allenges of integrating
climate change into forest
planning at multiple scales --
from landscape HRV and Fﬁ%to
NRAP

Bob Keane

USDA Forest Service
Rocky Mountain Research Station

' Fire, Fuel, and Smoke
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In'regr'atmg cllma‘l'e change
into forest planning is

“Wicked HARD

Many Reasons
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inreracaons

all climate change impacts result from complex
interactions between climate, vegetation,
topography, humans, and a host of other factors

E/egetatioa
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Vegetat:on
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\Agent, infection level

—|nsects

Population size,
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Integrating/climate'changeinto

forest planning
This presentation:

® Discuss HRV, FRV and thelr |
Implications In climate chiange futures

® Present a climate chiange context

—Species distribution Medels
—Simulation models

* NRAP Vuinerabilit

255
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Intaqrath‘] climata ahanaa in

estihlahhing!
_ua!nqrunl sAmnaesandVanabilitvierms

« FRV/ — Future range and varlablllty

= Exotics, future climates and disturbance
regimes, management?

= NRV -- Range and variability used in
I@E,st planning



Inaaeating slimat ahane

‘ahestihlahhing!
RanaesandVanabilitviConcents?

= Tnereane ne e iRV, =

- only approximations

= HRV assumes ecosystem or landscape
piota Is adapted to or has coevolved with
the biophysical environment

= Has an inherent spatial and temporal scale

"3




e

Useiulness ot HRYVAntothefuture:

" Represents the hest expression of
ecosystem or landscape historical legacy

" Cankerusedias a reference. for ecosystem
and landscape health, resiliency, biodiversity.

= FRVs has Issues:
= Biota has evolved under HRV not FRVs
= Uncertainty in climate

= Jj6e, much subjectivity in what is included In
FRVS such as exotics, management



Integrating cllmate change mto =
forestplanning = =
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Climais Changedbntext
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“Ask the expert
= Deduction, inference, association
= SStudy it”
. = Empirical and experimental studies
= “Analyze it”
= Species Distribution statistical modeling

“Simulate It”
* Biophysical simulation modeling
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Old Climate scenarios (vadcmsz cem- mote 2003, Mote et al.
2007)

« H-Historical climate (recorded weather)
e B2 (A1B): WARM AND WET (+1.6°C; +9% ppt)
e A2: HOT AND DRY (+4°C; -7% precip.)

Based on IPCC (2007) projections

New Climate Scenarios (Hadiey synthesis of 7 Gcms)

« H-Historical climate (recorded weather)

e RCP4.5: WARM AND WET (+2.6°C; +130% ppt)
« RCP8.5: HOT AND DRY (+5°C; 90% ppt)

Based on IPCC (2011) projections




Integrating climate change into
forest planning

The Species Distribution Model
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Statistical Modelmg Efforts
Changes in Vegetation in western MT

Projections | Problems

® Increases in western = & Emphasizeionly
White pine, grand fir climate-vegetation,

= Decreases In relationships
ponderosa pine, * Don't recognize
whitebark pine, genetics, dispersal,
lodgepole pine, 7 life cycles, and most
subalpmefiryalpine == importantly,

larch | e distu'rban'ce_



Future Vegétation Dynamics
The Species Distribution Model

Potential Usefulness
*No quantification of varlablllty i
. =Greatly dependent on climate change scenarlo

*Quantifies climate niches onIy — o species:
demography. and disturbance’

Providesimteresting coarse scale mformatlon but
|ts (USE IS Ilmlted at flne scales :
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FireBGCv2;
A research simulation platform
for exploring fire, vegetation, and
climate dynamics

o e Keane, Robert E.: Loehman, Rachel A.:
S A smuten st for olrng Holsinger, Lisa M. 2011. The FireBGCv2
e landscape fire and succession model: a
research simulation platform for
exploring fire and vegetation dynamics.
Gen. Tech. Rep. RMRS-GTR-255. Fort

D Tkt fapcut Fire and Vegetation Dynamics

RIRELTHISE

Collins, CO: U.S. Department of
Agriculture, Forest Service, Rocky
Mountain Research Station. 137 p.




Glacier NP

- Ponderosa pine
- Douglas-fir

Lodgepole pine

Subalpine fir
B Englemann spruce

Whitebark pine
- Cottonwoods
- Western red cedar

Western hemlock
- Western larch

Shrubs

Grasses

Water
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Dominant species changes
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Bitterroot NF

- Ponderosa pine
- Douglas-fir

Lodgepole pine
__ Subalpine fir
I Englemann spruce

Whitebark pine
- Cottonwoods
- Western red cedar

Western hemlock
- Western larch

Shrubs

Grasses

Water

15 20
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Temperature

Lodgepole pine
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Dominant species changes
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estern White Pine — NW Montana
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Loehman et al. 2011 Forests.
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Simulation Results: East Fork Bitterroot River

Average Daily Summer Stream Temperatures
in Bull Trout Streams: EFBR

Bull trout stream area: EFBR
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Fire.dynamics in a changing climate




General Results

_ Keane, R.E.; Mahalovich, M.F.; Bollenbacher, B.; Manning, M.; Loehman, R.;

"d Jain, T.; Holsinger, L.; Larson, A.; Webster, M. 2016[in press]. Forest vegetation.
~In: Halofsky, J.E.; Peterson, D.L.; Dante-Wood, S.K.; Hoang, L., eds. 2016.
Climate change vulnerability and adaptation in the Northern Rocky Mountains.
Gé%h.ﬁep. RMRS-G 'R-xxx. Fort Collins, CO: U.S. Department of Agriculture,
Forest Service, Rocky Mountain Research Station

Status: Awalting pelicy review at RMR&

Use: Reference and guide for integrating
climate changeinte Forest Planning

Book: Condensed NRAP: doecument



Climate Change Effect
(in arder of importance)

e Increasing wildfires
— Level of management (suppression vs WFU)

e Increasing drought
— Dry vs moist range of a species

e |onger growing seasons

e Increasing insects & disease
e \Warmer temperatures

e Decreasing snowpacks

e Increasing productivity

Less sprinsnowpack

Mote, 2003



Stressors and Current Condition

(in order of importance)

e 100+ years fire exclusion
e Advanced succession

e (Current beetle and disease outbreak
levels

e Buildup of fuels (canopy, surface)

e Current landscape species
distributions, abundance

e Availability of water
e History of drought




Sensitivity to Climate Change

(in order of importance)

e Shade tolerance

e Fire tolerance

e Drought tolerance
s Climatic tolerance

e (Genetic plasticity

e Current abundance
e |evel of stress

e Dispersal capability
e Adaptive capacity.
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e o

Mesic Areas

Expected Effects

_ (in order of importance)

Increased growth, productivity
Accelerating succession
Greater seed production

Increased insect and disease
exposure

Loss of mycorrhizae (fire)
Increased fire mortality

Xeric Areas

Decreased growth
Increased fire mortality

Greater stress — drought,
competition

Decreased reproductive
potential

Increased episodic mortality
events



Adaptive Capacity
_(in orﬁr of importance)
w,@. ‘

RESngsEs to fire

<
-'.LSeed dlspersal characterlstlcs
. Ab|||ty to survive pests, disease

e Genetic capaC|ty - hybridization,
adaptive strategy and phenotypic
plasticity .' mwﬁjﬁ s

e Regenerative potentlal
e Available water
e Increasing productivity




Vulnerability Rating




Vulnerability Rating Comparison

PNW Rating
(Devine et al. 2012)

Species

Whitebark pine
Subalpine fir
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Alpine larch
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Vulnerability Rating Comparison

Hansen et al.
2010
Vulnerability

Mountain hemlock
Lodgepole pine
Subalpine fir
Engelmann spruce
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lntegpating climate changeinto

fonestplanning

. ) =
_-I:\"-'I'I ’

S Contalfisreatments and recommendations

ﬁ L’Jr 1mr)L,m_\r - r}ﬁ andimitigation e

SNContainsIgeneral planning guidelifies’
- accountic ¢ I|rr1.-_____ ;change in manage ‘

- Contalns ,e;,;o.lnd.mrc; Ackaround material to
- provide alGONEXHTON: plannlng and
management




lntegpating iclimate changeinto
fopestiplanning
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Inaqeating slimata ahand2a into
‘ahestihiahhihh

ARV End ERVICaheliisiohs ™

= INO ClIMalerCliaigerpProjECUONIIS

- Iorlandimagagementanalysis as yet

® RV will never, be an appropriate target
Ol benchmark for management of

tomorrow’'s ecosystems and landscapes
-- HRV should be compared with FRV

® HRV. Is probably best for NRV right now
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