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Impacts to Forests
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Schwalm et al. 2012
Nature Geosciences

The turn-of-the-century drought in the context of the past
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Conclusion:
Most recent drought that severe

West-wide occurred >800 yr ago. ‘
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2.5 million acres in 4-corner states

SAD

1.2 million acres in Colorado 1.7 million acres in Colorado



Future Droughts

* By the 2030’s, moisture conditions during
the turn-of-the-century drought “. . . will
become the new norm in western North
America.” (Schwalm et al. 2012, Nature Geoscie

o ' Later in the century, conditi
 worse than during TOC.
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* How can we anticipate
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Characterize climate suitable for a species
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Bioclimate Models

* Train on real point locations
— Known presence/absence of species

— Known historic/reference climate

— Known slope and aspect

|  Learn the combinations
of variables associated

* Given a topoclimate
likelihood of prese




How they were built

* Training data

— 854,000 points of known presence/absence

* Mostly spatial veg data like FSVeg and FIA plot

— Long-term historical climate a
e Use reference climate 1961-

* Also slope and aspect

* “Random forests” al

— “forests” of many d
random subsets of




Output

* Proportion of decision trees that ‘vote’
for the topoclimate being suitabl

- e If we run each pixel on
- model, using each pi
and aspect .. ..
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ABLA occurrence in shapefiles (black) vs. reference period votes >=0.5 (blue overlay)

Subalpine fir
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Process for projecting into the future

3 GCMs x 3 RCPs = 9 climates =2 downscaled =2

/

Global climate
models used

by IPCC:

CCSM4 Greenhouse-gas
GFDLCM3 scenarios (RCPs)
HadGEM?2ES RCP 4.5

RCP 6.0
RCP 8.5
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Project Change

1. Make grids of suitability based on reference and future
climates.

2. Use difference in model output between reference and
future periods to classify change zones.

a) Model output (“votes”) are 0 (no chance) to 1 (

Reference
Change classes period votes
LosT >0.5

THREATENED > 0.5

PERSISTENT > 0.5

EMERGENT <0.
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Potential Applications

* Having a good estimate of where species will and
will not be suited in the future, we can:

1. On a given site, apply treatments most appropriate
for the future.

2. Focus efforts where they have the
likelihood of long-term success.

-

3. Identify sites and strategies
species.

* Planning
— Forest
— Landscape assessment
— Projects




Project area pre-determined

APPLY TREATMEN
FOR PROJECT
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Where should we manage spruce for timber?

IDENTIFY AREAS ON THE LANDSC:
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Where to manage spruce?
PERSISTENT zOne

— Manage as normal.

THREATENED zone

— Manage as 2" priority, but

— Focus more on resilience.

LOST zone
— Avoid investing in th
— Treat for short-ter

— Begin pushing cov






* Assisted migration:

— Movement of species and populations to facilitate
range expansion in direct management response
to climate change

* Facilitated migration

— Enhancing opportunities for se

favoring seed production anc
habitat and receptive seedb
emergent habitat.
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PERSISTENT OR
THREATENED

Facilitating Migration

Prevailing wind
Fav

Promote existing (
e

(female) aspen near
Emergent areas to
enhance seed production




1a

imate refug

Cl




‘-\_\_.[..‘.

Persistent - potential
refugia for spruce.

Enhance regeneration,
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Conclusion

 Bioclimate models can be used to:

— Design treatments most appropriate
for the future.

— Focus resources where t
greatest likelihood of |
success.

— Identify best appr
manage species




“If you don’t plan for the future,

you’re planning for



