MANAGING PNW
WILDLIFE RABITAT
UNDER CLIMATE CHANGE

John Lehmkuhl
PNW Research Station
Wenatchee, WA
jlehmkuhl@fs.fed.us

I

<1 St S R N :
T, — : g A TR 5
-Wenatchee Forestry Sciences Labo

PNW




Vegetation complex....
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iogeography complex.... B & — 7 =

Tamias amoenus - Yellow-pine Chipmunk

Sorex trowbridgii - Trowbridge's Shrew I

Washington Gap Analysis Project 1997
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CC effects vary across the region

Coastal Ranges Cascade Range

w

Pacific
Ocean
Potential climate changes
On shore flow of marine air
More clouds
Increasing warming
Precipitation
Reduction snow cover/
reduced albedo

otential major ecological effects
Lncreasing moisture stress
Increasing fire
Changes in forest growth rates
Bark beetle outbreaks
Loss of tree species
Decreased summer stream

Spies et al. 2010



Density of arboreal rodents declines

with increasing snowfall
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Flying squirrel density

Lincoln-Peterson estimator
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Open pine forest
IS poorer habitat
than either
young or mature
mixed-conifer
forest
consistently over
time.




Yellow-pine chipmunk density
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Species shifts along ST
moisture-temp gradient..;- o=

ES

Great Basin
pocket mouse

Species Mesic stands Dry stands

southern red-backed vole
long-tailed vole

montane shrew
Townsend's chipmunk
creeping vole

American shrew-mole
deer mouse []

Trowbridge's shrew
northern pocket gopher

Great Basin pocket mouse
vagrant shrew

yellow-pine chipmunk []




Riparian
“indicator” species
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Water shrew Keen’s mouse
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=== Jack & Stafford
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Good news!

m Current sound basis In policy &
management for addressing CC
ISSues.

= Maintain critical habitats & species.

= Restore or mitigate impacts of past
management.

» Restore or mitigate critical processes
(e.g. fire & insect disturbance.




Time frames

= Short-term - carry on with maintenance
& restoration of habitats w/ focus on
resistance & resilience!

At the same time plan for the....

= Long-term - enable change with
Innovative management.




Location, location, location...

= Environment - West vs. East side
= vegetation (pattern)
= disturbance (process)

= Allocations: reserves vs. matrix

Reserves Matrix

Westside Resistance Enable

Resistance, Resistance,
Eastside resilience, resilience,
enable enable




Northwest Forest Plan
allocations western Cascades
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Northwest Forest Plan
allocations eastern Cascades
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Area stand-replacement fire
in dry forest provinces,
1972 2002 (Healey et al. 2008)
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Deschutes NF: 729 loss habitat
due to Iinsect & disease i1n McCache
Project Area

1985 1996

McCache aniect McCache FFoject
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Not all
habitat is
captured

by
reserves

35% iIs
outside of
reserved
areas




Spotted Owl

Nest Sites
and

Late Successional
Reserves

Not all historical
Nanv?;nn;mﬁh'zf‘est OWI aCtiVity
centers captured
by reserves

259% are
outside reserved
areas

L0 Late Successional
Reserves and Managed
Late Successional
Reserves

| ® | Spotted Owl Nest Sites
(Updated as of 1994)

/| Forest Boundary




Reserves vs. Active Management?

Number of Species ICBEMP, 1994
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Coarse-filter management

= Maintain or restore vegetation pattern &
disturbance processes for wildlife
communities.

= Management that emulates disturbance
regimes should be a good coarse-filter
approach to management.



Landscape-silviculture...
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Stand-scale silviculture

 Large -. ::_..:‘:_ ]—MEE':'

Trees per ha. 0% CL

Small - 436 75

Iledmum -85 17

Treesperha  90%CL 8  Tmesprha
Small - 45 + 36 Small - 165
Medmm - 65 + 17 IMedmm - 71
Large - 22 + 9

Trees per ha.
3 Small - 276
hledium - 101

Trees per ha. 0% CL
Small - 126
Iedium - 99

Everett et al. 1997




Wildlife/ecological
elements to maintain &
restore, resilience, enable..

m Heterogeneity: skips & gaps,
clustering, etc.
= Canopy & understory diversity, esp. shrubs.
= Fire effects.
= Prescribe for variability, not averages.
m Large live & dead trees. More large trees
In diameter distribution.
m Defective trees...pattern & process!
= Insects & disease
= Mistletoe

m Large logs, woody debris.



Fine-filter species PVA
approach...

Habitat &
Environment

Population
Structure




Fine-filter mgmt. Eastside
wildlife of concern...

m “Source habitats” analysis of
Wisdom et al. (2000) a good guide.
Two species “families” of concern:

» Low-elevation old-forest spp. (5 spp):
low-severity fire forest type.

» Broad elevation old-forest spp. (24

Spp): e
- mixed-severity fire forest types.



Develop & test novel prescriptions
to meet ecological & social
objectives...



http://rds.yahoo.com/_ylt=A0PDoYAL7qRMLXsARoijzbkF/SIG=132oame5h/EXP=1285963659/**http:/www.coolgadgetconcept.com/wp-content/uploads/2008/06/logging-spider.jpg
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Fire and Fire Surragate

Study

Mission Creek
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Concept Map @ IHMC Public Cmaps (3)/Cascade Range Dry Forests

CC adaptation strategies for wildlife

depend on . _ for species can be
typically consider analyzed with "fine-filter"

Land-use allocation v \I
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http://cmapspublic3.ihmc.us/rid=1K7LXP848-79ZZBW-XG1/CC wildlife adaptation strategies.cmap
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“"Keystone” species:
flying squirrels

Important prey for forest carnivores.

Link In tree-truffle-lichen-carnivore
ecological web.

“Closed-canopy” species.

Fitness associated with patchy fire effects



Trends Iin low-elevation, open pine spp.
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! Wisdom et al. 2000



http://www.birdinfo.com/A_Images_W/White-headedWoodpecker_image.html

Management issues:
“Low-Elevation Old Forest”
species
Decline late-seral PIPO forest & large (=21
IN) overstory & emergent trees.

Loss of large-diameter snags.

Decline in shrub/herb understories from
stand exclusion phase.

Loss of oak.

Fragmentation of low-elevation landscapes
due to habitat conversion.

Exclusion of low-intensity burns.



VEREFEnEINESIESE
“Broad-Elevation Old Forest”
species
Decline late-seral forests & large snags,

down wood, lichens, & fungi.

Conflicts managing low-severity habitat for
Family 1.

Balance some spp needs for connectivity
vs. other spp needs for contrast.

Departures from historical
landscape patterns.

Negative effects of roads.
Exclusion of low-intensity burns.




Pseudotsuga-
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