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Science tells us thatthétAOOES8 O Al Ei AOA EO AEAT CET Cch AT A EOI Al
these changes. Climate disruption drives extreme weather events such as coastal storm surges,

drought, wildfires, floods and heat waves. As Californians are painfully aware, these eigecan be
devastating. It is, therefore, imperative that we act to reduce the vulnerability and increase the

resilience of our residents, communities and natural resources.

California released its first comprehensive plan for adapting to climate change 2009, and updated
that strategy with the 2014 report Safeguarding California: Reducing Climate RiSince 2009,
California has experienced several of the most extreme natural events in its recorded history:
severe drought, an almost norexistent SierraNevada winter snowpack, five of the top 20 largest
forest fires ever recorded in the statdn terms of acreage burned, and baeto-back years of the
hottest average temperatures. According to the California Climate Tracker, the winter average
minimum temperature of 2014-15 for the Sierra Nevada region was 32.1 degrees Fahrenheit, the
EFEOOO OEIi A OEEO OAI OA xAO AAT OA %defirhgOd O AOAAUET C
As greenhouse gas emissions continue to accumulate and climate disruption grows, such
degtructive events will become more frequent. The historical record, which once set our
expectations for the parameters of weather and other natural conditions, is becoming an
increasingly unreliable predictor of the natural conditions we will face in the futre.

This document details how California will build the resilience of our residents, communities, and

ecosystems to the emerging impacts of climate change. The ten implementation plans presented

here represent a master blueprint for executing actions remmmended in the 2014 report

Safeguarding California: Reducing Climate Risk AO AAT 1 AA A O ET "1 OAOTT O "«
Executive Order (B30-15).

We use a number of words, including adaptation, resilience, readiness, and safeguarding, to

describe a simpe concept: ensuring that people, communities, and natural systems are able to

withstand the impacts of climate disruption. Acting today reduces harmful impacts for ourselves

and future generations. By utilizing reliable, timetested strategies, we increas resilience to the

effects of climate change. For example, healthy forests clean our air and water, wetlands help

absorb rising tides and storm surges, and parks, open space, and farmland sequester carbon and

minimize the effects of urban heat islands. FaE  OAAOT 08 O EIi bl Al AT OAQEI T bl A
ensure that all communitie® particularly those most vulnerable to climate change can help to

shape our climate adaptation strategies.

Climate science continues to improve and add to our knowledge of pacts and response. As the
science evolves, we must accelerate the pace at which we translate science into action to protect

8



against these powerful environmental changes. We also need to integrate social scientists and
communications experts to convey clirate change impacts in a manner that furthers understanding

AT A OPAOEO AAOEIT O OEAO AOEI A OAOEI EAT AA8 #AIlEAN O
AOOAOCOI AT O OI AAOGAOIETA Al Ei AOCA 6011 AOAAEI EQEAOS
impacts allows us to effectively prioritize actions and maximize limited resources.

For lower income individuals and communities, the challenges of responding and adapting to

climate are even greater. Drought, flooding, fires, and heat waves all pose health,rexoic, and

logistical challenges to disadvantaged communities that may lack the financial and organizational

resources to respond to and recover from a disasteA recent study from the University of

California, Davis pegged the total economic impact of@2015 California Drought at $2.7 billion,

with an estimated 10,100 seasonal farm worker jobs lost.

Understanding the concerns of the most vulnerable residents and incorporating diverse voices in

the planning of our adaptation strategies will make our finarecommendations more responsive

and effective. The compilation of sector implementation plans for climate resilience includes a new

OAAOT O &£ AOGOAA 11 O#1i11 01T EOU $AOGAITPIATO AT A |, AT A
regional work currently underway to strengthen communities through integrated efforts in the

areas of energy, water, public health, and urban planning. The sector highlights how integrated

regional approaches are crucial for building community resilience across the state. Linking

community development and land use allows us to raise the quality of life for all and meet our

sustainability goals.

Creating a more integrated and regional approach to communitigased climate adaptation is not
easy, but through the combined efforts of the Goverl 06 O / £ZFZEAA 1T £ 01 AT 1T ET C
Ci OAOT i AT 66h AT A OEA OOAOAGO #I1 Ei Addordihale@ET T 4AA
resilience-building regional actions. The successful completion of projects such @t Breu®er

Marsh Restoration FPojectd,currently underway along the Point Pinole Regional Shoreline in

Richmond,, will help inform future opportunities to connect multiple sectors and maximize

resilience by incorporating bike pathways, public recreation, and wetlands restoration

-_
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Innovative new projects tie together sectors to bolster resilience, but making sure that California is

ready for the changing climate will also require altering how routine tasks of State governance are

carried out. In these plans, state agencies show howkiJ AOA EIi D1 Ai AT OET ¢ OEA '
directive to take climate change into account in all planning and investment decisionsn part

through full life-cycle cost accounting. The Affordable Housing and Sustainable Communities

Program, for example, makes resiént placement and design a threshold consideration for project

proposals. Climate change adaptation in California is being undertaken through everything from

cutting-edge construction to grant guidelines; every sector and every lever for change in

government has to be a part of the strategy.

Climate disruption creates an unprecedented challenge that demands cooperation. While reducing
greenhouse gas emissions will help California avoid the most harmful effects, we must also
recognize that some impacts ar@aow inevitable. Moving forward, we must come together to take



meaningful action as we adapt to our changing reality. United, we can protect our homes,
communities, and state, and continue to prosper.

I INRA Odzft GdzNIF £ { SO0 2NJ t

Introduction

California benefts from one of the most valuable and diverse agricultural industries in the world,

producing over 400 different commodities which were valued at $46.4 billion in 2013. Nearly half

I £ OEA 5T EOAA 30A0A0G6 AOOE OO(CBAAACLR) AGtActimbid, 20 AOA ¢
of U.S. milk is produced in Californi@CDFA, 2015) Livestock products (dairy products, meat, eggs

and wool) and specialty crops ffuits and vegetables, tree nuts, dried fruits and horticulture and

nursery crops, including floriculture production) epitomize California agriculture and are exported

throughout the world contributing to local, national and global food security. Agriculture is

successful in California due to the unigue climate, prime soils, innovative farming techniquasd
AOEOEAAI EOOECAOQOEIT ET ZFOAOOOOAOOOA8 4EA OOAOAGO i
of food crops, in some cases, yeaound production.

Impacts from climate change threaten the agricultural industry in California. The great divertsi of

OEA OOAOAB8O ACOEAOI OOOA AT AOG 1T AT A OTi1 A OAOGEI EAT AA
complexity of adaptation due to the varied impacts to individual crops or livestock animals.

Research in California indicates that agriculture is vulnefale to climate change as well as other

pressures such as urban development. Several studies predict declines in crop yields during the

2050 and 2100 timeframes(Deschenes and Kolstad, 2011; MedelliAzuara et al, 2011; Lobell et al,

2006).

InordertoproOAAO #Al E&AI Ol EA6O OAOTI OOAAOh ET Al OAET ¢ ACOE
the state has developed a thre@ronged approach to climate change policy: reduce emissions,

facilitate adaptation to climate change impacts, and scientific research tlirect policy for both

mitigation and adaptation efforts(CNRA, 2014)Safeguarding CaliforniaReducing Climate Riskhe
OOAOAGO AAAPOAOGETT OOOAOAcCU DPOI AGAAA AU OEA #Al EE
coordination with many other state agencis, provides a summary of potential impacts to California

AOT 1T Al EI AOGA AEAT CA AT A AOEI AO A & O1 AAGEIT &I O A
OAOEI EAT AA8 )OO OAAT I 1 AT AAGETT O EAI P COEAA OOAOA
tEAO xEI 1l OAEACOAOA #Al E&El Ol EA6O ACOEAOI OO00AT OAAC
dual role of both mitigating greenhouse gas emissions while increasing adaptive capacity,

illustrating the comprehensive movement to ensure a thriving angbroductive agricultural industry

in the state despite ongoing and inevitable climate impacts.

This implementation plan is a crucial step in realizing this positive future in the face of climate
change. It succinctly lays out the vulnerabilities that thet&te must help build resilience against,
and goes on to outline specific actions to address the recommendations presentedSafeguarding

10



California. Most importantly, the plan details initiatives that will be implemented and provides
insights into how adaptation can be tracked over time.

Vulnerability Assessment

The first step in addressing climate change is to analyze impacts and the vulnerabilities they create.
California has undertaken many vulnerability assessments, so this section will only givénggh-level
overview of climate change impacts and vulnerabilities. Specific resources to help further
understand the climate threats faced by agriculture are cited.

It must be noted that changes in climate lead to complex muifactorial impacts on the agicultural
sector such as changes in the way that plants interact with pests or beneficial species (such as
pollinators). There may be unforeseen impacts because ecosystems, including those on working
lands, are dynamic and highly variable throughout Cabfnia. Impacts will occur in tandem and
some may have synergistic or feedback effects.

Extreme Heat and Temperature Change

According to a recent vulnerability assessment completed by the United States Department of
Agriculture (USDA) Southwest RegionaClimate Hub, the average maximum temperature in
California is expected to increase by-2°C from 20402069 (2015). Record warm temperatures are
becoming more commonimpacting both crops and livestocklncreasesin temperature beyond
optimal ranges causdosses In livestock, heat waves and extreme temperature lead to heat stress,
lower milk or egg production and changing disease epidemiologfCNRA, 2014) Crops are also
impacted by increasing temperatures; the severity is dependent on the crop and developntal
stage of the crop during the heat event. For example, winter chill hours, which are necessary for
tree fruit and nuts to complete dormancy, have decreased since the 1950s resulting in reduced
yields (Baldocchi and Wong, 2008)In some scenarios, by 200 chilling hours could be reduced by
80% from 1950 (Hatfield et al, 20148 # Al E&ZI O1 EAG O DPOAI EOI xET ACOADPA
by increasing temperatures as grape varietals are sensitive to climate. A study estimated that
suitable winegrape growing regions in California could shrink significantly by 2050, 60% in some
scenarios (Hannah et al, 2013).

Changes in temperature and precipitation patterns may allow for pest and disease distributions to
change or for new invasive species to become estatied in California where once they could not
(CDFA, 2013) State and federal programs to exclude, detect and eradicate invasive species from
California will be stretched as incidences increase. Several studies predict that some endemic pest
generations wil increase with increased temperature. One example includes navel orangeworm, a
pest of walnhuts and almonds, which will increase from-3 generations per year in 1950 to 5
generations per year before 210qLuedeling et al, 2011) These additional pest presures will likely
lead to increased pesticide use, an environmental concern and also an additional cost to farmers,
and strain the ability of existing state programs to manage and control pests.

Other farm inputs may also increase in cost. Research shothsit elevated atmospheric C@levels
can reduce the nutritional quality of forage crops such as alfalfa and pasture; leading to higher feed

11



costs for livestock operators. Furthermore, elevated atmospheric G@ecreases the effectiveness of
glyphosate, a ommonly used herbicide (i.e., Roundip) which most likely will lead to increased use
or higher concentrations of applications(Hatfield et al, 2014). Droughts can also exacerbate weed
problems because weeds utilize water that would otherwise be used by dught-stressed crops,
resulting in the need for more effective weeetontrol tools.

A recent study shows that climate change has doubled the likelihood of extreme heat in the Central

Valley; in particular nighttime temperatures areobservedo be higher sin@ the 1960s due to

climate change. These high nighttime temperatures sustain heat exposure for vulnerable

Pbi DOl AOEITO xEI 1T AU 110 EAOGA AAAAOGO O AEAE OAAAT A
that agricultural workers are at increased risk of matality due to sustained heat events because

nighttime offers no relief from heat stresgMera et al, 2015)

Extreme Weather Events

Extreme winter storms and floods present a clear danger to agriculture. A report by thé&S.

Geological Survey (USG&)und that a single extreme 1000year winter storm could cause up to

$725 billion in damages to the California economy, much of that from flooding in the Central Valley.

Climate change makes it more likely that California will experience extreme events like tl&reat

&TTTA T&£ pyoch xEEAE Al OAOAA 1 OAE 1T £ OEA OOAOABO
water (Ingram, 2012; Porter et al, 2011) In more recent history, flooding in 1997 caused

substantial losses to the agriculture sector including;

1 Croplosses totaled $107 million, with the largest losses being walnuts, wine grapes, winter
wheat, and alfalfa.

M Livestocklosseswere another $12 million.

1 Damages to farm infrastructure (irrigation systems, roads, buildings, and fences) totaled
$109 million (Porter et al, 2011)

Climate scientists have shown that climate change will cause more precipitation to fall in fewer but

heavier events, increasing flood risk and making water management more difficult. Soil erosion

often results during heavy precipitatid A OAT 00 AO OEA OI EI 60 AAEI EOU Ol
Soil is lost as the sediment flows downstream; causing pollution from nutrients and sediment

loading downstream (Hatfield et al, 2014). Strategies to improve soil water holding capacity in

combination with modernization of flood control infrastructure could help mitigate soil erosion and

capitalize on floodwaters for groundwater recharge.

Drought

Because California has a Mediterranean climate, with little or no precipitation falling during thlate
spring and summer months, agriculture is dependent on the collection and movement of water for
crops and livestock needsElevated temperatures in the region will undoubtedly negatively impact
water storage in snow pack, necessitating changes to tiaay water is managed, delivered and used
in the state as evident from the current ongoing fouyear drought.

12



In 2014 and 2015 California agriculture experienced the greatest ever reduction in water
availability due to low stream flows and low reservoir evels.

i Statewide losses due to drought in 2014 included 17,100 total agricultural jobs and $2.2 billion.

9 Net water shortages for agriculture in the 2014 drought most severely affect the Central Valley
with at least 410,000 acres lost to fallowing and@@8nillion in lost farm revenue (Howitt et al,
2014).

9 In2015542,000 acresvere estimatedo be fallowedc which is 114,000 more acres than in
2014.

91 Direct agricultural costs of drought in 2015 are estimated be about $1.84 billion and 10,100
direct seasenal jobs. When multiplier effects are considered, losses to all economic sactors
as high as $2.74 billion and nearly 21,000 total jdlmwitt et al, 2015).

During times of drought, groundwater is more heavily relied on to maintain agricultural prodution
(and to keep crops and livestock alive). Unfortunately groundwater depletion represents a terrible
vulnerability to climate change and results in secondary impacts such as aquifer collapse and
subsidence. NASA recently announced that the rate of sutbehce in the Central Valley has
increased due to the drought with some areas in the San Joaquin Valley sinking a foot in less than a
year (Farr et al, 2015). Subsidence represents permanent loss of water storage since the depleted
aquifer collapses under he weight of the earth above. This is directly opposed to agricultural
adaptation to climate change and leaves the industry less resilient to future water scarcity. One of
the most practical and cost effective methods for ensuring aquifers are sustainalitgo the future is
utilizing on-farm groundwater recharge during months of heavy precipitation. The practice of
groundwater recharge on agricultural lands is critical to ensuring long term use of groundwater for
multiple purposes and future generations.

Sea-Level Rise

In fertile coastal and estuarine farmland like that found in the Bay Delta and along the central
coast sealevel rise will combine with other impacts to heighten harmful effects like salinity
intrusion into surface and groundwater. Inthe Péh OT 6 AT 1 AU 11 #Al E&Al Ol EA6O #
indicate that saltwater flows into the groundwater basin at a rate of 200 feet per yegWWVallace and
Lockwood, 2010) This is to the detriment of the highvalue vegetable and fruit growers in the

region who are adapting with water conservation, but also must cope with impaired water quality
and future uncertainty. In the SacramenteéSan Joaquin Delta, drought reduces the volume of water
flowing out to the ocean and allows for saline water to creep inland, imgéng sensitive ecosystems
and farms both in the Delta and also in areas that receive irrigation water from the Delta such as the
South San Joaquin Valley. Groundwater recharge projects during increased precipitation events on
farms have been shown to mitjate salivater intrusion.

13



Current Actions to Prepare for Climate Impacts

Safeguarding California: Reducing Climate Ridkentifies high-level actions needed to protect
California agriculture from the impacts of climate change. The California Department of Food and
Agriculture (CDFA), state and federal partner agencies have engaged on several of these actions.
CDFA has deMeped outreach and incentive programs such as the Healthy Soils Initiative, the State
Water Efficiency and Enhancement Program (SWEEP), the Dairy Digester Research and
Development Program (DDRDP) and he developed tools and partnerships that support adajaat
efforts. These efforts are listed in Table 1 and discussed in depth in the following sections.

Table 1. Summary of Adaptation Activities to Date

Actions are not listed in any order of importance. Ongoing activities (F and G) are not discussed in
furt her detail since the ongoing work on those items is outside of state agencies.

Action Needed Actions Taken

A.Develop Best Management Practicelhat CDFA- The Heathy Sails Initiative

Reduce Climate Risks .
CDFA- Specialty Crop Block Grant Program

B.Development Incentive Programs for CDFA- State Water Efficiency and Enhancemen
Sustainable Practices for Resilience Program (SWEEP)

CDFA- Dairy Digester Research & Development
Program (DDRDP)

CEC Water Energy Technology (WET)

C. Implement Resilient Weer Management CDFA SWEEP
DWR Agricultural Water Use Efficiency
CEC Water Energy Technology

2014 Sustainable Groundwater Management
Act

D. Reduce Farmland Conversion The California Land Conservation Act of 1965

DOC The California Farmland Conservancy
Program

DOCG High Speed Rail Agricultural Land
Mitigation Program

Strategic Growth Council Sustainable
Agricultural Land Conservation Program

14



OPR- General Plan Guidelines Update

CDFA Benefits of Farmland Conservation
whitepaper

E. Develop New Technolgies USDA/Colorado State University Come®lanner

Pest and Invasive Species Monitoring and
Forecasting

F. Collect and Preserve Agricultural Genetic  Ongoing activity at federal level and through the

Material State University systems
G. Invest in Improvenents to Adaptive Ongoing activity at the industry level and at
Agricultural Equipment universities

A. Develop Best Management PractcEhat Reduce Climate Risks
#Al EZAI Ol EAGO Z£AOI AOO AT A OAT AEAOO AOA Al OAAAU O0AO
by compiling and developing a set of best practices to reduce climate risk. These management
techniques will build local and regional resilience in CaliforE A8 O to [ EI T EIT AAOA
land. TheHealthy Soils Initiatve EO OEA AAT OOAT DPEAAA 1 /£ -smarg! §C
management practices.

Governor Brown introduced theHealthy Soils Initiativein his proposed budget for the 201% 2016
fiscal year. The purpose of the Healthy Soils Initiative is to build the organic matter content in soils
which offers multiple benefits that contribute to food security and climate change resilience. Soils
that are rich in carbon, or soil organic matte(SOM), are more resistant to erosion (such as could
occur in an extreme wind or precipitation events), have greater water retention (providing
resiliency during water scarcity) and provide nutrients to crops, among numerous other ecosystem
benefits.

Consigent with this initiative, several actions have been identified to:

9 Protect and restore soil organic matter in soilsvith management practices such as
no till and cover cropsto ensure climate change mitigation and food and economic
security

1 Identify sustainable and integrated financing opportunities, including market
development, to facilitate increased soil organic matter

91 Provide for research, education and technical support to facilitate healthy soils

91 Increase governmental efficiencies to enhance sdikalth on public and private
lands

15



9 Ensure interagency coordination and collaboration

CDFA, as the lead agency for the Healthy Soils initiative, has outlined both short and kegn goals
for a healthy soils program including developing and demonstrating best management practices

(such as utilizing cover crops, conservation tillage, andéreased use of soil amendments such as
compost) for sequestering carbon and creating soils that are resilient to climate change impacts.

The Healthy Solil Initiative is a multtagency effort and has the potential to have beneficial cross
media effects onwater resources, climate change adaptation and mitigation, nutrient management
and waste reduction. It also will require close collaboration with stakeholders. As the Healthy Soil
Initiative develops, a better understanding of how soils play a role in cliate change resiliency and
food security will be realized. CDFA is positioned to share that understanding with agricultural
stakeholders.

CDFA also administers federal funding in th8pecialty Crop Block Grant Program . This money is

designated to researchputreach and education projects that enhance the competitiveness of

#Al EZLl Ol EA6O OPAAEAI OU AOI D08 4EAOA AOA OAOAOAI £
environmental stewardship and conservation including the development of management strategie

that facilitate specialty crop adaptation to climate change impacts.

B. Develop Incentive Programs for Sustainable Practices for

Resilience
Safeguarding Californiaeported that action is needed to develop incentive programs for
sustainable, sciencébased pactices that create resilience to climate impacts. The State is
successfully pushing forward on research, pilot programs, and grants that provide farmers with the
financial and technical support they need to implement sustainable practices that are gotat their
bottom line, Californians, and the climate.

Senate Bill 103, emergency drought legislation from March 2014, designated $10 million from the
Greenhouse Gas Reduction Fund for CDFA to disperse to farmers for the implementation of
irrigation practi ces that save water and reduce greenhouse gas (GHG) emissions. The resulting
program, the State Water Efficiency and Enhancement Program (SWEEP), promotes both
climate change mitigation and adaptation through water management and energy efficiency,
making agriculture more resilient to the impacts that climate change will have on water and energy
resources.

CDFA designed SWEEP to provideats for irrigation improvements that conserve water (e.g.,
conversion of flood irrigation to micro irrigation or implementation of water management tools)
with energy efficiency components (e.g., conversion of diesel pumps to electric or renewable energy
sources) that reduce GHG emissions. These projects have allowed farmers to effectively manage
water resources and create resiliency in their operations through the use of eiarm technologies
(e.g., soil water sensors and irrigation scheduling).
Thedevel DI AT O T £ OEA 37%%0 EO Ai 1 OEOOAT O xEOE OEA OA
Consortium to incentivize such practices that can improve water manageme(@DFA, 2013) The
16



Consortium was a group of farmers and scientists whwere brought together in 2011 by CDFA to
evaluate climate change impacts and provide feedback to the department on what is required by
the agricultural community to adapt to climate change.

#$&!/ 60 1 AAAAOOGEED ET AAOAI T bEUréssseciotaband Al O1 AT T 1T AA
intergovernmental efforts that involve state action to adapt to climate change throughgricultural
water management.TheWater-Energy Technolog§WET) Program, for instance, will provide financial
assistance to implement innovativedienologies on farms that wikad to water savings and reduced
GHG emissionhe WET Program complements SWEEP by incentigaingrsion to low pressure drip
systems that can save water and reduce energy and greenhouse gas emissiotiseaiiohovatie
technologiesCDFA is working with the Department of Water Resources, Califdfater Resources
Control Boardand the Energy Commission, the entities administering the program, to maximize its
impact on building resilience on farms.

CDFA is also workig on incentivizing practices to obtain both mitigation and adaptation on

California dairies through theDairy Digester Research and Development Program (DDRDP).

$AEOU AT AAOT AEA AECAOOAOO AOA pPiT EOCAA O AAATIT A A
energy portfolio. By utilizing methane to create renewable energy, they mitigate methane

greenhouse gas emissions and also help the industry adapt to a changing climate. Digesters can

provide dairy operators with an additional income source which offers emnomic security and on

farm diversification. Additionally, the by-product of digestion, digestate, is a useful soil amendment

which can contribute to healthy soils and improve crop health. The expansion of anaerobic

digesters in California will also assisthe energy and transportation sectors adapt to climate change

AU DPOT OEAET C A OATAxAAIT A AT A £l AgeEAI A £OAT O OOAA
increases.

In 2014, CDFA was provided $1million from the Greenhouse Gas Reduction Fund fwrovide

grants for digester development and to fund researchnd demonstration projects that study and

facilitate changes in manure management practices at California dairies that will directly result in
greenhouse gas emission reductions: and, facilitatmiproved understanding of the scientific and

technical aspects of dairy digesters to provide information about their economic feasibility,

widespread implementation and environmental benefits

In July 2015, CDFA announced that four new dairy digester projects would receive funding, in
addition to one existing defunct digester that would receive funds to help retart operation. CDFA
expects the program to continue as a climate change adaptioncamitigation measure.

C.Implement Resilient Water Management
CDFA continually engages with stakeholders and irrigation specialists regarding the best methods
to promote water efficiency in agricultural systems. CDFA has a responsibility to promote
sustainable agriculture in California and through conversations with irrigation experts, farmers and
ranchers, and agency partners it has become clear that agricultural water use in California is
complex and solutions must be regionally drivenimplementation of inproved water management
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must balance a variety factors such as groundwater recharge, surface water delivery and allocation
systems, crop type and productivity and wildlife management.

The SWEEP program, mentioned above, is one effort by CDFA to incem&vimproved water
management on farms. The Department of Water Resources is administering thgricultural
Water Use Efficiency Program (Ag WUE) which provides funding to agricultural water suppliers
to make improvements to conveyance systems. This progradelivers a critical piece of statewide
agricultural water management and facilitates flexibility in agricultural water management to the
benefit of all Californians.

Historic legislation passed and signed by Governor Brown in 2014, tf&ustainable Groundw ater
Management Act, initiated an important process of strategic groundwater management in
California. The ongoing drought has drawn attention to this critical need in California. The
Department of Water Resources and the State Water Resource Control Bohaye been tasked with
leading the effort which revolves around integrated regional water management.

Moving forward, CDFA will continue to investigate innovative water management strategies that

agricultural operators are utilizing throughout the state b deal with specific water quantity

concerns and new technologies that can contribute solutiong. A1 E £ OT EA8 0 OOAOOAT OEA
water management will certainly have broad benefits for the agriculture sector; for more

information on this comprehense OA A £&1 0O0h OAA OEA xAOAO OAAOI 080 |
Safeguarding California

D.Reduce Farmland Conversion
According tcSafeguarding Californiagducing the rate of farmland conversion will buffer against
climate risks by supporting smart growth, ragitug unsustainable sprawl, and promoting sustainable
food systems and ecosystems. Farmland conservation is a critical component of ensuring food security.
{AYOS /IEAFT2NYAIQA FINNY{IYR A& &2 dzyAljdaflaBdilh & A€ ¢
the right locations to allow for food production and flexibility as impacts of climate change become
more severe (CDFA, 201%jecent research showing that, admeacre, urban areas emit seventy times
more greenhouse gases than farmland in Gadii emphasizes the important role that farmland
conservation has to play in our climate change policy (Jackson et al, 2012).

TheCalifornia Land Conservation Act of 19@&own as the Williamson Act) allows landowners to enter
into restrictive land useantracts with local governments. These contracts limit the use of the land to
agricultural production, compatible uses, or open space. In return, the landowner benefits by having the
property taxed based upon the value of its agricultural production andtag@otential market value,

which always includes some speculative value. Participating landowners are protecting 16.3 million
acres(California Department of Conservation, 20I3)e California Farmland Conservancy Program,

has alsdbeen a valuable tool in providiq@ermanent protection of important farmland in the state, with
over 70,000 acres currently under permanent agricultural conservation easements, as a result of state
and partner investments.
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The Department of Conservatiom$ developed a new program, tiigh Speed Rafgricultural Land

Mitigation Program whichisRS&A 3y SR (2 YAGAIF GS | ANROdA GdzNI £ €+ y
Rail Project through the use of agricultural land easements on agricultural lamdilzsirdocation, size

FYR ljdzZrf A& Fa FENYElFryR GKFEG Aa t2ad Fa | NBadz

In 2014 the State took an additional step to promote farmland conservationStibinable

Agricultural Lands ConservatigfALCprogram is administered by the Strategic Growth Council and

the Department of Conservation. This program was developed with input from multiple state agencies,
including CDFA. The Strategic Growth Council allocated $5 million in th@034iscal year fromhe
Greenhouse Gas Reduction Fund for the program. During tHé& Tiécal year, The SALC program

included $1 million for cities and counties for farmland conservation planning. A second component of
the program included $4 million for the purchase of agjtioral conservation easements. In future

years, this comprehensive program will also include a third component; payments to landowners for
utilizing management practices that reduce GHG emissions. This program is not only designed to reduce
GHG emissions, dzii | f 42 AGNBYy3IGKSY I ANAKROdzZ dzNBEQa& | RILIWGAGS
development.

E. Develop New Technologies
#$&! EO A EAU PAOOT AO ET AOAAOGET C TAx OAAETTIT CEA
CDFA worked with USDA and Carlado State University to develop a new tool calleGOMET
planner . This tool has been designed to enable farmers to assess the GHG emission reductions from
implementing various land management practices. Some of the practices incorporated in COMET
Plannerinclude conservation tillage, strip tillage, cover cropping, windbreak establishment and
habitat restoration, among others. The development of tools to help agriculture adapt to climate
change is one of the recommendations referenced in the Climate Cha@mnsortium final report
(2013).

Climate change is expected to lead to temporal and geographical shifts in not only food production

but also impacts from pests and invasive species. One recommendation outlined in the Climate

#EAT CA #1101 OOEOI Z£ET Al OADI &ndadépiphsdOidrcdastingtaads # $&! O
OEAO AAAT O1 6 &I O OEA AEEAAOO 1T &£ Al Ei AOGA AEAT CA8o
and understand pest and invasive species movement with climate change using internal pest

detection databases.

Next Steg

Despite the broad range of efforts being undertaken by state government to reduce climate risk,
adaptation to climate impacts is an ongoing process that will require substantial resources and
ingenuity to continually advance .Safeguarding Californianakes clear that adaptation is an iterative
process; it will require broadening and improving upon current efforts as climate impacts continue
to grow more extreme and expose additional vulnerabilities. This section details the research
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guestions and additiond actions that the State will undertake as it continues its mission to
OAZEACOAOA #Al EEI OT EAG6O PAT PI Ah AT OEOITT AT Oh AT A A

Research Needs

Demonstration Projects

#$&!' 60 #1 EIi AOA #EAT CA #1101 OOEOI bBOI OEAAA A OOEOA
adaptation. There are management practices in the scientific literature used in other regions of the

world that may have applicability in California for climate éiange adaptation. Demonstration plots

that can provide proofof-practice are needed in California to test the adaptation strategies and

economic benefits/limitations of these practices. Types of demonstrations include (CDFA, 2013):

9 Structural, mechanicalor biological methods to reduce crop heat stress;

9 Crop training systems for perennial crops to protect them from heat stress and sunburn;

1 Cover cropping and crop rotations that can efficiently utilize irrigation systems and prevent
runoff;

1 Water consenation and/or efficiency outcomes of grower use of soil moisture monitoring,
on-farm water storage, and improved irrigation uniformity;

91 Benefits of habitat restoration in largescale agricultural systems.

Cocomposting of Dairy Manure and other Organicsi¢s

The California 4t Climate Change Assessment for Researstope of work includes a proposal
submitted jointly by CDFA and CalRecycle regarding -@mmposting of dairy manure and food
waste. This research relates to several statewide policies includinfge diversion of organic waste
from landfills and the Healthy Soils Initiative. This proposal seeks to quantify the water retention
benefits and GHG reductions of aerobically composted food waste and manure in comparison to
non-composted manure and food wste. Increasing the moistureholding capacity of soil is a
drought adaptation strategy as it will promote water conservation and improved crop health.

Economic and Environmental Costs, Benefits, and Risks of Climate Change

Adaptation
The California 4" Cimate Change Assessment for Research scope afriwincludes research
OACAOAET ¢ OEA AAiITI i EA OEOEO bPi OAA Au Al EIi AOA AEA

likely costs of adaptation strategies. The purpose of this proposal is to provide growers atite
agricultural community information needed to inform the decisionmaking process regarding
farming practices in relation to climate change impacts. The research proposal seeks to answer the
following:

9 Identification of where specific major crops grownthe state are vulnerable to climate change
impacts including potential economic loss;

91 Potential practical barriers and economic cost (including potential resources to cover the costs)
for specific large acreage specialty crops to be relocated (ingudfrastructure
considerations) to other regions of the state if climate changated impacts (e.g., increased
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temperature, flooding, reduced winter chill hours) render the current growing regions
unsuitable in the future;

9 Evaluation of current Califora conditions and climate analogs (at 50 years and 100 years in the
future) through modeling to determine if specific adaptation measures can be used and
potential economic cost of those measures;

1 Model projections of where specialty crops will be bssited under future climate conditions in
consideration of agronomic variables and natural resources (e.g., soil type, topography, water
availability);

1 Benefits of maintaining wild or restored habitat in agriculture areas to lessen climate change
impacts b agriculture and help adapt to a changing climate (e.g., quantifying in dollar amount
the benefits of establishing native pollinator or beneficial predator habitat);

1 Impact of climate change on rural and urban food security in disadvantaged communities
throughout the state;

1 Identify regions of California with the greatest vulnerability to loss of agricultural employment
opportunities;

9 Identification of potential partnerships and resources (e.g., conversion of food processing
facilities to accommodate crop shifting) as adaptation measures to address climate change
impacts to specialty crop agriculture in California.

Additional Actions
1. Identification of management practices for adaptation

&AOI AOO ATiTi1T1T1U PAOOGEAEDPAOGA ET AT i1 O1TEOU 1 AAOTEI
work with partner agencies such as the USDA Southwest Climate Hub to develop a management

practice forum and online reference tools. Demonstration projects will be beneficial to prove the

efficacy of potential adaptation practices in California. To complement demonstration projects, a

forum for agriculturalists to share their on-farm experiences and experimerg regarding water

efficiency measures, crop heat stress strategies, alternative crops, among others, would be valuable

and help with the implementation of management practices as potential adaptation strategies.

CDFA will consult with agricultural operatas and agronomists (potentially local and international)
regarding management practices that have been demonstrated to provide adaptive capacity. CDFA
will compile the known literature on the practices and post these in an interactive useriendly tool

for growers and ranchers. CDFA will then solicit critical feedback from California agriculturalists
regarding the potential benefits of the practice. CDFA will develop outreach programs and materials
to complete the development of such tools and services.

2. Coordinate a Joint Water Management Incentive Program with the

Department of Water Resources
CDFA initiated discussions with the Department of Water Resources (DWR) to coordinate a joint
grant program that would maximize the water savings benefits and fundopavailable from both
agencies. The joint project would direct funding to both a water supplier, such as an irrigation
district to make improvements or modernizations to conveyance infrastructure, and to the
agricultural operations along that conveyance sstem to make onfarm improvements to save water
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and energy. Through this effort, CDFA and DWR hope to demonstrate the maximum benefits that
can be achieved from irrigation modernization efforts. Discussions to date have focused on the
feasibility and coordination of this effort.

3. Utilize a subcommittee of the Environmental Farming Act Science
Advisory Panel, including farmers and researchers, to develop draft

compost use guidelines for California croplands
At the July 17, 2015 meeting of the Environmentaldfming Act Science Advisory Panel (SAP) CDFA
was directed by the panel to form a sultommittee to development recommendations on
composting guidelines. The value of compost as a soil amendment has been recognized qualitatively
and to some extent quantitatvely. In order to support the Healthy Soil Initiative, CDFA will convene
a technical scientific subcommittee to make recommendations on application rates for compost to
agricultural lands. The objective of this sulcommittee is to create an interim USDA RCS
Conservation Practice Standard that could be incorporated into COMERrm (a complete
greenhouse gas farm auditing tool) to help farmers assess the GHG sequestration benefits of
compost application. There is also overlap with climate adaptation as coragt has been recognized
as an amendment that can improve soil structure, watehnolding capacity and nutrient availability
to crops.

4. Pest and Invasive Species Monitoring and Forecasting
According to the Climate Change Consortium final report, CDFA shoudlevelop and adopt pest
forecasting tools that account for the effects of climate chang€EDFA will provide resources into
understanding any correlations that exist between internal databases and observed climate
changes in California. The efforts will be or@ng with the intention of adopting predictive models
OEAO AOOEOO OEA AAPAOOI AT 660 PAOGO AT A ET OAOGEOA Ob
invasive species populations and mitigate food crop loss.

Timeline
Appendix A is a timeline of activitiegelated to the agricultural Safeguarding Implementation Plan

Monitoring and Evaluation

While Safeguarding CaliforniEE T £l O1 O A&£&£I 000 0Oi A@pAT A OEA OOAOAG
change impacts, there are many challenges in monitoring and evaluatitigat capacity. Both climate
change impacts and the initiatives undertaken by state government are continually changing.
Models like CalAdapt.org show that climate change will lead to worsening impacts at least until the
end of the century and almost caainly much longer. At the same time, human behavior and
government responses will also necessarily evolve as a new climate emergesl the depth of
understanding grows. To track how effectively social systems deal with both ongoing trends and
the intensifying events like storms and drought that characterize many climate impacts, a broad set
of metrics will need to be developed. This section will begin to explore the relevant monitoring and
evaluation already done, the impacts and considerations that mubg taken into account to
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adequately assess resilience, and a few metrics that would inform assessments of adaptation
initiatives so far.

Ongoing monitoring efforts already help evaluate what climate adaptation actions need to be taken.
The OEHHA Indicators report shows trends in climate impacts, including winter chill, freezing level
elevation, extreme heat events, annual air temperatur@end annual precipitation. These indicators
can be compared to other monitoring efforts underway in state governmentCDFA tracks related
factors through the California Agricultural Statistics Reportthe Pest Prevention Environmental
Impact Report andcrop and livestock pest and disease occurrencate Department of

Conservation maps farmland quality and protection status throughout out the stat&tudying the
relationships betweenvarious indicators can illuminate the vulnerabilities that state governmet

can help address.

The following specific metrics are examples of the types of data that state government can use to
assess the efficacy of its adaptation efforfer the agricultural sector:

1 Crop yields, trends and revenues

1 Volume of water conserved thiough the State Water Efficiency and Enhancement Program
1 Energy generation from the methane produced by dairy digesters funded through the Dairy
Digester Research and Development Program.

Increases in ®il organic matter accomplished through the Healthy St Initiative

Viability of farmland in emerging climate regimes (financial and biological sustainability)
Farmer engagement and participation in management of resources and in adaptation efforts
Interaction with online climate tools such as COMEpPlanner and forums

Track health impacts from extreme heat to agricultural workers

Track incidence of plant and animal pests and diseases including changes in distribution,
new introductions and establishments in consideration of climatic changes

1 Farmlandconversion rates near city centers

=A =4 =4 =4 -8 4
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agricultural adaptation efforts should be sustainability and continued vibrancy in the agricultural

community at all farm sizes. Engagaent with stakeholders must be an underlying theme

throughout all state activities in order achieve successful proliferation of information and elicit

collaborative efforts. CDFA will continue to engage with partners and stakeholders to find new

ways to buld resilience in the sector.
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Introduction

In 2014, Safeguarding California: Reducing Climate Rsktlined the major risks climate poses to
biodiversity in the state, and identified opportunities to address theseisks through natural
resource management.

Some of the major challenges facing the biodiversity sector include the accelerated spread of
invasive species, barriers to species migration or movement in response to changing climatic
conditions, direct impacts to species health, and mismatches in timing between seasonal-ifgcle
events such as species migration and food availability. Since the release of the first state adaptation
plan in 2009, California state agencies and partners have made importantqgress with respect to
preparing for risks to biodiversity, including many groundbreaking collaborative efforts, as
outlined in Safeguarding California Since 2014¢limate change has continued to make its way into
natural resource management effortand become an integral part of orthe-ground restoration and
conservation activities.Also since 2014, even more research has been carried out to increase our
understanding of climate impacts and the vulnerabilities of fish, wildlife, and habitats, and to ensu
that our on-the ground actions are based on best available science.

Still, more work is needed. Additional tools and resources targeted towards state agency staff are
needed to help natural resource managers respond to the challenge of climate changa

meaningful way, and ensure that management and planning efforts are leading to-thve-ground
adaptation actions. Continuing education and outreach efforts within, between, and outside of state
agencies will be an important part of this effort. Additimally, there are a few key research gaps
related to species vulnerability that need immediate attention.

In this Implementation Plan we provide a quick review of major vulnerabilities in the biodiversity
sector, and highlight actions taken by state ageres since the release ddafeguarding Californiao
address these vulnerabilities. We also identify critical information gaps and next steps towards
meeting the overarching goals outlined irSafeguarding Californidgo protect fish, wildlife, and
habitats in California for generations to come.

Vulnerability Assessment

This section includes a brief overview of climatic changes projected for California and the broad
implications for biodiversity and habitat.
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Increased Temperatures

Increases in seasonal and annual average temperature in California will likely lead to changes in
natural community composition and species interactions. Biological impacts such as changes in the
timing of seasonal lifecycle events, food weldisruptions, species migration, range shifts, and
extinction risk are also expected to result. Many of these impacts have already been observed in the
state. For example, as reported in the 2013 Indicators of Climate Change in California repdfie
range of some coniferdominated forests in the Sierra Nevada are shifting to higher elevations; in
Yosemite National Park, distribution shifts of some mammal species populations have also been
observed and these populations are being found at different elevatis compared to the early

1900s. Additionally, butterflies in the Central Valley have been appearing earlier than usual
compared to the past four decades. In the marine region, warming temperatures and reduced
upwelling in the oceans has affected the marafood web with negative impacts to auklet breeding
and sea lion pup mortality.

Increased temperatures have also led to declines in snowpack and changes in timing and amount of
streamflow. Changing hydrologic regimes and increases in stream temperature yndegrade

aquatic and riparian habitat for many species. The coupled changes in temperature and
precipitation will also result in conditions that are conducive to the spread of pathogens, parasites,
diseases and invasive species, which will impact both agtic and terrestrial ecosystems.

Sealevel Rise

Accelerated sedevel rise may result in the loss ofubstantial areas of critical habitat for avariety
of coastal speciesSealevel rise will also result in salt water intrusion into fresh water resources
near the coast and reduce the amount of fresh water available for plants, wildlife, and competing
agricultural and metropolitan uses.

Precipitation Changes and Extreme Events

Wildfire, flood, and drought are all projected to increase in frequency anskverity due to climate
change. The prolonged drought in California is already impacting many species; high temperatures
and record low-flows have led to eighteen native fish species becoming at high risk of extinction,
including delta smelt, most salmon uns, and several trout species (PPIC 2036 These conditions
are consistent with what is expected from longerm climate change.

Vulnerability Assessments for Fish, Wildlife, and Plants

Several vulnerability assessments carried out in recent years hailuminated which species and
habitats in California may be most vulnerable to the climate risks outlined above. Freshwater fish
in California3, bird species of special concernrare plants$, and California amphibians and reptiles
have all been the sulgct of climate vulnerability assessments.

1 http://oehha.ca.gov/multimedia/epic/pdf/ClimateChangelndicatorsReport2013.pdf

2 ttp:/lwww.ppic.org/main/publication_quick.asp?i=1160

3 http://www.energy.ca.gov/2012publications/CEC -500-2012-028/CEG500-2012-028. pdf

4 Gardali T, Seavy NE, DiGaudio RT, Comrack LA (2012) A Climate Change Vulnerability Assessment of California's
At-Risk Bds. PLoS ONE 7(3): e29507. doi:10.1371/journal.pone.0029507 2012.

5 http://climate.calcommons.org/article/featuregproject-vulnerabilityassessmentare-plants

6 http://www.dfg.ca.gov/wildlife/nongame/
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Since the release oBafeguarding Californiavegetative communities in California have also been

assessed for their vulnerability to climate change. Vegetation was assessed at the macrogroup level,
consistent with the conservation targets presented in the 2015 State Wildlife Action Plan, and

OOPDPT OOEOA 1T & OEA OOAOA 6-basell apirtbadrQdconSdrvatidr. Bebuitstbf AT A A
the study will help identify climate refugia and highly vulnerable areas the state. The report is

currently being finalized by UC Davis researchers and will be available in fall 2015.

Current Actions

Numerous organizations and agencies are taking action to prepare for climate impacts in the

biodiversity and habitat sector; pogress in the field of climate adaptation and mitigation would not

be possible without this multitude of organizations and people at work, and the many partnerships

and resource leveraging that occurs between them. The content below highlights a subskthis

climate adaptation work that has taken place since the release $&feguarding CaliforniaThis list is

meant to serve as a report on the progress of select state agencies with responsibilities related to

natural resource management (e.g. the Califioia Department of Fish and Wildlife [CDFW] and the

Department of Parks and Recreation [DPR]), and should not be viewed as an exhaustive list of

actions taking place in California to prepare for climate impacts.

| AOEOEOEAO AAIT T x AOA cOl OPAA ET O AZEOA 1 AET O AAOA
SAEACOAOA " ET AEOA OOE O Wsafdguaiding Galidin@A 006 DOAOAT OAA EI

Develop Management Practices to Help Safequard Species and Ecosystems from Climate Risk

#Al ELAl OT EAGO 1T AOOOAT OAOT OOAA 1T AT ACAT AT O AEME 000
populations and healthy ecosystemsSafeguarding Californiadentifi ed two types of actions needed

to successfully manage natural resources in the face of climate change: 1) Improve habitat

connectivity and protect climate refugia, and 2)mplement adaptive management studies. The

following paragraphs describe actionstake O ET AT ObT OAOA Al Ei AOA AT 1 OEA
biodiversity and habitat-related management practices.

State Wildlife Action Plan 2015 Updatéfter a multi-year development period, a draft of the 2015

State Wildlife Action Plari was released inMay for public review and comment. Climate change

adaptation was considered during the development of SWAP 2015 by analyzing the impacts of

climate change on ecosystems, using climate change vulnerability as a criterion for Species of

Greatest Conservatia Need, and developing conservation strategies that address impacts of

climate change. The draft SWAP 2015 update identifies how the SWAP conservation strategies align

with Safeguarding Californiaand the National Fish, Wildlife, and Plants Climate Adaptah Strategy,

thus achieving and being accountable for important climate adaptatoneA AT A £ZE OO OEOI OCE =
planned implementation. The SWAP document is set to be finalized in October 2015.

California Endangered Species Act (CESA) Listed Species Ppi@idW is currently finalizing a
conservation strategy for Mohave ground squirrel that incorporates climate modeling and
vulnerability analysis for climate change adaptation. The conservation strategy addresses climate
change adaptation through two main bjectives: 1) establish multiple scenario projections through

7 https://www.wildlife.ca.gov/ISWAP
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modeling the potential effects of climate change on the species, and develop management strategies
to address the impacts; and 2) establish conservation targets based on modeled refugia. Habitat
that may become suitable to the species is clearly identified as a conservation priority.

More broadly, CDFW is also beginning to address climate adaptation through permit conditions as
part of its CESA regulatory program.

Safeguarding Species and Egetems in the Delta by Prioritizing ARisk Areas:CDFW has recently
accelerated its efforts to include climate change considerations in prioritization exercises for
restoration opportunities in the state. For example, sea level rise, changing hydrolog&gimes, and

I OEAO Al Ei AOGA OEOEO EAOA AAAT ET OACOAOAA ET OI
Conservation Strategy; this conservation strategy is incorporated into the Delta Stewardship

#1 OT AETI 60 $A1 OA 01 AT h x Bdalida of 4 Detiefadd SAishn MarsA 1 OA B O
Through consideration of these climate risks, the Department has prioritized restoration projects in
geographic areas in the Delta and Suisun Marsh that can accommodate the movement of habitats
and species to higheelevation in response to sea level rise. Projects that can accommodate
additional flood flows (e.g. Yolo Bypass) and achieve -t@nefits of additional floodplain habitat to

fish and wildlife species have also been prioritized.

Adapting Fish Production ad Hatchery Operations for Climate Chandetegrating the best available
science and associated predictive models, CDFW managers are initiating programmatic shifts in
hatchery operations to directly account for climate change adaptation. Actions includeyt are not
limited to: retrofitting hatchery infrastructure statewide to accommodate increases in water
temperature, degraded water quality, and variable water supply due to altered hydrology resulting
from climate change; actively participatingintwopi T O BOT COAI O O AOAI OAOA
re-introduce at-risk salmon runs above rim dams and back into historic habitat with colder water
than lower elevations that can serve as climate refugia; and making capital improvements within
OEA $ A b Amathenk prd@ms to be prepared for future needs for transferring or trucking
trout and salmon during extreme environmental conditions brought on or exacerbated by climate
change.

Incorporating Climate Change into Land Acquisition Practic8he Depatment of Parks and
Recreation includes climate adaptation and connectivity as official criteria for the acquisition of
park property. This enhances the ability of DPR to contribute to landscagecale and regional
efforts to protect habitat, biodiversity, and open space. CDFW has incorporated climate
considerations into Land Acquisition Evaluations (LAEs) and Conceptual Area Protection Plans
(CAPPs) to determine howa proposed acquisition might facilitate adaptation of species and
vegetation communities to ¢imate change, and the potential for climate change to diminish key
wildlife and habitat values on those lands.

OEA
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Habitat Restoration in State Parky " AAAOOA $0280 EAAEOAO OAOOI OAOQEIT I

restoring natural ecosystem resilience, a largproportion of these efforts result in improved
connectivity for species and ecosystems. Common projects include the restoration of fish passage
through the removal of dams and other barriers, the restoration of degraded dune systems to allow
for protection of coastal habitats and wetlands, the restoration of degraded forest habitats and
potential for natural fire regimes, the restoration of natural floodplain actions, etc.
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Additional Actions to Support Species Persister€BFW has taken several steps tupport robust
species populations in the face of climatic change. Efforts to promote resilience of wildlife
populations include maximizing water availability, removing nonnative competitors, enhancing
guantity and quality of habitat, and enhancing popuwtion numbers and distribution for species
threatened with extinction. Actions already underway include captive breeding of Amargosa voles
for release into restored habitat, removal of exotic aquatic species in remaining habitat areas of
threatened frogs,and repair of water pumps and retention/conveyance systems for maintaining
flooded marsh for tricolored blackbirds, giant garter snake, Amargosa voles and other sensitive
species.

Enhance Biodiversity Monitoring to Detect Climate Impacts

The activitiesdescribed below are examples of how the state is working to detect climatelated
impacts to biodiversity and habitat across the landscape and gain insight into how natural systems
are responding.

Instream Flow StudiesThe California Department of Fish and Wildlife conducts stream flow studies
in priority watersheds and recommends instream flow regimes to the State Water Board to help
assure that water flows within streams are maintained at levels that are adequate ftang-term
protection, maintenance and proper stewardship of fish and wildlife resources. The instream flow
program is currently collecting stream flow and fish data in response to the persisting drought;
these drought year data will be useful for gaining more complete understanding of hydrologic
variability in watersheds and potential changes in fish distribution as the climate changes.

Wildlife Health Monitoring and Responsé€CDFW monitors, assesses and provides response support
for wildlife mortalit y events as they may be linked to water availability and stagnation both
seasonally and through longterm climate change. Continuing these activities creates an
opportunity to use this information to determine if such events are tied directly to climatehange.

As a result of climate change, it is expected that wildlife species health and condition will decrease
as forage and prey species are influenced by persistent drought conditions (i.e., raptors, deer).
Avian disease events may occur in greater fregncy and over an extended seasonal period (i.e.,
Avian Cholera), and botulism poisoning events are expected to increase as anaerobic conditions and
temperatures increase. Cyanobacteria (or blugreen algae) events have already increased in
recent years n both marine and lake ecosystems. These are the types of information that are
currently monitored, and that will be essential to detecting trends on the landscape associated with
climate change.

Support Environmental Stewardship Across Sectors

Safeguarding Californiadentifies two key strategies to support environmental stewardship across

sectors: 1)Promote nature-based solutions for adapting to climate risks, and 2) Create, maintain

and support tools that help resource managers determine wheand where to focus conservation

activities that will protect biodiversity in the face of climate risks. These two concepts align with
"TOAOTTO "O1T x160 AEOAAOEOA O DOET OEOEUA 1T AOOOAI
investment, andtheirADDI EAAOET T O #Al EZA Ol EA8O AAAPOAOEIT 1
implementation plans for each sector irSafeguarding CaliforniaThe actions below illustrate

relevant efforts undertaken in the biodiversity and habitat sector.
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Sustainable Gsundwater ManagementCDFW, the Department of Water Resources, State Water
Board, and other agencies, universities, and NGOs, are working together to implement the
Sustainable Groundwater Management Act (2014). CDFW is providing input into the development
of metrics and measurable objectives to protect habitat, streamflows and groundwater dependent
ecosystems. Sustainable management of groundwater basins and implementation of these
sustainability objectives will provide greater protection and resilience ospecies and habitats that
may be impacted by climate change and altered hydrology. Initial emphasis is on high and medium
priority basins that have interconnected surface and groundwater systems, groundwater
dependent ecosystems and atisk native species.

Using Natural Solutions to Protect from Extreme EventsAT U T £ $0286 0 EAAEOAO OAO(
also provide benefits in terms of reducing climate risks. For example, efforts to control invasive

understory species in forest and woodland understoes also reduce the availability of flammable,

011 AOOOAT xEI AEFEOA O&EOAI 668 3EI EI AOI Uh AOT A OAOGOI
ensured that coastal habitat continues to be available and other resources remain relatively

protected from storm surges and extreme events.

Creating and Maintaining Tools for Natural Resource Managdrsaddition to a guidance document

to address Sea Level Rise in project planninDPR has developed and published an internal website
with climate change resourcedor natural resource managers. The website provides staff with
information that is up-to-date, concise, and relevant for land managers at the state park scale. DPR
has also increased internal capacity for providing support to field staff on topics related climate
change.

Improve Understanding of Climate Risks to Biodiversity and Habitats

Safeguarding Californiadentified the following actions needed to improve our understanding of
climate risks to biodiversity and habitat: 1)Complete habitat and vegetation mapping, ZRefine
regional connectivity analyses, 3Perform additional climate vulnerability analyses, 4) Understand
extreme events and disturbance regimes, and $)lentify opportunities to address the emissions
that contribute to climate change. The efforts described below are examples of activities that will
help fill these important climate-related information gaps in the biodiversity and habitat sector.

Climate Vulnerability Assessment of Vegetative Communities inf@ala: In 2014 CDFW funded a
comprehensive, statewide climate change vulnerability analysis of vegetative communities to better

O1 AAOOGOAT A Al Ei AOGA OE O EVainesbilitydrdotmétiai adthissbaie @il AET AEOAO
support ecosystembased caservation and planning and management efforts, and can also be used

to increase our broader, ecoregional understanding of the vulnerabilities of biodiversity to climate

change.This research, carried out by UC Davis, was completed in June 2015. A finpbréwill be

completed in fall 2015.

Prioritization of Nongame Terrestrial Species through Risk Assessmen2014 CDFW conducted a
rapid assessment of 358 sensitive species of amphibians, reptiles, birds and mammals to determine
which species were mosvulnerable to current drought conditions based on life history
characteristics, population size and distribution, and importance of water to their life stages. This
followed vulnerability assessments for Afrisk Birds at a statewide level, rare plants,rad at a

smaller scale, San Francisco Bay tidal marsh birds and Sierra Nevada birds. The 2014 assessment
resulted in a list of 48 Priority | and 65 Priority Il species that merit highest consideration for
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resource assessment in the field. Since more freégnt drought-like conditions are projected to

occur in the future, we expect that these species are also highly vulnerable to climate change. These
assessments, which include omgoing data collection, additional focused surveys, and establishing
monitorin g programs at larger scales will develop a more comprehensive understanding of wildlife
response to climate change going forward.

Greenhouse Gas Emissions Reduction through Wetland Restoradti@@14, CDFW received auction

POl AAAAO AOIT | an®dEalle REoQrandadhé Grgeduse Gas Reduction Fund. In
OAODPI 1 OAh #3$&7 AOAAOGAA A TAx O7TAOGI ATA 2A001 OAOQGEIT I
Programed O1 -B&drolindirektoration projects that directly result in greenhouse gas

emissions reductiors. The program is focused on coastal wetlands statgde, SacramenteSan

Joaquin Delta wetlands, and mountain meadows. To date, the program has funded 12 projects

totaling $21 million, which will result in approximately 2,500 acres of restored or enhancetiabitat.

Each project will monitor, measure, and report GHG reductions prand post project

implementation. Funding awards were announced in April 2015, and projects officially began in

June 2015.

Share Information and Educate the Public

Exchanging infamation on climate risks to biodiversity and the appropriate adaptation
strategies/actions is necessary to illustrate the importance of climate adaptation and ensure that a
cohesive and collective approach to adaptation is taken. The following actions adentified in
Safeguarding Californiao promote information sharing between agencies and the public: LJreate
and maintain partnerships that support biodiversity conservation in a changing climate, and 2)
Promote public education and outreach on climatehange impacts to biodiversity. The paragraphs
below describe recent education and outreach efforts to support climate education in the
biodiversity and habitat sector.

CDFW Climate CollegeThe CDFW Climate College is intended to provide foundatioriaowledge
for all staff and partners on climate change science and its impacts to fish, wildlife, and habitats,

xEOE OEA O1 OEi AGA ci Al 1T &£ AEEAAQGEOAT U ET AT OP1T OAOQOE
resource planning, management, and project actives. In spring 2014 CDFW held the second A .
EOAOAOQETT 1T & EOO #1 EI AOA #i11AcAnh & AOOGETI C 11 OEA

#Al EZEI Ol EA8O O1 ENOA AEAI T AT CAO AT A 1 bpbPi OO601 EGEAO
bays/estuaries, and marineprotected areas under climate impacts. The course also featured case

studies to show examples of responses to climate impacts. Lecture topics covered atmaospheric

changes, physical oceanic changes, sea level rise, ecosystem responses, and conservatiamngan

Climate Science AlliancgSouth Coast: The Climate Science Alliang&outh Coast is a new
partnership that was formed in 2015 to create and support a network of leaders, scientists, and
natural resource managers in the south coast region focuset sharing ecosysterdbased resiliency
approaches to safeguard our communities and natural resources from climate change risks.
Development of the Alliance is supported by a partnership between the California Department of

8 https://www.wildlife.ca.gov/Conservation/Wetlands -Restoration
9 http://www.dfg.ca.gov/Climate_and_Energ/Climate_Change/Climate_College/
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Fish & Wildlife, the California Laxdscape Conservation Cooperative, the San Diego Regional Climate
Collaborative, the California Wildlife Foundation, and the Robert and Patricia Switzer Foundation.

Next Steps

While climate adaptation and mitigation efforts have accelerated in the biodiversi and habitat
sector, there is more work to be done. When reviewing the major adaptation categories presented
in the Safeguarding Californiaand listed above, several areas emerge as being substantial gaps in
our adaptation efforts while simultaneously providing the biggest opportunities moving forward.

For example, creating and sharing tools and climate change resources that lead to direct
management activities, vegetation mapping and biodiversity monitoring, and a few remaining gaps
in climate vulnerability assessment, are all areas where steps can be taken in the next couple of
years to move our collective adaptation efforts forward.

The content below further describes existing gaps in our climate adaptation efforts and how these
informational and managementtype gaps could be filled. The actions are divided into two general
categoriesz 1) those that will be a continuation of an exishg effort, and 2) those that represent
new initiatives or projects. In addition to identifying actions that address shortcomings in our
adaptation efforts, we also identify actions that will continue to push us forward in areas where
substantial progresshas already been made; it is equally important to continue making strides in
these areas of relative progress to avoid complacency.

Expanding Existing Programs or Projects to Fulfill Safequarding Recommendations

Expanding Biodiversity Monitoring in Cdtrnia Wetlands CDFW has an opportunity through its

TAx O7AO01I ATA 2A0O01 OAGEITT A O ' (' 2AABA0EIT ' OAT O
California wetlands. This can be achieved by first bolstering language in future project solicitations

wit h respect to monitoring of cebenefits to fish and wildlife resulting from project implementation.

CDFW will subsequently be able to refine monitoring and reporting requirements for ebenefits in
accompanying grant agreements for projects funded throughts program. This task will be

completed for the FY20152016 grant solicitation.

Climate Change & CEQA Planningtimate change adaptation considerations are already being
incorporated into the CEQA review process at CDFW; however, there is a need toaliep an
approach to incorporating climate change impacts and risks to biodiversity in a way that leads to
adaptation actions for fish and wildlife. Developing a uniform approach is especially important
given the complex nature of review and the widespreadoordination of staff and partner
organizations that is required across CDFW Regions and at headquarters in Sacramefeer the
next year, CDFW will evamp its efforts to develop a systematic approach to addressing climate
change adaptation in the CEQA view process. Climate Science Program Staff will work with the
CEQA Program and Regional Offices to develop generate guidance on CEQA and climate change
adaptation for internal use. This task will be completed in 2016.

Statewide Vegetation MappingCalifornia needs a comprehensive, highesolution, state-wide
digital vegetation map, created in compliance with the Survey of California Vegetation (SCV)
standards.Conservation, infrastructure, and land use planners identify such a map as one of the top
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datarequirements for the state, and change detection for fish and wildlife habitat is predicated on
having accurate, high resolution data. To dateapproximately 42 percent of the state has been
mapped to SCV standards. CDFW has alregafioritized areas for vegetation classification and
mapping in the state based on environmental stressors and conservation planning nee@®FW is
looking to expand its current efforts to complete this work, and will seek funding opportunities and
support to continue these effots in the coming years.

Updating State Agency Website Materials on Climate Change & Biodivetsiy& 76 O #1 Ei AOA 3 Al
Program websitelo is one of the channels through which climate risks to biodiversity are

communicated to the public. Over the next several months, CDFW staff are committed to

overhauling the website by replacing outdated information with recent research and publications

on risks to biodiversity and habitat. The website will also include newly developed information on

how CDFW is working to minimize risks to climate change and enhance resilience of California

ecosystems, with links to other state agency climate change effsrtinitial material will be based on

the actions identified in Section 3 of this document. The website update will be completed by

December 2015.

Expanding Funding for Ecosystem Restoratidrhe Department of Parks and Recreation will

continue pursuing funds for restoring native ecosystems through available resources, including
funds in a range of Proposition 1 programs. In addition, State Parks Transformation Action Plan has
a strategic goal of protecting natural and cultural resources and will identify kst practices,

projects, and other efforts to address climate change adaptation as part of this goal moving forward.

Expansion of Existing Tools and Guidelines for Natural Resource ManaD&R:will continue to

update available resources and develop add@nal guidance for natural resource managers to
increase the consideration of climate change to resource management. Through the Transformation
Team effort, mentioned above, it is anticipated that increased opportunities for monitoring and
research, and ifiormation sharing will be created to ensure that all managers are aware of best
practices for ensuring resilient natural landscapes.

Incorporating Climate Change into Invasive Species Managem@mventing the introduction and
spread of invasive speciessithe most effective means of minimizing their negative impacts and
reducing this nonclimate stressor.Moving forward, the Invasive Species Program at CDFW plans to
incorporate climate change adaptation into the next California Aquatic Invasive Species
Management Plan revision by: identifying new pathways for the movement of invasive species;
evaluating how potential conservation efforts, such as wildlife corridors, relocations, and habitat
restoration efforts, may facilitate the spread of invasive speciesnd prioritizing control and
eradication that would yield the highest benefit to larger climate change adaptation efforts. These
planning efforts will be designed to remain flexible and relevant as environmental conditions
change. The revision of the Cifibrnia Aquatic Invasive Species Management Plan is slated for
completion in July 2016.

New Initiatives to Fill Implementation Gaps

Creating New Tools and Materials for State Agency Stelffiny excellent tools and resources for
decision-makers have beerdeveloped in the biodiversity and habitat sector. There is often a need

10 http://www.dfg.ca.gov/Climate_and_Energy/Climate_Change/
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to condense the information pool and tailor these resources to a specific eruder to maximize

utility. To that end, CDFW will develop support materials that are specifically relevamo its work

AT A OAODPI 1T OEAEI EOEAO AO A OOAxAOA T &£ OEA OOAOAGO
development to generate reference materials and guidance for CDFW staff on how to incorporate

climate change into their daily work as approprige. This effort will potentially include compiling

existing resources, performing new analyses (e.g.@GS analysis of which Department Lands are

expected to experience the greatest impacts from climate changegnerating report materials, and

advertising results. This project is currently in a planning phase; project activities and deliverables

will be solidified by mid-2016.

Enhancing Organizational Capacity to Better Address Climate Chatige:2 6 O 4 OAT O &I Oi AGET 1
Plan (for reshaping key areas dhe Department over 2 years) will provide opportunities for

enhancing existing efforts and developing new program areas to address climate change adaptation

as part of its strategic goal of protecting and enhancing the natural and cultural resources of the

system.

Utilization of the Statewide Vulnerability Assessment for Vegetative Communitifse vulnerability
assessment for vegetative communities in California was recently completed by UC Davis through
State Wildlife Grant funding from CDFW. To ensutikat the results and information gleaned from

this research are utilized, a couple of key actions will be taken. First, CDFW will hold a public
meeting in fall of 2015 to present the results of the study and increase awareness of this new source
of information. Second, CDFW will generate a brief guidance document to include recommendations
on how these research results could be used in existing programs and projects at the Department.
This guidance document may result in a series of presentations or otheutweach attempts to

ensure it is publicized and has a better chance of reaching the appropriate Department staff. The
guidance document will be generated in 2015/2016.

Climate Vulnerability Assessmefdr Terrestrial Mammal Taxa:Another gap in our climde

vulnerability knowledge is surrounding climate risks to terrestrial mammals. As of June 2015,
rAOGAAOAEAOO AO 5# $AOEO AACAT x1 OEET C xEOE OOAEE -~
Biogeographic Data Branch to identify species at risk from climate ahge.The project will generate

spatially explicit projections of future distribution for these species, and will designate their climate

AEAT CA OOI T AOAAEI EOU ET ZEOA Al AOGOGAOG OAT CET ¢ A&OT I
) T A O A ATBefobjei®/é d this project is to provide CDFW and other conservation and land

management organizations a quantitative and spatialkgxplicit depiction of the potential effects of

Al EIl AOGA AEATCA 11 #A1l EZA OTEA3O0 OAOOAOOGEAAT | Al i Al
climatic regimes and coastal inundation.This project will be completed in June 2016.

Assessing Vegetative Communities in State PaEM2R is initiating an assessment of its vegetative

communities, beginning with forest resources, including a descrtpn of forest condition and

management practices. This assessment will help identify climate risks and opportunities to

incorporate adaptation planning to orthe-ground management.

Comprehensive Vulnerability Overviewks additional vulnerability analyses are completed, there

will be a need to look across these studies and assimilate the findings in order to gain a better
understanding of overall climate risk to biodiversity across California. CDFW will develop a method
for cross-comparing the results ofexisting vulnerability studies for fish and wildlife, including
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birds, reptiles and amphibians, mammals, and vegetative communities. This method and
subsequent implementation will initiate upon completion of the mammal assessment in 2016.

Migration Corridors and Refugia as Adaptation Strategies: Critical Revidw:regional climate
changes, the conditions that made habitat suitable for a species will shift to new geographic
locations, often northward or upward in elevation. To survive, species must migratacross the
landscape to follow the shifting habitat conditions that they require. Maintaining connectivity
OEOT OCE [T ECOAOQEI T AD®IOEADDOx AllIA MBOOAIPDBEAGA OEA 11
currently suitable areas and to newly suitable eeas over time as the climate changes. There is a

need to critically review existing efforts designed to identify migration corridors and temporary

refugia, and to identify critical habitat linkages and climate refugia where needed as informed by
thecritAAT OAOEAx8 4EEO EIT &£ Oi AOETI T CAD EociBambAAOAA
change assessment in 2015.

Monitoring and Evaluation

Monitoring and evaluation is often the most difficult part of a project to complete, whether due to
resource limitations and barriers, or simply a lack of knowing what to monitor and how to evaluate
success. For both of these reasons, there is much to ddlie way of monitoring and evaluation to
detect climate impacts on the landscape and to measure resiliency of species and habitats to these
changes. This difficult but important step will require monitoring many different kinds of data and
information at all stages throughout the adaptation planning and implementation processes. In this
section we discuss 1) indicators of climate change occurring in California, specifically to detect
impacts to biological systems, and 2) metrics for monitoring adaptationdaivities and the

subsequent increase in resilience.

Indicators of Climate Change in California: Impacts to Biological Systems

Establishing metrics for detecting climate change and related impacts may seem more feasible than
determining how best to measue resiliency; onthe-ground adaptation implementation is

relatively nascent for most agencies and it will take time to see the effects of these actions unfold.
However, climatic changes and related impacts to the California landscape are already being
observed. The OEHHA climate change indicatéthave been developed to detect physical and
biological changes on the landscape that are indicative of climate change in California. The
indicators identified to detect impacts of climate change on vegetation drmanimals are of particular
importance to the biodiversity and habitat sector. Current indicators include such factors as
changes in vegetation distribution, tree mortality, changes in migration patterns of birds and
butterflies, abundance of certain fistspecies, breeding and abundance patterns of several marine
species, and more. In general, migratory patterns, species abundance and distribution, reproductive
observations, and mortality events are all appropriate indicators of environmental changes and
potential drivers.

Other indicators that would be useful for detecting climaterelated impacts to biological systems
are described below, and could be strong additions to the existing list of indicators presented in the
2013 OEHHA report:

11 http://www.oehha.ca.gov/multimedia/epic/2013EnvindicatorReport.html
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1) Wildlife health: There are several indicators related to wildlife health that could be useful
for detecting climate-related impacts to wildlife in California. Disease emergence and
distribution, distribution and prevalence of existing diseases, body condition, and mortaijt
events could all be indicators of largescale environmental change. As an example, avian
cholera typically occurs in colder winter months and avian botulism events occur in warmer
summer and fall; monitoring the distribution and dates of avian cholera ahbotulism
occurrences would allow for detection of any changes in occurrence patterns that may be
linked to warmer annual or seasonal temperatures. Issues related to body condition, such as
hair loss in deer and feather loss in golden eagles (which are@f symptomatic of other
issues such as the emergence of louse and mites) could also serve as biological indicators of
climate change. These are examples of the types of wildlife health issues that if sufficiently
monitored might indicate secondary, or insome case primary, impacts of changing climatic
conditions. Ultimately these health or mortality factors should be directly reflected in
population status, and monitoring of health factors and population status will need to be
linked to fully understand climate-related impacts.

2) Invasive species Tracking the distribution of select aquatic and/or terrestrial invasive
species could help determine if the spread of these species is accelerating in response to
changing climatic conditions that are observed.

3) Vulnerable speciesIn general, focusing monitoring efforts on highly vulnerable species and
communities may be a good strategy for early detection of climate impacts, as this is where
climate impacts will likely be observed first (if not already evident). Foexample, species
already at the edge of any physiological tolerances, species that require very specific living
conditions (i.e. habitat specialists), and other highly vulnerable populations may be among
the first to exhibit negative climaterelated impacts. The numerous vulnerability
assessment for fish, wildlife, and habitats that have either already been conducted or are
currently underway, can help determine where to focus these monitoring efforts in the
future.

4) Streamflow: Changes in the timing an@mount of streamflow can have a multitude of
implications for aquatic habitat and species. Although namely an indicator of impacts to
physical systems (versus biological), streamflow is an important metric for many reasons.
Early detection is likely sincechanges in air temperature directly influence precipitation
type (i.e. rain or snow), which then influences the amount and timing of streamflow; given
the somewhat immediacy of this cause and effect, changes in streamflow can be observed
and tracked somewtfat continuously. There are existing efforts to detect and research shifts
in hydrologic regimes associated with climate change, especially in the Sierra Nevada, but
persistent streamflow monitoring will be essential to detect longterm trends. Streamflow &
also a useful indicator given the current understanding of relationships between
streamflow data and habitat quality (due in part to the need to develop instream flow
recommendationsz see the entry on Instream Flow Studies in a previous section). Once
changes in streamflow are detected, it may be possible to identify which riparian systems
and species are most likely atisk, and management actions can be adjusted accordingly
where appropriate.

Monitoring indicators requires that a certain amount of meaarable information and data be either
already available or easily attainable. As more baseline information becomes available, it may be
possible, and in some cases necessary, to change or add other indicators to this list.
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Metrics to Measure Increased Régency of Natural Systems to Climate Change

Equally important to detecting climate impacts to biological systems are efforts to monitor
resiliency. Currently there is not a standard set or list of indicators to reference on this topic. The
following paragraphs include a few potential metrics as well as considerations and questions that
will need to be answered in order to develop a comprehensive set of metrics for adaptation success
in this sector for state agencies.

Increased resiliency is achieved throgh multiple phases. First, research, information sharing, and
education efforts ensure that natural resources managers have the tools and knowledge required to
plan for and ultimately implement adaptation actions. Armed with the necessary tools and
information, management actions are developed and then turned into action on the ground. Only
after climate adaptation actions are implemented on the landscape can we determine if our efforts
along the way have been successful, and even then it will take timetédl. Indicators for a resilient
landscape will likely be based on ecosystem function and health (see list of new indicators above).
Declines in disease occurrence, low or stable mortality rates, and deceleration in the spread of
invasive species are examps of what we might expect to see in a resilient ecosystem. The most
appropriate measures of ecosystem function and health, and the necessary frequency of
measurement, may need to be locally or regionally defined by bringing multiple organizations and
expertise together.

In the shorter term, we can evaluate other steps along the path to increased resiliency. For example,
consider the overarching goals identified irSafeguarding Californiasuch as increasing awareness

of risks to biodiversity as well as adptation options. Considering the actions identified above,
possible metrics may include tracking climate change website visits (prand postupdate),
participation in outreach efforts such as public presentations, and overall awareness of the
availability of guidance documents and other tools to support resource managers (e.g. through staff
surveys).

A next step would be to evaluate key planning and management efforts to assess how and if climate
change is being included. This will likely require each a&mcy to strategically identify key projects or
programs for evaluation that can be traced back to educational materials or that can serve as some
indicator of progress. Using an example from the previous section, after CEQA guidance has been
developed, CDW may choose to examine how climate change adaptation is addressed in CEQA
review documents pre- and postrelease of the guidance. There are likely many opportunities to

look across various management efforts to check for an increase in the inclusion afrdte change
considerations. This however may take substantial resources to achieve.

There is a pressing need to bring partners and stakeholders together to discuss monitoring and
evaluating resiliency and to establish an approach for developing key mets for the biodiversity
and habitat sector.
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Introduction

California (CA) promotes collaborative communitybased planning and preparedness among
stakeholders from all sectors of society and disciplines, workintpgether to ensure effective
response to emergencies (CA State Emergency Plan, 2009). Emergency management is a
comprehensive system of policies, practices, and procedures designed to protect people and
property from the effects of emergencies or disastex. It includes programs, resources, and
capabilities to mitigate, prepare for, respond to, and recover in an dtlazards approach. While the
scope, severity, and pace of future climate change impacts are somewhat difficult to predict, it is
clear that the impacts will have bearing on emergency management capabilities and cause an
increased need for services. The severity of emergencies is determined not only by the occurrence
of natural events (that may be increasing in magnitude and frequency due torolate change), but
also on the level of exposure and socieconomic vulnerability to those events (Safeguarding CA,
July 2014).

Extreme weather is already changing the condition of emergency management. Californiais in its
fourth year of an unprecedenteddrought. Destructive fires have increased in their frequency,
severity and impact to communities and the resources to combat them. The toll of extreme
weather events is being felt globally in terms of losses and costs: it is well documented that 2011
had the most costly natural disasters in history. Our approach to climate must be distributed and
multi -faceted: public awareness, planning and increased resilience, and adjusting our resources
and tactics to effectively respond and recover from futureents. This plan describes how CA is
moving forward to address climate in emergency management.
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There are four phases of emergency management, and given the current and expected increase in
climate changerelated hazards projected for the future, climatenust be considered in all phases:

1) Preparedness z Activities conducted in advance of an emergency to develop operational
capabilities and improve response to disasters and/or emergency events. This phase takes
place before an emergency occurs, and carclade plans and/or preparations made to save
lives and to help response and rescue operations.

2) Responsez Activities conducted to save lives and prevent harm to the public, property,
animals, and the environment during an emergency. This phase takes platging an
emergency, and puts preparedness activities and plans into action.

3) Recovery z Activities that restore vital life-support systems to minimum operating
standards after an emergency and support the return of communities to a (new) state of
normalcy.

4) Mitigation z Actions taken to eliminate or reduce the severity of longerm risk to
human/animal life, property, and the environment from the impacts of future disasters.

This phase includes any activities that prevent an emergency, reduce the chancarwof

emergency happening, or reduce the damaging effects of unavoidable emergencies.

Mitigation activities can take place both before and after emergencies.
4EA #1 "1 OAOTT1 080 |/ £EEAA T £ %i AOCAT AU 3A00EAAO j #
Emergeng Services Act (ESA, Government Code Section 8550) to do, in part, the following:

T 30pDI OO0 AT A AAO 11 AAEAI £ 1T £ OEA "1 O6AOT 1080

9 Mission assign tasks to state agencies to be performed during an emergency

1 Facilitate the rendering of mutual aid throughout the state

9 Lead and direct state agency activities in support of local government during an

emergency

Cal OES is also tasked with developing and maintaining a statewide emergency response system for

use by all emergency responsagencies (ESA, Government Code Section 8607). The Standardized
Emergency Management System facilitates prioritization of needs, interagency coordination, and

OEA AEEEAEAT O Al 1T x 1T £ OAOTI OOAAOG AT A ET &£ OnAOET T 8
the fundamental structure for the response phase of emergency management. State agencies are

required to use SEMS by law, and local government entities must use SEMS to be eligible for
reimbursement of responseO AT AOAA AT OO0 O AAsBtar®&EpfogranBASENSY AEOAO
design is flexible and scalable.

The challenges posed by climate change could significantly alter the types and magnitude of

hazards faced by communities within California and the emergency management professionals

serving them. The Emergency Management Sector Implementation Plan, developed in support of
Safeguarding California: Reducing Climate Rigkily 2014)AAOAOEAAO AT AOOAOOI AT O
vulnerabilities as related to climate change (from an emergency management perspieef), current
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emergency management actions being taken to prepare the state for both existing and future
climate impacts, and recommended next steps and strategies for evaluation metrics.

Vulnerability Assessment

geologic and geographic extremes are demonstrated by the fact that the state has both the highest
and the lowest elevation points within the contiguous United States. Given this diversity, the
climatic conditions vary significantly depending on latitude, elevation, and proximity to the coast
(State of CA Emergency Plan, 2009). Climate impacts, such as more extreme weather events, sea
level rise, changing temperature and precipitation patterns, and mersevere 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
change will increase risk to publicsafety, property damage, and emergency response and recovery
costs to government and taxpayers (Safeguarding CA, July 2014).

As the effects of climate change continue to become more noticeable, vulnerability to the increased

hazards associated with climatehange is expected to surge for human and animal populations, the

AT GEOT 11 AT Oh AT A OEA OOAOA3O ACOEAOI OOOAT OAOGI OOA
hazards, including earthquakes, floods, fires, volcanic eruptions, landslides, dam andde¥ailures,

severe weather (including both atmospheric river storms and droughts), and tsunamis. Further

hazards include emergencies related to hazardous materials, nuclear power plants, cybersecurity,

terrorist attack, pandemic/epidemic, and food and w#er supply (agricultural). Some of the direct

impacts of climate change that create vulnerabilities that emergency managers must address

include the following items.

Increasing surface air temperatures

The range of disasters and risks affected by increasing temperatures across California alone
illustrate the breadth and severity of climate risks in the emergency management sector. While
world leaders seek to limit global temperatures from rising more tlan 2° Celsius (3.6° Fahrenheit),
California will potentially see temperature increases of up to 9 to 12 degrees in some regions,
especially if global emissions are not reduced quickly and substantially.

The public health risks associated with even miltemperature rises are substantial due to the
increased frequency and severity of heat waves. One report predicted that California could see up
to 7,700 additional heatrelated deathsper yearby the end of the centurp more than twice the
average number otraffic deaths annually in the state today (Climate Risk in the Golden State, Risky
Business). Emergency management preparedness activities will need to increase the focus on
response to respiratory problems and increasing emergency room visits from vuémable

populations. Rising temperatures are also linked to the more rapid spread of diseases and pests,
leading to public health and agricultural emergencies.
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Wildfires are linked to multiple climate impacts and, like changing precipitation patterns, ston
events, and temperatures, correlate to many public health and public safety concerns. California
has already seen a rapid rise in the number and severity of wildfires, and emergency managers are
working to prepare for wildfire occurrence rates that codd double by 2085 (California Adaptation
Strategy, 2009).

Extreme Weather Events

Climate change will create stronger and more frequent extreme weather events with more

destructive rainfall and winds, directly affecting emergency management in the staté\ study

found that a single storm could cause up to $725 billion in economic damages and directly cause

EAOI O 1 O0AE 1T &£ #Al EAI O1 EA6O0 DI bOI AGETT j! 0O+3071 Oi
the coast will combine with sealevel rise to provide further challenges to emergency response. A

1.4 meter rise in sedevel combined with a 100year flood event will put almost half a million

Californians at risk (Impacts of Sed.evel Rise on CA Coast, CA Climate Change Center).

Drought and Changing Precipitation Patterns

The current historic drought is the most salient example of the ways that climate change will

exacerbate disasters and emergencies affecting CA. A recent study found that climate change

contributed up to 27% of the severity of theGA OO OAT O AOT OCEON AOAT 11 OA O1 A,
finding that climate change could make a megdrought of three decades extremely likely in the

next century.

These findings are indicative of the overall shift in historical weather and storm patterns, reding

in more extreme cycles between largecale weather events causing flooding and longer periods of

warmer weather and reduced precipitation resulting in drought. This cycle will create more

frequent and destructive landslides, as well as negatively inget water quality and reliability.

Warmer temperatures and changing precipitation patterns are also projected to cause abrupt

AAAT ETAO ET #Al EEI Ol EA6O O11 xPAAEh xEEAE OEA OO0OAO
guality. The projected loss ofip to 90% of snowpack in the Sierra Nevada mountains will have

i ATU AT 1T OANOGAT AAOG &£ O OGEA OOAOGABO 11 01 OAETT OO OAcC
and severe floods, wildfires, and other emergencies.

Sealevel Rise

Coastal impacts will oftenresult from a combination of more extreme weather events and storm
surge with sealevel rise, but additional factors like erosion, subsidence, and wave action also come
into play to threaten critical infrastructure. Emergency managers are faced with incesed
vulnerabilities due to climate risks to roads, airports, water treatment plants, energy facilities, and
hospitals related to sealevel rise and associated erosion and flooding.

These vulnerabilities are detailed in greater length in many areas, an&lCOES in particular has
AoAi ET AA OEA EIi PAAOO AO OEAU OAI AOGA O1 EOO i EOOEI
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environment in the event of emergencies. In the State Hazard Mitigation Plan (SHMP), climate
change is characterized as a conditiothat will change and potentially exacerbate the impact of
other hazards, rather than a distinct hazard with unique impacts. For example, extreme heat and
heat waves are existing hazards that are expected to be exacerbated by climate change.

These mPAAOO xEI 1T A1l AsEEAAO OEA OOAOAB8O AiI AOCAT AU
resulting from climate change will necessitate a more robust emergency management and response
community. An increase in emergency events, and an increase in magnitude afdh events, is

expected to more quickly overwhelm local, county, and regional resources, and necessitate the use

of more state and federal resources. Continued coordination and collaboration between all levels of
government, the private sector, and tribesre imperative to ensure continued success and risk

sharing among the emergency management community and the public.

Current Actions to Prepare for Climate Impacts

Cal OES has statutory responsibility under the ESA to lead and direct state agency &idivin
support of local government during an emergency. Cal OES continuously works with other state
agencies in all four phases of emergency management. The utmost priority in emergency
management is to best protect Californians, and this plan will Uktrate how ongoing and planned
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emergencies and disasters overallSafeguarding Californigoresents four primary
recommendations for emergency management to addss climate change. These
recommendations, and how they are being implemented, are described here.

Improve integration of climate impacts and projections into all phases of emergency
management

Emergency management requires a proactive stance, and Cal GElves to be at the forefront to
integrate the best models and projections to address climate impacts in all phases of emergency
management. Planning and providing incentives to incorporate that best available science that can
inform emergency managemehis a key part of this recommendation.

To be effective, climate must be considered within the planning and risk reduction efforts already
taking place. To facilitate this, Cal OF8omotes the implementation of the Climate Adaptation
Planning Guide (APGand inclusion of climate risk reduction into hazard mitigation planning
efforts at all levels. In addition to the APG, the state promotes the principles of sustainability,
resilience, and hazard mitigation through collaboration with key public and privad sector
organizations through mechanisms such as:

1 Reviewing Local Hazard Mitigation Plans (LHMPs) and providing guidance on the LHMP
process

1 Assisting with the development of local, regional, and state emergency operation plans
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1 Encouraging LHMP adoption into the Safety Element of local government General Plans

APG implementation and hazard mitigation efforts also consider the vulnerability of various
community resources to climate risks. Assisting communities to take the gie to assess and
protect the resources most important to their safety and wellbeing creates grassroots resilience
against climate effects.

The state also continues to support the integration of climate risks into state and local government
emergency planring efforts and enhance capacities at all levels to respond to and recover from
emergenciesin other ways. @ants, planning assistance and guidance, mutual aid agreements, post
disaster recovery, and hazard mitigation all play key roles that combined enmieffective

emergency management programs. As CA agencies continue to plan for the effects of climate
change, opportunities for joint projects, information sharing, and leveraged resources between
agencies must be considered.

Cal OES works with locahgencies and the Federal Emergency Management Agency (FEMA) to
develop LHMPs that meet local and regional needs for hazard mitigation, as well as federal
requirements to qualify for disaster funding. Those funds, in turn, can be invested toward risk
reduction projects. Cal OES continuously works to meet this objective and incorporate climate into
our existing plan reviews of LHMPs, as well as guidance and training provided annually on the
development of LHMPs.Cal OES has also developed sample languagpproved by FEMA) for local
jurisdictions to incorporate into their overall mitigation planning. We have seen that increasingly,
LHMPs are integrating climate change into their overall mitigation strategies.

FEMA mitigation grant opportunities include Hazard Mitigation Assistance (HMA), Prdisaster
Mitigation (PDM), and Flood Mitigation Assistance (FMA), as well as through Fire Management
Assistance Grants (FMAGSs) and Public Assistance Grants (Categori€) CAssembly Bill 2140 (AB
2140, October 2006) allows a local jurisdiction to adopt their current, FEMAapproved LHMP into

the Safety Element of their General Plan which in turn can increase the percentage of available state
disaster assistance through the California Disaster Assistance Act (CDAA).

Local jurisdictions must update their mitigation plans every five years in order to maintain
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current LHMPs. As funding opportunities arise, Cal OES continuouslgoritizes those counties

without current LHMPs to achieve the goal of full coverage in the state and holistically build

resilience against climate impacts.

In line with the ongoing actions supporting LHMPs, Cal OES also works with many key stakeholders
on the SHMP, which must be updated and approved by FEMA at least every five yed@igee SHMP is
an umbrella document for statewide hazard mitigation, and is a collaborative effort to identify,
reduce, or eliminate the longterm risk to human life and propetty from natural or human-caused
hazards. The plan is also a proactive strategy for reducing disaster losses and building overall
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preventable losses and helps bring futing to state and local agencies for hazard mitigation

initiatives and projects. The Plan assesses overall mitigation progress, creates benchmarks for

future action, and provides a coordinating frame of reference for statkvcal mitigation actions.

Climate change has been incorporated into the SHMP since 2007, and will continue to be an integral
component in future updates of both LHMPs and the SHMP. Starting in 2016, all states must

incorporate climate into their SHMP in accordance with FEMA guidance.

Support risk sharing mechanisms

Risk sharing and cost transferring systems like insurance and disaster relief can be tools for
managing climate risk. Efforts to reduce climate risks through hazard mitigation activities
including, but not limited to, fire hazard reduction, minimizing new development in areas most
vulnerable to hazards, and improved flood managemeirgtwill continue to be important to manage
risk and support sustainable insurance and disaster programs.

An example of a flood risk sharingnechanism is the Federal Flood Risk Management Standard

(June 2015). With climate change, flooding risks could increase over timé.I1 EI DOT OA OEA 1T A
resilience to flooding and better prepare the nation for the impacts of climate change, the
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actions to reduce risk to federal investments. To further the Cliate Action Plan, the President

released Executive Order 13690gstablishing a Federal Flood Risk Management Staard. The new

Federal Standard requires all future federal investments in and affecting floodplains to meet a

EECEAO 1 AOGAT 1T &£ OAOGEI EATAA AO AOOAAI EOEAA AU OEA
&&2-3h OEA widiih Endule@dderé fojects last as long as intended. The FFRMS will

apply to the Hazard Mitigation Assistance Grants, the Public Assistance Program, and any other
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Mitigation and Public Assistance programs require a state and/or local cost share, ensuring full

inclusion in the commitment and investment in these projects.

Better understand climate impacts on all phases of emergency management

To understand how climate impacts ill affect each phase of emergency management, it is

important to assess adequacy of surge and response capacity in light of climate projections. Climate
change is projected to increase the frequency and severity of natural disasters related to flooding,
fire, drought, extreme heat, extreme cold, and storms (especially when coupled with skeael rise).

As indicated earlier in this documented, this is already occurring in CA. Moving forward, more

surge capability across the various emergency functions éshtified in the State Emergency Plan will

be needed to supplement existing emergency response capacity.

The state is continuously assessing the adequacy of its current emergency surge and response
capacities and working with local government, privatesector, tribal government and federal
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partners to address gaps. Each year, the state conducts a comprehensive Threat Hazard
Identification Risk Analysis (THIRA) and State Preparedness Report (SPR) that assesses our overall
emergency capability needs andelated gaps. The THIRA methodology provides a framework for
emergency management organizations to define threats and hazards of concern to the community
they represent, as well as assess the capabilities needed by the organizations to deal with the
consequences of the defined threats and hazards. This information leads to the establishment of
capability targets across all of the thirtyone core capabilities defined in the National Preparedness
Goal (NPG, FEMA, September 2011). The capability targets thisgt developed each year become

the foundation of the annual SPR.

The state is also involved in multiple processes to facilitate mutual aid, both within the state and

outside of the state. Along with Law Enforcement and Fire and Rescue mutual aid plahs, t
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(EMAC) systems also facilitate surge capacity. EMMA is a program in California that supports

disaster operations in affected jurisdictions by availing professional emergey management

personnel from local and state government. EMAC was established in 1996, and can offer

assistance during governordeclared states of emergency by allowing states to send personnel,

equipment, and commadities to support disaster relief effds in other states.

Additionally, Cal OES partners with the California Utilities Emergency Association (CUEA) and the
Business and Utilities Operation Center (BUOC). CUEA serves as a central point of contact to
facilitate communications and resource managment between utilities and public agencies, provide
emergency response support for electric, petroleum, pipeline, telecommunications, gas, water, and
wastewater utilities, and supports related preparedness and mitigation. The BUOC serves as a
critical hub in emergency response to address the needs of impacted communities by organizing
and leveraging private sector resources. Agencies involved in the BUOC (private sector and-non
profit organizations) have agreements with Cal OES to provide this support dog times of crisis.

In addition to the rigorous evaluation of emergency services in response to disasters including

those caused by climate,

the four phases of emergency management rely on science and research to inform decisions. This is
particularly evident in the areas of weather and seismic science that over time have informed and
improved the delivery of emergency management todayThe state overall continues to invest
significant resources to conduct and support initial climate vulnerability anctost assessments in a
variety of sectors. Though great strides have been made to understand climate change and it
associated hazards, it remains a new area of science as we attempt to grasp its future impacts.
Additional research is still neededtoexAT A OBPT1 1T AT A AAEET A Al Ei AGA 0OOI11
population, infrastructure, property, food and agriculture, and biodiversity. Monitoring and

research related to extreme weather events such as flood, drought, heat, fire, and related losses will
continue to be vital in supporting emergency management and public safetytine future.

As part of the 4 Assessment of Climate Impacts on California, Cal OES developed a research
proposal involving the vulnerability of state essential facilities to climateechange. This would
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provide a statewide risk assessment of existing state owned/operated structures critical to

response and recovery operations that are currently located in areas of high hazard risk and subject
to impacts of climate changeThe 4" assessment will be @omprehensive, multisectoral analysis
addressing extreme events, local impacts, and response options to protect economic interests as
well as natural resources.

Communicate climate risks

Outreach efforts are integral in helping commanities better understand and plan for climate risks
and extreme events such as fires, floods, storms, drought, extreme heat and extreme cold. Effective
emergency planning can lower emergency response risks and costs.

The importance of outreach effortsalso extends to response, recovery, and mitigation efforts. Over
the past few years the state has faced a drought of historical proportions. In January 2014, the
Governor declared a State of Emergency for drought, and a significant response is underwaty
local, state, tribal and federal agencies closely coordinating and sharing resources to support
critical emergency needs. Outreach has proven effective for drought. The call for Californians to
conserve has resulted in water savings exceeding stat@rgets.

Among the multitude of drought resources available through state and federal programs are
emergency drinking water assistance as well as programs for agriculture. The state also continues
to work with other stakeholders on advance planning meages to anticipate and mitigate the

future effects of drought. In July 2015, a Memorandum of Understanding (MOU) was signed
between Cal OES and Victoria, Australia. Victoria recently came out of a 12 year drought, and this
MOU will result in increased ifiormation sharing between and impart critical lessons from this
climate disaster and its resulting changes to emergency preparedness, response, recovery, and
mitigation techniques.

Cal OES is also working closely with FEMA and local agencies to developgrahte catastrophic
disaster plans. Existing plans include a San Francisco Bay Area Earthquake Response Plan (update
in progress), Southern CA Catastrophic Earthquake Response Plan, and the CA Cascadia Subduction
Zone Earthquake/Tsunami Response Plan. eDelopment of a Northern CA Catastrophic Flood
Response Plan (NCCFRP) and a Volcano Response Plan are underiag process to develop these
catastrophic plans involves many agencies at all levels of government convening and determining
effective disastermanagement strategies before an event occurs. These plans and planning efforts
are tremendous assets to facilitate local, state, federal, tribal, and private sector interaction and

rapid response to catastrophic events. This is important, given the likkood that CA will

increasingly face events of a largecale and/or catastrophic magnitude due to the projected

impacts of climate.

The newly formed California Fire Service Task Force (TF) on Climate Impacts is an extension of the

Blue Ribbon Fire Commis®n, which was initially established following the 2003 wildfires.
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Natural Resources Agency, CA Military Department, CAL FIRE, FEMA, US Forest Service and
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representatives of all of the key fire services agencies and associations in California. In continuing
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and advise on policy and operational recommendatins to update past Fire Commission

recommendations. The TF will also evaluate the most current climate threats and science, studies

to develop new recommendations related to wildfire preparedness, response and mitigation

needed to successfully adaptto GAO AEAT CET ¢ Al Ei AOAS 4EA ET AOCOOAI
in July, 2015 in Sacramento.

The California Emergency Services Association (CESA) is a professional organization that promotes
mutual support and cooperation across emergency management distiipes. Each year Cal OES has
an opportunity to conduct training with CESA that provides wide reach to a key audience. In 2015
Cal OES will conduct a LHMP Workshop, and promote the MyHazards and MyPlan portals.
MyHazards is a tool for the general publito discover hazards in their area (earthquake, flood, fire,
tsunami) and learn steps to reduce personal risk to those hazards. My Plan is a tool to assist cities,
counties, special districts, state and tribal entities with assembling and assessing GIS infation

on natural hazards that occur in California for use in developing maps for their mitigation plans.
Climate Change and Drought will also be featured topics at CESA in 2015.

Training related to emergency management and climate change is in earlyvééopment. The

Climate Adaptation Strategies for Emergency Services training course is one example. The course is
designed to enhance awareness about current and future climate hazards and impacts that the
emergency services sector may face, and providgormation about the various resources that can

be used to implement local climate adaptation strategies.
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levels of government. An example is the stadevel Capstone exercise series. Annual Capstone CA
exercises are designed to improve emergency preparedness at all levels of government for

catastrophic events, and are built upon the catastrophic disaster planning efforts previously

mentioned. These ad other exercises supported throughout the state can be designed to focus on

known hazards tied to climate (ie extreme weather events, flooding, etc). These exercises are

especially critical since disasters tied to climate are projected to increase in n@Eitude and

frequency, overwhelming local resources at a faster rate, and necessitating increased use of

statewide, out of state, private sector, and federal support.

Next Steps

We can more effectively leverage and prioritize existing resources, expandggrams and efforts,
and influence current and future activities to help meet the recommendations iBafeguarding
California. Continued outreach on both the LHMP and the SHMP processes will occur, with
increased emphasis on incorporating climate change ingets. Continued outreach to publicize,
disseminate and encourage use of available guidarcesuch as the AP& is critical. As we build
cadres of trained emergency staff that understand climate change, they can better anticipate and
meet the increasing demads of future disasters in CA.

46



Proposed actions and recommendations and actions to continue

1

Integrate climate projections and sea level rise (SLR) into the MyHazards and MyPlan
tools, and continue to update these tools as additional climate projections become
available.

Continue to pursue research to evaluate essential facilities at risk toirtlate impactsz
including mapping, hazard identification (ie coastal flooding, increase in temperatures,
etc), and an action plan for mitigation efforts. Essential facilities* may include

Public safety- Fire, rescue, law enforcement

Hospitals

Medicaland emergency treatment facilities

Emergency operations centers

Designated emergency shelters

Power generating stations or other utilities required as emergency baekp
facilities for essential facilities

Designated communications centers

Aviation control towers and air traffic control centers

Structures containing certain quantities of toxic or explosive substantives
Water treatment facilities required to maintain water pressure for fire
suppression

O O O O O O

o O O O

*Agencies and departments may identify othersestial facilities based on their mission.

Develop an interactive tool to support the Adaptation Planning Guide (and overall
adaptation activities). This tool could complement the existing MyPlan and MyHazard
tools, while providing another technical resource to support communities as they
update their plans and develop adaptive strategies.

Expand Climate Adaptation training opportunities, and consider courses that will
increase awareness, understanding and competency about climate adaptation.
Development and delivery of training should be a joineffort of CNRA and Cal OES, and
other agencies, such as CA Department of Public Health (CDPH) for headtlated

topics.

Model guidance for state agencies to integrate climate risk into their statevel
emergency and continuity planning efforts, buding upon Safeguarding CA efforts.
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1 As the state reviews requests for planning funds under the PiBisaster Mitigation
funding program, climate shall be a required component. Update state guidance for
LHMPs to include a requirement that climate adapt#n be included.

1 Continue to expand upon and track progress toward climate adaptation goals within the
SHMP. Future updates can articulate progress and highlight new and existing activities
and success stories.

1 Promote climate and community resilience g leveraging both pre and postdisaster
funds to reinforce or rebuild safer communities that are able to withstand future effects
of climate.

Items to continue:

9 Continue to review HMGP and PDM/Pr®isaster Flood Management applications to
consider climate needs.

1 Continue to review current HMGP funding opportunities and projects that will
maximize climate readiness and resilience to multiple hazards.

9 Continue progress on CA Fire Service TF on Climate Impacts objectives, which will
include work that specifically focuses on climate impacts and fires. Consider additional
climate-related TFs using this construct for other hazards.

9 Continue to outreach and communicate with all levels of government on climate change
impacts, adaptation strategies, and migation activities:

o Continue to provide guidance and review for LHMPs, increasing the guidance
efforts on how to incorporate climate change hazards and adaptation
components into local plans

o Continue to work with key stakeholders on updating the SHMPbuilding out
the climate change component and tracking related activities, actions, and
success stories.

1 Continue to coordinate at all levels of government (private sector, businesses, local,

county, regional, state, and federal) and share information alknown climate change
impacts and mitigation activities.
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Monitoring and Evaluation

Monitoring, evaluation and continuous improvement are already integral parts of emergency
management. Following each declared disaster in CA, an after action repontaguired to
document lessons learned and areas of improvement. This is one several monitoring and
evaluation activities where climate adaptation should be incorporated.

Annual Threat Hazard Identification and Risk Assessment and State Preparedness Report
Update of Catastrophic Disaster Plans and testing through annual Capstone exercises
After Action Reports following disaster events, documenting and tracking corrective actions
Update of SHMP and SHMP implementation plan to demonstrate progress

Tracking of LHMPs that include climate and prioritizing associated funding requests for
both projects and plans

1 Sectorspecific efforts such as the Fire Climate TF and resulting recommendations and
progress reports

= =4 =4 -4 4

Cal OES will continue to seek ways and identify stiegies to include climate adaptation within the
existing evaluation and improvement cycle.

Oy SNHEéE {SOU2NItfly

Introduction

The infrastructure of the energy sector is vulnerable to climate change impacts such as extreme
events,wildfires, sea levelrise (SLR) and heat waves. Thidocument will serve as a plan to
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Resources Agency updated with theeport Safeguarding California: Reducing Climate RiskJuly

2014. This chapterprovides new information about potential vulnerabilities; highlights some of the

progress being made to implemenBafeguarding Californiaidentifies next stepsto substantially

advance climate preparedness for the energy sectaand suggests new indicators for monitoring

and evaluating adaptation in the energy sector. Thisnplementation plan surveysthe efforts
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already undertaken and necessary actiongf those who plan, regulate, generate, transmit, or use
energy.

At a workshop!2 jointly hosted by the California Energy CommissiofEnergy Commission)and the
California Public Utilities Commission (CPUC) on July 27, 2015, four investmwvned California
utilities (IOUs) and one municipallyowned utility outlined their current and fu ture efforts to adapt
to climate change. Even though this workshop targeted the electricity sector, it provided
information to develop aframework to advance adaptation effors for the entire energy sector
which alsoincludesthe natural gas and petroleunsectors, and other nontraditional parts of the
energy system thatmay become more important in the future such as bierefineries and their
supporting infrastructure.

Vulnerability Assessment
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temperature, precipitation patterns, extreme events (including drought, wildfire, inland flooding,
and severe storms), and sea leveise (Franco and Wilson, 20055toms et al, 2013; California
Energy Commission 2013)Some ofthese impactsare particularly significant to the energy sector,
including more frequent and severe extreme heat episodes and decreasing sn@ter content in
the Sierra Nevadahat are already becoming evidentlfidicators of Climate Change in Glrnia,
OEHHA, 2013). Magover, historical climatic data will not suffice to support future management of
energy systems and other human concerns, as the climate is diverging from its historical

OAT O A&l ih @nfer words, key climate parameters are staihg to move outside of historically
observed variability? at a rate that makes historical data a poor predictor of future climate. For
example, 2014 was the hottest year on record in California; and annual temperature moved far
outside the envelope of natual variability as recorded in the last 120 years. It is also important to
note that most of the warming in California occurred during the winter season, contributing to
snowpack reduction in the Sierra Nevada.

A OAO
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should be noted, however, that significantly more research has been done to date on electricity than

other aspects of the energy sector, such as natural gas or transportation fuels. Additional
backgroundon climate vulnerability of the energy sector can be found iBafeguarding California:
Reducing Climate Risk

Electricity
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thermal power plants, substations and some renewable generation technologies; decreased
capacity of transmission lines; increased risk to electricity infrastructure of extreme events,

12

http://www.cpuc.ca.gov/PUC/energy/CPUC_and_Energy _Commission_to_Hold_Climate_Adaptation

_Workshop.htm
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including sea level rise, coastal flooding, and wildfires; less reliable hydropower resources; and
increased peak electricity demand (Stoms et al., 2013; California Energy Commission, 2013).

Electricity infrastructure is vulnerable to sea level rise along the coast. About 25 coastal power
plants may be exposed to high water levels during what is considered100-year flood event which
would become more frequent with sea level rise. Prior research has shown that the increased
frequency and severity of wildfires as a result of a warming climate will increase the risks of grid
disruptions in our transmission lines.For example hundreds of poles and lines were damaged and
thousands of customers experienced outages as a result of the Butte and Valley fires in September
2015.

The 2015 Integrated Energy Policy Report iEPR) included apreliminary peak electricity demand
forecastthat accounted for climate change. The forecaased climate scenarios developedor
California by Scripps Institution of Oceanography for the Energy Commissidrased uponclimate
models used for the 2014 IPCC AssessmenP(C, 2014)Higher projected annual maximum
temperatures derived from the scenarios increased the statewide peak demand forecast by over
600 MW in the mid demand case by 2026. Staff also derived projected changes in heating and
cooling degree days from thescenarios, which affect electricity consumption. The impact on
consumption was slight (around 60 GWh statewide in 2026) in the mid demand forecast, as heating
degree days decreased at a much higher rate than cooling degree days increa@¢€dvalec, 2015).

Renewable energy technologies help mitigate climate change, but they can also be vulnerable to the
impacts of climate change. For examplepkr photovoltaic systems tend to be less efficient at

higher temperatures?3 Projections for the Southwest suggegteductions of efficiency of the order

0.7 to 1.7 percent withanticipated higher temperatures in 2050(Bartos and Chester, 201k
Information on changes in theprobability and location of occurrenceof excessive heat in California
due to climate change cahelp inform research on solamphotovoltaic system performanceon hot
days. Similarly, additional studies on changes in therobability and location of changes in wind
patterns in California due to climate changé can help inform wind energy planning, foreasting,

and integration as California increases the proportion of electricity generated from wind energy.
Projections of changes in solar and wind regimes for the California region have not matured enough
yet to provide a clear picture of potential changg. A recent paper noted, for example, that wind
performance depends not only on wind speed but also on the density of the air; unfortunately, there
are currently substantial uncertainties in the projections of both parameters (Bartos and Chester,
2015).

Natural Gas

The natural gas system in the Bay Area, the Delta, and the California coast is vulnerable to potential
impacts of an extreme storm event coupled with sea level rise on natural gas pipelines. A recent
study led by University of California Berkeleysed highresolution hydrodynamical modeling to
investigate the dynamic impacts of SLR, tides, and freshwater flows (Radke et al., 2015). The

13 http://energy.gov/eere/energybasics/articles/photovoltaic _-cell-conversion-efficiency-basics
14 http://iopscience.iop.org/1748 -9326/6/2/024008/fulltext/
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100-year event)inasmuch as modeling indicates no overtopping for a storm with 0 m SLR. But, if
such a storm event were paired with a 1.4 m SLR, which is a possible higihd 2100 estimate for
California, then the storm would pose extensive risk to critical natural gas frastructure as well as
other energy-related and transportation infrastructure. Such risks include inundation of
approximately 200 miles of natural gas transmission lines, including backbone transmission at
Antioch, key transmission on Sherman Island, andansmission loops in San Jose, San Francisco,
and Sacramento. Additionally, under such conditions, inundation of natural gas storage at
MacDonald Island is indicated (Radke et al., 2015). Even with this new information, risks may still
be underestimated ecause the research did not account for subsidence of Delta levees, which
exacerbatesmpacts of sea levels by lowering levee crest8(ooks and Manjunath, 2012.

California currently imports about 90 percent of the natural gas that it consumes, and, ftris
reason the integrity of large transmission lines is of high importance for the State. Thousands of
miles of natural gas transmission and distribution lines cross California, bringing natural gas from

producing regions. Due to the particulars of Calif OT EA8 O CAT COAPEUR [ AT U 1T £ Of

related natural gas storage units run through the Central Valley, which has subsided dramatically in
the past decade. The subsidence in the Valley has been exacerbated by unprecedented groundwater
pumping in response to drought related shortages of surface water. Subsidence can affect the
integrity and safety of natural gas pipelines. However, it is not yet known exactly how and where

the unusually rapid rate of droughtrelated subsidence has affected natural ggspelines and

storage in the Central Valley.

Observations of heating degree days(HDD) in California in the last few decades show a declining
trend. For example, the decline of HDD was aboub percent from 1960 to 2014 in the San Joaquin
Valley, whichwould be expected tadecrease the amount of natural gas consumed for space heating
in a more or less proportional way. The overall downward trend in HDD, at least in the Central
Valley, seems to be linked to reported reductions of Tule fog in the same regiBaldocchi and
Waller, 2014).

Petroleum Transportation Fuels
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intrusion and damage fromSLRand storm surges(Perez et al., 200). Additionally, most refineries

in the state consume electricity from the electricity grid and, therefore, are vulnerable to grid
disruptions, which may be due to weathewelated events associated with climate change. Finally,
water availability is also a concern for oil refineries. Refineries in California use a great deal of

water to create steam used in their industrial processes. To the extent that potable water sources
may have limited availability for use by refineries, other potential sources wold have to be

pursued along with strategies and technologies aimed at reducirigeir water intensity.

Oil pipelines may also be sensitive to SLR at port facilities. A1 E £l OT EA8 O DPAOOI 1 AODI
transportation fuels infrastructure normally involves the movement of raw and finished

15 A unit that measures the space heating needs during a given period of time
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transportation fuel products via marine vessels and a network of pipelines that connect wharves to
refineries, storage tank farms, distribution terminals, and associated structures. The wharf
structures used to unload and load marie vessels are designed to accommodate a wide range of
tidal variation on a daily and annual basis. An increase in the mean average sea level, however,
would significantly raise the maximum high tide levels, such that the existing wharf system used for
moving petroleum products and other waterborne commercénay need to beadjusted. There are
two railroads operating in California transporting crude oil: Burlington Northern Santa Fe and

Union Pacific. Climate change is expected to increase landslides, whitdty have safety

implications.

Current Actions to Prepare for Climate Impacts

This section briefly describes ongoing activities preparing the energy system for a changing climate
using the four overall strategies identified inSafeguarding California

Protect Existing Energy Facilities and Consuinens Impacts of Climate Change
Several steps are being taken to improve the current energy system and to protect consumers from
the nearterm impacts of climate change. For examp]after the 2006 heat wavethe CPUC required
the electric utilities to start upgrading their transformers and other related equipment to be able to
cope with both increased demand and relatively high temperatures atight that did not allow
adequatecooling of the transformers during that event.

The San Diego Gas & Electric (SDG&E)uth Bay Substation is a good example of existing

infrastructure that has been upgraded withadaptation in mind. The substation was moved and the

new site was graded to withstand sea level rise of up ®feet. Utilities are also increasing their

ability to track, monitor, and predict wildfires, they are upgrading and hardening infrastructure to

withstand fires. For example, all three electricity IOUs have filed applications to replace wood

utility poles x EOE OOAA1T DIi1T AO ET AOAAOG xEOE A OECI EEEAAT O
Transmission, and Environmental Protection Division assesses sites proposed for thermal power

Dbl AT OO0 1 AOCAO OEAT wuvm 1 ACAx AOOOdlncrpased fpodil) 4 patBfOE O  /EO
the reliability analysis of the project and equipmentOANOE OAA O1 AAO OEA %l AOCU #
power plant certification process.

Pacific Gas & Electric (PG&E), SDG&®uthern California Edison (SCE), arfSiacramento Municipal
Utility District (SMUD) recently signed on to the Department of Energy (DOE) Climate Resilience
Partnership, a voluntary effort run by the DOE to promote besesilience practices across the
country.16 As part of the member agreement, each of the utilitiesill be required to produce a
vulnerability report by late January, 20187 followed by a resilience plan. These reports will help
formalize the information and the internal processes that the utilities have been undertaking over
the last several years. Iwill also facilitate a gap analysis for what additional efforts need to be

16 httD://epe(qv.GO\gqua/Daftqe[shjQ —qngrqv—se,ctgr—plimqte’—rgsilieAncAe o B o
73#%6 0 OO0 T AOAAEI| E GuingA2016) Acdabde Aeyoinéddhe Patinerstipla few
months after its founding.
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undertaken and highlight coordination opportunities with the energy agencies and research
community. Importantly, these plans will help stakeholders and regulatory agencies better
understand and approve necessary expenditures related to adaptation efforts.

Finally, Safeguarding Californiacalled for new vulnerability and adaptation studiesin the energy

OAAOT 08 4EA #Al EEI OTEA . AOOOAI 2A01 OOAAO ' CAT AU j
Fourth Climate Change Assessment that will be submitted to the Governor in 2018. The Energy

Commission recently initiated a comprehensive portfoliof studies to be conductedor the energy

sector part of the Assessment. The energy (Energy Commission) and remergy studies (CNRA)

will use a common set of climate, sea level rise, and so@oonomic scenarios. Theroject

developingclimate change andsea level rise scenarishas already begunDetails of the energy

related research for the Fourth Assessment are provided in the Enhance EneiBglated Climate

Change Research section below.

Diversify Energy Supply Reduce Climate Vulnerability

Severalstudies have been conducted to examine how the energy system in California should evolve
to drastically reduce greenhouse gas (GHG) emissions (mitigation) in the next 35 years. Past studies
have not investigated the link between mitigation and adaptationdr the energy system. A study

that started in July 2015 supported by the Energy Commission is, for the first time, making this
connection. The study will investigate how to develop the energy system to drastically reduce GHG
emissions while at the same tira making it less vulnerable to climate impactsThe final results of

the study will be available in2017 and will provide further insights about options to drastically

reduce greenhouse gas emissions from the energy sector by 2050, the potential costs agged

these options, and promising technology/policy pathways.

O#Al E&AI O1 EA6O AT AOCU OUOOAI 1 600 AEAT CA
ARAx AAAAAAO ET OAODPIT OA OF DIl EAU ¢iTAIO
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The CPUC is continuing to implement itSelf Generation Incentive Program (SGIP) that provides
incentives to support existing, new, ad emerging distributed energy resources through rebates for
gualifying distributed energy systems installed on the customer's side of the utility meteg
Qualifying technologies include wind turbines, waste heat to power technologies, pressure
reduction t urbines, internal combustion engines, microturbines, gas turbines, fuel cells, and
advanced energy storage systems. Decision 1412-033 adopted $83 million annual SGIP
collections through 2019.

As a result of AB 327, the CPUC is also in the process of érgph successor tariff for the Net Energy
Metering (NEM) program to ensure thatustomer-sited renewable distributed generation

18 http://www.cpuc.ca.gov/PUC/energy/DistGen/saip/
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continues to grow sustainablyt® Other efforts to increase the number of renewables on the grid
include CPUGapproved changes tdRule 21 interconnection tariffs in December, 2014, that will
allow utilities to interconnect inverters with advanced capabilities and establish a study period to
see how they perform.

The 1939 MW of distributed solar photovoltaic (PV) deployed through th€alifornia Solar
Initiative[1] is fully subscribed, but efforts to continue the low-income programs for both single
family and multi-family residential markets were renewed at $108 million over the next five years.
The New Solar Homes Partnership, administed by the Energy Commission, continues to provide
incentives for solar PV systems installed on highly energy efficient new homes and has a goal of
installing 360 MW of additional solar capacity.In addition to solar PV, the solar thermal program to
promote solar water heaters is authorized through 2017ln 2014, the CPUG@hitiated a new
rulemaking to provide guidance for utility Distribution Resource PlangDRP)that were filed in July
201520 The goal of theDRPsis to accommodate greater deployment of ditributed renewable
generation, energy storage, electric vehicleand energy efficiency and demand response
technologies. This process will result in a fareaching change to traditional distribution planning
by the utilities, and it will influence investment decisions in future General Rate Cases.

In August,2015, the CPUC released a proposed decision, t®ecision Adopting an Expanded

Scope, a Definition and a Goal for the Integration of Dema®ide Resources! While the DRPs

could set values fodistributed energy resources DER aspart of their grid investments, the

Integration of DemandSide Resourceswill turn the DRPlocational data into mechanisms for

procuring DERs as alternatives to traditional grid projects, or creating new tariffs that couldeward

existing DERs for performing gridsupportive tasks.The proposal stakes out a series of decisions to

AA T AAA ET O0EAOA p 1 &£ OEA 1T Ax bOI AAdédudEffagdworET Al OAE
for integrating demand-side resources, including réevant valuation methodologies and sourcing

i AAEAT EOI 68 4EA £ET Al OOAD ET OEAOA p xEI T Al OAEI
At the utility scale, the CPU@nd the Energy Commissiorontinue to implement the Renewable

Portfolio Standard (RPS), which requires retail sales of 3Bercentrenewable energy. Theenergy

agenciesare now investigating ways to achieve the&d O A O1 | O 850perkentrdnewaAbie)?

which will likely be mandated by statute underSB 350(De Leon2015), which is curently awaiting

OEA ' 1 OAOT 1 080 OECi AOOOAS

Through the Electric Program Investment Charge (EPIGhe Energy Commission is making

investments in Technology Demonstration and Deployment activities that will demonstrate

microgrid technologies, specificallymicrogrids that serve critical facilities. Microgrids are a

technology option for making the electric grid more resilient and adaptable to climate change

impacts such asincreased fires, severe storms, and heat waves. Microgrids are able to disconnect

from the larger electric grid and provide stable independent power for facilities or entire

19(R.) 14-07-002

20 http://www.cpuc.ca.gov/PUC/energy/drp/

21 http://docs.cpuc.ca.gov/PublishedDocs/Efile/GO00/M153/K740/153740896.PDF
22 http://gov.ca.gov/news.php?id=18828
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communities. In 2015 the Energy Commission announced grant awards for seven microgrid
demonstrations. These projects will demonstrate the ability of microgrids to utilie locally available
renewable energy with energy storage and energy management systems that when coordinated
together increase reliability and reduce greenhousgases

Of the seven microgrid grants, four of the grants are demonstrating microgrid systemarfcritical
facilities that include a designated American Red Cross Emergency Center, fire stations, a
wastewater treatment plant, and a hospital. One of the projects is being developed in Humboldt
County by the Schatz Energy Research Center (SERC) aBBhe Lake Rancheria a designated
American Red Cross Emergency Center for surrounding communities in the county. SERC is
incorporating a high penetration of renewable resources into the projeciThey are designing the
microgrid to be able to island from thelarger utility grid for up to sevendays, which is especially
important because this region of California isdentified as a Local Reliability Area and iserved by
two transmission lines that are vulnerable to climate change impacts. Coastal communitiés
Humboldt County must also be ready to respond to tsunami events, which will be more sevevith
rising sea level.

The state of California is also diversifying the supply of electricity to its facilities. For exampldget
Department of General ServiceDGS) manages the statewide Power Purchase Agreements

program. Under these agreements, the solar provider develops designs, installs, operasexl

maintains solar photovoltaic systems using thirdparty financing, and then sells the generated

renewable electricity to the host facility at or below utility tariff rates. This program facilitates the
installation of solar power systems with no upfront cost to state departments. Since th® OT COAIl 8 O
inception in 2005, DGS has worked with several state agenciesitplement over 38 MW of

renewable energy throughout the state. With the current momentunthe stateis on track tohave

100 MW installed by the end of 20Z. In addition to wind-powered systems which are anticipated

to be installed soon, other types ofegnewable energy are being@xamined, including solar thermal

and fuel cells.

O1TATTETC &£ O ET ACAAOGAA PAT AOOAOGETT 1T &£ OAFAxAAT A A
term investment also considers climate change impacts on other resources, such ascipe and
ecosystems. The Desert Renewable Energy and Conservation Plan (DRECP), for exaimpéking

an innovative approach to incorporate climate change into this plan for both preferred zones for

energy and for biological conservation. Part of that efft is to select climateresilient areas to

protect species(Flint, 2015). The DRECP is helping stakeholders understand the adaptation needs

by hosting an online data platformreferred to as the DRECP Climate Consaléth the relevant

climate information.23

Whereas the DRECP will designate Development Focus Areas that are preferred for renewable
energy development in the southeast desert areas in California, the recently convened San Joaquin
Valley Solar Study is intended to identify areas of least conflittiat would be appropriate for solar
development in this region. Five stakeholder groups are participating: 1) Environmental and

23 http://drecp.consbio.webfactional.com/climate
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Conservation; 2) Agriculture; 3) Counties; 4) Industry; and 5) Transmission. The goal is to expedite
permitting of new renewable projects to deploy clean energy more quickly.

Promote Energy Demand Side Measures taatilitate Climate Adaptation
Maintaining a reliable energy system is vital to the healthandweA AET C 1T £ # Al E&AlI O1 EAG C
and its economy. Reliable grid opetion depends on meeting demand with adequate supply and
ensuring uninterrupted delivery to customers. As climate change could increastectricity demand
and threats to grid reliability, strategies on the customer (or demand) side can hetpunter those
impacts. For example, @ergy efficiencycan bea very costeffective tool that minimizes demandall
the time. Demand response (DR), in contrast, provides a strategy to rapidly decrease electricity
usage temporarily when the grid is stressed from higldemand, such asduring extreme heat events.
Zero net energy (ZNE) buildings combine efficiency with clean, esite renewable energy
generation. Because water and energy systems are tightly coupled, strategies to conserve water,
particularly during drought, also reduce electricity demand. Energy storage, including that
provided by electric vehicles (EVs), helps with grid reliability by supplying storee@lectricity during
peak demand. Specific efforts in each of these categories are described below.

EnergyEfficiency

wl AOcU AEEFEAEAT AU EO A POAZEZAOOAA AT AOcCU OAOGI OOAA
AAOGAT T PAA ET ¢mmo O COEAA ET OAOOI AT O AAAEOGEIT O O
best, longterm interest of consumers, ratepayers, iad taxpayers. However, California has long been

a proponent of reducing the unnecessary waste of energy for decades. For exampie, Energy

Commission adopted the first energy efficiencgtandards forappliances in 1976 and for buildings

in 1978. Since tken, Californians have saved $75 billion in electricity costs# A1 E £l OT EA8 O DPAO
electricity consumption has remained relatively/El AOh E1 DAOO A-@hnefigy # Al E £l OI
efficiency efforts,while electricity consumption in the rest of the United States has increased by
roughly 40 percent.” OE1T AET ¢ OPi 1 OEAOA A£EEI 000Oh OEA OOAOAGO
Plares updated in 2011, set forth a roadmap to achieve maximum energy savings across all major

groups and sectors in CaliforniaThispi AT EO OEA OOAOAS3O AEOOO ET OACOAC
strategies for saving energy The plan includeggovernment, utility, and private sector actions, and

holds energy efficiency to its role as the highest prioritpreferred energyresource. Tre CPUC is in

the process of updating the plan and broadening the scope to integrate energy efficiency with other
demandside efforts including demand response, timef-use rates and distributed generation.

Assembly Bill 758 (Skinner, Chapter 470, Statutasf 2009) requires the Energy Commission, in

collaboration with the California Public Utilities Commission and stakeholders, to develop a

comprehensive programto)AADOOOA 11 OA AT AOCU &ibtidgblilgitysteERT | # Al E,
The Energy Commissiompproved the Existing Buildings Energy Efficiency Action Pléginon

25 http://www. energy ca. gov/ab758/documents/CAEnergyEfflmencyStrateglcPIan Jan2011. pdf
26 http://docketpublic.energy.ca.gov/PublicDocuments/15-IEPR

05/TN203806_20150310T093903_California%E2%80%99s_Existing_Buildings_Energy_Efficiency
Action_Plan.pdf
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September 9, 2015. This action plan provides a 3fkear roadmap to dramatically reduce energy use

ET #Al EZA Ol EAGO AQEOOET ¢ OAOGEAAT OEAI h Jonwil AOAEAT h
work in collaboration with the CPUC, local governments, industry stakeholders, and various state

AT A 1TAAl ACAT AEAO O AAEEAOA OEA AAOGEIT DBIATBSO 1
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State of the State address.

In June 2015, the Energy Commission approved the 2016 Building Energy Efficiency Standards that,

when in effect, will reduce energy costs, save consumers money, and increase comforiew and

upgraded residential and nonresidential buildings. These new standards include features such as

high performance attics and walls, instantaneous water heaters, and highly efficient lighting. Single

family homes built to the 2016 standards will useabout 28 percent less energy for lighting, heating,

cooling, ventilation, and water heating than those built to the 2013 standards. Based on a3€ar

mortgage, the Energy Commission estimates that these standards will add about $11 per month for

the average home, but save consumers $31 on monthly heating, cooling, and lighting bills. This

AOET CO OEA OOAOA 11 A OOAD Al i OAN& ERigrENE)gokABEEAOET C
all new residential buildings. The basic premise for designing and comatting ZNE buildings is to

integrate and optimize energy efficiency measures with osite renewable generation so that a

building produces and/or offsets as much energy as it consumes annually. ZNE buildings can

provide consumers and building owners longierm cost savings and other norenergy benefits,

such as improved comfort. These buildings can also help reduce greenhouse gas and criteria

pollutant emissions by avoiding the longterm need to generate electricity from fossifueled

electric generation feilities. In addition, ZNE buildings can help improve local electric service

reliability due to the proximity of load to on-site electric generation, and can help reduce the need

to expand the electric system, benefiting all ratepayers from reduced infrasicture expansion

costs, while reducing the systems overall environmental impact.

Governor Brown specifically cited ZNE as one of several effective methods to combat climate

change by achieving the goals of AB 32. In his 2012 Executive Or8et8-1227 andthe

accompanyingGreen Building Action Plar#® Governor Brown directed executive branch

departments todesign, construct, and upgrade buildings to meet ZNE building requirements, where
possible.Fourteen state buildings were chosemo pilot ZNE building corcepts, however, due to

state budget constraints, only a handful of projects are complete or under construction. Executive

Order B-18-12 also mandates that statéuildings benchmark their energy and water use using

ENERGY STAR Portfolio ManageBenchmarkirg is the process of collectingpuilding performance

data and comparing that datao a standard metric, usually thebestbuilding practices. Building

owners and operators can then use this information to better manage their building energy and
wateruse, AT A Ei POT OA A AOEI| AEIiIngi4thd stk @dutetl waeAuoeBy Of AT AA
22 percent compared to 2010, meeting theecutive Orde O OAAOAOQEIT 1T CIT Al 1T £ c¢m
and is well on its way toward meeting the energy goal of 20 percent by 28. State department

energy use dropped by 14 percent compared to the 2003 baseline. In addition, 2014 saw an

27 http ://gov.ca.gov/news.php?id=17508
28 http://gov.ca.gov/docs/Green_Building_Action_Plan_B.18.12.pdf
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increase in onsite renewable generation, now accounting for 12 percent of total state energy use.

)T 1 DOEI cmpuh OEA ' ingshedbite (ad IBunched Gpotiidally Aigclbsl the OET A
stated @ogress towards reducing its environmental footprint byimproving state building

performance.

The CPUC has many ongoing programs to promote energy efficiency, authorizing spending of about

Ap AEITEIT DBAO UAAO -odnkdiiilided for@lEchd-uSelelecidity and matur@A O 01 O

gas consumers. A 2014 decision committed funding at th&vel for a tenyear period as part of

their new Rolling Portfolio design, whereby energy efficiency targets will be updated annually

rather than tri -annually and evaluations will be integrated within the portfolio rather than at fixed

time intervals. Thelong-term, committed funding will provide a longerterm perspective and could

AT EAT AA 1 AOEAO OOAT O&I Oi AGETT A1 0 AAAPAO ATA 111¢
publically-owned utilities are also committed to reducing energy consumption, investingase to

$140 million in energy efficiency programs per year.

In additionto the low-ET AT I A AT AOcCU AEAEEAEAT AU POI COAI O T AEAOA
owned and publically-owned utilities, the Department of Community Services and Development
(DCSD)investsin energy efficiencyupgrades and onrsite renewable generation for vulnerable and
disadvantagedcommunities. For example, the Lowincome WeatherizationAssistanceProgram

administered by DCSD and funded by the state and the United States DepartmdriEwergy for

decades, has assisteldw-income househotls in disadvantaged communitiesinstall rooftop solar

photovoltaic systems, solar hot water heater systems, and weatherization measuresuch as wall

and attic insulation and duct sealingThis program demonstratesOE A OOAOAS8 O AT i 1 EOI AT
leverage funding toensurethat the communities who will be most impacted by climate changare

prepared and have the tools and resources to adai its effects.

Water Efficiency

Water will become more precious ashe climate changes. Droughts are expected to become longer
and more severe. Therefore water efficiency is a key adaptation strategy with a-benefit of

reducing energy demand. In responsto California's severe drought, Governor Brown's Executive
Order B-29-15 outlines bold steps to save water, increase enforcement of water use standards,
streamline the state's drought response, and invest in new water energy technologies. To accelerate
the deployment of innovative water and energy saving technologies the agricultural, residential,
industrial, commercial, and desalination sectors, the California Energy Commission, jointly with the
Department of Water Resources, and the State Water Resources Control Board, will implement a
Water Energy Technology (WET) pgram if funding is provided by the Legislature. WET will
provide funding for innovative technologies that meet the following criteria:

1 display significant on-site water savings, energy savings, and greenhouse gas emission
reductions;

1 demonstrate actualoperation beyond the research and development stage;

1 document readiness for rapid, largescale deployment (but not yet widely deployed) in
California;

1 deploy technologiesthat are commercially available and
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91 apply funds in existing facilities.

ExecutiveOrder B-29-15 also ordered the California Energy Commission to establish standards that
improve the efficiency of water appliances, including toilets, urinals, and faucets available for sale
and installation in new and existing buildingsln addition, on August 12, 2015, the Energy
Commission approved new standards for showerheads that are expected to save more than 2.4
billion gallons of water in the first year and 38 billion gallons after full stock turnover in 10 years.
Another of the four Energy Commision responsibilities in the Executive Order calls for a short

term, statewide rebate program for waterefficient appliances and devicef?ending funding, he
Energy Commission is proposing two separate programs to save water: a clothes washer residential
rebate program and a targeted disadvantaged community direct install program. The programs will
help residents capture water and energy savings while reducing greenhouse gas emissions.

The CPUC initiated R3-12-011 to look into policies to promote a partrership framework between
energylOUsand the water sector to promote waterenergy nexus programsThe CPUC recently
adopted a waterenergy calculator to quantify how much electric energys required to move and
treat water in order to calculate the energy savings of various water conservation programs and
allow water utilities to tap energy efficiency funding for water conservation programs. The
calculator also calculates the water resource benefi@ssociated with water savingsA second tool

is the Avoided Water Capacity Cost Model (water tool). The water tool calculates an avoided water
system capacity cost associated with water savings. Water tool output is an essential input into the
water-energy calculator.

Demand Response

DR is a climateresilience strategy in that it facilitates rapid load drops when grid reliability is
jeopardized or demand is higher than expected. Although DR was not originally designed for the
purpose of preparing for climae risks, it presents a powerful strategy for reducing peak energy
demand and thereby booshg grid resilience when, for example, extreme heat waves raise peak
demand. CPUC is evaluating DR in resource planning needs and operational requiremehtsas
recently contracted with Lawrence Berkeley National Laboratory to conduct a study to assess the
technical potential of residential, commercial, industrial end uses to provide DR, plus economic and
market potential of DR products to help establish DR goals addition, the CPUC has an interim
target of meeting 5 percent of peak demand with priceesponsive DRand has also made
participation of DR in the wholesale marketgossibleas a flexible ramping resource and ancillary
service. Passage of a new decisi@alling for time-of-use rates by 2018 will further help with peak
load reduction and conservation. All threeelectricity IOUs have nearly completed the installation of
smart meters across their territory, which will facilitate both customer ability to participate in
current time-of-use pricing plans and future pilot programs.

Automated demand response (AutoDR) is triggered by a signal from a utility or grid operator to

development of OpenADR, which is a communication standard protocol to increase demand
response availability in California. ADR substantially increases participation compared to manual
systems. OpenADR has been adopted as both a national and in&tional standard for DR and
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distributed energy resource operations, allowing large numbers of loads to participate reliably in
DR in other states and countries. Investments by the Energy Commission to fund development of
AutoDR and Open AutoDR at the Demd Response Research Center at the Lawrence Berkeley
National Laboratory are already showing results. Using AutoDR and Open AutoDR is already
avoiding 260 MW of peak load in California annually. The annual net benefits (savings minus
technology costs) of hese technologies in California are projected to increase from $16.5 million in
2012 to between $39 million and $118 million by 2020.

Energy Storage and Electric Vehicles

Energy gorage technology is being hailed globally as the garahanger toward reliady managing
low-carbon, greener electricity grids. California, a national leader in advancing energy storage,
envisions this technology as a critical component in reducing global warming, improving air quality,
promoting energy independence and building dimate resilience. The state currently has several
pilot projects, and is working toward commercialization of energy storageBy supporting

technology demonstrations and bringing energy storage innovators and investors together,
California Energy Commissio-funded storage projects provide data and realvorld experience that
will help reduce investment costs and prove which solutions work best in specific application§he
passage of Assembly Bill 2514 and the resulting California Public Utilities Commissidecision set
energy storage procurement targets for each of the IOUs totaling 1,325 MW to be online by 204.
December, 2014, e California hdependent System Operator (ISQ}the California Public Utilities
Commission(CPUC) and the Cafornia Energy Commissionunveiled a comprehensive roadmap to
assess the current market environment and regulatory policies for connecting new energy storage
OAAETT11T cuUu O ORAheddadmaghdninatBsiyearks of walOaBdrgut from more
than 400 interested parties, including utilities, energy storage developers, generators,
environmental groups, and other industry stakeholdersThis roadmap will be used by the CPUC,
Energy Commission, and the ISO to inform future regulatory proceedings, initiatiggand policies
and laysa foundation to integrate energy storage technologies that benefit grid reliabilityrad
consumers.

The Energy Commissionandt 0 5# Al 1T OET OA O 0O0O0PPI OO0 OEA "1 OAOITTC
Action Plan30 Significantly, in December2014, the CPUC issued a Decision that would allow the
electric utilities to take a larger role in the deployment of electric vehicle (EV) charging stations and
electrical equipmenth xEET A OEA %l AOCU #1111 EOOETT60 !'I OAOT AOI
Technology Program is funding the expansion of public fueling stations for hydrogen fuel cell
vehicles throughout the state In addition, CPUC staff initiated a pilot program in August, 2014, to
test the possibility for utilities to deploy sub-meters, whichare capable of separately measuring and
AEI 1 ETC %6 AEAOCEI ¢ OOEI ¢ A OAATTA 1 AOAO 11 OEA A
sub-meters is a critical step in allowing the utilities to offer EVspecific rates that can allow EV
drivers to acoess lowcost energy at night and mitigate the impacts of EVs on the electric grid. As
technology improves, submeters may eventually allow vehicles to offer energy services to the

29 http://www.caiso.com/Documents/Advancing -
MaximizingValueofEnergyStorageTechnology CaliforniaRoadmap.pdf
30 http://www.opr.ca.gov/s_zero -emissionvehicles.php
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utilities, providing an additional source of revenue to the drivers. The piit program is divided into
two phases to test different submetering scenarios and is expected to conclude in 2016he

Energy Commission supports EV charging R&D, and through the Alternative and Renewable Fuel
and Vehicle Technology Program, supports EViarger R&D, and through the Alternative and
Renewable Fuel and Vehicle Technology Program, supports EV charger and hydrogen fueling
station deployment.

Enhance Energselated Climate Change Research

Climate change research is one of the cornerstones of tleOA OA S8 O Al E i-yadddeserdh]l EAEA O8
agenda for the energy sector was prescribed in the rece@imate Change Research Plan for
California (Climate Action Team, 2015). It was designed to answer poligglevant questions that
support strategies andtechnological innovations necessary to significantly reduce GHG emissions
and climate risk and their economic, public health, and environmental impacts; identify synergies
and trade-offs between mitigation and adaptation strategies; and assess the vulneiiity of the

energy sector to climate change. The Energy Commission is implementing this agenda through the
EPIC(for electricity) and Natural Gas Research and Development programs and their respective

ET OAOOI AT O bl AT 08 # Al E ElsseésiehifisQnhe &rét @apOgartaf | EI AOA #EA
implementation of the research plan in the energy sector.

The Energy Commission manages several applied research projects that will enhance climate
adaptation for the energy sector now and into the future. For exampl&cripps Institution of
Oceanography demonstrated that it is possible to develop probabilistic seasonal forecasts that can
be used to prepare for the possibility of hot summer monthsAlfaro et al,, 2006). They also showed
that using satellite data about oastal fog early in the morning can substantially reduce peak
demand forecast errors in the same day (Pierce and Cayan, in preparation). Finally, a new research
project with the University of California Riverside and NASA/JPL is developing a new hydrologic
forecast for a major hydropower system operated by Southern California Edison (SCE). The new
forecast system will take into account the important role that small particles in the air have on
precipitation amounts and the form of precipitation (snow vs. rin) (Creamearet al.,2013). SCE is
heavily involved in this project providing real world expertise on the actual management of their
reservoirs.

The research portfolio for the energy sector addresses vulnerability and risk assessment of climate
impacts and assessment of adaptation strategies. Studies will extend the assessment of the
increasing risks of sea level rise and wildfires on the electricity system begun in preliminary
research by Lawrence Berkeley National Laboratory for the Third Assessmentsinilar study is
planned to investigate theclimate vulnerabilities to the petroleum system such as refineries and oil
pipelines. Other researchers will gather new empirical data on neaurface temperatures within an
urban heat island to improve understamling of the determinants of the effect and provide a
foundation for location-specific options to reduce peak energy demand and adverse public health
impacts. Bottomup regional studies are planned to consider impacts from multiple climate change
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electricity infrastructure is being enhanced through improvements in the Caldapt visualization
tool.3t

The Energy Commission is also funding research targeted to specifidaptation strategies. These
include innovative grid management and operation strategies to overcome limitations or potential
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intermittent renewable generation. A group of projects are developing londerm energy scenarios
from the present to 2050 that include climate impacts on demand, generation, and transmission.

In addition, the Energy Commission is funding research to improve grid resiliency through
efficiency and demand response; renewable energy, distributed generation, and energy storage;
and clean foss#fueled sources and infrastructure improvements. Complementing these
technological innovations are investigations of consumer choice and civic engagemeag,well as
assessments of the costffectiveness of adaptation options.

The State of California has been supporting regional climate change research for more than a
decade. These studies have complemented research at the national level and have been deditp
inform climate policy deliberations and actions in CaliforniaThe Energy Commission in

collaboration with the Air Resources Board developed and supports the State Climate Change
Research Catalog, which is now hosted through Gatlapt32 The ResearchCatalog provides basic
information about past and ongoing climate changeelated studies that state agencies have
conducted or commissioned since the early 2000s. The purpose of this catalog is to document
#Al EZEI O EA8 O OA OA A O Adexchaipeiofin@inatidriTis néw vergibA prévides O A O A
improved user interface and search capabilities, including graphical summaries.

Data access by researchers has been an ongoing challenge for climate vulnerability and adaptation
studies. Utilities haveoften been naturally reluctant to share data that is either proprietary about
their operations or could affect customer privacy. For example, studies have been hampered by lack
of access to data on grid disruptions caused by wildfire, operations of hydrop@r units, or the

precise locations of coastal energy infrastructure. Nevertheless there have been successful
examples where arrangements were made to provide such data to researchers under a
nondisclosure agreement under whichaggregated results could beeported (Auffhrammer and
Aroonruengsawat, 2012; Radke et al., 2015). Tlagencies and utilities need to continue working

out procedures by which sensitive data can be accessed by researchers without compising

privacy, security, or business interests.

The CPUC created the EPIC in 2011 to ensure that sufficient investment would be made in research
and development of emerging energy technologies. Funding for the EPIC program is set at
approximately $162 million per year from 2012-2020, and is to be used tsupport eac of the
following areas: Applied Research and Development, Technology Demonstration and Deployment,
and Market Facilitation. Proposals for investment in various research areas are included in three
year investment plans created by each of thedaninistrators (Energy Commission, SCE, PG&E, and

31 http://cal -adapt.org/
32 http://cal -adapt.org/research/
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SDG&E)with input from the public and submitted to the CPUC for approval. TH®U investments
are focused on technology demonstration and deployment and market facilitation.

Next Steps

It is clear from theprior sections that there is already a great deal of initial work on adaptation.
However, these actions are more related to developing new information via research projects and
less oriented towards the substantial investments that implementation of adapteon measureswill
require. This focus is due in part to the fact that decision makers in the energy sector must feel
comfortable with their investment decisions, and action will require careful collaboration and
dedicated funding by public and private enties. Energy utilities may not be willing to invest
substantially in adaptation unless the investments also make sense under current climate
conditions and the climate of the next 30 years. It may make sense in some cases to delay
implementation of adaptaion options because the risks are not imminent and/or there is time to
implement adaptation measures when new major investments are required. For example, an
analysis conducted by RAND Corporation for the Port of Los Angeles suggested that sea leveinmise
the next decades should not be a problem, but that it would be wise to start implementing
adaptation measures in the next major improvement program for the port when it will be less
costly (Lempert et al., 2012). As with this specific study, future ad#gtion studies for the energy
sector will include consideration of costsThe end result will compare the cost of doing nothing
with the cost of different adaptation measures.

The CPUC and the Energy Commission via their EPIC and Natural Gas ResearcBbevelopment
programs are supporting adaptation research for the electricity and natural gas sectors,
respectively. There is now a ondime source of funding to start analyzing the climate
vulnerabilities of the petroleum sector, but a steady stream of resrch funds for the petroleum
sector is needed.

The following are the next steps that California will take to substantially increase its climate
resilience activities for the energy sector:

9 Establish a Working Group between the Energy Commission and t@alifornia Public
Utilities Commission to design, implement, and monitor the actions listed below. This group
will meet for the first time by Januaryl5, 2015 and create a work plan b¥ebruary 29,
2016.

1  Work with the DOE, the IOUs, and the publicallgwned utilities (POUSs) on the vulnerability
assessments and resilience plans that they have agreed to produce as part of their
membership in the DOE Climate Resilience Partnership (see schedule for vulnerability
assessmentsaabove). This collaborative effort vill facilitate development of robust
documents that can be the cornerstone of efforts to incorporate adaptation planning and
measures into utility operations and relevant CPUC proceedings and Energy Commission
research.
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1  Work with other California IOUs andPOUs and other energy utilities and entities that are
part of natural gas and transportation fuel systems to implement a program similar to the
DOE Climate Resilience Partnership, when necessary.

9 Collaborate on research needs and efforts within the Comnsi®ns to ensure that research
produces actionable science and investment and operational parameters

1 Formalize the Energy Commission climate and sea level rise scenarios as part of an effort to
foster sciencedriven decisions by June 1, 2016.

1 Encourage coopration and collaboration among all utilities and the various regional
climate resilience collaboratives.

The two Commissions will report progress on the above action items to the California Natural
Resources Agency by June, 2016, as required by Executdreler B-30-15.

Monitoring and Evaluation

Energy indicators should: 1) be able to track progress on mitigation and/or adaptation while taking
into account nonclimatic features; 2) be easy to understand; and 3) be relevant at different levels
of geographial detail from local to statewide levels.

Some of the energy indicators will be similar to the indicators needed for other sectors. For
example, an indicator that tracks the fraction of winter precipitation that falls as snow will be very
useful for hydropower operators but also for the water supply sector. For brevity this section does
not discuss these indicators here but, obviously, local and regional indicators by hydrological units
would be preferable than statewide indicators because the situatiorends to be different in

different regions in California (Franco, 2015).

Cooling degree dayss (CDD) and HDD are excellent indicators for the energy system. However, the
definition of these indicators must be made relevant for California. For example, NOAses 65° F

as the baseline temperature for the definition of HDD. This basically assumes that if ambient
temperature falls below 65° F, people start to warm their homes and buildings, increasing energy
demand for space heating. In practice, data from PG&Eggiests that 60° F is a more realistic
baseline temperature for their service territory (Franco, 2015). HDD and CDD data are available via
NOAA but at a highly aggregated geographical resolution. @edapt will make this information
available using a gridresolution of 3.5 miles using appropriate baseline temperatures for both
historical data and climate projections.

Weather-related energy disturbances can become more frequent and damaging under a changing
climate. For example, an increase in wildfire actities could increase disruptions of the electrical
grid. However, the modernization of the electricity grid may reduce these events if this
modernization is done considering climate change. The figure below shows the number of weather
related grid disturbances per year in California. This figure does not show a clear trend, but this
may be due to the relatively short timeframe covered (12 years) and the fact that the electricity

33 A unit of measure that hdicates how heavy the air conditioning needs are under certain weather conditions
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system is changing. However, some notable weather patterns are reflected in fleagth of the bars
in the graph for particular weather-related sources of disturbances. As noted above, 2006 had an
extreme heat wave, and heat waves caused a large fraction of the grid disturbances that year.
Likewise, 2007 and 2008 were extremely bad yars for wildfire, corresponding to larger than
average number of grid disturbances. In contrast, 2002011 saw relatively small area burned and
no fire-related outages. Regardless, it would be important to develop indicators of weathezlated
energy disturbances such as the one shown below to examine if the protective measures
implemented for the energy system are effective.
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Data Source: Energy Information Administration

To develop meaningful indicators, it will be necessary to create a repository wiformation about
future disturbances, while at the same time trying to examine the historical record to see how far in
the past trends can be tracked. For example, it may be possible to extend the historical period
before 2002 in the above figure if infomation is available from governmental and/or energy

entities.
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Introduction

Forests are our key life support system on this planet, and one that occupies a significant portion of
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benefits z clean air and water, wildlife habitat, building materials, renewable energyand

recreation. Climate change in California forests is affecting tree survival and growth, forest

composition, forest halth and productivity, and has increased the intensity of ecosystem

disturbances from wildfire, insects and spread of invasive species and land type conversion. These

impacts result in less capacity to store carbon and more risk of greenhouse gas emissions

Climate change suggests a continuing and even accelerated risk of wildfire and a trajectory of more
frequent drought (Diffenbaugh et al., 2015) and higher fire severity in some portions of the state
(Fried et al., 2004). Some plant communities canneidapt fast enough to increasing drought stress,
resulting in large scale mortality from insects, fire, and disease (Grant et al., 2013).

Increased fire extent, intensity, and severity can affect aquatic habitats (Bisson et al., 2003) and
water quality (Ice et al., 2004). These future climate scenarios combined with continuing
projections of residential growth into the wildland (Mann et al., 2014) suggest that the current
wildfire -related problems are poised to become even larger and more costly in the mdature. For
the purposes of this chapter, climate impact discussion and adaptation strategies focus on
ecosystems supporting tree cover, forests and oak woodlands.

The Forestry Sector plan categorized actions into 6 actions: 1) Forest Health; 2) Urbaoréstry; 3)
Biomass Utilization; 4) Watershed Health; 5) Research; 6) Monitoring.

Vulnerability Assessment

CALFIRE is in the process of updating the 20Lalifornia's Forests and Rangelands Assessment. In
2008, the U.S. Farm Bill directed the U.S. Forest Service (under the Department of Agriculture) to
coordinate with states on forest and rangelands assessments. The first coordinated report for
Californiawas completed in 2010.The process for developing the 2010 Assessment was based on
looking at the location of forest and range resource assets in the context of potential threats across
the state. This information was used to determine priority landscapesat have high asset values
that are likely to be threatenedz this Assessment will help guide efforts to acquire and direct
funding that can enable programs and other tools that create desired future landscape conditions.
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There is also the Southwest Regi@l Climate Hub and California Subsidiary Hub Assessment of
Climate Change Vulnerability and Adaptation and Mitigation Strategies (Elias et al., 2015he
report addresses climate issues related to forests and agriculture, including specialty crops.

Faest Conditions

An undisputed fact is that wildland fires burn across landscapes without regard for political
jurisdictions, property lines, governing laws, or land management goals. Furthermore, with the
increasing threat and prolonged impacts of four gars of drought in California and expansive acres
of insect and disease outbreaks, these realities have heightened the importance of implementing
forest health projects for carbon sequestration and climate benefits.

Both the United States Forest Servicand CAL FIRE have collected forest land spatial data

exhibiting the exponential increase in insect attack, disease, and moistuséress related tree

mortality. These areas are more prone to high severity fire and the dead, decadent, and dying trees
emit methane and lose carbon storage capacity.he southern Sierra Nevada Region is entering an
epidemic of pine bark beetles and fir engraver beetles. Estimates in some areas are that 20 to 25
percent of the pine trees are already dead or dying.

The negatve impact of GHG emission is exacerbated when landowners remove these trees to
prevent disease spreading and reduce fire risk, but are then unable to convert the trees and
biomass into long termcarbon storage as harvested wood products or bifeedstock fa electrical
generation, heat energy, or other c@roducts (bio-char, landscape mulch, biofuel). The lack of
capacity to manage the biomass and trees for a higher value use results in this wood being left in
the forest, and in many cases opepile burned. Both of these activities undermine the objectives of
GHG emission reduction goals.

When managing forested landscapes for GHG benefits, CAL FIRE, Air Resources Board, and the
Natural Resources Agency are concerned about the increasing emissionshudrt-lived climate
pollutants (SLCPs) associated with the growing number, size and severity of catastrophic wildfires.
SLCPs are more recently recognized climate change drivers that remain in the atmosphere for a
much shorter period of time than other taigeted climate pollutants, mainly carbon dioxide (CO2);
however, their potency, in terms of warming effect, is tens, hundreds, or even thousands of times
greater than that of CO2. They are responsible for about 40 percent or more of global warming
experienced to date. SLCPs relevant to forests include black carbon (soot) and methane (CH4), with
about 64 percent of black carbon emissions sourced from wildfire. Given this, the amount of black
carbon can be significantly reduced by reducing the frequency oftastrophic wildfires. Methane
emissions can be reduced by removing the downed trees and biomass from the forest to avoid
emissions from aerobic and anaerobic activity before or after a wildfire. The worst option, from a
GHG emissions perspective, isr-treatment strategy.

Increased Temperature and Extreme Events

Temperature rise affects plant species behavior, including seed production, seedling establishment,
growth and vigor. It also reduces moisture availability for plants, threatens seedling and plant
survival, increases the risk of wildfire, and enhances theurvival and spread of insects and possibly

68



pathogens.

With warmer temperatures, tree species in California may respond by migrating both northward
and to higher altitudes(Shugart et al., 2003).Recent research concluded that upslope movement of
pine forests and oak woodland conversions to grassland have already occurred due to climate
change(Thorne et al., 2006) As the rate of climate change increases some tree species may not be
able to adapt to changed conditions. Species with currently restrictednges will probably be most
vulnerable, while species with broader climate tolerances may be able to adapt more easily. Alpine
forests and associated plant species are particularly vulnerable, because they have little room to
expand. Ecologists also no l@yer assume that plant communities will migrate intact, so forest and
range communities may change in species composition as they move.

Researchers modeled interactions of temperature, wildfire, carbon dioxide, and other climate
effects. The results haveredicted declines in conifer forests, oak woodlands, savanna and
chaparral, but increases in hardwood forests and grasslandkenihan et al., 2006)

Precipitation Changes and Extreme Events

Climate change is affecting precipitation and hydrology, whichre critical drivers in forest

ecosystems, in several ways. Recent winters have been warmer, have had less precipitation and

snowmelt has begun earlie(Westerling et al., 2006) According to the California Climate Tracker,

the winter average minimum temperature of 2014-15 for the Sierra Nevada region was 32.1
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record-keeping.

In addition, a greater percentage of precipitation is already falling, and will contireito fall, in the
form of rain rather than snow. Less snowpack and the temporal changes in snowmelt and spring
runoff can lead to longer dry periods in summer months, reducing available moisture for forest
plants. Moisture deficits may, however, be somevdt offset by increases of atmospheric carbon
dioxide which generally cause plants to increase their water use efficiency. Since 2009, California
has experienced several of the most extreme natural events in its recorded history: severe drought,
an almostnon-existent Sierra Nevada winter snowpack, five of the top 20 largest forest fires in
terms of acreage burned, and two years in a row of the hottest average temperatures.

Healthy forests help anchor soil and absorb rain and snowmelt, so flooding and laslidles are less
severe. Forests also help regulate the timing and magnitude of water runoff and water flows; and
they have very significant impacts on water quality, because they provide a filtering function that
prevents impurities from entering streams,lakes, and groundwater.

For the purposes of this chapter, climate impact discussion and adaptation strategies focus on
ecosystems supporting tree cover, forests and oak woodlands.

Fire History and/lanagement
7EI ABEEOAO AOA Al Els ©©H dndrEngelabdietnbystémE OtirAdtie Atbitads E A &
69



have evolved with and adapted to periodic wildfire disturbance. However, fire activity in California
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economy by increasing fire suppression and emergency response costs, damages to homes and

structures, interagency postfire recovery costs, and damage to timber, &ter supplies, recreation

use and tourism. As climate change continues these costs are expected to increase. This year, for

the first time in history, U.S. Forest Service spent over half their budget on fire suppression by the

end of August.

Management @tions for adapting to the threat of increased fires must address public health, public
safety and ecosystem protection. Fire protection measures, including suppression, prevention and
building codes, can reduce the occurrence, extent and damage of wildit Fuel reduction by
manual, mechanical and prescribed burning can reduce the size and severity of wildfires.
Vegetation and wildfire management may be used to reestablish conditions that support historic or
more ecologically beneficial and socially accegble fire regimes. In significantly altered ecosystems
and developed areas, this may take many steps and treatments.

Fuel loads have increased with fire suppression practices. Strategically placed, fuels reduction work
involving mechanical removal and pescribe burning is the most effective means to reduce hazard
and risk and help restore vegetation conditions that are more resistant to wildfire damage. The
effectiveness is best seen when wildfire burns into areas where fuel treatments have taken placs. A
an example, the Lanes Fire, in the Fresfi$ings Unit, burned into the Beal Fuelbreak and, as a result
of fuel reduction treatments the spread of the fire was slowed. This allowed resources to more
efficiently take suppression action on the fire (CAL FIR&nd Board of Forestry and Fire Protection
State Fire Plan, 2010).

Removing biomass from the forest and using it to develop products and generate energy

production as a fossil fuel alternative is another important strategy to store carbon and reduce
emissions. The USDA Forest Service manages over half of all California forests so their land activity
is significant for the overall health of the State watersheds. In 2014, the Forest Service conducted
fuels treatments and forest health improvement on about60,000 acres of their lands. Regional
leadership has expressed the need to treat two to three times more acres annually to address the
backlog of fuels reductiomneeds and forest restoration (USDA Forest Service Region 5, 2015).

Based on the area aofcosystems that historically supported frequent lowseverity fire regimes, the
potential need for prescribed burning or other treatments that restore fire resistant ecosystem
conditions may be estimated at over a million acres per year. While prescribed tming treatments
can be less expensive to conduct, in many cases reintroduction of fire is not prudent until heavy
understory and ladder fuel hazards have been treated through alternative means (e.g., mechanical
treatments). Additional research, monitoringand information sharing on the effectiveness of all
treatments to reestablish desired conditions for supporting wildland fire will also be very

34 http://www.fire.ca.gov/communications/downloads/fact_sheets/20LACRES.pdf
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important.

Forestry Adaptation Strategy

1. Improve forest health, resiliency and co -benefits by implementing fo rest management
practices on public and private lands

1
1

= =

Coordinate efforts to reduce wildfire risks and severity to reduce associated emissions and
avoid risk of landscape conversion to invasive species

Manage the forest in such a way that increases overalirbon storage and provides multiple
co-benefits such as water and biodiversity protection.

Identify priority landscapes to invest resources to demonstrate greater benefits

Better understand the tradeoffs between different climate responses to forest manament
actions.

Provide funding to support, maintain, and expand seed banks and revive state tree
nurseries.

Qualitatively and quantitatively evaluate cebenefits to better understand opportunities and
trade-offs

Provide long term stable investment in forst health in order to incentivize planning and
public and private investments.

2. Continue investing in urban forestry

1
1
1
1

Expand tree canopy and vegetative cover in urban areas where appropriate to reduce heat
island effects and provide natural cooling

Improve local understanding of policies, strategies and actions that optimize urban forest
benefits for residents.

Improve and expand use of urban biomass that is removed for valid management purposes
including but not limited to pests and disease.

Maximize use of trees and vegetation as infrastructure in cities for multiple benefits such as
reducing energy use and improving storm water pollution and air quality.

3. Improve management practices and market conditions for biomass utilization

1
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)l
)l

Help retain current levels of biomass power generation in the state, revitalize currently idle
facilities and expand facilities in strategically located regions.

Retain current levels and expand uses of biomass for wood product development.
Consider end use opportunities fobiomass as part of forest management project design
In the pricing, account for the societal value of bioenergy and other end uses of biomass.

4. Implement forest management for the overall health and protection of watersheds

T
T
1
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quality and to reduce snowpack evapotranspiration and increase water infiltration

Manage forests to reduce soil erosion and protect water quality

Account for the value of healthy watersheds and their ecosystem services and consider the
avoided costs of investing in protecting and restoring these services.
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5. Implement Priority Research Agenda

1 Coordinate with key agencies, University of California and other resezh entities to identify
and fill knowledge gaps related to climate adaptation and evaluate the most effective
strategies.

1 Improve methods, models and equations for estimation of carbon storage and greenhouse
gas emissions.

1 Research working forests and feest management actions as a means to increase forest
health, increase carbon storage and mitigate climate change.

9 Research fuels reduction as a means to reduce wildfire emissions and increase carbon
storage.

6. Implement Forest Health Monitoring in an Ad aptive Management Context
1 Establish a comprehensive monitoring and adaptive management program to quantify the
effects on climate change and the effectiveness of adaptation strategies.
Research species migration responses to climate change
Identify robust forest management strategies that will be successful best management
practices over a wide range of plausible future climate situations.
1 Investigate the feasibility of creating a cooperative network of research forests across the
State, including universties, federal agencies and State agencies, to monitor climate change.

T
T

Current Action@and Next Steps

The development of theStateForest Carbon Plan will incorporate components of the actions and

goals outlined abovelt has long been recognized thaCalifornia forests will play a very important

role in achieving AB 32 goals. The Forest Climate Action Team (FCAT) was assembled in August of

2014 with the primary purpose of developing a forest carbon plan by the end of 2016. FCAT is
comprised of Execut’Vd 1 AOAT 1 AT AAROO &£O01Ti T ATU T &£ OEA 30A0AGC
and federal forest land managers, and other key partners directly or indirectly involved in

California forestry. FCAT is under the leadership of CAL FIRE, The Natural Resourcesiéz\gand

the California Environmental Protection Agency.

The Forest Carbon Plan will provide forest carbon targets and an array of strategies to promote
healthy forests that protect and enhance forest carbon and the broader range of forest
environmental services for all forests in California. The vision of forest protection and enhancement
includes:

I Sustainable forests that are net sinks of carbon.

9 Healthy forests that are resilient to anticipated climate change effects, including volatile

weather and danging precipitation regimes; increased forest insect and disease threats;
and higher wildland fire risks.

91 Protection of watersheds and water supplies (quality, quantity, and infrastructure).

i Forests that provide management opportunities that generateohg-term economic benefits
for landowners, workers, and communities.
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1 Working forests that produce wood products and biomass for energy and are managed to
maintain forest health and biodiversity.

9 Forests that are protected from fragmentation and conversio, and that provide a diversity
of quality, interconnected habitat types for terrestrial and aquatic wildlife species, including
listed and nontlisted species.

9 Forests that provide an abundance of outdoor recreational and tourism opportunities.

As partof the forest carbon plan, &esource Economic Study will be drafted by
UC Berkeleyacademics The study will evaluate several different management actions and
investment choices identified in the Forest Carbon Plan.

Action 1 Forest Health

CAL FIRE will strategically target investments that will achieve net greenhouse gas emission
reductions into areas that have high rates of carbon stock, but currently face heightened wildfire
risk from dead, dying, and diseased trees attacked by insectschather pathogens. Projects will be
planned across large landscapes, in coordination with adjacent land owners, resulting in more
efficient planning and a greater impact to forest health and carbon benefits. Where feasible, these
projects will also include a biomass use component to ensure that as the volume of woody biomass
removed increases, there is infrastructure to use the forest residue, thereby avoiding GHG
emissions from open pile burning or natural decay. The targeted investments will also takeo
account rural communities in need of local economic development and job creation, and those
communities where there is active support of forest management and biomass use. CAL FIRE will
also make urban forestry investments prioritized toward disadvanaged communities. CAL FIRE
will also continue to secure working forest conservation easements through its Forest Legacy
Program, focused at reducing the increasing pressure on landowners to convert their forestlands to
other uses such as housing subdivisns, rural lots and vineyards.

Projects which are facilitated through special funds like cap and trade auction revenug®r the
Greenhouse Gas Reduction Fund (GGRFRannot solely address the magnitude of the threats
facing California forests aghey function to help sequester carbon and offset the negative impacts of
GHG emissions. However, as a partial solution, CAL FIRE will institute a process to further refine
the identified high-priority landscapes to concentrate GGRF investments in aredsat can reap the
largest direct benefit for forest resiliency and cebenefits, such as increased carbon sequestration,
improved water quality and quantity, diversity of wildlife habitat, and rural economic stability.

Funding Awards - During Fiscal Year 204 15, the CAL FIRE allocated $4 million for the Forest
Legacy Program and received $650,000 in federal funding to secwrenservation easement grants
on several threatened properties. Grant applications for the remaining programs (reforestation,
pest cortrol, fuel reduction and research), are ongoing, with a plan to award grants in the fall of
2015.
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Service, University of California Extension, Resource Conservation Dists (RCDs), Natural
Resource Conservation Service and others to prevent and minimize catastrophic wildfire and

73



restore fire resistant conditions in fire adapted vegetation types through mechanical and
prescribed fire treatments, and to assist with posfire recovery.

Allocated funding in fiscal year 1415 was approximately $1.5 million. CAL FIRE has been awarded
over $6 million ($2.9 million in 2015 and $3.4 million in 2016) from the Timber Regulation and
Forest Restoration Fund for CFIP grants.

Seedbank and Nursery Support z CAL FIRE will work with the Forest Service and private sector
to improve long-term seedbanks and nurseries in order to secure genetically appropriate varieties
for future plantings and to preserve genetic legaciesThe L.A. Moran Rforestation Center(LAMRC)
seedbank catalogues and stores approximately 42,000 pounds of primarily native conifer seeds
which are available for replanting forest stands after fires, insect or disease outbreaks, or other
catastrophic events but have gonenused for seven years due to inadequate funding. LAMRC
continues to collect and process conifer cones for deposit to the seed bank to both replace
exhausted stocks and to increase the natural genetic library.

Adaptive approaches to forest regeneration gaincrease resilience in the short and longerm by
adjusting silvicultural practices to establish forests that are more tolerant of future climate
conditions. This includes planting genetically appropriate species that will be better adapted to
changed cimate conditions than the genotypes currently on site.

The nursery facility in Magalia is currently out of use and being converted to a CCC camp. The
LAMRCocated in Davis could be reopened if needed.

Land Conservation - CAL FIRE is actively working t@cquire approximately 13,000 acres of PG&E
properties that will broaden the diverse landscapes and vegetation types on the Demonstration
State Forests to better represent those found across the state and will provide new opportunities
for research and denonstration on those landscapes. Each of these acquisitions will include a
conservation easement to ensure that these properties remain forestland and are not converted to
other uses. Along with the existing State Forests and federal and University resefaforests, these
new properties can form a network of climate change monitoring stations across the State.

Review Regulatory Framework 1504 -Assembly Bill 1504, 2010 requires that Board of Forestry

and Fire Protection (BOF) and CAL FIRE guarantee its tdgtions governing commercial timber

harvesting take into account the capacity of forests to sequester 5 million metric tons (MMT) of

AAOAT T TUAAOR Ai 1 OEOOAT O xEOE #AI EAZAI Ol EAGO Al Ei AGA
established under AssembhBill 32.

Structure Protection Exemption - In May 2015, the BOF adopted emergency regulations allowing
specified forest management activities, including exempting cutting or removal of trees between
150 and 300 feet from an approved and legally permitted habitable structure for the purpose of
reducing flammable materials and maintaining a fuel break. The previous exemption allowed for
removal of fire hazard trees within 150 feet of a structure.
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Protection of the Beneficial Uses of Water and Riparian Functions - The BOF adopted
emergency water drafting regulations in August 2015. The water drafting emergency regulations
affect all Forest Districts and require Registered Professional Foresters planning timber operations
to consider beneficial uses of water includig the potential impacts to drinking water. These
emergency regulations were necessary to recognize the severity of the drought and highlight
potential impacts to fisheries and wildlife as well as domestic water supplies from timber harvest
related drafting operations.

AB 1492 Timber Regulation and Forest Restoration Fund

The Timber Regulation and Forest Restoration Fund (TRFRF) Program is a component of Assembly

Bill 1492 (2012). The major elements of the TRFRF Program provide a funding stream viaree-

percent assessment on lumber and engineered wood products sold at the retail level, seek
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provide for development of ecological performance measures, establishforest restoration grant

program, and require program reporting to the Legislature.

Program Timberland Environmental Impact Report for Carbon Sequestration and Fuel

Reduction (PTEIR)

CAL FIRE has developed the PTEI&oort to meet the goals of the Gladd Warming Solutions Act of
2006. The Program is designed to have the combined benefit of increasing the carbon
OANOAOOOAOGEIT T bi OAT OEAI 1T &£ #Al EAI OTEA8O0 1T1T1ETADOGO
emissions from wildland fires. Over onehalf of the privately owned, commercial timberland in
California is owned by nonindustrial landowners. Longerm uneven aged management of these
lands and the retention of large, old trees can increase the ability of timberlands to sequester
carbon through increasedgrowth and inventory and to convert carbon dioxide to oxygen through
photosynthesis. Prudent timberland management can decrease the potential for large wildland fires
that release greenhouse gases by creating forests that are less susceptible to ignitoal that

reduce the intensity of wildland fires, thereby allowing for more successful fire suppression efforts.
The Program will provide grant funds for the development of PTEIRSs to facilitate these
declarations.

Vegetation Treatment Program Environmen tal Impact Report

The BOF has initiated the Vegetation Treatment Program as part of a comprehensive fire
prevention strategy. This statewide program provides a framework for vegetation treatment
projects that reduce fire risk through strategic fuels managment on SRA lands and supports
federal and local noASRA fuel reduction projects.

State Fire Plan

The State Fire Plan provides overall statewide goals and objectives, with individual Unit Fire Plans
that compliment this with the on the ground fire plan specifics. Work to begin updating the plan is
just beginning and the target to complete this is 2016. The updated plan will have a stronger focus
on climate change by integrating strategies to address anticipated impacts.

75



State Responsibility Area Pr ogram

This is a local assistance grant program for fire prevention activities designed to benefit habitable
structures within state responsibility areas, including public education, that are provided by
counties and other local agencies, including specidistricts, with state responsibility areas within
their jurisdictions.

The program provides grants to a qualified nonprofit organization with a demonstrated ability to
satisfactorily plan, implement, and complete a fire prevention project applicable to thetate
responsibility areas. The department may establish other qualifying criteria.

Action 2: Urban Forestry
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Forestry Program will continue to assist local entities with tree planting, utilizing trees and other

vegetation to create infrastructure solutions, and improving uban forest management. This is

accomplished by providing technical assistance, education, policy consultation, and grants.

Accomplishments will help protect and expand urban forests that serve to provide cooling, carbon
sequestration, protect air quality and water quality, improve public health outcomes, and habitat

co-benefits.

As climate change progresses, it is likely that California will warm in many of its urban areas. Urban
heat island effects will increase in extent and severity without interveribns. One effective
intervention is to expand urban tree canopy cover and use vegetation wherever possible as an
infrastructure element. Not only are these interventions proven to be effective, but they are
relatively low cost in comparison to other inteventions.

3¢
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continue to assist local entities with tree planting and urban forest management. This will help

protect and expand urban forests that serve to provideanling, carbon sequestration, protect air

quality, water quality and habitat cabenefits.

Urban Forestry Carbon Protocols

These are the second iteration of the protocols, and are currently voluntary protocols through the
Climate Action Reserve. The protwls include a tree planting project protocol (version 2.0) and an
urban forest management protocol (version 1.0).

The first version of the urban tree planting protocol is fully adopted by ARB and can be found on

their web site and the CAR website.
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This report advances the scientific knowledge of carbon sequestration and avoided emissions by

urban forests. Statewide tree canopy cover data by biegion and urban land use was acquired for
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all urban areas of the state. In addition, transfer functions were developed using data provided by
past CAL FIRE funded inventory projects that allow land managers in an urban setting to determine,
by identifying tree canopy cover, how much carbon is beingared and emissions avoided by their
urban forest, and how much more could be stored and avoided by expansion and better
management of the urban forest.

Action 3 Biomass Utilization

The BOF and CAL FIRE will work with other agencies and the privegector as appropriate to
encourage policies and strategies that help maintain utilization infrastructure (bioenergy , veneer
plants, etc.), incentivize modernization of existing facilities and development of new facilities. A
diversified industry infrast ructure is necessary to allow different species and size of biomass to be
used for its highest and best use. @ocating biomass businesses can providdean bioenergy
power and heat to support wood products development such as fence posts, pellets, aimlter.

The California Forest Biomass Working Group consists of diverse individuals and organizations
committed to retaining and expanding woody biomass infrastructure. The vision involves biomass
harvesting and utilization serving as tools to accompliskollaboratively developed public land
management restoration objectives based in forest ecology and focused on enhancing the resilience
of forest ecosystems. Furthermore, woody biomass utilization infrastructure should be developed
around rural forest communities and be focused on appropriatehscaled, diverse, and integrated
facilities that sort woody materials for their highest and best useralues to make a suite of durable
wood products and thermally efficient energy, optimizing returns to forest stewadship activities,
businesses and communities. At the locdével, these facilities should provide a means of economic
diversification and development for rural public lands communities while supporting ecological
restoration, hazardous fuels reduction, angéommunity wildfire protection.

The Statewide Wood Energy Team is a subgroup of the Forest Biomass Working Group. This group
works directly with wood energy businesses and communityted wood energy projects to provide
expertise, technical assistance, ansmall grants. The team also produces work to effectively

develop the California wood energy industry.

The BioMAT Program, established by SB122, has inspired many communities to pursue planning
and building biomass energy facilities 3 MWSs or smaller inri threat areas. The program allocates
50 MWs to forestbased bioenergy seeking to support further deployment of small scale distributed
bioenergy by requiring higher prices be offered for purchase of the power. The price is established
between the facilty and local investor owned utility, through an auction process. The auction
requires three projects be in the queue in order for the price to increase. Currently about 12
projects are in various planning stages in the Sierra Nevada and North Coast.réehof these

projects are on the trajectory to be ready to participate in the auction process in the next year.

A bioenergy facility located in North Fork, Madera County has secured the majority of the funds,
through public funding sources, needed to catruct the facility. This was substantially helped with
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areceived a $4.9 million grantawarded by the California Energy Commission-unding will support
the construction of a 1 MW gasification facility. Since this is a new industry, a dedicated funding
source to support several demonstration projects is needed. To date, project proponents have
cobbled together primarily state and federagrants to fund projects. This is very challenging as
each grant program has its own requirements and timelines making it challenging to keep project
development moving consistently forward.

Although this program is helpful in triggering facility developnent, the 50 MW allocations will only
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specific components of the program making it difficult for the forest sector to succeed and

renewable energy policies in gneral can be a barrier. For examplejwgn the public safety issues

associated with fire, an accelerated interconnection process for forest biomass would be very

helpful, especially to secure private funds.

Fuels contracts - Although there is an abundanamount of woody biomass available as feedstock
for facilities, there are variables that can make the supply uncertain. For example, projects on
public lands can be delayed due to project appeals and other unanticipated actions during the
project planning process. Private investors need longerm contracts to ensure a certain quality
and volume of supply over a minimum of 10 years. Forest Service has multiple contracting tools
that they have underutilized in Region 5 but that are necessary to build an @mwise for their high
volume of biomass.

Thermal Heat Demonstration Projects 7z CAL FIRE will complete feasibility studies to consider
converting boilers to wood burning in two Conservation Camp Studies to be completed by the end
of 2016. The new unitsvould replace the existing propane units however, the propane units will
remain as backup.They would supply space and water heating. The new units are estimated at 750
kW each and biomass could be obtained locally.

Action 4 Watershed Health

A healthywatershed provides valuable goods and services, including but not limited to water,
forest and agricultural products, hydropower energy, recreation, wildlife habitat and carbon
sequestration. A comprehensive watershed evaluation was conducted on the Mbakane
Watershed, located in the central Sierra Nevada and the primary water source for the San Francisco
Bay Area. Using statef-the-art models for fire, vegetation and posfire erosion, the potential
impacts of a landscapescale fuels treatment to modiy wildfire behavior and post-fire erosion was
analyzed. Financial costs and benefits of the treatments were assigned to those elements that can
be valued such as homes, infrastructure, timber, biomass energy, carbon and employment.

The avoided losses iterms of both costs and lost income opportunities include the value of
structures saved from wildfire and the costs of fire suppression and podire restoration, as well as
potential revenue from carbon sequestration, merchantable timber and biomass thabuld be used
for energy. The value of benefits ranges from $224 to $126 million and results in a benefist ratio
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for the fuel treatments of 3 to 1, and a minimum of 2 to 1 applying the more conservative benefits
value estimate (Buckley et al, 2014).

Focusing in on the water benefits of healthy watershed, it is important to maintain existing water
storage capacity to reduce the need for new reservoirs which are costly to build and maintaiSoil
loss following high severity fire negatively affects tee growth and carbon sequestration.The
increasing trend in severe fires will lead to higher sediment accumulations in many Sierra
reservoirs, particularly the smaller ones at middle elevations. Considerable losses in storage
capacity has been documentedt the Englebright Dam on the Yuba River with about one third of
its storage capacity lost, and Lake Shasta with an estimated10 percent filled with sediment
(Kondolf, UCB 2014), equivalent to a 400,000 acre foot loss.

Action 5 Research

Improve Scient ific Knowledge Base 7z CAL FIRE programs, such as the Fire and Resource

Assessment Program, will work with Scripps, UC, FOREST SERVICE, Energy Commission and others
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Southwest Research Station, the University of California and other landowners to establish research

reserves, studies and demonstrations across geographic and eleieat gradients that inform climate

change forest

Boggs Mountain Demonstration State Forest - lllustrative of the challenge of improving forest
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Mountain Demonstration State Forest and left devastating impacts. This is the one of eight of CAL

FIRE managed demonstration state forests, sized at nearly 3,500 acres. Within the first 24 hours

the fire had burned through the entire state forest. An estimated 90ercent of the trees were

either killed or substantially damaged by the intensity of the fire and very little to no understory

vegetation survived the fire. A plan has been developed that identifies three phases to restore the

site: 1) rehabilitation/site preparation 2) reforestation including about 500,000 seedlings and, 3)

vegetation control. This effort will be monitored for experimental, research and demonstration

purposes.

Forest and Rangeland Resource Assessment z CAL FIRE is required by statute tperiodically
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strategic plan and climate change actions. The alit plan will be developed and is expected to be

released late in 2016.

FRAP has a contract with UC Davis to model expected range shifts for a number of forest and shrub
species, results expected in early 2016.

Action 6 Monitoring
Monitoring programs for detecting climate change, effects on vegetation and management results
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are needed to support adaptation planning and management. CAL FIRE will work with the
California Natural Resources Agency and others to determine and implement key monitoring needs,
including forest health trends, land use and management change, and effectiveness of adaptation
actions.

Indicator Development - CAL FIRE developed candidate draft indicators to report on in the
Forests and Rangelands Assessment, 2016. Public input has been solicited and supported through a
UC Davis website Wyww.indicators.ucdavis.edu/forest).

Drought Monitoring z CAL FIRE isnapping dead, dying and diseased trees affected by the current
drought. A Web Map Application was developed to assist Units to prioritize areas with high levels of
tree mortality that need to be mapped. These areas will be submitted to the USGS National Disaster
Coordinator and they will acquire current, one foot satellite imagery that can be provided to Unit
staff to map dead trees.

Establish Monitoring Criteria 7z Establish a network of long term nonitoring plots that are
implemented across both longitudinal and elevation gradients to detect climate change impacts

Continue and Expand Pest Detection z Support existing programs that can provide early
detection of insects, disease, and drought in fost and range lands.

Establish Adaptive Management Criteria z Identify feedback process to inform and, as necessary,
adjust policy, strategies, and regulatory approaches.

Monitor Changes in Land Use z Acres of growth and loss of forest cover as well asgelting
carbon stock effects. This information is part of Forest Inventory Analysis data (FIA).

Interagency Cooperation z Collaborate with local, state and federal agencies to leverage limited
monitoring resources.
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Introduction

In looking to implement the broad spirit of Safeguarding CalifornigAT A ' T OAOT T O " O1T x1 80
Executive Order B30-15, it was clear that the role land use and community development policies

pbi AU ET AT 1 OOAOET ¢ OEA OOAOAB8O OAOEI EAT AA O Al EI
document. WhileSafeguarding Californiancludes chapters on relevant sectors like public health,
transportation, emergency services, and energy, there is the need to address how state government

can help develop policies that protect people, their homes, and their communities from the effects

of climate change. After all, climate change affects people, and adaptation needs to happen where

they live; this plan reflects the policy response to that reality.

This plan addresses state policies and programs related to land use and community develaprh
together because the two issues are linked in the way they shape social and spatial environments.
The key for state policy is to ensure that communities are located in places and developed in ways
that make them more able to withstand and recover fronclimate threats. On one hand, land use
decisions can ensure that communities and infrastructure are located to minimize the effect of
climate impacts like sealevel rise, wildfires, and flooding. On the other hand, community
development policy can helpcreate sustainable and efficient communities with better access to
transit options and other resources that will make residents more able to respond to disasters. In
conjunction with each other, these two policy areas can spur communities that are morelise
sufficient, more tightly knit, and more sustainable.

However, it is important to acknowledge that adaptation action for communities will be most
effective when it is undertaken at a grassroots level, involving residents, neighborhoods,
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businesses, anddcal and regional governments. Land use decisions, a crucial contributor to

developing resilient communities, are rightly local as well. The State should not impose land use or
community development policies, but rather help build regional, local, and gssroots capacity for

climate adaptation. California state government can advance communikgvel resilience and

regional approaches in several areas; this plan will focus on the capacity of three state entities to do

so: the Department of Housing and ComOT EOU $AOAIT 1T pi AT Oh OEA "1 OAOTT O
Research, and the Strategic Growth Council.

The Department of Housing and Community Development (HCD) is a key player and leader in the

Land Use and Community Development sector. Its mission is@ob OT OEAA 1 AAAAOOEEDPh b
programs to preserve and expand safe and affordable housing opportunities and promote strong
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worsening climate impacts. HCD cashape statewide housing policy, mobile home regulation, and

community development grant programs to promote climate adaptation across California.
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roles regarding the California Environmental Quality Act (CEQA), guidelines for general plans, and

other policy support for local governments. OPR plays an important role in delping tools and
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for the environment and land use.

The Strategic Growth Council (SGC) is chaired by the director of OPR and made up of the secretaries

of the Business, Consumer Services and Housing Agency, the Natural Resources Agency, the

Transportation Agency, the Health and Human Services Agency, the Environmental Protection

Agency, and three public members; it plays an important role in coordinating environnm¢al, public

health, transportation, housing, and climate policy. The SGC has invested over $150 million to

support sustainable community planning and urban greening, and its Affordable Housing and

Sustainable Communities Program is on the cutting edge lahd use and community development

policy in the state.

These three actors show how state decision makers are making important strides in land use and
community development policy and pursuing a broader vision of sustainable resilient communities.
This plan provides an overview of the vulnerabilities that make adaptation action in land use and
community development policy necessary, and proposes a series of principles that can guide
ongoing and future work in this sector. Three important priority areador state action then serve to
classify current adaptation initiatives while structuring a framework for concrete next steps.
Safeguarding Californidocuses on adaptation according to many sectors, but the elements of this
plan illustrate how state policy can empower local and regional efforts to achieve holistic resilience
against climate impacts.
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Vulnerability Assessment
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are beginning to understand theséssues and many are acting in order to mitigate potential effects.
However, the diversity of people and places in our State poses great challenges. Almost every city,
county, or town is vulnerable to at least one, if not several, effects of climate chanand planning

and being equipped to handle all of them is a daunting task. Many climate change impacts will
exacerbate existing hazards. Modifying or expanding on existing policies and programs will address
some of these hazards, while others will requé institutional changes to address the impacts of
climate change. Leadership at the local level has resulted in significant improvements in state policy
and program implementation over time. The issue of climate change necessitates local leadership
more than ever.

While other sectors examine the impacts climate change will have on a specific issue area like
agriculture or transportation, this plan encourages looking at the ways that climate will affect
places as a whole. To address the unique challendedand use and community development

policy formation from climate change in each locality, robust vulnerability assessments are needed.
Accordingly, the Adaptation Planning Guid¥? a tool developed by the Natural Resources Agency
and the Office of Emergecy Services serves to help regional and local communities in proactively
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vulnerabilities. These steps are presented here:

35 http://resources.ca.gov/climate_adaptation/local_government/adaptation_planning_guide.html
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implemented address adsptation
first? necds?

These steps break down the complex and considerable issues at hand for local authorities, and
make action manageable. The State will continue to provide guidance on vulnerability assessment
and climate adptation strategies for local jurisdictions. Increased thought and planning must be
given to where and how we locate our growing population, and how our existing communities can
mitigate their vulnerability to these effects.
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Principles for Adaptation

This plan looks at the concrete steps that are underway and planned for the future, but bold actions
for adaptation should reflect a set of principles.

Just asSafeguarding Californiaffers recommendations for natural resources management,
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There are already humerous examples of principles of adaptation such as those offered by the

Alliance of Regional Collaboratives for Climate Adaptation (ARCCA). For the State of California to

outline specific principles of adaptation one must look at the largy picture of how state actions
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future efforts to reduce climate impacts and prepare for climate risks through land use and

community developmenge:

Sustainability and Choice Promote vibrant and safe communities thahave an affordable mix of
safe and decent housing choices for different income categories

Economic DevelopmentRetain and expand a diversity of jobs and businesses to improve and
sustain economic prosperity and community resiliency

Location andConnectivity Seek to locate housing and communities with access and connectivity to
decent infrastructure, mobility choices, education, jobs, open space and other community needs in a
manner that seeks to preserve environmental resources and avoid or abhdapt to climate change

Resilience in Existing Communitielsnprove housing conditions, choices, and community

development deficiencies that especially impact disadvantaged and special needs populations while

creating opportunity for avoidance of the immcts of climate change

Innovationd, #1 11 AAT OAOCA 11T ETTT OAOEOA 11T AAT O OEAO xEI I
environment be sustainable, equitable and adaptable under changing climatic conditions.

CommunityLed Capacity Provide resources and assistare to catalyze communities to improve

their capacity and be resilient to the impacts of climate change, especially in disproportionately
affected areas such as disadvantaged communities or vulnerable and special needs populations

Awareness and Responsivesse Increase awareness of climate risks through improved social
cohesion and communication tools

361978 Environmental Goals and Policy Report, page 8
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Collaboration Promote regional collaboration between local, state, and federal government, NGOs,
local action collaborative, environmental groups and acadeits for climate adaptation options and
implementation.

Improved Data Support the integration of climate science, sectdvased state activity, and
meaningful adaptation activities in California communities.

The above principles help lay the foundation fowhat the State is striving to implement, allowing
for open evaluation of current actions and the steps that need to be taken next.

Current Actions

While setting policy goals and statewide planning objectives related to land use and community
developmentEO Ei BT OOAT Oh xEAOA OEA 30A0A60 COAAOAOGO Ei
funding programs, coordinated planning and requirements and targeted technical assistance to

local and regional partners. Each of these three areas helps build local ajrdssroots capacity for

adaptation.

Analyzing how ongoing policies and programs address the effects of climate change, while still
providing locals with needed resources, is an increasing area of focus. Communities often lack the
resources they need tamplement comprehensive policies that promote resilience against climate
impacts; in this section, the highlights of State efforts to facilitate and enable local climate
adaptation illustrate an ongoing effort to change that fact. For a more complete list State actions,
see Appendix A.

Coordinate Planning, Policy, Requirements and Regulations

The state carries out a variety of planning, policies and requirements related to land use and
community development. Major functions related to planning includéhe Environmental Goals and
Policy Report, General Plan Guidelines, State Housing Plan, California Transportation Plan and
California Water Plan. Other important functions related to land use and community development
include review of housing elements ofhe general plan and state housing law. The following plans
AT A POI AAOOAO OET x OEA AT 1 AAOOAA AmEmi OO O AOOEAO
resilient and sustainable communities.

Environmental Goals and Policy Report (EGPEnacta along with various other environmental
statutes in the early 1970s, the EGPR examines a20 year statewide future and consists of goals
and policy statements to achieve those goals. Recently, the EGPR was amended with the State
Planning Priorities (Gorernment Code Section 65041.1). OPR prepares the report, and is currently
revising a draft update that will look at how California can achieve its climate and environmental
goals in a coordinated and holistic way.

General Plan Guidelinetocal general phns are the fundamental document guiding the physical
development of communities and consist of seven mandated elements (e.g., land use, circulation,
housing, conservation). Local land use decisions must be consistent with the general plan. OPR
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preparesand is currently updating the general plan guidelines which will include resources, data,
tools and model policies.Local government$ general plans must also address adaptation in
several ways. For example, among other things, a general plan must ina@ud

1 AT safety element for the protection of the community from any unreasonable risks associated
with N flooding; and wild land and urban firesA (Gov. Code§ 65302(g)(1).)

1 Aland use element that addresses flood hazards, and that is reviewed annuallylwiespect to
flood-prone areas. (Id. at subd. (a).)

1 A conservation element that addresses water supply and may covier[p]revention, control and
correction of the erosion of soils, beaches and shor&s (ld. at subd. (d).)

1 An open space element that provids forl" long-range preservation and conservation @ open
space landd™ for public health and safety, including, but not limited to, areas which require
special management or regulation because of hazardous or special conditions suctNas
unstable soil area, flood plains, watersheds, areas presenting high fire risks, areas required for
the protection of water quality and water reservoirs and areas required for the protection and
enhancement of air qualityA (Id. at§ § 65560(b)(4); 65563.)

Using these elerents as a starting point, the general plan guidelines update will include a specific
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plan. This guidance is crucial for providing specific guidance to local gemaments on how they can

plan in ways that will create a more resilient region.

Housing Element ReviewsThe housing elemenState law requires each city and county to adopt a
general plan containing at least seven mandatory elements including housing. like the other
general plan elements, the housing element is required to be updated every four, five or eight years,
when it is subject to detailed statutory requirements and mandatory review by HCD. A housing
element update may trigger a revision to otheparts of the general plan to ensure consistency
between the elements. Such revisions are a good opportunity to incorporate consideration of
climate impacts in affected parts of the general plan. Housing elements have been mandatory
portions of local geneal plans since 1969. This reflects the statutory recognition that housing is a
matter of statewide importance and cooperation between government and the private sector is
critical to attainment of the State's housing goals. Work is ongoing to ensure trdimate
considerations are incorporated more holistically in housing elements.

Improve Alignment of Existing Programs and Investments

The state administers a variety of funding programs related to land use and community

development. Many of these programs have eligible activities related to climate adaptation or have

evaluation criteria providing incentive for actions, activities and otcomes related to climate

change and sustainability. For example, many programs promote infill development or

development targeting greenhouse gas reduction. State and federal funding sources are absolutely

critical levers for developing bold solutions to-OE OAAOO bHiT OAA AU Al Ei AOA AEAT ¢
communities; the following programs how a few programs that help align investment with climate

adaptation goals.
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Affordable Housing and Sustainable Communities Program (AHSGC develops and oversees the
implementation of this innovative program that funds housing, transportation, infrastructure, and
land conservation projects. These investments are a key player in shifting the dynamics around
land use and community development, as they show the transforrtianal success that holistic
projects can have on regions. HCD implements the interagency effort to fund projects that reduce
greenhouse gas emissions through transibriented housing and infrastructure, while the
Department of Conservation implements theSustainable Agricultural Lands Conservation Program
to preserve prime working lands and promote compact development. AHSC incorporates climate
resiliency as a threshold item that all applicants must prove in order to be considered for funding,
but many o the projects address deep vulnerabilities to climate impacts; for example, they
incorporate green infrastructure to cool urban heat islands, efficiently use water and energy, and
provide resilient housing for vulnerable populations.

Community DevelopmerBlock Grant Progran{CDBG) The State and some smaller, neantitiement
jurisdictions administer federal funds through CDBG for a variety of housing and community
development activities, including housing rehabilitation, public infrastructure, public fadities and
economic development. Existing grants were reprogrammed to address urgent drought needs, and
$5 million was made available for temporary subsistence payments to prevent or mitigate
homelessness due to the drought. This funding is one examplieutilizing flexible funding sources

to address urgent climate impacts, but efforts are ongoing to make CDBG more effective in realizing
a longterm vision for resilience in communities across California.

Multifamily Housing Program:The Multifamily Housing Program and other state housing programs
assist the new construction, rehabilitation and preservation of housing for lower income
households. Program criteria typically include points for adaptive reuse, infill, proximity to
amenities and sustainable bilding methods. These grants typically administered cyclically?

build resiliency by providing vulnerable populations with resilient housing. HCD is working to
align these investments with adaptation principles more explicitly.

National Disaster Resiliencgompetition (NDRC)The NDRC is a $1 billion program being
administered by the US Department of Housing and Urban Development. The NDRC is designed to
provide grants to communities to rebuild in a more resilient way following major disaster. States
that had presidential disaster declaration in 2011, 2012, or 2013 are eligible to apply. This
competition encourages American communities to consider not only the infrastructure needed to
become resilient, but also the social and economic characteristics thdtoav communities to quickly
bounce back after a disruption. For example, applicants need to consider how their projects will
promote community development goals, ensure meaningful public engagement and participation,
and build collaborations with neighboring jurisdictions and stakeholders who are critical partners

in preventing, mitigating, and recovering from disasters.
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led by Tuolomne County, OPR, the U.9ré&st Service, the California Environmental Protection
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many other federal, state, regional, and local entities. It seeks to address the devastationbygfthe
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resist and rapidly recover from disasters omther shocks with minimal outside assistance. Reducing

current and future risk is essential to the longterm vitality, economic well-being, and security of all
communities. By identifying future risk and vulnerabilities, resilient recovery planning can

maximize preparedness, save lives, and bring benefits to a community long after recovery projects

AOA Al i bl AOA8S

This vision for resilience is being implemented through a broad range of initiatives that can serve as

a model for sustainable natural resource m@agement and economic development by linking forest

ecosystems and rural communities more tightly. The exciting results of the application process will

show how innovation and community engagement can be incorporated into the process of

successful adaptdbn initiatives.

Enhance Outreach, Capacity, Implementation and Outcomes

Local capacity to implement planning and administer funding programs is essential to state
planning, regulatory and funding functions. Without local capacity, planning is not succésiy
carried out and program goals are not achieved or maintained. At the same time, many local
governments may have dwindling to no resources to handle the increasingly complex nature of
state planning, regulatory and funding functions. To address thiteed, the state is building
planning and implementation capacity for local governments through more readily usable tools
such as utilizing existing human resources and robust training to complement local governments
efforts and strengthening regional coodination and collaboration. The following efforts represent
a sampling of outreach efforts undertaken by the State, though these only presage more robust and
engaging initiatives.

Regional ActionLocal governments are mobilizing to create collaborativeartnerships that address
climate adaptation at a local scale. The Alliance of Regional Collaboratives for Climate Adaptation
(ARRCA) (seavww.arccacalifornia.org) was developed in 2012 to help prepare Califaiai s urban
centers for the potential extreme events such as flooding, heat waves, and fires. ARCCA has since
expanded its conversations to include nofurban regions. Groups like ARCCA can support the
development of policies and programs at the State levahd help create a more collaborative
relationship between local governments and the State.

Adaptation Planning Guide (APGWhile the APG was released in 2012, it continues to be an
instrumental resource in supporting local government planning. It has hpked dozens of

jurisdictions go through the planning process and better understand potential policies and
programs available to address climate change impacts and the vulnerability of their communities.
Together with the CatAdapt (www.cal-adapt.org) visualization tool, the APG is a decision support
tool that can be used to create vulnerability assessments, outreach plans, adaptation plans, climate
change policy and metrics for monitoring success. Efforts to updatiee APG and ensure its
continued use, especially in local hazard mitigation planning, are underway.
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local governments to address climate change. Each year9imegions throughout California, 48
CivicSpark members work closely with local governments to implement climate, energy, and
sustainability projects, supporting over 90 cities, schools, and other public agencies. In its first
year, CivicSpark assisted oveB6 local government agencies, completing mitigation and adaptation
projects on topics including sustainable transportation, energy efficiency, solar procurement, urban
forestry, sea level rise, climate action plan implementation, and GHG inventories.

Nex Steps

To better address climate adaptation objectives, the state must continue to evaluate the progress
and effectiveness of action to revise steps forward appropriately. The Land Use and Community
Development sector necessitates a broad approach aceoplanning and regulation as well

alignment of state resources and expanding state, regional and local capacity to carry out planning,
regulation and funding resources. This plan lays out key suggestions and commitments for State
action; for a complete Ist of next steps, see Appendix B.

Coordinate Planning, Policy, Requirements and Regulations

Current planning and requirements can be improved to better adapt to climate change in a more
coordinated manner. The general plan guidelines, currently undergoiragcomprehensive update,
will provide OPR recommendations for planning for climate change. This narrative will support
local government integration of climate change vulnerability, adaptation and hazard mitigation
discussions through general plans. Spedifilly, the safety element will be suggested as the
primarily location for much of the climate impacts discussions, with linkages to other elements of
the general plan. Combined together with existing CEQA requirements for addressing climate
change in propsed projects, the updated general plan guidelines will support the development of
comprehensive strategies to address potential climate change impacts and the policies that can be
created to address those impacts.

The State Housing Law (SHL) Program or Bding Standards Commission may propose building
standards that adopt the principles of resiliency laid out irBafeguarding Californiaand this plan.

The State will work internally and with federal partners to work towards incorporating climate
change adatation in to codes and standards development efforts. Given the high priority of
agencies to attain environmental goals and related conditions such as greenhouse gas targets,
climate adaptation, and energy and water conservation, it is crucial that resezr, outreach and
policy analysis be conducted to evaluate these various initiatives and identify enhancements to the

3OAOAG80 T1ciEIC xI OE xEOE OEAOA 1T OCAT EUAOEIT O8

Improve Alignment of Existing Programs and Investments

Greater alignment will enable stag¢ to leverage its experience and statewide perspective gained
through delivering local assistance programs, planning and other work. State agencies can evaluate
programs, propose changes and share solutions that work to improve adaptation to climate chang
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Organizations like ARCCA can also support the internal conversation by providing case studies of
where certain programs and investments are working well. Currently many departmental
programs are designed in response to statute and from public particggion processes with various
immediate competing needs and issues that lack a comprehensive and coordinated approach.
Future steps will focus on an evaluation of existing programs, coordination among state agencies,
coordination with select external pariner organizations, research and policy development on
salient topics and recommendations for alignment to improve efficiency and effectiveness from the
perspective of climate adaptation.

Specifically, the release of an updated EGPR by OPR and the devetoyrof a new AB32 Scoping
Plan by the Air Resources Board present great opportunities to comprehensively assess and lay out
holistic climate and environmental strategies. Additionally, OPR will draw together

Enhance Outreach, Capacity, Implementation and Outcomes

The state cannot achieve its long term climate change adaptation and safeguarding priorities
without deep involvement by local and regional interests throughout the state. Local planning,
policy and implementation efforts aligned with State goalsvill be crucial for California to achieve

its desired policy goals. Associated funding can also increase the potential for success in aligning
local and State policy goals. The State can expand its support of local efforts by providing technical
assistarce, funding and capacity building resources. Actions can include:

Develop and Implement Action Plans for Local Assistageoutreach action plan that focuses on
POT i TOET ¢ 1 ETEACAO O 30AO0A £O01 AET ¢ POI GOAI 6h 000
plan, staff can coordinate with jurisdictions to identify key challenges and opportunities, and

provide recommended inplementation actions.

Support Capacity BuildingContinue to support local capacity building programs like the CivicSpark

'i ACE#T1 OP ' 1 OAOT T 060 )T EOEAOEOAR EAI PEI ¢ AOEIT C 111
throughout the state to do climate change plaming and implementation work. Exploring

expansions of the CivicSpark model, as well as building off the incredible work done by the

California Conservation Corps for resilience, can inform future efforts to build local capacity.

Continue Tool and Resouréevelopment Continue to support and build on existing tool and

resource platforms such as Cahdapt (www.cal-adapt.org), the climate change portal
(www.climatechange.ca.goy, CoolCalifornia (vww.coolcalifornia.org) and the Adaptation Planning
Guide. (APG) In cases like the APG, convert document resources into online decisions support tools
whenever possibe. Show a clear planning process and linkage to resources in the general plan
guidelines so that minimal confusion exists in how the State would like to see local governments
addressing climate change in local plans. Lastly, resources to support the ninesprocess to

planning for adaptation outlined in the APG should be provided to ensure local governments have
access to the resources and tools they need to effectively implement adaptation and resilience

policy.

Develop Regional StrategieRegional workng groups (state agencies, regional organizations, local
jurisdictions, advocates, and other stakeholders) like ARCCA can better identify barriers to the
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implementation of State planning priorities and climate adaptation, and identify key areas of
regional concern. The 2017 update t&afeguarding Californiaoffers a great opportunity to mesh
State policy with local and regional visions for resilience.

Enhance the Clearinghouse of Best Practices and Strategi¢ith the information gathered from
annual reports on general plan implementation, the OPR Annual Planning Survey and other
methods, local assistance, and regional working groups can develop a searchable database of
programs, implementation strategies, and best practices relating to key challenge ase&B 375
objectives, climate adaptation and other cdenefits. This database, in conjunction with the OPR
and HCD outreach, will allow jurisdictions throughout the State to connect with the best practices of
other similar jurisdictions to enhance implementation of programs and achieve the better impact.

Better Coordinate and Implement Sustainable Communities Strategi@sound the state,

Metropolitan Planning Organizations (MPOs) must prepare a "sustainable communities strategy"
(SCS) as an integral pawof its regional transportation plan (RTP). The SCS contains land use,
housing, and transportation strategies that, if implemented, would allow the region to meet its GHG
emission reduction targets. Better coordination can occur with the regional courlsiof

governments and state agencies to catalyze incorporation of climate change vulnerability and
adaptation measures and associated implementation of the SCS for each region in the state. For
example, monitoring RTP, SCS, Housing Elements, and othedlase documents for their progress
in implementation would be a key state to assess progress. Additionally, a process to establish and
maintain key contacts and develop and implement strategies to align state, regional and local
policies and resources cold be created.

Develop Rural StrategiesRural communities have housing, transit, and economic development
needs that differ from those of cities and other urbanized areas. These communities and regions as
a whole will be best served by taking these diérences into account and addressing them in a
robust, comprehensive manner. Work efforts can include collaboration with local governments and
vulnerable population groups such as disadvantaged communities and farmworkers to increase
safe and affordable hasing and community development opportunities and develop sustainable
economies.

Better Coordinate and Communicate with Tribal Governmentsibal governments in California are
making important strides in climate change adaptation, as many have successfulindertaken
important initiatives with the help of federal funding from the Department of the Interior. OPR and
CNRA are committed to establishing more formal and regular processes to communicate,
coordinate, and consult with tribal governments to promoe resilience. OPR will include tribal
representation in an advisory council it forms for adaptation purposes, while CNRA will also
establish an advisory body for the update t&afeguarding California

Monitoring and Evaluation

The Adaptation Planning GUWA AT I PAT ET T AT AOI AT O OS$SAEET ET C
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overviews questions that can help localities evaluate their own adaptive capacity. These questions
illustrate how the State can work with local governments to track the progress of adaptation efts.

3A1T AAGET T O &OI I O$AEEIET C ,1TAAl AT A 2ACEITAIT )i pPA
monitoring effort:

1 Collaboration of efforts: To maximize efficiency and efficacy, have local planning efforts
related to addressing climate change impactseen linked with efforts to address public
health, economic, and social equity efforts in the community? Is there local involvement
with state and federal agencies to promote support?

1 Community-wide involvement: Has a local network/committee been formed, 0an existing
committee used, to work on climate change impacts and adaptation efforts? Does this
committee include representation from a broad array of agencies, organizations (local and
regional, public health, emergency responders, neprofits), community members
(residents, employers, and business owners), and members of groups who may be most
sensitive to climate change? Are local employers and business associations participating in
local efforts to address climate change and health and socioeconomigpiacts upon
employees?

9 Education: Are public education and community outreach efforts related to climate change
impacts and adaptation underway and are they accessible to diverse groups and through a
diversity of agencies and media? Can they be combinedtiwvpublic education and
community outreach efforts on other issues? Are special efforts made to address the
participation of disadvantaged communities? Are there educational programs available to
familiarize these communities with governmental functions ad to empower them to
participate in their own governance?

T 50A T &£ 1 OEAO AcCAT AEAOGS ET &1 Oi AGET 14 $1TAO OEA
responsible for emergency preparedness have communiyide assessments of the location
of the most sensitive populéions, such as the elderly, persons with disabilities/special
needs, immigrants and norEnglish speaking residents, and others who might lack material
resources and or have physical limitations?

In this vein, HCD has proposed series of metrics to assehs effectiveness of action in achieving the
goals. While they are not as comprehensive as the approach suggested in the APG document, they
provide key starting points for a similar monitoring of adaptation progress. These metrics fall

largely into one oftwo distinct categories:

Sustainable CommunitiesStrategically addressing the needs of existing populations and
accommodating future growth is important to climate adaptation. State, regional and local policies
and programs are increasingly directed tward avoiding hazard areas or encouraging priority areas
such as infill, near transit and disadvantaged communities. Evaluating the results and effectiveness
of these efforts is essential to improving future strategies.

Outreach and Capacity Buildinge ££AAOE OA Ei b1 Ai AT OAQET 1T [ AQGEI EUAO
regulations and programs. Actual outcomes of technical assistance and collaboration can be

monitored through performance measures such as local adoption of plans, regulations and funding
applications.

93



Metrics in these two categories also provide an opportunity to broadly assess progress in working
to implement the proposed principles for land use and community development.

Table: Metrics for Monitoring and Evaluating Adaptation Progress

Community Led
Responsiveness
Improved Data

and Dacilianmv
Capacity

>
=
o)
[
£
]
—
0
]
[9)]

and Choice
Economic
Development
Location and
Connectivity
Communities
Innovative
Collaboration

Existing
Awareness and

Sustainable Communities

Units produced and X X X
preserved by
Type/density, affordability
in targeted growth areas
(infill, TPA, PDA, etc)

Units approved by X X X X
location/hazard area (e.g.,
SB 1241 subdivision in fire
hazard areas, AB 162
Flood)

Amount of X X X
Converted/preserved
agricultural, open space
and natural resource land

Percent of state resources X X X X X X
invested in disadvantaged
communities

Percent of state resources X X X X X
invested within a ¥2 mile of
transit

Percent of vulnerable X X X
populations in hazard
areas/change over time

Outreach and Capacity Building

# of Jurisdictions that X X X X X X X
have climate adaptations
measures (or elements) in
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their general plans

# of Jurisdictions updating
land use, safety and
conservation elements to
address DAC, Fire and
Flood

# of rural jurisdictions
applying for climate
adaptation related funding
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Introduction

# Al E Al O1 E A8 O3 Hale/n @AyAistonfoCshidcesFully@ddressing issues such as
pollution, unsustainable resource use, and rapid urban development to protect, maintain,
and enhance the health of coastal and ocean aredis is crucial considering that

#Al EAEN O EAS QTTADOATATA OOEAOOA Acw8p AEITEIT AT
Ocean Economics Program (NOEP) 2014§ealevel rise, when combined with extreme
storms, high tides, and El Nifio Southern Oscillation events; shifting ocean chemistry; and
other climate change stressors, is likely to escalatengstanding challenges such as
unsustainable resource use as well ggesent new governance and managememhallenges
State coastal agencies are striving to meet all of these challenges and prepare for the
uncertainties that each obstacle presents. They are applying a climate change adaptatfon
lens to their planning and decisioamaking, testing and implementing actiongo reduce the
impacts of climate change on coastal ecosystems, communities, economies and
infrastructure, and supporting local adaptation efforts.

Through these efforts, state coastal agencies have already taken important steps to
implement the coastal andocean recommendations irSafeguarding California: Reducing
Climate RisKCalifornia Natural Resources Agency (CNRA) 2014jowever, in most cases,
the implementation of adaptation measures will be a longerm, multi-phase, iterative
process, rather than anear-term, discrete one. For instance, initial planning, such as Local
Coastal Program (LCP) updates, vulnerability assessments, and adaptation plans, rely on
up-to-date applied research. These assessments and plans then inform detailed project
planning, design, engineering, and permitting, which can take many years to complete
before onthe-ground projects can be implemented. In other words, adaptation is ongoing,
and state agencies are taking into account the need for continuous adaptive management in
the face of a changing climate. In some cases, new alternatives to actions recommended in

37 State coastal agencies include: a) the coastal zone management agergibe California Coastal
Commission (regulatory agency), the San Francisco Bay Conservation and Development Commission
(regulatory agency), and the State Coastal Conservancy (implememulti-benefit projects to protect and
enhance coastal resources), b) agencies that own and/or manage coastal lagdie State Lands Commission
and the Department of Parks and Recreation, and c) agencies with direct interests in coastal and ocean
resources due to their mandateg the Ocean Protection Council (statadaptation lead for coastal and ocean
ecosystems and resources).

B4EA . ACETT AT #1 Ei AOGA 1 OOAOOI AT O j ¢
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Safeguarding Californianay emerge given continually improved information about climate,
the role of humans in influencing it, and the effectiveness of various adaptati measures.

In this Implementation Plan, state coastal agencies have identified ways to reduce coastal
and ocean climate change vulnerabilities and impacts using available capacity and
resourcesand leveraging existingprograms, projects, and forumsHowever, making

further progress on adaptation requires a commitment to:

1 Allocate adequate funding and capacity to improve understanding of climate
change vulnerabilities and impacts and to formulate, implement, and monitor
adaptation measures that support tle overarching goal of coastal and ocean health.

1 Coordinate and align efforts across agencies, levels, and sectorsto achieve a
shared vision of coastal and ocean health.

1 Learn continually to inform the development and adjustment of flexible adaptation
approaches that effectively and efficiently respond to changing conditions.

1 Leverage existing legal, policy, and institutional structures to govern and manage
coastal and ocean areas and resources for sheand longterm health.

While state coastal agecies have demonstrated their commitment, transformational

AEAT CA xEI 1 A1 01 OANOEOA Ai1 OET OAA OOPDPIT OO £&O
commitments by local and regional entities, and efforts by other state agencies to

implement fully adaptation policies to address risks from sedevel rise, particularly in

relation to infrastructure planning and investment and water quality management.

1.1 State Coastal Leadership Group on-fee&l Rise

This Implementation Plan for Ocean and Coastal Ecosysterand Resources was

coordinated by the Ocean Protection Council (OPC) on behalf of the member agencies of the
State Coastal Leadership Group on Sésvel Rise, with support from the California Ocean
Science Trust (OST) and inputs from a broad range of staéind nonstate entities. The State
Coastal Leadership Group consists of senior management from the California Coastal
Commission (CCC), Department of Parks and Recreation (DPR), OPC, State Coastal
Conservancy (SCC), State Lands Commission (SLC), and &amcisco Bay Conservation

AT A $AOGATTPIAT O #1111 EOOETT j"#$#qh AT A EO ATl
mission is to maintain the natural beauty, accessibility, economic power, ecological

richness, and social diversity of the California coast by reding risks from sealevel rise,
storms, erosion, and other coastal climate changelated hazards by:

0 Sharing information between member agencies to strengthen competencies, reduce
redundancy, and increase synergy;

0 Strengthening partnerships among member gencies to enable strategic,
coordinated actions and provide leadership on coastal and ocean adaptation;
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0 Promoting dialogue on priority issues, such as those related to the Public Trust, to
ensure that member agencis have a shared understanding thahforms their
interactions with other agencies, local governments, and tribes;

(@]

Identifying needs and implementing actions to promote adaptation and resilience in
coastal areas throughout the state; and

0 Gauging collective progress and determining shared agenngeds to present to the
legislature and other relevant entities to inform policy and funding processes.

Vulnerability Assessmeiit Changing Ocean and Coastal
Conditions

#Al EZEI Ol EAGO E

coastal areas are currently ‘
subject toa range of climate
changerelated stressors,
including sealevel rise,
extreme storm events, and
ocean acidification and
hypoxia, and these
stressors are expected to
worsen over the coming
decades. In most cases, it
will be the combined
impacts of multiple
stressors that will pose the
greatest risks to coastal an
ocean health. Research : : —
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impacts in coastal and ocean areaklowever, additional research is needed fully to
understand the combined impacts of stressors

It is important to note that the extent and timing of the climate changeelated
vulnerabilities of coastal areas and the ocean will be sigpecific and shaped by thelegree
to which assets (e.g., communities, ecosystems, property, and infrastructure) are subject to

39 Unless otherwise noted, the information in this section is based on tleastal and ocean resources and
ecosystems section oSafeguarding California
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stressors such as seéevel rise and stormg? (exposure), the internal qualities that make
them susceptible to these stressord (sensitivity), and the capaciy to adjust and respond
to these stressors (adaptive capacity). Thus, whil8afeguarding Californiaand other
summaries of general vulnerabilities and impacts are useful starting points, identifying
adaptation measures will require vulnerability assessmets that build on work-to-date,

OOAE AO "#3%$#060 ! AAPOEI ¢ O 2EOET C 4EAAO 001 CO

regions or resources.

A number of coastal jurisdictions have begun to assess climate change vulnerabilitieas a
way to understand howvalued assets may be affected by sdavel rise. The state has
supported these efforts through the State Climate Change Assessments and grant
programs, such ashe/ 0 # 6 O ;le#¥eDRise &rAnts. There are also several tools for
conducting local vulnerablity assessments. These tools range from th@alifornia

Adaptation Planning Guid€California Emergency Management Agency and CNRA 2012),
which describes a framework for assessing vulnerabilities and planning for adaptation, to
data on and maps of sedevel rise vulnerabilities found onCatAdaptAT A #1 ET AOA

Surging Seasvebsites.

The remainder of this section summarizes the vulnerabilities and impacts highlighted in
Safeguarding CalifornigCNRA 2014)

2.1Inceased temperatures, shifts irrgeipitation, andchanges in
extreme e/ents

Each of the past three dcades has been warmer globally than during all previous decades
on record (Hartmann et al. 2013), and average global temperature is estimateditecrease
by 0.54-1.26 degrees for the period 20162035 relative to 1986-2005 (Kirtman et al. 2013).
For every1.8-degree increase in average global temperature, the volume of moisture that
the atmosphere can holdjoes upby seven percentHigher levels ofatmospheric moisture
will result in increasedlevels and intensity of precipitation (Carey 2011). Rainfall paérns
will change and vary regionally, with winter and spring rainfall in the northern U.S.
expected torise and rainfall in the Southwest, including California, to decrease, particularly
in the spring. Even as overall precipitation in the Southwest is pjected to decrease, the
number of heavy rainfall events is anticipated to increase (Walsh, et al. 2014).

40 |n its report, Sealevel Rise for the Coasts of California, Oregon, and Washington: Past, Present and Future
(2012), the National Research Council notes that sdavel rise will vary regionally. The factors that

contribute to these differences include local differences in water density, variations in ocean heights due to
winds, contributions from land-based ice and vertical land motions along the coast

41 For instance, intetidal habitats in North Central California that have been subject to pollution from
agricultural and livestock wastes, wastewater, sewage outfalls, mining, and industrial wastes are likely to be
lessresilient to climate change(Hutto et al., 2015.

42 Additional information on local vulnerability assessments can be found at
http://www.georgetownclimate.org/adaptation/state -information/overview -of-californias-climate-change

preparations.
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Climate change is also expected to alter the frequency and severity of extreme events. In
#Al EA Ol EAh OT A-fedrdtorm,@Aadiorm hdt ha$ adenefperpent thance of
occurrence in a given year, could take place annually by the year 2050 (Moser, Ekstrom,
and Franco 2012)In the nine San Francisco Bay counties alore extreme storm on a
100-200 year return period accompanied by up to 12nches of rain, high creek and river
flows for over a week, and maximum observed tide levels as seen in January 1983 would
result in $10.4 billion in structural, building content, transport delay, and electricity
interruption costs (Bay Area Council Econmic Institute 2015).

2.2 Sedevel rise and storms

Another direct consequence of global warming is selgvel rise. Figure 1 shows segevel rise
projections for the west coast of theJ.SAEOT I OEA . AGET T Al 2 AOAABWRIE
rise report.

Figure 1. Sedevel rise projections for the West Coast using the year 2000 as the baseline

Time Period | North of Cape Mendocino® | South of Cape Mendocino
2000 - 2030 -4to 23 cm 4to30cm
(-0.13 to 0.75 ft) (0.13 to 0.98 ft)
2000 - 2050 -3to48 cm 12to 61 cm
(-0.1 to 1.57 ft) (0.39to 2.0 ft)
2000 -2100 10to 143 cm 42 to 167 cm
(0.3 to 4.69 ft) (1.38 to 5.48 ft)

2.2.1 Flooding and inundation of people, buildings, and infrastructure

Sealevel rise can increase flood risks in lowlying coastal areas and areas bordering rivers\ five-
foot increase in water levels due to sedevel rise, storms, and tides is estimated to affect 499,822
people (see Figure 2 for a breakdown of populations at risk by cowlt 644,143 acres, 209,737
homes, and $105.2 billion of property value in coastal areas (Climate Central 2014).
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Figure 2. Populations at risk by county from five feet of sel@vel rise

. 180,000 pecple

Top Areas

by: Threat | Population
San Mateo County
Orange County

San Joaquin County
Alameda County

Sacramento County

Marin County

Santa Clara County

An increase offive feetin water levelswould threaten a widerange of buildings (including
60 fire and emergency medical service stations, three hospitals, 57 medical facilities, and
126 schools) and infrastructure (including 2,634 miles of roads, 26 miles of railroads, 32
rail stations, two airports, and 17 power pants). Impacts on ransportation operations and
infrastructure such assea and airports, roads, passenger andacgo rail, and bridge
supports, would affect critical emergency evacuation routes and impedéhe movement of
economic goods.

The impacts onsea- and airports in particular will have important economic implications.
For instance, the San Francisco Airpodccounted for $5.4 billion in business and 33,580
jobs in 2012. Inclusion of offsite activities that rely on air service (e.g., cargdeliveries,
AOOOT I AO OEOEOOQ eeohammio doAtbiionQdEsA1.2/Aiflian Arid 053,600
jobs (Bay Area Council Economic Institute 2015)The San Francisco Airport is already
vulnerable to floods; ®alevel rise isanticipated to exacerbatefuture floods, placing the
airport at greater risk.

Flooding or inundation of facilities or land with hazardous materials can contaminate
drinking water and oceanbased food sources, and place properties at risk. A fifeot
increase in water levels due tsealevel rise, storms and tides is expected to increase the
number of U.S. Environmental Protection Agenelsted sites (e.g., Superfund sites,
brownfields, and hazardous waste sites) to 1,354. Flooding due to séavel rise and storms
can cause the runé of fertilizers, sewage, and other toxic materials into the ocean.
Swimming in contaminated waters can lead to public health impacts such as earaches,
sinus problems, diarrhea, fever, and rashes. Greater runoff can also cause algal blooms,
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which produce toxins and reduce oxygen levels, leading to morbidity or mortality of marine
species.

2.2.2 Flooding and inundation of water resources

The combined impacts dsealevel rise and storms may worsersdtwater intrusion of
groundwater caused by overpumping, which already poses challenges in coastal aquifers

in Central and Southern California, including in Pajaro and Salinas Valleys and Los Angeles
and Orange Counties. For communities that use groundwater for all or a portion of their
water supply, saltwater intrusion is likely to decrease fresh water availability and force

them to consider potentially costly alternatives such as surface water transfers. For

farmers who irrigate with groundwater, unless they are able to access alternative sources
of water at reasonable prices, they may no longer be able to cultivate their land (Heberger
et al. 2009).

2.2.3 Flooding and inundation of wetlands

Wetlands, marshes, and other critical habitats will erode and face inundation. It is estimated that
wetland habitats will require 150 square miles of open space for inland migration if they are to be
maintained as sea levels rise bfjve feet (Heberger et al. 2009). Sekevel rise is also expected to
convert some freshwater wetlands into salty tidal wetlands by altering thelevations of
freshwater-saltwater interfaces. Modeling and efforts to monitor changes in marsh and water levels
at the Elkhorn Slough National Estuarine Research Reserve indicate that deeel rise is likely to
cause extensive marsh loss. The update toali999 Baylands Ecosystem Habitat Goals, expected in
October 2015, will offer new recommendations for promoting healthy baylands in light of climate
changes that are projected to occur by 2100.

2.2.3 Erosion of sea cliffs, dunes, and beaches

# Al E Abeadnhds Ardl @creational resources provide tremendous benefits to the state, including

recreation and tourism revenues, habitat for commercial fish species, enhanced water quality, and

increased quality of life. The tourism and recreation componentof GalZEl OT EA8 O 1T AAAT AT A
been calculated at $16.9 billion annually (NOEP 2014). Skxvel rise is expected to exacerbate the

erosion of seacliffs, bluffs, and dunes along the coast and lead to the losses of public beaches and
recreational resources. Br every foot that sea level rises, 5000 feet of beach width could be lost.

Seawalls and other coastal armoring structures worsen the impacts of sésvel rise by hindering
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result in beach loss. This could decrease public access, reduce recreational opportunities and affect

local economies disrupting the tourismand coastal dependenindustries.
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recreation and tourism revenues, habitat for commercial fish species, enhanced water quality, and
increased quality of life Sealevel rise is expected to exacerbate the erosion of seacliffs, bluffs, and

dunes along the cosat and lead to the losses gdublic beaches and recreational resourceor every

foot that sea level rises50-100 feetof beach width could be lost. Seawalls and other coastal
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armoring structures worsen the impacts of sedevel rise by hindering ecosystt 08 1 AT Ax AOA
migration and accelerating inundation, which can reduce beach width and result in beach loss. This

could decrease public access and disrupt the tourism industry.

2.30cean Acidification and Hypoxia

The ocean absorbs about third of the carbon dioxidethat is released into the atmosphere
each year fromthe burning of fossil fuels and other human activities. The absorption of
carbon dioxide by the ocean increases the acidity of ocean water, changing ocean chemistry
and threatening marine e&osystems and coastal communitiethat are dependent onocean
health. This acidification of ocean waters is often coupled withypoxia (low oxygen water)
(OAH).(See Figure 3 for an overview of the processes driving these changes.)
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Figure 3.0verview ofthe major driving processes (and associated linkages among them) in coastal
oceans. (A) Atmospheric C§ driven (B) acidification occurs against a backdrop cidditional

drivers of change in ocean conditions, including (D) lanthased runoff, (E) deoxygenion, (F)
warming, (G) mixing and circulation, (H) upwelling, and (1) other additional stressors. Processes
can be accentuated in bodies of water with low circulation and mixing, for example tidal flushed
bays and estuaries, as well as tidepool@/Nest Coat OAH Science Panel 2015)

Note: Location of processes relative to one another does not denote actual location in the water column.

The direct and indirect impacts of OAH, although uncertain, are expected to be profound.
For example, @ean acidification may cause declining harvests and revenues from shellfish
and their predators, with negative consequences for coastal communities, including food
insecurity, and declining fisheries and aquaculture industries. Hypoxia can have profound
effects on marine ecosystems leading to largecale dieoffs, local damage to fisheries, and
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long-term biodiversity. While some areas of hypoxic waterg particularly in the deep
oceangz are natural and important parts of marine ecosystems, climate change @other
human activity may now expand hypoxic waters into areas closer to the ocean surface.

In addition to the widely-discussed impacts on shelbuilding, calcifying organisms, changes
in ocean chemistry may impact physiology, reproduction, growth, poputeon dynamics,

and overall ecosystem structure and marine biodiversity. This coupled with changing
ocean temperatures and other changing ocean conditions leads to complex and wide
ranging impacts that could exacerbate or mitigate the effects of OAH. Thouihle scale and
magnitude remain uncertain, laboratory studies, mesocosm studies, and ocean
environments with naturally acidified water (such as volcanic carbon dioxide seeps (Hall
Spencer et al. 2008) can help us begin to plan for and manage for future s&eos and
ecosystem impacts. Further vulnerability and risk assessments are needed to understand
better the socioeconomic implications of OAH for organisms and ecosystems and the level
of risk posed to different communitiegs.

Current Actions

Sate coastal agencietave undertakenimportant steps to address thevulnerabilities and impacts
summarized in the previous section and to implement théour categories ofocean andcoastal
recommendations identified in Safeguarding California

1 Improve manmagement practices for coastal and ocean ecosystems and resoutces
and increase capacity to withstand and recover from climate impacts;

1 Better understand evolving trends that may impact ocean and coastal ecosystems
and resources;

1 Better understand climateimpacts on ocean and coastal ecosystems and resources;
and

1 Share information and educate

These categories were identified as priority areas in which action was needed ficilitate progress

iIT AAADOAOCEI T8 30A0A Al AOOAI ssheilllicysle & adptatoA ADOAOET 1
planning from assessing vulnerabilities to identifying, evaluating, implementing, and monitoring

adaptation measuresThese agencies have focused on providing policy leadership on issues such as

those related to the Public Tust, developing guidance to assist state agencies and local and regional

planners understand and respond to climate change impacts, assessing the vulnerabilities of

communities and ecosystems, and implementing adaptation measures. This section presents

43 For an exampleof an analysis otthe risks posed by ocean acidification to the shellfish, salmon and other
finfish sectors in Alaska and the communities that rely on these sectors for theicenomic well-being, see
Mathis et al. 2015.
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highlights of the adaptation efforts led by state coastal agencies; additional detadign be found in
AppendixC.

3.1Improvwe ManagementPracticesfor Coastal and Ocean Ecosystems
andResources, anahtreaseCapacity towithstand andRecover from
dimate Impacts

Safeguarding Californigprovides several broad recommendations for improving management
practices to address the coastal and ocean climate change vulnerabilities and impacts highlighted in
the previous section. State coastal agencies have respondeith agency-specific initiatives as well

as crossagency efforts through mechanisms such as the State Coastal Leadership Group on Sea
level Rise and the California Collaborative on Coastal Resilience.

The State Coastal Leadership Grogp Sedevel Riséhas served as a forum for member agencies to
discuss topics of shared relevance pertaining to adapting to séavel rise, take stock of adaptation
activities to date, andidentify potential cross-agency adaptation priorities For instance, the SLC has
led ongoing discussions about the Public Trust Doctrinand the implications for state coastal
agencies of changing boundaries between public and private lands due to desel rise. The OPC is
leveraging the State Coastal Leadership Group to inventory exisgjractions to respond to sedevel
rise, as per California Assembly Bill (AB) 2516, with the intention of facilitating learning that can
inform state and local adaptation efforts. As part of this initiative, the OPC is developing online
resources, includinga database of sedevel rise information anda catalogue of funding

opportunities related to sealevel rise and other coastatlimate hazards.

Established in 2014, theCalifornia :
Collaborative on Coastal Resilienise |
a multi-agency initiative to provide
coastal communities with effective
and efficient state support in
becoming resilient to sealevel rise.
Comprised of the CCC, OPC, SCC, 4
SLC, the agencies collectively set ou
to understand resilience planning
needs at the regional level and
improve collaboration to support
local communities. Efforts to date

Photo by LGarske
have focused on a pilot study in the Humboldt Bay Participants at the Humboldt Bay Pilot Workshop.
region, where sealevel rise poses an imminent
threat. As a multtagencyinitiative, the Collaborative is gaining insight into the opportunities and
mechanisms by which state coastal agencies can cooperate on-t&gel rise adaptation activities
locally, regionally, and statewide.
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As a means to promotdnazard avoidance for & developmentDPR has adopted epastal erosion
policy to discourage development, including new permanent structures, facilities, and structural
protection, in sites subject to wave erosion, seacliff retreat, and other impacts. $tudyand support
costeffective green infrastructure to reduce flood risk and stormwater runoff and maximize co
benefits the SCC has been implementing ti8outh BaySalt Pond Restoration Project, a 15,00acre
wetlands restoration project that will build multi -benefit flood protection for Silicon Valley The
California Department of Fish and Wildlife (DFWjs also supporting a number of projects to restore
or enhance wetlands and salt marshes through the Wetland Restoration for Greenhouse Gas
Reducion Grant program.

In terms of supporting pilot projects for innovative shoreline management techniqudge SCC has
been working with the City of Ventura to implement one of the first managed retreat projects in
California at the popular surfing beach oSurfers Point. The project addresses the severe erosion
(up to 60 feet inland in some areas) that was damaging the beach and dune habitat as well as a bike
path and parking lot byremoving existing improvementsand relocating them inland to allow for
retreat and continued public access even with anticipated sdavel rise. Theproject restored and
enhanced theO E T O A éc@ldgidaBsBucture and function including throughwidening the sandy
bead, restoring sand dune habitat, and improving water qualityin addition, BCDC has
recommended regional and locahdaptation measures toreduce thevulnerabilities of multiple

asset categories in the San Francisco Bay angader its Adaptingto Rising Tides Program. The OPC
and SCC also anticipate supporting relevapilot activities with Proposition 1 funds. They have
incorporated sealevel rise into their Proposition 1 guidelines and expect to make infrastructure
investments with these funds.

Development othe State Sediment Master Plan and sediment managemetivéies continues with

key state and federal agencies meeting regularly to discuss upcomisgdiment projects and

provide support for and technical review of regional sediment management planghe BCDC is also
assessing changing sediment dynamics in ttf&an Francisco Bay and potential management options.

State coastal agencies have also provided guidance and financial resources to assist local
governmentsaddress climate impacts in LCPBor example, the CCC developed and adopted the-Sea
level Rise PolicyGuidance (2015), which presents a framework folocal planners and decision
makersto integrate sealevel rise into LCPsFurther, the CCC and OPI@ave provided funding for
updating LCPs with sedevel rise considerations through the LCIPlanning Assistance Grant
Programand theLCP Sedevel Rise Grant Progranrespectively. The two agencies are coordinating
these grant programs on an ongoing basis through an interagenagreement.

In addition, the CCCthrough its LCP planning and redatory program, has facilitatedthe
implementation of numerous sealevel rise adaptation projects that protect coastal resources while
increasing the capacity to withstand and recover from sekvel rise impacts.For example, the CCC
approved a project to relocatemland three miles of coastal Highway One at Piedras Blancas in San
Luis Obispo Countythe project is anticipated to protect this portion of Highway Oné&rom erosion

for 100 years Therealigned highwayeliminates the needfor damaging shoreline armoring n the
future and creates space forDPRto implement a new section of the California Coastal Traibr the
public to enjoyin this beautiful part of the Californiacoast.The CCC alsaecently approved a multk
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modal transportation and resource management g@in for the 27-mile North Coast Corridor in San
Diego. The project provides for enhanced transportatioand coastal resource protection, and
includesplanning for pedestrian and bicycle access anidcorporation of sealevel rise
considerationsand wetland restoration at the six coastal lagoons in the corridor.

3.2 Better Understand Evolving Trends that May Impact Ocean and
Coastal Ecosystems and Resources

Effectively responding to the impacts of climate change in coastal and ocean areas
necessitates anticipating emerging issue§&afeguarding Californiadraws attention to
improving understanding of the potential impacts and opportunities of offshore renewable
energy developmenand supporting federal flood insuranceeform as two trends that could
be important to promoting healthy coastal zones and oceans.

Forward-thinkin g action to understand and shape these trends to benefit California is

underway. The SLChas beenconducting research and facilitatng the advancement of

offshore renewable energyincluding through its participation in the Marine Renewable

Energy Working Group, whichis made up ofrelevant state agenciesThe OPC and SCC have

been working with the Federal Emergency Management Agency to influence flood hazard
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coadal counties.While shifts in national, international, and technological factors can be
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evolving trends that may impact their work.

3.3 Better Understand Climate Impaais Ocean and Coastal
Ecosystems and Resources

California has a long history ofirawing on the scientific communityto inform coastal and

ocean policy, planningand management. The structures that have been put in place,

ET Al OAET ¢ OEA 3 é&Msedsténts #he Elimatsktiont Tedni (CAT) Research
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improved understanding of climate change vulnerabilities and impacts as well as possible

adaptation measures. Howver, more work still needs to be doneSafeguarding California

calls out three priorities to enhance this understandingfurther vulnerability assessments

and cost analysegontinued modelingand continued support and investment in monitoring.

Effective adaptation requires understanding climate change vulnerabilities and impacts at
appropriate scales, and state coastal agencies are implementing a number of programs that
provide technical and financial support for regional and locafulnerability assessmnts and
cost analysesFor instance, in addition teevaluating the vulnerabilities of different asset
categoriesunder its Adapting to Rising Tides ProgramBCDC is examininthe social,
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equity, governance, environmentagland economic risks and ramificatbns of these
vulnerabilities in the San Francisco Bay aredhe CCC is providing technical and financial
support for 22 local vulnerability assessments through its LCP Grant and LCP Planning
Programs, and igeviewing and compiling vulnerability assessments of urban and rural
areas statewide to identify priority areas for adaptation planningThrough its Climate
Ready Program, the SCC supports vulnerabiligssessments in a number of coastal
counties and cities including Humboldt Bay, Marin County, San Mateo County, Benicia,
Monterey, Santa Barbara, Ventura, Los Angeles, and San Diego. These local and regional
vulnerability assessments havédeena collaborative process across stors and
jurisdictions. For instance, in Humboldt Bay, the Adaptation Planning Working Group has
brought together state coastal agencies, the DFW, the California Department of
Transportation, and a number of local and federal government entities.

To assess the coastal and ocean vulneréibes resulting from a changing climate, it is
necessary to factor in information aboufuture climate conditions at relevant scales, and
climate change models provide credible estimates of future conditions. Important state
efforts related to modelinginclude the SC@ $ipport for development of the Coastal Storm
Modeling System (CoSMoS) for California, which provides metscale predictions of
storm-related coastal flooding, erosion, and cliff failures to inform adaptation planning
Other modeling efforts help to explain how different factors contribute to processes that
are related to climate change. One example that was initially funded by the OPC examines
the role of nutrients in acidification in the Southern California Bight. The National Oceanic
and Atmospheric Administration (NOAA) has recently provided additional funding to
support this activity.

Vulnerability assessments and modelingequire data and information that enable an
understanding of changes over time, anthonitoring | £ # Al E Ahsd nEtvkaskOf A @O A
marine protected areas presents a unique opportunity to track how climate change is

affecting ocean resources and how these resources respond to different adaptation

measures The OPC currently works with a broad range of partners to suppbmonitoring
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Commission, and OST to create a comprehensive letegm monitoring strategy to aid in

better managing the protected areas for climate resilience. Other mdaring activities

undertaken by the State in coastal and ocean areas include letegm data gathering,
monitoring, AT A I T AAT ET ¢ AU OEA $0260 $EOEOEIIT 1 £
California is also providing leadership on monitoring in a wider context throgh the West

Coast OAH Science Panel and the Pacific Coast Collaborative (PCC). The PCC, which also
involves Washington, Oregon, and British Columbia, will implement a coaside

monitoring program that draws on an integrated framework linking biological ard

chemical data collection developed by the Panel. This effort leverages various state and

federal efforts to understand the magnitude of OAH and, through better alignment and
prioritization, will enhance the impact of the OAH activities funded by differenentities.

The PCC is working with NOAA, the U.S. Environmental Protection Agency, and the
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Interagency Working Group on Ocean Acidification to understand the extent of the
resources that state and federal agencies have used to monitor, model, and studyHOA
the West Coast.

3.4 Share Information and Educate

Safeguarding Californigrioritizes outreach to raise awareness and improve understanding
of the impacts of sedevel rise and other climate stressors on valuable coastal and ocean
resources. Awarenes and capacity building efforts throughout the state are wideanging
and numerous. SpecificallySafeguarding Californiahighlights investing in risk
communication effortsdeveloping sustainability modeling tools for fishery manageesnd
improving mapsand tools and provithg training to incorporate climate science into
planning, operations, and management for assets at risk from-k=aeel rise

To help state agenciesncorporate sealevel rise science inttheir planning and decision
making, the OPC, in collaboration with th€oastal and Ocean Resources Working Group for
the CAT, developed th&tate Sealevel Rise Guidance Documgg013). State coastal
agencies have also developed guidance to inform agerspyecific work. For instance, he
DPR has developed guidance for assessing new and current projeict€onsideration of
projected sealevel rise; the document alsancludes descriptions of relevant tools and
resources.In relation to its draft Sea Level Rise Policy GuidariceLCPs and Caal
Development Permit applicants, the CCC carried out more than 30 outreach meetings and
presentations and six webinars for local governments and other stakeholders. With the
document now adopted, CCC is continuing to conduct outreach and provide traigito staff
and local governments, and is planning additional next steps to facilitate séavel rise
planning and adaptation statewide

State coastal agencies have complemented outreach activities targeting other state agencies and
their partners with risk communication effortd4o raise public awareness of coastal and ocean
adaptation issues. For instance, through the California King Tides Project, the S@Collaboration
with several state and federal agencies and neprofit organizations, has been usig photographs to
educate the public about sedevel rise.

In regard tofisheries managementhe OPC and OST are working with the OPC Science Advisory
Team and DFW to produce information that will improve state management of fisheries in the face
of climate change.

Next Steps

State agencies have demonstrated a commitment to protect, restore, and enhance coastal
and ocean ecosystems and resources in the face of a changing climate and have effectively
leveraged existing resources to promote coastal and oceadaptation throughout the state.
However, much of this work has been limited by agency resource constraini& make
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significant progress on implemening climate change adaptatiormeasures, additional
funding and staff resources are needed to allow thesgencies to broaden their capacities
to support adaptation in a strategic, coordinated manneiRroviding staff devoted to climate
change work will allow for specialized and rapidlyemerging knowledge to be effectively
incorporated into adaptation planningand implementation.

Successful adaptation will also require deepening current efforts to coordinate and
collaborate across agencies, sectorand levels of governmentind continued engagement
with disadvantaged communities that lack adequate resources to prepare for, respond to,
and recover from climate change impacts. State coastal agencies will continue to leverage
mechanisms such as th&tate Coastal Leadership Grquon Seal evel Rise, the Coastal and
Ocean Working Group of the Climate Action Team, the California Collaborative on Coastal
Resilience, andhe California Coastal Sediment Management Workgroup further
adaptation in ways thatpromote a shared vision oftoastal and ocean health in the near
and longterm, in specific locales and broader geographieState coastal agencies will also
continue to seek out adaptive, flexible responses to climate change that are informed by
sound science, and refine these appaches based on collective learning.

State coastal agencies have already begunrespond to therecommendations provided in
Safeguarding CaliforniaNonethelessefforts are still nascentfor: understanding the impacts and
opportunities presented by offdhore renewable energy development, supporting reform of the
Federal Flood Insurance Program, developing sustainability modeling tools for fishery managers,
and communicating public health risks.

Appendix Oists the activities state coastal agencies havdentified to further progress on
implementing the recommendations inSafeguarding CaliforniaTheir planned adaptation
efforts include:

i Taking on climate change adaptation bypdating policies,regulations, and
guidance to reflect new information, as neded; promoting broad coastal and ocean
health priorities by factoring sealevel rise considerations into regulatory and land
use decisionmaking, planning, and investments, including those related to
infrastructure; and reviewing the most recent science ogealevel rise to inform
updates of the State Sekevel Rise Guidance Document (2013)

1 Expanding support for regional and local se¢evel rise adaptation, including
vulnerability assessments, selection and implementation of adaptation measures,
and monitoring;

i Testing innovative shoreline management techniques and cosffective green
infrastructure options; and

1 Developing research and monitoring tools to improve resilience of ecosystems and
coastal communities.
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Executive Order B30-15, through agencyspecific and crossagency actions, with
surveys by OPC twice a year until January 1, 2018 to assess progress throughAB
2516 process.

1 Improving state coastal agency websites to provide information on coastal and
ocean climate change impacts and adaptation resources by January 1, 2016. As part
of this process, the OPC will provide an online databases#alevel rise planning
information from state agencies, ports, airports and utilities, as per AB 2516.

1 Conducting crucial research through the Fourth Climate Change Assessment to
improve modeling, vulnerability assessments, and natural infrastructure adaation
measures for responding to sedevel rise and OAH by 2017.

1 Increasing public awareness and community engagement in preparing for climate
OEOEO AU AT 1 AOAOET ¢ OOAET Eis€aLdvél RiselP@YOAAAE
Guidanceby December 2016and on an ongoing basis.

1 Developing an approach for integrating scientific advances into state séewvel rise
guidance by December 2016.

1 Updating the Southern CaliforniaNetlands Recovery Project Regional Strategy to
consider climate change byautumn 2017.

T Releasing avulnerability assessmentfor Contra Costa County under the Adapting to
Rising Tides programA U * OT A omnh ¢mpx AO DPAOO 1 &£ "#%$#6
county-level adaptation efforts.

Through these plannedactivities, state coastal agenciewill build on their adaptation
efforts to date to continue to address the coastal and ocean impacts of dewel rise,
storms, OAH, and other climate change stressors, and to support progress from
vulnerability assessments and adaptation planning to implemntation throughout the
state.

Monitoring and Evaluation

Effective monitoring and evaluation can help state coastal agencies understand the impacts
of their adaptation investments and refine their strategies to promote ocean and coastal
health. The climae change indicators compiled by the Office of Environmental Health
Hazard Assessment (OEHHA) (2013) serve as a useful foundation for assessing climate
changes in coastal and ocean contexts and their effects on physical and biological systems.
Figure 4 sumnarizes those OEHHA indicators.

Figure 4. OEHHA indicators relevant to coastal and ocean areas
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The OEHHA indicators complement those used by state coastal agencies to evaluate their
activities. For instance, the SCC has developed a set of draft indicators to gauge the impacts
of the local vulnerability assessment and adaptation planning efforts sujpted by their
Climate Ready Program Grants. Although the SCC metrics are largely focused on process,
they also includeoutcome indicators, such as the degree of economic risk reduction

achieved by adaptation (see Appendix E).

While OEHHA indicators, suclas the effects of ocean acidification on marine organisms, are

helpful for gauging broad impacts, there is a need to develdpcusedmetrics (e.g., the

impacts of ocean acidification on oysters), including those that capture the soeszonomic

implications of climate change (e.qg., thenpacts of ocean acidification on oyster industry

revenues), to inform coastal and ocean management and decisiaraking. Additionally,

CEOAT OEA 1 0i AOT 660 AAIT ATAO 11 AT AOQdAdenti CAT AEA
metrics that target priority coastal and ocean management issues and formulate

monitoring and evaluation frameworksthat can be implemented easily

With additional funding and position support, state coastal agenciesould be able ta
 Identify key questions and issuesE T A1 OAET ¢ ACAT AEAOGS

1 Review existing indicators in the ecological, human health, economic, social,
infrastructural, and disaster risk-reduction literature to identify and compile
indicators to measuresuccessful adatation and resilience;

I OAOI ADE

1 Agree upon crossagency indicators tounderstand baselinevulnerabilities and
resilience, evaluatestate planning initiatives, such as LCPs and general plaasd
gauge and demonstrate the progres of statesupported projects; and

1 Improve linkages between ecosystem protection and community resilience.
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Introduction

Climate change is the greatest threat to public health in California and is projected to increase heat
waves and temperature, as well as witdfrisks and associated emissions, with harmful impacts on

health. At the state and local agency level, public health agencies are investigating and addressing near
term health impacts, while also pursuing letegm upstream strategies. These include pi@ing

mitigation and adaptation policies, and planning that provides healthergefits and adaptive capacity,

such as active transportation, urban greening, mu#te zoning, and energy efficient buildings. This
approach includes building upon and enhawgciocal initiatives that are already promoting strategies for
high-adaptive capacity and resilience to environmental threats to human health.

Ly NBaLRyaS (2 D2 JdS Ny BNEB, wiNd spgciiically adbrSsdedzinég ndedl foh NR S NJ
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California Department of Public Health presents this pteimplement the recommendations of
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events and actions. This implementation plan articulates how the State of California can integrate

climate adaptatbn into its public health planning and work. The prio8gfeguarding Californiplaced
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jurisdictions is consistent and compatible with existing efforts to priopeblic health, and this

document is a key step in aligning efforts in a coordinated and comprehensive way.

The California Natural Resources Agency publi§adguarding California: Reducing Climate Risk,

update to the2009 California Adaptation Stegy, in July 2014. The plan relies on peeviewed

scientific information and expert judgment to identify vulnerabilities to climate change. For the Public

I SFEGK {SOG2NE Al LINBaSydaa al OG irelafedl pufliSleBISR T2 NJ A Y
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w Improve Capacity of Communities to Prepare, Respond, and Recover from Hiefated
Health Risks

w Better Understanding of Evolving Adaptation Trends that May Impact Public Health

w Better Understanding of Climate fracts on Public Health

w Information Sharing and Education

This implementation plan presents updated public health actions recommended for the Public Health
Sector inSafeguarding Californiaith current and proposed high priority initiativeBhese inititives
illustrate how theSeven Strategies to Safeguard California: Cross Sector T(gafeguarding
Californiapage 4) are and will continue building and strengthening partnerships, and capacity in the
state, tribes, counties and local communities.
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In execution, the plan prioritizes strengthening partnerships and ensuring the efficacy of public health
vulnerability assessments, planning and implementation efforts, by involving public health and medical
provider labor forces, local communities and espégithe people who are most susceptible to the
impacts of climate change. Integrating local knowledge with scientific rigor will inform climate
adaptation solutions that are effective for promoting health and health equity in local communities and
regions The local public health agencies, Civilian Volunteer Medical Reserve Corps (CVMRC), Building
Healthy Communities Initiative sites, and other civic public health efforts have potential to help develop
this emerging field of praxis in public health at #tate, regional and local levels.

In California, the high importance placed on health, health equity and sustainability in adaptation and
mitigation strategies is evident in the California Climate Action Team (CAT) and its Public Health Work
Group (PHWGI) he Public Health Workgroup is one of nine working groups that the CAT oversees. The
PHWG addresses cresstting issues related to climate change and health, and is responsible for
providing public health input into the AB 32 implementation process dhdralimate change

mitigation and adaptation activities (Preparing California for Extreme Heat, Page 1).

Additionally, through the California Health in All Policies Task Force, the Office of Health Equity Advisory
Committee, and the diverse membershiptbé California Climate Action Team, both climate adaptation
and mitigation are proceeding with an eye to the Health in All Policies approach. Responding to climate
change provides opportunities to improve human health anddvelhg across many sectoraciuding

energy, agriculture, and transportation. Many of these strategies offer a variety of benefits, protecting
people while combating climate change and providing other societal benefits (US Climate Assessment
2014).

The health assessment and improvemt planning methods required for public health accreditation and

for the Affordable Care Act dovetail with adaptation assessment and planning methods. The federal

/| SYGSNAR FT2NI5AaSIFasS /2yuNeBftf |yR t NSOSyHEfdcBYy Q4 FNI Y
(BRACE), is an eviderzased public health practice with complimentary methods to integrate adaption

planning into existing public health and medical provider planning efforts. Public health agencies are an

asset to planners and emergency respersiwith resources (such as assessments of climate vulnerable
populations), guidance (such as healdiated policies and adaptation interventions for climate action

plans and general plans), and literature on thebemefits of climate planning on publhealth and

health-related policies (CDPH, 2012).

Vulnerability Assessment

Safeguarding Californiarioritizes identifying and addressing vulnerabilities to climate change. The two
most immediate and concerning impacts for vulnerable populations continue to be extreme heat and air
guality (i.e. wildfire smoke, ozone, allergens). Increased heat waredstensifying occurrences of

chronic disease and heatlated illness and will increase morbidity during the summer months. The
increased frequency of wildfires is also occuring in California due to precipitation changes and rising
temperatures. Changans temperature will also affect air quality by promoting the formation of ground
level pollutants, such as ozone or secondary aerosols (particulate matter), and these increases could

114



offset much of the potential gains achieved through air pollution cdntreasures, a phenomenon
NEFSNNBR (2 a GKS aOftAYIGS LISyl fiedé

Scientific evidence demonstrates that the climate is changing at an increasingly rapid rate, and that this
change is outside the range to which society has adapted in the past (US ClimaieRgidrt 2014).

CatAdapt projects that urban and rural population centers throughout California will experience an
average of 40 to 53 extreme heat days by 2050 and an average of 40 to 99 days by 2099. This compares
to a historical average of four per e CalAdapt defines extreme heat days as above the 98th

percentile of the computed maximum temperature for locations using 1840 data for the May to

October warm season (http://caddapt.org/).

Human vulnerability to future heat events (Luber and®&ehin 2008) in the developed world, including
California, is projected to include a future population that is collectively much more heat vulnerable
than at present. This is due to n@fimatic factors such as an unprecedented rate of population that is
aging. People who are age 65 and older are expected to more than double from 40 million to over 88
million, and will comprise 20% of the US population, and those over 85 are expected to triple to more
than 19 million,while the whole US population sojected by the Census Bureau (Census 2010) to
increase by around 41 % between 2010 and 2050. The elderly are most susceptible andheath a
steady population over 65 years of age from 2000 through 2099, the increase in mortality due
specifically taa warming climate is projected to be 1.9 times (San Francisco) to 7.5 times (San Diego)
greater than current levels by the 2090s under the A1FI scenario. Demographic changes account for the
largest relative increases in headlated mortality in the mostwinerable age groups (Sheridan, et al.
2012).

Vulnerability to climate change is influenced by a complex interplay of environmental conditions (which
include climate impacts, such as drought, wildfire, extreme heat, and sea level rise), air and water

quadlity, the quality of the built environment (e.g., housing quality; land use; transportation access and
availability; neighborhood safety; workplace safety; etc.), and a whole host of socioeconomic factors.
These latter factors include opportunities for elopment, income, early childhood development and
education, access to healthy foods, health insurance coverage and access to health care services, safety
from crime and violence, culturally and linguistically appropriate services in all sectors, protection

against institutionalized forms of racism and discrimination, and the public and private policies, and
programs that prioritize individual and community health in all actions (CDPH 2015).

As discussed in the Emergency Management secti@afifguarding &ifornia, not all communities and

not all members of a community are equally vulnerable to climate events. Underlying health status
6aasSyaanii Gécdndndiacondiyoms mayd/@ykadd access to information, services and

resources affects how impactre experienced. It is a good goal for the public health sector to increase

its capacity, awareness and understanding of the ways that climate change is affecting California
NEaAaARSyGaQ KSIHftGK® / NBFGAY3 ySg | ydatadnoknations y 3 & 2 dzN.
FyR 22fta&a (G2 AydSaNrdS OftAYIGS FRIFELIWGEFGAZ2Y | ONRAA
YSRAOIT AyalGAdGdzinzya oAttt AYONBIAS /FEAT2NYALIQa O
climaterelated exposures. Direand indirect climate impacts have wigdanging effects on public

health, affecting people through complex and interactive processes in many harmful ways.
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To truly understand how these climate effects are impacting health, standardized statewide methods

and systems for heat and wildfire smoke surveillance need to be developed and implemented.

California counties have varying and unique indicators of risk, including high proportions of elderly,
socially isolated populations, children, outdoor workers, gry, the chronically ill, and the medically
underserved. The urban areas of California, such as Los Angeles, San Diego, and the San Francisco Bay
Area, have the largest absolute numbers of people vulnerable to heat such as children and the elderly.
Yet, dher areas of the state far from major urban centers, especially counties with low socioeconomic
status, have high proportions of socially isolated elderly and elderly living in nursing homes (page 7
Public Health Impacts of Climate Change in Califoromiazn@inity Vulnerability Assessments and

Adaptation Strategies Report No.1 CDPH).

The most pronounced health challenges, including the inequities that compound human vulnerability to
climate change are complex, interrelated and preventable. Policy andarogreas that impact health

are not under the authority of the public health sector. Because of this, solving the complex and urgent
problems intensifying human vulnerability to climate change necessitate State sectors working
collaboratively to address ¢éhsocial determinants of health. The Health in All Policies approach
formalizes ways to systematically incorporate a health, equity, and sustainability lens across the entire
government apparatushrough focused crossector collaboration. This ensures tl@dimate adaptation

and mitigation policy decisiemaking that affects public health also promotes process and change that
respects and responds to diverse partners and populations (CDPH 2015).

Crosssector initiatives are underway to determine and resddo human health vulnerabilities

attributable to climaterelated exposures and soearonomic conditions, as well as determining and
strengthening adaptive capacity. These initiatives are in service to-sec$sr commitment to

identifying and respondimto the challenges that a changing climate poses to human health and the
environment. Many sectors have developed assessments that include indicators useful in determining
vulnerabilities that impact human health, and their upstream genesis. In additical, and regional
initiatives have formed to assess local climate vulnerabilities, including impacts on human health. (See
Appendix A for resources for California health vulnerability indicators, maps and information). The
efforts to integrate publichedl K O2y aA RSN} GA2ya Aydz2z OftAYFGS FRFLWI
sectors seek to prioritize protecting people and places that are most vulnerable to climate impacts.
These efforts additionally seek to design and implement strategies, and intervemtitmsieaningful
involvement from all parts of society.

Current Actions

This section details the priority actions that are currently underway and are organized under the sector
specific recommendations summarized in tHighlevel vulnerability assessmeantd recommendations
section ofSafeguarding CaliforniaTo best illustrate the action being made to protect Californians from
climate impacts, the following initiatives were selected according to certain criteria, including:

w What was the scale of impaonh population health?
w Did the initiative create change on the ground?
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Were existing resources utilized to fill gaps?

Was the initiative scalable and viable at the stheel and/or across sectors?
Was the initiative viable and implementable across pllic health sector?
Did the initiative represent collaboration between different partners?
What was the time scale of the initiative?

egeegee

The following narrative is not meant to be exhaustive, but captures the broad efforts underway in
California to protecthe health of its residents. To get a fuller picture of California state government
efforts that impact health, please see Appendix B. Key initiatives from the more comprehensive lists in
the appendix are highlighted below by the recommended action thest fulfill fromSafeguarding
California

Recommendation 1: Improve Capacity of Communities to Prepare, Respond, and
Recover from Climate-Related Health Risks

This recommendation stresses the need for communities to have the tools, resources, and fitiorma

available to address climate challenges. Particularly, the actions focus on (a) planning fareleder

LJdzof A0 KSIfGdK NAR&Al& YR GKS @dz ySNIroAtAGe 2F /A
infrastructure resilience to climate impactsclading the ability to provide care in the case of an

extreme event, (c) supporting implementation of recommendations in the 2013 Extreme Heat Guidance
Document, and (d) developing public health planning tools for local communities such as warning

systemsand surveillance of public health practice. These actions are further defirgaféguarding

CaliforniaPublic Health chapter.

Key initiatives across multiple sectors include actions to improve models, projections, and available tools

for exploring adptation options and decisiemaking; addressing legal, regulatory, and institutional

OF NNASNAR (2 LINBLINB F2NJ FyR NBAaALRYR (G2 OfAYIGS NA
vulnerabilities and strengths in adapting to and responding to climapaats; and implementing

actions and addressing recommendations from previous adaptation plans and guidance documents (see
Appendix B for details). A few highlights of these key initiatives include:

Local Sea Level Rise Planning
Local Coastal Program Sezvel Rise Adaptation Grant Program of the Ocean Protection Council,
California Coastal Commission and State Coastal Conservancy encourages local governments and other
entities responsible for planning under the Coastal Act to develop and adopt updaiesl thiat
promote conservation and development of agricultural areas, new and existing development, coastal
dependent and visiteserving uses, critical infrastructure such as health care institutions, and other
resources and priority uses identified by tBeastal Act from future impacts from sksvel rise and
related climate change impacts such as extreme weather events. This initiative addresses adaptation for
protection from waterrelated risks to public health by providing local projections and taslexploring
adaptation options for decisio  { Ay 3T FyYR Al AYLNROS& 2dzNJ dzy RSNA G |
vulnerabilities and strengths in adapting to and responding to sea level rise.

Urban Heat Island Index
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Supporting implementation of recommendations in the 2013 Extreme Heat Guidance, the Cal/EPA
released thdJrban Heat Island (UHI) IndiexSeptember 2015. A part of this work was to provide an UHI
effect index for California that would allow cities to sefagtifiable goals for heat reduction, including
means to measure heat and GHG reduction benefits of various cool or sustainable materials strategies.

¢ KS & dredafhg and Mapping an Urban Heat Island Index for Califbréia YI LJA FyR | FI O

availdble on theUrban Heat Island Indexebpage, were developed consistent with the Legislative
intent in Assembly Bill 296 (Skinner, Chapter 667, Statutes of 2012)The study was performed with
guidance and peer review from a mudtijency Project Oversight Workglp.
http://www.calepa.ca.gov/UrbanHeat/Maps/default.htm

Recommendation 2: Better Understanding of Evolving Adaptation Trends that May
Impact Public Health

Certain climate adaptation rénds may impact public health in unforeseen ways. This
recommendation addresses the need to research such trends, including (a) healthy energy efficient
buildings and (b) urban greening, in order to ensure individuals are not being exposed to additional
risks associated with new construction or renovations, and urban greening and forestry practices.
Healthy energyefficient buildings, for example, can cause health risks if construction or upgrades are
not performed correctly. Urban greening with certainesfes of vegetation can increase risk of
allergen exposure. These actions are more fully definé&@hfieguarding Californipage 211.

Key initiatives include actions to regulate the design, renovation, and construction of esféigjgnt

state buildingsn order to better adapt to climate impacts (e.g. reducing energy loads for cooling

buildings on hot days, having @ite energy generation and bacip power), as well as tree canopy and
greenscaping in the urban environment to reduce urban fislaind eféct and ensuring that air

L2t tdziA2y SELR&dINBE R2Say Qi AyONBlIasS GKS AyidSyari
respiratory diseases. (see Appendix C for more details). A few highlights of these key initiatives include:

Building Health Initiative
The Building Health Initiative (BHI) was launched in 2013 by The U.S. Green Building; Cloutiain
California Chapter (USGBICC) in recognition that health and wellness are vital components of
sustainability and green bdihg. USGBOICC's Building Health Initiative includes industry leaders from
multiple sectors including companies such as Google, Genetech, and Kaiser and professional
practitioners in green building and health that have come together to examine and |lbaut how
green building is a public health issue. There are internal work groups that meet as well as an annual
conference to increase awareness and knowledge of green building's impact on health, particularly
health impacts from climate change. OffideRbanning and Research serves an advisory role to this
group 2013current.

Urban Forestry Forest Legacy Greenhouse Gas Reduction Fund GranBrogram
(Lead Agency: CAL FIRE)
Through the Green Innovations, Green Trees for the Golden State, Urban Fiasagement, Urban
Wood & Biomass and the Forest Legacy Programs, CAL FIRE funded 17 applicants ih5ts 2014
Program. This initiative addresses recommendations in the 2013 Extreme Heat Guidance to promote
118
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http://www.calepa.ca.gov/UrbanHeat/Maps/default.htm

and expand urban greening and the use of greerastfucture as part of cooling strategies in public and

private spaces. While funded through legislation to reduce greenhouse gas emissions, the Urban

Forestry Forest Legacy Greenhouse Gas Reduction Fund also provides addptivefite for human

healthby cooling urban heat islands in cities where on average temperatures arg1d8n ¢ C K2 (i (G S NJ
RdzZNAYy3 GKS RIFIe (KFy NHMz2NIf NBSFazX FyR Fa KAIK & H
runoff, and pollutant loading decreasing flood risk aslwaselsoil and hill erosion.

Recommendation 3: Better Understanding of Climate Impacts on Public Health

This action stresses the need for more research of the interaction between climate and public health by
(a) developing local vulnerability assessmeht will help guide efforts to design and implement
strategies to address local risks, (b) increasing capacity to monitor climlated deaths and illnesses,

(c) conducting social vulnerability mapping and identifying gaps in various social vulnetabitit and

(d) enhancing regional studies of aealtergens to better understand how they are shifting in response

to climate change. These actions are more fully defined in Safeguarding California page 213.

These are key initiatives across multipletses which include actions to determine climate indicators to
better monitor and prepare for climate change impacts; conducting assessments and mapping of
communities most vulnerable to climate impacts; researching, monitoring, and tracking public health
threats including wildfires and vecttorne diseases (see Appendix D for more details).

Health Impacts of Wildfire Smoke Exposure Research
The California Department of Public Health Environmental Investigations Branch is undertaking research
on the publichealth impact of wildfires. The project characterizes increases in emergency room Vvisits,
hospitalizations, physician visits; identifies spectrum of affected conditions; and assesses impact in
vulnerable populations. The term of this research is 22@16.

Bi-National Memorandum of Understanding to Enhance Cooperation on Climate

Change
The memorandum is to enhance cooperation on climate change and the environment between the
State of California and the Ministry of Environment and Natural Resourcethamthtional Forestry
Commission of the United Mexican States. The purpose of isadagreement is to promote and carry
out cooperative activities related to environmental issues including climate change, human and
environmental health, air quality, ¥dfires, and clean energy transportation, according to respective
competencies and based on principles of equality, reciprocity, information exchange and mutual benefit.
This 2014 agreement implemented by the CAL/EPA promotes public health resiliefinsate éanpacts
such as wildfire, heat and air pollution.

Recommendation 4: Information Sharing and Education

This recommendation highlights the need to disseminate information at both an institutional and
public level. Action (a), Capacity building to raise awareness and foster action to address climate risks
to public health, will ensure that public health andedical professionals are equipped with
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appropriate information and tools to share with the public. Action (b), Public education on how to
reduce and prepare for climate health risks, addresses the need to develop culturally and
linguistically relevant edational materials for diverse populations, to be disseminated via public
education campaigns. These actions are more fully defin€&afaguarding Californjgpage 213.

These key initiatives across multiple sectors include actions to promote collabofatigoublic
health and climate action planning through various methods, including workgroup meetings,
trainings, and partnerships with other agencies and local governments / public health departments;
as well as providing resources and educational mateta@isiform the public regarding the health
impacts of climate changé¢see Appendix E for more details)

Key highlights in California around informatisinaring and education are represented by:

Outsideln SLO Pilot Public Health Climate Communication Project

¢KS dahdziaARSLY {[hY 2SS ¢I1S ISIftGdK FyR /tAYI G
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strategies. The California Department of Public Health and the t¢@mfnSan Luis Obispo Health
Department implemented the campaign in both English and Spanish leveraging multiple media
OKIFIyyStazr AyOfdzZRAY3I LINAYGEZ a20Alf YSRAIFII NIRAZ2ZI |
the campaign is educational messaghat are integrated into public health activities of the Special
Supplemental Nutrition Program for Women, Infants and Children (WIC) and the Supplemental

Nutrition Assistance Education Program (SNl

S /K
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Climate Action Team Public Health Work Group (PHWG)

The Office of Health Equity Climate and Health Team chairs the PHWG with quarterly meetings that

bring together cross sector members to address adaptation, preparedness, and response by building
SEAAGAY3 OF LI OAlGe 27F t dzo fsk Operdti¢hs fordsad to9cHinSaé A Sy O
change related incidents and emergencies; training and technical assistance to build the capacity of

local organizations (e.g., health departments, commubiged organizations, city and county

government, the medicalate community, etc.) to promote mitigation and adaptation strategies

with health coebenefits and to prevent and respond to climate change related incidents and
emergencies; and policy development to ensure promotion and institutionalization of mitigatidn a

adaptation strategies with health doenefits.

Cross-cutting Action: Coordinated Holistic Planning and Capacity-Building at the Local
Level

While each of the four central recommendationsSafeguarding Californiaas important ongoing
efforts, CDPH is engaged in an initiative that represents the emerging consensus about how government
should respond to climate change impacts. Due to themtbmpassing changes underway that are
affecting public health through migghle and overlapping deleterious impacts, new types of collaboration
G2 LINPGSOUG O2YYdzyAlASaQ KSIHfGdK 0SGgSSy 20! ¢
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coordinated holistic planning and capaechiyilding at the local levelis needed to accurately capture
the area that state policy needs to continuously work in.

The key effort in this new action area is the CalBRACE Local Health DepartmegrisRaatran

initiative in the Office of Health Equity working with 10 local health departments. The partnership is
piloting climate adaption planning in the public health sector at the local and regional levels using the
/ 5/ Qa . dzA f RA Yy 3 matd BffedisBRXCESFramawork. yhatsisedorid jear, this initiative
could potentially be scaled up to include more counties in the future. Funding from the CDC has
provided CDPH resources to develop county level climate and health profile reports aachbility
assessments, and to provide technical assistarm: small contracts with local jurisdictions to help

them build capacity for adaptation planning. The CHDP Office of Health Equity, 12 county health
departments, Alliance of Regional Collaboratiter Climate Adaptation (ARCCA), a network comprised
of existing regional collaboratives from across California, Local Government Commission (LGC) staff,
Building Healthy Communities (BHC) representatives, and environmental justice representatives will
convene in Richmond at the Public Health Campus to explore utilization of vulnerability maps,
communication, and collaboration at local and regional levels to accelerate adaptation for health.

Next Steps

Gaps in Current Efforts

While the above efforts repsent a comprehensive and coordinated effort to protect the public health
of the state and implemen$afeguarding Californjahere are gaps in the current endeavor. CDPH, as
the lead agency for climate change adaptation in the public health sector hatHiield additional

AYAGAIGAGSa GKIG INB ySSRSR (2 FAff OdNNByd 3II LA

Action 1: Provide Greater Policy Support for Healthy Energy Efficient Buildings:
''YRSNJ GKS NBO2 YYSyY RS Rity bf@anim2injtiesiiaPrepate YRedp@nd] nd / | LI O
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retrofit healthy energy efficient buildings. While these measures have contributed to reducing GHGs,
additional mlicy support is needed to assess and explore the adaptilmenefits for health related to
energy efficiency policies for the public health and energy sectors. By March 2016, CDPH will gauge
crosssector interest in and undertake a feasibility studytfoe production of a Health Impact
laaSaaySyid 2F GKS {GFrGSQa DNBSY . dzZAf RAYVBI12) OGA2Y t
and CALGreen (the California Green Building Standards Code, Part 11 of Title 24, CCR) to determine
potential adaptive cpacity benefits for reducing susceptibility of populations that are most vulnerable
to heat waves, drought, floods, wildfire smoke and other climate exposures. Additionally, CDPH will
explore collaborative opportunities with State agencies and departmiaissed on green buildings
and energyefficiency. A relevant potential partner would be the State Sustainable Building Working
DNRdzL) 6{.2D0X SR 06& (GKS 5SLINIYSYyd 2F DSYySNIrft {S
regular workgroup meetingtstrategize and implement actions related to green buildings, energy and
other resource use reductions, facilities management, and other topics.

Action 2: Assess Regional Studies of Aerallergens and Harmful Algal Blooms:
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The recommended actionistoOlj dzA N6Bi GISN@ ! yYRSNAR G YRAY3I 2F [/ fAYIGS
which requires continuous study. Emerging health impacts from algal blooms in the Pacific Ocean and
other aeroallergens have alerted CDPH to needed research around these threats that have bath dire

and indirect impacts on health. Accordingly, a gap assessment of current research activities amongst

state sectors is proposed to be conducted in 2016.

While the recommendations fror8afeguarding Californiare helpful to analyze the successes arehar
for improvement in current efforts, this implementation plan must also look ahead to create the
foundation for an even more robust and equitable foundation for public health action in the state.

Additional Needed Actions to Improve Readiness for Climate Impacts on Public Health

While the two actions detailed above are important steps for California state government to safeguard
the health of all residents, the Department of Public Health has identified the following needed
initiatives that go beynd the framework outlined itsafeguarding California

Action 1:Increased administrative and technical capacity to support cregstor and internal

coordination to implement Safeguarding California.

a) Prioritize implementation of adaptation strategi®ghin the public health system, (b) build

institutional capacity and initiate mobilization through dedicated staff and resources within lead Public
Health Sector agencies and the Health and Human Services Agency (HHS) departments. CDPH will
initiate convesations within CDPH and HHS leadership to operationalize the seven strategies mentioned
above which cut across all sectors. CDPH will identify resources for staff dedicated to coordinating
adaptation implementation, identifying gaps and opportunitiegrtfiorm strategic planning, and to

facilitate crosssector collaboration and learning on an ongoing basis.

Action 2: Support for heat illness and death surveillance development activities in order to collect the
necessary data to understand the impact béat events and guide public health planning and real

time responses during events

Working with CalEPA OEHHA and OES, manage existing and new resources to implement Section 111.1

and 2 of the Preparing California for Extreme Heat: Guidance and Recomimaesd013. Convene key

a0l 1SK2ft RSNBT NB@GASG /5t1 Qa 9t SOGNRYAO 5SIFiK wS3A
modified to include heat reports.

The steps above for heat surveillance can be echoed for wildfire smoke. Both heat and wildfire health
surveillance methods, once determined could be disseminated simultaneously to medical providers with
technical support and webased training.

Action 3: Examine and support air conditioning unit distribution for climate adaptation and mitigation
benefits.

Efficient inexpensive air conditioning units for distribution with subsidies to increase adaptive capacity
where income prevents direct purchase would decrease heat related deaths and illness in populations
most vulnerable to heat. Research and developtrfer technology, design and manufacturing of air
cooling devices that are more energy efficient and affordable than currently available would have
mitigation and adaption benefits, and high impact on population health. This is a topic that the Public
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Hedth Workgroup may also serve as a platform for discussing and defining next steps, and available
resources and gaps to implementation.

Monitoring and Evaluation

The Public Health Sector faces a challenge from the pace and scale at which climate impacts are
occurring increasing the rate at which new issues arise, and the rate at which new scientific and
technical information is both produced and needed. The neeatdress climate impacts which public
health and other sectors face now and in the future, call for maintaining flexibility in response as
impacts occur in unexpected ways. The uncertainty associated with climate change variables influences
the determinatbn of methods and approaches for evaluation and monitoring.

The Public Health Sector is engaged in multiple esestor initiatives and currently there is no

centralized process for monitoring and evaluating all projects through a standardized approach.
Progress anéffectiveness of climate adaptation actions can be measured through performance, and
climate impact and resiliency indicators with both quantitative and qualitative methods (see Appendix C
to compare and contrast existing indicator reports).

The indicators provided by OEHHA are important from a Health in All Policies Approach, in that they
address natural resources, changes in climate, and climate change drivers that also impact human
health. To more fully understand how climate exposuresadfecting human health, more indicators
that measure health impacts such as wildfire smoke impact on respiratory health, and the impacts of
heat would be helpful.

As mentioned above, there is an immediate need for surveillance methods for heat afidevaidoke

to determine the impacts on human health in real time during events. Presently there is no unified

system for collecting this data statewide.5t | Qa 9f SOUGNRYAO 5SFGK wS3IA&GdNT
modified to accomplish this. Surveillance wilballfor a deeper understanding of vulnerabilities to heat

and wildfire smoke.

The current OEHHA indicators could be expanded to include indicators for climate adaptive capacity that
reduce injury and illness from heat and other climate exposures. Thighirelude indicators that

measure elements in the built environment such as impervious services, tree canopy in urban
communities, air conditioning and others more closely associated with resilience and mediating
vulnerabilities.
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Introduction
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destinations, goodsand servicesbut the ongoing and inevitable effects of climate change

present challenges to managing the productivewmorks the state depends on. California state
government owns and maintains central components of this complex and crucial sygtem.
{GFrGSQa 5SLINILIYSYGG 2F CNIYALRNIFGAZ2Y o/ @GN Y
three of the busiest intelity rail lines in the country. The Hi@peed Rail Authority has started
construction on an 80@nile systemnthat will linkmajor metropolitan regions by 2030Che

State also provides critical assistance and funding to suppori40e000 miles of road$00

transit systems, 245 pubhgse airports, and 11 major portsvned and maintained by local and

regional governments.

California als@elieson manyrail, airports, seaports, and pipelines owned by the private setthile
much of the transportation$ O  ghisiRa infrastructurés publiclyowned,vehiclesand the freight
they carry relynearly completely on the private sectofhus,at each stage of adaptation planning,
coordination across modes of travel, as well as between the public and private sector, is
imperative.

¢CKS adlrisSQa OfAYFGS FRELIFGAZ2Y &adGN)rGS3es gKAO
Safeguarding Californi&educing Climate Rigtetails several recommended actions to ensure

OKFG GKS adrasSQa NI yaLR2NIFGAz2y aeadisSy Aa NBa
ability to provide access to places, goods, and servi€bss implementation plabuilds on the

foundation provided bysafeguarding Californilay describinglimaterelated vulnerabilities of

the transportation sector, outliningurrent activitiesidentifyingnext stepsand proposng

monitoring and evaluation metrics.
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Vulnerability Assessent

CKA&d 20SNBASE 2F (GUKS TFdzidaNBE AYLI OGa GKEFEG FI OS
the ways that government agencies are proactively moving to assess the effects of climate
OKIy3So [ AF2NY AL Q& G Ninghavubgensileltaichnitg changef NI & G N.
impacts such as sea level rise, flooding, erosion, extreme heat, extreme storm events, land
subsidence, and energy and fuel disruptions, so careful study is needed to plan and prepare for

these impacts, which can be cate@ed under three broad categories:

Increased Temperatures and Extreme Events

Rising global temperatures are projected to continue rising throughout the rest of the century
even if greenhouse gas emissions are sharply curbed compelling transportatiogensna
understand the effects of historic heat on transportation infrastructure. Climate projections for
California show that the rise in temperatures will be accompanied by more extreme hot days
and prolonged heat waves as wetidicators of Climate @nge in CaliforniaROEHHA, 20}3In

fact, by the end of the century the number of days with temperatures ové 94ll likely

double or even triple (Rogers et. al. 2015).

While precise costs related to heat stresses on infrastructure are still unkmoamy impacts

that this climate effect can already be foreseen. Extreme heat events causes road surfaces to
expand, creating pressure that leads to the pavement buckling. Asphalt pavements under
higher temperatures typically age faster and develop rutsnfwheel loads, while the

expansion joints on bridges and highways also suffer stress. Railroad tracks are more likely to
buckle under higher temperatures as well (Schwarz et. al. 2014).

While current maintenance costs have proven to outstrip currentcalied funds, climate
change will certainly lead to greater infrastructure repair needs, especially if adaptive measures
are not taken.

Precipitation Changes and Extreme Events

While California currently suffers from a historic drought that scientists hiaked to

anthropogenic climate change, climate impacts on transportation could also implicate the other

side of changing precipitation patterns: heavier rainfall and extreme winter storms (Williams et.

al. 2015). Flooding, landslides, and drougdiatedimpacts could all have profound economic

YR Lldzof AO al ¥FSdeé AYLI OGa 2y [/ FEAF2NYAlI Qa (NI

The primary perils to roads by flooding are landslides and erosion that wash them away as well
as inundation that prohibits passage. A study g thited States Geological Survey found that

a single extreme winter storm could cause all traffic to be cut off to Los Angeles to the north
and east for 1 to 2 weeks, while Sacramento would be cut off from the north, south, and west
for around 1 week. Spe parts of the state would have to wait for at least one year for

complete recovery (Porter et. al. 2011).
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Increased wildfire risk which is leading to more frequent, more intense, and larger wildfires
is related to rising temperatures and changing prdaipyn events. Heavy rainfall following the
effects of drought and wildfire can lead to increased erosion and landslides, leading to
extremely costly destruction to transportation infrastructure and the people who use it.

Sealevel Rise and Extreme Events

Sealevel rise (SLR) will result from ongoing climate change even if greenhouse gas emissions
are drastically reduced, driven primarily by melting polar land ice and the expansion of the
g2NI RQa 20SIlI ya | aeveiskl gesulih iNdvidion of fovilying Areas &hd

their roads, but the complex climatelated interplay of SLR, coastal erosion, and more

extreme storm events in coastal areas are likely to cause more sudden and risky impacts. A
100-year coastal storm event combined with thet meter sedevel rise that could be seen by

the end of the century would leave 250 miles of highways, 1,500 miles of roads, and 110 miles
of railways vulnerable to floodinga drastic increase from current coastal fleptbne

infrastructure (Heberger etl. 2009).

While these vulnerabilities are extensive and complex, so they require coordination and
planning. Iring emergencies, a safe and dependable network of airports, roads, transit, bicycle
and pedestrian paths are necessary for evacuations. A mEhmepsive vulnerability assessment
2F /€ AT2NYALl QAacgaiddibwicreddsiyint pridrifizgmote desilni a
infrastructure moving forward is neededo safeguard Californians from natural disasters and
other emergencies.

The departmentsyf / F £t AF2NY Al I2FSNYYSyld NBalLlRyairofs
transportation system are on their way to understanding and addressing these crucial issues.

Caltrans

Catrans is currently conducting a vulnerabilagsessment ahe StateHighway System
infrastructureto impactsdue toclimate change and extreme weather evenithe assessments
will be conducted in ezh of the 12 Caltrans Districts, and completed by 2017.

District 1Vulnerability Assessmentompleted in 2014nventoried and analyzed over 16,000
Caltrans assets against ye2050 and 2100 climate change scenarios. Nutletge road
segments representing almost 980 miles were ranked for vulnerability using weighting and
scoring criteria.

126

T 2


http://www.dot.ca.gov/dist1/d1transplan/system_planning/ccps/final_report-main_document.pdf




