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Adapt, Move, or Go Extinct?Adapt, Move, or Go Extinct?



Adapted from Millar et al. 2007, Ecological Applications and U.SAdapted from Millar et al. 2007, Ecological Applications and U.S. CCSP SAP 4.4 2008. CCSP SAP 4.4 2008

Managing for Climate ChangeManaging for Climate Change
““5 R + 1 framework5 R + 1 framework””

Conserve for New RealityRealign

Prioritize ActionTriage

Mitigate Greenhouse GasesReduce

Conserve for all ExtremesResponse

Decrease StressorsResilience

Hold Back the TideResistance 



General Principles of AdaptationGeneral Principles of Adaptation
1. Reduce non-climate stressors

2. Manage for ecological function and protection of 
biological diversity

3. Establish buffer zones and connectivity

4. Implement “proactive” management strategies

5. Increase monitoring and facilitate management 
under uncertainty

From From ““Adaptation 2009Adaptation 2009”” discussion paper by Glick, discussion paper by Glick, StaudtStaudt, Stein, Stein



Implications for ManagementImplications for Management

J. Kastner

How to make 
applicable to 
my system? 

Uncertainty?
Complexity?

Where to begin?



CONVENED BY: Wildlife Conservation Society
National Center for Ecological Analysis + Synthesis (NCEAS)
Center for Large Landscape Conservation

GOAL: Develop a participatory and iterative process for generating 
adaptation strategies that are:

Proactive

Place-based

Overcome “uncertainty paralysis”

Climate Change Adaptation forClimate Change Adaptation for
Conservation Working GroupConservation Working Group



Select conservation target
and

Define management objective

Identify intervention points
and management actions

Evaluate actions Develop 
action plan

Implement
action plan

Monitor and 
evaluate action 

plan efficacy

Repeat for:
• more 

information
• more targets
• more 

objectives

ID info. needs

ID info. 
needs

ID info. needs

Build 
conceptual 

model

Identify 
future 

climate 
scenarios

Assess
climate 
change 
impacts

Adaptation planning phase Implementation and
efficacy evaluation phase

Cross et al, in review
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TARGET
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HUMAN
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DRIVERS

CLIMATE
DRIVERS

Climate Change Adaptation PlanningClimate Change Adaptation Planning



FUTURE CLIMATE
SCENARIOS

Scenario 1

Scenario 2

Scenario 3

IMPACTS ON TARGET

Scenario 1

Scenario 2

Scenario 3

TARGET
SPECIES / SYSTEM

HUMAN
DRIVERS

ECOLOGICAL
DRIVERS

CLIMATE
DRIVERS

CONCEPTUAL MODEL

IMPACTS

Management Action 1

Management Action 2

Management Action 3

Management Action 4

MANAGEMENT RESPONSES

Climate Change Adaptation PlanningClimate Change Adaptation Planning



Greater Yellowstone Ecosystem

A Real World ExampleA Real World Example



Select Target +Select Target +
Define Management ObjectiveDefine Management Objective

Yellowstone River flows
(ecological process)

To maintain
Yellowstone
cutthroat trout

Cross et al, in review
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management
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Intervention PointsIntervention Points

Reduce livestock
density

Fence riparian areas

Restore riparian
vegetation

Decrease
sedimentation

Increase
riparian shading

Install check dams Increase rain
retention

High flows

Peaked
hydrograph

Maintain
water quality

Maintain
appropriate

water T

Desired ResponsesDesired ResponsesPotential ActionsPotential Actions

Build snow fences Increase local
snowpack

Purchase water rights Reduce
withdrawals

Water conservation

Snowpack
management

Withdrawals

High elevation
streamflow

Beaver
populations

Grazing
practices

Riparian
vegetation

Impervious
surfaces

Reintroduce beaver

Reduce / remove roads

For Initial Climate Scenario



Targets for this workshopTargets for this workshop

traveler.sunset.com/new_mexico/

1. In-stream flows 2. Fire



Goal for breakout sessionsGoal for breakout sessions
Select conservation target (DONE FOR US)

and
Define management objective

Identify intervention points
and management actions

Build 
conceptual 

model

Identify 
future 

climate 
scenarios

Assess 
climate 
change 
impacts



QUESTIONS?


