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Hogg et al. GCB 2017
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Photo: P. Hennon

Beier et al. 2008
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Seed source  -1.3 °C
Plantation -1.3 °C

Seed source -1.3 °C
Plantation 2.9 °C

Climate change is not good for 
trees!

↓ growth
↓ wood quality
↑ pest damage

↓ value

Illingworth Pl provenance trial
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Lodgepole pine productivity

O’Neill, Wang, Hamann 2008

Climate change is not good for 
trees!

Productivity decline: 10-30% by 
2080 
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Wang et al., 2006
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Assisted migration can mitigate 
some of the CC impacts

Illingworth Pl provenance trial
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1990 Plant Hardiness 
Zone Map

2012 Plant Hardiness 
Zone Map

C. Daly. 2010. J. Appl. Met. Clim.
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McKenney et al. 2014. BioScience

Plant Hardiness zone map

1931-1960 1981-2010
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Current seed transfer zones
(geography)

CBST
(climate)

• Facilitates accurate assisted migration
• Better matching of seedlot and plantation climate
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IPCC 2001
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BEC units
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Seedlot

BEC units
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Seedlot
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Seedlot
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Seedlot

BEC units
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Seed deployment 
space
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Cutblock

BEC units
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Cutblock
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Cutblock
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Cutblock
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Summary

1. Fixed zone → focal zone 
2. Geog based → climate based
3. Assisted migration ← migrating the focus of the procurement space
4. Climate migration distance:

• accounts for past and future CC
• BECvar-specific
• multivariate
• transparent and accurately quantified without provenance tests

5. Deployability based solely on BEC climate
6. Larger average deployment area
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McKenney et al. 2014. BioScience

Plant Hardiness Zones

1931-1960 1981-2010

1. Assisted migration
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2. Select for wider climate tolerance
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3. Increase genetic diversity

Image: Dave Simpson Image: Ian Cameron
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4. Select for pest resistance/tolerance
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5. Genetic conservation
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6. Genetic selection for drought tolerance
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7. Silviculture strategies

Silviculture strategies to reduce CC impacts during plantation establishment
silviculture system
microsite planting
stock type
nurse plants
timing of planting
planting density
diversify stand structure
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8. Land use strategies
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