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- To preserve the 
plants animals and 

natural communities 
that represent 

diversity of life on 
Earth by protecting 

the lands and waters 
they need to survive

- 1600 terrestrial, 
aquatic, marine sites

-2500 “targets”

- 35%  area of 
California

static reserve design
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adaptation best 
practices

• Manage for resilience
• Adaptively manage
• Key approaches

– Protect key ecosystem features
– Protect large landscapes
– Reduce anthropogenic stresses
– Ensure representation
– Ensure replication
– Increase corridors/connectivity
– Consider restoration

conservation     
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what’s different now?

IPCC FAR 2007

Current GMT, IPCC FAR 2007

Commited GMT, Meehl et al. 2005

CA 2020-2049 MAT; Hayhoe et al. 2004 PNAS

CA 2070-2099 MAT; Hayhoe et al. 2004 PNAS
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addressing uncertainty of 
impacts

Impact 
assessment 

model

AOGCMs

(23)

Down scaling 
method

Emissions 
scenarios

(7)
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adaptation models

• Vulnerability is the sum of projected impacts and adaptive capacity
• Assessing the capacity to respond in the management community is equivalent to assessing 
adaptive capacity in the climate community

Assess
impacts

Evaluate
adaptive
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Assess
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options
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adaptation model

• Assess goals, impacts and scenarios
– Define management goals
– Develop conceptual model of important 

processes
– Assess climate data needs and availability
– Select impact assessment models
– Develop sensitivity analyses to a range of climate 

scenarios
– Evaluate associated uncertainty 
– Evaluate and manage risk

• Evaluate management options
• Determine capacity to respond
• Develop management response
• Monitor
• Re-evaluate management options
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impact on biodiversity 
priorities

• Sycamore alluvial 
woodland

• Valley Oak Woodland
• Serpentine grasslands 
• Montane forests and 

woodlands (pine forests, 
black oak forests)

• Wetlands/vernal pools
• Riparian forests
• Blue oak woodland
• Coast live oak annaula

grasslands
• Chaparral
• Scrub

• Blue oak
• Coyote ceonothus
• Tiburon Indian paintbrush
• Santa Clara Valley dudleya
• California tiger salamander
• Steelhead
• Mountain lion
• Burrowing owls
• Red-legged frog
• Badger
• Checkerspot butterfly
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bay checkerspot butterfly

Euphydryas editha bayensis
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assess goals, impacts and scenarios

– Define management goals
• protect the Bay Checkerspot Butterfly and its habitat

– Develop conceptual model of temporal and spatial 
scales of important processes

• Temperature and moisture regimes in fall, winter, and spring
– Assess climate data needs and availability

• downscaled IPCC FAR, 23 models, 3 scenarios, at 1 km2

– Develop sensitivity analyses to climate future
• climate change surface

– Develop impact assessment
• climate envelopes and dispersal rate

– Evaluate potential scenarios and associated 
uncertainty

• bracket outcomes
– Understand and manage risk

• cost, institutional risk
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Define management goals
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Temperature

Precipitation

- Develop conceptual understanding of important 
processes

- Assess climate data needs and availability 
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Develop future climate surface
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Develop impact assessment 
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evaluate management options

Bay Checkerspot Butterfly
• Assisted migration  

• One-time costs: redesign plans, land 
acquisition, habitat restoration, ~ $20M

• Annual costs: relocation and 
monitoring, ~$50K/year 

• Do nothing
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advancing capability to adapt

• Refine methodology - test on array of targets, 
services, and management systems include 
habitat fragmentation

• Define impacts, redefine management goals, 
strategies and geographic priorities for 2020-2049
– Identify goals that are achievable, which are not, and 

how they need to change 
• Define impacts, redefine management goals 

strategies and geographic priorities for 2070-2099
• Evaluate policy and regulatory barriers
• Evaluate partnership opportunities
• Manage for change at relevant temporal and 

spatial scales
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