Provenance tests – provided enough 
variation is represented



Promote Migration

Natural migration

• Avoid landscape fragmentation to facilitate 
migration via pollen and seed

• Maintain forests in all succession stages 
(age classes) across the landscape

Assisted migration - planting

• Facilitate migration of populations within 
the species to help track the climate



Applications

• Seedlot Selection Tool

• Center for Forest Provenance 
Data



Seedlot Selection Tool

On-line seed transfer 
decision-support tool:

• helps foresters select 
seedlots that are 
adapted to current and 
future climates at their 
sites

• works for multiple 
species with a user 
choice of multiple 
climatic variables and 
various climate change 
scenarios

Contact Glenn Howe or Ron Beloin at OSU for details

http://sst.forestry.oregonstate.edu/

http://sst.forestry.oregonstate.edu/
http://sst.forestry.oregonstate.edu/


http://sst.forestry.oregonstate.edu/PNW/index.html


Seedlot Selection Tool
Find Seedlots for My Planting Site

2010-2039

2070-20992040-2069

1961-1990



Seedlot Selection Tool
Find Planting Sites for My Seedlot

2010-2039

2070-20992040-2069

1961-1990



Center for Forest Provenance Data

• A centralized data and information 
management system to archive, maintain, 
and distribute forest genetics data 

• Data will be available to researchers for 
promoting national and international 
collaboration to study forest genetics, 
plant adaptation, and responses to 
climate change

• Hardware and software has been 
configured to ensure that the data are 
safely archived and accessible now and in 
the long term

F.G. Jones, UK, Bugwood.org

http://cenforgen.forestry.oregonstate.edu/

http://cenforgen.forestry.oregonstate.edu/


http://cenforgen.forestry.oregonstate.edu/










Needs

• Better projections of local climate

• Information on population 
responses to climate – especially for 
non-commercial species

• Information to populate database

• Resolve ownership issues – credits 
to original scientists, proprietary 
datasets, data release, etc.



Conclusions

• Common garden studies play a 
profound role in advancing our 
understanding of population’s 
responses to climate

• Information generated in this kind of 
tests have been used to develop the 
information-sharing tools and 
decision support tools

• These tools can and should be used 
to help adapt forest to future 
climates
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Thank You

Visit us at http://tafcc.forestry.oregonstate.edu/index.html

http://tafcc.forestry.oregonstate.edu/index.html

