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Climate change adaptation

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




Challenges facing natural
resource management

How to make
applicable to
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Uncertainty?
Complexity?
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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
(setting and adjusting priorities)

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

Combines concepts from:

1. ADAPTATION FOR CONSERVATION TARGETS (ACT) FRAMEWORK
developed by the Climate Change and Wildlife Conservation
working group
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1. CONSERVATION ACTION PLANNING GUIDELINES FOR
DEVELOPING STRATEGIES IN THE FACE OF CLIMATE CHANGE

TheNature @
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Protecting nature. Preserving life



Participatory:

Integrating science & management

i Best-available science informs
Science management:
research . [E’ata <L EIEYREE
» Expert opinion

Identify critical Management

management-related

science questions decision-making




Iterative: Incorporate new information and adjust

c e_e\,a\ue\te strategies as "eeded

ADJUST

Adapted from www.cmar.csiro.au/research/mse/
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Climate Change Adaptation Framework
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Climate Change Adaptation Framework

Select conservation feature
&
Define management objectives

A 4

Build conceptual
model

CONCEPTUAL MODEL

TARGET SOCIO-

ECONOMIC
. SPECIES / SYSTEM DRIVERS




Climate Change Adaptation Framework

Select conservation feature
&
Define management objectives

A 4

Build conceptual
model

A 4

Assess impacts of plausible
future climate scenarios
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Controllable Uncontrollable
Controllability

Peterson et al. 2004



Climate Change Adaptation Framework
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Climate Change Adaptation Framework
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Climate Change Adaptation Framework

Select conservation feature
&
Define management objectives

A\ 4
Build conceptual
model

A 4

Assess impacts of plausible
future climate scenarios

Y
Identify potential
strategic actions

Y
Evaluate feasibility &
prioritize

Revisit feature
and objectives?

EVALUATION FACTORS:

« How “robust” to climate
change uncertainty

» Feasibility (economic,
regulatory, social)
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Climate Change Adaptation Framework

Select conservation feature Monitor &
& evaluate action
Define management objectives effectiveness
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Climate Change Adaptation Framework
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Climate Change Adaptation Framework

Planning phase

Select conservation feature

&

Define management objectives

Implementation phase
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Climate Change Adaptation Framework

Planning phase

Select conservation feature

&

Define management objectives

Implementation phase

\ 4

Build conceptual
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A real world example

Greater Yellowstone Ecosystem
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!E’ﬁ.ﬁ?&hj&@_ Select feature and
define management objective

v

Yellowstone River flows
(ecological process)

To maintain
Yellowstone
cutthroat trout




Build conceptual model

forest agricultural
management practices
wildfire \ . withdrawals

upland forest condition
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Build conceptual model

forest agricultural
management practices
wildfire \ . withdrawals
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Initial climate scenario: Warmer & drier

N agricultural
management R
wildfire A \ | withdrawals
\ flood plain (agri., urban) \
upland forest condition
type/structure x urban
+
growth
A \
Lower baseflows impervious/

Warmer water temps
Earlier spring peak

warmer & drier surfaces

climate

snowpack cover \

groundwater _
grazing
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Identify intervention points

agricultural
practices

flood plain
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forest
management
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Potential actions for initial climate scenario

Intervention Points > Potential Actions > Desired Responses
Purchase water rights Reduce
Withdrawals <: . > withdrawals
Water conservation
Snowpack . Increase local
—  Build snow fences >
management snowpack
sl Gt —  Install check dams
streamflow
Beavgr Reintroduce beaver Increase_ rain Peaked
populations retention hydrograph
lingeiote — Reduce / remove roads
surfaces
_ Reduce livestock
Graf.lng density S Maintain
practices . hadi appropriate
Fence riparian areas flgteliieinl SilElelt water T
Riparian
vegetation Restore riparian
vegetation




Goal for breakout sessions
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Questions?




Reframing management goals:

ecosystem examples

e.g., install extreme fire-

Maintain the same prevention measures to
RESISTANCE  giiicture and function  Preventa forest from
burning
A”_OW some Chandges e.g., thin to prevent
In structure an catastrophic change in
RESILIENCE function, but ultimately  foresttype when fires
return to current state do occur
Actively or passively S BE oo o
RESPONSE facilitate changes

likely to find new
from one state to climate suitable

another

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



Reframing management goals:
species examples

\
RESISTANCE

> Maintain a species across Its
current or historic range

RESILIENCE
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