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Change in Average Annual Temperalure by 2100

Model Ensemble Average, SRES amlssion scenans A2

Consequences of
climate change

Change in Average Annual Precipitation by 2100

Model Ensemble Average, SRES amlssion scenans A2
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WILDLIFE -
CONSERVATION

Adapt, move or go extinct?




Climate change adaptation

Adaptation = actions that enable species or
systems to better cope with or adjust to changing
conditions.




General principles of adaptation

 Reduce non-climate stressors

 Manage for ecological function and biodiversity
o Establish buffer zones and connectivity

* |Implement “proactive” management strategies

e Increase monitoring and facilitate management
under uncertainty

Adapted from “Adaptation 2009” discussion paper by Glick et al. and other sources
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Reframing management goals

Increase RESISTANCE to change

Promote RESILIENCE to change

Enable ecosystems to RESPOND to change

Determine when to consider TRIAGE
(e.g., adjust priorities)

Adapted from Millar et al. 2007, Ecological Applications and USFS Climate Change Resource Center
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Climate Change Adaptation

Framework

**TAB #5 IN YOUR PARTICIPANT PACKET **

Combines concepts from:

1) Climate change adaptation framework developed by the
CLIMATE CHANGE AND WILDLIFE CONSERVATION
WORKING GROUP

WILDLIFE *~
CONSERVATION
SOCIERY -5

CENTER FOR LARSGE
LaMDSCAPE CONSERVATION

2) CONSERVATION ACTION PLANNING GUIDELINES FOR
DEVELOPING STRATEGIES IN THE FACE OF CLIMATE

TheNature @
Conservancy -

Protecting nature. Preserving life”



Climate Change Adaptation Framework

e.e‘la‘“ate strategies as pg edsy

DJUSr

Adapted from www.cmar.csiro.au/research/mse/



http://www.cmar.csiro.au/research/mse/

Climate Change Adaptation Framework

Select conservation feature FEATURE:
&
Define management objectives _
Species
Ecological process
Ecosystem
OBJECTIVES:

Current Objectives
or
Resistance

Resilience
Response



Climate Change Adaptation Framework

Select conservation feature
&
Define management objectives

A 4

Build conceptual
model

CONCEPTUAL MODEL

SOCIO-
ECONOMIC
DRIVERS

TARGET
SPECIES / SYSTE




Climate Change Adaptation Framework

Select conservation feature
&
Define management objectives

v Alternative Approaches to

Build conceptual Management
model

- Adaptive Scenario

v ¥ Highlmanagement Planning

Assess impacts of plausible ‘®
future climate scenarios E Maximum
O Sustained Build
£ Low i
- Yield Resilience
Controllable Uncontrollable
Controllability

Peterson et al. 2004



Climate Change Adaptation Framework

Select conservation feature
&
Define management objectives

A 4

Build conceptual
model

\ 4

Assess impacts of plausible
future climate scenarios

A 4

|ldentify potential
strategic actions

FUTURE CLIMATE

IMPACTS
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Scenario 2

Scenario 3
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Climate Change Adaptation Framework

Select conservation feature
&
Define management objectives

A 4

Build conceptual
model

Revisit feature
and objectives?

\ 4

Assess impacts of plausible
future climate scenarios

A 4

Identify potential
strategic actions




Climate Change Adaptation Framework

Select conservation feature
&
Define management objectives

A 4

Build conceptual
model

Revisit feature
and objectives?

\ 4

Assess impacts of plausible
future climate scenarios

EVALUATION FACTORS:

« How “robust” to climate
change uncertainty

A 4

|ldentify potential
strategic actions * Feasibility (economic,
regulatory, social)

A 4

Evaluate feasibility &
prioritize

« Unintended consequences

« Synergistic positive effects




Climate Change Adaptation Framework

Select conservation feature
&
Define management objectives

A 4

Build conceptual
model

Revisit feature
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Climate Change Adaptation Framework

Select conservation feature Monitor &
& < evaluate action

Define management objectives effectiveness
A

Adjust
actions?

A 4

Build conceptual
model

Revisit feature
and objectives?

\ 4
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“// future climate scenarios action plan
A
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Climate Change Adaptation Framework

Planning phase Implementation phase

Select conservation feature 5 Monitor &
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| A
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Climate Change Adaptation Framework

Planning phase Implementation phase

Select conservation feature 5 Monitor &
& < . evaluate action
Define management objectives effectiveness

| A

| Adjust
actions?

A 4

Build conceptual
model

Revisit feature
and objectives?

\ 4

| Assess impacts of plausible ! Implement
“// future climate scenarios 5 action plan
! A
Identify
information needs
X = :
\\ e Identify potential .
\ strategic actions !
\ |
\ |
\ 1
\ |
\ :
AN v !
N . g
>~__ | Evaluate feasibility & . R Develop
prioritize ; action plan

= steps we will walk through during workshop
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Select feature and
£ 4 define management objective

Al
v

Yellowstone River flows
(ecological process

To maintain
Yellowstone

cutthroat trout




Build conceptual model

forest agricultural
management practices
e
wildfire \/ _ withdrawals
\ flood plain (agri., urban)
upland forest condition \
type/structure l/ urban
growth
Yellowstone River . . /
impervious

flows <—

temperature + >\ quantity, temperature, timing surfaces
precipitation
/ riparian <—— beaver
snowpack cover
groundwater ,
grazing

practices



Initial climate scenario: Warmer & drier

o agricultural
management practices
e
wildfire A &/ | withdrawals
\ flood plain (agri., urban)
upland forest condition \
type/structure . l/ urban
+ : rowth
YA g
Lower baseflows impervious /

Warmer water temps | <—

Earlier spring peak

\

riparian <— beaver

snowpack cover \

groundwater ,
grazing

practices

warmer & drier -
climate

surfaces




Alternate climate scenario: Warmer & wetter

o agricultural
management practices
e
wildfire A & _ withdrawals
A\ flood plain (agri., urban)
upland forest condition \
type/structure l/ urban
/ growth
Lower baseflows T /

Warmer water temps | <—
Increased flood risk

D

riparian <— beaver

snowpack cover \

groundwater ,
grazing

practices

warmer, surfaces

but wetter .|.




ldentify intervention points

agricultural
practices

forest
management

withdrawals
(agri., urban)

flood plain
condition

‘ upland forest
type/structure

Lower baseflows
Warmer water temps
Earlier spring peak

-?
riparian
cover y

impervious
surfaces

beaver

grazing
practices

warmer & drier -
climate

groundwater




Potential actions for initial climate scenario

Intervention Points

» Potential Actions

Withdrawals

Purchase water rights

Water conservation

e

Reduce
withdrawals

Snowpack
management

Build snow fences

High elevation
streamflow

Increase local
snowpack

Install check dams

Beaver
populations

Reintroduce beaver

Impervious
surfaces

Increase rain
retention

Reduce / remove roads

Grazing
practices

Reduce livestock
density

Riparian
vegetation

Fence riparian areas

Increase
riparian shading

<
~
5

Restore riparian
vegetation

> Desired Responses

Peaked
hydrograph

Maintain
appropriate |+
water T




Example evaluation

Building snow fences Installing check dams Reintroducing beaver
Feasibility
. . Moderately expensive, but . . .
Economic Inexpensive e Relatively inexpensive
not prohibitive

Might not be allowed in

upper watershed, which falls | Might not be allowed in Not prohibited in a National
Regulatory oy .

within Yellowstone National | upper watershed Park

Park
Social Little conflict with May conflict with Potential conflict will vary

downstream users

downstream users

among locations

Synergies with other
management objectives

Delays timing of peak flow
plus increases base flows

May improve status of riparian
systems

Potential unintended
consequences

No effects on fish passage

May increase siltation;
prevents fish passage

Might not release enough water
for scouring flows; populations
might need to be heavily
managed; might prevent fish
passage

Potential for removal or
modification

High

Becomes more difficult
over time; has enduring
effects

Difficult, especially over time;
has enduring effects

Robustness to increased
rather than decreased
precipitation

Would still increase
baseflows

Would still increase
baseflows, but higher risk
of blowouts during high
flow events

Would still increase baseflows,
but higher risk of blowouts
during high flow events







Goal for breakout sessions

Select conservation feature
&
Define management objectives

A 4

Build conceptual
model

Revisit feature
and objectives?

A 4

Assess impacts of plausible

‘/ future climate scenarios
Identify
information needs
* L\ \ 4
(N Identify potential

\ strategic actions

N v
>~__| Evaluate feasibility &
prioritize




e o Conservation features

SOCIETY -, "
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for this workshop

1. Gunnison sage grouse 2. Gunnison headwaters




Questions?
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