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 Mitigation: Human intervention to reduce GHG emissions or to increase sinks 
(e.g., carbon sequestration in forests).  

 

 Adaptation or Preparedness: Adjustments in human or natural systems to 
expected changes in the environment. Preparation for climate change refers to 
adjustments made in response to experienced or anticipated changes in the 
climate. California has adopted the term “safeguarding” for this concept.  

 

 Vulnerability: The degree to which a system is sensitive to, and able to 
respond to, the impacts associated with a changing climate, including climate 
variability and extreme events. Vulnerability depends on the rate and character 
of climate change, exposure to that change, the sensitivity of the system, and 
its capacity to adapt.  

 

 Resilience: The amount of change a system can be exposed to without 
irreversible damage and the ability of that system to bounce back after impact. 
Current research thinking on resilience includes the ability of systems to self-
organize, to learn and adapt and thus to change to some extent so that the 
system can still be viable in changing conditions. 



Executive Orders (EO), Assembly Bills (AB), and Senate Bills (SB) 

 

 2005 
EO-S-3-05 Established 
greenhouse gas emission 
reduction targets, created the 
Climate Action Team 

2006 
AB 32  Global Warming 
Solutions Act of 2006 
 
EO-S-20-06 Established 
responsibilities and roles of 
state agencies in climate 
change 

2007 
SB 97  Incorporated greenhouse gas 
mitigation into CEQA guidelines  

2008 
SB 375  Sustainable Communities & 
Climate Protection Act of 2008 
  
EO-S-13-08 Sea level rise planning 
and the CA Climate Adaptation 
Strategy 

2012 
AB 1532  Greenhouse Gas 
Reduction Fund in the Budget 
 
SB 535  Greenhouse Gas 
Reduction Fund and 
Disadvantaged Communities  

2015 
AB 1482 Requires CA climate 
adaptation strategy updates, and 
directs the Strategic Growth 
Council to address climate change 
 
SB 246  Establishes the Integrated 
Climate Adaptation and Resiliency 
Program   



 

climatechange.ca.gov/state/legislation.html 
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 Climate projections 
 

 GHG accounting 
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 Climate impacts and 
vulnerability 
 

 Socio-economic effects of 
climate impacts and 
policy responses 
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 Species migration, range shifts, 
and novel combinations of 
species 
 

 Changes in the timing of 
seasonal life-cycle events 
 

 Food web disruptions 
 

 Pathogens, parasites, and 
disease 
 

 Extinction risks 



 Species range shifts 

 Change in migration patterns 

 Impacts to marine food web 
– and salmon abundance 

 Auklet breeding 

 Sea lion pup mortality 

 

oehha.ca.gov/multimedia/epic/pdf/ClimateChangeIndicatorsReport2013.pdf 

 

http://en.wikipedia.org/wiki/File:Cassins_Auklet.jpg
//upload.wikimedia.org/wikipedia/commons/4/4c/Sealion052006.JPG


Vulnerability: The degree to which a system is sensitive 
to, and able to respond to, the impacts associated with a 
changing climate 

 

 

 

 

 Vulnerability assessments help us to identify which 
species/systems are vulnerable and why  

 

 

Exposure 
 

 

Sensitivity  
 

 

Adaptive Capacity 
 



 Birds 



 

 Reductions in climatic habitat 
suitability were predicted to 
be largest for reptiles in the 
southern mountains and 
deserts 

 

 Highest risk species tended to 
be endemic species with small 
ranges, such as the black toad, 
Bufo exsul 

www.dfg.ca.gov/wildlife/nongame/ 



 Climate change impacts to 
freshwater fishes in CA 
(121 native species, 43 
alien) 

www.energy.ca.gov/2012publications/CEC-
500-2012-028/CEC-500-2012-028.pdf 



 

 Improve understanding of climate risks to biodiversity and habitats 

 

 Develop management practices to help safeguard species and ecosystems 
 E.g., reducing existing stressors, improving habitat connectivity, and protecting 

climate refugia 

 

 Enhance biodiversity monitoring in CA to detect climate impacts and inform 
responses 

 

 Support environmental stewardship across sectors 

 

 Information sharing and education 

   

www.resources.ca.gov/climate_adaptation/ 
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 Mission: Manage California’s diverse fish, wildlife, and plant resources, 
and the habitats upon which they depend for their ecological values and 
for their use and enjoyment by the public. 

 

 Public Trust Doctrine: Wildlife is owned by no one and held in trust by 

governments for the benefit of present and future generations. 

 



 Biodiversity Conservation 
 

 Hunting, Fishing, and Public Use 
 

 Management of Dept. Lands & 
Facilities 
 

 Law Enforcement 
 

 Communication, Education & 
Outreach 
 

 Oil Spill Prevention & Response 



How do we address climate change?  

 

 Planning (CAS, SWAP) 

 Research (Vulnerability assessments)  

 Education (Climate College)   

 Collaboration (LCCs, NFWPCAS) 

 On the ground action (Hatchery 
operations, Elkhorn slough restoration, 
cap and trade projects, etc.) 

 



 

Reducing 
Emissions 

 

 

Preparing 
for Impacts 

 

 

Research to 
Inform Policy 

 

 
Wetland 

restoration for 
GHG reduction – 

grant program 
 

 
A climate change 

vulnerability assessment 
of California’s terrestrial 

vegetation  
 



 Grant program established in 2014, now part of “Watershed 
Restoration Grants Branch” 

 

 Funding source: State’s Greenhouse Gas Reduction Fund 

 

 Purpose: Support on-the-ground wetland restoration for the 
primary purpose of GHG reduction  
 Delta wetlands, coastal wetlands state-wide, & mountain meadows 

 

 FY 2014-2015 Solicitation released in November 2014 
 Project selection announced in April 2015 

 

 
 

wildlife.ca.gov/Conservation/Wetlands-Restoration 



23 

 $21 million in funding 
awarded for 12 projects 
 Projects will restore 

or enhance 
approximately 2,500 
acres of wetlands and 
mountain meadows 

 



US Fish and Wildlife Service, San Diego National Wildlife Refuge 
Complex – Initiation of Thin-Layer Sediment Augmentation on the 
Pacific Coast at Seal Beach National Wildlife Refuge 

 

 

 

Provide foraging opportunities 

Enhance 10 acres of 
subsiding tidal salt marsh 
habitat 



www.arb.ca.gov/cc/capandtrade/capandtrade.htm 



 

Reducing 
Emissions 

 

 

Preparing 
for Impacts 

 

 

Research to 
Inform Policy 

 

 
Wetland 

restoration for 
GHG reduction – 

grant program 
 

 
A climate change 

vulnerability assessment 
of California’s terrestrial 

vegetation  
 



 

 Conception: Filling an 
information gap 

 

 Competitive RFP 

 

 Completed in 2015 

 



 What? 
 Vulnerability assessment of veg communities in CA 

 

 Where?  
 California focused, state-wide coverage  

 

 How? 
 Exposure, sensitivity and adaptive capacity, spatial 

disruption combined to arrive at a vulnerability score for 
each vegetation community type 



 Climate data 
 2 Global Climate Models 

 Miroc_esm (hot and dry) 

 CNRM_CM6 (warm and wet) 

 2 emissions scenarios (RCPs) 
 4.5 

 8.5  

 4 total climate scenarios/futures 
 

 Vegetation data 
 Macrogroup vegetation classification 

 

 



 



 Sensitivity to Temperature 

 Sensitivity to Precipitation 

 Fire Sensitivity 

 Germination Agents 

 Mode(s) of dispersal 

 Reproductive lifespan 

 Adaptive capacity to fire 

 Mode and level of 
recruitment 

 Seed longevity 

SENSITIVITY ADAPTIVE CAPACITY 

SPATIAL DISRUPTION CLIMATE EXPOSURE 



SENSITIVITY ADAPTIVE CAPACITY 

SPATIAL DISRUPTION CLIMATE EXPOSURE 

 The level of climate change 
expected in the areas where 
each macrogroup is 
dominating 



SENSITIVITY ADAPTIVE CAPACITY 

SPATIAL DISRUPTION CLIMATE EXPOSURE 

 The level of climate change 
expected in the areas where 
each macrogroup is 
dominating 

 An estimate of the spatial 
disruption that could be 
expected for each macrogroup 
(the difference in current and 
projected future extent of the 
MG) 



SENSITIVITY ADAPTIVE CAPACITY 

SPATIAL DISRUPTION CLIMATE EXPOSURE 

Overall 
Vulnerability 



 





 MG009: Macrogroup 
California Forest and 
Woodland 

  
Common Name: California 
Foothill and Valley Forests 
and Woodlands 

CLIMATE EXPOSURE 
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SENSITIVITY 

ADAPTIVE 
CAPACITY 



 MG009: Macrogroup 
California Forest and 
Woodland 

  
Common Name: California 
Foothill and Valley Forests 
and Woodlands 

SPATIAL 
DISRUPTION 



 Additional analyses 
 Compare multiple vulnerability studies 

 Birds 

 Reptiles and amphibians 

 Mammals 

 Identify climate refugia 

 Vulnerability and WHR (Wildlife Habitat Relationships) 
comparison  

 



Hot and dry 
(MIROC) 
2010-2039 

Distribution of suitable habitat Exposure  



Distribution of suitable habitat Exposure  

Hot and dry 
(MIROC) 
2010-2039 



 Management and decision-making 
 Land acquisition  

 Grant programs and solicitations 
 Prop 1 

 GGRF (Greenhouse Gas Reduction Fund) 

 Others 



 Feed into state climate 
adaptation strategy 
updates  

 Other adaptation efforts 



www.wildlife.ca.gov/SWAP/Final 



climate.calcommons.org/bib/climate-change-vulnerability-assessment-
california’s-terrestrial-vegetation 
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