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PROLOGUE

As climate change shifts from a faif concern to a presentlay crisis, Californians are most

@dzft YSNI 6f S LINE OA tofuhate. RisiKgSshES and gaeily styrthsitlireaten our
justly famous coastlands, home to most of our population. Heat waves and droughts pressure
farms and ranches that are among the most productive in the world. And our magnificent
forests are at greater riskdm wildfires that worsen in warmer weather.

YY26Ay3d gKIFIGQa G adlr1ST /FEAFT2NYAlL KIFa 0S02Y
climate threat. Our innovative policies are reducing greenhouse gas emissions and accelerating

the transition to a clea-energy economy. At the same time, we are planning and preparing for

the unavoidable risks of climate change. Our efforts fit within an integrated, tw€ea & (G NI (G S 3 &

1 Reducing EmissiomsA centerpiece of our efforts is the Global Warming Solutions Act o
2006, which set the goal of reducing he¢edpping emissions to 1990 levels by 2020, a
target we are pursuing by various means. The AB 32 Scoping Plan, updated every five
years, outlines our strategies and defines our priorities for reducing emissiahs an
driving the transition to a cleaanergy economy.

1 Readinesg While these efforts are essential for reducing the magnitude of climate
change, they will not prevent it from occurring. Given the risks, investments are needed
to protect our people, environent and economy from these inevitable impacts. The
Safeguarding California Plan provides guidance for state and local decision makers in
their efforts to prepare for climateelated risks and minimize economic losses.

1 Researclg Our approach is built orcgence. Research helps us to identify climate
change impacts and risks, informs the development of our policies, and helps us
measure progress toward our goals. Among our most recent scientific assessments are
Indicators of Climate Change in Californial@0and the Third Climate Change
Assessment (2012).

Over the coming decades, confronting climate change will require unprecedented collaboration
FONR&aa adladsS 3208SNYYSyid YR Ay@g2t @S ySINIeé& S¢g
investments. InrecognitioB ¥ G KA &> (GKS D2JSNYy2NRa& 9YODBANRBYYSY
serves as a broad overview for how state efforts work together on a variety of fronts to achieve
long-term sustainability.

Climate change represents one of the greatest challenges of our ltimét, is a challenge well
AdZAGSR G2 [/ FEAF2NY AL Qa & Qi poiciesKaie bec@min& 1 RS NBE K A
catalyst for further actions around the world. By embracing this role, we can avoid the worst



impacts of climate change and forge a cleg healthier and more sustainable future for all
Californians.



EXECUTIVE SUMMAKRSAFEGUARDING CALIFORNIA

[ FEAF2NYALF YR GKS g2NIRQa OfAYIFGS IINB OKIy3A
being, nature, and property. Extreme weather, risggg levels, shifting snowpack, among

20KSNJ AYLI Oda oAttt (2dz0K SOSNE LI NI 2F LIS2LX S
now will help us lessen impacts and cope with changes. Many aspects of the environment face
historic displacement. In gowement at every level, we must work together to safeguard our

state. And ultimately, each and every one of us needs to take steps to reduce our own impacts

and increase our resilience in the future.

The Safeguarding California Plan provides policy gugdeimcstate decision makers, and is part

of continuing efforts to reduce impacts and prepare for climate risks. This plan, which updates
the 2009 California Climate Adaptation Strategy, highlights climate risks in nine sectors in
California, discusses pgyeess to date, and makes realistic seespecific recommendations.

California is a leader in the global effort to fight climate change. The state is pursuing a broad,
integrated strategy to reduce greenhouse gas emissions and build the foundatioméor a

clean energy economy. While these efforts will reduce the magnitude and impact of climate
change, they will not prevent it from occurring. Given the potential impacts and theténg

nature of effective planning, it is only prudent to begin prepafimgthese impacts. Actions

needed to meet these challenges will not be cheap, but will cost far less than taking no action.
Every step that we take today helps save valuable resources in the future. To that end, the plan
details 11 current efforts alregdunderway.

Right now, more extreme fires, storms, and heat waves are costing lives and property damage.

State of the art modeling shows that a single extreme winter storm in California could cost on

the order of $725 billiorg with total direct property ésses of nearly $400 billion and
RSOFalGldAy3 AYLIOGa G2 [/ FEAFT2NYALFQa LIS2LX S S
fiscal consequences are dire. Climate change poses a threat not just to lives and health, but the
financial resources of governmerdad the insurance industry.

More broadlyc and likely more costlyg are rising seas that threaten our coast, while
RAALFLIISEFNRY I ay2gLld O]l Ay GKS {ASNN} bS@FRI LI
management. In the near term, we must take praatj@affordable steps to maintain our water,

power, and transportation infrastructure, and plan for longer term actions as well.

Below are the nine broad areas impacted by climate change, withwedtl, realistic
recommendations for actions that we carketoday to ensure a better future. In addition, we



have included seven strategies that cut across each one of these nine broad areas that can be
realistically implemented to help safeguard California.

Safeguarding our Everyday Lives from Climate Change:

1 AChanging Water Future: Develop an urban water use plan that reduces reliance on
distant, unpredictable sources.

1 Keeping the Lights On: Promote development of smart grids that are connected, but
localized.

1 Cooling California: Promote strategies to k&gglifornians cool and guard against
longer, more frequent heat weaves, which are already responsible for a growing
number of hospitalizations and deaths.

1 Do Better Today, Live Better Tomorrow: By reducing our carbon output today, we can
lessen the extent bimpacts in the future.

Safeguarding our Natural World:

1 Nature Moves with the Climate: As climate patterns shift, so will nature. Providing
habitat connectivity and chances for adaptation will help allow species and habitats to
survive.

1 Help Nature Protet Herself: Improve forest and other habitat resilience.
Safeguarding Californig What Science and Lawmakers Can Do:

1 Knowing the Real Impacts: Sound science will highlight risks, and help provide a path to
solutions.

1 Help is on the Way: Assess adequacgroérgency responders.

1 Better Together: Collaborate with federal and local government.

Seven Strategies to Safeguard California: Cross Sector Themes

These nine areas touch every part of modern life for people and nature: 1) Agriculture, 2)
Biodiversity andHabitat, 3) Emergency Management, 4) Energy, 5) Forestry, 6) Ocean and
Coastal Ecosystems and Resources, 7) Public Health, 8) Transportation, and 9) Water. For these
nine areas, common themes were identified during the development of the plan. This

important identification resulted in identifying seven strategies that cut across all areas that can

be acted upon.

91 All core functions of government must make the risks Californians face from a changing
climate an integral part of their activities.
 ProvideNA &1 NBRdAzOGA2Y YSIFadza2NBa F2NI / FEAF2NYALI Q



1 Identify significant and sustainable funding sources for investments that reduce climate
risks, human loss, and disaster spending.
1 Support continued climate research and data tools form policy and risk reduction
activities.
1 Maximize returns on investments by prioritizing projects that produce multiple benefits
FYR LINBY2(GS &adzadl Ayl ofS aGdSslF NRAKALI 2F /| f
1 Prioritize climate risk communication, education, and outreeffbrts to build
understanding among all Californians.
1 Promote collaborative and iterative processes for crafting and refining climate risk
management strategies.

Current Efforts to Prepare California for Climate Risk

Climate change impacts communitiesdacrosses political and jurisdictional boundaries.
Cooperation and coordination is essential across a wide variety of factors including:
government at all levels (state, federal, tribal, local and regional), businesses, insurers,
investors, norprofit organizations, foundations, community groups, and individuals.
Fortunately, we already have many examples of progress, including:

1 Creation of the Caldapt tool allows visualization of local climate impacts in California

1 2012 California Climate Adaptation Rteng Guide is designed for local and regional
governments

1 2013 Climate Change Consortium for Specialty Crops sets out impacts and strategies for
resilience

1 Desert Renewable Energy Conservation Plan (DRECP) is an effort underway to support
programmaticdevelopment of largescale renewable energy and the-equal objective
of conservation of the California desert; approximately 22.5 million acres of federal and
non-federal California desert land are in the DRECP plan area.

1 The State Hazard Mitigation Plaas integrated climate risks since 2007

1 Energy efficiency standards have saved Californians more than $74 billion in reduced
electricity bills since 1975, and have helped to foster greater energy reliability

1 Urban forestry investments reduce heat islarféeets and provide air and water
benefits

f 2013 State of California S§aS @St WA &S DdzZA Rl yOS 520dzySyid A3
response

1 2013 Preparing California for Extreme Heat is another part of the response

1 2013 Addressing Climate Change Adaptation mid®al Transportation Plans provides
JdzZARF YOS F2NJ/ T ATFT2NYALFI QA adzy AOALIE tfl yya
Planning Agencies



1 Construction of four coastal observatories in Eureka, Bodega Bay, Big Sur, and Santa

Barbara will help improve ftml watch and flood warning information for local
emergency responders

WSRdAzOAYy 3 Of AYFGS NRATA LINRPGSOUG /FEAF2NYAIFQa LI
action now saves lives and provides long term cost savings; one study found that eNary d
spent on a FEMA hazard mitigation grant produced, on average, four dollars of benefits.

Implementation of this Safeguarding California Plan will help foster a vibrant and sustainable
future for California.



INTRODUCTION

California is taking imptant steps to reduce emissions, but no matter how quickly we reduce
emissions, some amount of climate change will occur due to prior argborg emissions.

Many climate impacts are already unfolding in California. This means that we must take action
nowli 2 &F FS3dzr NR / EtAFT2NY Al Qa LIS2LIX Sz SO2y2Yeé:
Of AYIF({S Nralao ¢ KAa 1R0D9BiNde AlaptatibnyStradegaked S 2
on a series of sectespecific analyses, it identifies key actionstttiee state needs to undertake

to advance efforts to address climate risks and to move from planning to implementation. The
Safeguarding California Plasthe guiding document for reducing climate risk, which is one of

0KS (KNXBS LIt mpréhinsize Elimatkciange pdlidy.S Qa 02
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greenhouse gas (GHG) emission reductions and provides strong direction on the need to

LINBLI NS F2NJ OtAYIFGS AYLIOGa YR NRajla FtNBFRE
efforts on climate risk reduction are complemented by thét K SNJ G 62 LAt f I N&R 2 7F
climate change strategyreducing GHG emissions and supporting research on climate change
vulnerabilities and strategies to reduce these risks.

California has made significant investments in responding to climate chiswatigding one of

0KS ¢g2NIRQa Y2aid O2YLINBKSyaA@dS LINRPANFXYa G2 NB
on the direction provided by the Global Warming Solutions Act of 2006 (Assembly Bill 32 or AB

32), the state is well on its way to reducing GHG eomssto 1990 levels by 2020. These

efforts are documented in th&B 32 First Update to the Climate Change Scoping(RB32

Scoping Plan). The state is already looking at GHG emissions reduction goals past 2020.

California has also invested significant resources and leveraged the intellectual capital of the
state to maintain a robust research program on the impacts of climate change; technologies to
reduce emissions; and approaches to preparing for climate rigks.S a Gl 1 SQa NB A&
RANBOGf& AYTF2NN¥SR o0& GKS aiABBXapingBmAi A 08 y S
Safeguarding California Plaand other climateelated documents and processdsr instance,
many of the research needs outlined ittt R 2 OdzYSy 4 KI @S 06SSy Ay 02 NlLJ
/I fTAYFGS / KIFEy3aS wSaSk NOK t ftérmf dimatekKese@rkh ngedsll f A y S &
across sectors and mitigation and adaptation effdrShrough an iterative process, the results

2 T ( K Sesaaich eff@tQ©are didctly incorporated into policy guidance and analysis. The
adrFriSQa ¢KANR /fAYIFIGS 'aasSaavySyd sl a NBfESFHaSR
the sectorspecific analyses featured in ti&afeguardingCalifornia Plan A Faurth California

Climate Assessment will provide critical additional information to support decisions that will

safeguard the people, economy and resources of California. Among other informational gaps

about climate vulnerabilities, California still lacksical information regarding expected

climate impacts from extreme weather events. California also needs to better understand the

NJ
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scope, timing, cost and feasibility of various management options to address climate risks.
Accurately understanding climatesks and management options will allow the state to

prioritize actions and investments to safeguard the people, economy and natural resources of
California. In August 2014, three public workshops will be held to solicit public comment and
input on a pregposed scope of work for the Fourth California Climate Assessment

Planning for Climate Risks in California

[ I £ A T2008Ikmbt@Adaptation Strategy v nnp /! {0 sl & 2yS -2F GKS
sectoral plans for preparing for the impacts of climate change. SHfeguarding California

Planis an update to the 2009 CAS, incorporating new information on climate vulnerabilities and
management approaas. TheSafeguarding California Plasmbuilt on the most ugo-date

science and sectespecific analyses of California climate risks and management strategies.

TheSafeguarding California Plasmnot meant to replace the 2009 CAS, but to add new
recommendations and replace portions of the prior document where new information allows
for updating and revision. Except where revis@nd new recommendations supedsg, the
strategies in the 2009 CAS continue to be relevant and are carried forward.

The 20® CAS was built on several guiding principles. Many of these principles are still relevant
and are carried forward as updated here:

Use the best available science to identify risks and adaptation strategies;
Understand that an effective strategy for praing for climate risks should evolve as
new information is available;

Involve all relevant stakeholders;

Establish and maintain strong partnerships across all levels of government, tribes,
businesses, landowners, and nrgovernmental organizations;

Give piority to strategies that also achieve benefits other than climate risk reduction
benefits, including additional benefits to public health, the economy, environmental
justice, and conservation of natural resources; and

A Ensure that strategies to reducernlite risk are coordinated, to the extent possible,
gAOK GKS aidlridsSQa STF2NIa G2 NBRdzOS DI D SYA
international efforts.

o Dode o e

TheSafeguarding California Plasmdesigned as policy guidance for state decision
makers. Climate rgks often present crossectoral challenges, and may require crgsstoral
solutions. As a result, the Safeguarding California Plan identifiessotsal linkages
throughout. Each sector chapter features its own recommendations; esestoral stratgies
are presented in the Introduction.

TheSafeguarding California Plasthe result of crosagency collaboration and public input
that drew on the experiences and knowledge of leaders from each of the sectors represented.
The sectorspecific analysethat follow this introduction provide additional detail on progress

9



to date and challenges and opportunities. The sesfmcific analyses, together with the cress
sectoral themes discussed below, provide a robust discussion of necessary next stefiseto fu
a1 FS3dzk NR /T ATF2NY AL Q& LIS2L) S SO2y2Yeéex AYyTFNT

Cdzii dz2NB dzLJRI 6S&a 2F (KS adldasSQa vdzZ 6AasSoOotz2Ny £ 3
expanded discussions of risks to business and labor, assvatiditional recommendations

with respect to coordination with local and regional governments. For more information on

climate risk and business, please sksét2] below.

Key Strategies to Advance Efforts to Reduce Climate Risk in California

The ctor-specific analyses featured in tisafeguarding California Plamghlight the

opportunities and challenges for implementing climate risk reduction actions. Climate impacts
occur at different scales (global, national, regional and local) and impastyvary from place

to place. Because of this, many strategies to reduce climate risk must be crafted at a regional
or local scale. Climate data development and tools must also be tailored to support regional
and local risk reduction efforts.

Several cormon themes emerged during the development of the sedpecific materials

featured in this Safeguarding California Plan. These common themes point to the need for
crosssectoral coordination and collaboration. Leadership and support are needed to help
transition from planning for climate risks to taking action to reduce risk. The state has an
important role to play in enabling efforts to reduce climate risk, helping climate risks become a
mainstream policy consideration, and ensuring that all statenaggs are taking climate risks

into account. State agencies need to consider climate change in their normed-day

business and operations. In particular, the state needs to take the following actions:

1. Establish a mandate and guidelines forsgdite agencies to consider climate risks in
their policies, planning efforts, and investments

2. Provide data, tools, and guidance to support efforts to reduce climate risks; and

3. Build the capacity to plan for and implement actions to reduce climate riskigiro
collaboration, education, outreach and funding.

These three actions will improve clarity and direction on how to move ahead on risk reduction
activities and will help support risk reduction activities across sectors at the state, regional and
local £ales. Further information on implementing these actions is provided below.

ESTABLISH A MANDAAMD GUIDELINES FOR ATATE AGENCIEEDOISIDER CLIMATE
RISKS IN THEIR POESZ PLANNING EFFSGRAND INVESTMENTS

California is already experiencing the effects of a changing climate. Over the coming decades,
as global average temperatures continue to increase and sea levels rise, these effects will
become even more pronounced. As the state is making plans andnmyas for the future,

these risks need to be taken into account.

10
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avoid significant new development in areas that cannot be adequately protected (planning,

permitting, development, and building) from flooding, wildfire and erosion due to climate

OK | y3T8 deé this implemented, the state needs to take two critical steps:

1. Require that climate risk considerations be incorporated into state infrastructure
planning; anl

2. Provide guidelines for state agencies to incorporate climate risk considerations into all
policies, plans, and investments.

Incorporate Climate Risks into State Infrastructure Planning

State agencies should identify climate risks to existing andinfastructure projects. For new
projects, climate risks should be considered in the planning, siting, design, construction, and
maintenance of infrastructure projects. Similar risk considerations should be included in the
maintenance and rehabilitatioaf existing infrastructure. All new investments should be made
to minimize climate risks to the project and lotegm risks associated with development
generated by the infrastructure investment. In cases where the benefits of the project are
deemed to aitweigh climate risks, adequate risks management provisions must be made.

Fullife cycle cost accounting should be used in all infrastructure planning projects. This will
help ensure that the costs of protecting an infrastructure investment from ¢emaks over

the lifetime of the investment will be fully accounted for upfront and accounted for in the
comparison of project alternatives. However, it is important to note, that sucHifeiitycle
accounting for infrastructure projects may not fullgpture broader societal costs associated
with climate risks to development that occurs in response to the infrastructure project.

Develop Guidelines for State Agencies to Incorporate Climate Risks Into Policies, Planning and
Investments

Acrosd 3Sy 0@ ¢g2NJ Ay3a ANRdAzZL) Ay Of dzZRAY3I NBLINBaSydal a
and Research, the California Natural Resources Agency, the California Transportation Agency,

the California Environmental Protection Agency, the California Depauttiof Public Health, the

Office of Emergency Services, the Department of Finance, and the California Department of

Food and Agriculture should develop guidelines for state agencies to follow as they incorporate
climate considerations into all policiesaphing, and investments. This group should work in
coordination with the Climate Action Team. At a minimum, these guidelines should address the
following critical issues to ensure successful efforts to reduce climate risks.

Encourage Iterative Approads
Global greenhouse gas emissions will continue to determine the pace and scale of climate
impacts. Direct observation of climate impacts will help to refine and improve our modeled

projections of climate risks. State programs need to be able to atljaststrategies for

11



reducing climate risks as new information emerges. Therefore;tkenmg planning processes
need to adopt iterative approaches to incorporate the best available climate science. State
programs should be required to establish procesi® incorporating new climate information
and updating management practices and goals.

t N2PGSOG / FEAF2NYAI Q& az2al =+xdzf YyYSNIo6€S t 2013z I GA

/I TAYFGS OKIy3aS gAaff KIFIPGS RAALINBLENIAZ2YFGS AYL)
Threats to food sadqity, public health, and water supplies will disproportionately affect the

poor, elderly and other communities without adequate resources to respond. Steps need to be
GFL1Sy G2 ARSYGATFTeEe GKSaS @dzZ ySNI 6t S héeabliz | GA2Y
people have access to information, services and resources to prepare and respond to climate

risks.

Achieve Multiple Benefits from Efforts to Reduce Climate Risks and Prioritize Green
Infrastructure Solutions

Steps to increase resilience cprovide other types of significant benefits. Efforts to reduce
climate risk should also achieve other types of benefits to the extent possible. Other benefits
to consider include public health benefits besides those directly associated with climate risk
reduction, economic benefits, and other environmental benefits besides those directly
associated with climate risk reduction. Furthermore, actions that reduce climate risks across
multiple sectors and actions that address multiple climate risks shoufitibgtized.

Significant crosagency coordination and collaboration will be needed to identify and
implement risk reduction opportunities with multiple benefits.

One opportunity to achieve broad environmental benefits is through the use of natural
infrastructure solutions to mitigate climate risk. Restoration and conservation of natural
systems such as forests, grasslands and shrublands, agricultural lands, and wetlands can
provide more resilient natural systems that also offer protection from clinafgacts. For
example, wetlands can provide protection from flooding, while also providing valuable habitat
and other hydrological benefits. Prioritizing these solutions can maximize the benefits of
investments to reduce climate risks by providing a brpadfolio of benefits across several
sectors.

Integrate Efforts to Reduce Climate Risk with Efforts to Reduce the Emissions that Cause
Climate Change to the Fullest Extent Possible

¢KS adGrisSQa OftAYIFGS LINRPINIY yeGHR amissighs whileEA YA T S
also building resilience. Examples include energy efficiency measures, which can reduce energy
RSYFYR YR ANBSYyK2dzaS SYAaaAizya ¢gKAES |4 GKS
system. These types of integration efforts gaovide opportunities to leverage funding, such

as revenues from the AB32 capdtrade program, to advance efforts to reduce climate risk.

12



Develop Metrics and Indicators to Track Progress on Efforts to Reduce Climate Risk

As the state undertakes mokmprehensive efforts to reduce climate risk, it is important that
metrics and indicators are developed as proxies by which the effectiveness of risk reduction
activities may be measured. Such metrics may include trackipgpoésses undertaken to

advane risk reduction and measures of the impacts of these policies and programs on changing
vulnerability. Data collection on risk reduction actions and outcomes will be needed to support
such evaluation, and careful consideration must be given to relevanatftames over which
progress is monitored. Disconnects may exist between the timeframes for achieving risk
reduction and timeframes relevant for evaluation of policies. The capacity of natural and
human systems to respond to climate risks and efforteettuce climate risk may vary, and it is
important to identify trends and gaps in adaptive response in order to refine strategies for
addressing climate risk.

¢tKS hFFAOS 2F 9YyDBANRYYSY Il t Climéte Change IndicdtoklsNR | & &
for CalforniaLINE A RSa Gl fdz2 6t S AYyF2N¥IGAZ2Y | o2dzi GKS
Y6IEGdzNF £ aeaidsSvya GKFEG FNB Ff NBFRe dzyRSN¥Il @od ¢K
also leading an effordevelop an integrated set of indicators to help track gness on the

state's efforts to reduce GHG emissions and build climate resilience.

PROVIDE DATA, TOAND GUIDANCE TO SOIFH EFFORTS TO REDOAOMATE RISK
/I fTAYIFGS aOASyOS tASa G GKS KSFENI 2F YarOK 27
research has played a large role in its leadership on climate change policy. As the state looks to

move ahead on efforts to reduce climate risk, there are three critical areas that it must invest
in:

1. Additional research to fill informational gaps alibu / I £t AF2 Ny Al Qa4 Of AYl GS
and additional research on the scope, timing, cost and feasibility of management
options to address climate change;

2. Tools and guidance to support efforts to plan for climate risks at the state, local, and
regional leel; and

3. Supporting monitoring to gather direct observations of the changing climate.

Climate Vulnerability Assessments and Research on Management Options

I FEATFT2NYALF Q3 O2YLINBKSYyaaAg@dS O fordate dinsate sdgefick. O A &
California has completed three California Climate Change Assesshiehése assessments

have provided initial information on climate risks, economic impacts, and barriers to efforts to
prepare for climate risks across different sectors and differenoregin California. The

information developed through these assessments has served as a strong foundation for the
aGlrasSQa LREAOASAE (2 NBRdAzOS (GKS SYArAaaazya GKIFG
climate risk.

13



The state has leveraged itssearch investments through coordination with other partners.

¢CKS aidldS KIFIa RNYgy dzZLll2y GKS adNRy3a AyaSttSod
laboratories. The state has also worked closely with federal agencies and laboratories, local

and regonal governments and other partners and stakeholders.

| RRAGAZ2YFE NBASINOK Aa YySSRSR G2 FTAtf O2yi0Aydz
vulnerabilities and the scope, timing, cost and feasibility of regionally relevant management
optionstof RRNK&da Ot AYlIGS OKFIy3aSo l RRAGAZ2Y I @dzf y S
population, natural systems, and infrastructure will be important for allocating limited

resources to build resilience. More detailed research needs are discussed in thesgetidic

discussions contained in thi&afeguarding California Plais noted above, scoping for alfth

Calfornia Climate Assessment has been initiate@@®14, and will focus on helping to produce

this needed research.

Tools and Guidance

Investnent in tools to make climate data easily accessible and usable by decisionmakers is a
critical role for the state. Ga#ldapt [sednsetl] is an online, interactive, visualization tool that
enables researchers, decisionmakers, and the general publigtorexhow climate change will
impact specific regions in California. -@alapt is specifically directed toward supporting local
decisionmakers and planners in identifying, understanding, and adapting to climate risks.

As further described in the Publi@ddth section of this document, the California Department of
Public Health (CDPH) has developed a Climate Change Population Vulnerability Screening Tool
which supplemented an existing environmental justice screening method with metrics
associated with climte change impacts and adaptive capacity, such as population sensitivities,
air conditioning ownership, green space, and ecological risks. An interagency working group
lead by CDPH is currently exploring further social vulnerability mapping for climetgeland

best practices for social vulnerability assessments.

In addition to providing tools like those described above, the state plays an important role in
providing guidance on how to use climate data and providing guidance regarding processes for
planning and implementing actions to reduce climate risk. The state has already issued a

number of important guidance documents which are further discussed in this document,

including the 2011 Climate Change Handbook for Regional Water Planning, the 2012

Ad LIGF GA2y tflyyAy3d DdzZARSXT GKS Hnmo hesIFy t NRU
Rise Guidance, and the 2013 Preparing for Extreme Heat in California: Guidance and
Recommendations. The state should continue to provide guidance on best prdotices

utilizing climate data and preparing for climate risks.

Supporting Monitoring to Gather Direct Observations of the Changing Climate

The state has already invested in some monitoring networks that help provide information
about the environment in order to support our understanding of changing climate conditions

14



and how to respond to climate risks. These monitoring networks include egpripthat

provides some measurements for air quality, sea level rise, atmospheric rivers, and other
environmental conditions. Current monitoring equipment must be maintained and upgraded

over time, and theSafeguarding California Plafso identifies a nonber of different areas in

which additional monitoring efforts are needed. Monitoring information can help refine

Of AYF(GS OKFy3S LINB2SOGA2Yas AYTFT2NX SIENIe& 4 Ny
respond and prepare for climate impacts.

BUILDCAPACITY TO PLAN FD® IMPLEMENT ACTI®NO REDUCE CLIMRTEK
THROUGH COLLABORATIBDUCATION, OUTREA AND FUNDING

In addition to incorporating climate risk considerations into state policy, planning, and
investment decisions and further developialgmate data, tools and guidance, it is necessary
that the state build capacity to advance efforts to plan for and implement actions to reduce
climate risk. Capacity building may be achieved in the ways described below.

Foster Collaboration and InnovatioAcross State Agencies and Across Levels of Government

Climate impacts will span sectoral and jurisdictional boundaries and efforts to respond to
climate risks will necessarily require coordination between state agencies and across political
boundaries ifiternational, national, regional, state and local). For example, the Biodiversity
chapter of this document identifies more than 14 state entities, as well as federal and local
agencies, that work on biodiversity issues. Collaboration across entitiesessary for
information sharing, can help generate innovative new approaches to addressing climate risk,
and can help optimize the utilization of the scarce resources available to address climate
threats. Collaboration is an integral part of preparingd changing climate.

Collaborative work on climate challenges is already occurring in CaliforniaSafbigiarding
California Plarnwas developed by a large working group of state entities, with important input
gleaned from tribal leaders, stakeholdemand other partners. More information about the

entities and individuals who contributed to the development of the Safeguarding California Plan
may be found in tB acknowledgements in AppendiboBthis document.

California is also an active membdrtoet NB & A Refeylibq@lzand Tribal Leaders Task Force
on Climate Preparedness and Resilience (Task Fbiiied. Task Force was established in
November 20130 advise the Administration on how the Federal Government can respond to
the needs of commuities nationwide that are dealing with the impacts of climate change.

California has more than 100 federally recognized tribes and the largest Native American
population of any U.S. State. The Brown administration renewed its commitment to
coordinationwith Native American tribes when Governor Brown signed Executive Ortler B

11, with the intent of strengthening communications and collaboration between California
state government and Native American tribes. The state will continue implementatiornsof thi
direction as it works to foster strong working partnerships with tribal nations and lead efforts to
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better coordinate with tribes on preparing for climate risks. Tribes are already experiencing
climate impacts and working to address climate chahge.

Local and regional entities in California are also working on collaborative efforts to address
climate. For more information on such efforts, please $esdt 3 below.

Develop a Comprehensive Climate Education and Outreach Strategy

It is necessary tovest in human capital to build the required expertise to address the new
challenges presented by climate change. Providing state employees with access to climate
training activities can also help build needed human capBalme state entities have aldy
started to develop these types of prograth$State agencies and departments should be
provided with the resources to enable and encourage climate training for staff. Climate literacy
programs should provide both general climate information and congpecifically related to

the activities and mission of the hosting agency or department. Training should disseminate
climate science and climate risk information and empower staff to integrate climate change
into their professional responsibilities hestate should develop a standardized curriculum for
the general climate information portion of its internal climate literacy program. This
standardized curriculum should also be made available as a public resdureestate should
also work with educatin providers to integrate climate literacy into school curricula.

A high degree of engagement by governments at all levels, the private sector, communities, and
individuals is needed in order to effectively prepare for climate risks. This level ajeangat

is predicated on effective communication of climate risks. The state should develop and
maintain a standard set of communication materials regarding climate risks in California, and
should provide translated materials for ndéinglish speaking commities. Those materials

should be made available online and through outreach efforts. Outreach efforts should be
focused on increasing public awareness and increasing community engagement in preparing for
climate risks. Funding will be needed to suppatequate outreach efforts.

Provide Significant and Sustainable Funding for Investments that Reduce Climate Risks,
Human Loss and Disaster Spending

Making adequate investments prepare for nearand longefterm climate risks now can help
LINPGSOG / FEATFT2NYALFIQa LIS2LIX Sz SO2y2Yeé |yR yI (adz
very substantial, these investments will save lives and provide very significartelong
savings.Significant, sustainable funding sources are needed. In order to achieve the needed

level of investment, the state will need to work closely with governments at multiple scales

(federal, tribal, regional and local) as well as a variety ofgmrernmenal partners including

members of the business community. Indeed, some important efforts are underway in the

private sector to better quantify the economic risks of unmitigated climate change in order to

0 S0 SN dzy RS NAekposuRe tolclknSteisy &nd ikf@ryf @eéisions about the futufe.

Innovative risk sharing mechanisms will need to be considered and uflliredestments must
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account for time frames needed to realize benefits, changing climate risks over time, and the
life expectancy of angapital investments.

4. Next Steps

TheSafeguarding California Plgmesents a call to action to address climate risks that threaten

0KS aidlFdSQa LIS2LX Sz SO2y2Yeés AYTFTNIF adNUHzOGdzNBE |
manifesting in California,ral strong state leadership is critical in order to safeguard our

communities. While some of the recommendations in Bégeguarding California Plamay be

carried out through existing programs and staff, the document more broadly describes needed
actionsto reduce climate risks in California even where current policies, staffing and funding
capacity do not yet exist.

Inset 1
CatAdaptt /  f AFT2NY AL Q& 91 ae ! O0Saa ¢22f F2N 4

With a proliferation of climate research tools aresources over the past five years, it has
become increasingly difficult to identify definitive sources of aggregated climate data for
planning purposes. The state of California plays an important role in helping to develop
regionally relevant climate search to support policy and planning efforts. Implementation
many actions to enhance community resilience will happen at the local and regional levels
the state is committed to working cooperatively with local and regional governments to
supporttheir efforts to prepare for climate risks. Recognizing that climate data must be
translated into a usable format and that having numerous sources of climate data can be
difficult to navigate, the state created a tool called-Bdbpt (ttp://cal-adapt.org; a web
based climate planning tool where you can quickly find information to help visualize impac
associated with climate change at the local level.

CalAdapt addresses one of the major challenges facing plaaweo are working to enhance
community resilience in the face of climate risks: a scarcity of tools and definitive sources
located in one easy access location that can provide regionally relevant information. Des
in response to a recommendation the 2009 California Climate Adaptation Strategy;Azkpt
was specifically designed to support planning activities and provide public information on
climate impacts and risks in the state. -@dlapt provides visualization tools and easy acces
important data sets specific to California. The uféndly platform provides a convenient an
effective way to explore climate impacts and vulnerabilities. Since its release, the website
being used by local and regional entities to find out how the climnadg change in their
jurisdictions, and these partners have been providing the state with useful feedback abou
functionality of the tool.

Call RINLJG o+ a 2NRIAYyIffe RSOSE2LISR 6AGK TFdz
Public Interest Energy Bearch program. Limited funding has been identified to support a {
update in 2014. The goal of the 2014 update will be to refresh the data sets incorporated
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CatAdapt tool and make the tool more responsive to the needs of local decision makers.
However, as climate change projections and observations continue to evolve, planning ef
become increasingly sophisticated, and implementation of local climate plans moves forw,
will become increasingly important to continually maintain and endethis tool to ensure it
reflects best available knowledge.

Inset 2
Climate Risk and California Business

Climate change poses significant risks to businesses including supply chain disruptions,
destruction of business assets, and interruptiordaftribution networks. By taking action to
reduce climate risks, California can support a resilient and prosperous business communi

Businesses are important partners for the state with respect to preparing for climate impa
For instance, as discsed in the Emergency Management section of this document, the
insurance industry provides important risk sharing mechanisms that can work in tandem v,
government policies to reduce climate risk. Institutional investors can adopt investment
practices th&encourage positive climate actionCompanies help create markets for
ecosystem serviceS.Businesses and industry groups can encourage the development of
climate policies and raise awareness about climate change i$58esl, as discussed
elsewhere irthis document, innovative technologies, materials, and design can improve e
efficiency, reduce heat island effects, and reduce risks from the changing climate.

Inset 3
The Alliance of Regional Collaboratives for Climate Adaptation

The Alliancef Regional Collaboratives for Climate Adaptation (ARCCA) was formed in ea
2012 to address the emerging impacts of climate change, including extreme storm events
waves, droughts, and sea level rise. ARCCA brings together Regional CollabefabreSan
Diego, Los Angeles, the San Francisco Bay Area, and Sacrarttesitare coordinating and
supporting local climate partners in projects to enhance public health, protect natural syst
build economies, and improve the quality of life inammunities. The mission of ARCCA is
two-fold: to enhance cooperation and best practices sharing between regions and work m
effectively with the State in its development of climate adaptation plans, policies and prog
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AGRICULTURE

INTRODUCTION

California is the leading agricultural state in the nation in terms of economic value and crop

diversity. Farming and ranching are a critical part of our economy and daily lives, providing

healthy fruits and vegetables, nuts, grains, lean meats and geatgin that we eat and drink,

cotton and wool for the clothes we wear, and Hiased energy to power our homes and

businessesln 2012, California agricultugenerated $44.7 billion in revenueepresenting

11.3 percent of total U.S. agricultural rews1? California produces more than 400 different
commodities on approximately 80,500 farms employing 800,000 people involved in all stages of
farming and ranching® California has a diversity of farm sizes including many ssoalé and
mediumscale farms.Agriculture depends on weather and a wide range of ecosystem

processes that support productivity, so any significant changes in climate present potential
vulnerabilities for the sector and may have serious implications for the-weiA y3 2F [/ | £ A T
SO2y2Yeé IyR AG&a LIS2LX So Ly FFEOGET /FEAF2NYALQ
are one of only five Mediterranean growing regions in the wdske;ause of our climate

I TETAF2NYALFIQa FINNSNARA FYR NIYyOKSNE FINB FofS (2
them year round.

While California farmers and ranchers have always been affected by the natural variability of
weather from year to gar, the rate and scale of climate change is increasing and is outside the
realm of experience for the agricultural communtfyProjected climate changes in California
include: changes to water quality and availability; changing precipitations patextieme

weather events including drought, severe storms, and floods; heat stress; decreased chill hours;
shifts in pollinator lifecycles; increased risks from weeds, pest and disease; and disruptions to
the transportation and energy infrastructure suppagi agricultural production. The combined
effect on agriculture from multiple changing climate variables is complex, difficult to predict,

and can be a mix of positive and negative impacts (e.g. longer growing periods, but more pests);
but by midcentury ad beyond, climate change is projected to have overall detrimental impacts
on most current crop and livestock productiGhHowever, the vulnerability of agriculture to
climatic changes is strongly dependent on the response taken by humans to moderate the
effects of climate change, and there are many opportunities to minimize climate risks and
safeguard our agricultural resources and food supply.

[ fTAYFGS NR&ala G2 /FEAF2NYALFQA | ANRKOdzZ (GddzNB Ol vy
nationalanddf 2061 f O2y (0 SE( ® I FEAF2NY AL Q& F INAOdz G dzN
world in important ways. The state produces nearly half of-gk&wvn fruits, nuts, and

vegetables; and across the nation, U.S. consumers regularly purchase several cdoaegr
solely in Californid’ ! RRAGAZ2Y I f &% [/ FEAF2NYAL Q& | INA Odz { dz
pace over the pasiecade increasing fron$6.51 billion in 2001 to $18.1llionin 2012*®

California also imports agricultural products, inchglcommodities not grown in the United

States such as bananas and coffee, and feed grain to support California livés@igien these

important interconnections, any climateslated vulnerabilities to agriculture within the state or
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within trading partne states can have implications for Californians and-@aiifornians alike.

The risk of significant climate changes is present against a backdrop of other stressors to

I FEAF2NYAIFI Q& F22R YR F3INAROdz (G dzNB @ orethaNl | Yy R
1.3 million acres between 1984 and 200Bhis loss averages about one square mile every four

days. Urbanization accounts for the vast majority of this loss, more than 1.04 million acres over

the 19842008 timeframe®® According to the Californ&a S LIt NI YSy G 2F CAyl yOSs
population will continue to grow and will cross the 50 million mark in 2§4® there will be

continued pressures for farmland conversion at the same time that food demands are

increasing and climate impacts are unfolgli Furthermore, a recent study by the University of
California Los Angeles (UCLA) also notes that food insecurity has increased significantly over the
last decade among loomcome Californians; with 3.8 million adults struggling to afford food in

2009, ncluding households with childref.

I TEAF2NYALFIQa FINNSNARA FYR NIyOKSNE KIF@S || RSY?2
agricultural resource use efficiency and environmental stewardship while at the same time

growing more food with limited water anldnd. However, climate risks will bring

unprecedented, new challenges and opportunities. There is an urgent need to invest in science

and research efforts to ensure California farmers and ranchers can adapt to climate change

while increasing their prodttivity to help feed a global population that is projected to climb to

more than nine billion people within the next few decad@eveloping and supporting
Californiaspecific agricultural research, management options, and appropriate technical and
finanOA € | aaAradlyoOoS gAaftf KSfLI 2 Syad2NS (GKS NBa

KSFEOGK 2F [/ FEAF2NYAlI Qa SO2y2Yeé |yR AdGa LIS2LX S

Several state entities play an important role with respect to food and agriculture in California.
The state alstvas important federal, local and private sector partners with respect to food and
agriculture. Understanding the role of these various entities is important for a robust discussion
of efforts to prepare for climate risks. For more information,B®e California Food and
Agriculture below.

[ fAYIFGS wAhala G2 /[ FEAF2NYALFQa ! ANROdz GdzNF £ wS
I T EfAFT2NY AL Qa dzy Al dz§ a SR mitréchddes Sippefits divarsityaf S> | y
ONR LJa @ [ FEAF2NYALF Aad GKS yIFIGA2yQa € SIFRAy3 |13
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as fruits and vegeatbles, tree nuts, dried fruits, horticulture, and nursery crops including
Ft2NAOdz (0 dzNB @ I FEATF2NYALF Aa GKS ! yAGSR {dGFaS
peaches, olives, pistachios, walnuts, almonds and artichBkésyriculture relies ilectly on

climate and natural resources, and is inherently vulnerable to changes in temperature, water
resources, storm events, shifts in pollinator lifecycles, and other risks associated with climate
change®® Risks to agriculture threaten the econontiielihood of California and the food

security and the welbeing of all those who depend on California agriculture. (For more

information on food security, please s8ex4 Food Security and Climate Impacts to California
Agriculture.)
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Due to the many human and environmental factors influencing agriculture, the complex
interaction of multiple projected climate changes (e.g. changing water availatnlifyled with
changing temperatures and changing insect populations), and increased variability in weather
over time and across space, climate change impacts are difficult to predict for a specific
agricultural operation. Nevertheless, rigorous analysi€alffornia weather data shows that

climate change is already occurring in the state. For example, California has already observed a
reduction in winter chill hours, due to an increase in average winter temperatures. Winter chill
hours are the number diours below 48, and are necessary for the flowers of fruits and nuts

to bloom, and for certain crops to achieve homogeneous and viable yields. Several studies
indicate that climate change will negatively impact many specialty crop yields and pratits by

year 2050 and certainly by the year 218500 C2 NJ I FANBR G LISNB2Y LISNALISO
changing climate and its impact on agriculture, pleaseB®ea below.)

Box1

FIRST PERSON NARRATIVE: John Diener, Red Rock Ranch Inc., Five Points, Californig
(Narrative used with permission)

LQ@S 06SSy T NXAyrathan g0 y€aksZasd our Bamily tadning ristddy daes
back to the Great Depression. At Red Rock Ranch Inc., we have about 5,000 acres and d
many fruit and vegetable crops including almonds, grapes, wheat, alfalfa, sugar beets,
tomatoes, and spinach.

Ou farm is located in Fresno County, in the West Side region where water availability has
a challenge for many years. Over the past 10 years, | have noticed three trends that are n
this challenge even greater. First, we are getting less raintlaadauses us to have to use
more imported water and groundwater to supplement our crops. This puts a stress on the
whole system. The inconsistent rains make it hard to plan when to prepare the fields, pla
manage crops.

Second, the snowpack is nasting as long into the summer as it used to. Our efficient use
GKS RS@OSt2LISR 41 GSNI gAOGKAY [/ FTEAT2NYAI Qa

melting of the snowpack in the Sierra and Cascade mountain ranges. As weather patterns
changad the snowpack has melted earlier and faster in the spring, and farmers are not ab
0S A& STFAOASY( 6A0GK GKSANI gl GSN) dzaSd ¢ K
population is growing, creating more demand for urban and industrias wggch has grown

fourF2f R A4AyO0S GUKS mMdpTnQaz FYyR a Y2NB LINE
ecosystems for environmental purposes.

Third, as the weather gets warmer with climate change, agricultural demand for water is
intensifying. For exanie, in 2012 we had the hottest September on record. We used
approximately 30 percent more water than we normally would during that month because
water was evaporating faster and the plants needed more water moving through their
circulatory systems totay cool.
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Over the past decade, we have had an approximately 50 percent decrease in surface wat
supply availability, and | can directly attribute declines in our crop yields over that time to

shortages. This was most obvious in 2009 when we gt thipercent of our historical water

allotment, rather than the 25 percent we had expectedand we saw a 50 percent decrease
crop yields that year.

All of this not only makes it challenging for farmers to stay in business, but it has impacts
employy Sy i 60GKS /SyauNtf =++ffSe KlF-a az2vys 27

economy. Agriculture is a $44.7 billion industry, counting only the actual farm product sal¢
there are also many other related businesses and jobs that depend on iip me¢ntion the tax
base it contributes to the state economy. Obviously, there is a food security issue at stake
T/ FEAF2NYALF LINRPRdAzOSA Y2NB GKFy KFEF 27F
dairy products than any other state. More thaalhof that food is grown in the Central Valley

Though agriculture gets blamed for using more than its share of water, the fact is that we
made huge strides in recent years on irrigation efficiency. But clearly, in the face of intens|
climate clange impacts on water scarcity, we are going to have to find a way to do even n
we want to stay in business and keep feeding so many people.

The solutions to greenhouse gas reductions will have other benefits for the Valley too. Ou
guality issus are caused in part by fossil fuel combustion that produces carbon dioxide an
also particulate matter. While improvements have been made in farming practices, all Val
residents and businesses have to do even more to address the serious health iompacts
communities and families. We should also remember that plants like clean air too. It is in
interests of agriculture, other businesses, and the whole Valley community to keep lookin
win-win solutions that address both climate change andjaaility.

We all want to have a better life, to be healthy, and to make the world a better place wher
kids can thrive. We have to figure out solutions that are real, that work, that can be widely
adopted, and that keep farmers in business.

John Diend2d wSR w201 wlyOK O2yaArada 27F | LILINE
an array of high value row crops, using innovative approaches to land, water, and wildlife
management.Mr. Dienemwas a member of the California Ag Leadership Class Xp¢eaided
the prestigious Profile in Leadership Award in the Environmental and Natural Resources
Stewardship categorye is the 2009 recipient of Leopold Conservation Award.

California agriculture faces a myriad of climate risks. Different cropsasgirwidely in their
sensitivity to climate” Risks exist for both crops and livesto@ox2 provides a summary of

some of the major climate risks to agriculture. Some of these risks are discussed in more detalil
below. Box2 also provides a summary of ways to prepare for and to manage those risks. Risk

management strategies are discussed further below.
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Box2

Climate Risks to Agriculture Include:

= =

(multiple risks may occur together)

Changing air temperatures including
loss of chill hours (record warm
temperatures are becoming more
common) impacting both crops and
livestock- with increases beyond
optimal temperatures causing
declining yield and losses

More extreme weather events (more
frequent and severe drought, more
intense storms, floods, etc.)
Changing water availability and qualit
from: loss of snowpack and natural
water storage, sea level rise and
saltwater intrusion, flood events and
drought

Alteredprecipitation patterns and
increased soil erosion

Changing pressures from weeds,
diseases and insect pests

Changes in timing and coincidence ol
pollinator lifecycles

Changing ground level ozone and clo
cover

Heat impacts on agricultural workers
Damage odisruption to energy and
transportation infrastructure
supporting agricultural production
Increases in prices of agricultural
inputs (e.g. increased feed prices)
Changes to quality of agricultural
inputs (e.g. decline in forage quality)

Risk Management $ategies Include:

(multiple strategies may be used together)

T

= —A

E R

=

Soil conservation practices and building
soil health

Adjusting crop/livestock mix
Diversifying crop/livestock mix
Housing/shading for livestock teduce
heat stress

Use of innovative sustainabtarm
operation systems that integrate energy
water, and natural resource conservatio
Avoiding crop and livestock production i
high risk locations

Government provision of insurance, 10ss
compensation, incentives and technical
assistance to promote monesilient and
sustainabé farming and ranching systen
Adjusting farm operations and
management practices to respond to
changes in seasonal temperature and
precipitation patterns

Technological and scientific innovation
(e.g. new irrigation technologies, digion
support tools, enhanced weather
forecasting, etc.)

Enhancing water use efficiency

Water recycling

Watershed protection

Developing flood protection (e.g. throug
restoration or creation of wetlands, etc.)
Developing conjunctive underground
water storage

Reduce nortlimate stressors such as
farmland conversion

Enhance education of employers, worke
and labor contractors on the health risk
of heat and preventative measures
Implementing management practices to
store carbon in soils (e.g., carbon
sequesration)
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Temperature
Climate change is projected to change both average and extreme temperatures, and to change

the timing of temperaturdluctuation (e.g. night and day; seasonal changé3yerall, warming

is expected on an annual, seasonal, and edaity basis, with impacts differing by region. The
AAIAYATFAOLIYOGZ 20SNItf 2dzi0O2YS 2F g N¥VAYy3I Aa (K
most valuable specialty crop8.C2 NJ Ay a il yOSs Ylyeée 2F /[ FfATFT2NYALl
climates with distinct seasons, and inadequate winter cold can cause late or irregular blooming
whichaffects yields.?°

Increasing air temperatures can also affect livestock productioenvtemperature exceeds
optimal levels. Heat stress in livestock can result in reduced pregnancy rates, longer time
needed to reach market weight, and reduced milk productidn.

Heat stress in workers may reduce productivity, and may lead to iliness,liysaisideath in
extreme exposures.

Water

Crops are sensitive to the availability of water, the quality of water, and the timing of water
FLILX AOF A2y ® I FEAF2NYALI Qa RAFTFSNBY G | INK Oz
instance there istlte snowpack/runoff dependent Central Valley, the groundwater and reservoir
dependent Coastal areas, and the Colorado River dependent Imperial Valley. In general, and
regardless of the source, water resources for agricultural irrigatmrddecrease and &come
more variable with risks of flooding expected to increase. Impacts will differ greatly by region.
Risks include reduced precipitation (drought) or increased precipitation (aatleding and

soil erosion), dcreased winter snowpack, altered tingimnd quantity of snowmelt and runoff,
altered reservoir storage regimes, impaired water quality, salt water intrusion, and more
variability and uncertainty* For more information about climate impacts to water resources,
please see the Water section dfi$ document.
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Box3

=

California Department of Water Resources
January 1, 2006fwitchell Island; flood impacts to corn crops

Invasive Plant Species, Insect Pests, and Pathogens

A changing climate creates new conditions that mmagnge weednfestation intensity, insect
population types and levels, the incidence of pathogens, and the distribution of many of these
pests. Such effects can impair agricultural production yields and quality, and may necessitate
changes to existing magement practiced? Any increased use of pesticidése to increased

pest and disease pressungay have pagntial impacts on worker health and safeegmmunity
exposure, and impacts to ecosystem health.

Infectious Diseases and Food and Animal Safety

Same infectious diseases are transmitted to humans or other animals by insects or other
FYAYFEa 00N yaYAGGAYI AyasSoda 2N FyAYFE&a | NB
Ol f f SRo0 & KI3 O& 2°RRAsinBtedanShie Public Health section of this document,
vector-borne diseases are among the most complex of all infectious diseases to prevent and
control 3* This complexity is attributable to the many factors that can contribute to the

transmission, rag of transmission and evolution of such vecbmrne diseases, including, but

not limited to, the vector populations, the disease pathogens carried by the vectors, ecological

and climate patterns, and human interaction with the vector population.

Changes in temperature and precipitation associated with climate change may lead to changes
in the spread of vecteborne diseases. Climate change may alter the number of disease
carrying vectors. For instance, in places where there is increased rdiméai may be more
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standing water where mosquitoes can lay edty# number of vectoborne diseases affect
animals in California. For instance, Bluetongue is a tiore disease that threatens both
domestic and wild ruminants in California (e.g. gh@ad cattle); and climate change may have
contributed to a dramatic recent expansion in global distribution of the bluetongue virus, most
notably in Europé’ Horses are also susceptible to West Niteiswhich iscarried by
mosquitoes™

Everyone, frm the farmer to the consumer, has a role in keeping food safe. Because of the
numerous factors governing food safety, a causal link between climate change and increased
risk of foodborne diseases has not yet been wedtablished. However, as noted imetPublic
Health section of this document, Salmonella and Camplyobacter display a distinct seasonal
pattern that has been associated with climate variability (increased temperatures, heat waves,
and flooding) and may thus be exacerbated by climate chdhge.

CDFA is the lead agency on emergency management related to food and feed safety and
agricultural diseases and pestSDFAQ Animal Health and Food Safety Services Bmégrgency
Animal Diseases Management Progfimay play increasingly important rolesthe era of

climate change. For more information on climate and emergency management, please see the
Emergency Management section of this document.

Compound Impacts and Other Risk Considerations

It is likely that multiple changing climate variables (ferature, precipitation, wind, cloud

cover, humidity, etc.) and multiple risks (flooding, extreme heat, pests, weeds, etc.) will occur
together or in sequence due to unmitigated greenhouse gas emissions. These compound
impacts will be added to existingressors on agriculture such as farmland conversion.
Predicting and assessing the full impact of climate change on agriculture will require integrated
studies of multiple factors. More accurate projections and better understanding of how various
changesriteract will help inform risk management strategies and increase efficient use of
available resource?.

It should also be noted that catastrophic crop or livestock losses are likely to affect financial
viability in a fundamentally different way than madee losses over longer periods of tirffe.

In addition to extreme heat and storm events, climate change is also expected to increase the
frequency and severity of wildfires and such fires may increase soil erosion and otherwise
impact water supplies. Forare information about wildfire, please see the Forestry section of
this document.

Transportation and energy infrastructure supporting agricultural production and food
distribution systems are also vulnerable to climate disruptions. For more informaturt ab
such disruptions, please see the Transportation and Energy sections of this document.

Groundlevel ozone is formed primarily from photochemical reactions between two major
classes of air pollutants, volatile organic compounds and nitrogen oxidesf(sb &R W21 2y S

A 2 7 A ~
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ozone formation in California. (For more information on expected impacts of climate change
on ozone formation, please see the Public Health sectidghisfdocument.) Ozone can have
negative impacts on both crops and livestock. For instance, studies indicate that elevated
ozone exposure reduces the yield of some crops and reduces the nutritional content of
common grassland species used as forageifesiock™

California, U.S. and global agricultural markets are highly interconnected. Therefore, climate
changes impacting agricultural yield and production worldwide will have an impact in California.
Changes in relative productivity between region§ i Y I G G SNJ 12 620K [/ FfATF2
producers and consumers. For example, if global yield effects are generally negative, this can
RNA@S 3J3t2060Flf F22R LINAOSA dzLJ F YR Yl & o0SYySTAdG /
negatively impact Cddirnia consumer welfaré?

Risk Management Strategies

The vulnerability of agriculture to climate risks is strongly dependent on human responses to
moderate those risks. Adaptive behavior can significantly reduce the potential negative
impacts of climatehange on food production, farm income, and food secufitAs shown in

Box 2 there are a variety of strategies for managing climate change risks to agriculture.

Adjustments existing management practices such as building soil quality to manageanater
nutrient cyclesdiversifying crop rotations to manage pest populations, integrating livestock
with crop production systems to manage resource cycles, and other practices typically
associated with agriculture help increase the resilience of agricultystems in the face of
impacts. While these management practices with multiple benefits help avoid or reduce
productivity losses, there may be barriers or challenges with respect to their adoption. For
instance, there may be costs associated with triamsing to lower risk areas or installing water
use efficiency technologies and the extent of financing and credit availability may limit the
adoption of such adaptive management actions. Adaptive responses may also be constrained
08 aGLJ UK RS&LaS R Wdxal fodkadsing from prior capital investments)
which limits the pace of adoption of innovative technologies. Current policies are net well
designed to integrate climate risks into comprehensive planning efforts or to incentivize
adapive measure$®

Adequate preparation for climate risks will require continued development of information
about risks to agriculture, the further development of management tools and strategies, and
the dissemination of information and technical assistataboth policymakers and farmers
and rancherg’

Box4

Food Security and Climate Impacts to California Agriculture

As California faces the twin challenges of climate change and population growth, our abili
feed our populatiorwill be challenged. At the current pace of population increase, every d
our planet has approximately 220,000 new mouths to fé&do keep up with the growth in
human population, food production must double by 2050. More food will have to be produ
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over the next 50 years than has been during the past 10,000 years corfibiedifornia, with
its unique climate and production of nearly half of tgBwn fruits, nuts, and vegetables, is
key to helping feed the state, the nation and the world,

Califorh  Qa 32 f d&akcess ByxlRpeapls & ditNidhe$ & enough safe and nutriti
food for an active, healthy life. Conversely, food insecurity describes both reduced food ir
as well as reduced quality, variety, or nutritional value of dethus, food insecurity can,
paradoxically, be associated with poverty and obeityealthy foods like fruits and vegetablé
are more expensive as compared to many other foods that may be high in calories but loy
nutritional value. In addition, aess to fresh produce may be unavailable in-laaome
neighborhoods? An economically stressed family may face limited choices as to their abil
purchase sufficient nutritious food.

In 2009, 3.8 million adults in California, especially those @hitdren and lowincomes, could
not put enough food on the table. The highest rates of food insecurity across California w
observed in the San Joaquin Valley, some Bay Area communities, as well as in Shasta, B
Sutter, Yuba, Ventura, San Bernardifisange and Riverside counti®s.

Negative climate impacts on California agriculture may cause price increases in foods tha
important to food security”* Price increases for healthy foods may further exacerbate our f
insecurity issues.

HIGHLIGHTGFSTEPSAKEN ODATEANDSUCCESS ORIES

The California Department of Food and Agriculture (CDFA), in partnership with the other state
agencies, producers, research institutions, local government;profit organizations and other
entities,F N5 RS@Sft2LIAy3 AGNI 0S3IASa FyR LINRPBINI Ya G2
agricultural resources> Some of the initial activities are described below.

California Agricultural Vision

In 2008, the State Board of Food and Agriculture inauguraédifo@ia Agricultural Vision

(CAV) as a process to develop a strategic plan for the future of the state's agriculture and food
system. Its motivation was the rapidly growing list of challenges facing agriculture, from
regulations and water supplies to wbization and climate change. After holding public

listening sessions, the State Board adopted a Vision to serve as the framework for the plan. The
Vision focuses on three basic goals:

1 Better Health and Welbeing- Meeting the Nutrition Needs of Califoais Diverse
Population;

1 A Healthier PlanetAgricultural Stewardship of the Natural Resource Base upon
which California and Food Production Depend; and

1 Thriving CommunitiesFood Production as a Driver of Sustainable California
Economic Growth.
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December 2018° Ag Vision identified 12 major challenges for California agriculture along with
strategies to address them. One of the challenges is climate change. étawany of the

other challengeshat are identifieddirectly overlap or relate to climate changencluding

adequate water supply, curtailing invasive species, farmland and water conservation,

environmental stewardship, and the promotion of regional markets.

Since the release of Ag Vision, Ag Visionigaty Committee has continued progress on the
strategies and action items within the report to ensure a vibrant future for the statépril
2012, CDFA released a report detailing progress to Hate.

Climate Change Consortium for Specialty Crops

As anextension of Ag Visiom August 2012, CDFA announced the formation of a Climate
Change Consortiurif. The Climate Change Consortium rf@ir times during 2012 and 2013 to
hear from researchers on the impacts of climate change suaficasasing temperaties,

changing precipitation patterns andater availability, increased pest pressures, and pollination
concerns.The Consortium made recommendations for climate change adaptdtaning

from their varied backgrounds as growers, researchers, and represergdrom agricultural
associations.The Consortium's recommendations fall irilge categories: 1) Ofarm strategies

to improve resilience, 2) Planning and Resource Optimization, 3) Research Needs, 4) Outreach
and Education, and 5) Technology and Iratmn. The oAfarm strategies are directed toward
growers and include practical ideas such as diversifying farming operations, utilizing irrigation
and water conservation plans, and considering best management practices that can help attract
beneficial prelators and pollinators.

The October 2013 final repor€limate Change Consortium for Specialty Crapgacts and

Strategies for Resiliencis directed toward a large audience, including growers, researchers,

and agency partners with the purposeaiiding CDFA and its partners in future activities and

reducing agriculture's vulnerability to climate charfgemplementation of all the

recommendations crafted by the Climate Change Consortium will be important; the
NBEO2YYSYRIGAZ2Yy & obSS2RS R yi A1 K{SI TS TdzIANR/ a! I NRA Odzf ¢
chapter were adopted from the recommendations made by the Climate Change Consortium.

CDFA Environmental Science Farming Panel and Ecosystem Services Database

In August 2011, CDFA convened the Environmétatahing Act Science Advisory Panel. The
Panel is charged with reviewing and documenting agriculture's positive impacts to the
environment. The Panel recognizes the importance of environmental stewardship practices in
agriculture. Its current work focuseon incentives and evaluation of ecosystem services
(defined as the multiple benefits gained from farming and ranching including crop and livestock
production)®® As part of the Environmental Farming Act, with consultation from the Science
Advisory Panehn Ecosystem Services Database has been devefdpEue information

contained in this database is collected from farm and ranch websites afid@nase studies.

The database can be queried by key word and categories as well as through an interaptive ma
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The database is designed to communicate, to a wide audience, the many social and
environmental benefits offered bfarmsand ranches in California, including food production.

CaliforniaFederal Task Force on Dairy Digesters

Agriculture has the abiit G2 NBRdzOS GKS aSO02NNa O2y (NG dzi A
approximately6to7percera ¥ / F ft AF2NY Al Qa G204+t SYAaAaarzya |
sectol) that cause climate change in a variety of ways. For inst&aéornia is tk largest

dairy state in the USA, with approximately 1.7 million cows producing more than 3.6 million dry

tons of manure per year that must be managed to reduce or mitigate environmental impacts.

One way of reducing greenhouse gases is to process mamareaerobic digesters to produce

biogas, a flexible renewable source of energy andfuel

In 2011, representatives from USDA NRCS, USEPA and CDFA convened the-Eadivatia

Task Force on Dairy Digesters to examine the lack of dairy digesters om@atifiries. The

three working groups of the task force finalized recommendations to reduce economic,
technical and regulatory hurdles currently in place in order to make digester systems more
feasible in California. The implementation of those recomdagions has included, among

other things, increasing the feed in tariff for biogas and consolidating permitting processes and
clarifying permitting requirement&

California Bioenergy Action Plan

As noted above, California has enormous potential t@txenergy from organic lyroduct
materials. Th012 Bioenergy Action Plautlines strategies, goals, objectives, and actions
that California state agencies will take to increase bioenergy development in California.
Pursuant to the 2012 Bioenergy AmtiPlan, CDFA is, among other things, leading efforts to
develop and implement actions that will enhance the economic, regulatory and technical
viability of dairy digesters and atigestion of other agricultural byproducts.

Agricultural Offsets and Agridture in Climate Policy

In October 2011, the California Air Resources Board (ARB) adopted the nation's first economy
wide capandtrade regulations. As part of the camdtrade program, ARB has adopted a
Livestock Projects Compliance Offset, recognitieggreenhouse gas benefits of manure
management systents.

CDFA, ARB and other governmental partners are continuing ongoing discussions with
stakeholders about opportunities for agriculture in climate change polidye discussion

focuses on identifyinghe role of greenhouse gas emissions from agricultural practices;
developing strategies on best practices to mitigate climate change; agricultural offsets; and
pursuing incentives and recognition for best practices to support climate change

policy. Incenives may include voluntary carbon market compliance, U.S. Farm Bill
conservation programs, supply chain initiatives, ecosystem services, and emission reductions
to support CEQA mitigation. For more information on federal climate accomplishments
related toagriculture, please seBox5: USDA Action to Prepare for Climate Risks to

Agriculture.
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Box5

USDA Action to Prepare for Climate Risks to Agriculture

USDA Climate Adaptation Plan

The U.S. Departmemtf Agriculture (USDA) Climate Change Adaptation Plan presents
AGNFGS3IASE YR FOlA2ya G2 | RRNBaa GUKS SH
including agricultural production, food security, rural development, and forestry and naturg
resour@s conservation. The USDA Climate Change Adaptation Plan includes input from
eleven USDA agencies and offickrovides a detailed vulnerability assessment, reviews tf
St SySyida 2F ! {51 Qa YAaarzy GKI G I Nicattidgns N
and steps being taken to build resilience to climate chariee plan advances efforts to

integrate climate change adaptation planning into the actions of the federal governfffent.

Report on Climate Effects and Adaptation Strategies

In February 2013, USDA released a report synthesizing the scientific literature on climate
change effects and adaptation strategies for U.S. agriculture. The report is entitled Clima
Change and Agriculture: Effects and Adaptafion.

Research to Prepare f@hanging Climate Conditions

USDA is supporting a variety of climag&dated research. For instance, researchers at the U
Agricultural Research Service (ARS) are developingdleaant varieties of spinach and lettug
to ensure California will contireuto provide important specialty crops to consuméts.

USDA is also working to support efforts to reduce the greenhouse gas emissions that cau
climate change. In August 2013, USDA released for public comment a new report that ou
a set of scientifienethods for quantifying greenhouse gas emissions and carbon storage af
local farm, ranch or forest scaf@.

Efforts to Preserve the Genetic Diversity of Crop Species

As further described in the Biodiversity and Habitat section of this docunaemimbe of
efforts have begun teystematically collect and preserve genetic material in recognition of
risk of biodiversity loss from threats such as climate chafige mission of the USDA ARS
National Center for Genetic Resources Preservation (NCGRRciuire, evaluate, preserve
and provide a national collection of genetic resources to secure the biological diversity tha
underpins a sustainable U.S. agricultural economy through diligent stewardship, research
communication”® Forinstance, noting K & nm: 2F (GKS 662NI RQA
extinction, and that such a contraction limits the flexibility of livestock producers to respon
future biological or economic challenges, the USDA Plant and Animal Genetic Resources
Preservaibn Research Unit is continuing the development of germplasm and tissues colle
for all major livestock species in the U.S., so that industry and the research community ca
access these resources at any time. Genetic preservation efforts will betanptor food
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security and the economic vitality of the agriculture sector.

Climate Hubs

In February 2014, USDA announced the creation of seven regional climate hubs and-two
hubs, including a Southwest stioib in Davis, California. The Climate Hwbibuild on the
capacity within USDA to deliver sciedzased knowledge and practical information to farmer
ranchers and forest landowners to help them adapt to climate change and weather varial
The Hubs will build capacity within USDA to ptevinformation and guidance on technologie
and risk management practices at regional and local séales.

Invasive Species Preparation and Response

As noted in the Biodiversity and Habitat section of this document, climate change may result in
species migration, range shift, and novel combinations of species, and as discussed above
agriculture may face changing pressures from invasive pests, weeds and diseases. These
changes will occur against a backdrop wheiabal trade is increasing ovente, and more
opportunities will arise for the introduction and establishment of invasive species through

I TEAF2NYALIT GKS yIFIGA2YyQa GNYRAY3I Kdzod LY HAM
comprised of six state agencies, appro&dpping he Spread: A Strategic Framework for
Protecting California from Invasive Speci€se Framework recommends a number of actions,
including creating and funding a Rapid Response Work Group to guide response to new invasive
speciesThe ISCC created ti@alifornia Invasive Species Advisory Committee (GIS8AC)
stakeholder body, to advise the council and develop recommendations, which included
developing the Strategic Framework and the 2013 Update and presgtiitem to the ISCC.

The ISCC is planning to update the Framework by the end of'2014.

CDFA is also preparing a Statewide Plant Pest Prevention and Management Program
Environmental Impact Report (PEIR). The goal of this statewide program is to cvehiela

that provides a timesensitive and efficient framework for evaluating potential environmental
impacts %f invasive pests and the pest management activities implemented by CDFA and its
partners.

Agricultural Research

CDFA, through its Specialfyop Block Grant Program (a USDA program), is funding research to
identify risks, develop adaptation measures and provide information to producers in adapting

G2 OfAYIOGS OKIy3aSed /IEfAF2NYAIFIQa € SFRAYy3I NBaSIH
studying crop chilling, heat requirements, crop phenology, and furthering our understanding of

the effect of agricultural management practices on greenhouse gas emissiéns.C! Q&

Fertilizer Research and Education Program is also funding and faciliedesych into how to

reduce nitrous oxide greenhouse gas emissions from nitrogen application fertiffzers.

CalRecycle and CARB are collaborating on research that includes investigating GHG emissions or
emissions reductions from the application of finish@mpost to agricultural soils.

¢KS aidaldsSQa /tAYIFIOS [/ KFIy3aS 1aaSaavyYSyid LINRBIAINIY

32


http://www.iscc.ca.gov/cisac.html

on climate impacts to California agriculture. The Second Climate Change Assessment included
six agriculturallyfocused studiesand the Third Climate Change Assessment included three
studies, including initial efforts to examine climate impacts and strategies for specific regions in
California such as Yolo and Fresno Colihty.

Protecting Agricultural Land

As noted above, the rigif significant climate changes is present against a backdrop of other
aGNBaazNaR G2 /ITEAFT2NYALFIQA F22R FyR | 3NR Odz § dzN.
agricultural land. Farm and grazing lands in California decreased by more than 1.3 né®n a
between 1984 and 2008This loss averages about one square mile every four dayarmland
protection is an important strategy for reducing stressors on agricultural production as climate
risks escalate. Furthermore, protecting farmland from cosi®r can otherwise reduce
California climate risks by helping to ensure food security, providing habitat and corridors for
wildlife, and helping with flood mitigation and groundwater recharge. Protecting farmland can
also have significant greenhouse gaséfits; one studyas indicated that urban land produces
seventy times more greenhouse gas emissions per acre than cropland.

Land use planning in California occurs mostly at the local or regional level, and local and
regional governments are key partrseior the state with respect to farmland protectiohe
California Land Conservation Act of 1966mmonly referred to as the Williamson Aeinables
local governments to enter into contracts with private landowners for the purpose of restricting
specift parcels of land to agricultural or related open space use. In return, landowners receive
property tax assessments which are much lower than normal because they are based upon
farming and open space uses as opposed to full market value. The Open SpasetiSalAct

of 1971 provided local governments an annual subvention of forgone property tax revenues
from the state through the year 2008pwever, these payments haveen suspended in more
recent years due to revenue shortfaffs.

The California Farmlar@onservancy Program (CFCP), a ¢tamding program run by the
California Department of Conservation, has successfully conserved over 56,000 acres of
California farmland since 1996.The CFCP provides grants to local governments and qualified
non-profit organizations.These grants support local efforts and planning projects that protect
agricultural land resourcesThe State of California Wildlife Conservation Board also administers
the Rangeland, Grazing Land and Grassland Protection Program whigpbasted

conservation easements intended to prevent rangeland conversion, protect livestock grazing,
and sustain the related water quality and opspace benefits of grazing practic&sFunding

for both the CFCP and Rangeland, Grazing Land and GraRseta@ction Program has

diminished significantly in recent years.

In April 2012, Fresno City Council voted to support a 2035 General Plan Update that supports
farmland protection and smart growth principles that contain sprawl. At the City Council

meetings on the 2035 General Plan Update, there was a wide and diverse support base for the
smart growth approach® This is a significant step for a large city surrounded by some of the
aGrasSQa o0Sad | ANRKOzZ (dzNT f £ leyheube gad eNissiilis thatNR2 ¢ G K
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cause climate change, both by reducing vehicle miles traveled and by preventing conversion of
agricultural lands to urban lands which have a significantly higher greenhouse gas fo8tprint.

Other innovative planning projects thaill help protect agricultural land and resources are

also underway. For example, the Sacramento Area Council of Governments (SACOG) is

undertaking the Rural Urban Connection Strategy (RUCS), which is creating an agricultural

mapping tool that will be itegrated into its model used for urban land use analyses. The
LINE2SOG Aa S@lFfdzZ dAy3a GKS IANBIFGSNI { I ONIF YSy 2
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San Joagjn Valley Greenprint will compile information describing the lands, waters and living
resources of the San Joaquin Valley region and the trends affecting them, in order to reinforce

local efforts and serve as a guide to local, state, federal and prieatersdecisioamakers as

GKSe YIS OK2A0Sa&a lo2dzi GKS Fd#idzNB 2F G(KS =1 €

Heat and Agricultural Worker Safety

As noted throughout this document, climate change is expected to bring more frequent and
more severe weather eventsjcluding more extreme heat events. Since 2005, California
employers have been required to provide services that protect outdoor workerdequate

water, shade, rest breaks, training and emergency procedures. In 2010, the standard was
strengthened to inlude a high heat provision that must be implemented by five industries
(agriculture, construction, landscaping, oil and gas extraction and transportation or delivery of
agricultural products, construction material or other heavy materials) when tempersitgach

95° F and above. These enhancements included mandates to remind employees to drink water
more frequently, to observe employees for signs and symptoms of heat iliness, to ensure
effective communications to summon help if needed, and to provide dapervision of new
employees’ For more information on heat and health, please see the Public Health section of
this document.

Improving Water Management in California

As further discussed in the Water chapter of this document, pursuant to SB 7x& brater

Conservation Act of 2089 DWR, in consultation with the California Agricultural Water

Management Council, academic experts, and other stakeholders, developed a proposed
methodology for agricultural irrigators, farmers and ranchers to use in giyamgi the

efficiency of agricultural water use and a plan of implementation that includes estimated
implementation costs, roles and responsibilities, and types of data that would be needed to

ddzLILR2 NI KS YSiK2R2f 238 G ! Effici@yopAgRattural S § K 2 R
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In 2009, the Governor and Legislature also enacted SB 7x6, which requires the reporting of
groundwater levels to DWR. Specific recommendations for improvimgter use efficiency,
preparing for hotter and drier conditions, supporting regional groundwater management for
drought resilience, and other wateelated recommendations to respond to climate risks are
discussed in the Water chapter of this document.

34



Resource Conservation DistrictsMobile Irrigation Labs and Mobile Water Labs
wSa2dz2NOS / 2yaSNBIFGA2Yy 5Aa0NAOGA ow/ 540 | NB aa
for the control of runoff, the prevention or control of soil erosion, the devetgmt and

distribution of water, and the improvement of land capabilit@&k.The lands included in a

district shall be those generally of value for agricultural purposes, including farm and range land
useful for the production of agricultural crops or fdret pasturing of livestock, but other lands

may be included in a district if necessary for the control of runoff, the prevention or control of
soil erosion, the development and distribution of water, or land improvement, and for fully
accomplishing the pugses for which the district is formed. Many RCDs offer Mobile Irrigation
Labs or Mobile Water Labs that perform-&arm water use evaluations to improve irrigation
efficiency and awareness of water conservation tfs.

ACTIONSIEEDEDOSAFEGUARSGRICULTURE

As described above, important first steps have been taken to help protect California agriculture

from climate risks. Ensuring the sustainability of food production in the face of climate risks will
require a concerted collaborative effort bgrmers and ranchers, government agencies,

agricultural service organizationgsearch institutionsand other partners. Such efforts will be
AYLR2NIFYyG G2 abr¥S3dzrk NR / FEAF2NY AL Qa | INR Odz G dz
to food securityin California, the nation, and the world. Recommended actions are described

in more detail below.

Developing and promoting adoption of management strategiasd systemghat reduce
climate risks to agriculture

Actions to develop and promote adoption wianagement strategies with multiple benefits that
reduce climate risks to agriculture will be important, these may include:

1 Developing new and adapting existing best management practices that reduce
climate risks, including, for example, soil conservapoactices and practices that
support pollinator health;

1 Developing incentive programs for sustainable, scievased practices that create
resilience to climate impacts, including pHotojects to demonstrate proedf-
concept;

1 As further discussed in ¢hWater section of this document, management strategies
that reduce climate risks to water are needed including, but not limited to,
enhanced flood management, water use efficiency, and regional groundwater
management for drought resiliency;

1 Reducing theate of farmland conversion to buffer against climate risks to food
production by supporting smart growth and reducing urban sprawl, and supporting
farmland conservation;

1 While continuing breeding research as discussed above, also supporting efforts to
sydematically collect and preserve agricultural genetic material in recognition of the
risk of agricultural biodiversity loss from climate change;
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1 Investing in and improving agricultural equipment to be adaptable between crops to
facilitate shifting crop ptterns and to optimize capital investments in the face of
changing climate conditions; and

1 Working with industry to develop new technologies for fiéddtel monitoring of
climate impacts, including, for example pests.

1 Provide technical assistance and ficél incentives to farmers and ranchers
implementing climate resilience strategies and systems.

Understanding and responding to evolving trends that relate to agriculture

Changing climate risks and emergency management

CDFA is the lead agency on emeigemanagement related to food and feed safety and
agricultural diseases and pests. As noted in the Emergency Management section of this
document, climate change is likely to require improvements emergency preparedness and
response capacity. As discussdmbve, climate change has implications for infectious diseases
and food and animal safety. It will be important to ensure that CDFA has adequate support and
capacity to respond quickly to emergencies related to food and feed safety and agricultural
diseags and pests.

Supporting new revenue streams for agriculture that support positive climate action

Climate change threatens the California agricultural sector with economic losses, and the ability
to develop new revenue streams may help provide adfiechl resilience for California farmers

and ranchers. Activities that generate new revenue streams may themselves help foster
positive action on reducing the emissions that cause climate change, and help to build
resilience against climate risks. Fatance, as discussed above, the development of anaerobic
digesters and caligestion of agricultural bproducts can provide flexible, renewable energy

and help with waste diversion goals. Developing incentives for agricultural ecosystem services,
such aseneficial soil practiceor example, cover crops, tillage practices, and the use of
compost) can provide greenhouse gas and water quality benefits, and such practices can also
foster greater resilience in the face of climate impacts (for instance pyawng soil moisture

during hotter, drier conditions).

Crosssectoral climate impacts

Climate risks to other sectsare important to agriculture. Climate risks to water and
management strategies to address those risks are obviously important to agriculture. Impacts in
other sectors are also important, for instance, impacts to the energy system can disrupt
agriculturd production, impacts in the transportation sector can have critical implications for
agricultural goods movement, and climate impacts to biodiversity and habitat may have
impacts on species that are beneficial to agricultural production.

Furthermore, imcts to the agricultural sector can have important implications for other
sectors. For instance, increasing temperatures, may require increased energy or water
consumption for agriculture (for instance, to enhance or provide livestock cooling systems). A
discussed in this chapter, declining agriculture productivity or price increases related to climate
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impacts may also have impacts on public health. Gsestoral collaboration and engagement
will be increasingly important in the era of climate change.

{ dzLILI2 NI NA &1 aKFNRAYy3I YSOKFIyAavya GKFG LINRGSOU

As discussed in the Emergency Management section of this document, insurance and disaster

relief are important risk sharing mechanisms that can help fagtsitience, especially when

combined with other efforts to reduce climate risks. However, federal program spending on

the types of crops grown in California remains a small fraction of that spent on crops, like corn,
wheat, soy, and cotton, which are preahinantly grown in other parts of the nation. Climate

NAAla G2 /FEATF2NYALFQa ONRLA FyR fA@Sai201 yz2i
economy, climate impacts may cause price increases in healthy foods, like fruits, nuts, and
vegetablesthat are important for food security in California, the nation, and the world.

California should continue to support national policy reforms that would provide crop insurance
and disaster assistance safety net programs to all commodities, and ensui@lif@trnia
farmers and ranchers have access to these types of important risk sharing mechanisms.

Improving Understanding of Climate Impacts on Agriculture

Research, Modeling and Monitoring

Some important work has been completed with respect to researchmodeling projected
climate impacts to agriculture, but more remains to be done. Needed actions include, but are
not limited to:

1 Studies of infrastructure and capital associated with relocating crops or shifting
between crops; and economic studiesapop relocation or crop shifting, including
comparative cost studies of moving or losing certain crops;

1 Studies that evaluate the climate benefits of organic materials as soil amendments,
such as compost, biochar, and digestate;

1 Research supporting theeneficial use of agricultural gyroducts for renewable
energyand organic fertilizers;

1 Studies to quantify carbon sequestration and water saving potential of compost use
in agricultural setting such as irrigated croplands and rangelands;

1 Cumulativempact studies: As discussed in this chapter, agriculture faces multiple
changing climate variables and multiple climate risks, and these threats occur
against the backdrop of other stressors such as farmland conversion. More research
is needed to undersind the compound and cumulative impacts of these risks, to
develop more accurate projections tofamm risk management strategies. Research
is needed on the cumulative impact of farmland conversion on adaptive capacity
and food security;

1 More cropspeciftc and locatiorspecific studies of climate risks, and modeling
projections of productivity effects and impacts to help facilitate the development of
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specific, actionable management activities to reduce climate risks (e.g. strategies for
salt water intrusim for agriculture located in areas susceptible to such risks);

1 Plant and animal breeding research, including research on pest and disease
resistance, drought resistance, heat and chill resilience, and stress tolerance;

1 Research on changing water needsdgriculture in times of more sustained higher
temperatures and extreme heat events;

1 Research on climate impacts on veebmrne diseases in animals, along with action

to preserve and enhance monitoring, testing and reporting capacity for such

diseases, egzially in light of reductions in federal funding from the Centers for

Disease Control and Prevention for such activities;

Research on climate change risks to food safety;

Research on temperature changes and other climate stresses on livestock;

Further regarch on temperature changes and other climate stresses on crops;

Further studies on barriers to efforts to prepare for climate risks and ensure the

longterm sustainability of California agriculture, including possible strategies for

overcoming such baefs;
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including farmers, ranchers and industry groups, can share their needs,
observations, and ideas directly with scientific researchers; and promoting
cooperative research that wolves farmers and ranchers in the research process,
Ay Of dzRRIYNIY & 2NB & S;F NOK LINR 2SO &

1 Studies of the economic and social risks of negative climate impacts on California
agriculture;

1 Further research on climate impacts on weeds and invasive plactespensect
pests, and pathogens affecting crops;

1 Further research on climate impacts on pollinators, including native pollinator
species;

T {GdzRASEa 2F GKS FToAtAGeE 2F [/ FEATFT2NYALI Qa 0 S
invasive species problems;@n

1 Studies of the effectiveness oifigrent cropping practices, e.grganic, crop
rotation, fertilization, for addressing climate risks to agriculture.

= =4 -4 A

Visualization Tools

Climate research and data will need to be translated into tools that can be ysadrizultural
producers involved with otthe-ground management of agricultural resources. Tools may
include:

1 An early effort at mapping California agricultural vulnerability was developed as part
of the Third Climate Change Assessmebut the mappingeffort needs to be
refined to consider additional variables and more fully assess the vulnerabilities to
I FEATF2NYALF QA 41 G§SNI NBa2dzNDSa FyR tA@Saiz2cC
to modify the mapping to accommodate future projections of eim land use, and
sociceconomic variables;
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1 Vulnerability maps showing projected climate risks to California agriculture, should
be integrated in state visualization tools such asAtpt and the California
Geoportal;

1 Climate risk visualization todigilored more specifically to agricultural producers
should be developed, supported, maintained, and publicized.

Outreach and Education

It will be important to disseminate information regarding the results of continuing research on
climate risks to agridture, the development of best management practices for dealing with

such risks, and any expanded business, funding, or risk sharing opportunities that can enhance
resilience. This information must be shared with farmers and ranchers, decision makers, an
other partners in a format that is easily accessible and readily usable in order to promote timely
action to protect agricultural resources from climate risks.

Efforts to foster this type of outreach and educational might include:

1 Working collaborativly with partners (such adSDA Climate HubdSDA Natural
Resources Conservation Service, University of California Cooperative Extension,
Resource Conservation Districts, and the California Agricultural Commissioners and
Sealers Association) to providdormation on climate risks as well as financial and
technical assistance to farmers and ranchers interested in adopting practices that
create resilience against climate risk;

1 Establishing an international exchange program to facilitate the learning and
adoption of new tools and techniques to create resilience in farming and ranching in
the face of climate risks;

1 Developing a comprehensive list of adaptation strategies that have worked
throughout the world to reduce climate risks to agricultuasd promde such
strategies in California if relevant and useful;

1 Hosting a recurring conference focused on preparing for climate risks to agriculture
for farmers, ranchers, researchers, government agencies, and other partners;

1 Continuing integration of agricultal climate risk considerations into broader state
efforts to prepare for climate risks;

1 Recognizing and publicizing the efforts of innovative farmers and ranchers who are
proactive in preparing for climate risks and adopting practices that foster res#ijen
and

1 Providing online materials, in addition to the visualization tools discussed above,
regarding climate risks to agriculture (such as changing water availability, extreme
weather events, loss of winter chill and other temperature changes, possilite sh
pests and disease, possible shifts in pollinator lifecycles, etc.).
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Box6

California Food and Agriculture

Several state entities play an important role with respect to food and agricultural in Califor|
The state also hasportant federal, local and private sector partners. Understanding the r
of these various entities is important for a robust discussion of efforts to prepare for climat
risks.

California Department of Food and Agriculture (CDEAjves the peoplef California by
promoting and protecting a safe, healthy food supply, and enhancing local and global
agricultural trade, through efficient management, innovation and sound science, with a
commitment to environmental stewardship.

California Department ofConservation (DOGmong other things, DOC works to safeguard
farmland and open space resources.

California Department of Forestry and Fire Protection (CAL FiRR@gdicated to the fire
protection and stewardship of over 31 million acres of California’s privatetyed wildlands.
¢tKS KSFHEOK 2F FT2NBAaGSR ¢l GSNEKSRa Aa AYlL

California Department of Public HealtftCDPHyvorks with partners to implement outreach fo
/| Fft CNBakKyY /FEAFT2NYAF Q& { dzLJL) SYSy Gl €  bdziN
Department of Agriculture. CDPH also has a number of other nutrition and food safety
programs.

California partment of Water Resources (DWR)responsible for managing and protecting
I FEAF2NYALF QA 41 GSNI NBa2dz2NOS& FyR  adzLJLJ A §

California Department of Resources Recycling and Recovery (CalRecpalt)of CalRecycle's
mission is to increase the diversionarfjanic materials from landfill disposal for beneficial ug
such as compost and energy production.

Invasive Species Council of California (IS€@ interagency council that helps to coordinatg
and ensure complementary, cesfficient, environmentallysound and effective state activities
regarding invasive species. The ISCC is chaired by the Secretary of the California Depart
Food and Agriculture and Vigghaired by the Secretary of the Natural Resources Agency; i
members include the Secretasd from the California Environmental Protection Agency,
California Business, Transportation and Housing Agency, California Health and Human S
Agency, and California Office of Emergency Services.

State Water Resource Control Board (SWR&R) nineRegional Water Quality Control
Boards (Water Boardsyere created in 1949. SWCRCB protects water quality by setting
statewide policy and supporting the pollution control programs administered by the Water
Boards.
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Wildlife Conservation Board (WCRpminsters the Rangeland, Grazing Land and Grasslan
Protection Program.

California has important federal partners with respect to food and agriculture including: the
U.S. Department of Agriculture (USD®hich provides leadership on food, agriculture, natur
resources, rural development, nutrition, forest management, and related issues based on
sound public policy, the best available science, and efficient management, aBditbau of
Land Management (BLMyhich manages livestock grazing on 155 million siofepublic lands
as guided by Federal law. California also has many important local government partners,
including theCounty Agricultural Commissioners and Sealers (CACA£SAyell as private
partners on food and agriculture.
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BIODIVERSITY ARIABITAT

INTRODUCTION

Climaterelated changes are adding pressure to ecosystems already stressed by habitat loss and
fragmentation, pollution, disease, population growth, and other huralated impacts. This

added pressure is significantly increasing tis& of biodiversity loss and species extinction

Healthy ecosystems and ecological processes provide a variety of benefits including, but not

limited to, clean air, clean water, carbon storage, crop pollination, and recreational

opportunities such as huimg, fishing, and wildlife viewing. Biodiversity resources are also an

important part of the cultural heritage of communities. These are but a few of the many
0SySTAlazx a2YSGiAYSAa NBFTFSNNBR (2 a wSOz2aeaidsSy
Californa residents and at risk of being negatively impacted by climate change.

The specific implications of climate change for biodiversity and ecosystem goods and services
may vary by region, and research is improving our understanding of the potential isrguaatt
projected risks in California. Some of the major challenges facing the biodiversity sector that are
being exacerbated by climate change include the accelerated spread of invasive species that
negatively impact native species and ecosystem procebs@sers to species migration or
movement in response to changing climatic conditions, direct impacts to species health, and
mismatches in timing between seasonalddgcle events such as species migration and food
availability. These potential impactsudd have serious implications for the ecosystem services
described above. Timely action is needed to address these risks.

California state agencies and partners have made important progress with respect to preparing
for risks to biodiversity, includingroundbreaking collaborative efforts. California agencies and
partners have worked together to build a collective vision for how to address clirelsted

risks to biodiversity through national and regional planning efforts. Since 2009, an abundance
of cimate research projects and tools have been developed by numerous organizations to help
visualize and improve our understanding of climate impacts and the vulnerabilities of fish,
wildlife, and habitats. Perhaps most importantly, climate change is becoammgtegral part of
on-the-ground restoration and conservation activities. Since California habitats are owned and
managed by a variety of different entities including federal, state, and private landowners,
continued collaboration is particularly importato effective efforts to protect California

habitat and biodiversity in the face of escalating climegkated risks. More remains to be

done.

Some orgoing resource management efforts, such as conservation and restoration efforts,

help reduce stresss on ecosystems. However, as temperatures and water availability are
OKFYy3Ay3a AY [ FEAF2NYALISY yS¢é STFF2NlIia NS ySSRS
resources. For instance, one of the primary means by which species are expected to respond t
climate change is to adjust their geographic ranges to track shifting areas of climatic suitability.
CKSNEF2NB>X GKSNB gAff 6S Iy AyONBlFaiAy3d ySSR i
between habitat areas to facilitate the movement ofesges. Additional research is needed to

support these efforts and to continually improve our understanding of climate impacts and risks
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to biodiversity. Monitoring of baseline species and habitat conditions and changes on the
landscape will be necessany support adaptive management, and education and outreach

efforts will be key to communicating risks and gaining public support for action. To face these
risks in a cohesive and effective way, environmental stewardship must be practiced across state
agences.

Several state entities play an important role with respect to biodiversity and habitat in

California. Understanding the jurisdictional scope of these entities is important for a robust

discussion of continued steps needed to adequately preparerfatelrisks. For more

information, seBox15:9 Y 1A 1A Sa wSalLRyaAotS FT2NI / FfAFT2NYAL
of the chapter.

Box7

Declining snowpack and the loss of a fly fishing dream
By William Geer [Used with permission]

The course of my career was pretty well set in July 1958 when | caught my first limit of rai
trout from Pinecrest Lake up on Sond?ass in the Sierras. My love for fishing culminated in
career as a professional fisheries biologist in which | have been able to devote field work

research into what makes or breaks good trout waters. | was raised in Salinas far from the
Sierra troutwaters, but dreamed of one day living along a good trout stream in the mounta

Now about to retire, | am living my boyhood dream next to a wonderful little trout stream ir
western Montanag Lolo Creek; where | have enjoyed catching rainbow, brown, dkand
cutthroat trout on flies all summer and fall. | figured I finally arrived at where | wanted to bt
least until a few years ago when | walked down to the stream one day in August and foun
water ¢ and no troutc in the channel.

The stream had @t been drained dry by manmade diversion; it simply ran out of snowmelt.
The late summer flows in Lolo Creek that had always been sustained by prolonged snowr
from the Bitterroot Mountains were gone, victim to snowpack that has declined 17% over
pag 50 years due to a changing climate. Even with an increase in spring rains, which do
sustain late summer streamflows, | see the damage that a 17% decline in snowpack has
for fish and fishing in Lolo Creek. | wonder about the consequences otieted 25%
reduction in snowpack in California. Less snow and more rain have become-aidegattern
in recent years.

Over the last several years as a fish and wildlife professional, | have focused almost entirs
the impacts of climate change onHiand wildlife, its implications for sustainable hunting anc
fishing, and orthe-ground adaptation projects that will help fish and wildlife survive in viabl
populations in the changing environment. | have examined the stpeific impacts of climate
change in Montana, Washington, Oregon, Colorado and New Mexico.

In my little neighborhood stream, the reduced snowpack has become evident in both decl
June runoff and loss of August streamflows. August is often the worst month in western tr
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streams die to low flows that confine trout populations in reduced habitat areas and highe
water temperatures that exceed the upper limits of tolerance for eadidpted native species
like cutthroat and rainbow trout. A new research study in Wyoming, Montana d@atabl shows
that the problem of declining August streamflows in treautpporting streams is widespread.

| also fish for native Yellowstone cutthroat trout in the fabled Yellowstone River. The large
Yellowstone River also suffers from climaligven lower unoff and August streamflows. The
warmer water in August has allowed an upstream invasion of nearly 40 miles by warmwat
smallmouth bass that have displaced native cutthroats that cannot tolerate the warmer wa
The displacement of coldwater trout byvasive warmwater species like bass has become
common in rivers and streams throughout the West the last 20 years.

Observations on climate impacts on western streams and trout populations have been ma
all western states, and the outlook is not good WNiesearch by fishery scientists in Trout
Unlimited and state fish and wildlife agencies forecasts the effects of cliaitgeed
streamflows and higher water temperatures on four species of trout on nearly 250 million
across the Intermountain Westled on fish surveys at 9,890 sites. Projections show a 479
decline in total suitable habitat for all trout by the 2080s. Habitat for brook trout and brown
trout is predicted to decline by 77% and 48%, respectively. Cutthroat trout are predicted t¢
afurther 58% of habitat due to higher temperatures and negative biotic interactions with o
fish species more tolerant of warming water.

It is expected that climate impacts on inland California trout streams such as those in the
Nevada Rangethe waters most immediately affected by less snow, more rain and warmer
water ¢ will mirror the impacts already observed in Montana, Colorado, New Mexico and
eastern Washington and Oregon.

L 62y Qi 0S GKS 2yteé ¥Ffeé T7TAaKSsNCdifardialagod |
throughout the West.

Bill Geer worked for the Theodore Roosevelt Conservation Partnership from 2005 until his
retirement in 2013. Bill served as the Director of Western Lands and Climate Change Initi
Manager for the Theodore RoosdvConservation Partnership. After earning a B.S. from the
University of Montana School of Forestry and a M.S. degree in limnology from Montana S
University, Bill spent 40 years as a professional fish and wildlife conservationist. He serve
Chief @ Fisheries and Director of the Utah Division of Wildlife Resources, Coordinator for t
North American Waterfowl Management Plan for the National Fish and Wildlife Foundatio
Vice President for both Field Operations and Conservation Programs for tlyeMRaokain EIk
Foundation, Inland Northwest Conservation Manager for the Nature Conservancy in Idahc
Executive Director of the Outdoor Writers Association of America, and Special wildlife ady
both Senator Jon Tester and to the Wildlife Conserv&amiety. Bill is from Salinas, Californi
and is a welrespected leader in the hunting and fishing community.

Risks, Challenges and Opportunities with Respect to Safequarding Biodiversity and Habitat
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Impacts and Risks

Climatic changes are resultingdhanges in biological systems. Changes to air and water
temperatures, changes to water quality and availability, sea level rise, ocean acidification,
aquatic hypoxia, and altered wildfire regimes are some of the changes that are affecting
biological systms®* (For more information on ocean acidification and sea level rise, see the

Ocean and Coastal Ecosystems and Resources section of this document. For more information

on the impact of temperature, precipitation and other climate changes on tree spgtesse
see the Forestry section of this document.) Recent research since 2009 has revealed that
climate change related increases in extreme events such as fire, drought, flood, extreme
temperatures, and storm events coutéve significant impacts on hahi, species, and human
communities *

Box8

Ocean Acidification: Implications for Biodiversity

Ocean acidification is impacting the biological diversity of our oceans. As the oceans bec
more acidic, organisms that use calcigarbonate to construct skeletons and protective
structures are especially at risk since acidic conditions can inhibit shell fornfat{See also
hOSFY |yYyR /2FaGFf 902aeaidsSvya |yR wSa2dzNT
growers confron2 OS | y | O A Gckah Addlificatibrecgréalsamegatively affect fish
larvae®’ Ocean acidification threatens to disrupt marine food webs, aray lead to changes
in fish stocks that threaten food security.

Photo credit: Davidliittschwager/National Geographic Stock. Used with permission.

CKS LK20G2a 020S akK2g ¢gKIFG KIFLIWLISya G2 |
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and carbonate levels projected for the year 2100. The shell slowly dissolves after 4% days
shouldbe noted that this photograph is provided for illustrative purposes; ocean acidificati
occurring over time and the capacity of species to adapt to the pace and scale of acidifica
the subject of ongoing research.

Climate changes impact ecosymsis and species in a number of ways, and add to pressures on
ecosystems already stressed by habitat loss, pollution, and other huelated impacts. The
2009 California Climate Adaptation Stratégyrovides detailed information on projected
impacts and isks to biodiversity. Notable impacts and risks inclffle

1) Species migration in response to climatic changes, range shift, and novel combinations
of speciesthe population distributions of some North American species are expected to
move northward inatitude and upward in elevation. While this means a range
expansion for some species, for others it means a range redyctiovement into less
hospitable habitator increased competition. For instance, a USGS study indicates that
temperature increasesesulting from climate change in the Southwest will likely
eliminate Joshua trees from 90 percent of their current range in 60 to 90 y&aBome
species have nowhere to go because they are already at the northern or upper limit of
their habitat or becaus there are impediments to migration. Tleellection of species
YFE1TAY3 dzLJ Fye O2YYdzyAdGe 2F 2NBIYAAYA Ay |
may change and this may result in changing species interactions and ecological
processes

2) Pathogens, Pardss, and Diseas€limate change and shifts in ecological conditions
could support the spread of pathogens, parasites, and diseases, with potentially serious
effects on human health, agriculture, and commercial fishing, for example.

3) Invasive Specie€limae change may aid or accelerate the spread of invasive species
that pose additional threats and stress to native fish, wildlife, and plants.

4) Extinction RisksClimate changes may favor some species, while disadvantaging others.
Climate change, along withabitat destruction and pollution and other humaelated
impacts, can act as a stressor that contributes to species loss and extinction. The
Intergovernmental Panel on Climate Change (IPCC) estimates H3@02®f the plant
and animal species evaluated far in climate change studies are at risk of extinction if
temperatures reach levels projected to occur by the end of this centWiiile natural
systems have some adaptive capacity to respond to change, many ecosystems may lack
the ability to survivehe rate and scale of environmental change associated with a
changing climate Efforts to reduce the effects of climate and other stressors on habitat
and species can help alleviate the risk of species loss and extinction and build resiliency.

5) Changesn the Timing of Seasonal Lif®y/cle Eventshanges can lead to mismatches in
the timing of migration, breeding, pollination, and food availability.

6) Food Web Disruptionghe impact of climate change on a particular species can ripple
through a food weland affect a wide range of other organisms.

7) Threshold Effectsin some cases, ecosystem change occurs rapidly and irreversibly
because a threshold, or "tipping point,” is passed. Early efforts to prepare for climate
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risks to biodiversity may help prevelasses from occurring.

The August 2013 Indicators of Climate Change in California report confirms observation of these
types of changes, including for instance: the range of some cedifierinated forests in the

Sierra Nevada are shifting to higher elawast; in Yosemite National Park, distribution shifts of
some mammal species populations have also been observed and these populations are being
found at different elevations compared to the early 1900s; butterflies in the Central Valley have
been appearingarlier than usual compared to the past four decades; and warming

temperatures and reduced upwelling in the oceans negatively affecting the marine food web
have had impacts on Sacramento fall run Chinook salmon abundance, auklet breeding, and sea
lion pupmortality. 1%

Management Challenges and Opportunities

Managing natural resources in the face of the highly dynamic and evolving conditions
presented by climate change requires more integrated, ecosydtased approaches. The way
conservation actioneave been carried out in the past, which often focused on the designation
of important or representative sites supporting key habitats or species, may no longer be
adequate. To address climate change, managers will need to act over different spatial and
temporal scales. The focus of restoration will need to shift from historic species assemblages to
more dynamic management approaches that are capable of managing risk in the face of
uncertainties and being modified over time to accommodate evolving climeance'®* State
information needsrelated toimprovingunderstanding of climate risks to biodiversityd
improving knowledge with respect to management responses for such risks are further
described below.

While it will be important to reexamine existig conservation practices to plan for climate risks
to biodiversity, this must be balanced with the continued need to meet regulatory
responsibilities and work within the confines of existing laws and regulations related to
individual species managemernnovative new management approaches and collaborative
efforts across disciplines and jurisdictional boundaries will be needed to adequately safeguard
I FTEAT2NYALFI QF 0A2RAGSNREAGE D LYLRNIIYG fSaazya
resource mangement techniques. Land acquisition and conservation, restoration, and invasive
species removal will continue to be high priority actions that can be taken quickly to increase
ecosystem resiliency, however some innovative new approaches to conservatitikehilbe
important and are already being developed in California. Governance structures that can
support collaborative decision making are needed, and in some cases must be created. As
science and information about the effectiveness of management resgonoontinues to

evolve, efforts to plan for climate risks will need to be refif.

Box9

Traditional Ecological Knowledge

For over 10,000 years, Native Americans from diverse tribes have been practicing natural
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resource managementTraditional Ecological Knowledge (TEK)isK S 1y 2 ¢t SR 3
acquired by indigenous and local peoples over hundreds of years through direct experien
O2y il Ol ¢AGK REs kSoyiledyeN@plasssdaifiG ahd includes the
relationships between plants, animals, natural phenomena, landscapes, and phenology th
used for regular practices like hunting, fishing, trapping, and forétrindigenous groups are
projected to e among the communities most heavily affected by climate change. Many
American Indian and Alaska Native tribes are identifying and implementing culturally
appropriate strategies to assess climate impacts and adapt to projected changes. TEK, a
indigerous knowledge system, has the potential to play a central role in both indigenous a
nonindigenous climate change initiatives. The detection of environmental changes, the
development of strategies to adapt to these changes, and the implementation ofisalste
Iandigganagement principles are all important climate action items that can be informed by
TEK.

As environmental and biological changes related to climate change emerge, there will be a

need to manage for a future that may contain species and habitat configurations unlike any we

have seen in the past. As noted abaveny North American species miaygrate to inhabit

new locationst NE GARAY 3 O2NNAR2NAR YR YFIAYGFAyAy3a a0O2
of species between suitable areas and to newly suitable areas over time as climate changes

(e.g. northward or up in elevation) is the mostdreently recommended strategy for conserving

species. Given projected future climate change, it is likely species will need to move significant
distances, and they may encounter substantial barriers to such movetfieraddressing

these barriers can be amportant part of preparing for climate risks to biodiversity.

Certain areas of refuge (refugia) will be particularly important as climate change impacts

unfold. Refugia can be defined as areas that conserve natural elements that may be eliminated
or significantly degraded elsewherg® Refugia can help support the persistence of species and
habitats, even in new assemblages. For instance, the Southern Sierras may provide areas of
refugia for climatestressed species because of its unique elevationalatitddinal gradients;

a number of efforts are underway to study and protect the Southern Stétrahe Southern

Sierras are further described in the Forestry section of this document.

Technology is enabling new forms of scientific collaboration whichsupgort efforts to

protect biodiversity resources. For instance, citizen science can help provide information
regarding historical conditions and can help monitor changes that may be attributed to climate
change. For more information on citizen scien@s Box10.

Box10

Citizen Science Crowdsourcing Climate Monitoring

Citizen science is a form of scientific researaltaboration involving members of the pubfig
which has been greatly enabled through technological advances such as the internet, glo
positioning system technology, digital photography, and mobile phone technoltdgie€itizen
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science projects thately on information technologies are often considered a form of
GONRP S REA2AZNOAYIET GKSNB |y 2LISy OFff F2NJ
people* The ways in which citizen scientists can contribute to the scientific endeavors \
and there are a variety of ways in which scientific efforts may be designed to include inpu
citizen scientists. For instance, citizen scientists with mobile, networked devices can help
collect data and help with monitoring efforts; and standardifiettd protocols for collecting
and visualizing data can improve data quality. Innovations in the design of citizen scienc
projects and continued technological advancements will help contribute to the evolution o
citizen science and its ability to gamée useful scientific data on a large scHfe.

Citizen science can help contribute to efforts to identify threats to ecosystems and to obse
changes in the range of land and marine based species as the climate changes. Citizen
efforts can ale provide unique opportunities for public education and engagement. For
instance, the National Park Service and the UCLA Center for Embedded Network Sensing
partnered to design a smartphone application to identify the locations of invasive weduks ir
Santa Monica Mountains National Recreation Area. The technology behigdihle (i Q &
Invasivelproject was developed by CENS, a National Science Foundation supported rese
center that develops ways to link human interaction with the natural world gathnology.
This application allows users to take a photo with a mobile device and map the location ol
invasive weeds. Invasive weeds are a significant threat to native plant and animal speci
the Santa Monica Mountains, and combating invasive dge@quires a significant investment
of resources. The Santa Monica Mountains National Recreation Area spent $200,000 ove
three year period to map invasive weeds in the mountains. Assistance from citizen scient
helps keep the map up to date and b&tequip park staff and volunteers to remove invasive
weeds'*® The California Academy of Sciences (the Academy) also has a Citizen Science
program which focuses on how California biodiversity has changed based on historic kno
FyR GKS | OménSotectidas’’ &drddn@dditional example of citizen science, seg
AYFIAYAYI [ I ATF2NYAL QT2 NIAATdzNISA ig/ tHe I0seriaEdy SL
Coastal section of this document.

HIGHLIGHTS OF STEPS TAKEN TO DATE AND SUCCESS STORIES

Planning Efforts

Natural Community Conservation Planning (NCTOR:NCCProgram is an unprecedented

effort by the State of California, and numerous private and public partners that takes a-broad

based ecosystem approach to planning for the protection p&ghetuation of biological

diversity. The primary objective of the NCCP program is to conserve natural communities at the
ecosystem level while accommodating compatible land use. The program seeks to anticipate

and prevent the controversies and gridlodused by species' listings by focusing on theong

term stability of wildlife and plant communities and including key interests in the prd¢gss.

C2NJ Y2NB AYTF2NXIGA2Y 2y [ FEATFT2NYAL Bx1AYyy 20 (A
Innovative land use planning to balance multiple objectives
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naturalresource agencies, nongovernmental organizations, and academic researchers launched

an effort to develop a more comprehensive approach to mitigating unavoidable biological

resource impacts potentially caused by state infrastructure projects, such asaoddsvees.

¢CKA& | LINRIFOK:E OFffSR wS3aAaz2ylrf ! R@IyOS aArdAdl
resources to be protected or restored as compensatory mitigation before infrastructure

projects are constructed, often years in advarteRAMP considerslandscape scale or

ecosystem approach to mitigation and conservation planning, helps to address climate risks,

and can be integrated with federal Habitat Conservation Plan requirements and state NCCP
requirements. A draft RAMP Statewide Framework has lakeloped and additional efforts

to develop planning methodology and advancement of mitigation are in progress.

[ £ AT2NY AL Q& aAnR0O0R Cdngréss enddtdditiey , t € | y Y

State Wildlife Grants Program to support state programs that r

broadly benefitg A f Rt A TS | yﬁe KFEFoAGE G& SWAT odzt I NI e
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funding under this program, state wildlife agencies were

required to submit a Wildlife Action Plan (a comprehensive

wildlife conservation stratgy) to the U.S. Fish and Wildlife Service (Service) no later than

October 2005. Wildlife Action Plans must be updated every ten years, and the 2015 update is
currently being developed. One of the key objectives of the update is to incorporate climate

change impacts and adaptation strategies; climate change is already identified as one of four

primary stressors affecting wildlifé®

life L Plan

Box11

Innovative land use planning to balance multiple objectives

Cooperation between state, federal, and local governments is necessary to optimize land
planning to balance multiple state environmental objectives especially in light of projected
population growth and climate stresses.

California has already undaiten complex planning processes that may serve as models fg
innovative land use planning efforts that balance multiple objectives.

1 The Bay Delta Conservation Plan

The Bay Delta Conservation Plan (BDCP) is being developed to supporetiieato
goals ofenhancing state water reliability and the ecological health of the Sacrament
San Joaquin Delt&! The Sacrament&an Joaquin Delta is a critical element of the
ailridsQa 61 GSNJ agadasSyo ¢KS . I& 5Stdil
the ecologcal system as a whole. The plan also aims to provide for a more reliable
supply for California by modifying conveyance facilities to create a more natural flo
pattern. The BDCP attempts to balance these goals in a way that is feasible given
variety of important uses in the Delta including flood protection, agriculture and
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recreation.

1 The Desert Renewable Energy Conservation Plan

The Desert Renewable Energy Conservation Plan (DRECP) is being developed to
programmatic development of largecale renewable energy and the-equal objective
of conservation of the California deséff.The primary driver for renewable energy
RSOPSt2LIYSy i Ay (KS 5 wérmnh greehhdliSelgaskeductipiKgda
The DRECP will streamline permigtiunder the California Natural Community
Conservation Planning Act, the federal Endangered Species Act, and the Federal L
Policy Management Act for utilitycale renewable energy development for solar, win
and geothermal generation within developmeiaicus areas, while providing for the
conservation of species and natural communities in a landssapke conservation plar

National Fish, Wildlife, and Plants Climate Adaptation Strat@fyW collaborated with

federal, tribal, and state partners ampdayed a lead role in creating the first National Climate

Adaptation Strategy for fish, wildlife, and plants. This strategy promotes a raiaba unified

approach to climate driven adaptation strategies, reflecting shared principles and stiased
pradci A OSa G2 al FS3Ada NR (GKS yIFriA2yQa 0A2RADGSNAEAIG:
uses of fish, wildlife and plants. The Strategy was released in March2913.

CDFW Vision for Confronting Climate Change in Califd@rriaS  {
LYdSaNI:dAz2ys yR ' OGA2yY [/ 5C?2
CDFW obijectives for responding to climate chalfge.

SLISYOSNIwnmm NB|
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Climate Change Adaptation Case Studieveral organizations have created adaptation case
studies to prowle examples of successful climate preparedness projects. For example, the State
Coastal Conservancy has developed case studies from various wetland restoration projects, sea
level rise planning efforts, and vulnerability assessméfit§he Bay Area Ecosysis Climate

Change Consortium (BAECCC) has compiled case studies that demonstratestharate
conservation and restoration taking place in the Bay AfREDFW also created a number of

case studies to highlight existing programs and projects that arergePDFW to plan for or
minimize the negative impacts associated with climate change. This series of case studies
demonstrates that planning for climate change will not always require entirely new or novel
management approaches; there are many existing nganaent tools in the toolbox that can be
utilized to address climate risk§’

Building Resilience: Resource Management and Conservation in the Era of Climate Change

Firstof-its-kind Statewide Network of Marine Protected Areas further described in the

Oceans and Coastal Ecosystems and Resources section of this doamigaetember 17,

2012, 19 Marine Protected Areas (MPAs) became effective in the Northern California coastal
NBEIA2YTI O2YLX SGAYy3a (KS yIFIiA2yQa clddidgasi adl G§SgoA
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Regional and Local Wetlands RestoratiBnoregional planning and on the ground restoration
projects are taking place along the California coast. In the San Francisco Bay, restoration
projects are being supported by the Baylands Ecosystebitai&@oals project, which is

currently being updated to include climate change considerations. The Baylands Ecosystem
Habitat Goals report recommends the types, amounts, and distribution of upland habitats,
linkages, compatible uses and the ecologicakpsses needed to sustain diverse and healthy
communities of plant, fish and wildlife resources in the Bay Afeln southern California,
restoration efforts in the Southern California Bight are supported by the Wetland Recovery
Project and its Regionalr&tegy. The Wetland Recovery Project is an effort chaired by the
Resources Agency and supported by the State Coastal Conservancy, which has public agencies,
non-profits, scientists, and local communities working cooperatively to acquire and restore
rivers,streams, and wetlands in coastal southern Califdfiia

At the Elkhorn Slough National Estuarine Research Reserve, a CDFW ecological reserve and
National Estuarine Research Reserve located at the center of the Monterey Bay coastline,
intensive monitoring ®bmarsh and water level elevation changes combined with modeling have
revealed that predicted rates of accelerated sea level rise will lead to extensive marsh loss in
O2YAy3a RSOIFRSao tKS wSaSNBSQa ¢ARIFfmarsif I YR
restoration project involving beneficial #ese of sediments. Using this sediment, the project

will create higher salt marshes to make them resilient in the face of sea level rise. The Elkhorn
Slough and San Francisco Bay National Estuarine Reg&ssetves are also spelagading an
ambitious project to enhance the success of native oyster restoration projects in the face of
climate change. In addition to restoration activities, Elkhorn Slough staff is undertaking
numerous other activities to monitahe effects of climate changeh& Reserve collects long

term monitoring data on over two dozen indicators of estuarine health that will eventually be
used to track changes and identify adaptation strategies in response to climate change impacts
over thecoming decades.

Preparing for Climate Risks in the Tijuana River Vdalley Tijuana River Valley contains one of

the largest intact coastal wetland systems in southern California, despite intense pressure
associated with being situated on an internatadiorder between two major metropolitan

areas- San Diego and Tijuana. The Tijuana River National Estuarine Research Reserve (TRNERR)
KIFa aS@OSNIft O2ffl 02Nl 0AQBS LINRP2SO0Ga dzy RSNBI &
regional resilience to climatehange, including the Climate Understanding & Resilience in the

River Valley (CURRV) Project. The overarching goal of CURRYV is to build upon a regional
commitment to understand and adapt to climate change. In order to achieve this goal, TRNERR

is collaboréing with a diverse stakeholder group, including various state agencies, to conduct a
vulnerability assessment that will inform the development of adaptation strategies addressing

the impacts of climate change, specifically sea level rise and riverirgirftpdo both built

infrastructure and the natural environment. Through the Temporal Investigations of Marsh
Ecosystems (TIME) Project, results from CURRYV are being coupled with perspectives from the
past (historical ecology) and present (research and toonig) to inform restoration in the

River Valley, as a model to steer wetlands recovery in the broader southern California region.

Incorporating Environmental Stewardship into Integrated Water Management Practices:
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1 FEish Passage Improvement Progrdd\VR, in partnership with the local water
district and land owners, removed two fish passage barriers on the Calaveras
River/Mormon Slough flood control channel. Through the Fish Passage Program,
they have also designed and constructed two fish ladderwer Butte Creek
(Weir 2 and Willow Slough Weir) and completed design work for fish passage
improvement at the Fremont Weir/Yolo Bypass. The DWR Division of Safety of
Dams is currently overseeing the removal of San Clemente Dam on the Carmel River.
This is the largest dam removal to be done in California and will provide access to
historic coastal steelhead habitat.

1 Meadow RestorationDWR andhe US Forest Serviteve completed threeyear
investigation of the hydrologic effects of meadow restoratend how restored
meadows can contribute to improved water management operation as well as
ecosystem functioning. Restored meadows can also provide flood flow attenuation
benefits and improve baseflows in creeks and rivarse final report is expecteid
be released by Summer 2014.

1 FElood Corridor ProgranRWR continues to pursue nonstructural flood risk reduction
projects that are coupled with habitat conservation and agricultural protection
through the Flood Corridor Program. The program includesetio®d protection
grant programs that have awarded over $91 million in grant funding covering over
19,000 acres statewide since 2000. These projects can help restore floodplain
functions and riparian habitats and enhance wetland development and wateg tabl
recharge while reducing flood risk for people and property.

1 Twitchell Island Wetland Research and the Sherman Island Permanent Wetland
projects:The Department of Water Resources (DWR) is working collaboratively to
implement projects that demonstrate sslilence reversal and carbon sequestration
through wetland restoration in the western Delta (Twitchell Island Wetland
Research and the Sherman Island Permanent Wetland). Through these
demonstration projects, DWR will study the costs and benefits of theskuae
management practices to help reduce stress on Delta levees and define the
potential value in a carbon market.

Research and Tools

February 2010 Essential Habitat Connectivity Project Report anddBBMV and the California
Department of Transportson (CalTrans) commissioned a team of consultants to produce a
statewide assessment of essential habitat connectivity using the best available science, data
sets, spatial analyses and modeling techniques. The goal was to identify large remaining blocks
of intact habitat or natural landscape and model essential connectivity areas between them

that need to be maintained, particularly as corridors for wildlife.

Over sixty federal, state, local, tribal and rRgovernmental organizations collaborated in the
creation of: 1) a statewide wildlife habitat connectivity map using a Geographic Information
System (GIS) based modeling approach; 2) an assessment of the biological value of identified
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connectivity areas; and 3) a strategic plan that helps varied end ugerpret and use the
statewide map and outlines a methodology necessary for completing connectivity analyses at
finer spatial scale§®

Third California Climate Change Assessment studies on biodiversity and ecosystems:
I FEATF2NY AL 9y SNHE /2YYAadaArAz2yQa tLO9w LINRPINI Y K
of the Third California Climate Assessment released in 2012:

1 Projecting Growth in California (20€050) Under Six Alternative Policy
Scenarios anéssessing Impacts to Future Dispersal Corridors, Fire Threats and
ClimateSensitive Agriculturé®

1 Climate Change Impacts on California Vegetation: Physiology, Life History, and

Ecosystem Chandé?

Consequences of Climate Change for Native Plants and @atieaf->®

Identifying Vulnerable Species and Adaptation Strategies in the Southern Sierra

of California Using Historical Resurvé¥s;

1 Fire and Climate Change in California: Changes in the Distribution and Frequency
of Fire in Climates of the Future and RecBast (19142099)*3°

1 DecisioaMaking Under Uncertainty: An Assessment of Adaptation Strategies

and Scenario Development for Resource Manad®rs;

Projected Effects of Future Climates on Freshwater Fishes of Califdrnia;

Scenarios to Evaluate Lofigrm Wildire Risk in California: New Methods for

Considering Links Between Changing Demography, Land Use and &ffaate;

1 Potential Impacts of Climate Change on Biodiversity and Ecosystem Services in
The San Francisco Bay Aréa

= =

= =

Landscape Conservation Cooperat{zCC) Funded Conservation Projeftd: / Qa | NB
collaborative publigrivate partnerships that provide shared science to ensure the

sustainability of land, water, wildlife and cultural resourc@fie CA LCC has funded more than

25 collaborative projects the past three years and has provided close to $4 million in project
funding with an additional $4 million from partner contributions. These projects have included
studies to support and develop decistisnpport tools and data, monitoring and modeling

methods, population and habitat assessments, vulnerability assessments, and conservation
planning and desigh® The North Pacific LCC has also funded over 25 projects, several of which
were carried out in the California north coast region, a small port®nod KS [/ / Q& RA & G N
These projects have ranged from modeling sea level rise to exploring the use of traditional
ecological knowledge in natural and cultural resource manageriérithe Desert and Great

Basin LCCs have also supported research prdfeat@ddress issues in the Desert and Great
Basin regions of the state.

b2 @S Yo S Nidging thenGag: Downscaling Climate Models to Inform Management
| O A\Boykdhépsponsored by the CDFW, the US Geological Survey, the US Fish and Wildlife
Service, ad the California LCC. The workshop brought together those working on downscaling
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climate models with ecologists and land managers to explore the use of climate models to
inform ecological resource managemeHt

Box12

Tools toSupport Biodiversity Conservation in the Era of Climate Change

Since 2009, several tools that support climate adaptation planning have been developed.
addition to the CaAdapt and California Essential Habitat Connectivity tools discussed
elsewhere irthis document, the following resources are available:

[ 5C204& I NBlad 2F [/ 2yaSNPI A2y waswlCRAWSpkoj@ct that
was begun in 2009 to provide a spatial model that can be used to identify areas of biologi
conservation inteest throughout the state, in order to guide and inform conservation

priorities

Point Blue Conservation Science $eael Rise Toodrlhis sea level rise tool was developed to
improve our understanding of how sea level rise may change the extent ofiimiah habitat
and bird species distribution in the San Francisco Bay Esttfary.

BIOS and Marine Bl@8able the management, visualization, and analysis of biogeographi

data collected by the California Department of Fish and Wildlife and its partner

organiations!*

California Climate Commorishe California Climate Commons is a project of the Californial
andoffers anonline environment where natural resource managers can quickly find climatg
change and related environmental information they need, cominate with each other and
with the researchers producing the information, and then share lessons learned. The goa
Climate Commons is to support conservation practitioners in their application of climate
adaptation science and help guide new resdgadirections by facilitating more effective
information exchange between the climate change research and conservation communitie
The Commons is a collaboration of the California Landscape Conservation Cooperative,
Ecology Center, Point Blue Conggion Science, and UC Davis Information Center for the
Environment-*° -
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California Climate Cammans
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CalWeedMappe€alWeedMapper provides a dynamntmol for mapping invasive plant
distribution at the landscape level. The tool was developed by the California Invasive Pla
Council (CalPC) and helps support the development of regional invasive plant manageme

strategies**’

Box13

Climate Vulnerability Assessments

Three statewide climate change vulnerability assessments, specifically for rare and priorit)
species populations, were recently conducted in California. These assessments will be us
inform conservation planningp California, including management planning efforts within
CDFW.

I JEAYILGS / KEFEYy3S +dzZ v SNJI o-Rigk Bifd&his stadg, piatly Y S
funded by CDFW and PRBO Conservation Science, developed a framework for assessin
change ulnerability of California's atisk birds and integrating it into the existing California B
Species of Special Concern list. Climate vulnerability was defined as the amount of evide
that climate change will negatively impact a population. The neteshowed that nearly 130
species of birds are vulnerable to the predicted effects of climate change and that 21 of th
aG1raSQa Hep GKNBFGSYSR YR SYRIFY3ISNBR 06AN
climate change, increasing their risk ofiextion. Wetland bird species were particularly
vulnerable to climate change due to their specialized habitat and the risks posed to wetlar
sea level rise and other climatiiven factors. The complete list of birds and their climate
vulnerability scoes are available online through the California Avian Data Céfiter.

Climate Change Vulnerability for Rare Pla®id-W, with support from the California LCC,
conducted a vulnerability assessment of 156 rare plant species in California to determine
will be subject to negative impacts from climate change. This study employed the Nature§
Climate Change Vulnerability Index to assess vulnerability. Future habitat suitability was
examined for these species to assess potential range shifts under valimasecchange
scenarios.The resulting 156 assessments and a refinement of the methodology will be he
to those needing to incorporate rare plants into their resource management pfans.

Amphibian and Reptile Vulnerability Assessnig@t Davis, with support from CDFW, is
currently undertaking an assessment of the climate impacts to amphibians and reptiles in
California. This study includes 158 species.

The Climate Change Vulnerability Assessment Resource @eg@reated by CDFW poovide
access to resources for those interested in learning more about climate change vulnerabi
assessment efforts related to wildlife and habitats. The Resource Center contains reports
generated up to 2012>°
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Box14

New Frontigs in Biodiversity Research and Conservation

Estimating the vulnerability of biodiversity to climate impacts across broad areas

Rapid and cosgffective methods to estimate the vulnerability of biodiversity to climate cha
impacts across broad areas dreing developed and implemented to help inform conservati
strategies. These methods do not replace spespecific vulnerability assessments, howeve
they allow biodiversity managers to identify trends within large geographic areas to suppo
timely conservation action$>* For instance, the Bureau of Land Management has initiated
F2d2NIISSYy wl LIAR 902NB3aA2yIlf ! aaSaavySyida d
Alaska, and has already completed the Mojave Basin and Range REA and the Cent@atiBg
Range REA. REAs synthesize existing information rather than conduct research or colleg
data, and are generally completed within 18 montfEAs look across all lands in an ecoreg
to identify regionally important habitats and assess the paiEof these habitats to be
affected by climate change, wildfires, invasive species, and development. REAs identify :
map key opportunities for resource conservation, while also establishing baseline ecologi
data to gauge the effect and effectiversesf future management actiorts?

Adaptive management for climate risks and uncertainty
The concept of adaptive management of ecosystems for the conservation of biodiversity \
developed in the 1970s. Adaptive management involves the following key etenign
defining management goals 2) development of plausible alternative management strategi
achieve the goals, 3) implementation of two or more strategies, 4) monitoring, and 5) iterg
modification of strategies to improve outcomes. The capaxfigdaptive management to
accommodate uncertainties is especially useful in light of rapidly changing climate conditi
the complexity of ecological systems, and the uncertainties associated with how ecosyste
react to human interventions. Howeveramples of actual implementation of adaptive
management programs are still scarce; for instance, many conservation programs study (
2yS YIylF3aASYSyd 2LGA2y G F GAYS 6KAOK LI
Implementation of alternative conservatiairategies can provide comparative insights, redy
risk of failure, and aid understanding of system responses to management (e.g. separatin
policy effects from other causes of ecological chartgehere is increasing emphasis on
adaptive management asyapproach for conserving biodiversity in the era of climate

change'®

Managed Relocation

Managed relocation is the intentional act of moving species, populations, or genotypes to
f20F0A2y 2dziaARS | G NBSGQa | ywanaigtainig & G 2 N
biological diversity or ecosystem functioning as an adaptation strategy for climate cfiange
The conservation community is exploring how to support the natural migration and moven
of species as climate changes, while avoiding maladaptagtices and over engineered
approaches that can lead to negative ecological, social, regulatory, and economic ramificz
Connecting and conserving natural corridors will assist natural migration and species
movement.
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Genomics research

DSy2YA0a Aa GKS addzRe 2F |y 2NHI Yy hawiea 3
genome interacts with environmental and other ngenetic factors=® Scientists are exploring
how genomics tools and approaches may help inform conservation effepecally in an era
where climatic conditions are rapidly changiig.

Establishing genetic banks
In recent years, a number of efforts have begursystematically collect and preserve genetig
material. For instance, the National Science Foundation isrigraimultidzy’ A @S N& A
FaStAySé G2 .ONSgbaldbPréjectB&SEike isdolcyédte a resource for
researchers interested in characterizing the genetic, taxonomic and functional dimensions
biodiversity over space and time in araef rapid climate change. Studies of evolutionary
responses to accelerated environmental change can shed light on the capacity of organis
adapt to human disturbances®

The Svalbard Global Seed Vault in Norway is an effort to ensure that the gdinetwity of the

g2NI RQa FT22R ONRLJA Aa LINBASNBSR T2NJ Fdzid
biological diversity is currently one of the greatest challenges facing the environment and

sustainable developmert® There are also a numbef global efforts to create cryopreserveq
or live gene banks for fish and other speci&s.

For more information on California seed bank efforts, please the Forestry section of this
document.

Education, Outreach, and Collaboration

CDFW Climate College aclinate educationin early 2012, CDFW launched a-taonth

climate literacy program to build staff capacity for incorporating climate considerations into
existing professional responsibilities. Although the CDFW Climate College was designed to
provide abasic foundation of climate literacy to CDFW staff, the course was open to the public.
The inaugural year of the CDFW Climate College was completed in June 2013. More than 340
participants participated in the first year of the CDFW Climate CollegeecoAditeration of

the Climate College is currently under development and will be topically focused on climate
change and marine issues in the state with the inclusion of a tribal compdffefihe CDFW
Climate Science Program also features a variety ah@mlducational materials related to
biodiversity and climate change including resources for teachers, a collection of relevant
vulnerability assessment tools and guidance, and information on CDFW projects helping to plan
for or minimize impacts associatedth climate change.

Hamn o/ EAYEFEGS [/ KEY3ASS [ 2y FINRS GAIYTIE HKSm A KA & & d3S/
Outdoor California magazine was dedicated to discussing climate change. The publication
articulates how fish, wildlife, and habitat conseraatiand management play an important role

in responding to the impacts of climate change and focuses on the importance of aspeuitir
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approach to adaptation planning and action. The publication received a gold award in the State
Information Officers CobA f Q& wHnamn a0l 0S6ARS O2YLISGAGAZ2Y T2
communications®?

D2OSNY2NRE / 2yFSNBYOS 2y [:iCaifdrhidiGvenér EQarei Gl y R 9
Brown Jr. and environmental, business and public health and safety leaders came tagethe
5SOSYoSNI vamm G G¢KS D2SNYy2NRaE /2y FSNBYyOS 2
C dzii d2RimBepcbnference included a presentation and discussion on the "Impacts of Extreme

2 SIFTOKSNI YR /fAYFGS 2y ¢SNNBAGNARIE yR ! jdzr GA

2013National Adaptation Forui* CDFW worked with partners to create, develop, and

AYLE SYSy(d GKS aLylFdz3dz2NI € bl GA2ylrf ! RFLIWGFGAZY
Over 500 adaptation practitioners from around the country came together to discuss moving
adaptation planning to adaptation action. Planning is currently underway for the next National
Adaptation Forum in 2015, and several regionally focused events are under consideration
including one in California in 204

CDFEW Climate Change Stakeholderu@iSince 2008, CDFW has been convening a Climate
Stakeholder Group to provide input on climate chamgkted conservation planning and
implementation efforts. The group includes a diverse group of partners including federal, state,
and local/regional geernmental entities, NGOs, and members of the research and academic

community *°®

ACTIONS NEEDED TO SAFEGUARD BIODIVERSITY AND HABITATS

The following recommendations build on those made in the 2009 Adaptation Strategy based on
emerging science and practice of climate adaptation. The recommendations below require
adequate funding and staffing to be carried out.

Develop management practiceto help safequard species and ecosystems from climate risks

1) Improve habitat connectivity and protect climate refugia

Promoting habitat connectivity and protection of refugia will aid in species migration
and movement and propagate ecological processessacthe landscape. We must
utilize existing programs such as NCCP and planning documents such as the State
Wildlife Action Plan to continue improving connectivity between existing terrestrial
aquatic,and marine conservation areas in addition to creatiegv conservation areas
where applicable. Priorities for creating, maintaining or restoring conservation areas
should include landscape features that will ease the transition to future climatic
conditions for species supported by the habitat (e.g., lowiinantation, climatic and
elevational gradients, groundwater resources, etc.). Coordination should be promoted
among state, federal, and private landholders to encourage consistency across
management approaches to maximize biodiversity and promote lacge

connectivity.
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2) Implement adaptive management studies to refine approaches for conserving

biodiversity, especially for species and communities vulnerable to climate change
As mentioned in the 2009 CAS, the original CA State Wildlife Action Plan (2005)
articulated an approach for designing monitoring programs to support adaptive
management, which is still relevant today. Actual case studies that implement adaptive
management are needed to further understanding of the relative merits of alternative
managemat strategies for conserving biodiversity in the face of rapidly changing
climate conditions. NCCP plans already incorporate adaptive management and may
provide opportunities to study and refine approaches for managing biodiversity in the
era of climate chnge. Vulnerability studies should help inform where adaptive
management studies should be focused and which species and natural communities
should be included in such studies.

Enhance biodiversity monitoring in California to detect climate impacts anfbim responses

There continue to be gaps in the monitoring of resource conditions that can support effective
management decisions in the era of climate change. A comprehensive, statewide approach to
biodiversity monitoring is needed to help developsklne ecological information and to detect
changes in terrestrial and aquatic species and habitat patterns on the landscape. Monitoring
and observing changing conditions is critical to refining climate impact and species/habitat
response models and toforming the development of forwartboking conservation strategies

and management actions that account for changing conditions.

The CDFW Species and Natural Communities Monitoring and Assessment Program, or simply
Resource Assessment Program (RAP), wsigiied to help inventory, monitor, and assess the
distribution and abundance of priority species, habitats, and natural communities in California.

As such, RAP provides a basic infrastructure for addressing biodiversity inventory and

monitoring needs inte state. With additional support, this program could be expanded to

meet the need for comprehensive, statdgde biodiversity monitoring to support forwasd

looking management actions that are responsive to a changing climate. Climate considerations
shoub be integrated into monitoring strategy design and the development of monitoring

priorities; and strategic monitoring priorities may be informed by other state efforts including

/I 5C2Qa {GI1GS 2 Af RCdIfErEz I OBN2 y  t By ahd Faipdiad Qa C2
' 3aSaayYSyd tNRPAINFYYX {GFGS 21 0SN) wSaz2dz2NOS /2y
of statewide climate vulnerability assessment discussed above.

Support Environmental Stewardship Across Sectors

1) Promote NatureBased Solutions fékdapting to Climate Risks

Nature-based solutions can be a cesffective means for addressing climate risks, and
also provide additional benefits including benefits for habitat and biodiversityEsre

4762 St f-bY Ra8NBQa Cf22R t NPGSOUA2YEé Ay GUKS hC
Resources section of this document éBuk35: ¢ 9 O2 & & & (i SCBmrt EIUIs© S A

G2 {I @S az2ySeé FyR /NBIGS a2NB {dadlrAylofsS

60



this document).The State should encourage and support the considenatf nature

based approaches for preparing for climate risks where such approaches are available.
In order to support informed decision making, funding is needed for studies that help
guantify the benefits of ecosystem services that reduce climate risks.

2) Create, maintain and support tools that help resource managers determine when
and where to focus conservation activities that will protect biodiversity in the face of
climate risks

Improved modeling of the impacts of climate change on wildfifd,and dants will be

necessary at a scope and scale appropriate for management application. Associated

predictive and planning tools are also necessary to ensure that resource management
actions are informed by best available science, and such tools requireenairnte over
time and support to encourage user adoption. As noted above, CDFW developed the

Areas of Conservation Emphasis (ACE) Mapping and Modeling Tool to provide a spatial

model that can be used to identify areas of biological or conservation inteyegiide

conservation priorities. Tools such as ACE should continue to be maintained and
updated with new biological data developed over time, in order to support biodiversity
conservation planning and management decisions within CDFW and other state
agencies. Determining what biodiversitglated information and tools would be useful

to other agencies in their climate change planning efforts will also be necessary to

manage the needs of wildlife, habitats, and humans in tandem.

Improve Understanding o€limate Risks to Biodiversity and Habitats

As further described below, continued research is essential to improve understanding of
climate risks to biodiversity and habitats in order to inform management responses that might
reduce risks to biodiversity and promote resilience. One overarchingisgedmprove

0l aStAYS AYyF2NXIGA2YT GKSNB FINB adAftt araayratTa

resources. Baseline information provides a reference point against which future changes in
biodiversity can be assessed. Continued and robd predictive modeling combined with
monitoring of certain species will be also be needed to guide resource management decisions.
Further information is also needed regarditig interactions between plants, animals and their
environment, especially dbe timing of life cycle events shift in response to climate change.
Finally, there is a need to continue vulnerability studies and the identification of critical
connections and corridors.

In addition to informational needs around biological resourdespuld be useful to

consolidate and analyze ndrabitat baseline information such as current land uses and land
use policies throughout the state, as well as whether municipalities and permitting agencies
have incorporated climate change impacts intoitHand use planning (i.e. General Plans, Local
Coastal Programs). This information will be an important part of determining the best
opportunities for habitat restoration and land acquisition as part of a larger effort to create a
well-connected system afonservation areas, minimize the impacts of climate change to the
greatest extent possible, and plan appropriate strategies for long term conservation and
management actions.
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It is important for the state to coordinate with other research efforts, inlahg the efforts of
federal, academic and regional collaboratives, in order to benefit from collaborative work and
optimize resources. As noted in the introduction to this document, there is also a need to
ensure consistency in data sets and tools devetband utilized by different state entities.

Research needs related to climate impacts and risks to biodiversity and habitat are described
below. Additional information on these types of needs may be found in the August 2011 CDFW
Climate Change ResearcbnGiderations document’, the February 2012 CDFW Climate

Change Research Needs docuni&hthe California Climate Research Plan, and the

forthcoming 2015 update to the State Wildlife Action Plan.

1) Completing habitat and vegetation mapping

Highresolution, stae-wide vegetation mapping following the National Vegetation
Standard is needed to identify movement of vegetative communities, detect changes in
their composition, and identify any new assemblages created throughout time. This
information may provide inght into how species will move in accordance with changes
in the location of their required habitat. Vegetation mapping can also be directly tied to
the California Wildlife Habitat Relationships system, for example, to identify which
species will likely benpacted most by these environmental changes. Additional funding
and resources are needed to sustain existing efforts related to vegetation mapping, for
example through the CDFW Vegetation Mapping and Classification Program.

2) Refining regional connectty analyses

The California Essential Habitat Connectivity Project was a'wsidieeffort to identify
large remaining blocks of intact habitat or natural landscape and model essential
connectivity areas between them that need to be maintained, particylasl corridors
for wildlife. Finerscale, regional corridor modeling and connectivity analyses are
needed to help prioritize land acquisition and protection. Corridor prioritization
exercises, for example those currently taking place in the Northern S\ivada
Foothills and Desert regions of California, should be replicated in other parts of the
state. Work to identify critical habitat linkages has also been undertaken along the
north-central coast of California led by the Science and Collaboraticd@donected
Wildlands in conjunction with many other agencies and organizatians

3) Additional climate vulnerability analyses

As described below, more research is needed to understand species and habitat
vulnerability to climate change. Vulnerability steslwill need to be refined and

updated periodically to ensure that best available science informs management
decisions. Training and tools may need to be developed to help translate vulnerability
findings into management actions. Additional funding aesburces may be needed to
support vulnerability studies over time.

1 A comprehensive, statewide climate change vulnerability analysis at the habitat

a0FrtfS Aa YySSRSR G2 o0SUGSNI dzyRSNEGFYR Of AY
Vulnerability information &this scale will support ecosystebased conservation
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planning and management efforts, and can also be used to increase our broader,
ecoregional understanding of the vulnerabilities of biodiversity to climate change.
Existing and future species and tasecific vulnerability assessments can also be
compared against habitat assessment results to gain further insight into climate risks
and inform development of strategies that can help protect biodiversity resources.

1 As mentioned earlier in this chaptex,subset of rare plants in the state have already
been analyzed for climate vulnerability, however, follaw coverage of additional
rare plant species is needed. Species most likely to be at risk from climatic changes,
such as those found in higher eleiats, ephemeral systems, vernal pools, etc.,
should be high priorities for examination.

1 A statewide vulnerability assessment of mammal species of special concern is also
necessary.

1 A statewide vulnerability assessment is needed for invertebrates. Examuertain
invertebrates will contribute to our knowledge of how some pollinators will be
impacted by climate change, with implications for agriculture and other ecosystem
services. These species are already being impacted by changes in phenology that
hawe been linked to climate change, and more information is needed on species
future vulnerability.

1 Marine and aquatic habitat climate vulnerability assessments are also needed. For
more information on climate and marine habitat, please see the Oceans @astal
Ecosystems and Resources section of this document

4) Understanding extreme events and disturbance regimes

Research is needed regarding the risks posed by extreme events or disturbances (e.g.
fire, flooding, drought, insect outbreaks, invasive species, etc.) to ecosystem function,
resilience, and services. This will provide additional insight into how sorsiexi
stressors or processes may be exacerbated by climate change.

5) ldentifying opportunities to address the emissions that contribute to climate change
As mentioned in the INTRODUCTION section of this chapter, carbon storage can be one
of the benefits povided by healthy ecosystems. Additional research is needed to
quantify baseline carbon information associated with natural systems, and to identify
and prioritize conservation and restoration opportunities with carbon sequestration
benefits. Pilot projets can help refine understanding of the greenhouse gas storage
capacity associated with natural systems.

Information Sharing and Education

1) Create and maintain partnerships that support biodiversity conservation in a
changing climate

Collaborating with other agencies and partners supports not only the transfer of data

and information, but ensures that conservation priorities with respect to climate change

are clearly communicated within the broader conservation community. Communication
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is imperative to identifying and promoting common goals, and to support adaptation
planning and implementation to conserve biodiversity. Collaboration will also promote
complementary actions across jurisdictions on adjacent landscapes, which is vital to
achieving our objectives related to habitat connectivity. State agencies should continue
to pursue national, regional, and local coordination and promote initiatives to conserve
biodiversity beyond the borders of California such as through the Western G&/&A Q
Association, West Coast Governors Alliance on Ocean Health, Association of Fish and
Wildlife Agencies, the Trilateral Committee for Wildlife and Ecosystem Conservation and
Management, and the National Fish, Wildlife, and Plants Climate Adaptatiatetr
Continued engagement with partners in the CDFW Climate Change Stakeholder Group
will also be important and should be supported.

2) Promote public education and outreach on climate change impacts to biodiversity
Increasing communication with the publad partners on climate change impacts to
biodiversity will raise awareness of this important issue and help create support for

state actions that promote biodiversity conservation. State agencies should develop a
collaborative messaging campaign centefeg / F ft AF2NY Al Qa Of AYIF GS
safeguard natural resources, while highlighting the importance of nabased action.

Many state agencies have staff that interface regularly with the public through
education or outreach programs, which provide gpjpinities to engage the public on
this topic. Agencies should work with partners to develop information to be used for
public interpretation and classroom education related to biodiversity conservation in
the face of climate change. Opportunities may aitable at visitor centers in
hatcheries, State Parks, wildlife areas, or other facilities run by the state. Helping to
educate the public on climate change issues may have the additional benefit of
promoting public involvement in data collection actiegtiacross many locations with
limited costs through citizen science (€ex10: Citizen ScienaeCrowdsourcing
Climate Monitoringn this chapter).

3) Provide support for the continuation of the CDFW Climate College and educational
outreach efforts and link those efforts to broader state climate literacy programs
As noted in the Introduction to this document, it is necessary to build internal capacity
for state entities to operationalize climate risk considerations into their activities. The
CDFW Climate College provides a useful template for a departmental climate literacy
program. The CDFW Climate College and related educational efforts should caatinue
be supported, and those efforts should be linked to any broader state climate literacy

efforts.

Box15

California Biodiversity and Habitat

Several state entities play an important role with respect to biodiversity and habitat in
California. The state also has important federal, local and private sector partners.
Understanding the jurisdictional scope of these entities is important forwstaliscussion of
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continued steps needed to adequately prepare for climate risks.

California Department of Fish and Wildlif®€€DFW) has public trustee authority to manage

I FEATFT2NYALF QF RAOGSNBS FAAKXE gAf Rt AFtBeYy depeyid
for their ecological values and for their use and enjoyment by the public. This includes ha
protection and maintenance through conservation, restoration, and law enforcement to en
the survival of all species and natural communitiise department is also responsible for the
diversified use of fish and wildlife including recreational, commercial, scientific and educat
dzaSad /5C2Qa NB3IdzZ F G2NB NBalLlRyaArAoAf AdASH

Wildlife Conservation Boat (WCB) selects, authorizes and allocates funds for the purchasq
land and waters suitable for recreation purposes and the preservation, protection and
restoration of wildlife habitat. WCB approves and funds projects that set aside lands withi
Statefor such purposes, through acquisition or other means, to meet these objectives.

California Fish and Game CommissidiGC), established in 1870, is a Commission compris
five members, appointed by the Governor and confirmed by the Senate. The Caommiss
formulates general policies for the conduct of CDFW, but also has general regulatory pow
including deciding seasons, limits and methods of take for sport fish. The Commission al
responsibilities for invasive species; establishing/regulatsey of Marine Protected Areas
(MPAS); listing/delisting threatened and endangered species under the California Endang
Species Act; prescribing terms and conditions for issuance of licenses/permits by CDFW;
revoking or suspending privileges of thdkat violate California Fish and Game laws and
regulations.

Many other state entities also play important roles with respect to biodiversity and habitat
California. These entities include:

California Department of Conservation (DO&yong other thing, DOC works to safeguard
farmland and open space resources that are important to habitat and connectivity.

California Department of Food and Agriculture (CDFA\)esponsible for protecting and
LINEY2GAY3 [/ FEAF2NY AL | 3NR OdzhaiedigkSisTfurtheb distuSsg
in the Agriculture section of this document.

California Department of Forestry and Fire Protection (CAL FiRR@gdicated to fire protectior
FYR adSél NRaAKALI 2F 2 @SNJ o wm-ownkd fdrestiantls. I O NS 3

California Department of Parks and Recreation California State Parks)(€8Rrustee agency
responsible for managing 1.5 milionagre 2 ¥ € yR Ay wHyn LI NJ &
provide for the health, inspiration, and education of the people of California by helping to
LINBESNBS (KS aidl i8Qa SEGNI2NRAYINE 06A2f 2
resourceswhile also providing opportunities for higguality outdoor recreation. Park units,
which constitute about three quarters of the acreage of the system, are protectédLtdNS a
outstandingnatural,scenic,andcultural values,indigenousaquaticandterrestrialfaunaand
flora, andthe mostsignificantexamplesof ecologicaregionsof/ I f A F(RuNli¢Redodrces
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CodeSec5019.53) CSHandsthus protect important habitatsand areintegralto biodiversity
protection efforts throughoutthe state.

California Department of Water Resources (DW&jesponsible for managing and protecting
/I £ A T\Rated/rdsbutees and supplies. DWR is developing comprehensive conservatio
plans, new Delta habitat enhancement and carbon sequestration projects, i¢dgidvance
Mitigation Planning (RAMP), fish passage implementation actions, floodplain ecosystem
studies, and flood system improvement actions in planning for flood, water supply, and dr
management. Programs such as the Central Valley Flood Pootédan Conservation
Strategy, System Reoperations Studies, Bay Delta Conservation Plan, and the Fish Rest
Program Agreement are helping to integrate environmental stewardship into DWR's wate
management practices.

California Ocean Protection Couh¢DPChssists with the coordination of oceaalated
activities carried out by state agencies. They also develop ocean and coastal policies for
California.

California Ocean Science Trust (O8Tg nonprofit 501(c)(3) public benefit corporation
establisted pursuant to the California Ocean Resources Stewardship Act of 2000 (Californ
Public Resources Code SectiB697036973) OST's mission is to advance a constructive ro
for science in decisiemaking by promoting collaboration and mutual understargdamong
scientists, citizens, managers, and policymakers working toward sustained, healthy, and
productive coastal and ocean ecosystems.

California State Lands Commission (Sh@yides stewardship of the lands, waterways, and

resources entrusted to its ca through economic development, protection, preservation, an
restoration. SLC engages in public land management and resource protection to ensure

future quality of the environment and balanced use of the lands and resources entrusted t
care.

Invasive Species Council of California (ISS@) interagency council that helps to coordinatg
and ensure complementary, cesfficient, environmentally sound and effective state activitig
regarding invasive species. The ISCC is chaired by the Secfétayalifornia Department of
Food and Agriculture and Vigghaired by the Secretary of the Natural Resources Agency; i
members include the Secretaries from the California Environmental Protection Agency,
California Business, Transportation and Hoggkgency, California Health and Human Servig
Agency, and California Office of Emergency Services.

State Water Resource Control Boa(8WRCB) and nifegional Water Quality Control Boarg
(Water Boardswere created in 1949 SWCRCB protects water quably setting statewide
policy and supporting the pollution control programs administered by the Water Boards.

State Conservancigslay a big role in habitat conservation and restoration in California

including work to enhance habitat and protect importaesource lands, including landscape
corridors. For example, the Coastal Conservancy has conserved more than 300,000 acre
restored more than 33,500 acres in some of the most biologically rich ecosystems in the g
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and the Santa Monica Mountains &ervancy has been a leader in protecting habitat corrid
including implementing the South Coast Missing Linkages plan.

Other Partnerdn addition to state entities, many tribal nations, federal agencies, local
governments, norgovernmental organizations, ngurofit land conservation organizations, ar
private sector partners play a critical role in helping to preserve and protect Gakfdr Q a
For example, th&).S. Fish and Wildlife Serviceresponsible for reviewing and permitting
projects that have the potential to affect fish and wildlife protected by federal lalve U.S.
Geological SurveyJ.S. Forest Servicélational Rark ServiceandBureau of Land
Managementalso play important roles in providing scientific expertise, research, and
management of key lands throughout the state. Tetional Oceanic and Atmospheric
Administration-National Marine Fisheries Servige reponsible for the stewardship of the
nation's living marine resources and works collaboratively with the state on management,
conservation and protection of these resources while also providing research important fg
I FEAF2NYALI Qa O21 anahagerst YR YIFNAY S NB a2 dzNDS

The pace and scale of climate changes and the attendant threat to biodiversity have requ
greater degree of collaboration among partners in order to begin crafting relevant manage
responses. Several important collaborative effortsénamnerged in CaliforniaLandscape
Conservation Cooperative€’ (LCCslvere established by the U.S. Department of the Interiof
and are a network of pubkliprivate partnerships that provide shared science to ensure the
sustainability of America's land, watewildlife and cultural resourceslhe LCCs support effort
to reduce the negative impacts of many landscape scale stressors, including but not limite
climate change. California has four LCCs within its borders, the California LCC, Desert L
North Pacific LCC, and Great Basin LCC. The LCCs recognize that challenges facing nal
cultural resources and landscape transcend political and jurisdictional boundaries and red
more networked approach to conservatioicosysterrbased regional daborativessuch as
the Bay Area Ecosystems Climate Change Consofii(BAECC@ave also been established
BAECCC was formed to assess climate change impacts to the Bay Area and to identify
management actions that will reduce negative impacts associattdclimate change while
preserving the many services and benefits that are derived from Bay Area ecosystems. P
include state and federal agencies, NGOs, academic institutions, and more. Collaborative
efforts are further discussed in the HIGHLIGHOF STEPS TAKEN TO DATE AND SUCCES
STORIES section above.
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EMERGENCY MANAGEMENT

INTRODUCTION

Emergency management includes actions to prepare for, mitigate against, respond to and
recover from emergencies and disasters that impact our communities, critical infrastructure

and resources by lessoning the likelihood, severity and duration of the quasees of the

incident. Mitigation and preparedness focus on activities we can do every day, not just during a
disaster. Hazard mitigation is any action taken to reduce or eliminate the-tengp risk to

human life and property from natural or manadehazards. Emergency preparedness refers

to activities undertaken prior to an emergency to be ready to respond to and recover from any
emergency. Emergency response efforts occur during an emergency and flow into actions to
recover from emergencies.

Disaser risks typically associated with California include earthquake, flood and fire. However,
California also faces emergency risks associated with langdséidalanchsg, levee failurs, train
derailments,infrastructure failures, toxic releases and otlperblic health threats such as heat
waves and infectious disease outbreaks.

Climate impacts, such as more extreme weather events, sea level rise, changing temperature
and precipitation patterns, and more severe and frequent wildfires, present new risks and
uncertainties that will affect all phases of emergency management. Without actions to
incorporate climate considerations into emergency management efforts, climate chatige
increase risk to public safety, property damage, and emergency resposeeovery costs to
government and taxpayerd-or instance, sea level rise will elevate tsunami risks associated
with earthquakes in California, and efforts to plan, prepare, respond and recover to such risks
must be adjusted accordingly?

In addition to the more traditional disasters that California has face in the past, there is an ever
increasing acknowledgement that climate changes present a growing peril to the Stagee is
growing global recognition that expertom the fields olemergency management and experts

in climate science anplolicywill benefit from collaborative efforts to share approaches,
information, goals, viewpoints, and insighfs. Risk reduction is a common goal of efforts to
prepare for climate change and emergyy management activities.

In California, this collaborative work has already begun, and the integration of climate impacts
into emergency management efforts builds upon strengths and competencies that already exist
AY [ FEAFT2NY AL Qa Rdes. Farihe WarkYnusy be Bddent&igcarpotate the

best available climate risk projections and science into emergency management activities.
Managing emergency risks based on historical trends will no longer be sufficient.

Working together, we can proate and implement risk reduction activities and increase our
awareness and resilience to threats, hazards, and vulnerabilities, and coordinate the
development of strategies, actions, and plans to manage risk and creatédong
sustainability. Resiliencalepends ora whole communityapproachand is a shared
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responsibility for all levels of government (federal, state, local and regional, and tribal), private
and nonprofit sectors, and individual§hort descriptions of state entities that play an

important role with respect to emergency management in California are proviid&dx27:
California Emergency Managemaitthe end of this chapter

Integrating Risks of a Changing Climate into Emergency Management Activities

Emergency Management is a comprehensive system lafies, practices, and procedures
designed to protect people and property from the effects of emergencies or disasters. It
includes programs, resources, and capabilities to mitigate against, prepare for, respond to, and
recover from effects of all hazard8Vhile the scope, severity, and pace of future climate

change impacts are difficult to predict, it is clear that potential changes could have impacts on
emergency management capabilities and increased need for services. The severity of
emergencies is dermined not only by the occurrence of natural events (that may be

increasing in magnitude and frequency due to climate change), but also on the level of
exposure and socieconomic vulnerability to those event&’ For instance, a severe fire in a
largelyuninhabited area may not cause significant property damage or loss of life. However, a
less severe or less extensive fire in an area with many homes and businesses may cause
significant property losses and impacts to public health and safety because gfe¢hter

degree of exposure. Also not all communities and not all members of a community are equally
vulnerable to emergency situations; so@oonomic conditions may vary and access to
information, services and resources affects how impacts are exprtkim emergency

situations?”® For instancein the Los Angelesong Beach Metropolitan Area, a higher

proportion of AfricarAmericans do not have access to air conditioning compared to the

general population (59 percent versus 40 percent, respectivBlgilar trends hold for Latinos

(55 percent) and communities living below the poverty line (52 percgéht).

Incorporating projected climate impacts into emergency management can help reduce

exposure and vulnerability and increase the resilienc€alffornia communities; working to

reduce the causes of climate change by reducing greenhouse gases can also significantly reduce
the risks associated with climate changé.

Box16 below illustrates various climatésk adaptation and emergency management

approaches for addressirajmaterisk. Risk sharing amsttransferring systems like

insurance and disaster relief are tools for managiligaterisk. Working to reduce exposures

and vulnerabilitiedy lessening the likelihood, severity, and duration of adverse impacts from a
changing climate is also importanfAnother approach for dealing with climate risks is to

increase the resilience or alyliof communities to anticipate, absorb, and recover from
hazardous events in a timely and efficient manner that ensures the preservation, restoration or
improvement of basic structures and functions. Finally, transformational changes in regulations
and bhws, technologies, financial institutions, land use management approaches, and other
systems will be a necessary part of effective emergency management in the era of climate
impacts:’® These various approaches are overlapping and complementary. Thesmapes

to managing climate risk also build upon traditional emergency management competencies and
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are further discussed below in the context of the four traditional phases of emergency
management: hazard mitigation, emergency preparedness, response aoery.

Box16

Adaptation and Disaster Risk Management Approaches for a Changing Climate

Reduce Exposure

Increase Resilience
to Changing Risks

Transfer and Share Risks

LV GET [

Prepare, Respond,
and Recover

Transformation

Reduce Vulnerability

From:IPCC, 2012: Summary for Policymakers. In: Managing the Risks of Extreme Events and Disasters to
Climate Change Adaptation [Field, C.B., V. Barros, T.F. Stocker, D. Qin, D.J. Dokken, K.L. Ebi, M.D. Mastrg
Mach, GK. Plattner, S.K. Allekl. Tignor, and P.M. Midgley (eds.)]. A Special Report of Working Groups | an
the Intergovernmental Panel on Climate Change. Cambridge University Press, Cambridge, UK, and New Y
USA, pp. 119.

Hazard mitigation:

Hazard mitigation is amgction taken to reduce or eliminate the lotigrm risk to human life

and property from natural or mamade hazards. This can include efforts to reduce exposure
and vulnerabilities to climate impacts.

I fTAYFGS OKFy3aS At NI ddaspect foWeaths (e.g.cnghadedaget ¢ | O
temperatures at given times of year or new average amounts of pradigmit in the form of

rainfall). € A Y GS OKFy3aS YlIé Ftaz2 NBadzZ i Ay Y2NB WSE
extreme, prolonged heat eventsPlanning for projected new norms and more extremes must

be part of hazard mitigation planning in the era of climate chalgdiazard mitigation

planningbased on historical trends will no longer be sufficient.
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Hazard mitigation in the context ofcdnanging climate can take many different forms including,
but not limited to:

Education for first responders and emergency managers on climate'#fsks;

Minimizing new development in areas most vulnerable to hazatts;

Investing in green infrastructure andher protective structures to address sea

level rise!®?

Managed shoreline retredf®

Enhanced flood warning instrumentatidf{:

Stabilize river banks and restore and create wetlands;

Relocation or retrofits of structures in hazard areas;

Climate risk communit¢imn and education®®

Forest fire risk reduction through the removal of certain forest vegetation (or

aFdzS¥ a¢o0T

1 Defensible space clearance around homes and structures to reduce wildfire
risk;*®’

1 Implementing building codes that require use of fire resistamtding materials

in areas prone to wildfire risi®

Promoting sound land use practic;

Urban forestry and urban greening to address heat island etf8ct;

Promoting use of cool pavements to deal with urban heat island efféct;

Use of stateof-art materids in new infrastructure to optimize resilience in light

of expected climate impactSs?and

1 Mainstreaming climate risk considerations into government, business, and

individual decision$?®

= =4 4

= =4 4 -4 -8 A

= =4 -4 4

Attention to the timing and spatial dimensions of hazard mitigagdiorts is critical in the era

of climate change. Some efforts to reduce risk in the short term may actually increase exposure
and vulnerability over the longer term. For instance, protective structures built to address sea
level rise may encourage deweiment patterns that may increase risk in the long tefth.

Therefore, such protective structures should be capable of being augmented over time, and
adequate funding for longerm maintenance of such structures is needed.

Funding for hazard mitigation cdoe very cost effective. One study found tkeatery dollar
spent on a FEMA hazard mitigation grant produced, on average, four dollars of bétrefits.

CKS /ITEAT2NYAl D2@SNYy2NRA hlgalistharsrd Ritlhationy SNA Sy O &
activities in California. CAL OES maintains and coordinates the update of the State of California
Multi-hazard Mitigation Plan (SHMPAs California's primary hazard mitigation guidance

document, the SHMP provides a comprehensigscription of the state's historical and current

hazard analysis, mitigation strategies, goals and objectives. The integration of climate risks,

such aseat emergencies, prolonged drought, wildfires, flooding, sea level rise and severe
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storms and erosin, into the SHMP is further described below in the subsection of this chapter
GAGE SR al AAKEAIKGA 2F {0GSLA ¢+1Sy G2 5F4S FyR

The State of California is required to review apdiateits SHMP and resubmit for Federal

Emergency ManagemenigAncy (FEMpPapproval at least once every fiyears to ensure
O2yUAYdzSR FTdzyRAYy3I St AITAOATAGE F2NJ OSNIIFAY { G
hazard mitigation assistance programs: Hazard Mitigation Grant Program (HMGB)s&ster

Mitigation Assistance (PDM), Repetitive Flood Claim Program, as well as the Fire Management
Assistance Grant Program and Public Assistance grants (Categ@jedrCaddition, the state

remains eligible for the reduced cost share for grants awarded under thel Maamation
Assistance grant program§i 1 Sa KA OK OFy RSY2yadNrd$s
aAldAIraGA2y tflyé IINB StAITA0fS F2NI Iy Ay ONB
declaration'®® The 2013 SHMP is an Enhanced Mitigation.Pla

4

In addition to maintaining and coordinating updates of the SHMP, CAL OES also engages in the
following hazard mitigation activities:

1 CAL OES supports and assists local governments in the development of Local Hazard
Mitigation Plans (LHMPs) required w@wrdMA 2000. CAL OES reviews and provides
information on integrating hazard identification, risk assessments, risk management,
and loss prevention into a comprehensive approach to hazard mitigation and helps
local governments identify cogfffective mitigation measures and projects.

1 The DMA 2000 introduced reforms to try and move hazard mitigation planning away
from reactive, disastedriven processes. DMA 2000 institute@®-Disaster
Mitigation Grant Program (PDMyhich provides funds to states, territories, Indian
Tribal governments;ommunities, and universitiger hazard mitigation planning
and the implementation of mitigation projects prior to a disaster event; however,
funding allocations for the PDM programavedeclined and there have been
proposals to eliminate PDM funding altogettféf CAL OES administers the hazard
mitigation program for plans and projects through the FEMA Hazard Mitigation
Grant Program (HMGP), Pbesaster Mitigation Grant Program (PDNMhd Flood
Mitigation Assistance Grant Program (FM®)The HMGP provides grants to states
and local governments to implement loitgrm hazard mitigation measures after a
major disaster declaration. The FMA provides funds to assist States and
communitiesin implementing measures that reduce or eliminate the ldagn risk
of flood damage to buildings, manufactured homes, and other structures insured
under the National Flood Insurance Prograth CAL OES maintains a complete
listing of mitigation grant§®® Hazard mitigation that is based on proactively
anticipating threats, rather than based on past disasters, will be necessary in the era
of climate change since the magnitude, timing, and frequency of natural disaster risk
is changing, and historical disasteference points may no longer be accurate
predictors of future threats.
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1 TheCALOES Dam Safety Program was established by Government Code §88589.5 in
1972 following a near failure of the Lower San Fernando Dam during the Sylmar
Earthquake.The Dantafety Program provides assistance and guidance to local
jurisdictions on emergency planning for dam failure eveotdlects and reviews
dam failure inundation maps, and evaluates waivers from the inundation mapping
requirement. The Dam Safety program ocdinates with the California Division of
Safety of Dams and other state and federal agencies in activities to assure effective
dam incident emergency response procedures and planning.

The CaDES Dam Program is also the designated repository of theabtfarn

FILAEdZNE AydzyRFGA2Y YI LA dzaASR Ay [/ fAF2NYA
specified in Civil Code § 1103 for real estate transactiosinformation on climate

change and dam safety in California, pleaseBox17: California Dam Safety &

Climate Chang&*

1 CAL OES developed and maintains the MyHazards online tool that allows
Californians to identify hazards in their area (earthquake, flood, fire, sunaami)
and learn steps to reduce personal rf8k.In 2011, CAL OES also launched the
MyPlan online tool for hazard mapping to support local planning efforts. CAL OES
and the California Natural Resources Agency, partnered with FEMA to develop
MyPlan as aisk assessment and communication tool. MyPlan facilitates city,
county, special district, and Tribal access to federatl stateproduced hazard data
for use in creating maps for preparing, upgrading and reviewing Local Hazard
Mitigation Plans (LHMP<peneral Plan Safety Elements, Local Coastal Plans (LCPs),
and hazard mitigation project®® Currently, the MyHazards and MyPlan tools do
not incorporate climate projection data; however, @alapt, discusseth Insetl in
the Introduction doesprovide cimate projections for local areas.

Box17

Dam Safety in a Changing Climate

Climate change can present new conditions that could potentially even exceed historical
design standards, and result in dam overtopping or faifdfeFor instance, increases in
precipitation, changes in precipitation patterns, changes inatfrtiming and quantity, and
obstruction of spillways from increased debris and sediment caused by more frequent
watershed wildfires can potentially increase thigk of dam overtopping or failure. However,
because California dam design standards have been very conservative, climate change ig
expected to have a significant effect on the néam safety of California dams under State
jurisdiction for dam safet?®®

TheDivisionof Safetyof Dams(the Division)underthe CaliforniaDepartmentof Water
Resourcess chargedwith protectingpeopleagainstiossof life and property from dam
failure 2°® TheDivisionregulatesabout 1,250jurisdictionalsizeddamsin California?®” There
areroughly180Federaldamsthat are exemptfrom Stateregulationaswell ashundredsof
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non-Federaldamsthat are not subjectto 5 A @ A &egduhotdde to their smallersizeand/or
storage.

The Division requires all jurisdictiorddms to have sufficient spillway capacity to safely pass
the design storm. Dams with even minimal downstream hazard consequences (i.e., the
downstream risk associated with a sudden catastrophic failure) are designed foryie@00
return period storms.As the level of downstream risk increases, the required design storm
increases, up to the Probable Maximum Precipitation (PMP) for the larger dams/reservoir
extreme downstream hazard consequences. The PMP is determined in accordance with
hydro-meteorological report$® ! &t N2 o6l 6f S al EAYdzy t NBOAL
ceiling of all possible storms and results from the most severe combination of meteorolog
and climatological conditions that are considered reasonably pesbitn the study ared”

The Division considers spillway performance to be the greatest threat to dam safety arisin
from climate changes and is therefore continuing to coordinate with the Department of W4
Resources climate staff to incorporate updatdinate considerations into its analyses and
work? 1 £ 3422 & LI NIG 2F GKS S5ABAAA2Y Q& YI Ay
their inlets are closely monitored to ensure that they are, or will be, clear of debris prior to
onset of the wetseason. Wildfires have historically occurred during the warm season whe
watersheds and their reservoirs can be managed to ensure spillways remain clear.

Box18

What is a 100-year storm (precipitation) or a 100-year flood?

A 100year storm or precipitation refers to a specified depth of rainfall, in inches, for a give
duration that has a 1 in 100 or 1% chance probability of occurring at least once at a partic
location in any given year. Likewise, ayg@r rainfall event haa 1 in 50 or 2% chance of

occurring in any given year. Statewide, 3@@r precipitation estimates may vary, depending
on the statistical method or distribution that is followed and the rainfall data set(s) uS&d.

Similarly, a 10§ear flood refersa a specified rate or magnitude of water flow, usually
expressed in cubic feet per second, that has a 1 in 100 or 1% chance probability of occur
any given year’*? Its flow value is typically estimated by statistically evaluating recorded
stream flov data from a particular watershed.

Not every 106year precipitation corresponds to a 1-§@ar flood since the recorded data set
for the precipitation and the recorded data set for the flood flow values are different from e
other and at the time of thét G 2 NY S@Sy iz GKS 4 GSNAKSR WV
variable. In practice, in the media, both terms are used interchangeably.

As noted elsewhere in this Safeguarding California Plan, climate change is expected to in
the frequency andhe magnitude of more severe weather events which will lead to an incre
in the magnitude of the 10§ear event. For example, a previous d@ar estimated event is
now a 70year event. In addition, the Plan noted that climate change is expected &aiser
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the frequency of 10§ear storms/floods in any year, resulting in multiple %@ar storms or
floods that occur in a single ye&r

Emergency Preparedness:

Emergency preparedness is part of emergency management that encompasses preparations to

be realy for disasters that may strike. For CAL OES, this includes activities such as supporting

local efforts in emergency planning, integrating the needs of vulnerable populations in

emergency planning, and maintaining the State Emergency’®Plabal OES is delegated by the
Governor to support and enhance all phases of emergency management which include

t NEBLI NBRySaas wSalLkRyaSsy wSO20SNE FyR aAdA3alr da
S5ABAAAZ2YE ©6S0 aAA0S ARSY imatdialsS suppbrt infodnéatrs paind ¥ LI |
of reference, and other materials to assist in development of a success@ui@mpassing

preparedness program. As further discussed below, many other state ergitretuding, but

not limited to, HHS, CDPH, CDEAITrans, Cal/EPA, the Resources Agency, and the CEC, play

1Se NRfS& Ay [ It AT2NJPAThehded Bredaigarsypteparetddnss is)k NS Ry
greater than ever given new climate risks, including increasing frequency of disasters, coupled

with other trends like a growing California population, which may leave more people vulnerable

G2 GKS ST¥FSOia 2F RAAIFIAGSNREO® /I fAYIFGS OKIy3SsS
rapidly increase capacity to ensure the ability to meet increased needsgddisasters and

emergencieg including, for instance, assessing and addressing staffing and equipment needs

to create a more flexible workforce by increasing employee readiness-tesimg staff, and

increasing the pool of employees who are qualifeed trained to respond to disasters and

other events™®

TheStateof/ I f AT2NY Al 9YSNHSyOe tfly o6{9t0 | RRNBaas
emergency situations associated with natural disasters or huozarsed emergencies. The SEP
provides a cosistent, statewide framework to enable state, local, tribal governments, federal
government and the private sector to work together to mitigate against, prepare for, respond to

and recover from the effects of emergencies regardless of cause, size, lpaatmomplexity.

The 2009 SEP recognized growing trends sughneager vulnerability to floods and wildland fires,
and the influence of extreme weather events on emergency management activities.

The 2009 SEP also established the California Emergemcyions (EF) which consists of 18
disciplines deemed essential to the emergency management community in California. The
California Emergency Functions define state functional capabilities, emergency management
activities and resources needed in theldoling areas:

EF I¢ Transportation

EF 2 Communications

EF 3 Construction and Engineering
EF 4 Fire and Rescue

EF 5 Management

EF 6 Care and Shelter
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EF ¢ Resources

EF 8 Public Health and Medical

EF & Search and Rescue (USAR merged Bl Fire and Rescue
and Wildland SAR merged with EF 13 August 2013)EHAaBardous
Materials

EF 1X Food and Agriculture

EF 12 Utilities

EF 13 Law Enforcement

EF 14 Recovery

EF 1% Public Information

EF 16 Evacuation (merged with EF 13 Lawdertgment August 2013)
EF 1% Volunteers and Donations Management

EF 1& Cyber Security

In 2010, CAL OES released a Contingency Plan for Excessive Heat Emergencies, a contingency

plan supporting the SEP. This plan outlines the actions the State ofrdalifoll take in

support of local government when an extreme temperature event is anticipated or has

occurred. This plan also provides guidance for local government andm@rnmental

organizations in the preparation of their heat emergency responsespdad other related

activities, and is further discussed below under the heading of Highlights of Steps Taken to Date

and Success Storié¥. As noted in the Public Health section of this document, CDPH and

/' fk9t! KIF@S a2 NBorEktareReak GhdaricsraNAA y 3 / | £ A T2 N.
wS 02 YY Sy BRI GALDKSaaiso has a Contingency Plan for Extreme Cold/Freeze
Emergencie§®

The SEP designates lead agencies for each emergency function, and as noted above, many state
entities play keyrolesih I f A T2 NY Al Qa4 SYSNBSyOeé LINBLI NSRySaa

1 Pursuant to the State Emergency Plan, HHS is the lead ageriybior
Health and Medical activities and services statewide in support of local
jurisdiction resource needs for preparedness, respoasé, recovery
from emergencies and disaste?®. As noted in the Public Health section
of this document, climate change poses risks to public health, including,
but not limited to, severe heat events and smoke exposure from
increased wildfiresHHS includeboth the California Department of
Public Health Emergency Preparedness Office (CODPHEPR)S a il 1 SQa
lead on health emergencies and the Emergency Medical Services
Authority (EMSA). CDPH EPO and EMSA both work closely with CAL OES.
Among other thingsEMSA coordinates statewide activities for
emergency medical services, assists CAL OES with the emergency
management component of the State Emergency Plan, and develops the
California Disaster Medical Response Bfari. 5t | Q alan8 andh
executes activitie to prepare Californians for public health
emergencie$?®*/ 5t 1 9th | f&az2 YlIAydGlriAya GKS a. S -
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provide information on preparing for public health emergencies including
floods and wildfire$?®

1 CDFA is the lead agency on emergency manageretted to food and
feed safety and agricultural diseases and pests. As further discussed in
the Agriculture section of this document, climate change poses a variety
of risks to food and agriculture, including, but not limited to food and
feed safety ad agricultural diseases and pests; for instance, severe
drought is a climateisk, with significant impacts for agriculture (and
other sectors). Drought and drought management is discussed further in
the Water section of this document.

The California Uities Emergency Association (CUEA) serves as agqfaiontact for
critical infrastructure utilities an€CAL OE&nd othergovernmental gencies before,
during and after an event to:

f Facilitate communications and cooperation between member utilitiesutalic
agencies; and with neamember utilities (where resources and priorities allow);

1 Provide emergency response support wherever practical for electric, petroleum
pipeline, telecommunications, gas, water and wastewater utilities and;

1 Support utility emegency planning, mitigation, training, exercises and education.

The Energy Commission works with and provides support to CAL OES in
the form of information gathering, technical expertise, programs, and
contingency planning with respect to energy. The gipal contingency planning
programs include the Energy Emergency Response Plan, Petroleum Fuels Set
Aside Program, Local Government Program, Economic Assistance Program, and
Demand Reduction ProgranClimate risks to Energy are further discussed in the
Erergy section of this documeAt!
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Box19

California Department of Water Resources; 1997

Response
As noted in this section and in other sections of this document, climate change is likely to lead

to more frequent and more severe weather events and climafated disasters and
emergencies, such as heat waves, floods, drought and wildfires. Emergspoynsecapability
will likely need to be enhanced in order to address these escalating threats.
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Box20

California Department of Water Resources; 1997

The Standardized Emergency Management System (SEMS) unifies all elements of CA's
emergencymanagement community into a single integrated system and standardized key
elements. SEMS continues to be used in California for managing emergencies involvirlg multip
jurisdictions and agencies.

SEMSNIMS Integrationthe CAL OES is responsible for coordinating and monitoring the overall
statewide integration of the SEMS and the National Incident Management Syiiéh3 ¢o

meet federal NIMS requirements and timeframes. NIMS was developed by the federal
Department of Homeland Security (DHS) pursuant to Homeland Security Presidential
Directive/HSPE to ensure that all levels of government acrtiss nation have the capability

to work efficiently and effectively together, using a national approach to domestic incident
management.

CAL OES Response includes Regional and State Operations California State Warning Center,
Public Safety Communicationsfioé, Fire and Rescue, Law Enforcement, Mutual Aid System,
Membership in Emergency ManagemeXasistance Compa(EMAC), Catastrophic Response
Planning, the Joint State/Federal CONOS, and public/private coordination.
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http://www.fema.gov/national-incident-management-system






































































































































































































































































