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he general public, private sector, and govemment institutions in California 

have responded to a changing climate by focusing efforts on lovvering 

greenhouse qas emissions. Equally challenginq are the growinq impacts of 

that changing climate that will continue even after global emission levels are 

stabilized. California is a leader in lowering emissions, and we in state government are 

demonstrating our leadership on climate change resilience as well. This update to the 

Safeguarding California Plan shows what state government is doing to address the 

climate impacts 'Ne are seeing today and create a more resilient future. 

Rising average temperatures, shrinking mountain snowpack, warmer storms, and 

higher sea levels are already making their mark on our state. TI1is past year, the 

most severe drought in California's recorded history was interrupted by the wettest 

season ever experienced. While extremes have always marked California's climate, 

this dramatic swing highlights what research indicates will become a common trend 

and underscores the need to bolster California's economy, infrastructure and public 

services to withstand the effects of such a variable climate. 

The permanence and magnitude of these changes requires an aggressive commitment 

to action based on a sound fiscal foundation, the best available science, and respect 

for the state's communities. Starting with stabilizing the state budget after the worst 

economic recession of our time, Governor Edmund G. Brown, Jr. and the California 

State Legislature have responded resolutely, working across party lines to modernize 

and strengthen state water, transportation, energy and natural infrastructure and 

develop a cutting--edge scientific understanding of how climate change will impact our 

state. We must learn from, work with and proactively invest in our most vulnerable 

communities so that they are able to respond to climate impacts and thrive under 

changing future conditions. 

This 2018 Update to the Safeguarding California Plan, developed by 38 agencies across 

state government, is a catalogue of ongoing actions and recommendations that protect 

infrastructure, communities, services, and the natural environment from climate 

change. The plan is intended to serve as a durable guide for State government that 

both makes its efforts transparent to the public and holds agencies accountable for real 

progress. 

It is a privilege to release this plan to the citizens of California so that state government 

and our partners in cities, communities, California Native American Tribes, non­

governmental organizations, and businesses have a tool to safeguard our California for 

the generations to come. It is not enough to provide this plan --- we must take action on 

the recommendations it provides. 

------- John Laird, California Natural Resources Secretary 
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Introduction 

SAFEGUARDING PLANAS: 

A comprehensive suite of ongoing and 
needed adaptation actions by state 
agencies. 

Principles and recommendations to guide 
and organize adaptation efforts by state 
agencies. 

A framework for solutions-oriented 
initiatives based in dimate science. 

This update details hundreds of recommendations and actions based in the best available climate 
science and refers to rnany research initiatives. it does not, however, provide a comprehensive overview 
of existing science in lieu of a large body of forthcornmg climate science frorn California's Fourth Climate 
Change /\ssessrnen t. 

A foundation for linking adaptation 
strategies across policy areas. 

This update neither revises nor updates climate vulnerability assessments by region or by sector, but 
provides a framework for future efforts to coordinate on local and regional work that the State is actively 
building on. The systems and cross--sector linkages in the document will help the State integrate and 
coordinate actions across policy siloes. 

Safeguarding California Plan: 2018 Update 

The Governor's Office of Planning and Research 
convenes the r~,·hrdcal /\c1visory Cccor•cil as part of 
its Integrated Clirnate /\daptation and Resiliency 
Program, bringing together local governrnent, 
practitioners, scientists, and cornmunity leaders 
to help facilitate actions that better prepare 
California for climate change. 

For the State's guidance on how to prepare 
climate vulnerability assessments and adaptation 
strategies, see the 1\dap;.ar.ron l'lani1ir•9 C.iuic1~. The 
updated C.ie11e1:ci l'lan Ciuideiine'. provide guidance 
011 incorporating climate considerations into 
general planning. 

The (jovernor's Office of Planning and Research 
hosts the Ci!n1c.:~f.=: /~dapl.dl.~rn1 Cle~=1ringhCJ;.:=;e as 
part of its Integrated Climate J1daptation and 
Resiliency Program. This serves as a centralized 
source of information that provides the resources 
necessary to guide decision makers at the state, 
regional, and local levels. 

C3iifomia's Fc,.:n.h Cirf:al.e Chc.:n~·Je A:~~;(_=:ssmr::nr 
will be released in A.ugust 2018 and provides 
a great deal of new climate change research. 
Much of the underlying climate data are being 
made available on Cal-/\c1an: .. org. California's 
prior climate change assessments and adaptation 
strategies (detailed in this update) provide 
extensive mforrnation about cl;rnate irnpacts and 
vulnerabilities. 

/\.s part of California's Foun.h Cl;r:1a:.e Cha''ge 
/\'.SS",",rrrer•t, the State is working with leading 
climate scientists, practitioners and stakeholders 
to produce reports for regions and specific 
topics to synthesize the findings of new 
research and integrate those w;th best available 
regional information. These reports will provide 
assessments of impacts and vulnerabilities by 
sector in each region of California. 
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Introduction 

Executive Summary 

lobally, California leads in efforts to avoid the vvorst effects of climate change by reducin9 qreenhouse 

qas emissions. Still, the impacts of climate chanqe are already being felt in California and are 

disproportionately irnpactin9 the state's most vulnerable populations. The acceleratin9 rate of climate 

chan9e in this century will likely exceed that experienced by California's native peoples over past millennia. 

1\lready these changes have rendered our state's 117 years of weather- related record-keeping unreliable as 

predictors of future events. We know that California's climate is changinq, and responsible institutions must plan for 

and take action to address current and future climate impacts. 

TI1e 20 l 8 Update to the Safeguarding California Plan is a roadmap showing how California's state government is 

taking action to respond to climate change. It clearly lays out the next steps to achieve the State's goals and how those 

objectives will be achieved. Over 1,000 ongoing actions and next steps, organized by 76 policy recommendations 

across l l policy sectors, were developed through the scientific and policy expertise of statf from 38 state agencies. The 

plan first describes overarching strategies recommended by the California Natural Resources Agency, the State's lead 

agency on climate change adaptation. The document then outlines ongoing actions and cost-effective and achievable 

next steps to make California more resilient to climate change. This roadmap serves as a transparent and accountable 

tool for the public to evaluate the State's progress. 
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Introduction 

Vision 

•mmm he Safeguardinq California Plan provides a roadmap for state government action to build climate change 

resiliency. The plan is desiqned to acieve the follovving vision and outcomes adopted by the 

and 

ADAPTATION VISION: All Californians thrive in the face of a changing climate. Leading with innovation, 

California meets the challenge of climate change by taking bold actions to protect our economy, our quality of life, 

and all people. 111e state's most vulnerable communities are prioritized in these actions. vVorking across all levels 

of government, the state is prepared for both gradual changes and extreme events. Climate change adaptation and 

mitigation is standard practice in government and business throughout the state. California meets these goals with 

urgency, while achieving the following long-term outcomes: 

" This outcorn_e ·was not in the original vision 
supportive actions identified throughout tbe 

Safeguarding Californ:a Plan: 2018 Update 

Technki.1.l Advisory Council. It was added by the California Natural Resources Agency to reflect the key 
California Plan. 
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Introduction 

California 1s Comprehensive Climate Adaptation Strategy 

•mmm he Safeguardinq California Plan provides a holistic overview of California state qovernrnent's current 

and planned efforts to address the ongoing and forthcominq impacts of climate chanqe. \1\lhile the plan's 

roadmap primarily covers state agencies' pro~;rammatic and policy responses in specific policy areas, these 

detailed ongoinq actions and next steps advance resiliency to climate chan9e alongside the State's efforts 

to coordinate and support climate adaptation at the local and regional level. California is committed to supporting 

state, regional, and local adaptation action with continued investments in research. 

Safeguarding California works to advance its vision of a resilient state in which communities, infrastructure, and 

the environment can respond to changing conditions, shocks, and stresses related to climate change through 

comprehensive State policy and programmatic action, coordinated local and regional adaptation initiatives, and an 

ongoing commitment to investing in and incorporating cutting-edge climate research. 

Safeguarding Californ:a Plan: 2018 Update introduction 10 



Introduction 
CALIFORr\~IA

1

S COMPREHENSIVE 
CLl~i1ATE ADAPTATION STRATEGY 

Climate Research 

alifornia is a global leader in usinq, investing in, and advancinq scientific 

research to make proactive climate chanqe policy. Efforts to understand 

and communicate hmN climate chan9e 1Nill affect our expansive and 

diverse state provide the foundation for state and local actions that 

make our communities safer from climate threats. The State is investing in the next 

qeneration of cutti119-edge research that will inform the policies and actions in this 

plan; as our climate continues to chanqe, California will keep investinq and utilizing 

the best available science to safeguard its people, environment, and economy. 

In over a decade of state-sponsored climate research, California has developed 

critical methods to understand how climate change will impact different places in 

different ways, and to deliver that information to planners and decision makers. 

Residents living in Modoc County face very different challenges from climate 

change than those living in San Diego. Therefore, state government is assessing 

resources, providing data, and conducting research for climate conditions 

appropriate for individual communities through its I\;urth CU111<1k 

1\ssi.~ssrn.ent. 

This 20 l 8 Update to the Safeguarding California Plan does not attempt to generalize 

climate impacts due to their complexity and diversity across the state's different 

regions. Tf you are interested in learning about how the state is already experiencing 

climate change, the Office of Environmental Health Hazard Assessment presents 

36 trends in the Indjc1tors of Climate in CaJjfornia report. To understand 

future impacts, the web portal is at the forefront of resources for 

specific communities to understand how climate change will raise temperatures 

and exacerbate extreme heat events, drought, snowpack loss, wildfire, and coastal 

flooding. In August 2018, the Fourth Climate Change Assessment will be released 

with several reports detailing the vulnerabilities to climate change across multiple 

regions and sectors. 

California is constantly improving and expanding the body of science that infrJrms 

policy and action, so it also provides important guidance to local governments, state 

agencies, and communities on how to best take action on evolving and increasingly 

sophisticated projections. Operationalizing climate considerations in state 

government and planning for climate risks in local planning efforts is required by 

law, so now state and local government can implement adaptation with more clarity 

and consistency. 

California's Fourth Climate 

Change Assessment \Nill 

translate the data and findings 

from 32. State-funded research 

projects and rnany external 

contributions into: 

00 A statewide report that will 

cover vulnerabilities and 

solutions to climate impacts 

anoss all the sectms in 

Safeguarding California. 

00 9 regional reports that cover· 

local vulner·abilities, 

a Topical r·eports that 

synthesize information 

about irnportant issues like 

hovv climate change \Nill 

affect California's tribal 

cornrmmities, equity and 

environmental justice, and 

coastal waters, 

Safeguarding California Plan: 2018 Update California's Comprehensive Cimate Adaptation Strategy 11 



Introduction 
CALIFORr\~IA

1

S COMPREHENSIVE 
CLl~i1ATE ADAPTATION STRATEGY 

When California's Fourth Climate Change Assessment is published in the third quarter of 2018, it will take the 

state's cutting-edge accomplishments in climate research to a new level. Its peer--reviewed components will directly 

inform the hundreds of actions found in this document, as well as summarize new findings and key climate change 

information for regions around California. 

• Continue to evaluate and update the Climate Change Research Plan, engaging a wide range of state 

agencies to scope and coordinate research that will directly inform adaptation policy advances. 

• Institutionalize and prepare for regular California Climate Change Assessments. 

• Secure dedicated funding and support for Cal--Adapt.org to keep it updated, comprehensive, and useful frlr 

decision-makers and planners. 

• Ensure the use of common climate change projections for state and local government planning 

Safeguarding California Plan: 2018 Update California's Comprehensive Cimate Adaptation Strategy 12 



Introduction 
CALIFORr\~IA

1

S COMPREHENSIVE 
CLl~i1ATE ADAPTATION STRATEGY 

Indicators of Climate Change in California 

he Office of Environmental Health Hazard /messment is preparing the third edition of the report 

Indicators of Climate Chan9e in California, 1 These highlights represent summaries of some of the many 

indicators characterizin9 the multiple facets of climate change in that report Taken collectively, the 

indicators help portray the interrelationships between climate and other physical and biolo9ical elements 

of the environment 

1. Average temperatures have increased by about 1.8 degrees Fahrenheit in California over the past century. 

lncreases in minimum and maximum temperatures were 2.2°F and l.3°F, respectively. 

2. Over the past 120 years, California has become increasingly dry. The most recent drought from 2012 to 2016 was 

the most extreme since instrumental records began. 

3. With increasing temperatures, the energy needed to cool buildings during warm weather-measured by "cooling 

degree days" -has increased. 

4. Extreme heat days and especially nights have become more frequent since 1950. Heat waves have been highly 

variable each year, but nighttime heat waves have shown a marked increase since the mid-l 970s. 

5. Glaciers in the Sierra Nevada have decreased in area dramatically. By 2014, several of the largest glaciers were on 

average about half their size at the beginning of the twentieth century. 

6. The amount of water stored in the state's snowpack has been highly variable from year to year, dropping to a 

record low in 2015, about 5 percent of the historical average. Snowmelt rnnoff during April through July has 

declined over the past centmy. 

7. The area burned by wildfires across the state is increasing in tandem with rising temperatures. Large wildfires 

account for much of the acreage burned each year. 

8. Over the past 80 years, California's frJrests have been changing in response to decreasing water availability, driven 

by warmer temperatures, Small trees and oaks have increased, while pines have decreased. 

9. Sea levels along the California coast have risen overall, except at one location where uplift: of the land surface has 

occurred due to the movement of the Earth's plates. 

l Orlice of Environmental Health H;.uard Assessment, California Environ.mental Protection Agency (2018). Indicators of Climate Change in California: Report P.revlnv. 
Sa . .:ramento, California. 
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Introduction 
CALIFORr\~IA

1

S COMPREHENSIVE 
CLl~i1ATE ADAPTATION STRATEGY 

Integrated Local and Regional Action 

hile California's state government proudly advances initiatives 

to mitigate and adapt to the effects of climate change, local and 

regional government agencies are critical partners implementing and 

pushing forward climate action, To best serve the people of California 

on responding to the challenges of climate change, coordination across different 

levels of government is necessary Local, regional, and federal agency partners 

have key jurisdictional responsibilities that must be integrated to achieve resilience 

to climate change in every area of the state, and California's administration is a 

committed and engaged partner for those agencies' adaptation efforts. 

The Governor's Office of Planning and Research (OPR) performs the crucial 

role of coordinating regional and local adaptation efforts with state initiatives, 

which complements the role of the Natural Resources Agency to coordinate state 

government's comprehensive strategy to adapt to climate change. Senate Bill 246 

of 2015 established the C:lim:ite and Resiliency 

at OPR to help organize a cohesive and coordinated response to the impacts of 

climate change across California. This program is developing holistic strategies to 

coordinate climate activities at the state, regional and local levels while advancing 

social equity, lt pursues this mission through two components: the creation and 

maintenance of the Stat\.' and the convening of the 

Technical Council. The clearinghouse serves as a centralized source of 

To best serve the people of 

California on responding to 

the challenges of climate 

change, coordination across 

different levels of government 

is necessary, Local, regional, 

and feder·al agency panner·s 

have key jurisdictional 

responsibilitie'.; that must be 

integrated to achieve resilience 

to climate change in every area 

of the state. 

information and resources to assist state, regional, and local decision-makers with planning adaptation projects, 

while the council supports coordinated adaptation responses through developing guidance and informing state 

initiatives on how to best address local issues. 

California's climate is changing everpvhere in different ways, and communities across the state have distinctive 

priorities and needs to consider in adaptation strategies. State government is committed to working with local and 

regional entities to make all residents and regions resilient to dimate change. 

Safeguarding California Plan: 2018 Update California's Comprehensive Cimate Adaptation Strategy 14 



Introduction 
CALIFORr\~IA

1

S COMPREHENSIVE 
CLl~i1ATE ADAPTATION STRATEGY 

State Policies And Programs 

•mmm he 2017 Update to the Safeguardin9 California Plan outlines over 1,000 

on9oinq actions and next steps that state government is taking to reduce 

climate risk, but that roadmap is based on a foundation of nine years of 

climate adaptation policy (see the followin9 pages for a timeline of the 

hi9hlights of California's climate adaptation policy). 

In continuing to implement the policy vision first laid out in Exc~c:utive Order 

S-13-08 and the 2009 CaUJc>rnja Climate Governor Brown 

and the Legislature have made climate change central to government planning, 

investment, and public outreach. Governor Brown's Exe,.~utive Order E-30-15 directs 

state agencies to take climate change into account in their planning and investment 

decisions, and the Legislature reinforced this mandate for all state infrastructure 

investments, planning, design, construction, operation, and maintenance through 

Bill 2800 of2016. Bill 1482 of2015 further 

prioritizes preparing for impacts from climate change and directs the Natural 

Resources Agrncy to update the Safeguarding California Plan every three years. 

This update to the plan, prepared in accordance with that mandate in Assembly Bill 

1482, is designed to capture all of the policies and programs that implemrnt the 

owrarching strategy and vision for making California resilient to climate change. 

State government is ensuring that progress on adaptation is coordinated with 

action to reduce greenhouse gas emissions. California's integrated climate 

strategy recognizes the need for simultaneously preparing for climate impacts 

while mitigating emissions to the maximum extent feasible to avoid the worst 

consequences of climate change. Many of the ongoing actions and next steps found 

in this plan also reduce emissions, while many of the investments and strategies 

outlined in the Air Resources Board's Phm support climate 

adaptation. 

California's Climate ;\d]c>n T\:arn directs the State's integrated climate strategy, and 

supports the overall coordination of policies and programs that support climate 

adaptation. 

TI1e next pages show highlights of California's achievements in climate adaptation 

over the past nine years. 

Examples of State 

Documents Aligned With 

Safeguarding California 

e ~Jatural and Working Lands 

chapter of the 2030 Scoping 

Plan Update 
00 State \Nildlife Action Plan 
00 Forest Carbon Plan 
00 Water Action Plan 
00 Water Plan 

e St.ate Hazard Mitigation Plan 

e Horneland Security Strategy 

e California Transportation 

Plan 
00 Integrated Enercw Policy 

Report 
00 General Plan Guidelines 
00 Five-Year Infrastructure Plan 

e California Water Plan 

Safeguarding California Plan: 2018 Update California's Comprehensive Cimate Adaptation Strategy 15 



Introduction 

Highlights of Climate Adaptation Policy in California 

Exe::utiv;::· DrdH S- ~:·:-OB: Governor Arnold 
Schwarzenegger issues the state's first executive order 
on climate change adaptat!on, wh!ch includes the 
directive for the Natural Resources /\.gency to produce a 
state climate adaptation strategy and for state agencies 
to address sea-level rise. 

Safeguarding California Plan: 2018 Update 

California is building on a foundation of policy, research, 

and legislation to safeguard people, the envimnment, and 

the economy from climate change, 

lndicatc;·s f Cin··ate Chan-;•c C.3lihc:i.L4 ;·e•:un·;;·,g 
repo:·t is publd1ed that tr.xks clin··ate trrncls .3ncl hew 
they aff::::ct Califo:-:-:ia's ~Y:·ople, 1,vate:· reso:_:rces, c:cE\::ns, 
;,,,,h a1id w1k111fe. fc: ~sr_--._ a•'d ag;lculL•2 

Second Ci:-rato· Ch2nge Ass•cssrnrnt: This ~-tato· fu11d12d 
l'es10·21ch oortfolio fouc:d that 2n ir··te<:JIGl•cd appm2c1·, 
;c ji;iiar.e ,·hange •nitrgal.irn and adapr.ar.1on c-ciuld 

red1K.e eco•,01711,-. 1r·1w:ccts tc Cal1fo;111a, 
ido;171i•'g th California Cl1rrra1.e !-\daptatio;, 

DECEMBER 

Cal1fc;•,;a C111,at2 /dap1.a1.1c'' ~t:ar.egy: I(,e \al.ural 
Rescr;•ces /192•,cy pr;blished J1e state'•, f1rsr. adapr.ar.10'' 

w<d1 usec1 c1own··,caled ji;iiar.e •ncdel•, r.c 
clima'e inwc'K.l.s a•;rj vovirk fl'cCJl'l'lwndaci'J''S 

sl.rakl~ih 'o addce'.i'.i vulcrerabili'ie'.i. it itfo•ot.i'ied 

State of Caiifocnia Se.3· Lev•o·i F-:ise Guiclac:•:•o·: The 
Ocean Protection Council released guidance to help 
state agencies incorporate sea-ievei r!se impacts; the 
guidance has evolved over the years to incorporate the 
best available science. 
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HIGHLIGHTS OF CU MATE ADAPTATIO~~ 
POLICY IN CALIFORl~IA 

C1iifon:;c1 .Adaptacioc: Pianning Guide: The ~Jatural 
Hesources Agency and Emergency Management Agency 
published guidance that waiks locai decision-makers 
through the steps to create climate vulnerability 
assessments and adaptation strategies. 

Grn2t'c Cha11g12 .Assess;r1ent: This col!Gi:,orative 
;_if 'bea1ch explor2l1 kKal ad 'Jd.ewid2 

l.D jrnale d'a''ge, l11ghli~J(,\111g 

JUJGUST 
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HIGHLIGHTS OF CU MATE ADAPTATIO~~ 
POLICY IN CALIFORl~IA 

H1lY 

CJliki<,01 hin: -,-,,,, c<rj:fotc> 'o J1e i'C09 
.Adapcacion Stratqy focused on 0m1/(ing 

guidance for state d12cisior:--n·,aki;·rs 2coss 9 
S•cctcs, pmvidh; uodated idorr1atcin on 

vulnerabH1e•. a•'d •Jd.e agenr:y ar.l.ic1ic, i.c 

Safeguarding California Plan: 2018 Update 

A ¥R ! L 

Saf2g~;a1di:1g Caiif(Y11ia~ in1pierr:e:·:tatic:n ;~,.-tic:n f'ia:·:s: 
calkd frn by l:"xecu'iVi'' CJrrfoc fJ.:l0-1r;,1.hesc'' pla'':' 

hc'.N ~;tare a~1e:~cies v,;ere moving for\!\iard wit.h 

cKciO''S and pla'""''d ''l'XJ :;'eps lD ,nwk0,rne11' 
201''. S2kg1.rn-:fn;1 CaiifonE1 »!an. They n12d•c th12 

1·ernn·,nKn(atcins present•cd ii·, 2014 n·,ore 2cfonable 
sun·,n12(zed vcln12r01bil;ti125 to i:!;n12t•c i1-rpacs 

IC ··,ec.ci•,_ 

A.B (Qu::k): in add;tion to making the 1·equ;r;c•m12nt 
fo1· all state 2grnc;es to take the cutT<C·r:t ar:d 
fur.we inipacts of ci1mate change in all asperJc, of 
infrastructure p!anning, investrnent, and nia111tenance, 
this le~viat1on also directed the t~ar.uial Resources 
J\l]''W.Y co UJ!We'rTe' th,, Clirnal.e-Sak lnfra:;tructut-c' 
\Vorkin,J (iroup. This :1roup wiil e'xanm1e how to 
intewal" scientik data ccnu•rninrJ prni''CC''d climate 
th2nge impacts into stat12 infrastructuri2 ;c·ngin12e;·in<:J. 

fi-JoJ-1 :,: (iOVi'''''Dr 1·irown's cnajcc f::<ecutve Order im,•gra'ed direcci'."e'> cJ11 ck1a'e d1e01m1e 
and adaptatDn, prcJvidh; a pcwerful 'li.lf'l'»1'l'Yk 'er cKl.iCJ''· This rnder tl'Guires ail st.c01t.i'' ac1e1Kie:; 
n;·r:t ar:d fuLi·e climate impacts Tito account ir: al! oianning and ir:vi;·str1ent, It dii·•cCt•cd the 

o' ir1pie;r1entation pians to rns1r•c ccic1··:fnatd 0i·ogri25s or: t:·"c cibi•ccfves of the Satquaning 
»!a;-,, ad e1-rphasized th12 State's C01Tr1itn112nt tc pmtei:ti;·,g vulne1·able pcipuiatcins and pricl"!tizi;, 

adaptive, and 11a1.u1al infrac,trucL•e ··dcitirn1··,_ 

Girnate Adaptation Legislation: A package of three bills was signed into law by Governor Brown to 
iniprove California's resilience to climate change: 

SS 246 (Wieckowski): Establishes the lntegratd Ciimate .4daptation and Resi!i12ni:y Pm<:j!"am (IC.ARP) at 
Gov;c·rnoi-'s Office cif Planning 2nd R;c·sea1-ch (DPH) to help rnmd;nat;c· local and r;c·gicrnl dfrnt with 

clinial.e adaptaton strategies. J\s p:m of ICl\RI'. \.WR convenes a Techrncal l\dvismy Con»nittee 
stakehokiers and practitoners to provide support for cb1at.e adaptation coord111at.ion. IC!\Rf' also 

rnaimains a sl.al.e Adaptation Clearinghouse that serJes as a centralized '.ource of infomial.ion fm resources 
guida1ice. 

Jl9 (Jackson): f\equiib lcca! juri:;dictiDns tD include' clirnal" adaptation and re:;ilie'iKY strat.e,1ie:; in I.he 
el,•rnc1nls of J1eir ,ieneral plan:;. 

H.fQ ((jcdcn): Fom1alizPS a th!,•e--:1ear update' and iq1ortiw; procbs fry J1e ~-akguarding C:aiihnia f'lan. 
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HHV 
393 : C>r,·ia;: !\', part of the legic,laton to meet Cai1fornia's 2030 

gas emissiow, target tr,:ou~1h a cap-and-trade systern, cii1mte 
anci resiliency was identifieci as an ongoing prioritized cap-and­

trade audion revenue expeni..i:t.ure cat.ecJory. 

Pla:i Ccrideli''~s Upc1at~: The f'c,t update r_c tile guideline', si1Ke 
prcvtdes ~rdance to luri··,rJH1cns rn1 hew r_c inte~1rate cli1nte 

ac1apl_atic'' and 11"t1g:cth11 l_hrcughoul_ their ge''e'al pi:"'''· 

f'lanninq 'l''d lnv<>s11'"' h a fksil :0:c1t Cdrnnia: i1 (juidc'lXJDk 'er ':.l_JI_:': 

i1g<.':nc<>s: This document provides high level guidance on what future 
climate conditions State agencies should plan for and how State agencies 
should approach planning differently to adapt to a changing climate. 

Safeguarding California Plan: 2018 Update 

i:':di .. :atc::s cf Cli:-nate Cf:a:\)2 Repoit 

',e:c-l.evel R1s~ \or;idance Docu'nenr_ Update: The Ocean Protection Council 
is releasing a new document based on the best available science to address 
the needs of state agencies and local governments as they address sea­
level rise. 

2018 Update· to th'c S2kg:_rnd;nc1 Caiiforn1a »ian: 
California's state adaptation strategy is a comprehensive roadmap to over 
1000 ongoing actions and nex.t steps that the State is taking to address 
climate risk and bolster resilience to climate impacts. Its new policy 
recommendations provide structure and connectivity across 11 sectors, 
all of which contribute to a holistic climate justice strategy that addresses 
equity in clirnate adaptation. 
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"curt• C11nat~ Chanc1e J;sse",'.fi:enr_: .t.,s the first interagency initiative to implement California's Ciimate 
Change R.esearch Plan, this body of research is designed to directly inform adaptation action. Using a common 
foundation of ciimate scenarios, 32 State-funded projects and 21 externally-funded projects will provide a 
wealth of cutting-edge 1r1forrnat1on 011 the ways state government and others should address climate irnpacts. 
To help synthesize the foundational data and bounty of knowledge produced for the assessment, the State is 
working with leading clirnate scientists to produce nine regional reports, several topic-specific reports, and a 
statewide synthesis that will help communicate the new findings and other best available science. 

Cl1cr1i:c:•;-':.afr• :c:frcU."•:cture f\:.•:cDrr:1,rrndar•ons: Leading clirnate experts and eng1r1eers will make 
recornrnendations on how to safeguard1r1g Califomia from climate change through integrating clirnate science 
in infrastructure design as part of the f1Jatural Resources Agency's Climate-Safe Infrastructure Working Group_ 

Il'adAirJ Prr;g'l''.i'.i Dn Saf:.•:quard•':CJ CXrnrria: 1~s required by 1~8 1482, the ~iatural Resources Agency will 
work with its many sister agencies to report on the progress rnade on the hundreds of next steps identified 1r1 
the 2018 Update to the Safeguarding California Plan. As part of the effort to communicate the strides made 
in rnaking California resilient to climate change, the [1Jatural Resources Agency will analyze actions from the 
2009, 2014, and 2016 strategies as part of this report. 

C.3lifo:c:i.3 ,4d.3ptdt:e>n Fo;·u;-c: The third statewide forum will convene hundreds of local, regional. and state 
leaders who are committed to addressing California's adaptation needs. 

C~!Gbai ( ii:riare ivton :::~~nirr:ir: (Jovernor Jerry Brown is convening a surnrrnt that will demonstrate the 
groundswell of irrnovat1ve, ambitious climate action frorn leaders around the world - and will highlight the 
economic and environmental transition already underway. In doing so, the Surnmit will encourage progress at a 
critical moment that will take place at the 2018 United Nations Clirnate Change Conference. 
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Introduction 
STRUCTURE 

Organization 

Ii mate change demands that every aspect of state government adapt to address its growing impacts, so 
the challenge for the Safeguarding California Plan is how to organize thousands of initiatives in a flexible 
but durable framework This 2018 Update builds on the elements of the past three adaptation strategies 
and incorporates extensive public comment to provide a conceptual structure for state government's policy 

recommendations, ongoing actions, and next steps to adapt to climate change. 

This chart shows the framework used to organize the rest of the 2018 Update to the Safeguarding California Plan, 
and it is followed by an overvievv of each component 

Safeguarding California Plan: 2018 Update 

f\fadura! ,mnd Mawiaged 
RiN:k:liMrce Systems 
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STRUCTURE 

Policy Chapters 

•mmm he substantive policy components of California's adaptation strategy start 
with tvvo chapters that summarize overarching themes and principles in 
the following 11 policppecific chapters, The Principles to Safeguard 

California from Climate Change chapter covers seven comprehensive 
strategies that must underpin the State's adaptation actions across all policy meas. 

The subsequent Climate Justice chapter compiles hundreds of next steps that state 

agencies will take to partner with vulnerable communities to bolster their resilience 

to climate change and work towards an equitable California. 111e commitments cited 

in the Climate Justice chapter are pulled from the 11 chapters on sector-specific 

policy areas. 

Parks, Recreation, and California Culture, the last and newest chapter, 

is categorized under both systems as it deals with social systems, the built 

environment, and natural resources. The 2018 Update is the first time this sector 

has appeared; along with the Climate justice chapter, it bookends the l 0 sector 

chapters from the 20 l 6 Safeguarding Califrlmia: Implementation Action Plans. This 

chapter addresses a common concern heard at workshops around the state: how can 

state government prepare for and respond to climate impacts on parks, recreation, 

and areas of important cultural significance as a means of enhancing access for all 

Californians. Although climate change adds to the challenge of managing these 

resources, coordinated actions by state agencies and their diverse partners can 

help ensure that parks, recreation, and cultural resources can be enjoyed by future 

generations despite climate impacts. 

Three cornmon components of 

recommendations, next steps, 

and ongoing actions r·epresent 

the policy framevvork, 

future cornrnitrnents, and 

present achievements across 

California's climate adaptation 

stratesJY- By codinQ the 

recotT1rnendation'.; and next 

steps in this update, state 

government will have a 

formal system fm r·epmting on 

progress for the fost time. 

Each of the 11 sector chapters follows the same format. They present fou.r to 10 key recommendations that broadly 

categorize goals to guide action within each sector. Each recommendation is coded with an initial or initials to 

indicate its sector as well as a number (see the next table). "Next Steps" are identified under each recommendation 

to lay out the strategies and actions that state agencies will take to work towards the recommended policy goal. After 

the next steps, each recommendation has a list of "Ongoing Actions" that state agencies are taking or have recently 

completed to adapt to climate change. 

EM= 1 

Emergency Mangement Chaptea: Rernmmendatkm #4, Next Step #1 

'.Safeguarding California Plan: 2018 Update 
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Each sector represents a distinct institutional and policy environment; the jurisdictions, capacities, policy context, 

and priorities vary widely, and the way that sectors organize their recommendations and actions differ accordingly. 

Nonetheless, three common components of recommendations, next steps, and ongoing actions represent the policy 

framework, future commitments, and present achievements across California's climate adaptation strategy. By coding 

the recommendations and next steps in this update, state government will have a formal system for reporting on 

progress for the first time. 1 

This update to the Safeguarding California Plan also adds a conceptual overlay to the sector chapters. As shown 

in the organizational chart, the sectors are sorted into "Social Systems and the Built Environment" or "Natural and 

Managed Resource Systems:' These two "policy umbrellas" help draw farther connections within Safeguarding 

California, and can serve as the basis for potentially integrating sectors in future updates. 

The 2018 Update to the Safeguarding California Plan doses with an explanation of how adaptation progress will 

be tracked and reported on, as well as a look ahead to important adaptation initiatives. Its appendices cover a 

series of proposed metrics to evaluate climate impacts and state government adaptation responses, an overview 

of how research in California's Fourth Climate Change Assessment will infrJrm Safeguarding California's policy 

recommendations, a glossary of terms, and a guide to the acronyms used in the document. 

l see the "Tracking 
th is update for greaie r 

226 for rn_ore inforrn_ation about how st.:i.te govrrnment will report on irn.ple.mentation of the hundreds of next steps in 
accouniibility for adaptation progress. 
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Safeguarding Connections Betvveen Chapters 

ith 11 sector-specific chapters and two chapters summarizing 

overarching themes, it vvas very important to identify and build off 

of the connections and synergies bet\Neen different strategies in 

the Safeguarding California Plan, The 13 sector icons help create 

a visual system that shovvs how state government agencies' adaptation actions in 

distinct sectors are woven together as part of a holistic rnadrnap for resilience to 

climate change. 

Substantive connections between strategies and steps in different sectors are 

identified with appropriate sector icons. Specific sector recommendations are 

occasionally also cited to indicate the chapter's most relevant policy connection. 

This guide shows the icon and recommendation identifiers for the 13 policy chapters 

of the 2018 Update to the Safeguarding California Plan: 

Principles to Safeguard California A I Agriculture 

Sedor kons are dickable 
in the online version of 

this document! ~ 
Click on the icons 

listed afte1- next steps 

to visit the relevant 

recmrnnendatiorb in those 

other sectors. 

--------------------------------------------1---------------------------------------------------------------------------------------------------------------

~ CJ Climate Justice Biodiversity and Habitat 

EM Emergency Management Forests 

E Energy 0 Oceans and Coasts 

Land Use and Community Development W Water 

Public Health PC Parks, Recreation, and California Culture 

T Transportation 
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Introduction 

Principles to Safeguard California from Climate Change 

•mmm hese seven overarching principles represent foundational objectives for California's approach to climate 
change adaptation. Based on the lessons leamed from nine years of policy achievements, as 'Nell as multiple 
executive orders and laws, this version of the Safeguarding California Plan updates the comprehensive, 
cross-sector strategies found in the 2009 and 20J!l iterations with these fundamental prescriptions 

for state government agencies. 

Incorporating climate impacts into all core functions of government ensures we protect people, infrastructure, the 

economy, and nature from climate impacts and disrupting events. The Governor and Legislature have mandated 

that all state government agencies consider climate change in planning and investment, and this principle reinforces 

this key common-sense step for climate adaptation. The Governor's Office of Planning and Research has developed 

guidance for state agencies on how to consider climate change, and the Government Operations Agency is working 

with agencies on roadmaps to address climate impacts at State-owned and -operated facilities. The California 

Natural Resources Agency has convened a Climate-Safe Infrastructure v\Torking Group with leading engineers 

and climate scientists to address how to integrate climate data into state infrastructure engineering per Assembly 

Bill 2800 (Quirk). These efforts support dozens of next steps found throughout this document. While almost all 

the recommendations in this update relate to this overarching principle, several explicitly lay out next steps for an 

integrated sector-wide approach to considering climate impacts. 
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Partner with California's most \ndrwrnb!e popu!atkms to !m:rnase equity and res!!iem:e 
through !m:estments, planning, resean:h, and edm:atk:m, 

TI1is update prioritizes climate justice, which entails ensuring that the people and communities who are least culpable 

in the warming of the planet, and most vulnerable to the impacts of climate change, do not suffer disproportionately 

as a result of historical injustice and disinvestrnent.2 TI1e new Climate Justice chapter organizes the next steps that 

state agencies will take in all of the policy areas covered by the Safeguarding California Plan. State government 

must deepen its commitment to addressing the systemic burdens that California's most vulnerable populations 

bear, especially as climate change exacerbates these burdens. Decisions, plans and investments by agencies can help 

residents least able to cope with damage to their homes, communities, and physical and mental health. Prioritizing 

services, resources, training and jobs can improve living standards, build avenues for meaningful participation in 

decision-making, and improve resiliency. Robust engagement of vulnerable communities pulls different perspectives 

into government decision-making, which leads to more responsive decisions, increased acceptance of decisions and 

support for implementation. 

Preparing for future climate change impacts requires current, accessible, and user-- friendly scientific findings. 

Greenhouse gas emissions will continue to determine the pace and scale of climate impacts, and direct observation 

of climate impacts will help refine and improve our modeled projections of climate risks. Decision makers, planners, 

and the public must be able to visualize and understand how the changing environment will impact communities. 

Continuous investments in climate science and data tools across multiple disciplines is necessary so that long-term 

planning processes and state programs can regularly incorporate new climate information and update management 

practices and goals accordingly. v\Thile California's Fourth Climate Change Assessment is making crucial advances 

in science to inform adaptation policy, a formal and sustainable process for investing and applying climate science 

is needed. The new climate change research program established under the Strategic Growth Council in September 

2017 is a promising step towards this end. 

Justice in California: Guiding Principles and Hecommendaiions for Polky and Funding Decisions.'' August 
2017. ""''""'-'""" ·Fd 
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identify sigriificant arid sustainable fonding sources to reduce dimate risks, harm to 
people, and disaster speriding, 

Making adequate investments to prepare for near and longer-- term climate risks now can help protect California's 

people, economy and natural resources over time. Although needed investments are substantial, spending now will 

otfset much greater expenses later. Existing infrastructure investments should be leveraged to maximize matching 

funds and climate benefits. Innovative risk sharing and financing mechanisms will also need to be considered and 

utilized. Newly appropriated funds for the Wildlife Conservation Board from the Greenhouse Gas Reduction Fund 

and proposed programs in the "California Drought, v\Tater, Parks, Climate, Coastal Protection, and Outdoor Access 

For All Act" set for the June 2018 ballot are examples of potential approaches to long-term climate risk reduction. 

Rdatecl R0n::unmenclaikw1s lt 

Prioritize naturn! infrnstrm:turn solutions that !Jui!d dimate preparedness, reduce 
greenhouse gas emissions, and produce other multiple benefits, 

Wherever possible, California's efforts to adapt to climate change shou.ld bring multiple benefits. Por example, a 

project to improve flood management might involve setting levees back from a river to boost its flood-flow capacity, 

but also serve to recharge groundwater and foster riverside habitat. Actions that reduce climate risks across multiple 

sectors and actions that address multiple climate risks should be prioritized. Restoration and conservation of natural 

systems such as forests, grasslands and shrnblands, agricultural lands, and wetlands lend themselves to multiple 

benefits. California is investing in natural infrastructure frlr urban areas through the Urban Greening Grant Program, 

planning for green solutions through the Central Valley Flood Protection Plan, and recognizing the climate value of 

conserving natural lands. Investments, planning, and protection must be coupled with innovation and partnerships 

with local governments, non--profits, and others to scale up their impact as climate change intensifies. 
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Promote coi!aborntive adaptation prm:esses with federal, focal, tribal, and regional 
government partners, 

Successful climate adaptation requires dose coordination among all levels of government and communities in 

order to leverage expertise, build capacity, raise awareness and maximize funding. Climate change is impacting 

communities across California in different ways, and the State must coordinate and empower the public, local 

and regional governments, and federal agencies to be partners in bolstering resilience. TIJrough the Integrated 

Climate Adaptation and Resiliency Program and the updated General Plan Guidelines, the Governor's Office of 

Planning and Research is establishing new capacity and guidance to align adaptation planning and initiatives for 

the greatest benefit for residents. By synthesizing and presenting the State's investments in science at a regional scale 

in California's Fourth Climate Change Assessment, collaborative adaptation initiatives can build on a common 

foundation of climate research. v\There possible, the state shouldalso work with partners at all levels of government to 

integrate climate adaptation and mitigation effoerts. 

increase investment in dimate drnnge vttinerabi!ity assessments of critical built 
infrastrndtJre systems. 

Aging water, energy, transportation, and other built infrastructure systems must be retrofitted so that they can 

continue to provide critical services despite changing climate extremes. Vulnerability assessments are essential for 

understanding how essential infrastructure systems are exposed to, susceptible to, and able to withstand adverse 

climate impacts. They are the basis for developing risk mitigation strategies to protect critical infrastructure and 

making informed decisions about where to prioritize adaptation investments. The Department of Transportation 

and the Department of Water Resources are conducting vulnerability studies of their systems, and the Energy 

Commission and Public Utilities Commission are working with public-- and investor--owned utilities to increase 

energy sector resilience as well. The State must maintain the critical services this infrastructure provides while the 

changing climate intensifies chronic and acute stresses. 
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Climate Justice 
Achieving Equitable and Community-Driven 
Climate Adaptation 

"We must leam from, 

\Nork \N!th, and proact!vely 

invest in our most 

vu!nerable commuri!tk~s 

so that they are able to 

respond to dimate impacts 

and thrive under changing 

future conditions," 

~California Natura! 

Resources Secretary 

ohn La!rd 



Climate Justice 

hile all Californians are impacted by climate chanqe, different qmups 

are affected in unique and overlapping ways. Certain communities 

and 9roups are in a better position to respond, recover, and adjust 

as these changes occur, while others are more vulnerable. In many 

cases, the most vulnerable are the same communities that already experience social, 

racial, health, and economic inequities. 

Building a resilient California requires increasing the capacity of communities and 

people to be able to withstand and recover from climate-related disruptions, and 

learning to adapt in the face of this change. As California's state agencies set out 

to achieve the outlined strategies to prepare for and respond to impacts related 

to climate change, their many commitments to achieve equitable community­

responsive preparedness are part of a broader effort to achieve climate justice. 

This section serves as a reference for public agency staff: community leaders, 

and philanthropic partners to understand how equity is woven through the plan, 

collaborate with state agencies on initiatives, create accountability, and illuminate 

the areas where further immediate attention is needed. 

While these are important commitments, it's important to note that they are part of 

incremental progress towards the imperative of achieving equity and climate justice 

for all Californians. This is the first iteration of a cross-sector strategy for climate 

is Climate Justice? 

llrnate Justice entails 

ensuring that the people and 

cormmmities vvho a1·e least 

culpable in the warrninc1 

ot the planet, and rnost 

vulnerable to the impacts of 

climate change, do not suffer 

dispmportionately as a result 

of historical injustice and 

disinvestment1 

justice, and represents just one part of the State's overall commitment to equity and disadvantaged communities. 

Climate justice is addressed throughout this climate adaptation strategy, including in the Vision, the Principles for 

Safeguarding California section preceding this chapter, and specifically in several sector recommendations. The 

following Climate Justice Goals for Safeguarding California organize the 153 next steps that advance climate justice 

drawn from the 11 subsequent policy chapters. 

These commitments to making California's most vulnerable communities resilient to climate change respond to over 

a year of stakeholder conversations, presentations, reports and recommendations. As part of the 2018 Update to 

the Safeguarding Califrlrnia Plan, the California Natural Resources Agency, the Governor's Office of Planning and 

Research, and the California Department of Public Health took part in the Resources Legacy Fund's Climate Justice 

v\Torking Group, comprised of non-profit organizations whose missions explicitly seek to advance environmental 

justice. 

Principles and Recommendations for Policy and Funding Decisions." August 
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The Climate Justice Working Group published its report 

Clin1ate Frindplc~s and 

Recc>rnmcr1cht.ions for <1ncl hmding Decisions" in August 

2017, and this chapter seeks to show the tangible steps that state 

government agencies are taking to realize its vision of an equitable 

and resilient California. 

To ensure that California is following through on its commitment to 

climate justice, state agencies will report annually on their progress 

in implementing this strategy.2 Additionally, the Governor's Office 

of Planning and Research has produced guidance for state agencies 

that helps them take into account the complex intersections that 

contribute to vulnerability to climate impacts in all planning, policy­

making, and investment decisions. ·while this chapter does not 

represent the entirety of ongoing work to support climate justice in 

adaptation initiatives, it shows substantial investments and progress in 

promoting equity. 

California's state government will continue to work with community 

members, nonprofits, and other organizations to engage with and 

proactively invest in our most vulnerable communities, and these 

next steps are a part of that path to climate justice. 

CLIMATE JUSTICE IN ACTION 

Additional examples illustrating projects that are advancing climate 

justice on the ground can be found embedded throughout the 

following 8 principles. These projects highlight the communities, 

nonprofit organizations, and foundations that are taking the lead to 

promote climate justice with state government. 

Justice Goals for 

California 

engage, educate, and 

partner with communities to enable 

early, continuous, and rneaninclful 

participation in adaptation initiatives. 

2, Identify the rnost vulnerable 

cornrnunities to climate change 

to prioritize Initiatives and build 

grassroots capacity. 

3. Support and coordinate adaptation 

efforts across jurisdictions and 

policy areas to rnaxirnize community 

resilience. 

4. Promote holistic approaches to climate 

adapt.at.ion that maximize co-benefits 

and economic developrnent 

5. Make equity an integral consideration 

for climate r·esearch. 

2 See t}w "TrJcking 
this updi.1.te for greater Lram;parenc 

226 for nwre information about bow s1ate government will rqJort on inlplemen1ation of the bundn1ds of next st~:ps in 
accountability fot i.1.daptation progress. 
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CLIMRliE RESILIENCE PLANNING WMl>Nli CA.LI Fl>RNIW NRTl'IE WMERIC"N TRIBES 

Ii [1§~!~~g@~~~~~rn@[1§\'i~\81ill~!g§))/i~~~g§N'iiiy·-recognized tribe in rural Humboldt County undertaken an 
~ggr~~~!~~i!~~~gt~~~~~~t~~~g;~;~~!~ip~ove pubiic health, lower greenhouse gas (GHG) emissions, and adapt to a 

Jg~~t1g!mgg!itil~~~;~~!!iJ~!~~~Mddimate hazards are amplified on these tribai iands due to geographic isolation: 
~r1~1¢@!ffi8i~m~!Dtffi~d~~r¢PIPhe to landslides and connections to outside eiertricity, natural gas, and communication 
g\ici~~r¢~§n~ji;i~J~;J)\1~01!oehas identified nearby hazardous infrastructure and air and water pollution concerns, and 
~r1~~~1~ip~§~~@r§¢x®icerbated by the effects of c:llmate change. 

'.~~!!§rlimg~ifl"italifornia climate efforts, the Tribe's government, elected leaders, and staff have made significant progress 
~9'.if~~~d(foan energy, GHG reductions, and community resilience, The Tribe has implemented a wide range of projects to 
~acfress these goais, inciuding steps to ensure greater critical infrastructure ana resource reiiabi!ity during emergencies. 
For exam pie, with funding from the [California Pubiic Utility Commission's Eiectric Program Investment Charge], the 
Tribe developed a low-carbon, community-scale microgrid with a 500-kW solar array, a 1-MWh Tesla battery storage 
system, and a Siemens microgria management system. Backed by numerous partners, incluaing the California Energy 
Commission, Schatz Energy Research Center, Caiifornia State University at Humboiat, Pacific Gas and Electric Company, 
idaho Nationa! Laboratory, Siemens, Tesla, REC Solar, McKeever Energy, Coiburn Electric, Kernen Construction, and 
the American Red Cross, the mlc:rogrid enables the Tribe to supply its own power to a campus of criticai infrastructure 
during emergencies, and has resulted in energy savings of $200,000/year, a 10% increase in clean energy emp!oyrnent, 
and a reduction of at !east 150 tons/year of GHG emissions. Other projects to improve the Tribe's resi!ience to climate 
change inriude 1) development of a smart cornmunity water system, 2) a food sovereignty initiative, 3) development of 
a Resiiience Training and innovation Center, 4) transition to green transportation, including development of regional 
Eiectric Vehicle (EV) infrastructure, adding EV buses within the Tribe's pubiic transit system, and biodiesel manufacturing 
using the Tribe's waste cooking oi!, and 5) an agreement with the American Red Cross to serve as a shelter-in-place in 
the event of a regional emergency. The Tribe's efforts include significant mitigation of greenhouse gas emissions, the 
improved energy and water efficiency, and plans to shelter and protect indigenous and other communities in the event 
of climate emergencies or extreme events, all of which are critical for sustainable climate change adaptation. 

Source: Images supplied by ihe Blue Lake R.ancheria 
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NEXT STEPS TO IMPLEMENT THIS GOAL ARE IDENTIFIED 
ACROSS FOUR KEY THEMES: 

ill Develop and implement best practices for engagement 

oo Promote education initiatives. 

ill Foster partnerships to address community concems. 

oo Deepen and focus engagement \Nith frontline communities. 

Climate resilience strategies, no matter how well designed or implemented, will ultimately fail if they do not engage 

the communities that they serve from the onset of their development. To work towards climate justice, the most 

vulnerable populations must be engaged as partners in adaptation work, State government must utilize a range 

of actions to create enabling conditions for frontline communities' early and meaningful participation in climate 

adaptation, Actively partnering with communities, especially those who are experiencing and will continue to 

experience disproportionate environmental impacts, must be a foundational practice for state government. 

Partnerships with community organizations that work directly with vulnerable populations can offer unique insight 

into how to tailor investments and policies to ensure that all residents' quality of lives are improved. Tn order to create 

durable climate adaptation and resiliency initiatives, community members and public serving organizations are 

necessary to ensure ongoing action, accountability, and in many instances, financing and/or funding options. 

DEVELOP AND IMPLEMENT BEST PRACTICES FOR ENGAGEMENT 

Highlight and share case studies that demonstrate how the State is partnering with local governments, 

stakeholders and community leaders to successfully integrate climate preparation and readiness 

concepts into land use planning activities, resulting in neighborhoods that are engaged and intent on 

building a healthier and more resilient environment for residents. 

Develop best practices frlr seeking inclusive participation in planning decisions related to sea level 

rise and climate change along the coast, such as: using targeted, culturally--sensitive communication 

to engage underserved, low income, and linguistically isolated communities and communities 

of color, providing interpreters, offering a variety of venues for public comment, and locating 

community meetings so that they are accessible to public transportation and closest to communities 

most affected by climate impacts. 

CDPH will promote a bilingual English/Spanish mu.lti-media climate change and health equity 

curriculum for health promoters. 

Ensure that warning tools are multi--lingual and accessible to diverse communities. 
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PROMOTE EDUCJHION INITIATIVES 

BM6.1. Continue existing climate education initiatives such as Climate Science Alliance South-Coast (:.:Jimate 

J(ids initi:1tive and the Department of Fish and Wildlife's internal Climate Course for its employees. 

1£<),!'.L Make information more accessible to residents, recognize community needs, and include more robust 

outreach and targeted demonstrations in disadvantaged communities. 

EMw:Z.5. Expand training and education opportunities to include courses that increase awareness, 

understanding, and competency about climate adaptation. 

Increase public education on the link between fire risk and the elevated importance of preventative 

fuels treatment projects, the responsibilities of living in the wildland, and necessary prevention 

measures. 

Engage communities and increase education opportunities through citizen and community science 

projects that further our understanding of climate impacts. 

Expand existing public awareness programs like the Cdifornid King Tides website and the Whale Tai] 

Progr<1rn. 

Conduct outreach and communication on impacts to beaches, dunes, and wetlands from "coastal 

squeeze;' when shoreline protection and other development prevent the inland migration of shoreline 

habitats, leading to inundation of that land area and loss of habitat/beach area. Communicate best 

practices for avoiding, minimizing, and/or managing coastal squeeze, such as ecosystem restoration 

and nature-based infrastructure. 

Translate climate science to make it locally relevant and accessible for community members, and 

highlight health, climate, and equity impacts and opportunities. 

Identify and promote climate change-- related opportunities for citizen science such as Srnoke 

Sen,;'-" a United States Environmental Protection Agency (EPA) study that will help determine the 

extent to which exposure to wildland fire smoke affects health and productivity, and 

Violations an environmental monitoring system that connects the 

community with staff that can help solve local environmental problems. 

CDPH'.s C:>nU:r for Chronic Disease' Prc,vent.ion and Jledth Promotion will draw on published 

research to educate people to prevent illness and injury when conditions are not optimal for active 

transportation (e.g. during extreme heat or poor air quality days). 

f-11('.w'L '12" Incorporate educational elements into coastal adaptation projects to teach the public about the risks 

of sea level rise and options for adaptation. 

Educate those who use active transportation (bicycle and pedestrian) about heat illness prevention 

and treatment. Along pedestrian facilities with high-heat days, provide shade sidewalks/paths, and 

public water fountains to prevent heat illness. Where possible, use pervious pavement for bicycle 

and pedestrian pathways to increase water infiltration. Refer to CaUJc>rnid Envir<>mtkntd F'rc>kc:h<m 

Urban Heathland Index to help identify best locations for these eff:::)rts. 
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The Vvater Board will work to develop and provide information and public outreach on potential 

climate change impacts to water quality, and options and funding opportunities for adapting to 

those impacts, including protecting source watersheds, drinking water and wastewater treatment 

infrastructure. 

FOSTER PARTNERSHIPS TO ADDRESS COMMUNITY CONCERNS 

Scale outreach programs to farms of all sizes, being inclusive of all crops, demographics, and regions. 

Collaborate with foundations, non--profits, and community groups to foster greater engagement with 

State agencies on policy that can improve equity and grassroots resilience. 

Safeguard cultural and archeological resources threatened by sea level rise and ensu.re California 

Native American tribes and other affected groups have a leadership role in planning efforts to address 

these impacts. 

Conduct relevant outreach directly with specific marine resource users and sector communities, like 

fishers and seafood industry, who may be impacted by climate change. 

Solicit input from mental health professionals, consumers and advisory boards, regarding how to 

reduce the mental health impacts of climate change, and to aid in recovery from these impacts. 

Leverage efforts of national and state-wide organizations that are engaged in climate resiliency, such 

as the American Planning Association, American Public Health Association, Urban Land Tnstitute, 

American Institute of Architects, American Society of Landscape Architects, American Public 

Works Association, Medical Society Consortium on Climate & Health, and others working at the 

intersection of climate change, equity, and health. 

CDPH will promote and disseminate "Climate Change, Health, and Equity: A Guide for Local Health 

Departments" to assist local health departments with integration of climate change and health equity 

work into traditional public health programs and core fonctions. 

Engage with The Allim-;,.~e of (ARCCA) and its 

member regional climate collaboratives on urban heat island reduction efforts and other initiatives to 

advance health and climate resiliency benefits. 

Through CD PH's Occupational Health Branch, participate on a CaliOSHA advisory committee 

process to gather stakeholder input for legislation passed in 2016 (SB 11677; Chapter 839, Statutes 

of 2016) requiring Cal/OSHA to pass an occupational heat illness prevention standard applicable to 

indoor work environments by January 1, 2019. 

? 006.8. Convene local public health departments to share best practices on health equity and climate change 

adaptation through CDPH CalBrace. 

'klr,'1, i ·t, DWR and the Water Board will collaborate with federal, State and local agencies as well as the 

research and academic community to assess the adverse impacts to human health and safety, 

industries, water and other physical infrastructures, communities and ecosystems of floods and 

related extreme events. 
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Collaborate with local, tribal, and regional agencies to share and exchange data, tools, and maps 

in order to enable discussion of vulnerabilities, additional analysis, and coordinated adaptation 

planning. 

DEEPEN AND FOCUS ENGAGEMENT WITH FRONTLINE COMMUNITIES 

Seek input from communities with dairy-dependent economies regarding the benefits and drawbacks 

of different dairy management practices. 

Engage and support local and tribal communities in their planning processes where significant 

ecological resources are concerned. 

Require state entities and grantees to incorporate a variety of appropriate community engagement 

strategies, including identifying and engaging the most vulnerable individuals in a planning or project 

area, in all relevant land use planning and community development grant applications. 

Explore opportunities to incorporate resident empowerment, leadership, and decision--making such 

as training programs, guided reviews of plans, neighborhood scans, and mapping activities as part of 

resident-led planning. 

Directly engage urban, rural, vulnerable populations and disadvantaged communities to participate in 

the development of state guidance documents and other resources. 

Explore fonding and other resources to continue community based eff:::)rts to enhance participation of 

vulnerable populations and disadvantaged communities in land use decision making. 

Incorporate input into vulnerability assessments from residents, beach users, local businesses, 

and other stakeholders affected through workshops and community events, and ensure that these 

workshops are accessible to the most vulnerable stakeholders. 

Ensure that those most vulnerable to the impacts of sea level rise and coastal climate change have 

equity and agency in the decision--making process frlr coastal planning within their communities. 

Identify opportunities for engagement and capacity building with vulnerable populations. Strengthen 

the skills, knowledge, and abilities of communities, local government planning and public health 

departments and community-based organizations (e.g. neighborhood associations) to participate in 

and influence decision-making processes. 

? 002.10. Support outreach and engagement of farmworkers regarding strategies to address extreme heat, air 

quality, and worker health. 

P('.w'1, '1 Zt Maximize opportunities for the public to participate in and inform coastal planning processes that 

affect recreational resources, including both residents of coastal communities and those who visit the 

coast to recreate, such as inland communities. 

Involve communities and stakeholders from the onset of urban park planning through robust 

outreach, feedback and consultation, and consensus seeking. 
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Engage public organizations and individuals to discuss the expected impacts of climate change on 

the transportation system, and to identify adaptation solutions that protect nearby communities, 

especially those with vulnerable and/or disadvantaged populations. 

1Jlf"ti2, The Water Board will increase outreach to environmental justice and disadvantaged communities and 

Native American tribes in collaboration with non-governmental organizations. 

JUSTICE EXAMPLE: 

Climate Adaptation Conversations 

2017, the State sponsored the California Climate Change Syrnposium in 

CA Resear·chers, policy makers, pmctitione1·s and community leaders 

came togEYther to discuss the opportunities and challensJe'.; arising from the evolution 

of climate change research. The California i'Jatural Resources AQency, the Governor's 

Office of Planning and Research, and the non-profit Climate Resolve vvorked to 

create an open fmum on hovv communities can drive the next gene1·ation of resea1·ch 

to infmrn and empower communities and the government as partners in resilience. 

In an effort to enable participation of all voices, Resources Legacy Fund provided 

scholarships for Californians that work to advance environmental justice and 

social equity. 
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NEXT STEPS TO IMPLEMENT THIS GOAL ARE IDENTIFIED IN 

TWO KEY THEMES: 

m Identify and prioritize populations that are low-income and otherwise disproportionately vulnerable to 

climate impacts. 

m Directly build and support grassroots capacity to adapt to climate impacts. 

To prioritize the most vulnerable, state agencies should use existing information and demographic indicators as a 

starting point for climate adaptation efforts. By working with organizers in communities and conducting robust 

public engagement, agencies can partner to address and improve pertinent quality-of-life factors. Supporting 

communities' abilities to address climate hazards is crucial for increasing resilience, but state agencies need to 

invest in relationships over time to build trust as partners in communities that have suffered historical injustice and 

disinvestment. 

IDENTIFY AND PRIORITIZE POPULATIONS THAT ARE LOW-INCOME AND 

OTHERWISE DISPROPORTIONATELY VULNERABLE TO CLIMATE IMPACTS 

Address equity issues identified in the Low-Income Barriers Study and link efforts related to its 

implementation to climate resilience. 

Address programmatic, funding, and financing barriers frlr energy/water efficiency retrofits for low­

income households and small businesses. Coordinate with local and tribal governments to provide 

low--income and disadvantaged community energy efficiency and demand response services. 

EMw4.3. Ensure that the climate change-related impacts, which exacerbate risks to access and functional needs 

populations, are incorporated within all threat and hazard analysis conducted by the State. 

EM~4.4. Utilize existing climate change projections and datasets to determine the impacts on access and 

functional needs communities at OAFN. 

EM~4.5. Explore integration of access and functional needs demographic information within Cal- Adapt and 

other state agency resources and planning tools at OAFN. 

Look for transferability of elements from the SB 350 Low-Income Barriers Study to realize potential 

synergies betlveen emissions reduction and economic development initiatives, especially in low-­

income communities. 

Assess and address the climate impact and hazard vulnerability of state funded or administered 

developments and facilities such as housing, shelters, migrant centers and mobile home parks that 

accommodate vulnerable populations including households with lower incomes or special needs (e.g., 

farmworkers, homeless, senior and persons with disabilities). Protect HCD and other state invested 
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properties from climate change, including special needs populations, mobile home and manufactured 

homes, by taking actions that mitigate climate risk. IICD will continue seeking out and collecting 

infrJrmation that helps analyze geospatial information in the context of risks from climate change and 

hazard mitigation. 

Ensure that vulnerable community members in rural areas are included in State equity strategies such 

as housing, health, employment, preparedness, education and climate justice. 

Prioritize the remediation of hazardous material cleanup sites on the coast and in high flood risk 

areas so that they do not spread contamination later due to flooding. 

Assess and plan for relocation, retrofit, inland migration, or replacement of coastal public access 

points, coastal recreation, and the landward migration of public trust lands so that the loss of beaches 

does not disproportionately burden the public, especially inland and underserved populations. 

Support prioritizing residential energy efficiency funding and programs to populations with relatively 

higher exposures to impacts of climate change, vulnerability to impacts of climate change, and health 

disadvantage. 

Identify populations with climate vulnerabilities or limited access to transportation to assist planning 

for climate-related emergency events, and to address access challenges during nonemergency times to 

build community adaptive capacities (i.e. improved pedestrian, bicycle, and trail infrastructure, and 

electric car share programs at affordable housing developments). 

Identify park--poor communities and ensure that new urban parks and trail systems are within 

walking distance to underserved populations and are connected to high--density intill, homes and 

offices 

DIRECTLY BUILD AND SUPPORT GRASSROOTS CAPACITY TO ADAPT TO 

CLIMATE IMPACTS 

FM1.5. Partner with California Native American Tribes (Tribes) to learn from Traditional Ecological 

Know ledge of prescribed fire and forest activities and form cooperative agreements to facilitate the 

application of indigenous knowledge. 

Expand grants and cost share agreements to Tribes, public agencies, nonprofit organizations, and 

landowners for selectively removing hazardous wildlife fuels. 

Work with Tribes to protect access to non-timber forest products and traditional activities such as 

cultural burns and activities related to subsistence in forests such as hunting, fishing, and trapping. 

Develop county and regional fire readiness plans with input and engagement from tire safe councils, 

fire and land management agencies, Tribes, and individual community members; include provisions 

for local emergency response through cooperative fire protection agreements with local, State, and 

federal partners. 

hJrther support landowner-initiated hazardous fuels reduction through grants, cost-share 

agreements, and streamlined permitting for hazardous fuels reduction activities. 
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\Nork with local jurisdictions and communities using a variety of state adaptation resources to ensure 

that State efforts respond to local information and resource needs. 

Utilize fonding resou.rces as venues for technical assistance such as SGC's SusLlinahk Comn11rniUes 

Crant '1nd Incentives that facilitate the adoption of best climate planning practices 

across the state, focusing particularly on disadvantaged and vulnerable communities. 

Provide continual grants and funding for community-based vulnerability assessments. 

Employ c:<>111ml1rlit-y-basc~cl habitit restoration, involving individuals, organizations, and academic 

institutions, in helping to improve and restore coastal habitat in their communities. 

Support and strengthen community social networks and other assets to build climate resilience. For 

example, fund or solicit participation from schools, faith-based communities, neighborhood-based 

groups, health equity or environmental justice groups, and businesses in climate resilience planning. 

Learn from and disseminate best practices developed by community groups or local jurisdictions. 

Seek to support sea-level rise planning and adaptation planning for resiliency in coordination with 

California Native American tribal governments. 

The State will ensure disadvantaged communities receive an equitable and timely distribution of 

benefits from State processes and technical and financial assistance programs, and assist communities 

with climate change information about where climate change might pose undue burden. 

D\VR will award grants to small communities protected by facilities of the State Plan of Hood 

Control to complete feasibility studies that have the goal of increasing small community flood 

protection to the 100-year level. Improving the level of flood protection should include climate 

change projections. 

The Water Board will develop funding guidelines for a new $9.5 million grant program that will 

improve access to dean drinking water in public schools and prioritize funding small disadvantaged 

corn munities. 

The Water Board and the Office of Environmental Health Hazard Assessment will identify 

communities most vulnerable to climate change impacts to ensure access to information and 

technical assistance. 

111e \Vater Board will work to provide technical assistance and financial support to protect drinking 

water systems that are highly vulnerable to climate change impacts, with emphasis on disadvantaged 

communities and vulnerable populations as directed by the March 2017 resolution for comprehensive 

response to climate change. 
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JUSTICE EXAMPLE: 

during California.rs Drcmght 

the assistance of Governor Brown's office, the State Water Resources Control 

Board, and other partners, the Rural Cornmunity /\ssistance Corporation offered 

the California Household Well Loan Pmgram to assist California's hardest hit 

hmneovvners during one of the vvmst droughts on record, A'.; tirne IJVi.b of the 

essence, fundinc1 came S\Nift.ly from the non··profit mcJi.mizat.ion to these homeovvnei-s, 

complete with information on inspections and rnaintenance and operations, water 

quality testing and \11Jater conse1·vation, 
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NEXT STEPS TO IMPLEMENT THIS GOAL ARE IDENTIFIED IN 

FOUR KEY THEMES: 

ill Develop, share, and implement best practices for promoting resilience in public policy. 

m Coordinate across policy areas and jurisdictions. 

ill Coordinate adaptation initiatives by state agencies for maximum impact. 

m Provide technical assistance to local governments and community groups to support adaptation planning. 

New partnerships and cooperation are required to support vulnerable communities' resilience to climate impacts. 

From avoiding unintended negative impacts from adaptation actions to acknowledging systemic barriers to local 

capacity, a comprehensive approach to climate justice will require coordinating and sharing best practices across 

policy areas, jurisdictions, and state agencies. Local governments and communities must receive technical assistance 

and guidance to address vulnerabilities through climate planning. 

TI1e impacts of climate change are bringing completely new challenges to established institutions, and new levels and 

forms of coordination will be needed to adapt to emerging hazards. 

DEVELOP, SHARE, AND IMPLEMENT BEST PRACTICES FOR PROMOTING 

RESILIENCE IN PUBLIC POLICY 

Develop u.rban forestry protocols to ensure that communities are engaged in site choice and project 

development from the onset of planning. 

Explore and disseminate best practices for building local capacity, including in disadvantaged 

communities and vulnerable populations. 

Analyze and assemble best practices that empower residents to stay and thrive in their communities 

while improving resilience to climate change. 

In appropriate programs, integrate anti-displacement language like that found in the Affordable 

Housing and Sustainable Communities Program so that vulnerable populations are not pushed out of 

dimate--safo and supportive neighborhoods. 

Develop methods to assess the potential for displacement related to climate change and seek tools to 

preserve and maintain access to communities for vulnerable populations. 

Make equity a key part of best practices dissemination, including the Sustainable Communities Grant 

and Incentives Program and Integrated Climate Adaptation and Resiliency Program clearinghouse. 

Safeguarding California Plan: 2018 Update C!imate Justice I 42 



Pilot the use of health and vulnerability screening and access to community development 

opportunities (e.g., regional opportunity index) tools to complement available tools for identifying 

disadvantaged communities. 

Identify best practices and disseminate lessons learned from a pilot program whereby vulnerable 

populations with health conditions are referred by public health nurses for housing improvements 

such as weatherization, energy assistance, or appliance upgrades. Collaborate with the Department of 

Community Services and Development to assess the feasibility of expanding this model statewide. 

COORDINATE ACROSS POLICY AREAS AND JURISDICTIONS 

t"0,2b, Work with public health agencies to coordinate energy resilience and public health efforts. 

EMw4.1. Assess opportunities for inclusion of the Equity Checklist in the guidance "Planning and Investing for 

a Resilient California'' in order to ensure compliance with Executive Order B-30-15. 

Establish local tree canopy cover goals (locally and regionally) and work towards the Porest Carbon 

Plan's objective of increasing total urban tree canopy statewide by one-third above current levels, to 

20 percent coverage of urban areas by 2030. 

\Nork with federal, research, and other entities to assist local governments and others in controlling 

the introduction and threat of pests and pathogens to urban forests. 

Obtain and share tree canopy coverage data with local governments on a periodic basis and support 

adoption of long-term comprehensive urban forest management plans, including relevant tree 

inventories. 

Track and promote general plan and other planning measures to address climate and hazard impacts 

such as the utilization of OPR's General Plan Guidelines update that provides guidance on how to 

incorporate climate consideration 

Promote use of the Healthy Places Index (formerly the Health Disadvantage lndex) and Climate 

Change and Health Vulnerability Indicators for California for use by local, regional, and state 

agencies to prioritize funding, community engagement, jobs, and services for communities facing 

disproportionate climate and health risks. 

CDPH's Office of Health Equity will explore the mental health impacts of climate change and 

associated extreme events by identifying tools, resources, interventions, and best practices. 111is 

information will be shared with grantees of the California Reducing Disparities Project whose aims 

are to evaluate the effectiveness of community-defined evidence practices to reduce mental health 

disparities in African American, Asian and Pacific Islander, Latino, LGBTQ, and Native American 

corn munities. 

Encourage partnerships between local emergency responders and local health departments to 

identify and reach vulnerable populations in need of access to cooling centers or personal cooling 

resources. 

Encourage agencies to make resources available to support people suffering mental health 

consequences due to the emergencies caused by climate change. 
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vVork across federal, state, and local agencies to provide affordable parking, accessible and convenient 

transportation options, and shuttles to make inland, mountain, and freshwater recreation areas easier 

to reach and to minimize the impact of increased private vehicle use. 

COORDINATE ACTIVITIES BY STATE AGENCIES 

Work to coordinate energy-related programs that target low-income communities with broader 

climate adaptation efforts. 

Assess opportunities with the of Servjces and to coordinate 

on low-income weatherization and solar programs. 

EM~ili..2. Explore integration and utilization of all state resources and planning capabilities to address, 

accommodate, and meet the environmental justice impacts of climate change. 

Work with the Office of Health Equity in the Department of Public Health to identify key strategies to 

link resilience efforts in public health, land use planning, and community development. 

Ensu.re programs and investments across state government agencies address the need to consider 

climate change, including hazard avoidance and mitigation in state funding criteria and prioritize 

vulnerable populations and disadvantaged communities. 

Support and create direct ties to health equity in the implementation of Senate Bill 350 (De Lel'in) l by 

participating on the Governor's Office-led multi-agency Task Force, which is working to implement 

recommendations to increase access for low-income and other vulnerable communities to energy 

efficiency, renewable energy and clean transportation and mobility options. 

Encourage combined fonding of weatherization programs to the extent possible to improve housing 

conditions through a holistic "healthy homes" model that addresses energy efficiency, indoor air 

improvements, other housing improvements, and health improvement. 

CDPH will, in collaboration with the Governor's Office of Planning and Research and Strategic 

Growth Council, provide technical assistance and monitoring of progress by State agencies toward 

protecting climate-vulnerable communities while accounting for climate change in all infrastructure 

and investment plans as required by Executive Order B-30-15. 

CDPH will support the Office of the Governor surrounding the 2018 Global Climate Action 

Summit, providing input on the health and equity impacts of climate change and how mitigation and 

adaptation can lessen them. 

Continue to provide CDPH input to State grant and program guidelines for identifying communities 

vulnerable to the health impacts of climate change, strategies to lessen vulnerability and promote 

health equity and resilience, and metrics to measure progress. Some examples include Senate Bill I 

transportation programs, the Active and Greenhouse Gas Reduction 

hmd Programs such as Trnnsforrnative Clirnak~ Con11mrnitics, Urban <1ncl C<>11nnunit-y 

and A tfordab!c~ Housing and Sustainable Cc>rnmun]Jjr;s grants. 
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Provide health equity input to the Governor's Office of Emergency Services, in collaboration with 

the Office of Access and Functional Needs, regarding planning efforts, such as the State Hazard 

Mitigation Plan and the Adaptation Planning Guide to address and integrate considerations for access 

and fo.nctional needs populations before, during and after climate-related incidents and events. 

Provide CDPl'I health equity review of the literature and guidance on the upcoming Natural and 

Working Lands Tmplementation Plan, to be developed in 2018 by CNRA. 

Consider collaborating with State agencies focused on green buildings and energy efficiency to 

include climate adaptation and health and equity considerations into State initiatives, planning, 

and policies, including updates to the California Building Code and Caiifornia 

Standards. 

Continue implementation ofrecommendations in "Preparing California for Extreme Heat': a 2013 

multi-agency state guidance document. 

vVork with the Governor's Office of Emergency Services to identify vulnerable segments that 

disadvantaged communities will rely on during future climate events to address inequitable impacts 

during emergencies. 

PROVIDE TECHNICAL ASSISTANCE 

F~5.2. Help local governments identify optimal locations f:::)r green infrastructure and increased tree canopy 

high-priority areas for urban tree planting in order to conserve energy and improve air quality. 

Assist local governments and community organizations with establishing policies and management 

plans to develop u.rban forests and incentivize the use of best practices for the long-term maintenance 

and preservation of urban trees. 

Provide State guidance and support for local and tribal governments, public agencies, and 

communities to implement fuel breaks, fire safe landscaping, removal of hazardous vegetation, 

inspections for fire safe clearance around homes, forest health treatment, fire prevention, and fire safe 

building standards that reduce human loss and property damage from wildland tires. 

Assist local and tribal governments in integrating policies within general plans and other local 

planning documents that discourage development in the wild.land urban interface to avoid putting 

more people at risk of extreme fire. 

Promote local and regional performance targets for reducing climate impacts (like the urban heat 

island effect) and provide technical support for identification and implementation of measures to 

meet those goals. 

Develop new ways for communities to access technical support in implementing adaptation practices, 

prioritizing efforts to provide support to vulnerable communities. 

Support locally and regionally consistent adaptation planning via documents such as regional 

transportation plans, regional adaptation plans, local general plans, Local Agency Formation 

Commission municipal service reviews and other appropriate plans and programs. 

Safeguarding California Plan: 2018 Update C!imate Justice I 45 



Consider changes to land use laws to integrate climate adaptation. Expand existing guidance and seek 

modifications to housing element and related law to integrate climate adaptation, including more 

clarity related to growth allocation methodologies (Regional IIousing Need Allocation), sites planned 

for future grovvih and climate and hazard impact avoidance and mitigation strategies and analysis and 

programs for vulnerable populations. 

Make climate justice in local planning a key connection to state activities around climate adaptation. 

Support local implementation of general plan statute requirements on climate justice. 

Facilitate planning and implementation of adaptation measures in communities with unequal 

burdens from climate risks or insufficient resources to respond to these risks, and incorporate 

environmental equity into various grants for local adaptation. 

Through CDPH, provide sample health equity language for climate change-related health impacts 

to local governments frlr updates of Local Hazard Mitigation Plans and general plan safety elements 

pursuant to Senate Bill :i79 

Through CDPH, support incorporation of health, climate adaptation, and equity considerations 

in general plans, environmental impact assessments, climate action planning, and other planning 

processes. 
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NEXT STEPS TO IMPLEMENT THIS GOAL ARE IDENTIFIED IN 

TWO KEV THEMES: 

m Promote the integration of economic development and climate adaptation to provide sustainable and 

resilient benefits, 

m Ensure that adaptation initiatives provide multiple co-benefits to improve the quality of life in vulnerable 

communities. 

Supporting multiple co-benefits, including economic and workforce development, through adaptation 

promotes more holistic resilience to climate impacts. Adaptation initiatives in vulnerable communities must be 

environmentally, socially, and economically sustainable to be fully resilient. As jobs are created in the transition 

towards climate adaptation, workforce development and training opportunities can ameliorate the lack of investment 

historically underserved and vulnerable communities. 

INTEGRATE ECONOMIC DEVELOPMENT AND CLIMATE ADAPTATION TO 

PROVIDE SUSTAINABLE AND RESILIENT BENEFITS 

Support the creation of jobs, training programs, and workforce development in urban forest 

management, tree planting, and green infrastructure development to provide Sllstained economic 

benefit and ensure long--term capacity for maintenance. 

Train individuals to enter wood products-related jobs by expanding related community college, 

youth, and apprenticeship programs. 

Include metrics to track the progress of grantees in meeting workforce training, employment, and 

local bllsiness expansion goals llnder SGC's Transformative Climate Commllnities program. 

Promote workforce training and development programs that help businesses become more resilient 

to climate change and disasters and accelerate the creation of green jobs in fields such as brownfield 

cleanup and redevelopment, urban agriculture, installation and maintenance of green energy and 

technologies, energy efficiency weatherization and retrofitting, planting and maintenance of urban 

forestry and parks, habitat restoration, and sustainable timber harvesting and biomass utilization. 

Expand pathways to the CivicSpark Governor's AmeriCorps Initiative, California Conservation 

Corps, and associated workforce development programs that train and place Californians in 

professions that increase climate resilience. 

Create job, training, and internship opportunities in urban forestry and park development, planting, 

and maintenance to ensure their upkeep long-term and to benefit local economies. 
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JUSTICE EXAMPLE: 

and Employment 

Climate adaptation and resiliency otters ne\A/ Job opportunities of all types in all 

sectors of California's economy. The transforrnation in the energy sector to renevvable 

energy generation, distribution, and storage serves as a notable example. f~ising 

Sun Energy offers pre-apprenticeship job training program for adulh, job placement. 

assistance, and job opportunities for youth. 

ENSURE THAT ADAPTATION INITIATIVES PROVIDE MULTIPLE CO-BENEFITS 

TO IMPROVE THE QUALITY OF LIFE IN VULNERABLE COMMUNITIES 

Identify a process for estimating co-benefits to water and air quality at a community level. 

hmd urban tree planting and green infrastructu.re projects where they yield multiple benefits such as 

energy reduction, storm water capture, or job creation. 

F-7.11 a. Conduct rapid post-fire assessments and project implementation to protect access and functional 

needs and other communities, to minimize flooding, protect water quality, limit sediment flows, and 

to reduce other risks. 

Analyze the economic costs and co-benefits of managed retreat and nature-based infrastructu.re 

projects in comparison to grey alternatives, such as reduced flood risk and stormwater runoff; include 

market and non-market values (e.g. ecosystem services) in these evaluations. 

Support and encourage the implementation of management strategies aimed at beach preservation, 

including beach nourishment projects and managed retreat eff:::)rts that maximize the beach's 

ecological and recreational values. 

Take potential benefits and harm into account in transportation models used in local, regional, and 

state planning. CDPH works with Metropolitan Planning Organizations and other state agencies 

to integrate health and active transportation into transportation planning through tools such as the 

Integrated Transportation and Health Impacts Model (ITHIM). 

Support prioritization of community greening funding based on identification of urban heat islands 

(with tools such as CalEPA's maps and Trust For Public Lands' Climate Smart Cities tool) and 

California Building Resilience Against Climate Effects' impervious surfaces data. 

PC<?A., Consider shading and usability of resources on hot days when designing inland trails, parks, and 

freshwater recreation areas and when acquiring new land for recreation. 
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Promote water safety with robust public education, free life vests, and other safety measures. 

Ensure that communities have ownership of their neighborhood parks by integrating local cultural 

assets such as stories, public art, rnltural activities, artists, and traditions into park design. 

Provide large trees to shade existing park recreation areas and trails in urban areas. 

Create new park designs that offer a variety of land cover including dense trees, scattered trees, and 

lawn to provide recreation opportunities and shading. 

Build trail connections to urban parks and green spaces to form a network of biking, walking, and 

equestrian options that increase the reach of parks. 

Retrofit existing facilities and underutilized spaces for parks when aligned with the community's 

vision for sites: consider converting vacant lots to community gardens, eliminating or consolidating 

parking lots, beautifying levees, rernediating and reclaiming brownfields and vacant waterfronts, 

utilizing abandoned rail lines, and adding parks to decking over freeways or rooftops. 

Use climate-smart landscaping and native plants where possible to restore native habitat and decrease 

water use. 

In the transit sector, provide service to cooling centers in easily accessible locations, encourage public 

transit design decisions that lower urban heat island, and use passive cooling where possible at transit 

stops. 
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Since the best available science is a foundational element of California's climate adaptation and mitigation strategies, 

equity must be an integral part of the State's research agenda. 

Cutting-edge climate change research performed by scientists from a background of fields serves to refresh the 

State's understanding of impacts related to climate change. By including community members, research can offer 

relevant policy recommendations while simultaneously building public awareness and support. Climate research that 

incorporates concerns about equity and environmental justice issues is a critical element to promoting climate justice 

in the State's adaptation strategy. 

Develop research strategies to downscale statewide data to community impacts to prepare f:::)r 

California's Fifth Climate Change Assessment. 

Continue supporting cross-sector research such as urban heat island effects (with public health) and 

low carbon vehicles and vehicle-grid integration (with transportation, waste, wastewater, and forests). 

Investigate and address environmental justice issues around supporting community solar projects f:::)r 

low--income customers. 

EMw1 .3. Pursue and support research regarding climate impacts, identification of vulnerable populations and 

other risk factors, as well as the physical risks to essential services and facilities. 

Analyze the locations of potential future grovvth in context to potential impacts of climate change for 

consideration as land use plans, policies and programs are proposed at the state, regional and local 

level. 

Make equity a key consideration for State-funded research on and assessment of climate impacts. 

Use regional assessments that synthesize best available science as part of California's Fou.rth Climate 

Change Assessment to create baselines of knowledge about region--specific impacts to vulnerable 

communities. 

Assess the vulnerability of archaeological and historic sites and cultural resources to sea level 

rise in coordination with California Native American tribes and the California Office of Historic 

Preservation. 

Conduct integrated social-ecological climate vulnerability assessments on the impacts of ocean 

acidification and increased temperatures on California's marine and estuarine fisheries, fishing 

communities, and food supply and integrate results into climate-ready management strategies. 

Utilize the new occupational health indicator on "incidence of work-related emergency department 

visits for heat illness" adopted by the CDPH Occupational Health Branch. Results are to appear in the 

2017 California \Vellness Plan Progress Report, and data are obtained from the Office of Statewide 

Health Planning and Development (OSHPD). 
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Through the CDPH Occupational Health Branch, complete a new analysis using California's Vvorkers' 

Compensation Information System (WCTS). OHB has created a surveillance case definition for heat­

related illness and will be extracting and analyzing claims from 2000 through 2016. TI1e analysis will 

help to identify industries and occupations at highest risk, to inform prevention activities. 

Through the Health in All Policies Task hlrce, facilitate the development of maps that layer school 

parcel data over urban heat island, urban tree canopy, and Disadvantaged Community (DAC) 

designations to identify school campuses located within priority communities, and will disseminate 

information on California Climate Investment opportunities regarding urban greening and forestry 

to educational agencies. 

Evaluate negative health consequences of adaptation strategies that may worsen public health 

outcomes by exacerbating pollen, gentrification and displacement, vector borne disease, indoor air 

quality, or other impacts. 

Identify a research agenda for climate adaptation and health equity with the California Energy 

Commission, which oversees climate research. 

P~ 7 .13. Convene partners to design a collaborative research plan to assess the health benefits or possible 

harms, including potential protection from poor air quality and extreme heat, associated with 

weatherization and energy efficiency services provided to low-income households in California, 

through CDPH coordination. 

Develop economic assessment strategies for evaluating impacts of climate change on the state's 

transportation system which include social and environmental metrics in order to help facilitate 

alternatives analysis and project prioritization. 

JUSTICE EXAMPLE: 

Research with Communities Suffering From 
Injustice 

IVAf\l {ldentifyin~j Violations Affecting Neighbmhoods) connect.'.; cormriunity vvith 

people that can help solve local environrnental problems. The environmental 

monitoring system is built on the idea that residents, those most irnpacted, are the 

most knmNledgeable about thei1· environment and therefore should have a place at 

the table vvit.h regulatory ac1encie'.;. The IVA~~ model has expanded to '.;even locations 

in California vvith the suppmt of the Department. of Toxic Substance'.; Control and 

local governrnent agencies. 
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r\/1easure Progress in a Transparent Way 

hile the Safequarding California Plan includes actions focuses on the public sector setting, non-

profit organizations, research think tanks, academic institutions and philanthropic partners serve 

as critical sources for evaluation, By establishing a baseline with key community characteristics 

throuqh a community profile and community members, public agencies are able to track larger, but 

relevant, outcomes. For example, for public agencies to knmN how many people are experiencing homelessness may 

provide a quantitative goal for local communities. This information also helps to inform the work of public agencies 

across different policy arenas ranging horn public health to housinq to transportation to parks. r{eportinq this in a 

transparent way enables a \Nide range of stakeholders and community members to engage on the issue. 

f~uidance is being produced that will direct California's state government to take into account the complex 

intersections that contribute to vulnerability to climate impacts in all planning, policy-making, and investment 

decisions. 
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Social Systems and the Built Environment 

ach community is unique and will experience climate change differently, depending upon its built and 

natural environments and social, economic and demographic factors. The terms "social systems" and "built 

environment" refer to the interrelationships among individuals, groups, and institutions, as \Nell as the 

physical constructed environment around them. 

Safeguarding the public requires understanding the way that climate change can impact people's health and well-­

being, the critical infrastructure they rely on, their spatial environment, pre-existing inequities of power and 

resource distribution that impact resilience, and the way these factors interact Public health and resilience to 

disasters requires reliable and durable roads, energy and water systems, health systems, housing, and other physical 

infrastructure crucial to maintain public safety under both acute and chronic effects caused by changing climatic 

conditions. In addition to stable physical infrastructure, public health and community climate resilience require 

strong social nehvorks, viable safety nets and regulatory programs, and active engagement of communities in the 

decisions that atfect their living conditions. Vibrant and prosperous communities must have the foresight to avoid 

emerging hazards while creating the social and physical foundations to rebound from systemic shocks, especially for 

those most vulnerable. 

The dozens of recommendations and hundreds of ongoing actions that protect the social systems and the bu.ilt 

environment from the impacts of climate change are presented in five chapters: 

The recommendations and ongoing actions of this chapter have inextricable linkages to the "Natural and Managed 

Resou.rce Systems" chapter of this plan. Urban areas depend on ecosystem services from rural regions, and this 

connection is addressed throughout the document. Many issues straddle classifications of the built environment and 

natural and managed resources, such as drinking water and flood management infrastructure. This demonstrates the 

need for integrated and holistic approaches to climate adaptation. 
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I Systerns and the Built Environment 

Emergency Management 

ccording to the United Nation's Intergovernmental Panel on Climate 

Change (the international body for assessing climate change and 

science), climate change will continue to increase the frequency and 

severity of extreme weather events, 1 Extreme \Neath er is defined as 

events, such as droughts or floods, that have historically occurred on average only 

once in 100 years and vary from "the norm" in severity or duration, California 

is currently experiencing unprecedented impacts from extreme vveather, Severe 

drought, vvhich started in 2011-12, vvas intensified by the driest four-year statewide 

precipitation on record (2012-2015) and the smallest and second smallest recorded 

Sierra sno\Npack (2015 and 2014), Further, 2014, 2015, and 2016 were the 

warmest years on average/' In contrast, 51 out of 58 counties declared states of 

emergencies during the 2017 \/Vinter Storms for flooding, which resulted in three 

federal disaster declarations,:' Record breaking wildfires also continue to impact 

California with increasing frequency, size, and devastation_ Two of the three largest 

wildfires in California's history have occuned in the past five years, burning a total 

of 529,225 acres:1 In 2015 alone, two of the top ten most destructive wildfires 

in California's history occurred, 5 Climate change is anticipated to increase and 

exacerbate these and other hazards, including extreme heat events, sea level rise, 

tsunamis, and flooding associated with atmospheric rivers, like those experienced 

in the 2017 vvinter storms, as well as slower onset changes like rising temperatures 

which have additional impacts (e,g_ increasing the severity of extreme heat events 

and \Nildfires), Climate change impacts emergency preparedness, response, and 

recovery; therefore, it is critical to ensure community resilience against its effects_ 

In the context ot emergency 

management, the te1rn 

"mitigatione' rete1·s to efforts 

to lessen potential adverse 

impacts ot physical hazards, 

While many climate chan~1e­

related documents 1·eforence 

climate chanc1e mitigation 

efforts that reduce human 

irnpacts on the clirnate system 

by r·educing greenhouse gas 

emissions and enhancing 

cyeenhouse gas '.;inks, this 

chapter in particular focuses 

on hazard rnitigation to reduce 

risk from climate impacts, 

The Governor's Office of Emergency Services (Cal OES), which leads state disaster preparation, response, and 

recovery, continues to incorporate climate change-associated risks into the State's Multi-Hazard Mitigation Plan, It 

also works with local stakeholders to increase awareness of future climate change impacts and incorporate associated 

countermeasures in their local plans, as directed by the Legislature (Sendk Bill 379, Jackson). 

Pachaurl, R.K., and lvfoyer. L.A. "Climate Change 2014: Synthesis Report." Intetgovrrnmental Panel on Climate Chi.1.nge, 2015. btqJ'.// 

Year 2015. Department o.f.Water Resources, December 2016. 
' ~ 1 ct! 
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EMERGENCY MANAGEMENT 

The Public Health and Emergency Management chapters of this document incorporate recommendations to address 

the vulnerabilities of at-risk communities, especially those with access and functional needs (i.e., people with 

disabilities, seniors, children, limited English proficiency, and transportation disadvantaged). Cal OES through its 

Office of Access and Functional Needs and our public health partners are working together to better understand 

climate change's impact on access and functional needs populations and collaboratively plan for these considerations. 

Despite planning and mitigation efforts, disasters are not preventable and will inevitably continue to occur. TI1erefore, 

Cal OES will work with local, regional, state, federal, tribal, and private sector partners to incorporate climate change 

into longer-term resiliency strategies. This will enable the entire state to better withstand the increasing weather 

extremes that result from climate change. Ultimately, Cal OES strives for an emergency management discipline-wide 

approach to adaptation, interlocking all efforts toward a more resilient and climate-ready California. 
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EMERGENCY MANAGEMENT 

limate change will prompt variable and unpredictable snowfall in California's mountainous areas. As extreme 
weather becomes more frequent, buildings and infrastructure must undergo renovations to withstand the 
impacts of these events. Donner Trail Elementary School in the Tahoe-Truckee Joint Urnfied School District :s 

prone to receiving between 200-400 inches of snovv in the wintertime. The school building, w:th a snow load rating 
of approximately 130 pounds per square foot in the winter (well below the ~,]evada County Building code's required 
252 pounds per square foot) was at risk of collapse under the weight of an increased snow load. Recognizing the 
dangers to the building and the public health risk in the event of heavy snow accumulation, the District applied for the 
California Office of Emergency Services' Hazard Mitigation Grant for support in renovating the roof of the school and 
increasing the school's snow load capability to meet Building Code requirements. In January 2017 after the project was 
complete, the area experienced one of the worst winter storms and snowfalls on record with approximately 300 inches 
of snow. A.s a result of the facility's structural improvements, the school withstood what could have previously been a 
catastrophic winter event. 

Clockwise from left Donner Trail Elemenia1y School lrom ihe outside: the inierior of the roof belore il was renovated to meet local buiiding code specifications: the inierior of the roof 
after it was renovated to meet building code requirements. 
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EMERGENCY MANAGEMENT 

R.esearch, resources, and data are the crucial underpinning for policy across California, and nowhere is science more 

critical to informing action than in emergency management. California is actively investing in the best available 

science including cutting-edge findings from Change /\s·:;essrnent and the data it provides 

to the State's C platform. Cal OES and its partners are working to incorporate the efforts to reduce 

climate risks through hazard mitigation activities vvhere climate science provides critical support including, but not 

limited to: fire hazard reduction, enablinq clirnate·resilient rehabilitation, and irnprovin9 flood protection. These areas 

and many others 1Nill be important to managing risks and supporting disaster resiliency. 

NEXT STEPS 

EMw1.1. Review recent disasters (e.g. by utilizing data and tools developed in academia and in conjunction 

with California's Fourth Climate Change Assessment) and determine the extent to which they were 

exacerbated by climate change to better define appropriate countermeasures. 

EMM 1.2. Review and incorporate necessary updates to the California Adaptation Planning Guide, as directed 

by Sc~nat.e 13iU :?.16 (Wieckowski). This may include development of an interactive web application to 

support the state'.s Adaptation Planning Guides as well as utilizing novel climate relevant data and 

tools. 

EMM 1.3. Pursue and support research regarding climate impacts, identification of vulnerable 

populations and other risk factors, as well as the physical risks to essential services and 

facilities. 

EMw1 .4. Leverage both pre- and post-disaster assistance programs to support resilient planning, 

mitigation, and reconstruction that take into account future climate conditions, including: 

EMM1 .4b. Leverage the C11ifornia Disaster Assistance Act to support resilient planning. 

EMM1 .5. Support risk-sharing mechanisms and advocate for climate-resilient development 

in areas vulnerable to hazards (e.g. fire, drought, and flooding) intensifiec by 

climate change. 
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EMERGENCY MANAGEMENT 

ONGOING ACTIONS 

• Continue to align Frc-Disast.l'r and Flood AssjstarKl' funding opportunities for projects 

that maximize whole community climate readiness and resilience. 

• Continue to provide to local communities on incorporating climate change risks and adaptation 

components into Lo(a] Hazard Plans. 
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EMERGENCY MANAGEMENT 

/\fundamental component of emergency management is effective i11terage11cy coordination across sectors and 

disciplines before, during, and after disasters. Preparedness and coordination mitigate damage from disasters and 

emergencies, including those events exacerbated by climate change. CalOES utilizes ad hoc and recurring advisory 

bodies to help guide the challenges of coordination across agencies on complex issues. 

NEXT STEPS 

EMM2.1. Improve integration of climate impacts and adaptation strategies into all phases of emergency 

management. 

EMM2.2. Coordinate across agencies and levels of the emergency management 

sector to document mitigation efforts that achieve community and 

climate resilience. 

EMw:Z.3. Develop and expand mechanisms and pathways to increase climate awareness and investments 

in resilience in all areas of the emergency management sector. 

EMw:Z.4. Train and credential emergency management personnel within Cal OES and state government 

and across emergency management in California to ensure consistent and robust support to local 

emergency response efforts, bolster mutual aid, and provide for maximum surge capacity. 

EMM2.5. Expand training and education opportunities to include courses that increase awareness, 

understanding, and competency about climate adaptation. 

ONGOING ACTIONS 

• Cal OES' Climate Change Working Group maximizes interagency coordination and information across programs 

to ensure projects and planning take into account impacts of climate change. 

• As a convener and leader for coordinating emergency management actions, CalOES addresses climate change 

through a number of advisory bodies to ensure that planning, response strategies, and rebuilding efforts 

incorporate climate considerations. 

• TI1e California Tree Task Force has been convened to address the Governor's State of Emergency 

Proclamation, and its working groups work on initiatives beneficial to climate adaptation in forests. This task 

force coordinates with state-level initiatives like the Forest Climate Action Team, the Forest Biomass working 

group, and wood products initiatives to further strategies that address tree mortality and associated climate 

impacts.6 

• The Fire Service Tdsk Force on Climate is developing its final policy and operational recommendations 

associated with the effect of future conditions on California's fire service and the safety of Califrlrnians. TI1e task 

force is working to evaluate the most current climate threats, science, studies and recommendations, and, as 
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EMERGENCY MANAGEMENT 

necessary, develop new or updated recommendations related to wildfire preparedness and mitigation needed to 

successfully adapt to California's changing climate. 

• Cal OES is also a key partner in implementing the Governor's State \Vater Action which is focused on 

increasing reliable water supplies, restoring important species and habitat, and creating more resilient, sustainably 

managed water resources that can better withstand inevitable and unf:::)reseen pressures in the coming decades. 

• Cal OES is the author of California's State [[actrd IVI itigah<m Flan, which encourages mitigation planning to 

protect the environment and to promote sustainable mitigation actions. ln line with this priority, the plan aligns 

with the key principle of promoting and enhancing natu.re-based solutions, natu.ral processes, and ecosystem 

benefits while minimizing adverse impacts to the environment. The plan also acknowledges, incorporates, and 

integrates recognized data on climate change impacts on hazards, risks, and vu.lnerabilities available from credible 

scientific sources, into state, local, tribal, and private sector mitigation plan, strategies, and actions. 

6 insects, Jnd tht1ir in1ETJctions in 3 cbdng]ng climatec" 1\Je1v PhytoitJgist, April 20J 5. 
__ Jr:d~· :E'gg ___ \vCJ(/_1

,. pJf 
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EMERGENCY MANAGEMENT 

Effective interaction between local, regional, state, federal, tribal, and private partners \Nill help ensure that climate 

change consequences (e.g. extreme weather events) are considered in whole community planning and mitigation. 

NEXT STEPS 

Consistent with other hazards such as earthquakes, integrate current and futu.re climate projections 

into scenarios (to include exercises) that inform emergency planning and investments including: 

EM 003.1 a. T ncorporate climate considerations into wildfire emergency planning 

EM 003.1 b. Incorporate climate considerations into inland flooding emergency planning, 

including impacts on levee and darn failure. 

EM~3.1 C:. Incorporate climate considerations into coastal flooding emergency planning, 

including tsunami risk and impacts from more extreme storms and rising seas 

EM~]. 1 d. Incorporate climate considerations into drought emergency planning 

EM 003. 1 e. Incorporate climate considerations into extreme heat emergency planning 

EM 003.1f. T ncorporate climate considerations into emergency planning frlr 

secondary impacts to lifeline systems such as energy, transportation, and 

telecommunications during a climate change-exacerbated disaster 

EM~3.1 g. Identifying barriers and solutions for properly integrating climate 

considerations into planning. 

Revise state guidance for Local Hazard Mitigation Plans to reflect climate adaptation 

requirements. 

Examine feasibility of integrating climate projections and sea-level rise (SLR) scenarios 

into Cal OES' and tools. 

ONGOING ACTIONS 

• The State Hazard Mitigation Plan, which is updated every five years, addresses climate-related hazards and 

mitigation efforts. 

• Many ongoing research projects under California's Pourth Climate Change Assessment will 

directly inform state agency actions in emergency management 

• Cal OES will continue to incorporate best available science on climate risks in all phases of emergency 

management through existing protocols, systems, and reports including: the 111reat Hazard Tdentiikation Risk 

the State Preparedness Report, and agreements with private partners such as the California Utilities 

/\ss0c1:.lt1on. 
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EMERGENCY MANAGEMENT 

Extreme vveather emergei-1cies have disproportionate effects on individuals \Nith disabilities and persons with 

access and functional needs. /\ccess and functional needs considerations before, clurin~;, and after extreme weather 

emergencies include: reliance on electricity to power durable medical equipment and assistive devices; accessible 

transportation to and from cooling centers and shelters; limited resources to obtain air conditioning, health coverage, 

and building/home modifications; and accessible and multi-lir1gual preparedness materials. The Cal OLS cf 
/\ccss and F,..n-<krnal \Nill collaborate \Nith partners at all levels to integrate access and functional needs 

considerations into planning and mitigation. 

NEXT STEPS 

EM 004.1. Assess opportunities for inclusion of the Equity Checklist in the guidance "Planning 

and Investing frlr a Resilient California" in order to ensure compliance with 

Exe,.~utive Order IJ. 30 .. 15. 

EMw4.2. Explore integration and utilization of all state resources and planning capabilities 

to address, accommodate, and meet the environmental justice impacts of climate 

change. 

EMw4.3. Ensure that the climate change-- related impacts, which exacerbate risks to access and 

functional needs populations, are incorporated within all threat and hazard analysis 

conducted by the State. 

EM 004.4. Utilize existing climate change projections and datasets to determine the 

impacts on access and functional needs communities at OAFN. 

EM 004.5. Explore integration of access and functional needs demographic 

information within Cal .. Adapt and other state agency resources and 

planning tools at OAFN. 

01\!GCHNG ACTU.>NS 

• Cal OES' Office of Access and Func:!:i<)l1<ll NeecL (OAFN) is continuing its collaborative approach and outreach 

efforts in increasing whole community preparedness, enhancing response, and encouraging local government 

agencies to partner together bef:::)re disasters. 
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I Systerns and the Built Environment 

alifornia's technology and enviromnental policies help povver one of the 

world's larqest economies. Supplying reliable and sustainable energy to 

this economic engine requires planning and policies underpinned by a 

commitment to utilization of the best available science. 

California's energy infrastructure is designed to cope with the state's highly 

variable conditions and frequent disruptions from wildfires, storms and floods. But 

changing climate is expected to bring more frequent and intense natural disasters. 

Key climate parameters are starting to move outside of historically observed 

variability at a rate that makes historical data a poor predictor offuture climate. Por 

example, the warmest years on record in California occurred in 2014, 2015, and 

2016. The 2016-17 water year broke the record as the wettest ever recorded in the 

northern Sierra Nevada mountains. 

Changes in temperatures, precipitation patterns, extreme events and sea-level 

rise have the potential to decrease the efficiency of thermal power plants and 

substations, decrease the capacity of transmission lines, render hydropower less 

reliable, spur an increase in electricity demand, and put energy infrastructure at risk 

of flooding. 

The State's bold targets for 

renewable ene1·Qy, renevvable 

distributed generation, energy 

efficiency, and building retrofits 

all bolste1· and incmpmate 

climate adaptation. These 

QOals provide more sources of 

supply and reduce demand, 

improving system reliability. 

The California Energy Commission (CEC) and the California Public Utilities Commission (CPUC) are not waiting 

to address the ripple effects of climate disruption on the energy sector. In line with Governor Brown's directive to 

develop and utilize the best available science for planning and investment, the CEC and CPUC have prioritized 

actionable research. The energy sector is also working with vulnerable communities to better understand how to 

partner and invest for more resilient outcomes. 

The State's bold targets for renewable energy, renewable distributed generation, energy efficiency, and building 

retrofits all bolster and incorporate climate adaptation. 111ese goals provide more sources of supply and reduce 

demand, improving system reliability. 

The State's high-level recommendations and next steps presented here represent new cutting--edge commitments for 

integrated energy policy. 
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limate Change is impacting energy needs in the state of California. During periods of extreme heat, for example, 
energy demand increases as more peop!e re!y on air conditioning to stay cool. /-\s climate-reiated events 
become more frequent, improved energy efficiency wili enhance the state's resilience to climate change. The 

Santee Unified School District recognized the opportunity to improve its energy efficiency by retrofitting the entire 
district with over 8,000 new LED iighting fixtures. In partnership with the California Conservation Corps' Vista Energy 
Center, California Ener9y Commission, Santee Unified Schoo! District, and Department of Education, the District 
used Proposition 39 funding to impiement the project between June and September of 2016. With the new lighting 
fixtures, the district saves a projected 720,000 Kilowatt hours per year, which transiates to 171 metric tons of annual 
greenhouse gas emission reduction. Not on!y does this project reduce the school's routine energy use and the cost of 
the utility, but prepares the district with more efficient means to maintain function during extreme climate events when 
energy demands fluctuate. 

image provided by the California Energy Commission. 
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Multiple lines of evidence clearly demonstrate that the energy system is more vulnerable to climate impacts than 

previously believed.' For example, increased temperatures will decrease the efficiency of thermal power plants, 

transformers, and transmission and distribution lines and increase electricity demancF Since all of these detrimental 

effects are amplified and happen simultaneously during heat waves, the cumulative impacts on the energy system 

would be more significant \Nithout adaptation measures. ,i\,dditional research is needed to better understand how 

efforts to reduce emissions and safeguard the energy sector align. The 2015 

and the lnvc~strnent 2018 
hi9h-level research needs. 

E"-1, 'L Develop research strategies to downscale statewide data to community impacts to prepare for 

California's Fifth Climate Change Assessment. 

ffi:>? ,;L Continue the translation of key findings from the Climat:e Change Research Plan into action and results. 

E>"t 3, Further advance research on adaptation and mitigation for the energy sector, ensuring that analyses are 

coordinated with interdependent sectors. 

E'1,3&L Analyze climate vulnerability of the petroleum sector. 

r~ ~i · · k \":kl, Continue supporting adaptation research for the natural gas sector. 

E'l ,]L Support research on the water-energy nexus. 
~-

Ei ,)ti, Continue supporting cross-sector research such as urban heat island 

effects (with public health) and low carbon vehicles, and vehide­

grid integration (with transportation, waste, wastewater, and frJrests). 

• The CEC is leading energy sector adaptation research for California'.s Fourth Climate Change Assessment. 

• The CEC sponsors online climate change data on the DataBasin platform to support the Desert Renewable 

C0nservatjon Plan process, a multi-agency effort to protect desert ecosystems while identifying areas for 

renewable energy development 

• The CEC supports adaptation research for the natural gas sector via the Na turd 1 GflS Rc~sefu·ch and 

prograrn. 

1 StGms, David, Guido Franco, Heatber Raitt, Susan "'"vVi1hd1n, Sekita GranL 2013. Clin1ate 
Conunission. Publication Nurr1ber CEC-100-2013-tJOl. bHp://;>.1 ~V\V,1;.'r;efgy.(,o.gc;·/ 

Publication Number: CEC·-I00·-2013-00J ··Cf\.1E 
-<,:,v:Ef''-;r 
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• The Energy Commission manages the EPIC Challenge: Accelerating the Deployment of Advanced Energy 

Communities program as a catalyst for pilot projects and innovation in the energy sector. 

• TI1e Energy Commission continues to study how renewable energy generation could be affected by climate change 

and how to integrate it effectively onto the electricity grid. 
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The Energy Commission has been a key player in creating standardized climate scenarios for state government 

planning and investment It participated in the 8 30 1STechnical1\dvisory Group that developed 

guidance for State agencies on how to determine which climate scenarios to plan for in the future, and how to 

approach planning and investment in an uncertain and changing future. It is expected that the quidance will point 

to the same scenarios as the CE Cs 2016 Energy Report and the Team 

The Technical Advisory Group guidance will identify CECs Cai-Adapt 

California climate change scenarios and climate impact research, as a resource for exploring climate scenarios 

compatible with its recommendations. The Ocean Protection Cound 'Nill issue updated guidance on rise 111 

early 2018, and efforts are underway to link its sea-level rise pmiections to onqoing climate scenario development 

E<L ·1, Ensure that state guidance to implement Executive Order B-30-15 is consistent with and supported by the 

best available science. 

E<L '1 (1, Work with the Government Operations Agency to incorporate reporting 

on the vulnerability of state facilities to climate impacts into sustainability 

roadrnaps of state infrastructure. 

E<:L:L Share and discuss the scenarios developed for California's Fourth Climate Change 

Assessment with other state agencies. 

t>:t2~1, Assess the feasibility of making the climate scenarios used for the Fou.rth Climate 

Change Assessment more broadly accessible to the public. 

• By assisting with the development of the Ocean Protection Council sea-level rise guidance document, the CEC is 

able to more tightly link emerging science on sea-level projections to ongoing climate scenario development and 

coordination. 

• CEC has worked with the of Vv'akr Resources' Climate Technical to integrate 

its work with both CEC's ongoing energy research and planning and the Fourth Climate Change Assessment. 

• The California Water Commission used the CEC and Department of Water Resources' work on best available 

climate science to create guidance for analysis of projects applying for funding from 

billion water bond. 

1, the 2014 $7.5 

• TI1e CEC gave Caltrans the climate scenarios being used for the Californils Fourth Clirnate Change Assessment: to 

inform ongoing vulnerability assessments of the state highway system. 
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The CEC and the CPUC are committed to accelerating efforts to incorporate climate science and adaptation into 
landscape level and infrastructure planning activities. Building off the climate adaptation strategy developed for the 
Desert Plan, the CEC accelerated the incorporation of climate change scenarios 
and improved planning tools according to the four guiding principles of Executive 830 15: Prioritize win­
win solutions for emissions reduction and preparedness, promote flexible and adaptive approaches, protect the 
state's most vulnerable populations, and prioritize natural infrastructure solutions. Fecent adaptation legislation 

BTs !482 and Sc-:ate 1% and creates legal mandates to continue the work identified 
in the Executive Order. AB 28GO also requires the Natural Resources /'-1gency to set up a process with scientists and 
engineers to identify how engineering codes and standards should be reviewed and updated so that infrastructure is 
designed to withstand climate change impacts. A report to the Legislature is due by the summer of 2018. 

E<~L '1, Further investigate adaptation strategies through the CE C's 2017 1 ntegrated Energy Policy Report. 

E<:t '1 ~$, The Energy Commission will continue to explore, in collaboration with CPUC and other 

energy entities, best practices for incorporating climate change and adaptation into the 

investor-owned utilities' and publicly owned utilities' planning processes. 

E~::t 1 lL The CEC will collaborate with the CPUC and other energy entities to incorporate the 

climate scenarios into energy planning. For example, the 2017 T ntegrated Energy Policy 

Report will identify climate parameters such as temperature extremes at specific locations 

and timeframes that can be drawn from the climate scenarios for energy planning purposes. 

E<~t:t Support the implementation of Bj]l .?.800 to promote climate-safe infrastructure, 

ensuring that its findings are also useful for the design of all energy-related infrastrncture G ' 
. 

E<L:t Apply energy-related findings from the Fourth Climate Change Assessment to CEC and CPUC policy. 

E<SJ·t Complete and implement the 2017 Energy Adaptation Working Group action plan. 

E<:t5, Coordinate cross-sector planning to maintain energy system resilience, including 

wildfire risk and biomass utilization, hydropower, and low carbon vehicles. 

• The Energy Adaptation Working Group was established to implement the March 2015 energy sector 

implementation action plan. lts successes include bolstering the TJX Dcpart.n1ent of 

St>-.J:ur Clirnate 1Ze~~1lience. 

for 
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• The implementation of the :Renc~Wdllc~ PortfoUc' which requires electricity retailers to purchase at least 

33 percent of their power from renewable sources by the end of 2020, is informed by the A 13 2800 Clirnate-Sflfe 

Jnfraslrl1cture 

• TI1e Energy Commission will continue to support the deployment of low carbon vehicle fueling infrastructure. 

• Energy Commission statf is exploring options for incorporating climate impacts in energy equity indicators for 

Srn<1tc Brn 350 (De Leon). 

• The Department of General Services is directing the diversification of electricity supply to state-owned facilities. 
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The state operates several programs to promote clean energy generation and energy efficiency. In January 2016, 

the CPUC issued a guidance document to investor-ovvned utilities callin9 for robust vulnerability assessments and 

resilience plans as part of their obligations under the lLS. cf 
Memorandum of Understanding. 

E>4, ·1, Work with privately and publicly owned utilities on resilience planning in concert with the U.S. 

Department of Energy under its Partnership for Energy Sector Climate Resilience initiative. 

E"lL2, Work with California natural gas utilities to implement an initiative similar to the federal Partnership for 

Energy Sector Climate Resilience. 

E"4,Zt Encourage cooperation and collaboration between all utilities and the statewide Alliance 

of Regional Collaboratives for Climate Adaptation (ARCCA) and its member regional 

climate collaboratives that focus on specific regional needs. 

• Continue to inform regional climate adaptation collaboratives and local entities about the resources and analytical 

tools available for adaptation work in the energy sector (e.g., Cal-Adapt and the web application Climate Console). 

Seek input from such groups about their information and decision support needs. 

• The CEC continues to support local implementation of energy resilience measures through 

including: 

• customer-side renewable distributed generation. 

• microgrid incentives and support. 

• the Self- G{1nerdtiun I n~.~{1 nti\'E.' 

• energy efficiency programs. 

• water efficiency programs. 

• demand response strategies. 

• energy storage programs. 
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Cal-Adapt (Cal f\daptorg) is an interactive web data portal initially developed under the CE Cs Public Interest Energy 

Research program to make California climate science available and accessible to the public, utilities, and decision 

makers. Senate J/9 (Jackson) requires local hazard mitigation plans developed by cities and counties to address 

climate adaptation and resilience. The legislation explicitly names Cal-Adapt as a source of information to help cities 

and counties assess local vulnerabilities to climate change. To date, Caki1,dapt has been sporadically funded through 

research grants for system upgrades and incorporation of new data. Now that the website is operational, the state 

needs to commit continuous funding to keep it operating in support of local climate adaptation/hazard mitigation 

planning. Funding also is needed to incorporate data from other sectors, an effort which cannot be funded from 

public goods charges in the electricity or natural gas programs. 

E"!"L 't, Provide peer-reviewed data from the Fourth Climate Change Assessment to the public through 

Cal-Adapt 2.0. 

[>5,2, Seek ways to integrate all data and resources from the Nat.u.ral Resou.1\TS of Fourth 

Climate Assessment into Cal-Adapt 

E>::LJ, Support the development of tools based on the Cal-Adapt Application Program Interface to improve and 

enhance the capabilities and uses of Cal-Adapt while expanding its user base. 

E"53a, Work with the Government Operations Agency and the California 

Department of Technology to help develop a tool that will provide relevant 

climate data for all state-owned facilities to inform management and 

sustainability. 

• The UC Hc~rkdev Innovation beta-tested a new update to Cal-adapt.org, and is making new 

datasets of downscaled climate impacts available on an ongoing basis. 
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Senate Bill 350 (De Leon) requires the Energy Commission to study barriers to and opportunities for low-income and 

disadvantaged communities to increase access to energy efficiency and renewable energy investments and proqrams. 

The Lovv-lncome Barriers finalized in December, 2016, recommends that the CE C's Electric Program Investment 

Charge Program should target 25 percent of technolo9y demonstration and deployment funding for sites located in 

disadvantaged communities. 

E4~, ·t, Address equity issues identified in the Low-Income Barriers Study and link efforts related to its 

implementation to climate resilience. 

E~G.:::L Work to coordinate energy-related programs that target low--income communities with broader 

climate adaptation efforts. 

EA'i,?a, Assess opportunities with the ()f Comrnunity Scr</icTS and 

to coordinate on low-income weatherization and solar programs. 

E"ti,2&L Work with public health agencies to coordinate energy resilience and public 

health efforts. 

E"tt,Zt Address programmatic, funding, and financing barriers for energy/water efficiency retrofits 

for low-income households and small businesses. Coordinate with local and tribal 

governments to provide low-income and disadvantaged community energy efficiency and 

demand response services. 

. e 
E~GjL Investigate and address environmental justice issues around supporting community solar 

projects for low-income customers. 

E·Ai!"L Make information more accessible to residents, recognize community needs, 

and include more robust outreach and targeted demonstrations in 

disadvantaged comm unities. 

"WJ 

• The State is working with regional climate (olhb0rntives and other organizations to ensure that the 

needs oflow-income and disadvantaged communities are considered. 

• TI1e CEC released the Low--Income Barriers Study and committed to invest 25 percent of Electric Program 

Investment Charge technology and deployment funds for sites in disadvantaged communities. 

• TI1e Energy Commission is developing a framev:ork and indjcators to measure low-income customers' access 

to energy efficiency, weatherization, and renewable energy investments in California. Tracking progress on the 

indicators will be ongoing. 
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• As required by SH 350, the CPUC and the CEC are creating a Disadvantaged Communities Advisory Group to 

provide advice on programs proposed to achieve dean energy and pollution reduction. 

• TI1e CPUC has opened a proceeding to increase access to affordable energy in the San Joaquin Valley under 

AE 2672. 
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Land Use and Community Development 

he Land Use and Community Development Sector plays a foundational 

role to hovv Californians are able to prepare for and respond to impacts 

related to climate change. Development patterns, land conservation and 

protection, and land management practices can help or hinder the State's 

long-term community health, environmental, and economic goals. California, \Nith 

50 million residents anticipated in 2050, can hamess the multiple perspectives 

from its diversity, grmN in prosperity, and protect and enjoy its natural bounty 

through deliberate and coordinated policy decisions. The ability for all Californians 

to vvithstand impacts to climate chanqe is dependent on considering climate change 

impacts in policy discussions and coordinatinq public a9encies, private landowners, 

community or9anizations, and philanthropic partners to address these issues. 

In the 2018 Update to the Safeguarding California Plan, the Governor's Office of 

With climate change 

already making sudden 

and prolonged shocks 

more severe and frequent, 

Californians need to rely 

on each other more than 

ever. 

Planning and Research (OPR), the Department of Housing and Community Development (HCD), and the Strategic 

Growth Council (SGC) commit to a suite of strategies that advance climate adaptation and resiliency efforts. 

These three state agencies will continue to develop policy guidance, coordinate cross-sector conversations, and 

administer grant programs. Partnership is key to these efforts, exemplified by initiatives such as the Integrated 

Climate Adaptation and Resiliency Program's Technical Advisory Council, the Califrlmia Financing Coordinating 

Committee, No Place like Horne Advisory Committee, and more. 

111e proposed suite of strategies also includes integrating hazards, including those related to a changing climate, 

in the State's policy guidance and grant programs. As climate change exacerbates inland and coastal flooding, 

wildfires, droughts, extreme heat and other hazards, Californians and their public agencies must make land use and 

community development decisions that prioritize long-term safety and resilience. 

Vvith 95% of Califrlmians living in urban areas, 1 public agencies, community organizations, businesses and 

philanthropic partners are helping to highlight the benetits from walkable, mixed-income and mixed-use 

neighborhoods. These types of neighborhoods help people reach needed services, access public amenities such as 

parks, schools and libraries, and capitalize on cheaper forms of transportation such as walking, bicycling and public 

transportation. By helping to create these kinds of neighborhoods, public agencies can help foster relationships 

among neighbors that lead to better outcomes before, during, and after extreme events. v\Tith climate change already 

making sudden and prolonged shocks more severe and frequent, Californians will need to rely on each other more 

than ever. OPR, SGC and HCD can play a part in building a community of practice around the best approaches to 

land use planning and community development. These state agencies can then apply these approaches to their own 

grant programs and policy guidance. For example, SGC and HCD incorporate climate adaptation and resiliency as 
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well as anti-displacement measures in the Affordable Housing and Sustainable Communities grant program. Also, 

HCD has incorporated disaster planning into the State's Community Development Block Grant (CDBG). Applicants 

that include strategies to address these issues receive more points in this highly competitive grant program. 

The six recommendations described here each represent critical building blocks to not only prevent harm but also to 

improve the quality of lifo for all Californians. 
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atella High Schooi Stormwater Capture Project received a Drought Response Outreach Program for Schools 
(DROPS) grant from State Water Resources Control Board to implement the use of Low Impact Development 
best rnanagernent practices strategies for storm water capture and groundwater recharge at the high schooi. 

Kate Ila High School in Anaheim, California qualifies as a Disadvantaged School, with 84% of students eligible for Free 
and Reduced Price Lunch. The project, designed to capture and infiltrate approximately 5 acre-feet per year of storm 
water and dry weather flovvs, repiaced existing impervious surfaces with permeable pave rs, vegetated bioswales, rain 
gardens, and native, water-wise gardens. In addition to capturing storm water, the project contributes to the h:gh 
school's resilienq to impacts of climate change through urban greening and reduced urban heat isiand effect. The 
added vegetation helps reduce the risk of flooding while aiso conserving water. Stormwater infiltration is improved and 
both augments the iocal water supply and enhances stream habitaL Now that construction is complete, the high school 
continues to raise awareness about water sustainability through school and community education and outreach. 

image provided by the Anaheirn Unified Schoo! District. 
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/'di Californians need to be provided with opportunities to effectively and genuinely participate in planning processes 

and development decisions, and they should clearly understand how they can address their cunent needs and be 

included in conversations that anticipate future risks. To build collective community support for climate adaptation, 

the State and local govemments first need to raise awareness of climate hazards and build capacities to empower 

participation of everyone in the decisiorHnaking process. Participatory community events, trainings, web-based 

surveys, public workshops, and other events can be used to engage residents in the community plannin9 process. 

Public engagement must prioritize the most vulnerable communities. The State, in conjunction with local, regional, 

and tribal qovernments, should employ a variety of methods (e.q., translation services, accessible meetinq places, 

etc) and organizations, including those based in communities, to assure meaningful participation. State and local 

governments must continue to protect the most vulnerable populations, prioritizing investments to help prepare for 

and respond to the impacts related to climate chanqe in disadvanta9ed communities. 

NEXT STEPS 

lw1. i. Highlight and share case studies that demonstrate how the State is partnering with local and 

tribal governments, stakeholders, and community leaders to successfully integrate climate 

preparation and readiness concepts into land use planning activities, resulting in neighborhoods 

that are engaged and intent on building a healthier and more resilient environment for its 

residents. 

lwi .2. Require state entities and grantees to incorporate a variety of appropriate community 

engagement strategies, including identifying and engaging the most vulnerable individuals in 

a planning or project area, in all relevant land use planning and community development grant 

applications. 

lM i .3. Develop and share innovative practices for public engagement in the development of state 

grant guidelines, policies, and programs. 

lM1 .4. Explore opportunities to incorporate resident empowerment, leadership, and decision-making 

such as training programs, guided reviews of plans, neighborhood scans, and mapping 

activities as part of resident-led planning. 

lw1 .5. Directly engage urban, rural, vulnerable populations and disadvantaged communities to participate in the 

development of state guidance documents and other resources. 

lwi .6. Explore funding and other resources that continue community-based efforts to enhance participation of 

vulnerable populations and disadvantaged communities in land use decision making. 
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l 001.7. Support engagement and outreach regarding changes in the California Environmental Quality Act 

guidelines that address long-- term environmental impacts of projects per the California Supreme Court's 

decision in California Building Industry Association v. Bay Area Air Quality Management District. 

ONGOH\!G ACliONS 

• SGC engages local governments and diverse segments of neighborhoods and communities by leading extensive 

public outreach efforts and community workshops in order to gather input and integrate local perspectives into 

grant programs such as SGC's Trnnsformativ.: Climate Communities grant program. 

• Community engagement is a scored component of SGC grant programs, including the Affordable and 

SusLli11<1bk Cornn1unit.ies grant, the Sustajn<1bk Cc>rnmunitir:s Gr<1nl and Jncenhve and prior grant 

programs such as rounds 2 and 3 of the Proposition 8-1 Sustainability Gr<1nls 

• The State is investing in social science research on overcoming governance and financing barriers to climate 

adaptation in the Fourth Climate Change Assessment, which will help spur new models that better address the 

needs of communities pertaining to the impacts of climate change. 

• HCD'.s 2017 Community Development Block Grant Notice of hmding Availability requires community 

participation and includes disaster resiliency planning and furthering fair housing as priority activities. 
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To advance local adaptation implementation, local governments, tribes, and community groups need the most 

u1Ho·date information, skills, abilities and knowledge on both climate impacts and solutions. The state has a 

role to disseminate information, update guidance and support efforts to build local capacity. For example, under 

the umbrella of the the State of California is organizing 

many ongoing initiatives that provide information, case studies, technical and analytical resources, and support to 

jurisdictions. This program, which in dudes an advisory council of local, regional, and State leaders, will take 011 the 

critical task of coordinating these initiatives with local partners to ensure State resources respond to local needs. By 
expanding access to information and resources and supporting local capacity, the state can better assure effective 

climate related planning and investment 

NEXT STEPS 

l<2.1. Collect, organize and carry out information, training and outreach for coordinated state, regional, 

and local adaptation action through etforts such as the Integrated Climate Adaptation and Resiliency 

Program. 

l~2.1 a Develop the Adaptation Clearinghouse to compile and point to adaptation resources, 

including best available science and research, local implementation case studies, policy 

guidance, and links to funding and analytical resources. 

l 002. 1 b. Work with local jurisdictions and communities using a variety of state adaptation resources to 

ensure that State efforts respond to local information and resource needs. 

l 002. 1 (. Develop new ways for communities to access technical support in implementing adaptation 

practices, prioritizing efforts to provide support to vulnerable communities. 

l<Z.1 d. Utilize funding resources as venues for technical assistance such as SGC's Su.stiind.ilc~ 
Cornnrnnit.ies Planning Grant <1ncl !ncenli</c~s to facilitate the adoption of best 

climate planning practices across the state, focusing particularly on disadvantaged and 

vulnerable communities. 

l~:2.2. Support the update of the Planning prepared by the California Emergency 

Management Agency (now the Office of Emergency Services) and the Natural Resources Agency, 

to reflect the best available science, best local adaptation practices, and current state policy. 

l 00:2.J. Update guidance included in OPR's Gcnc~ral Phn Gu.frkU1ics document on a regular basis to reflect 

industry practice and norms, case studies and other appropriate content for use by local governments in 

developing responses to climate change. 

Safeguarding California Plan: 2018 Update Soda! Systems and the Bd!t Emdn:mment I 80 



S "l"l·~ii \\1s1·err1s ~lt""] !"f·,., 8i:1'lt· f=r1·i!tn1··1rr10r1t C(. u. ··']· l.' .. u.ll ,.le.,.. ''·" \ .. , .. I.,,. .. 

LA~JD USE A~JD COMMUf~ITY 
DEVELOPMEr~T 

l 002.4. Provide technical assistance to disadvantaged communities to facilitate their participation in the 

development of state guidance documents and other resources. 

l 002.5. Continue to support local capacity building. One example of this effort is a Governor's 

AmeriCorps Initiative to build local government capacity to address climate change and land use related 

challenges in line with State goals. The initiative places professionals in local governments around the 

state to build local capacity and support climate action. 

l<2.6. Explore and disseminate best practices for building local capacity, including in disadvantaged 

communities and vulnerable populations. 

l~:Z.7. Promote local and regional performance targets for reducing climate impacts (like the urban 

heat island effect) and provide technical support for identification and implementation of 

measures to meet those goals. 

l 002.3. Ensure that best available science continues to be available through 

l 002.9. Analyze and assemble best practices that empower residents to stay and thrive in their 

communities while improving resilience to climate change. 

l<2.9a. In appropriate programs, integrate anti-displacement language like that found in 

the Aff:::)rdable Housing and Sustainable Communities Program so that vulnerable 

populations are not pushed out of climate--safe and supportive neighborhoods. 

• SGC is developing a technical assistance program to support disadvantaged communities and provide assistance 

to enable these communities to develop competitive plans and applications for programs supported by the 

Greenhouse Gas Reduction Fund. 

• Through the Integrated Climate Adaptation and Resiliency Program, OPR has convened a Technical Advisory 

Council that seeks to advance local implementation plans through coordination and communication. 

• OPR supports a Governor's AmeriCorps initiative, so that its services are aligned with State priorities. 

• OPR is an ex-officio board member of the AlliMh~e of Colh:borativ.:s for Climate helping to 

connect climate priorities of major regions in California to State goals, policy initiatives and program efforts. 

• The Sustair«:bk Cornnrnnit.ks Gr«nl and Incentive provides funding for local governments to develop 

and implement best practices that can be highlighted and transferred to jurisdictions around the state. 

• The Fourth Climate Change Assessment has several ongoing projects that support local government climate 

actions through technical assistance, data, and tool development. 
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LA~JD USE A~JD COMMUf~ITY 
DEVELOPMEr~T 

The State supports many aspects of local and regional planning. Integrating climate change considerations in local 

planning processes (e.g" general plans, zoning, etc) will be an ongoing and iterative process. This recommendation 

provides next steps for aligning state lavvs, regulations, guidance and local practice for climate resilience. 

In 2015, the State defined a resilient community in its successful application to the f1~ational Disaster Resilience 

Competition administered by the U.S. Department of Housing and Urban Development: 

/\ resilient community i.s able to resist recover from disasters or other shocks with . ' outs1oe 
assistance. Reducing current future nsk is essential to the iong,.term vita/tty; economic well-being, and security of 
ail communities By identifying future risk and vulnerabilities, resilient recoverv planning can maximize preparedness,. 
save lives, and bring benefits to a community long after projects are complete. 

This vision for resilient communities drives next steps and onqoing actions to boost resilience for Californians where 

they live. 

l~3.1. Track and promote general plan and other planning measures to address climate and hazard impacts such 

as the utilization of OPR's General Plan Guidelines update that provides guidance on how to incorporate 

climate considerations BiH and environmental justice BiH 1000) in local general 

plans. 

lM3.1 a. Track and evaluate implementation of Senate~ nm 379 through zoning codes, grading 

ordinances, subdivision regulations, development incentives and other tools. Pursue 

approaches (e.g., funding, regulatory, education and assistance) to assure effective 

implementation, as appropriate. 

lM'.3.2. Improve monitoring and evaluation of hazard areas with residential development. 

lw'.33. Analyze the locations of potential future growth in context to potential impacts of 

climate change for consideration as land use plans, policies and programs are proposed 

at the state, regional and local level. 

l~3.4. Develop and adopt guidance for how State agencies can support local government 

efforts on climate change. 

lM3.4a. Support locally and regionally consistent adaptation planning via documents 

such as regional transportation plans, regional adaptation plans, local general 

plans, Local Agency Pormation Commission municipal service reviews and 

other appropriate plans and programs. 
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LA~JD USE A~JD COMMUf~ITY 
DEVELOPMEr~T 

l 003.5. Ensure plans, policies, guidance, regulations and laws across state, regional and local governments 

address the need to consider climate change. 

l 003.5a. Seek approaches to incorporate climate adaptation into 

and Sustajnabk Cornmunitir:s 

lw3.5b. Continue to integrate climate impacts and hazard avoidance and mitigation in 

state level planning and guideline activities such as the Environmental 

Goals and Policy Report, General Plan Guidelines, Statewide Housing 

Assessment, Califrlrnia Vvater Plan and State Transportation Plan. 

lw3.5c. Pursue training and other resources for state entities to implement integration of climate 

adaptation in planning and investments. 

l 003.5d. Consider changes to land use laws to integrate climate adaptation. Expand existing guidance 

and seek modifications to housing element and related law to integrate climate adaptation, 

including more clarity related to growih allocation methodologies (Regional Housing Need 

Allocation), sites planned for future growth and climate and hazard impact avoidance and 

mitigation strategies, and analysis and programs for vulnerable populations. 

lw3Ai. Assess and build on the work of the Bill 2800 Climate-Safe Infrastructure Working 

Group, which will assist in incorporating climate change in all state infrastructure 

engineering, in the context of SLlt.e 

• OF'F\'s Armual Planning tracks on-the-ground progress that local governments are making in the areas of 

planning and climate action. 

• Newly updated C eneral Plan Guidelines incorporate climate change and environmental justice throughout the 

General Planning process. 

The Clirnate and Technical Advisory Council provides a collaborative 

forum frlr state, regional and local governments to identify and guide state policy with local climate resilience 

practice. 

• OPR's St.ate provides resources to support local, regional and state planning for climate 

change adaptation. 

• 111e Safeguarding CalijiJrnia Climate Action Team provides an internal State venue to align State, local, and 

regional policy, planning, programs and practices. 

provides an opportunity for external 

coordination between state, regional and local entities. 

• 111e State's Block Grant has been utilized to address pressing impacts like 

drought in flexible ways. 

• 111e State's Block Grant Ncitice 0f already has been modified for 

disaster mitigation, demonstrating an ongoing integration of climate change. 
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LA~JD USE A~JD COMMUf~ITY 
DEVELOPMEr~T 

Communities can support long-term, secure livelihoods for their residents through diverse economic development 

and employment opportunities. Business support, skills training programs, and access to financing options can help 

people and businesses respond to natural disasters and economic challenges linked to climate change. 

NEXT STEPS 

lM4.i. Actively identify and catalog opportunities to replicate or scale-up elements of the 

and Walc~rshed :Resrnenc:e Program being implemented to support post-Rim Fire recovery and 

resilience in Tuolumne County. (The Program is funded through a National Disaster Resilience 

Competition grant.) 

lM4.2. Tdentify and develop innovative and equitable market-based strategies to support new 

approaches f:::)r implementing and financing resilience projects in communities and natural 

systems. 111is includes engaging with the insurance industry and piloting new methods such as 

environmental impact and enhanced infrastructure financing or pay-for-success approaches. 

lw4.2a. ·work to implement the recommendations from the Natural Resources Agency's 

·wood Products Working Group to address climate resilience and economic 

development. 

lw4.3. Include metrics to track the progress of grantees in meeting workfrJrce training, employment, 

and local business expansion goals under SGC's Trnnsformative Cfrnute Cornmunjrjes program 

and other state climate initiatives where applicable. 

lM4.4. Promote workforce training and development programs that help businesses become more 

resilient to climate change and disasters and accellerate the creation of green jobs in fields such as 

brownfield cleanup and redevelopment, urban agriculture, installation and maintenance of green ::t;~,, 

energy and technologies, energy efficiency weatherization and retrofitting, planting and 

maintenance of urban forestry and parks, habitat restoration, and sustainable timber harvesting 

and biomass utilization. 

lM4.5. Look for transferability of elements from the SB 3SO Low· f rkome Barriers to realize 

potential synergies between emissions reduction and economic development initiatives, 

especially in low-income communities. 

lw4.6. Expand pathways to the Governor's AmeriCorps Initiative, California ConserVfltlc>n 

and associated workforce development programs that train and place Californians in professions that 

increase climate resilience. 
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LA~JD USE A~JD COMMUf~ITY 
DEVELOPMEr~T 

ONGOH\!G ACTiO!\!S 

• The Natural Resources Agency is collaborating with a broad range of agencies on the implementation of Senall' 

Bill 859 (Committee on Budget and Fiscal Review) through the development of recommendations by the Wood 

Products Vvorking Group, which should lead to actions that tie economic development and resilience to climate 

impacts. 

• TIH: State's Block Grant provides investments for economic development in 

many disadvantaged areas, and HCD has incorporated climate considerations into this program. 

• BCD is administering over $70 million in federal funds from the Nah<m<1l Dis<1st.l'r :ResiJinKl' to 

be invested in Tuolumne County, for recovery from the Rim Fire, in partnership with other state, federal, and 

local partners. The goal of this program is to support rural economic development and environmental resilience 

through community, forestry, and biomass utilization strategies. 
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LA~JD USE A~JD COMMUf~ITY 
DEVELOPMEr~T 

Climate change is already affecting California and it disproportionately affects the state's most vulnerable 

populations. The Governor and Legislature have indicated that protecting vulnerable populations is a guiding priority 

in all State climate adaptation plans, projects and investments. The following activities reflect the ongoing and future 

efforts tailored to achieve this outcome. Many of these activities intentionally engage with vulnerable populations as 

partner stakeholders. 

lM5. i. Make equity a key consideration for State-funded research on and assessment of climate 

impacts. 

lw5. i 8. Use regional assessments that synthesize best available science as part of California's 

hrnrth Climate Change Assessment to create baselines of knowledge about region­

specific impacts to vulnerable communities. 

lw5.2. Work with the Office of Health Equity in the Department of Public Health to identify key 

strategies to link resilience efforts in public health, land use planning, and community 

development. 

lMS.J. Ensure that vulnerable community members in rural areas are included in State equity 

strategies such as housing, health, employment, preparedness, education and climate justice. 

lMS.4. Make climate justice in local planning a key connection to state activities around climate 

adaptation. 

lw5.4a. Support local implementation of general plan statute requirements on climate 

justice. 

lw5.5. Collaborate with foundations, non--profits, and community groups to foster greater engagement with 

State agencies on policy that can improve equity and grassroots resilience. 

lw5.6. Develop methods to assess the potential for displacement related to climate change and seek 

tools to preserve and maintain access to communities for vulnerable populations. 

lMS.7. Make equity a key part of best practices dissemination, including the Sustainable Communities 

Grant and T ncentives Program and Clirnate and 
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LA~JD USE A~JD COMMUf~ITY 
DEVELOPMEr~T 

l 00 5.3. Pilot the use of health and vulnerability screening and access to community development 

opportunities (e.g., regional opportunity index) tools to complement available tools for identifying 

disadvantaged comm unities. 

lw5.9. Explore potential for prioritizing vulnerable populations in disaster recovery efforts. 

l~5.10. Assess and address the climate impact and hazard vulnerability of state funded or 

administered developments and facilities such as housing, shelters, migrant centers and 

mobile home parks that accommodate vulnerable populations including households 

with lower incomes or access and functional needs (e.g., farmworkers, homeless, senior 

and persons with disabilities). Protect IICD and other state invested properties from 

climate change, including housing for access and functional needs populations, mobile 

home and manufactured homes, by taking actions that mitigate climate risk. HCD will 

continue seeking out and collecting information that helps analyze geospatial information 

in the context of risks from climate change and hazard mitigation. 

• The Ceneral Plan updated in 2017, outline how to meet new requirements for addressing 

environmental justice. OPR will conduct workshops throughout the state in 2017 and 2018 and provide ongoing 

technical support on meeting the new requirements. 

• The~ Clirnate frnd Rc~sjJic~n(y Prngrnm Technical Advisory Council and Adaptation 

Clearinghouse will continue to support discussions, policy development and resources to continue progress in 

addressing climate justice communities. 

• TI1e Department of Public Health is producing county (lim:ite health 

climate risk information as part of its Californja Resilience 

Safeguarding California Plan: 2018 Update 

that compile demographic and 

Ciimate Effeds program. 
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LA~JD USE A~JD COMMUf~ITY 
DEVELOPMEr~T 

The State is committed to reducing vulnerability and addressing climate risk through its investments in housing and 

community development VVhile the varying objectives of programs and agencies in this space make it difficult to 

analyze the efficacy of their outcomes as a whole, the State must strive to continually improve the ways it invests in 

and builds resilience as well as grovv those investments. /\cross state agencies, efforts should continue to integrate 

climate adaptation vvith financial support for other priorities such as infill and compact development, affordable 

housinq, and land conservation. These efforts will be part of a broader exploration of innovations and resources to 

improve resilience through land use and community development policy in California. 

lw@.1. Explore innovative approaches to finance local adaptation and resilience planning and projects and in 

existing programs/funding opportunities. 

lMS.2. Continue to incorporate climate adaptation in new financial resources. 

LMG.3. Continue to pursue approaches to disseminate information on funding opportunities to local 

and regional bodies, including technical assistance to potential applicants. Approaches should 

prioritize vulnerable populations and disadvantaged communities and could include 

clearinghouses, targeted and regular forums with multiple state agencies, and models such as the 

California Financing Coordinating Committee. 

lw6.4. Ensu.re programs and investments across state government agencies address the need to consider 

climate change, including hazard avoidance and mitigation in state funding criteria and prioritize 

v L1lnerable populations and disadvantaged communities. 

lw6.5. Utilize adaptation coordination efforts by CNRA and the Safeguarding California Climate 

Action team to promote financial assistance for land use and community development 

issues among SGC, HCD, Caltrans, DWR, the State Water Resources Control Board, 

Infrastructure and Development Bank, Housing Finance Agency, and Tax Credit Allocation 

Committee. 

lMS.6. Explore new financial public and private resou.rces to address climate adaptation in land use and 

community development. 

lM6.7. Regularly evaluate the effectiveness of integrating climate adaptation into investments and modify 

programs, as appropriate. 
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LA~JD USE A~JD COMMUf~ITY 
DEVELOPMEr~T 

ONGOH\!G ACTiO!\!S 

• The State has many grant programs that support the goals of this recommendation, including: 

• The A tfon..fabie and Sustajnabk Communities (SGCand HCD), which provides grants and 

affordable housing loans for compact transit-oriented development and related infrastructure and programs 

that reduce greenhouse gas emissions. Anti-displacement strategies are one consideration in administering 

allocation for the Affordable Housing and Sustainable Communities Program. 

• The Transfonnali</c~ Clirnate Cornrnunit.ks (SGC), which supports the development and 

implementation of neighborhood-level transformative climate community plans that provide local economic, 

environmental, and health benefits to disadvantaged communities through multiple, coordinated GHG 

emissions reduction projects. 

(Natural Resources Agency), which funds projects that transform the 

built environment into places that are more sustainable, enjoyable, and effective in creating healthy and vibrant 

communities. Projects will establish and enhance parks and open space, use natural solutions to improve air 

and water quality and reduce energy consumption, and create more walkable and bikeable trails, all while 

reducing greenhouse gases by sequestering carbon, decreasing energy consumption and reducing vehicle miles 

traveled. 

Gnmt: (CAL FIRE), which provides funding to local 

governments and nonprofits for tree planting and urban f:::)rest expansion and improvement, urban forest 

management, and urban wood and biomass utilization. 

• The Sustainable (SGC/Department of Conservation), which provides 

funding for conserving prime agricultural lands to support compact development and sustainable communities. 
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Public Health 

he task of public health is to promote and protect the health of 

communities where they live, work, and play, lf\lhile a doctor focuses 

primarily on treating individuals who are sick, the public health professional 

looks at the population level and concentrates on preventing people from 

becominq sick or injured in the first place, Frorn conducting scientific research and 

monitoring diseases to educating the public and developinq public policy that 

supports healthy behaviors and environments, the field of public health works to 

assure the conditions in which people can be healthy,' 

Climate change threatens public health, as it is linked to more extreme heat and 

other severe weather events, frequent wildfires and droughts, a decline in air 

quality, rising sea levels, increases in allergens and in communicable and other 

diseases,2 Climate change also threatens basic human life support systems --- our 

water, air quality, food, shelter, and security. The resulting human health impacts 

are varied and include increases in the risk and occurrence of asthma, allergies, and 

other respiratory ailments, cardiovascular disease, vector-borne diseases, mental 

health impacts, civil conflicts and migrations, malnutrition, injuries, and heat­

related illness and death. 3
•

4 Climate change threatens the health and well-being 

of California's diverse population of nearly 40 million people and poses immense 

challenges for advancing health equity. Thus, it is imperative to both reduce 

greenhouse gas emissions that drive climate change, and simultaneously identify 

people most vulnerable to the health impacts of climate change already occurring 

and likely to get worse. Having identified people at highest risk, government can 

take action to lessen their vulnerability and increase their capacity to adapt to the 

impacts of climate change by prioritizing planning, resources, and services for them. 

Climate change th!-eatens 

the health and vvell--beinc1 of 

California's diverse population 

of nearly 40 million people and 

poses immense challenges for 

advancing health equily Thus, 

it. is irnpei-at.lve to both reduce 

greenhouse gas emissions 

that drive climate change, and 

simultaneously identify people 

most vulnei-able to the health 

impacts ot clirnate change 

already occurring and likely to 

get vvorse. 

The individuals most vulnerable to the health impacts of climate change often live in the same communities that 

experience health inequities, which are systemic differences in health status that are preventable.5 This includes 

people with low-incomes, some communities of color, people with existing health conditions such as chronic diseases 

and mental illness, people with disabilities, people experiencing homelessness, outdoor workers (i.e. those involved 

in construction, landscaping, farming, oil and gas extraction), incarcerated and formerly incarcerated people, 

2 Costello. A.bbd:;, AdrLma Allen, SJrdh Ball, Sarah Bell, Prof Richard 
Bill 11cGui.rr, Hugh lvlontgorn_ery, Di.1.vid 

Nannekt' HannJh R~:es, Daniel Rogger. Scot1, Judith S1erhenson, John 1\vigg, 
climi.1.te change." The Lancet Com.missions 373 (96?6): 1693-1733, 2009. 

3 California Natutal Resources Agency. "2009 Ci.1.lifornia Clim.ate Adaptation Strategy.': 2009 

4 California Natural Resources Agency. "Safegua.rding California: Reducing Climate Risk.", 201·1 

Sharon Friel, Nora Groce, Anne Johnson, lvtlfiJ [(ett, Prof Maria 
_Ji~rsh P.atel, To:,r Ant01~lo ~.upplm, de Ollveir;1'. 
Craig Pat:::erson, lvfanagmg 1he beJtth effects of 

5 California Department of Public Health. "Portri.1.lt of Promise: 11::.e Callfornh1. St.:i.tewide Phrn to Promote Health i.1.nd 11rntal Hei.1.lth Equity. A Report to the Legislature 
and the People of California by ibe Offtce of Health E·-~tuity." Sacramento, CA, 2015. 
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immigrants (especially those with undocumented status), tribal communities, and geographically isolated people.6 

Young children, elderly people, and pregnant women also experience greater vulnerability to the health impacts of 

climate change. 

People experiencing health inequities face additional challenges, as they are likely to have fewer resources to prepare 

for, adapt to, and recover from the health etfects of climate change, whether that be sudden storms, fires, or changes 

to crop viability. Yet these communities have also developed skills, assets, and social nehvorks to survive political, 

social, and economic challenges that have increased their capacity for resilience to inequities. Fostering health equity 

involves supporting development of resilience assets in communities facing inequities. 

In addition to threatening people's health, climate change threatens health care facilities. Pacilities can be harmed by 

extreme weather events. They can also experience slow but steadily increasing demand for health care services, such 

as dialysis centers if kidney disease increases with increasing heat and drought, home care providers if debilitating 

chronic diseases are exacerbated, and laboratory services to detect diseases borne by water, insects, or other vectors. 

TI1is chapter describes current actions and next steps to reduce vulnerability and protect people's health that are 

under the purview of the California Department of Public Health (CDPH), the California Environmental Protection 

Agency (CalEPA) and its Office of Environmental Health Hazard Assessment (OEHHA), and other state agencies. 

The agency or program responsible for the action items has been identified wherever possible. Where no agency 

or program is identified to carry out the action items, the activity was deemed important enough to include in the 

document, but implementation will require collaborative approaches. 

6 Shonkoff, Seth B., R.Khel 1v1orello-Frosch, Manuel Pastor, Jim_ Sadd. "The climate gap: envi.ronment.:i.l health and equity implications of climate change and mitlg;.:i.tion 
policies in California--- a review oftbe literature." Climatic Cbange, 485-503, 2011. 
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aiifomia State \Nater Resources Control Board provided multiple grants from the Proposition 84's Storm Water 
Grant Program to the City of Santa Barbara to implement Lovv Impact Deveiopment (LID) within parking 
lots, alleys, and streets. The City replaced more than 230,000 square feet of asphait and concrete with permeable 

interlocking concrete pavers to treat stormwater, ailow runoff to infiltrate into the soil, and provide ~youndwater 
recharge and flood protection. The projects capture and infiitrate approximately 8 acre-feet of rainfall in Santa Barbara 
per year. The elimination of runoff rnitigates public health risks associated with pooling, flooding, and polluted 
runoff resulting frorn recurring flash storms, and aiso reduces the risk of flash floods and prevents habitat damage 
downstream. The infiltrated water increases the amount of groundwater, ·which is pumped, treated and distributed to 
residents for municipal water. Increased infiltration and higher groundwater levels contribute to higher base flows in 
the creeks, thereby enhancing the stream habitat benefits for aquatic organisms. The city's century-old Italian pine trees 
displayed some of the most surprising results; the trees, which had previously displaced cemented sidewaiks with their 
water-deprived roots, began to grow deeper to reach the nevvly-replenished water source far belowground and showed 
visible signs of improved health soon after the projects were impiemented. The trees wiil further help to filter poilutants 
from water, improve air quaiity, and reduce urban heat island effect in the city. The light color of pavers also helps 
reduce the urban heat island effect. The environmental and public health benefits are especialiy important with the 
threat of storms becoming more frequent extreme and the number of extreme heat days increasing with climate 
change. Recognizing multiple benefits, ease of maintenance, reusability, and durabiiity of permeable pavers, city staff are 
now favoring L!D practices over traditionai methods for managing stormwater and dry weather flows. 

!rnage provided by the State Water f~esources Control Board. 
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The conditions in vvhich people live, learn, vvork, and play affect individual and community vulnerability to climate 

change. Inequitable distribution of social, political, and economic power are at the root of systems, such as the 

economy, transportation, and housing that create the physical and social conditions that drive both health outcomes 

and climate change. Communities that suffer from health inequities often also suffer the first and vvorst health 

impacts from climate change. 

The capacity for resilience in the face of climate change is significantly driven by living conditions and the forces 

that shape them (including wealth, education, housing, transportation, environmental quality, social capital, and the 

experience of violence or other trauma) and access to resources and services, such as health care, healthy f:::)ods, and 

safe spaces for physical activity. Thus, strategies such as alleviating poverty, improving living conditions, increasing 

access to opportunity, and reducing health and social inequities will result in more climate-resilient communities. 

Strategies that ensure that all Californians have their basic physical, social, and economic needs met promote not only 

a robust emergency response for weathering a storm or heat event, but also build a foundation of climate resilience 

and equity for all - before, during, and after climate-related events. 

State decisions, plans, and investments can help residents least able to cope with damage to their homes, 

communities, or physical and mental health by prioritizing services and resources for these residents so that their 

quality of life is not worsened due to climate change, but rather their living standard is improved through climate 

change-related investments. State guidelines and funding can incentivize or require that local jurisdictions follow 

state agency guidance to assess and promote equity as they implement state-funded or state-mandated programs. 

The condition of housing impacts residents' health and well-being, and can be affected by exposure to climate 

variation such as excess heat or cold, poor air quality, and moisture intrusion from floods or rising sea levels. Housing 

conditions can be improved through weatherization services, which include installing such measures as energy 

efficient light bulbs, ceiling fans and appliances, insulation (ceiling, wall, floor), microwaves, solar water heating and 

solar photovoltaics, weather-stripping, caulking, water heater blankets, and heating/cooling system repairs. 

The health benefits of weatherization programs are significant. v\Teatherization can reduce persistent colds and 

headaches, thermal stress on occupants, asthma-related medical care, missed days of work, the "heat or eat" choice 

dilemma,7 carbon monoxide poisonings, home fires, doctor and emergency room visits, and hospitalizations. In 

addition, households are better able to pay for food, energy and medical bills, and have increased productivity at home 

and work due to improvements in sleep.8 Weatherization programs are described under Ongoing Actions below. 

7 The "hei.1.t Of ei.1.f' choice dilern_ma occurs when low income 
must make difficult . .:hoices about what basic needs to 

do not have enough rn_oney to both pay utility bills m1d buy food and other basic necessities, and 

8 TCmn, Bruce, Erin Rose, Beth Hawkins, Brian Conlon. "Health and household-related benefits aitribuiable to the weaiberization assistance program." Environ. 
Sciences Division, UT-Battrlle. 0;.1k Ridge, TN: US Dept of Energy, 2014. 
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NEXT STEPS 

P~1.1. Identify best practices and disseminate lessons learned from a pilot program whereby vulnerable 

populations with health conditions are referred by public health nurses for housing 

improvements such as weatherization, energy assistance, or appliance upgrades. Collaborate with 

the Department of Community Services and Development to assess the feasibility of expanding 

this model statewide. 

P~1.2. Support prioritizing residential energy efficiency funding and programs to populations with 

relatively higher exposures to impacts of climate change, vulnerability to impacts of climate 

change, and health disadvantage. 

PM1 .]. Support and create direct ties to health equity in the implementation of Senate Bill 350 by 

participating on the Governor's Office-led Multi-Agency Task Force, which is working to 

implement recommendations to increase access for low-income and other vulnerable 

communities to energy efficiency, renewable energy and clean transportation and mobility 

options. 

PM1 .4. Encourage combined funding of weatherization programs to the extent possible to improve 

housing conditions through a holistic "healthy homes" model that addresses energy efficiency, 

indoor air improvements, other housing improvements, and health improvement. 

P~1.5. Promote use of the Hea Hhy PLKes i ndc~x (formerly the Health Disadvantage Index) and Climate Ckrnge 

and Health Indirntors for California for use by local, regional, and state agencies to 

prioritize fonding, community engagement, jobs, and services for communities facing disproportionate 

climate and health risks. 

P~1 J'i. CDPH will, in collaboration with the Governor's Office of Planning and Research and Strategic Growth 

Council, provide technical assistance and monitoring of progress by State agencies toward protecting 

climate-vulnerable communities while accounting for climate change in all infrastructure and investment 

plans as required by Exe(utive Order B-30-l.5. 

PM1 .7. Solicit input from mental health professionals, consumers, and advisory boards regarding how to reduce 

the mental health impacts of climate change and to aid in recovery from these impacts.9 

ONGOING ACTIONS 

• The Cdjfornid I:kpartnknt. of Community Services <1ncl (CSD) administers the federal Department 

of Energy WeflthcriZflt.ion AssisLrnce designed to help low-income individuals and families increase 

the energy efficiency of their homes without regard to whether they are rented or owned. The program also 

provides assistance in reducing the total cost of heating and cooling and helps to improve the health and safety of 

families (i.e. through better sealing homes while ensming proper ventilation; fixing or replacing windows; testing 

appliances for safety; and ensuring proper insulation levels). 

9 See ihe report "1vlet1t::il I-£eahb 8.t;.:J i.)ur ChcEJ§dng Cllma:_e" by American Psy . .:hological Association in partnership with Climate for Health and ecoAmerica for 
guidJni.:e. 
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(LIWP), fonded by the California Greenhollse 

Gas Redllction fillnd, which provides free weatherization services, solar water heaters, and solar photovoltaic 

installations for homeowners and renters who live within a qualified disadvantaged census tract. 

• TI1e federal L<)W-frh:onH.> Horne Assistance administered by CSD provides assistance to eligible 

low--income households to meet immediate residential heating and/or cooling needs. The program also provides 

weatherization services that address energy efficiency and health and safety needs of households. 

• The California Pllblic Utilities Commission offers the 

weatherization services at no cost to hollseholds who meet C<1lifornia AH.ernatc~ Ratc~s for 

guidelines. 

which provides 

(CARE) income 

• The California Energy Commission's 2016 Action Plan includes a strategy to 

establish deeper subsidies frlr full participation in energy efficiency upgrades by low- income hollseholds, in duding 

in multifamily rental units. 

• The Public HeaH.h AUianc:c~ c>fS<>uthern California in partnership with CDPH has completed interactive census 

tract-level visllalizations of the C1irrrnte and tkd lth i ndicltors for Ca Ufornia. The data 

layers are available on the F'lac:es Index (formerly the Health Disadvantage lndex). This tool provides 

graphic overlays of indicators of climate and health risks, vulnerabilities, including climate exposures, population 

characteristics that increase vulnerability, and adaptive capacities. These indicators are available on the same 

website as the -Healthy Places Index score, which incorporates layers from CalEnviroScreen showing pollution 

burden. TI1e website also provides policy briefs Olltlining best policies and practices to address the climate 

vlllnerabil ities. 

• TI1e California Environmental Protection Agency (CalEPA) Environmental Small Crants offers 

funding opportunities to assist eligible non-profit community organizations and federally recognized Tribal 

governments address environmental justice issues in areas disproportionately affected by environmental pollution 

and hazards. 

• CDPH provides technical assistance to other State agencies to identify ways to promote health and equity throllgh 

their bi-annual Sustainability Roadmap processes, coordinated by the Department of General Services. 
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The State can provide information and tools to the public regarding climate change and its effects on health, 

particularly to climate-vulnerable populations, that aid in the development of community awareness as well as 

strate9ies and policies that build resilience. r{esidents, businesses, organizations, and governments all have a role in 

building resilience to the health impacts of climate change. 

Robust engagement of vulnerable communities in state agency decisions brings about better decisions through 

increased information about the conditions that we seek to improve and the viability of the solutions we adopt, 

and increases support for decisions and their implementation. It is also an important government role to partner 

with communities to provide them a voice in decisions that affect their lives. State agencies can improve decision­

making by actively soliciting input from diverse populations, making opportunities for input accessible in terms of 

formats (e.g., online, in public meetings, by mail, etc.), venues (e.g., at school and community events, community 

centers, libraries, transit hubs, etc.), hours (i.e., evening or weekend as well as daytime), and languages (i.e., language 

accessible to lay people and translated into the principle languages of the relevant communities, including accessible 

media such as caption videos). TI1e input provided should influence agencies' decisions. 

NEXT STEPS 

JL2.1. Identify opportunities for engagement and capacity building with vulnerable populations. 

Strengthen the skills, knowledge, and abilities of communities, local, and tribal government 

planning and public health departments, and community-based organizations (e.g. neighborhood 

associations) to participate in and influence decision-making processes. 

P~2.2. Support and strengthen community social networks and other assets to build climate resilience. 

For example, fund or solicit participation from schools, faith-based communities, neighborhood­

based groups, health equity or environmental justice groups, and businesses in climate resilience 

planning. Learn from and disseminate best practices developed by community groups or local 

jurisdictions. 

P~2.3. Translate climate science to make it locally relevant and accessible for community members, 

and highlight health, climate, and equity impacts and opportunities. 

P~2.4. Explore mechanisms to fund community-based organizations to prepare for the health impacts of climate 

change. 

JL2.5. CDPH will promote and disseminate "Climate Change, Health, and Equity: A Guide for Local Health 

Departments" to assist local health departments with integration of climate change and health equity 

work into traditional public health programs and core fo.nctions. 

P~2.6. CDPH will promote a bilingual English/Spanish multi-media climate change and health equity 

curriculum for health promoters. 
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IL2.7. Encourage participation in climate resilience planning on the part of community health clinics, nonprofit 

organizations, community groups, local and state public health programs such as nutrition promotion 

programs, mental health centers, health navigators, and others. 

Pw2.S. CDPH will continue to expand the Outsideln project, a state-wide climate and health communication 

campaign for local and regional partners. 

Pw2.9. Integrate climate change messages into extreme weather advisories, such as heat advisories. 

? 002.10. Support outreach and engagement of farmworkers regarding strategies to address extreme heat, air 

quality, and worker health. 

Pw2.11. Encourage community organizations and businesses to engage with regional climate 

collaboratives through the statewide Allimh~e of Collaborati\'es for Climate 

? 002.12. Leverage efforts of national and state-wide organizations that are engaged in climate resiliency, 

such as the American Planning Association, American Public Health Association, Urban Land 

Institute, American T nstitute of Architects, American Society of Landscape Architects, American 

Public \Vorks Association, Medical Society Consortium on Climate & Health, and others working 

at the intersection of climate change, equity, and health. 

? 002.13. CDPH will support local health departments in using the county-level vulnerability assessments, 

Climate and Hc'alth Profile and the Climate and Health 

lndicat:<)rs for California through the California Building Resilience 

(CalBRACE) Project 

Climate Effects 

? 002.14. CD PH's Office of Health Equity will explore the mental health impacts of climate change and associated 

extreme events by identifying tools, resources, interventions, and best practices. This information will 

be shared with grantees of the California Reducing Disparities Project whose aims are to evaluate the 

effectiveness of community-defined evidence practices to reduce mental health disparities in African 

American, Asian and Pacific Islander, Latino, LGBTQ, and Native American communities. 

Pw2.15. CDPH will support the Office of the Governor surrounding the 2018 Global Climate Action Summit, 

providing input on the health and equity impacts of climate change and how mitigation and adaptation 

can lessen them. 

? 002.16. Seek to support sea-level rise planning and adaptation planning for resiliency in coordination 

with California Native American tribal governments. 

ONGOING ACTIONS 

• CDPH provides input to state grant and program guidelines on suggested best practices for robust engagement of 

communities in climate change policy decisions, such as Executive Order B-30- JS and the 

Grant created by Senate Bill I. 
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• CDPH engages with communities facing disproportionate impacts of climate change through participation on the 

Climate Justice Working Group facilitated by the Resources Legacy Pund, joint workshops with World lnstitute for 

Disability and Resilient Communities Initiative, and partnering with community-based organizations to facilitate 

engagement on plans such as Safeguarding California. 

• CDPlTs Cdifornia Fatality Assessment C<)ni:rol & Evaluation (CA/FACE) program investigates worker deaths and 

produces written educational materials and videos highlighting best practices. CA/FACE collaborates with and 

promotes program materials to employers, workers, and trade associations in the tree care industry who then use 

them in safety trainings and to improve work practices. 

• CDPH and CalEPA co-host the quarterly Public Health Workgroup of the Climate Action Team, to present and 

discuss issues regarding climate change and health equity. 

• CD PH's S«te and Active Cmmnunities Branch partners with Cal Trans to provide technical assistance to Active 

Transportation Program grantees to increase safe walking and bicycling to improve health, and reduce injuries, 

greenhouse gas emissions, congestion, and pollution. 
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Climate change mitigation efforts are essential in tandem with adaptation, because many of the strides being taken 

tovvards climate change adaptation are based on various scenarios of climate change mitigation and associated 

projections of exposures, In addition, climate change adaptation activities may not be sufficient if climate impacts 

increase in frequency and severity. Many mitigation and adaptation strategies bring vvith them a variety of benefits 

to health, protecting people vvhile combating climate change.1'' These strategies include active transportation, urban 

greening, mixed-use zoning, affordable and energy-efficient housing, sustainable forestry, agroecology or climate­

smart forming, and consumption of locally grown produce. 11 This approach includes engaging with local initiatives 

that are already building resilience to threats to human health, 

While mitigating and adapting to climate change generally yield health benefits, certain strategies may negatively 

affect public health in unforeseen ways. h)f example, while the intent of transit oriented development and mixed­

use zoning is to reduce greenhouse gas emissions, improve neighborhood conditions, increase housing choices, and 

improve community cohesion, policies must be put in place to limit displacement of existing residents as livability 

improves and property values rise, When implemented in a way that explicitly considers the needs of low-income 

communities and communities of color, transit oriented development increases access to fresh and healthy foods, 

job opportunities, affordable housing, transit options, and safo places to walk, "roll': and recreate. All of these 

improvements are likely to increase resilience to the impacts of climate change. 

However, transit investments and other amenities may drive up median area income, property values, and rents. A 

possible result of such changes is that existing residents and small business owners may no longer be able to afford 

living or doing business in the area, and will be forced to move farther away. As described in P-1, the quality and 

stability of housing impacts people's resilience to the effects of climate change. People with low incomes and people 

of color are currently most affected by displacement. Displaced residents may end up further away from quality 

employment opportunities, schools, and health-promoting resources such as healthy food retail and parks. 12 The 

consequences of displacement may include a decrease in sense of community and social capital, increased driving 

to get to services and jobs, and the decrease in health status that accompanies more sedentary behavior. Other 

health effects of housing unaffordability, insecurity, or displacement can include households with high housing 

costs scrimping on health care, medications, food, or other needs, called the "heat or eat dilemma''; and accepting 

poor quality housing that has mold or pests that can trigger asthma or has dangerous appliances that can cause fires 

or carbon monoxide poisoning. There are also mental health impacts of housing insecurity and displacement on 

children and adults. TI1e impacts on children include behavioral problems, educational delays, school absences, and 

lO !vforello·-Froscb, Raebel, lvfanuel PJstor, Jim Sadd, Seth Shonkoff '"Ttw CHnlate Gap: lnequdlities in [-fo\v CHnlate CbJng~: Hurts AmericJns & Hmv to Close the 
Gap:', 2009. 

11 California Natural Resources Agency. "Si.1.feguarding California: Reducing Clim.ate Risk", 2014. 

12 Pollack, Stephanie, 
change." Durkakis 
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lower math and reading achievement, all of which increase underlying vulnerability to climate effects. Measures 

can be put in place before investments in livability and transit to stabilize residents, rents and neighborhoods, and 

preserve and improve existing affordable housing, in addition to producing more affordable housing. 13
• 

14
• 

15
• 

16 

As another example of possible unintended consequences, storing rain in rain barrels could result in more mosquitos 

and vector-borne illness. The CDPH Ved<)l"-Borne Disease Ernnd1 monitors for these types of adverse effects. 

Another climate strategy with implications for health is active transportation. Shifting from driving to walking and 

bicycling (active transportation) not only reduces greenhouse gases, but can also contribute to climate adaptation. 

People living with chronic diseases experience higher vulnerability to the health impacts of climate change, such 

as heat illness and cardiovascular disease worsened by high heat and poor air quality. More than one in three 

Californians (around 14 million) are currently living with at least one chronic condition, and more than half of this 

group has multiple chronic conditions. t7 Approximately 23,000 deaths per year are directly attributable to lack of 

physical activity, according to conservative estimates. This is over 9 percent of total deaths in California. ts, ' 9-::o Many 

of these chronic diseases and deaths would be prevented, lessened, or delayed if people exercised more. Walking and 

bicycling, including on the way to and from transit stops, increases physical activity levels, which improves health by 

reducing the risks of a variety of chronic conditions, including heart disease, stroke, diabetes, colon and breast cancer, 

dementia (Alzheimer's), and depression.2 t Increasing active transportation rates for Californians to meet the US 

Surgeon General's daily physical activity recommendations of 21.4 minutes per day could lead to 8,057 fewer lives lost 

per year, and dramatic decreases in debilitating chronic diseases, thus increasing resilience to the impacts of climate 

change.22 However, unless changes to increase safety are made in the way transportation facilities are planned and 

constructed, increasing active transportation rates would also result in a higher number of walker and cyclist traffic 

injuries and deaths. 

An additional area of potential concern to human nutrition and health is the impact of climate change on food. 

Climate change is expected to threaten global food production23 due to changes in rainfall, severe weather events, 

and increasing competition from weeds and pests on crops.2
·
1
•
25 While the US will be less affected than many 

13 Cen1ers for Disease Con1rol and Pn1 v~:ntion - Divbion of Community I-fraltb. "A practitioner's guide for Jdvdni.:ing ht1altb equity: Cornrnuni1y stra1egh::; for 
preventing chronic disease.", 2013. 

14 Centers fot Disease Control i.1.nd Prevention. "Healthy Places: Health effects of gentrlfic.:i.tion.", 2013. https:/ /\vw-1-v.cdc.gov/healthyplaces/healthtopics/gentrification. 
htrn 

] 5 Bay Area Regional Health [neguities l nitiative. "Displacement Brief.': 2016. 

16 Justa Causa: ]usl Cause. "Development without Displacement.': 20H. 

] 7 BnY\Vn, Paul }\rj, Mariaelena Gonzalez, Ritem Sandhu, Shannon }\rj, 

Cbronic Disease in CalifornL1 201.S." California Depm.·tnu1nt of Public 
Steve \Virtz, Caroline Peck, and Jessica}VL Nunez de Ybarra. "Economic Bur.Jen of 

Sacramento, Cali forniJ, 201 S. 

J 8 CalifornL1 Department of Public H~:Jlth. Cdlifornia Vital Sta1istics Query System, lii.tp://~n:(1t't!J8..ticspc•rial.·.>.\·h.i.:a.;;,c1v/CHSJ/\):·:<'.:;;, 2013. 

J 9 [nstitute for [-fodlth lvfo1rics and Evalua1ion. "GlobaJ Burden ofDis~:ds~: 
RISK __ l990 ___ 2010.csv). Seattle, -..,/'lA: University of-V\Tashington; 201·1. 

:20 Barnes. Deborah a11d Kristine Y;.:i.ffe . "The ptojected impact of risk factor reduction on AlzhE'i.met's dise;.:i.se prevalence:' Lancet Neurol.;10:818-828. 2011 

:21 l"v1aizlish Neil, J;.1.mes ·vvoodcock. Sean Co, Bart Ostro, Amir Fanai, and David "He;.:i.lth Co-benefits a11d Transport;.:i.tion-Rehted Reductions in Greenhouse 
Gas Emissions in tbe San }~rancisco Bay Area." Amerkan lournal of Public Health: 703-709, 2013. 

22 Maizlish Neil, James ·vvoodcock, Sean Co, Bart Ostro, Amir }~anai, and David ''Health Co-benefits and Transportation-Related Reductions in Greenbouse 
Gas Emissions in tbe San FrdrKi:;i.:o Bay An:d." AmericJn Journdl of Public Heahh: 703-709, 2013. 

23 }-Jo~:gh··Guldb~:rg, Ove, and John E Bruno. "Tbe in'<pdct of i.:limate change on 1.b~: "\Vorld':; marint' ecosystt'ms," Sdt1nce, 328, 1523-1528, 2010. 

24 A.sst'ng, Sen1.bold, L1n Fost~:r, and Ndl C. Turner. "The impact ofkn'<perdture vaxiabili1y on wheat yi~:Jds." Global CbJng~: Biology. 17, 997-·1012, 201 L 

25 Ziska, Ln\ri:; I-L "Climate change, i.:arbon dioxide dnd globdl crop f""u"'-'-'""' Food security dnd unct1rt3jnty," Handbook on Clima1e Cba~nge and A.griculture, A_. 
Dinar, and R. lvlendelsohn, Eds., Edward Elgar Publishing, 9-31, 
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coLmtries,26
'
27 food prices are expected to rise in response to declining food supply, which impacts food security.28

•
29 

Already, more than one in fou.r children in California live in households with limited or uncertain access to adequate 

food. 30 People cope with food insecurity by consuming nutrient-poor but calorie-rich foods, andior they go hungry, 

with consequences ranging from micronutrient malnutrition to obesity.31 Food-insecure children are more likely 

to experience developmental, cognitive, behavioral, and mental health problems. Among pregnant women, food 

insecurity is associated with physical and mental health problems, as well as birth complications. Children and 

comnmnities of color are disproportionately affected by food insecurity. 31 Californians with particular dietary 

patterns or reliance on traditional foods, such as Native Americans, may experience shortages of key foods such 

as salmon.ll· 34
'

35 In addition, more weed and pest control measures such as applying herbicides and pesticides and 

using integrated pest management practices are expected because of increased growth of pests36 and weeds 37 as well 

as decreased effectiveness38 and duration39 of some pesticides. As agricultural practices, food distribution systems, 

and consumer food choices affect possible impacts on human health as a result of a changing climate, concerted 

adaptation planning and health promotion on the part of the State and others can reduce the health impacts of the 

anticipated food-related consequences of climate change.40 

A centralized platform called Climate Smart Agriculture has been developed by the California Department of Food 

and Agricultu.re (CDFA) to address adaptations in agricultural food production systems in California. Climate Smart 

Agricultu.re utilizes on-farm management practices, such as cover crops, that take carbon from the atmosphere 

and put it back into soils where it has beneticial etfects on farms, on human health and climate resiliency. Healthy 

soils contain carbon, in the form of soil organic matter, which can help to store water more effectively. This may 

result in greater water efficiency and in some cases use of less water for irrigation, reduce impacts to crops and food 

26 
2005, 

and food security." Philosophical Transactions of the Royal Society B: Biological Sciences, 
39 

27 Lloyd, Simon J., Sari Kovat:;, dnd Zaid CbalabL "ClimJtt' i.:hange, 
scenMios on child undernutdtion." Environmental Health Perspectives, 

dnd undernutrition: Devt1lopment of d model to quantify tbe in'<p3ct of i.:lirnat~: 
1817-1823, 201L 

28 Neff. Roni A .• Cindy L. Parket, Fredrrick L. Klrschenmm1n, Jennifer Tinch, and Robett S. lawtence "Peak oil, food systems, and public health': Jtmerican journal of 
Public Health, 10], 1587-1597, 201 J. 

29 Brown, Molly E., and Christopher C. Funk. "Food security under climate . .:hange." Scienr...·t:-, 319, 580-58], 2008. 

30 '"Chil.Jren Jiving in food insecure households'', 20J·L [(idsdata.org. 

31 Bloem, Martin W., Richard D. Sernba, and l(laus [(raemer."Castel Gandolfo 
1h~: incn:d:;e in tbe food prices on malnu1rition." The Journal of Nutrition, J-40, 

An introduction to the i mpa . .:t of climate change, the e..:onom ic . .:risis, an.J 
2010. 

32 CJlifornia Derdr1ment of Publk Health. "Portrajt of Promise: Tht' Cdlifornia S1atewide Pla~n to Promote I-fraltb a~nd lvfontdl HeJlth Equi1y. A_ Repor1 to the 
Legislature and the People of California by the Office of }-]ealth Eguity.'' Sacramento, CA, June 2015. 

33 Brubaker, Mkhael, Tames Berner, Raj Cbavan, and lohn \Varren. "Climate change and health efrects in Northwest Alaska.'' Global Health Action, 4, 1-5, 2011. 

34 Lynn, Kathy, Daigle, John, Hotfman, Jennie, lake, Fr;;mk. lvllchelle. Nat.:1.lie. Ranco, D;.uten, Viles, Carson, Voggesser. Garrit, a11d "'lv\Tllliams, Pi.1.ul. "The impacts of 
climate cbJnge on tribal 1xaditionJ l food~( Climatic c-;hange 120 no, 3: 545·-5.56, 2013, 

35 CalifornL1 Environmentdl Protei.:tion Agency Office of Environm~:ntJ l Health Hazard A ss~:ssnu1nt. "]ndkdtors of climdtE' cba~nge in Cali forni3': 2013, 
::.:tp·);/ /0d~ h:i <:8 .. g·.>v/cll:1u:': -d~ant~~·/duc l:.r.h:.r. th.r.JJ:..-at(ir·H.:ll :11atv ~· b:i :10': ·\:,:llfr'lr:1]a id0v\1 nl·.)8.J:; 

36 Chaktaborty, S1vatl, and Addan C. Newton. "Climate chi.1.nge. plant diseases and food security: An overview." Plant Pathology, 60, 2-14, 2011. 

3J' Ftanks. Steven J., Sheina .Sim, and Arthur E. \'Veis. "Ri.1.pid evolution 
National Academy of Sciences, ] O,~, J 278- 128:2, 2007. ";"''"'· '··"";··' "'"''···'·' 

38 Ziska, Lewis H., and 
grmvn at ~:kvated 

R. Teasdale. '"Sustained growtb and increased tolerance to 
dioxich:." Australian Journal of Plant Ph_y:;iolog_J1, 27. 

observed in a C3 perermial weed, guackgrass (Elytrigia repens), 

39 Bailey, S1evt'l1 \V, "ClimJk i.:hange and decreasing berbidde persisknce," Pest 1"\Janagement Science, 60, J 58-162, 2004 

40 Luber, Kim Knov·:lton, Jobn Balbus, Ho"\vard Frumkin, Mary Haydt1n, kremy I-frss, Michael JvkG~:ehin, Lorraint' Bai.:i~er. C. Ben [ieaxd, Kristie 
L. Ebi, Richard S. Ostfeld. Christine -.vViedinmyet, Emily Zielinski-Gutifrrez, and Lewis Ziska, "Ch. Hmnm1 Health': Climaf.;' Change in 
the United States: The Third National Climate A.;;sessment, Terry. M. }\tJelillo, Terese ('r.C.) Richmond, and Gary. \V. Yohe, Eds., U.S. Global Change Research 
220-2~i6, 2014. 
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production from drought, and also help to manage unpredictable rainfall events and floods. 41 Soil organic matter 

binds heavy metals and pesticides, potentially reducing these in runoff. 42 Healthy soils with significant amounts of 

organic matter improve plant health, increasing yields and increasing nutrient content of foods,43 and have fewer 

disease and pest problems. These soils may require less application of pesticides, herbicides, and fertilizers,44 resulting 

in lower risk of accidental poisoning in farmers and farmworkers. These potential benefits make farming more 

resilient to the extreme weather associated with climate change.45 When farming is more resilient to the impacts of 

climate change, farmers and farmworkers are less likely to experience threats to their livelihoods, as they did during 

the recent historic California drought. CDFA has developed a program called the C:lifornia SoiL lncent:il/e 

and Demon,;tration 46 One key element of the program is the use of compost, among other on--farm 

management practices, which has the potential to reduce water consumption and runoff~ reduce soil erosion and 

dust, and increase soil organic matter.'"' 

Next steps and ongoing actions on the part of state agencies in collaboration with other partners address the complex 

impacts of climate change on basic human needs of housing, physical activity, and nutritious food, among other 

actions at the intersection of climate, health, and equity. 

NEXT STEPS 

P~]. 1. Through CDFA's Office of Farm to Fork, plan for phase tvvo of the California Nutrition f rkentive 

to expand to small businesses as well as farmers' markets. 

JL].2. Through the CDPA fb:Hhy Soils hKentives Prngrnm, provide up to $3.75 

million in financial incentives to California growers and ranchers for implementation of 

agricultural management practices that sequester carbon, reduce atmospheric GIIGs, and 

improve soil health from 2017-2019. 

P~3.3. Through the CDFA HSP Dernonstrati0n provide up to $3 million in funding for on-

farm demonstration projects that showcase conservation management practices that mitigate 

GHGemissions, increase soil health, and create a platform promoting widespread adoption of 

conservation management practices throughout the state from 2017-2019. 

P~3.4. Take potential benefits and harm into account in transportation models used in local, regional, and 

state planning. CDPH works with Metropolitan Planning Organizations and other state agencies 

to integrate health and active transportation into transportation planning through tools such as 

the Integrated Transportation and Health Impacts Model (ITHIM). 

US Department of Agriculture, 2013. 

43 Avt1rE'tt, NJni.:y. "Healthy ground, bealthy dhT'to:;phen': R~:cJrbonizing the earth's soilsc" Environmental Healtb E\:rspectives, 124(2): A30--A.35, 2016, 

44 Avt1rett, NJni.:y. "Healthy ground, bealthy dhT'to:;phen': R~:cJrbonizing the earth's soilsc" Environmental Healtb E\:rspectives, 124(2): A30--A.35. 2016 

ofAgrii.:ulture, N.d. 
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IL].5. Support prioritization of shading, drinking water, and permeable paving on multi-- use transportation 

corridors based on urban heat island mapping and analysis. 

P~3.6. Continue to provide CDPH input to State grant and program guidelines for identifying 

communities vu.lnerable to the health impacts of climate change, strategies to lessen 

vulnerability and promote health equity and resilience, and metrics to measu.re 

progress. Some examples include Senate HUJ J transportation programs, the Actjve 

Prngrnm, and Greenhouse Gas Reduction Fund Programs such as 

Trnnsfonrrntive CU111<1te Cc>n1mun]tjes, Urban and Community 

Atforchbk Hc>using frnd Su.st<1inab1c~ Com1mrnitics grants. 

Prngrnm, and 

P~3.7. Support mitigation for poor indoor air quality for new and existing buildings sited near major roadways. 

Examine San Francisco's Air Pollutant and Exposure Zone (APEZ) ordinance requiring enhanced 

ventilation for all urban infill sensitive use developments within designated zones exceeding protective 

standards for cumulative PM 2.5 concentration and cumulative excess cancer risk as a potential model. 

01\!GCHNG ACTU.>NS 

• TI1e CDPH Nutrition Edurntion and Prevention Branch (NEOPB) creates innovative partnerships that 

empower low-income Californians to increase fruit and vegetable consumption, physical activity, and food 

security with the goal of preventing obesity and other diet-related chronic diseases. In regards to healthy eating, 

NEOPB looks at food production, access, purchasing, distribution methods, retail sites, consumption, and waste. 

For active living, NEOPB promotes walking and biking, and looks at policy and environmental changes in a 

variety of settings that impact pedestrians, cyclists, cars, and public transportation. 

• The California Department of Food and Agriculture houses several programs in the Otfice of Fann to Fork that 

support local and regional food systems including access to safe nutritious foods. The Office of Farm to hlrk helps 

increase access to healthy California-grown foods in underserved communities through the Ca]jfornia Nutrition 

incentive (CNIP). CNIP provides nutrition incentives to low--income Californians using nutrition 

benefits at Certified Farmers' Markets - effectively doubling the purchasing power of low--income shoppers 

buying fruits and vegetables. TI1e Office of Farm to Fork also supports farm to school programs as the lead frlr the 

California Farm to School Network, which is a hub frlr connections and resources that bring Califrlrnia grown 

food to schools throughout the state, increasing access of school children and their families to nutritious frJods. 

• CalEPA's Department of Pesticide Regulation (DPR) protects human health and the environment by regulating 

pesticide sales and use, and by fostering reduced-risk pest management. DPR's A 1Uance Grants Progr<1rn promotes 

the adoption and implementation of effective integrated pest management (IPM) systems that reduce risks from 

pesticide use to human health and the environment through collaboration among stakeholders in the adoption 

and implementation of u.rban and agricultural IPM practices. DPR'.s CaUfornja Pesticide i nfonnah<m Fc>rtd 

F) provides pesticide data to assess risk, food quality, worker exposure, endangered species protection, 

water and air quality, and to analyze pest management, and land use trends. DPR contracts with all 58 counties' 

agricultural commissioners (CA Cs) to enforce federal and state laws pertaining to the proper and safe use 

of pesticides. DPR provides worker safety resources to CA Cs, including heat-- related illness prevention with 

employers during the summer months. 
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• CAL flRE's Urban and works to expand and improve the management of trees and 

related vegetation in communities throughout California. Trees provide energy conservation, reduction of storm­

water runoff, extend the life of surface streets, improve local air, soil and water quality, reduce atmospheric carbon 

dioxide, improve public health, reduce urban heat islands, provide wildlife habitat, and increase property values. 

They improve the quality oflifo in our urban environments which, increasingly, are where Californians live, work, 

and play. 

• 111e and Health Impacts Model is a tool to estimate the health benefits and 

potential harms from active transport and low carbon driving in urban populations. 

• The Green Bui1ding Adion Plan directs agencies and departments to green the State's buildings, reduce GHG 

emissions and improve energy efficiency. It requires all new and renovated state buildings larger than 10,000 

square feet to achieve LEED Silver certification or higher, and to incorporate dean on-site power generation and 

clean back- up power supplies. 

• The 2016 California Creen Standards Code (CALGreen) provides enhanced building design and 

construction using building concepts that address both health and climate such as: 

• Site planning and design 

• Water efficiency and conservation 

• Building material conservation and resource efficiency 

• Environmental quality 
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California scientists contribute to the field of climate change mitigation and adaptation by monitoring and mapping 

vulnerabilities, tracking vector-borne diseases, and collecting epidemiological data. State agencies are implementing 

a number of surveillance mechanisms to prnvide support for state, regional, and local health agencies and partners 

to prepare their communities, some of which are discussed below. /\daptation efforts are more effective when 

surveillance systems and analysis are integrated across sectors and systems to provide synergistic benefit /1. major 

remaining surveillance need identified in Extreme i--feat is to develop real-time syndromic 

surveillance capability to monitor heat illness and respond in a timely manner. 

NEXT STEPS 

JLJt 1. Identify surveillance and tracking opportunities for heat and wildfire-related health impacts. 

1Lt't2. Seek opportunities to increase surveillance sampling of frJod commodities for pathogens and other 

toxins as it is a proven method to identify potential public health risks to consumers. 

P~Jt]. Through the C1lifornia Environmental Health participate in the CDC Vllaterborne 

J)jc;,~ase <1nd Outbrc~ak Surveillanc:c~ System to track harmfo.l algal blooms and associated human and 

animal effects. 

P~4.4. Utilize the new occupational health indicator on "incidence of work-related emergency 

department visits for heat illness", adopted by the CDPH Occupational Health Branch. Results 

are to appear in the 20 l 7 California Wellness Plan Progress Report, and data are obtained from 

the Office of Statewide Health «nd (OSHPD). 

JL4.5. Through the CDPH Occupational Health Branch (OlIB), complete a new analysis initiated using the 

California's Workers' Compensation Information System (WCIS). OHB has created a surveillance 

case definition for heat-related illness and will be extracting and analyzing claims from 2000 through 

2016. The analysis will help to identify industries and occupations at highest risk, to inform prevention 

activities. 

IL4.6. Tiuough the Ocean Protection Council and its Science Advisory Team, release the Srnt:e of 

C:aliforni:i Sea--Levei Rise Gujdance Do(urnrnt in 2018, based on the projections in Seas ir1 
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ONGOING ACTIONS 

• CalEPA has developed an Urban Heat Island Index to quantify the extent and severity of the urban heat island in 

California cities. 

• The CDPH Vector Borne Disease Branch and partners have developed mosquito surveillance tools including: 

• Cuidance for Surl/eillance of and Mh.l Zika 

in c~1lifurnia 

shows where these mosquitoes have been documented in California. 

Since these mosquitoes may be vectors of viruses including Zib, dengue, and chikungunya, this map can help 

local health departments assess potential local transmission risk from infected returning travelers as well as 

assist in mosquito control planning. 

• California Virus Surl/eillance and 

• The CDPH Vector Borne Disease Branch partners with county vector control agencies to conduct primary door­

to-door surveillance and education regarding disease vectors such as mosquitos. 

• TI1e CDPH California Envirnnrn.:ntal Heakh 

illnesses, pesticide application, air quality, water quality, and other indicators relevant to climate change and 

health. 

• TIH: California Natural Resources Agency and the State v\Tater Resources Control Board (v\Tater Board) maintain 

a freshwater harmful b100m map where freshwater harmful algal blooms (HABs) are repcirted to 

the State Water Board's Surfacl' Water Ambient 

• CD PH's Erwironmental Health Brnnch works in partnership with State Water Board to respond to 

any report of human health symptoms from IIA Bs. 

• CDPH is a member of the Caljfornia and Harmful B100m (CCHAB) Network, which 

works to maintain a comprehensive, coordinated program to identify and address the causes and impacts of 

cyanobacteria and HABs in California. 

• CD PH's Environmental Management Branch implements a lvfarine Biotoxin that focuses on 

the collection and testing of shellfish and mussels for paral)'iic shellfish poison, domoic acid, and amnesic shellfish 

poisoning. Another component of the monitoring program is a volunteer--based ph)'ioplankton monitoring 

program to detect initial increases of toxin-producing species before shellfish and other seafood resources are 

impacted. 
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The California Department of Public health, the f~overnor's Office of ErnergerKy Services (Cal OES), local health 

departments, and other preparedness agencies collaborate, refine existing emergency preparedness plans, and 

conduct exercises to au9ment preparedness for events likely to increase with climate change. /.l.gencies also are 

developing plans for the anticipated impacts of sea-level rise, saline intrusion into drinking water, and increase in the 

frequency of severe heat events in meas where they have previously been infrequent''" Furthermore, preparedness 

aqencies are training communities on what to do before, during, and after an emergency. 

Senate Eill 37'1, signed by Governor Brown in October 2015, requires local jurisdictions to address climate adaptation 

and resiliency strategies as they revise local hazard mitigation plans or in the safety element of the general plan 

(beginning in 2022, if the local jurisdiction has not adopted a local hazard mitigation plan). TI1e law requires the 

update to include goals, policies, and objectives based on a vulnerability assessment identifying local climate change 

risks. CDPH and local health jurisdictions provide data on local health-related climate exposures and vulnerable 

populations. 

Progress is being made to incorporate adaptation and mitigation measures in post-emergency responses to further 

increase communities' preparation as well as to reduce the impacts of subsequent climate change events. Such 

efforts include making provisions to provide healthcare despite power outages and hospital closures and ensure 

access to medication and medical records.49 Social capital or connections and trn.st, also called social cohesion, can 

help ameliorate the mental health troubles associated with disasters, which include post-traumatic stress disorder, 

depression, nonspecific distress, and anxiety. 

Having good health prior to disasters supports greater resilience in the disaster setting. People with chronic or poorly 

treated health conditions have found it more difficult to reestablish housing and healthcare following a catastrophe.50 

Psychological resilience is the ability to maintain positive adaptation and mental health despite stressors in the 

immediate and broader environment. Disasters can also impair psychological resilience if they disrupt social 

networks, thereby worsening overall population health. TI1ese are important considerations for preparedness and 

emergency response plans and after-event assistance and support to build resilience. 

NEXT STEPS 

P~5.1. Ensure that warning tools are multi-lingual and accessible to diverse communities. 

JL5.2. Encourage partnerships between local emergency responders and local health departments to 

identify and reach vulnerable populations in need of access to cooling centers or personal cooling 

resources . 

. rn California Natural Resources Agency. ;'2009 California Climate Adaptation Strategy.': 2009. 

·~9 California Natural Resources Agency. ;'Safeguar.Jing California: lrnplernentation Action Plans.", :20] 6. 

50 Acosta, Joie, Anita Chandra, and [(evin C. Feeney." Nav1mtmQ 
Disaster CJs~: Man3genu1nt Pilot in LouisiJnd." Santd 
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IL5.3. Provide health equity input to the Governor's Office of Emergency Services, in collaboration with 

the Office of Access and Functional Needs, regarding planning efforts, such as the State Hazard 

Mitigation Plan and the Adaptation Planning Guide to address and integrate considerations for 

access and functional needs populations before, during and after climate-related incidents and 

events. 

P~5.4. Through CDPH, provide sample health equity language for climate change-related health impacts 

to local governments for updates of Local Hazard Mitigation Plans and general plan safety 

elements pursuant to Srn<1k Bill 379. 

P~5.5. Encourage agencies to make resources available to support people suffering mental health 

consequences due to the emergencies caused by climate change. 

JL5.6. Continue regular meetings between the Public Health and Emergency Management sectors 

to collaborate to advance mutual goals to protect the lives, health, and livelihoods of 

Californians. 

ONGOING ACTIONS 

• CD PH's Emergency Preparedness Office coordinates Public Health Emergency Preparedness Training v\Torkshops 

for counties, local health care facilities, and state entities. 

• Provide input to agencies and plans regarding assuring transportation access for low-income, disabled, elderly 

and other vulnerable communities, in rural, urban, and suburban areas, and to plan f:::)r how public transportation 

systems can be used to evacuate vulnerable people in the event of an emergency. 

• CDPH will continue to conduct Community Assessments for Public Health Emergency Response (CASPER), a 

rapid community needs assessment method developed by the Centers for Disease Control and Prevention (CDC), 

for extreme events. This tool is used to assess local jurisdictions' preparedness for Zika, drought, wildfire, and 

earthquakes, as well as to assess health and mental health impacts after events. 

• California counties can submit resource requests for public health assistance through the Standardized Emergency 

Management System (SEMS) and the California Public Health and Medical Emergency Operations Manual. 

• CDPH provides coordination, guidance, resources, support, technical assistance, and communications related 

to public health during heat-related emergencies. During a heat-related emergency, CDPH response activities 

include: 

• Dissemination of information specific to the event to local health departments, local and regional emergency 

coordinators, and CDPH exerntive staff and programs via conference calls and/or the Califrlrnia Health Alert 

Network (CAHAN). 

• Coordination with various CDPH programs such as Licensing and Certification, Emergency Preparedness 

Office, and the Office of Public Affairs. 

• Depending on the scope of the event, CDPH may: 

• Collect local health-related information from local health departments in affected areas, such as cooling 

center data. 
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• Respond to the State Operation Center. 

• In coordination with the Emergency Medical Services Authority (EMSA), activate the Medical and Health 

Coordination Center. 

• TI1e CDPH, Licensing and Certitication (L&C) Program ensures the safety and continuity of care frlr patients/ 

residents at the facilities it licenses during heat-related emergencies. During a heat--related emergency, CDPH L&C 

response activities include: 

• Advising health care facilities on caring for patients/residents during extreme heat conditions 

• Monitoring of heat-related unusual occurrences reported by health care facilities until resolved. 

• Investigation of patient/resident heat-related complaints. Investigations may include onsite visits to ensure the 

health and safety of patients/ residents and verify facility operational status. 

• Cal OES's Office of A((ess and Fu.net.ion al Needs (OAFN) works to identify the needs of individuals with 

disabilities and others with access and functional needs before, during, and after a disaster and to integrate those 

needs and resou.rces into emergency management systems. 

• OAFN otfers training and guidance to emergency managers and planners, disability advocates, and other 

service providers. 

• OAPN developed a geographic information system (GIS) based web 111<1p which provides demographic 

information and outlines where resources like accessible/adaptive transportation are located statewide. 

• OAFN engages with the CDPH Office oHiealth Equity to support its efforts related to climate change. 
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Many agencies, individuals, organizations, educational institutions, and businesses across California are implementing 

activities to prepare for climate chan9e impacts, Collaboration is essential to create the necessary system-wide 

changes to ensure resilience against the health and equity impacts of climate change. 

One such collaboration is the Health in All Policies (HiAP) Task Force. HiAP is a collaborative approach to 

improving the health of all people by incorporating health, equity, and sustainability considerations into decision­

making across sectors and policy areas. The approach recognizes that our greatest health challenges-like chronic 

illness, climate change, health inequities between populations, and increasing health care costs-are highly complex 

and influenced by policies, programs, and investments across sectors. IIiAP, at its core, is an approach to addressing 

the social determinants of health that are the key drivers of health outcomes and health inequities. Health in 

All Policies supports improved health outcomes and health equity through collaboration between public health 

practitioners and those nontraditional partners who have influence over the social determinants of health. 

The HiAP Task Force brings together 22 state departments, agencies and offices and is facilitated by CDPH, Strategic 

Growth Council, and the Public Health Institute. The Task Force creates multi-agency collaboration that increases 

climate resilience across many exposures and assets with HiAP initiatives including: 

• Active Transportation: The Health in All Policies Task Force's Active Ad ion Phm seeks to increase 

opportunities for safe and accessible active transportation (e,g., walking, biking, rolling, or public transportation) 

to school, work, other essential destinations, and as a recreational activity for all people. To achieve this goal, the 

Action Plan focuses on integrating safe and accessible active transportation through state grant programs and 

guidelines (e.g. Regional Transportation Plan Guidelines) and supporting active transportation in school and 

work environments. 

• Healthy Public Policy: The goal for the Health in All Policies Task h)fce's Equity in Governrnent Practices Action 

PLrn is for the member agencies and departments to promote equity through guidance, grant programs, and 

institutional practices. For the purposes of this Action Plan the term "equity" is synonymous with fairness and 

justice. Equity is achieved when all have the opportunity to attain their full potential and none are disadvantaged 

from reaching this potential by any social position or socially determined circumstances, This Action Plan focuses 

on normalizing conversation of equity including creating shared understanding of terms, institutionalizing equity 

by building internal capacity and developing tools to systematically address equity, and operationalizing equity in 

policies and programs. 

• Community Safety through Violence Prevention: The Health in All Policies Task Force's Action Plan to Pr0m0te 

Violence-Free and Resilient Communities seeks to build State agency capacity and support coordination to 

address structural drivers of violence and promote violence-free and resilient communities to increase health, 

safety, and equity. Exposure to violence is preventable and influences nearly all health and mental health outcomes 

ranging from an individual's ability to adopt healthy behaviors and manage stress, to chronic disease, trauma, and 

a community's weakened social ties and lack of economic investment. Building vibrant, sustainable communities 

where residents feel safe and are motivated to walk and bike to jobs, school, and other amenities and services is a 

key strategy to both improve health and increase resilience to climate impacts. 
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• Parks, Urban Greening, and Places to be Active: The goal of The Health in All Policies Task hlrce's Action Plan 

is for priority communities to benefit from optimized access to tree 

canopy, open space, and parks, as well as maintenance of these essential community spaces as a result of increased 

State agency and department collaboration. The desired outcomes of the Plan are to increase park access, tree 

canopy and vegetation in priority communities. 

"Urban greening" involves establishing vegetated streetscapes and open spaces to create cleaner, healthier, safer, and 

more aesthetically pleasing neighborhoods. Urban greening promotes a complex system of trees and smaller plants, 

wildlife, and associated organisms, soil, water, and air in and around cities. Urban forests can lessen the impacts 

of climate change by moderating climate, conserving energy use, reducing pollution and storm water run-off: 

enhancing health by cooling spaces, and cleansing the air and water. Additionally, urban greening has the potential to 

improve mental health by increasing community cohesion, therefore building social capital and decreasing feelings 

of isolation. Use of green infrastru.cture51 for complete streets, landscaping, and creek} drainage corridors provides 

additional urban greening opportunities while also creating public health benefits through development of attractive 

places for people to increase physical activity, walk, bike, and socialize. 

1 n rural areas, trees and frJrests also support health and resilience to climate change by providing jobs, revenue and 

recreation, cooling the air and soil, filtering the air and water and storing moisture, reducing flooding, providing 

habitat, fostering mental and physical health, cycling nutrients, and keeping soil in place to prevent erosion and 

landslides. Selective forest thinning to reduce fuel load can help to reduce the risk of wildfires, exacerbated by climate 

change. Native American tribes have had a rich tradition of sustainable forest management that can be renewed and 

fostered by State or local policies. Efforts to incorporate community greening can be based on information in Urban 

Heat fsland nups from the California Environmental Protection Agency and on tree canopy cover and impervious 

surfaces maps and charts in forthcoming vulnerability assessments performed under CDPH's California 

Resilience Climate Effects (CalBRACE). 

NEXT STEPS 

P006.1. 1 ncrease capacity at the California Department of Public IIealth and throughout the Health and Human 

Services Agency to promote adaptation and resilience. 

P~6.2. Continue to work through the Tree Tflsk Force, coordinated by CAL FIRE, and 

comprised of state and federal agencies, local governments, utilities, tribes, and various 

stakeholders to coordinate emergency protective actions, and monitor ongoing conditions to 

address the vast tree mortality resulting from four years of unprecedented drought and the 

resulting bark beetle infestations across large regions of the State. 

P~6.3. Provide CDPH health equity review of the literature and guidance on the upcoming Natural and 

Working Lands Implementation Plan, to be developed in 2018 by CNRA. 

P006.4. Consider collaborating with State agencies focused on green buildings and energy efficiency to 

include climate adaptation and health and equity considerations into State initiatives, planning, 

and policies, including updates to the California BuikJjng Code~ and Ci1ifornfa 

St<1nchrds. 

~il Per the US EPA. 'lg]reen infrastructure uses vegetation. soils, and other E'le.ments i.1.nd practices to restore sorn_e of the natural processes 
and create healthier urban environments.' Green infrastructure include the use of rain gardens an.J bioswales. For more 
]nfrastructun:': US EPA: 

to water 
Green 
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IL6.5. Continue implementation of recommendations in 

agency state guidance document. 

California for Extreme Heat, a 2013 multi-

?~6.6. Engage with 111e Alli:irke (' 'j , . f' ''l' _,01 at)orahves or ~._ .. u11ate (ARCCA) and its member 

regional climate collaboratives on urban heat island reduction efforts and other initiatives to advance 

health and climate resiliency benefits. 

?~6.7. Through CDPH's Occupational Health Branch, participate on a Cal/OSIIA advisory committee 

process to gather stakeholder input for legislation passed in 2016 (Sen«te Bill 11 requiring 

Cal/OSHA to pass an occupational heat illness prevention standard applicable to indoor work 

environments by January 1, 2019. 

JL6J~. Convene local public health departments to share best practices on health equity and climate 

change adaptation through CDPH CalBRACE. 

?~6.9. Tiuough CDPH, support incorporation of health, climate adaptation, and equity considerations 

in general plans, environmental impact assessments, climate action planning, and other 

planning processes.52 

ONGOING ACTIONS 

• CDPH's California Litliity Assessment Cont.ml & Evaluation (CA/FACE) works with California Division of 

Occupational Safety and Health (Cal/OSHA) to see that its educational materials are promoted as Cali OSHA 

carries out a special emphasis enforcement program aimed at increasing safety in the tree care industry. 

• The CDPH Office ofBinational B0rder Health holds quarterly meetings for ongoing communication with the 

Epidemiology Department in the state of Baja California, Mexico, to enhance situational awareness regarding 

vector-borne diseases on both sides of the border. 

• As part of the process of compiling the Governor's Eve-Year Infrastructure Plan, the lnfrastructure Working 

Group of the Strategic Growth Council has developed a survey tool, "Taking into Account Current and Future 

Climate Change Impacts ofTnfrastructure Projects", for state agencies' facilities management personnel to 

complete to better understand how climate adaptation is incorporated into newly--requested capital outlay 

projects. TI1is instrument includes a number of questions of relevance to human health and resilience to climate 

change, such as "Does the project implement the voluntary measures of CalGreen to ensure healthy indoor air 

quality for occupants?" and "What is the project's projected impact on local heat island effects?" 

• CDPH employs a One Health approach 53 looking at Rocky Mountain Spotted Fever (RMSF) and the role of 

dogs at reservoirs in Riverside and Imperial Counties. The urban life-cycle of RMSF involves the brown dog tick 

acquiring the Rickettsia bacteria from an infected dog thereby infecting subsequent life-stages of the tick. There 

is some evidence that expansion of habitat for the brown dog tick and human-biting activity by this tick increase 

with increasing temperatures, thus elevating the risk for human spotted fever group Ricket:tsia transmission.54 

52 CD PH's publication, "C]J-:-13,3t,, A...:t~·.~t: fr·r }-h·a]1 l:: [:J t,,~~~,:u1~~; CllD~ate A~·t)(·!J ld·.~ [-':at1-:-dng" is a tool for local hedlth ch:partmen1s Jnd otb~:rs 10 bring a bealth equity 
lens to climate i.1.ction phrnning. 

fc~; •l One H~~~~a~;,~~~J~):;se~~v~:~l~~:~~1~~ ~~~: ~~~~::~~~~~:~~~~~s~! ~~~t~~~~ea~i~~~~~;~~,s (~~~=~·king locally, nationally, and globally - to 

54 m.t<.,rn't<tm:ni, Julien Vienne, Jnd E-fari taos Luko:;. "!vfatbematicJ l nwdelHng of t}w impac1 of climatic i.:ondi1ions 
since 1960.'' Geospalial Health (2):255-63, 2011. 
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Assessments and tools can help promote equity and resilience to climate impacts by identifying current and projected 
climate exposures, vulnerabilities, and adaptive capacities, so that planning and resources can best be prioritized. 

More research is needed to inform strategies to protect the public health of Californians in light of climate change 

impacts. Research topics that would help the State develop programs to protect public health include evaluations of: 

• The efficacy of early heat warning systems and cooling centers in reaching the most vu.lnerable people and 

preventing heat illness and death, and opportunities for neighborhood cooling sites (e.g., libraries and shopping 

centers). 

• The past, current, and likely future impacts of climate change on the mental health of Califrlrnians, and successful 

interventions for preventing and lessening these impacts. 

• To what extent climate change, including mitigation and adaption efforts, affect the range and prevalence of 

disease-carrying vectors such as Aedes aegypli (the yellow fever mo sq Llito) and Aedes albopictus (the Asian tiger 

mosquito). 

• Algal blooms in the Pacitic Ocean and in local bodies of water, and their impact on shellfish, marine life, other 

plants and animals, and human health, to inform potential water management practices that can help mitigate 

harmful algal blooms. 

Lack of air conditioning increases risk of illness or death in extreme heat events, which poses the greatest risk to the 

elderly; people with mental illness, chronic conditions, or low incomes; people who are homeless or incarcerated; and 

those experiencing social or health-related vulnerabilities. Urban heat islands disproportionately impact low-income 

communities of color.ss To reduce inequities, it is imperative to plan keeping vulnerable populations cool and safe 

during heat events. Yet operating air conditioning increases greenhouse gas emissions, increases heat immediately 

outside artiticially cooled buildings, can fail if peak demand causes power outages, and can be too costly for people 

with limited incomes. Research is needed to provide methods of cooling that eliminate the need for increased 

air conditioning. Effective techniques include urban greening, where (non-allergenic) trees provide shade and 

evaporative cooling, while greenery replaces pavement to reduce the urban heat island effect. 

Green or living roofs and cool or light-colored roofs also help significantly lower temperatures. Buildings can be 

made more resistant to heat waves with weatherization and energy-efficiency upgrades, provided by programs of the 

Department of Community Services and Development, the California Public Utilities Commission, or by investor­

owned utilities (see programs under P-1). 

The Cc'nkr for the Built Envirnnment at the University of California at Berkeley is researching development 

of "personal comfort systems" that use small amounts of energy to keep people comfortable. However, these 

technologies are likely far from mass distribution. There may be a need to develop highly--efficient and inexpensive 

55 V;.111os, Jennifer, Laurence S. Kalkstein, David Sailor, Kurt Shickman. and Scott Sherldi.1.n. ''A_ssessing the health impacts ofurb;;rn_ heat ishrnd reduction strategies in 
the cities of Baltimore, Los Angeles, and New York': (~lobal Cool Cities Alliance, 2014. 
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air conditioning units for distribution to low-income housing and senior housing in combination with other passive 

cooling techniques to decrease heat-related deaths and illness. Heat pumps are more efficient for both heating and 

cooling, but are still relatively expensive for home use without subsidies or rebates. 

Many community-based organizations are engaged in community--based climate--relevant research, and are 

able partners for agencies, universities, and other researchers, so that research results are rooted in community 

experiences. 

NEXT STEPS 

P~ 7 .1. Integrate data from CD PH's California Rc'silic'nce Climate Effects (CalBRACE) Project 

into location--specitic state and local government efforts in order to identify county-level climate change 

and health assets and risks. 

P~ 7 .2. Support prioritization of community greening fonding based on identification of urban 

heat islands (with tools such as C:alEPA's maps and Trust For Public Lands' Climate 

Smart Cities tool) and California 

suria(es daLL 

Resilience 

P00 7 .3. Tiuough the IIealth in A 11 Policies Task Force, facilitate the development of maps that 

layer school parcel data over urban heat island, urban tree canopy, and Disadvantaged 

Community (DAC) designations to identify school campuses located within priority 

communities. Disseminate information on California Climate Investment opportunities 

regarding urban greening and forestry to educational agencies. 

?~7.4. Identify populations with climate vulnerabilities or limited access to transportation to assist 

planning for climate-related emergency events, and to address access challenges du.ring 

nonemergency times to bu.ild community adaptive capacities (i.e. improved pedestrian, 

bicycle, and trail infrastructure, and electric car share programs at affordable housing 

developments). 

?~7.5. Evaluate negative health consequences of adaptation strategies that may worsen public health outcomes 

by exacerbating pollen, gentrification and displacement, vector borne disease, indoor air quality, or other 

impacts. 

JL 7 .6. Explore the feasibility of conducting research on low-carbon or net-zero emissions strategies 

for keeping people cool in extreme heat events. 

P00 7. 7. Propose research on the health and climate change adaptation and mitigation co-benefits of 

energy efficiency policies and building standards and "net-zero" energy and energy-efficient 

buildings. 

P~7.S. Identify a research agenda for climate adaptation and health equity with the California Energy 

Commission, which oversees climate research. 

P~7 .9. Through CDPH, collaborate with the University of Florida to conduct a study that analyzes how local 

health departments have engaged in adaptation planning for the health impacts of climate change 

through the Florida and California Public Health Departments' BRACE (Building Resilience Against 

Climate Effects) Projects. 
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PUBLIC HEALTH 

Pw 7 .10. Tdentify and promote climate change--related opportunities for citizen and community science 

such as Smoke Sense, a United States Environmental Protection Agency (EPA) study that will help 

determine the extent to which exposure to wildland fire smoke affects health and productivity, and 

Violations (IVAN), an environmental monitoring system 

that connects the community with staff that can help solve local environmental problems. 

PM7.11. Release an update to the 2013 report "Jndic:akm: of CU111ate 

OEHHA. 

in California" in 2017 through 

PM7.12. Draw on published research to educate people to prevent illness and injury when conditions are 

not optimal for active transportation (e.g. during extreme heat or poor air quality days) through 

CDPH's Center for Chr0nic Disease Prevention and Health Pr0mcition. 

Pw7.1]. Convene partners to develop guidance for researchers and others to assess the health benefits or 

possible harms, including potential protection from poor air quality and extreme heat, associated 

with weatherization and energy efficiency services provided to low-income households in 

California, through CDPH coordination. 

ONGOING ACTIONS 

• CDPH supports many research efforts focused on climate and health in addition to those already cited in this 

report, including epidemiologic studies on heat, life cycle assessment and co-benefits of cool pavements, and the 

health impacts of wildfire smoke exposure. 

• The 2013 report "Indicators of Cli111<1te in California" from the Office of Health Hazard Assessment 

includes a companion document that addresses equity and environmental justice indicators. 

• CDPH's Safe and Active Communities' website EPTCenter provides data for public access on heat injuries, deaths 

from walking, biking, and other traffic injuries. 

• The CalBRACE program provides technical management for California's Fourth Clirnate 

research project "California Heat and Health''. 

Assessment 

• CalEPA's Office of Environmental Health Hazard Assessment (OEHHA), conducts research on the health impacts 

of extreme heat, drought, air pollution, trace chemicals of landfill biogas, and wildfire. 

• Ca!EnviroScreen is a screening tool that can be used to help identify California communities that are 

disproportionately burdened by multiple sources of pollution. CalEnviroScreen maps indicators including 

pesticide use, drinking water quality, and toxic exposures such as ozone levels that will likely be exacerbated by 

higher temperatures associated with climate change. 

• CDPH participates on the Research vVorkgroup of the Climate Action Team to provide a health equity perspective 

as resources allow. 
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Socia! Systerns and the Built Environment 

Tra nspo rtatio n 

alifornia's extensive, multi-modal transportation system is depended 011 by millions 
of people and thousands of communities and businesses. The State's transportation 
infrastructure is a global gateway for products entering and leaving the United States. It 
includes highvvays and roads, railways, seaports, airports, transit, and walking and biking 

networks. Besides providing access to destinations, the transportation sector is critical to emergency 
response, provides significant employment, and is essential to the state and the nation for the 
delivery of goods and services. 

The State Department of Transportation (Caltrans) owns and operates more than 5 l,000 miles 

along 265 highways, as well as three of the busiest passenger rail lines in the nation. 111e High-

Speed Rail Authority (HSRA) has started construction on an 800-mile system that will serve as 

the backbone of an integrated rail network. High-speed rail service along the initial operating 

segment will begin serving passengers in 2025 and linking major metropolitan regions by 2029. 

The statewide transportation system also includes 140,000 miles of roads, 500 transit systems, 27 

commercial service and 217 general aviation airports, 359 hospital and emergency services heliports, 

and 11 seaports-all owned, operated, and maintained by local and regional governments and 

special districts. Bicycle and pedestrian networks provide travel options, reduce vehicle congestion, 

and improve access and livability. Supporting the transportation infrastructure, there are also 

interdependent systems including fuel pipelines, utility and communication lines, and levees. 

Planning, designing, constructing, operating, and maintaining this complex system is the shared 

responsibility of state agencies, federal agencies, metropolitan planning organizations, regional 

transportation agencies, transit authorities, local governments, special districts, tribes, and private 

entities. Transportation planning requires continuous and frequent coordination across sectors and 

different levels of government. 

Climate change impacts from sea-level rise to storm surge and coastal erosion are imminent threats to 

highways, roads, bridge supports, airports at or near sea level, seaports, and some transit system and 

rail lines. 1 Shifting precipitation patterns, higher temperatures, wildfire, and an increased frequency 

of extreme weather events threaten transportation assets at varying locations across the state. 

Temperature extremes and increased precipitation can increase the risk of road and railroad track 

failure, decrease transportation safety, and create higher maintenance costs. Given the significance of 

transportation infrastructure to California's economy and resident's livelihoods, damage from these 

impacts could result in catastrophic economic loss for the surrounding region and State. 

As climate changes occur over time, the choices for the State and all the transportation partners 

are to build protection against the threat (defend), redesign the infrastructu.re (accommodate), or 

abandon and relocate (retreat). TI1e economic cost associated with such fortification, alteration, or 

of Predicted Sea Level Rise and Extreme Storm Events on the Transpo.rtation Infrastructure in the San 
Center (California's 'Htird Climate Change Assessment), July, 2012. 

-50U··_-rnj --~ .[yJ(:.pd f 
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TRAf\JSPORTATIO~J 

relocation of existing infrastrncture has yet to be fully estimated but is it likely to be billions of dollars, and wou.ld 

significantly outweigh the costs of inaction.2 Impending climate impacts have implications not only for the siting of 

new transportation infrastructure, but also for maintenance and operation, design features of transportation systems, 

and emergency planning and response for extreme climate events. 

Califrlrnia is building upon the foundation provided by the previous climate adaptation strategies and plans. The 

information from former strategies and plans is still pertinent, and this update represents a continuation and 

expansion of those concepts and strategies. 111e focus continues to be on identifying climate-related vulnerabilities 

in the transportation infrastructure, developing adaptation plans to define types of actions, and working to prioritize 

those actions to make the most of limited funds for capital investments. 

University of California, Berkeley and Next 10, November, 2008. 
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he California Department of Transportation (Ca!trans) realigned 2.8 miles of Highway 1 in northern San Luis 
Obispo County up to 475 feet inland of the origina! alignment to protect the route from severe coastal erosion 
exacerbated by the effects of clirnate change, The project will protect the highway for the next 100 years and 

provide access for vehicies, bicycies and pedestrians, Cornpleted in 2017, the realignment of the highway at Piedras 
Blancas will not only restore the natural functions of nearby creeks by replacing three significant crossings with bridges 
but the rernoval of artificial revetrnents vvili enable bluff and intertidal zones to reestab!ish equi!ibnum. Furthermore, the 
perrneab!e roadway subbase materials used during construction wi!I maintain the hydrologic connectivity of adjacent 
wetlands, As di mate-related extrernes such as sea-level rise, drought and flooding impact the integrity of California's 
coastal areas, the realignment of this iconic highway is one adaptive measure that wi!I uphold the built and natural 
environment for years to come. 

irnages provided by rhe Cai:fornia Departrnent ofTranspo:tarion. 
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J\s the climate in California continues to change, infrastructure within the state, including transportation, faces the 

threat of damage that may cause short-term disruptions or require complete reconstruction. To prepare for these 

potential impacts, it is imperative that transportation agencies continue to work tovvard a better understanding of 

statewide climate trends, and hovv they may impact the multi-modal transportation system. Moving forward, state 

9overnment should enhance collaboration across agencies in furthering our understanding of climate science and 

trends to ensure a coordinated response to potential impacts. 

NEXT STEPS 

Tw'L1. Workwith the State's on line climate change data portal to further identify and refine 

climate metrics and projections that affect transportation system assets, including highways, sea 

ports, airports, rail, transit, bicycle, and pedestrian infrastructure. 

1 ~1.2. Collaborate with local, tribal, and regional agencies to share and exchange climate change 

data, tools, and maps in order to enable discussion of vulnerabilities, additional analysis, 

and coordinated adaptation planning. 

1~13. Study potential locations of land subsidence and impacts to the transportation system. 

• Caltrans is studying climate changes that may impact the state highway system. 

~ 
~ 

• The High Speed Rail Authority is studying climate trends that may impact the high-speed rail system, including 

subsidence. 

• Caltrans is continuing to study the locations and impacts of urban heat islands to transportation infrastructure. 

• Funds from Senate Bill l support planning actions at local and regional levels that advance climate change 

adaptation efforts on the transportation system, which may include vulnerability assessments. 
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Vulnerability assessments are a critical element in understanding the potential climate change impacts and 

identifying specific locations that are likely to be affected. More climate data is becoming available to help state 

agencies develop their vulnerability assessments. Vulnerability assessments provide agencies with an understanding 

of their assets at risk, the scale, and the location of potential damage. They are essential in the development 

of climate adaptation plans. /\s transportation plays a si9nificant role in connecting people to well-paying iobs, 

affordable housin~;, and economic opportunities, vulnerability assessments and adaptation plans should address the 

unique characteristics of the communities that may experience climate change impacts. The needs of communities 

on the frnntlines of climate change without material resources to withstand exacerbated impacts need to be 

taken into account for effective strategies. Adaptation options are most effective when they include actions that 

protect both infrastructure and the individuals served; adaptation solutions should have multiple benefits includin9 

irnprovin9 infrastructure, reducing pollution, providinq rnulti·modal transportation options, and facilitating community 

engagement 

When vulnerable segments of the transportation system are identified, steps should be taken to protect infrastructure 

and ensure that the surrounding communities will continue to have access to vital destinations and services. The 

first step in this process is the development of adaptation plans. Adaptation means anticipating the adverse effects 

of climate change and taking action to minimize or prevent damage. Depending upon the function of the various 

transportation systems, adaptation measures should be identified that protect infrastructure now and in the future. 

v\Tell-planned early adaptation measures save money, resources, and lives. 

NEXT STEPS 

T <t 1. Use climate change projections to analyze the vulnerability of transportation assets to climate change 

impacts and, where relevant, identify associated operational issues for both congestion management 

programs and emergency vehicle access and management plans. 

1 w2.2. Review and refine the outputs of vulnerability assessments with asset-specific information from 

departmental design, construction, maintenance, and survey engineers, professionals, and databases. 

1002.3. Create adaptation plans to address vulnerabilities identified in assessments. 

Tw2.4. Coordinate and integrate (wherever feasible) local, regional, and state adaptation plans. 

• Caltrans is conducting <:%<.'s~m<.'nt~ for the state highway system, using projections of climate change/trends. 

• Caltrans is developing adaptation strategies and recommendations including lifecycle cost, natural infrastructure 

solutions, best practices in public engagement, and a process for developing adaptive project alternatives. 

• Funds from Senate Bill l support planning actions at local and regional levels that advance climate change 

adaptation efforts on the transportation system. There is $20 million available over the 3-year grant program. 
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Based in an understanding of climate proiections and trends, completed vulnerability assessments and adaptation 

plans lay the qroundvvork for transportation agencies to successfully inform and change the transportation decision· 

making process. Climate chanqe and resilience should be considered early in the planning process and canied 

throuqh the projecHlelivery process. In some cases, existing desi9n, construction, and management practices do not 

sufficiently consider climate change impacts and may not be capable of protecting transportation infrastructure in 

the lonq term. Therefore, climate change vulnerabilities and adaptation measures should be incorporated beyond the 

planning process into project desiqn, funding, materials, contractinq, construction, maintenance, and management 

By doing so, climate chanqe policies and strategies will be incorporated into existing transportation and investment 

decisions. 

NEXT STEPS 

TwJ, 1. Assess current policies, processes, and procedures to identify key entry points where climate 

change adaptation is or should be considered and incorporated. 

TwJ.2. Develop economic assessment strategies for evaluating impacts of climate change on the state's 

transportation system which include social and environmental metrics in order to help facilitate 

alternatives analysis and project prioritization. 

1 w).J. Support and implement the recommendations of the Ass<:m hly Hill 2800 (Quirk) Climate­

Safe lnfrastructure Working Group to integrate consideration of climate impacts into all 

engineering, design, planning, and investment. The working group will: 

Tw3.Ja. Identify current informational and institutional barriers to integrating 

projected climate change impacts into state infrastructure design. 

TwJ.Jb. Identify critical information that engineers responsible for infrastrncture 

design and constru.ction need to address climate change impacts. 

TwJ.3c. Determine how to select an appropriate engineering design for a range of 

future climate scenarios as related to infrastructure planning and investment. 

~ w 

TwJ.4. Ensure that all state plans, grants, investments, design, and maintenance take into account the current 

and future impacts of climate change in accordance with Public F\esotir(es Crxk 7! 
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ONGOH\!G ACTiO!\!S 

• Caltrans is ensuring the consideration and incorporation of climate change impacts and vulnerabilities across 

divisions through a Departmental review of standard procedures, guidance, and tools. 

• Caltrans is ensuring that California's zero-emission vehicle (ZEV) future is integrated into ongoing investments 

and is committed to supporting the Governor's ZEV Ad ion Phm with its own Caltnms Zern-Ernission Vehide 

Ad ion Phm. 

• The California Transportation Commission included non-binding recommendations and information in the 

KcTi<md 1 TransportAion PLm Gu.frkU1ics to support incorporation of climate adaptation. 
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A resilient transportation system is one that is able to continue to provide essential mobility options during extreme 
weather caused by climate change. In order to create a more resilient system, transportation aqencies must identify 
and implement adaptation strategies that protect the system from short· and lonq· term climate change impacts. 
~·Jevv and innovative desi9ns, materials, and maintenance practices will be necessary to increase the resiliency of the 
system as the climate continues to chanqe. State transportation a9encies should coordinate and collaborate with 
local, regional, and federal partners to create consistent solutions that increase the resiliency of the multi· modal 
transportation network and the communities they serve. 

NEXT STEPS 

Tw4.1. Identify, promote, and incorporate successful adaptation strategies, designs, and building practices that 

can increase the transportation system's ability to address identified vulnerabilities. 

T~4.:Z. Increase asset monitoring capabilities to identify climate-related changes to transportation infrastructure 

in order to direct maintenance to assets that require preventative maintenance. 

Tw4.3. Use innovative materials and infrastructure design to optimize transportation resilience and extend 

design life of assets. 

1~4.4. Use both structural and natural infrastructure solutions such as wetland 

restoration and creation, as well as rock revetments and seawalls, to protect 

transportation assets. 

Tw4.4a. Investigate methods to blend the structural and natural solution 

techniques to achieve multiple benefits, such as groundwater recharge, 

stormwater management and flood prevention, mitigation of the 

urban heat island effect, neighborhood beautification, a more pleasant 

environment for pedestrians and bicyclists, and protection of 

transportation facilities. 

Tw4.5. Support and develop multimodal transportation routes to provide a variety of travel options in the case 

that a route is damaged. 

Tw4.6. In the transit sector, provide service to cooling centers in easily accessible locations, encourage 

public transit design decisions that lower urban heat island, and use passive cooling where 

possible at transit stops. 

Tw4. 7. Educate those who use active transportation (bicycle and pedestrian) about heat illness 

prevention and treatment. Along pedestrian facilities with high-heat days, provide shade 

sidewalks/paths and public water fountains to prevent heat illness. Where possible, use 

pervious pavement for bicycle and pedestrian pathways to increase water infiltration. Refer 

to California Environmenhl Protection Urlxm Heat island Index to help 

identify best locations for these efforts. 
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1004.$. Tmplement adaptation plans (see T-2.3) in order to reduce/eliminate vulnerabilities, as funding allows. 

1004.9. Provide information to the Governor's Office of Emergency Services about segments of the 

transportation system that are expect to be impacted by future climate events in order to enhance 

emergency preparedness. 

1~it9a. Work with the Governor's Office of Emergency Services to identify vulnerable 

transportation segments that disadvantaged communities will rely on during future 

climate events to address inequitable impacts during emergencies. 

• Caltrans is supporting adaptation research and pilot projects including a of State~ Route~ 37 in the San 

Francisco Bay, a green jnfrastrudure study on State Route J at Elkhorn Slough in Monterey, and acLipt.at.ion 

in I1urnbok1t. C<>1rnty for HjgJnvay !. 

• Caltrans' emergency management team works with the Office of Emergency Services to protect the public and 

prepare the transportation system for climate events. 

• Build the statewide rail network as outlined in the 2018 State Rail Plan, including high-speed mil pkise l <1ncl 2 in 

order to provide connectivity and multi-modal mobility options on every major corridor. 

• Build high-speed rail to provide reliable access to urban centers across the state with increased public transit 

and active transportation opportunities around stations 

• Caltrans' .?O l8 St.ate Rflj] Phn identifies priority rail corridors and supports electrification of these corridors 

to increase the reliability and efficiency of the rail network, thus providing needed resiliency shou.ld dimate­

related emergencies compromise alternative routes. 

• Caltrans projects incorporate Street,;" elements that provide transit, biking, and walking throughout 

the transportation system. TI1ese alternative transportation routes connect communities, and provide equitable 

access to evacuation routes. 

• Caltrans is installing electric and hydrogen fueling infrastrncture to support the expansion of alternative fuel 

vehicles that reduce fuel dependency. 
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Providing outreach and education and sharing information is essential in advancing the knovvledge base on 

climate change and adaptation. Information sharing among transportation agencies, academia, and private entities 

is necessary to build a resilient system that can serve all California residents vvith vital transportation options. 

Transportation agencies should continue to conduct and support research, and provide education on the grovving 

science behind climate change and the innovative resiliency measures being implemented. State agencies should take 

the lead in encouraging communication and collaboration among local, regional, federal agencies, the private sector, 

the public, and other stakeholders. 

1005.1. Encourage collaboration and integration among state, regional, and local 

adaptation efforts. 

T005.2. Analyze and compare data and methodologies used for infrastructure vulnerability 

assessments in the Fourth Climate Change Assessment, Department of v\Tater Resources' 

vu lner<1bi1ity flssessmcnl, Department of Transportation <1sscssrnent, and other 

relevant assessment products to understand best practices and opportunities for 

coordination. 

T~5.2a. Utilize the Research Working Group for the Climate Action Team to coordinate and scope all 

future initiatives that involve climate science. 

1~53. Engage public organizations and individuals to discuss the expected impacts of climate 

change on the transportation system, and to identify adaptation solutions that protect 

nearby communities, especially those with vulnerable and/or disadvantaged populations. 

T005.4. Encourage advanced coordination between transit operators to facilitate evacuations during 

extreme climate events. 

ONGOH\!G ACTiO!\!S 

• Caltrans convenes and participates in climate adaptation workshops with local, regional, and federal partners, 

academia, and other transportation stakeholders. 

• Caltrans and the California Coastal Commission created an Tntegrated Planning Team to coordinate policy 

implementation between agencies. 
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limate change will affect the productivity of California agriculture and rangelands, the health and 
biodiversity of terrestrial, coastal, and marine ecosystems, and the function of our vvater systems in complex 
and interconnected ways. These natural and managed systems provide goods and services-including food, 
vvater, energy, climate regulation, carbon sequestration, protection frorn floods and natural disasters, disease 

and pest regulation, and cultural resomces-------that are vital to the social and economic well-being of the entire state. 
These lands rnust be safeguarded and restored so that they can continue to provide essential services for people 
and vvildlife. 

Safeguarding these goods and services will require ecosystem and landscape-level management. This section 

organizes these needs across the following five chapters under the umbrella of "Natural and Managed Resource 

Systems": 

Biodiversity and Habitat 

Forests 

This section links directly to the prior section, "Social Systems and the Built Environment:' Investment priorities 

for and around rural, tribal, and coastal communities support natural and managed systems while providing public 

health, infrastructure, and community development benefits. Strategies to safeguard oceans and coasts also support 

emergency management, land use, and community development strategies, protecting communities within coastal, 

San Francisco Bay, and Sacramento-San Joaquin Delta counties that host over 75 percent of California's population. 

Measures to protect forests, agricultural lands, and rangelands and to foster sustainable development align with land 

use planning strategies outlined in the "Social Systems and the Built Environment" section. 

This section presents high-level recommendations and metrics to help evaluate climate impacts and related 

government responses. It shows how ongoing state-fonded research is supporting and informing adaptation policy 

and action, then details each sector's ongoing actions and next steps for every high-- level recommendation. This 

structure is also intended to link directly with the "Natural and Managed Resources and Systems, and TI1eir Uses" 

chapter in the Internatiornl Panel on Climate Firth Assessment California's alignment with local, 

regional, national, and international efforts is part of its global efforts to lead climate action and make policy based on 

the best available science. 
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ric~lJ I 

uccessful food crop production is closely tied to weather, which are the 

conditions of the atmosphere over a short period of time, Climate change 

is changing the longer-term patterns of atmospheric conditions, and the 

resulting impacts are expected to worsen over the next century. Climate 

impacts like unpredictable water availability, rising minimum and maximum 

temperatures, extended heat \Naves, changes in the prevalence of plant and 

livestock pests and diseases, and impacts to beneficial species directly affect 

agricultural food crop and livestock production. 

Climate change impacts on agricultural food production are complex and variable. 

Some crop yields may decrease due to changing average, minimum, and maximum 

temperatures.' For example, a reduction of winter chill hours is harmful to many 

high-value fruit and nut crops.2 Extreme heat results in additional costs for 

livestock cooling and may lead to losses in production,3 Changes in climate can 

also create or exacerbate other environmental concerns such as declines in water 

quality, groundwater security, soil health, and pollinator species, and increased pest 

pressures. 

Despite the many ways that agriculture is threatened by the changing climate, the 

diversity of California agriculture and the State's unique micro-climates offer a suite 

of potential opportunities to improve the resiliency to climate change, Additionally, 

the use of precision agriculture technologies and sustainable on-farm management 

practices provide room for increasing 

climate change adaptation while at the same time reducing negative environmental 

impacts. An agricultural food production sector resilient to climate change will 

remain diverse and highly productive in the midst of disruptions. The State can 

support the efforts of California farmers and ranchers to adapt to climate change by 

developing tools, providing outreach and education opportunities, and incentivizing 

on-farm management practices that offer increased resiliency to climate change impacts. 

Clirnate impacts like 

unpredictable water 

availability, rising minimum 

and maxi1r1um te1r1peratures, 

extended heat vvaves, 

changes in the prevalence 

of plant and livestock pests 

and diseases, and irnpach 

to beneficial specie'.; directly 

affect agricultural food crop 

and livestock production. This 

poses a significant threat to 

California, \Nhich grows over 

33% of the US's vegetables 

and tvvo-thirds of its fruits 

and nuts. 

l Lob~:ll, David, Field, Christopher. NkholJs Cabill, Kin'tberly, & Bonfils, c~:Hne. "[mpacts offotun' i.:lirnat~: changt' on California perennL1l crop yields: nwdt1l 
p.rojections with climate uncrrtalnties." 2006. 

2 Lurdeling. Eike, Zhang, fv1inghui.1., 8z Girvetz Evan. "Cli.mi.1.tic Lead to Declining \\Tinter Chill fo.r Fruit and Nut Trees in California during l 9~i0-2099." 2009. 
bt:_;t! /_10:_1.:::nals.plns,ot·g/;?k:so;1e/:Jrtkl"•?id---- J :1. l 
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hanges to the climate are impacting the a!ready brief precipitation season in California. Seth and Miche!le 
Rossow utilized funds from the California Department of Food and Agriculture's Stale 'Nater and 
l::nhance1rent (SWEEP) to purchase and 1nsta!I an improved irrigation system on their farm in Merced 

County. Seth and Michelle Rossow Farms now automate irrigation of tomato and bell pepper crops on their 175 acres 
of land. The automation mechanism on their existing sub-surface drip irrigation system utilizes newly instal!ed soil 
moisture probes to a!ert workers when the crops need water. The new system thus conserves water by utilizing smaller 
quantities more frequently and direct!y to the crop root zones. After rep!ac1ng an above ground diese!-fueled sprinkler 
system, this automated irrigation technology is not only saving water, but also reducing diesel emissions, conserving 
electricity, and saving money. Efforts to accommodate for climate change by enhancing the water and energy efficiency 
of existing agricu!tura! systems in this way are imperative components of a resilient future. 

Ciock"wise from top r:~1ht: 

"Drip system ins1al!ed in a stone fruit orchard. 
fl Drip system instal!ed :n a vineyard. 
111 fV1icrosprinkler system installed in a vvalnut orchard. 
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California's tv'lediterranean climate makes it a unique and unparalleled agricultural food production region for 

the State, nation and vvorld. Hovvever, the short precipitation season makes irrigation a necessity with a reliance 

on winter snow pack, vvhich is declining,4 California irrigation infrastructure includes snowpack, reservoirs and 

rivers, lengthy conveyance canals, pumping stations and groundwater aquifers. The movement of water throughout 

the state requires considerable energy input The agriculture sector has been making strides in water and energy 

efficiency, By converting to lower carbon-emitting energy sources and by reducing the water applied, agriculture in 

California is reducing its overall vvater-energy footprint while becoming rnore resilient to increasin9ly variable water 

resouro-:s. 

J.\,__~~1,. ~1" Begin implementation of the 2017 St1te \\rater 

(SWEEP). 

_f\w'L:t Award funding for a project(s) that combines improvements to water conveyance with 

on-farm water conservation techniques through the 2017 California Department of Food 

and Agriculture and Department of \\Tater Resources \Vater lJse 

& State \V:iter and Enhancement 

A '"'1 ,;t Coordinate with other State and Federal agencies such as the California Energy 

Commission to identify funding for research into water use efficiency impacts of on--farm 

practices. 

• The California Department of Food and Agriculture uses stakeholder input provided at meetings of the 

E~nvironmentaI Farming Act Scien(l' F'and to improve S\VEEP. 

• The California Department of Food and Agriculture released a joint request for proposals for a pilot program 

that uses Proposition I funds dedicated to agricultural water use efficiency to provide a range ofbenetits for those 

programs. 

• The U.S. Department of Agriculture and the California Air Resources Board worked with the California 

Department of Food and Agriculture to investigate existing research and tools to estimate the water and 

greenhouse gas emission benefits of irrigation system improvements. 

• TI1e California Department of Food and Agriculture works to help bring farmers together with technical experts 

and conservation practitioners. 

4 B;1les, Roger. 2013. --"'"""moo 
Adaptation Consorti um, 

Safeguarding California Plan: 2018 Update 

and -.vVate.r ~'field" presented at the C.:i.lifornia Depa.rtrn.ent of Food m1d Agriculture Climate Change 
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Healthy soils provide a foundation for long-term agricultural sustainability, capture of atmospheric carbon dioxide 

greenhouse gases, and sequestration of that carbon in agricultural soils! The United Nations declared 2015 the 

and recognized the importance of sustainable soil management to future agricultural food 

security and reducinq the magnitude of climate change impacts. California launched its own 

in 2015, an intera9e1icy effort to increase soil carbon and reap other potential co-benefits such as improved plant 

health, enhanced microbial biodiversity, dust prevention and increased water retention of soils. These benefits 

extend ofH3rm and holistically benefit communities and the environment. The California Department of Food and 

J\griculture leads the Healthy Soils Initiative, promoting management practices with soil health benefits to the 

aqricultural community . 

.tz<L-1, Collaborate with partner agencies to customize or develop tools that quantify the greenhouse gas 

benefits from management practice on various farm and ranch management practices. 

A <L:t Identify a process for estimating co-benefits to water and air quality at a community 

level. 

i-\<:tzt Announce awards for the Healthy Soils Incentive and Demonstration Program to provide grants to 

agricultural operations to employ specific management practices that increase the carbon content in the 

soil. 

t't<?A., Fund demonstration projects to showcase the multiple benefits that can be achieved through practices 

designed to enhance soil carbon. 

J.\"2,'.:.L Work with stakeholders and the California Air Resources Board to incorporate additional management 

practices into the Healthy Soils Incentive and Demonstration Program. 

A<Li~, Build fo.rther collaboration between CDFA, CalRecyde, and other partner agencies to identify 

strategies on how healthy soils can contribute to achieving some of the other state agency waste 

reduction and environmental objectives and goals. 

• TI1e California Department of Food and Agriculture provides information on the Healthy Soils Initiative to the 

public through outreach events such as State Board of Food and Agriculture meetings, 

co-hosted by the U.S. Department of Agriculture Natural Resource Conservation Service, at meetings of the 

E~nvironmcntal Farming Act Scicn(l' and through Climate Smart Agriculture webinars. 

5 Paustian, Keith et al. "Climate-smart soils." Natu.rr. 2016. ::.:i.p:;:/.hv•,.,,1v.n1.1:-:..t:~·.1.:un-:/:1;;:.t1;rr;/}:iur.r.al/VS'5.~/r:7:_;:-1 7/fu][/:1,:1l:fr_:_7 J ~14.bi.n--:l. 
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• The California Department of Food and Agriculture is administering the 

Demonstration Program. 

• TI1e California Department of Food and Agriculture continues to collaborate with the U.S. Department of 

Agriculture and other state agencies to investigate existing research and tools to estimate carbon benefits of soil 

management. 
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California's dairy sector has achieved extremely high levels of production efficiency over the last 20 years, increasing 

the milk produced per cow by SO Dairies however are a critical industry for reducing methane emissions 

from manure management to reduce methane greenhouse gases. Dairy operators need flexibility to implement 

greenhouse gas reduction management practice solutions suited to their particular clair; operation. The State can 

meet this need for flexibility by providing incentive programs focused on producing multiple benefits to continue to 

support high production efficiency \Nhile providing greenhouse gas emissions reductions and benefits in other sectors. 

The potential for synergies in renewable energy and soil health make dairies a key participant in climate resilience in 

California aqriculture. 

i\ <~L '1, Begin construction of the 18 projects selected as part of the California Department of Food and 

Agriculture's 20 I 7 Rese~nd1 and 

t't<:LL Announce awards for the 2017 Alternative Manure Management Program (AMMP). 

J.\"::t:lL Seek input from communities with dairy-dependent economies regarding the benefits and 

drawbacks of different dairy management practices. 

i\<l4, Encourage dairy operators to take advantage of other California Department of Food and 

Agriculture incentive programs such as the Healthy Soils Incentive and Demonstration 

Program and State ·water Efficiency and Enhancement Program in order to maximize 

benefits and synergies. • . . 

• Grants for dairy digesters, reduce methane emissions, address Senate Bill L'83 (Lara) implementation, and 

produce renewable energy through the Dairy Digester Research and Development Program. 

• The California Air Resources Board and California Department of hlod and Agriculture are convening a group 

of researchers and dairy industry representatives to provide recommendations on how to achieve greenhouse gas 

emission reductions on dairies and to identify opportunities for synergies with soil health and renewable energy. 
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/\s California's population increases, California farmland is increasingly threatened with conversion to urban 

uses. California's farmland offers multiple climate benefits in addition to agricultural production, such as carbon 

sequestration, groundwater recharge, and wildlife habitat Permanently protecting California farmland with 

agricultural conservation easements ensures that farmland will remain available to provide food and co-benefits for 

future generations. 

_f\"4; -1, Continue funding for the Department of Conservation's Sustairnbk Lands 

C0nservatjon and California Farmland 

A '"l{.,;L Continue working with land owners and local governments to support Wi!Ji<1msc>n Ad 

participation, identifying opportunities to improve implementation. 

i-\"it,ZL Provide funding to local governments and tribes to develop and implement agricultural 

protection policies like farmland mitigation policies, agricultural buffers, and right to farm 

ordinances. 

t\"tfA., Employ the 2017 update to OPR's Gener<1l FLrn 

protecting open space, including agricultural land. 

which include new sections on 

• The Department of Conservation is leading the implementation of the Sustairnbk Lands 

Conservation for the Strategic Growth Council. 

~ w 

• TI1e Department of Conservation administers the Williamson Act, which provides farmers and ranchers with 

property tax incentives to keep their land in agricultural production. 

• TI1e Governor's Office of Planning and Research has released a Genenl Phn CuideHnes 

consideration of Open Space and Agricultural Land Conservation. 

including 

• The rr:sc~arch phn of the Climate Action Team includes investigation of the climate benefits of farmland 

conservation in the research agenda for the next five years. 

• \,'fbrant c·orrnnunities ar1d in 2050, a document prepared collaboratively by 

many state agencies, focuses on the objectives of conservation and sustainable development. 
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Climate Smart J\griculture is a platform that allmNs for the development of specific climate change adaptation and 

mitigation measures while at the same time sustainably increasing agricultural productivity, Clirnate-srnart agriculture 

management practices are most efficiently and effectively shared by peer-to-peer; farmer-to-farmer interactions. The 

California Department of Food and A~;riculture encoura9es communicatin9 about mana9ement practices at the local 

and even international level, holding Climate Smart l\91iculture events, 

.t\"5, ·t, Continue collaborations with research institutions and international partners to share experience and 

knowledge about solutions to climate change impacts . 

.t\"5,;;L Expand the utility of the Califrlrnia Department of Food and Agriculture Climate Smart Agriculture 

for discussion of research and practical applications, 

i\ .,:;L'.t Through the use of incentive programs and advancement of assessment tools, increase awareness of 

technical and conservation expertise at California Resource Conservation Districts, USDA Natu.ral 

Resource Conservation Service, and University of California Cooperative Extension. 

i\ "'.:.L4, Scale outreach programs to farms of all sizes, being inclusive of all crops, demographics, and regions. 

• CDFA has developed a C1irnate Smart Agri(ulture webinar series to explore various climate resiliency efforts on an 

international level. 

• Leadership at CDFA uses international agricultural delegation visits to learn and share insights on climate change 

adaptation, 

• CDPA and partners such as the Strategic Growth Council and technical assistance providers continue to reach out 

to all members of the agricultural community (farming and livestock operations of all sizes and organizational 

structu.res) to increase awareness of funding opportunities made available through CDPA's Climate Smart 

Agriculture program. 
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Biodiversity and Habitat 

alifornia is home to one of 25 global hotspots for conservation, because 

of both its remarkable biodiversity and the significant threat of losing 

habitats and vvildlife species unique to California, 1 California also has the 

highest number of native and endemic plant species of any U,S, state and is 

recognized as one of 34 global hotspots for plant diversity,;: Climate change is one 

of the biggest threats to conserving the rich biodiversity found in this state, 

Species and ecosystems in California are valued both for their intrinsic worth and 

for the services they provide to society. Air purification, water filtration, flood 

attenuation, food provision, recreational opportunities such as fishing, hunting, 

wildlife viewing, and more are all services provided by ecosystems. These services 

can only be maintained as long as ecosystems are healthy and robust, and continue 

to function properly under the impacts of climate change. A recent study examined 

California has the hi~Jhest 

number of native and endemic 

plant species of any US 

state, but climate change 

is threatening much of our 

natural bounty. 

the vulnerability of all vegetation communities statewide in California and found that 16 of 29 were highly or 

nearly vulnerable to climate including v\Testern North American freshwater marsh, Rocky Mountain 

subalpine and high montane conifer forest, North American Pacific coastal salt marsh, and more.3 Vegetation serves 

as the underlying support providing habitat for wildlife, so this projection indicates both the vulnerabilities of 

individual species and the magnitude of changes to come, 

TI1e 2009 (~linratc and the follow- up 2014 Plan described 

the expected impacts of climate change on biological diversity and habitat in Califrlrnia, and outlined strategies to 

minimize these impacts. Tn this 2018 update, we do not provide a review of the impacts to biodiversity, but build 

upon the strategies developed in previous iterations of the Plan and identify steps to continue facilitating adaptation 

to climate change in the biodiversity and habitat sector. 

While the biodiversity and habitat sector content is focused on climate adaptation, it should be noted that ecosystems 

in California also provide a means to mitigate climate change via natural sequestration and storage of carbon. This 

topic is explored in depth in both the Natural Resources Agency's I\;rc~st Carh<m Flan and the r\dTlrn l and 

Linds section of California's forthcoming 2014 Scoping Flan Update to meet 2030 greenhouse gas targets. Natural 

lands carbon sequestration is therefore not addressed in detail in this document. However, it is important to note that 

adaptation and mitigation eff:::)rts are intertwined, and many of the activities described throughout this chapter may 

also support the State's etforts to reduce greenhouse gases. 

Many of the advancements to date in this sector can be attributed to strong partnerships with non-state 

organizations. These include partnerships with local governments, federal agencies, other state agencies, 

non-governmental organizations, and California Native American Tribes, as well as collaboratives such as the 

1 lv1yer:;, N,R .. Cc Mitt~:rmeier, Ge lv1ith:rmeier. G, da Fon:;ecd, and J. [(ent "Biodiversity hotsrots for conservation priori1h1 ~( NJtur~: 403:853--858. 2000, 

2 Con:;ervJtion InternationJL "Biodiversity ho1srots: CJ]ifornia floristic provh1ce," 2015c 

3 -[home, JJL, 
Environment, 

J. '~'\ dimJk i.:hange vulnerJbility Jss~::;srnent of CdHfornia's t~:rn1 striJ l vegeta1ion." Informdtion Center for tbe 
2016. 
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U.S. Department of the Interior's regional Landscape Conservation Cooperatives, the Bay Area Ecosystem Climate 

Change Consortium, the Climate Science Alliance - South Coast, the San Diego Climate Collaborative, and many 

more. hJrther, the work of this sector is underpinned by the use of best available science which to date has been 

supported by the U.S. Department of Interior Climate Science Centers, U.S. Department of Agriculture Climate 

Hubs, and other entities. The collaboration among partners and the transfer of information-both scientific data and 

practical experience-will help to ensure that common pitfalls are avoided, and that we collectively maximize benefits 

to species and habitats while balancing the needs of humans and wildlife. 
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idal marshes are vegetated coastal wetlands that provide critica! habitat for numerous species, including young 
sa!mon, stee!head trout, shorebirds, waterfowl, harbor seals, and endangered birds and mammals like the 
California Ridgeway's rail and salt marsh harvest mouse. As climate change cha!lenges the integrity of these 

habitats, restoration efforts are critical to maintaining a resilient coast. The South Bay Salt Pond Restoration Project iS 
the largest tida! wetland restoration project on the West Coast. When complete, the restoration will convert 15, 100 
acres of forrner sa!t evaporation ponds at the south end of San Francisco Bay to a rrnx of tida! rnarsh, mudflat and other 
wetland habitats. In addition to restonng and enhancng wet!and habitat, the project also aims to provide wild!ife­
onented pub!ic access and recreation as wel! as flood rnanagernent in the South Bay that will increase resi!ience to 
sea !evel rise. The project is a partnership between the US Fish and Wild!ife Service, California Department of Fish and 
Wildlife, the State Coasta! Conservancy, and other federal, state and !ocal agencies. The first phase of projects, which 
restored or enhanced 3,750 acres, was completed in May 2016. The second phase of projects (3,335 acres) wil! break 
ground in 2018. 

ima~ies prov:cled by Cris Benton. 
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State agencies must continue to incorporate the latest climate science, projected and observed impact information 

for fish and wildlife, and adaptation principles into conservation planning efforts to ensure climate-smart actions are 

taken at the local, regional and state-wide scales. This means going beyond a general recitation of climate projections 

and basic impacts to biodiversity by incorporating climate vulnerability information for species and habitats, using 

that information to inform conservation priorities and actions, and developing robust adaptation strategies is 

necessary to meaningfully address climate risks in conservation plannin9 efforts. 

Candidates for this type of work include planning etforts such as Na tu.ml 

Habitat Conserva!:i<)11 Plans (HCPs), Joint--Venture Implementation Plans, 

regional advance mitigation planning, C<)nservation lnvest:ment California EcoRe,;t,)n', 

and many more. Many of these conservation planning exercises are aimed at preserving biodiversity, protecting 

federally or state listed species, aiding in species recovery, promoting habitat connectivity, and finding mulh-benefit 

conservation solutions through integration with agriculture and working landscapes. Some of these etforts may also 

provide the opportunity to promote the use of natural infrastructure to benefit wildlife while pursuing a separate 

objective. Incorporating climate change will only strengthen each plan's ability to achieve these goals in the long­

term. 

Capacity to integrate climate science and to implement conservation plans varies among agencies, partners, and 

stakeholders. Leveraging resources and information will be essential. 

NEXT STEPS 

8~1.1. Continue to implement current natural resources plans with climate adaptation measures, and utilize 

opportunities to ensure climate change is well represented in upcoming planning efforts (e.g. the 

development of NCCPs, HCPs, new Conceptual Area Protection Plans (CAPP), updates to State 

Wildlife Conservation Board Strategic Plan, and updates to the SLlte WDdlifr Adion Plan). 

8 001.2. Tdentify the best available climate science to use in conservation planning efforts at different 

scales (e.g. refugia data, landscape resiliency, connectivity, etc.) 

6 001.3. Develop specific guidance on how to use best available science in various conservation planning 

applications. 

8~1.4. Engage and support local and tribal communities in their planning processes where significant 

ecological resources are concerned. 

ONGOING ACTIONS 

• Climate change adaptation is addressed in several NCCPs that are either completed or in progress. 

• TI1e California Department of Fish and Wildlife developed general guidance frlr incorporating climate change into 

NCCPs, available on a website. 
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• A number of city and county general plan and regional sustainable community strategies integrate climate change 

into their guidance. 

• California Department of Parks and Recreation continues to refine tools that will enable the department to 

integrate climate change adaptation into general plans and other planning documents. 

• Climate change was thoroughly integrated into the Department of Fish and Wildlife's 20 l ') State Vil ildlife !htion 

F'hn update process, final document and associated Flans. 

• Climate change adaptation is integrated in the Department of Fish and Wildlife's 2017- 2050 Delta Conservation 

Framework that lays out goals and strategies with focus on the long--term conservation of ecosystem processes in 

the Sacramento-San Joaquin Delta to protect, restore, or enhance ecological fonction. 

• The Delta Stewardship Council is embarking on an amendment to the ecosystem chapter of the Delta Flan that 

will incorporate the latest climate change science in the Plan policies or recommendations for actions to protect, 

restore, and enhance the Delta ecosystem. 

• TI1e Climate Science Alliance - South Coast is developing a "State of the Science" project to explore the 

vulnerability of diverse Southern California ecosystems to climate change. TI1e project aims to determine what 

conservation planning methods will best suit Southern California species in the face of a changing climate. TI1e 

final report will be part of the State's Fourth Climate Assessment. 

• TIH: multi-agency Southern California \Vetland Recovery Project is completing and adopting an updated regional 

strategy and integrates climate change considerations into quantified regional objectives. 

• The Coastal Conservancy is conducting a statewide coastal habitat climate vulnerability assessment with the 

Nature Conservancy to identify priorities for foture conservation. 

• State agencies and other partners are continuing to implement the San Francisco Bay Ecosystem Habitat Goals 

Report's recommendations, which serve as a guide for conserving important habitat. 
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/\well-connected system of habitat reserves is essential to protect species as current habitats change and new 
habitats develop, In the terrestrial environment, connectivity can provide stable pathways for native species and 
increase overall permeability of the landscape, vvhich is increasingly important in the face of habitat fragmentation 
and other baniers to species movement Connectivity is equally important in the aquatic environment, especially 
establishing linkages between areas of cold water refugia, vvhere species can survive through habitat disruptions. 
Acquisitions through fee title and conservation easements are tools that can be used to preserve critical wildlife 
corridors and areas of potential refu9e or high resiliency in the face of climate change_ 

Connectivity is already a basic consideration in most land acquisition efforts, and habitat connectivity in California 

has been mapped at the state-wide scale, such as the California E~ssentiaI Habitat Connectivity mapped by the 

Department of Fish and Wildlife and Caltrans, and at finer scales in some regions of the state. This recommendation 

is intended to move beyond business-as-usual connectivity planning and promote the development of connectivity 

and reserve designs that might be different in the context of climate change and as land uses change over time. In 

general, striving for diversity in corridor attributes and redundancy in corridor placement (i.e. expanding the area 

covered by corridors) may be necessary tactics. Connections that are likely to remain viable under a range of future 

climate scenarios should be prioritized. 

Enhancing connectivity, especially when informed by dim ate change information, will allow for dynamic changes on 

the landscape and will likely benefit a multitude of species. This is one of the most foundational and potentially most 

beneficial adaptation strategies we can undertake to address climate change in the biodiversity and habitat sector. 

NEXT STEPS 

Bw:Z.1. Identify areas within the state that may serve as possible refugia under climate change. 

BM:Z.2. Evaluate potential resiliency of the natural landscape in California to climate change to support planning 

at a broader, landscape scale. 

BM:Z.3. Identify and prioritize climate--smart corridors at multiple scales for incorporation into land 

acquisition decisions, Include a valuation of corridors based on ecosystem services provided and 

co-benefits for other sectors, where possible. 

Bw:Z.4. Determine how best to define and evaluate connectivity at various scales, so that it may be monitored 

over time. 

ONGOING ACTIONS 

• A state assessment on climate connectivity is being carried out by UC Berkeley as part of the state's Fourth Climate 

Change Assessment. 

a regional connectivity analysis, was completed in 2015. 
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• Connectivity to existing protected habitat and to other lands proposed for conservation is an existing 

consideration in the guidance and format for land acquisition proposals. 

• A robust and innovative scientific methodology is being developed to evaluate and plan for current and future 

landscape connectivity under projected climate and land use conditions in the South Coast. This project was 

designed collaboratively by Department of Fish and Wildlife Region 5 staff and local scientists from San Diego 

State University as part of the Climate Science Alliance-South Coast. 

• ln 2016, the Department of fiish and Wildlife created a new Conservatjon i nvest.n1ent 

in response to Assembly Hill 2087 (Levine). The program went into effect on January l, 2017 and encourages a 

voluntary, non-regulatory regional planning process intended to result in higher-quality conservation outcomes 

and includes an advance mitigation tool. The Program uses a science-based approach to identify conservation 

and enhancement opportunities that, if implemented, will help California's declining and vulnerable species by 

protecting, creating, restoring, and reconnecting habitat and may contribute to species climate change adaptation 

and resiliency. 
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Restoration and enhancement can be used to increase resilience of degraded systems and reduce vulnerability to 
climate change. Restoration refers to activities to re-establish critical ecosystem functions, and enhancement refers 
to activities to improve degraded ecosystems. Clirnate-srnart restoration refers to conducting restoration in a manne1 
that prepares the system for the impacts of climate chan9e. r{estoring lost and degraded habitats can improve thei1 
capacity to support a diversity of species assemblages and re-establish or improve ecological processes (e.g. sediment 
deposition, 11Vater filtration, etc,), Restoration and enhancement can also support wildlife corridor usa9e as restored 
systems may better support wildlife movement, and provide food, water, and cover. 

We can better utilize the abundance of climate vulnerability information that has been generated for fish, wildlife, 

and plants in California to help target some of our restoration and enhancement efforts. Activities such as invasive 

species detection and removal can help to reduce existing non-climate stressors to support ecosystem function and 

structure and reduce potential vulnerabilities to climate change. Invasive species can significantly contribute to 

habitat degradation and decrease resiliency. 

State agencies should continue to work with partner organizations and the broader conservation community to 

clearly define climate-smart restoration and enhancement, describe what they looks like in various ecosystem types, 

and differentiate benveen climate-smart restoration and business-as-usual restoration. 

NEXT STEPS 

B<3.1. Support the development of climate-smart restoration/enhancement tools and training 

for state agency staff. 

Bw'.3.:Z. Prioritize restoration or enhancement of areas with highly or moderately vulnerable 

ecosystems and with appropriate species and genetic stock to increase the likelihood 

of population persistence into the future. 

Rw'.3.3. Develop standards and processes for determining success of restoration efforts in relation to climate 

adaptation (e.g. have ou.r actions have increased resiliency?), and explore long-term funding options to 

evaluate adaptation success. 

ONGOING ACTIONS 

• The Watershed Rc'storntion Crants Brnnc:h at the Department of Fish and Vvildlife funded 44 restoration planning 

and implementation projects through Proposition l funding in tiscal year 2016-2017, supporting California's 

EcoRestore initiative. These projects included both aquatic and terrestrial habitat restoration. CDFvV plans to 

release the next Prop l solicitation in late spring or early summer 2017. 

• All State departments that were provided with funds under the 

and W<1krshl'ds" chapter of Proposition 1 are coordinating to provide ecosystem benefits at the watershed and 

regional level. 
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Monitoring current conditions on the landscape is necessary for being able to identify climate impacts to fish, 

wildlife and plants, and their responses to those impacts, Examples of information that could be monitored include 

population data, such as distribution and abundance data for species in aquatic, terrestrial, and marine ecosystems; 

behavioral observations such as changes in geographic distribution or migration patterns; wildlife health such as 

disease occurrence and impact; and other factors such as impacts to food availability and habitat alteration or 

degradation due to invasive species or other stressors, 

This recommendation is aimed at continuing and expanding existing etforts to map and monitor species in 

Califrlrnia, as well as determining whether or not observed changes such as those in species populations, behavioral 

patterns, and disease events are tied to changes in climate (e.g. changes in precipitation, temperature, sea level 

rise, altered hydrologic regimes, etc.). Species and ecosystems can be impacted by a number of different factors, 

but understanding when, where, and to what extent climate is the cause of those changes will help state agencies 

determine how best to respond. 

Monitoring every species across California is not reasonable or resource-efficient; instead, identifying areas or 

specific locations that might exhibit early signs of change, or even key species that might be harbingers of change 

would be a pragmatic way to monitor and detect climate-related impacts to fish, wildlife, and plants (i.e. key indicator 

species). In particular, vegetation mapping and monitoring can be extremely useful and pragmatic, as vegetation 

is often considered to be the best single surrogate for habitats and ecosystems, fine-resolution vegetation data and 

mapping can inform not only conservation efforts, but also infrastructure and land-use planning, This may be 

a strategic place to focus initial expansion of monitoring eff:::)rts and attempts to discover connections to climate 

change. Tracking invasive species, with consideration of potential proliferation under changing temperature and 

precipitation regimes, will also be important. 

Strong coordination between state agencies and other organizations conducting ecosystem monitoring will be crucial, 

especially when similar protocols or methods are being implemented; building upon or supplementing existing data 

sets and monitoring efforts where possible will be a more efficient use of limited resources. 

NEXT STEPS 

8 004.1. Continue fine-scale vegetation mapping efforts for California. 

Bw4.2. Select previously mapped areas of vegetation that could be re-visited and monitored to detect 

whether any changes have occurred. 

Bw4.3. Identify indicator species and appropriate metrics to monitor (e.g. the most critical flora 

and fauna, keystone species, etc.). 

Bw4.4. Expand the Department of Fish and \Vildlife Resource Assessment Program to include 

additional at-risk ecoregions and species. 
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ONGOING ACTIONS 

• Ongoing statewide fine-resolution vegetation mapping is conducted in compliance with the Department of Fish 

and \Vildlife's of California Vegetali<m standards. 

• The Department of Fish and Vvildlife has begun time-series monitoring that will yield importance climate change 

adaptation information on a few key species. 
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Explicitly including climate change language in grant program priorities and project solicitations can achieve multiple 

benefits such as communicating climate-related expectations to project proponents and emphasizing the importance 

of the climate component; increasing the probability of receiving high quality proposals from the climate perspective; 

increasing the likelihood that the proposed project 1Nill contain forward-looking actions to benefit fish and wildlife; 

and reducing the likelihood that the project benefits to fish and wildlife and the investment itself will be overturned 

by climate impacts in the future. This recommendation also extends to investments in science and the allocation of 

funds to climate impact or vulnerability studies for fish, wildlife, and ecosystems, 

State agencies have already made significant strides in accordance with Bill J482 (Gordon, 2015), which 

requires consideration of climate impacts and use of climate adaptation strategies to inform State planning and 

investments, but need to continue making progress. For any state grant programs that do not yet consider climate 

change, language should be added to reflect climate impacts to fish and wildlife as appropriate. Grant programs or 

project solicitations that already include a climate component could be re-visited to see how climate was incorporated 

and if there is room for improvement in order to maximize climate co-benefits. Critical gaps in climate science 

related to biodiversity should be identified and filled. 

NEXT STEPS 

Sw5.1. Develop guidelines for grant programs to include impactful climate adaptation criteria. 

BMS.2. Revisit grant programs that already include climate considerations and evaluate the significance of the 

inclusion (i.e. is the climate component meaningful? What impact does it have to the funding decision, if 

any?). 

BMS.3. Develop and provide training to likely authors of land acquisition planning documents on how to 

address climate change. 

Bw5.4. Identify, and direct fo.nds to fill, gaps in scientific knowledge related to climate impacts to 

fish, wildlife, and habitat 

ONGOING ACTIONS 

• Climate change adaptation is included in many state agency grant programs, including those at the Natural 

Resources Agency, v\Tildlife Conservation Board, Department of Fish and v\Tildlife and all State conservancies. 

• Climate change is represented in several state agency strategic plans, including the Tahoe Conservancy, Sierra 

Nevada Conservancy, and Coastal Conservancy. 

• Department of Fish and \Vildlifo staff are working to strengthen the climate component in the guidance document 

used by authors of land acquisition proposals. 
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• The Department of fiish and Wildlife recently funded two climate science projects: 

• A climate vulnerability assessment for vegetation communities statewide, carried out by researchers 

at UC Davis as part of the 2015 State v\i ild.lifo Action Plan revision. 

• A climate vulnerability assessment for a subset of mammals in California, also being conducted by researchers 

at UC Davis. 
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Disseminating climate science, adaptation, and biodiversity impact information to the public furthers an 

understanding of why it is necessary to safeguard species and natural resources in California, thereby garnering 

necessary support and input from constituents. 

Resource managers and conservation practitioners need easy access to adaptation strategies for planning purposes 

and climate-smart restoration techniques and tools to apply. Existing efforts to make this sort of information available 

include C:alifornja CJjmate Commons and Point Blue Conservation Science's Clirnate--Smart Restoration Toolkit. 

State agencies need to ensure that these resources are being utilized by staff where appropriate. Agencies should focus 

on sharing resources that are easily digestible and can be directly assimilated into state agency projects and programs. 

Where possible, agencies should identify and track how strategies can be applied across various ecosystem and 

project types. Encouraging feedback from state agency staff on information delivery and potential information gaps is 

also essential. 

NEXT STEPS 

Gw6.1. Continue existing climate education initiatives such as Climate Science Alliance 

South-Coast Uirrrnte !\ids jnitiali</c~ and the Department of Fish and Wildlife's internal 

Climate Course for its employees. 

Sw6.2. Develop an ongoing informational component related to climate risks to species and 

ecosystems in the Department of Fish and \Vildlife's Office of Communications, 

Education, and Outreach program. 

BM6.3. Promote, support, or develop opportunities for on-the-ground climate action courses for State agency 

staff. 

ONGOING ACTIONS 

• Tn 2016, 73 Department of Fish and vVildlife employees completed an internal Climate Course that includes 

materials designed by UC Davis faculty. 

an initiative of the Climate Science Alliance - South Coast, is working with partners across the 

region and in Baja to engage students on climate change through art, storytelling, and science. To date, the 

program has reached more than 5,000 students in San Diego County and 4,000 students in Baja including 

opportunities for bi-national exchange events and field trips to coastal areas. 

• In fall of2016, the Department of Fish and Wildlife updated its climate website. 111is website is the main 

tool for communicating with the public on the department's climate science and adaptation work. The website 

now includes more up-to-date information and improved resources. 
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ealthy, resilient forests provide critical ecosystem services that are essential 
to climate adaptation in California. Forested lands make up roughly one 
third of our state, coverin9 nearly 32 million acres. Because of the broad 
variety of climate zones, soils, and elevations they encompass, healthy 

California host an exceptional diversity of plant and animal species. Their ecosystems 
are part of a global biodiversity hotspot 1 that provides essential habitat for native 
wildlife, stores carbon, and filters drinking water. Forest products and forest-based 
recreation support rural communities and the state economy. l1Jearly tvvo-thirds of 
California's developed water supply originates from the streams and rivers of the 
Southern Cascades and Sierra ~·Jevada mountain regions, tying healthy forests to 
the 'Nell-being of most the state's population, over 25 The urban 
tree canopy covers 15 percent of California's urban areas, providing public health 
benefits to 95 percent of Californians who live in cities. 

However, many of California's f:::)rests are currently degraded as a result of fire 

suppression, the loss of older trees, simplified forest structure, fragmentation, and 

climate change. While California forests were historically shaped by low--intensity, 

frequent fire,2 overgrown forests that have missed their natural fire cycles are less 

resilient to stresses exacerbated by climate change such as drought, large and severe 

wildfires,3 and disease. Severe drought and warmer temperatures have intensified 

the current tree mortality crisis associated with bark beetles, which has devastated 

I 02 million trees since 2010. 

• California's forests cover 

33% of the state. 

0 T\No-thlrds of Californians 

r·ely on vvater from the 

state's headvvater fore'.;ts. 

o 15% of California's urban 

areas are covered by urban 

fmests. 

m 102,000,000 trees have 

been devastated by 
California's on~Joing tree 

mortality crisis since 201 CJ 

Degraded forests fall short of providing the full range of carbon and water storage benefits that could help the State 

mitigate and adapt to climate change. In overgrown forests with higher densities of small trees and fewer large 

trees, competition for scarce resources can stunt individual tree growth rates, and therefore, carbon sequestration. 

Fragmented and degraded forests detriment habitat for wildlife and make it more challenging for species to 

migrate in response to a changing climate. And while management of the state's frJrests is divided between the 

federal government (58 percent), State and local governments (3.4 percent), and private landowners (39 percent), 

disturbances such as disease and wildfire do not adhere to ownership boundaries. Conversely, differences in cultural 

norms and legal restrictions do place ownership boundary- based limitations on forest management actions. 

2 Stepht1ns, Si.:ott et dL "Prehistoric fin: Jn:J and t'mi:;sion:; from Californi3's for~::;1s, \Voodlands, sbrubl3nds, and grdsslands.'' Fon:s1 Ecology Jnd lvfanag~:m~:nt. 2007. 

3 !vfa llek, Cbris, Safford, Hugh, Vier:;, Jo:;bua, & lv1iller, ]dy. "J'vfodern depm_·ture: in fire severity and an'a vaxy by for~::;1 typt', SierrJ N~:vadd a.nd southern Cascades, 
California. USA." Ecospherr. 2013. 
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Given the variety of wildland and urban forest ecosystems and land ownership patterns in California and the 

challenges brought on by climate change, there is no single prescription that will restore forest health on its own, but 

investing in a number of activities can significantly improve forest resilience. 4 The strategies in this chapter fall under 

a framework of: restoring and protecting forest ecosystem function by reintroducing fire and improving management, 

protecting California's forest base, and enhancing watershed health; supporting community resilience by rebuilding 

Califrlrnia's forest management workf::::irce, expanding the extent and health of California's urban tree canopy, and 

advancing fire preparedness; and fostering creative solutions to sustainably utilize biomass from fuels reduction 

activities and to better understand climate trends in forests via research and monitoring. While providing a structure 

for improving the resilience of forest in a changing climate, this chapter recognizes the need for strategies that work 

across State, federal, tribal, nonprofit, and private management partners and are tailored to address regional needs 

and ecosystem conditions. 

4Notth,1v1akolm rt al. "Reform forest fi.re .m;.111agement." Science. 2015 
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he King Fire Watershed Rehabilitation and Reforestation project will begin the process of reversing the ecological, 
economic, environmental, aesthetic and social impacts resulting from 1,300 acres burned in the King Fire in the 
Fall of 2014. The California Department of Forestry and Fire Protection partnered with the USDA Forest Service, 

Georgetown Divide Resource Conservation District and UC Cooperative Extensive to plant approximately 390,000 trees, 
thereby reducing over 169,671 tons of greenhouse gases over the next 60 years. With funding from the Forest Health 
Program and Greenhouse Gas Reduction Fund's California Climate Investments, the project aims to rally landowners 
within the King Fire penmeter to the cause of reforestation through educational and financial support to foster healthier 
forests. The improved health and re-established cover of forested lands will increase potential carbon sequestration 

and reduce the greenhouse gas emissions on the burned areas, benefitting not only local habitat, but also protecting 
watershed values and water quality in areas that are important sources of domestic water supply. Accumulated debris 
and dead trees removed from the affected lands not only improve the growth potential of future vegetation, but also 
reduce the risk of wildfire, making the forests more resilient to future drought and extreme heat brought on by climate 
change. 

!ma~ies prov:ded by the CJeorgetuwn Divide Resource Conservation District. 
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Vlfhile forests naturally experience fire in regular cycles, called fire return intervals, forests have missed fire cycles due 

to fire suppression in the past several decades. \/Vithout fire, dead material has built up in the forests, fire-adverse 

species have moved in, and forests have become dominated by smaller trees. VVhen fire does return to many of these 

forests, it is severe, compared to historic levels. The combination of fire suppression and historic logging 

has resulted in the removal of many larger old grovvth species from the landscape. Overly dense and homogenous 

forests vvith small trees competing for sunlight and water are more prone to large and severe vvildfires and the 

spread of pest and disease, have reduced habitat quality, and store less carbon than ancestral forest regimes.' 

Without significant efforts to restore forest structure and fonction (to lower densities, larger and more fire resistant 

trees, and reduced fuel loads), the accelerated climate stresses of warmer temperatures and more frequent drought 

will continue to make California's forests more vulnerable to disturbance such as severe, large wildfires and pest 

outbreaks. By 2085, most of the forested areas in Northern California are predicted to '1 in burned 

area of over 100 percent above l 975 reference levels. 6 Although large areas of forest burned annually in California 

prehistorically (pre 1800)7 compared to 1975, the proportion of acres burned in severe tire and the size of severe tire 

patches has significantly increased in the past several decades and is expected to continue to increase.8 

No single activity is going to solve the wide range of threats and climate stressors to California's forests. Given the 

certainty of an uncertain future climate, it is important to deploy a balanced approach of a wide range of management 

activities, and to adapt management strategies to changing ecological conditions. The adaptation strategies within this 

recommendation align with objectives for climate mitigation to secure California's forested lands as a long-term net 

carbon sink, as delineated in the State Forest Carbon Plan. While making forests more resilient to climate impacts, 

they will also help re-establish critical ecosystem functions. 

NEXT STEPS 

fw1 .1. Increase the pace and scale of management activities such as prescribed and managed tire, fuels 

reduction, working forests, and thinning. 

fw1.2. Expand the use of Good i\uttl<;rity where appropriate to advance cooperative State 

projects that thin overstocked and degraded National Forest System lands, leveraging national 

landscape conservation networks, landscape mitigation strategies, and vegetation treatments 

such as managed and prescribed fire. 

5 Stepbenson, Nathan et al. ;'Rate of tree carbon accumulation i n . .:reases continuously \Vith iree size." Nature. 2014. 

scenarios in California \Vildfire." Climatic Cbange. 2011. 
·i!C'·''' ! ·•!•·'"'" J __ y:·:2·[::[,,:·(![J2 ___ \'/'2'Stt·!'l~ng. pd f. 

7 Sh:pben:;, Sco1t e1 al.. "Prehistoric fin' an'a dnd emissions from California's fon1sts, woodldnds, shrublands. Jnd grasslands," Fon1st Ei.:oL !v1dnage. 2007. 

8 l"v1cKelvey, Kevin et al. 'An overview of fi.re in the Sierra Nevada." Sierra Nevadi.1. ecosystem pro;ect: final report to Congress Vol. 2. 1996. 
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F001.3. Tncrease partnerships and collaboratives between state agencies and conservancies, federal, local 

and tribal governments, nonprotits, and private landowners to apply prescribed and managed 

fire in priority areas and manage forests at an ecologically meaningful scale. 

fw1 .4. Empower state conservancies or alternative local leadership to implement the Forest Carbon 

Plan on a regional scale, identifying sou.rces of funding to support regional forest management 

activities. 

Fw1 .5. Partner with California Native American Tribes (Tribes) to learn from Traditional Ecological 

Knowledge of prescribed fire and forest activities and form cooperative agreements to facilitate 

the application of indigenous knowledge. 

F001.6. Build local capacity to increase the use of prescribed and managed fire to restore natural fire 

regimes and forest health. 

F001.7. Connect small and non--industrialized private forest landowners to funding and cost--share 

programs for fuels reduction and forest management and increase education and outreach efforts 

tailored to these landowners. 

F001.8. Expand grants and cost share agreements with Tribes, public agencies, nonprofit organizations, 

and landowners for selectively removing hazardous wildlife fuels. 

Fw1 .9. Develop agreements between State and federal air quality regulatory agencies as needed to facilitate an 

increase in the use of prescribed fire. 

ONGOING ACTIONS 

of i\13 J504 (Skinner) ensures that Board of Forestry regulations for logging 

on privately-owned lands meet the State's greenhouse gas reduction goals. AB 1504 requires that BOI~ regulations 

ensure maximum sustained production of timber while providing benefits such as carbon sequestration, 

recreation, water resources, habitat, and economic sustainability. The first AB 1504 lnventory Report was released 

in fall 2017, and the second inventory is expected by early 20 l 8. 

• CAL FIRE Fuel Heduction Grants offer funding for California Tribes, public agencies, and nonprofit 

organizations for removal and utilization of vegetation to reduce wildfire hazards. 

• The State Fc>rest Cirbon F'Ian presents actions for managing our forest landscapes in a changing climate, and sets 

the stage for implementation at the landscape level. 

• California's Fore,;t offers cost--share opportunities to reimburse individual landowners 

with land management planning, conservation practices to enhance wildlife habitat, and practices to enhance the 

productivity of the land. Timber Regulation and Forest Restoration Fund Revenues have enabled the California 

Forest Improvement Program to facilitate 183 projects across 52,200 acres statewide in FY 2015-2016 and 2016-

2017. 

• The USDA h)fest Service provides funding for management on National h_>rest Lands. 

• TI1e Brown Administrations Tree 'l\id:.: Force coordinates an ongoing response to the current tree 

mortality crisis with agencies, utilities, and other stakeholders. 
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• The California Greenhouse Gas Reduction hmd finances projects to proactively restore forest health for multiple 

benefits through CAL, F!RE F\;n:st fbiHh Grants. 

• TI1e Natural Resources Agency's Timb.:r and Forest Restonition works with State agencies and 

industry to increase efficiencies and effectiveness for timber harvest planning and permitting processes and forest 

restoration. 
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CAL FIRE estimated in 2010 that 2J million ams of California's forested lands are high priority for restoration due 

to wildfire and disease impacts---- a number that will increase due to the current tree mortality crisis that is estimated 

to impact 7, l million acres statewide,9 Pro9ress has been made to reestablish nevv forests, yet, 9iven the effects of 

each year's new fires, 61 I acres could be in need of reforestation treatments within National Forests alone. 

In the absence of reforestation, natural succession in areas impacted by severe wildfire may result in an effective type 

conversion from forest to grasslands or shrub dominated communities. Accumulating evidence that climate change is 

resulting in warmer and drier conditions with more severe fires in the ·west promises to exacerbate this conversion,10 

and makes it imperative to eliminate the current backlog of reforestation in mortality-impacted areas. Additionally, 

researchers are already seeing a shift in distributions of vegetation types in forests and other ecosystems, such as 

vegetation moving upslope, as climate change progresses. While increasing the pace and scale of reforestation, these 

activities must also be informed by expected future changes in climate conditions and anticipated species shifts, 

Additionally, although the expanse of California's forested land base has been relatively stable over the past three 

decades at approximately 32 million acres, regional development pressures threaten to convert forests to non-forest 

land uses, which is usually irreversible. Some forests are being fragmented or fully converted to other commercial 

land uses, such as vineyards, cannabis farms, and residential development. Development can deforest and fragment 

forest lands, degrade forest health, disrupt wildlife habitat, and increase risk of wildfire, even if the development 

footprint itself is small relative to total forest acreage. Land protection targeted to conserve and steward large, 

relatively intact forests, can help ensure that forestlands continue to provide essential ecosystem services long-term. 

NEXT STEPS 

FM2.1. Increase the area of State and private lands reforested with a diverse mix of native species, and 

ensure that the species mix considers future climate conditions. 

FM2.2. Work with the USDA Forest Service to eliminate the current reforestation treatment backlog 

and sustain futu.re treatments at a level where annual additions are matched by treatments. 

FM2.3. Provide funding to maintain and expand seed banks, revive State tree nurseries, and support 

programs for collection, propagation, and dissemination of tree species and genotypes that are 

better adapted to shifting regional climate conditions. 

FM2.4. Increase the acreage of forestland protected by conservation easements paired with stewardship 

plans, with a focus on large, relatively intact landscapes that can provide habitat for diverse species 

and prevent futu.re development. 

9 USDA Forest Servke. "Aerial Detection Survey Soutb Sierra Foothills July 6th-10th, :20] 5.'' Fbrest Health Proter.."tion Survey. 2015. 

Kyle, & Collins, Brandon. "Posi-ftre vegetation and fuel development influences fire severity patterns in reburns.'' Ecological 
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F002.5. Provide support and technical assistance frlr counties, cities and regions to integrate preventing the 

conservation of forest and timberland production zones into regional planning and development 

documents and county--level zoning ordinances, drawing from existing Cen.:ral Plan 

Natural Conservation habitat conservation plans, and the State Wjldlife Acti0n 

Pian. 

fw2.6. Provide private landowners with incentives for forest protection through easements and working 

forests that can return revenue from timber harvesting to cover taxes and other expenses of 

maintaining forest lands, thereby preventing land fragmentation and conversion to non-forest 

land uses. 

ONGOING ACTIONS 

• The federal Fcirest and California Forest help incentivize conservation easements 

to protect environmentally important private forestlands. 

• TI1e Wildlife Conservation Board's land acquisition program acquires real property or rights in real property on 

behalf of the California Department of Fish and Wildlife for protection and restoration of wildlife habitat. 

• USDA Forest Service State and Prjvate Crants provide technical and financial assistance to landowners 

and resource managers to help sustain the nation's forests. 

• Seedbank and nursery support is provided through the LA. :'VIornn F\efr>restah<m Center, which catalogues and 

stores approximately 42,000 pounds of primarily native conifer seeds available for replanting forest stands after 

tires, insect or disease outbreaks, or other catastrophic events. 

• The ongoing Reforestation Seedling Distribution administered by the El Dorado County and Georgetown 

Divide Resource Conservation Districts (RCDs), allows for large-scale propagation and sales from the USDA 

Forest Service Placerville Nursery to private landowners for forest management and reforestation. TI1is role fills a 

gap that has existed since the CAL FIRE nurseries ceased operations. 
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Investment in forest vvatersheds, the source of nearly tvvo-thirds of the state's developed water supply, helps ensure 

high-quality 'Nater downstream. Forested watersheds help anchor soil, absorb rain and snovvmelt, and lessen the 

severity of flooding and landslides. In addition, healthy forests help regulate the timing and magnitude of \Nater 

runoff and vvater flows, delayinq and buffering the timing of spring melt vvhile improving water quality_ 

Supplementing the forest health challenges described in Recommendation F--1, approximately half of the 191,000 

acres of meadows in the Sierra Nevadd are known or likely to be degraded, Eroded meadows lose their capacity to 

store groundwater, an ecosystem service that will be more important under warmer and dryer climate scenarios, 11 

Restoration activities can improve meadow habitat and hydrologic function.12 Meadow and forest restoration 

activities to enhance watershed health will be increasingly important as climate change continues to reduce snovvpack 

and cause temporal changes in snowmelt and spring runoff that can lead to longer dry periods, reducing available 

moisture for forest plants and aquatic species, 

Soil loss following high severity fire negatively affects tree growth and can also be detrimental to watershed health. 

High sediment loads, conveyed during the high-flow events typical of California's precipitation regime, typically 

follow large, high-severity fires for a number of years. This sediment and debris can reduce reservoir capacity, 

increase water turbidity, inter fore with other critical infrastructure, and negatively affect riparian habitat. Post-fire 

reforestation and forest health activities, such as commercial timber harvesting and thinning, can improve watershed 

health and benefit water resources. F<)rest helps to reduce the need to remove silt and debris from 

reservoirs and recharge basins, make more space for water supply storage and hydropower generation capacity, and 

increase the economic value of these activities. 

NEXT STEPS 

F<J.1. Invest in research and monitoring to quantify water quality and quantity benefits of fuel reduction 

and forest restoration. 

F003.2. Better communicate the connection between water infrastructme, restoration actions in upper 

forest watersheds, and the avoided costs of investing in restoring these ecosystem services. 

Fw'.3.3. Develop financing mechanisms to account for the full value of healthy watersheds, including the 

multiple beneficiaries of the ecosystem services they provide, encouraging investments by 

downstream commercial water users such as drinking water suppliers, breweries, and canneries. 

F~3.4. Support watershed-level collaboratives frlr forest management through multi-party funding 

mechanisms and existing cost--share programs that engage federal agencies, state conservancies, 

local governments, Tribes, nongovernmental organizations, and private landowners. 

11 Slrrra l"v1eadows Partne.rshlp. "Sierri.1.11eadows Strategy." 2016. ht1} ,.//n-:,::id,;1vs.L:cd1.1v]·:;,r;d:J/f [1;::/~•i\:r:a __ J\tlr;;;:_J(i',"-- ~.tn.11r;gy ___ !:_p;;:_g1;:: __ :,h0n:0:.:1,:2u _:_(iJ _:_ 1.S.pdf. 

12 California Dep8.Itment of"v\Ti.1.ter Resources. "Chapter :23: rureocmd.ao.grnH:m. ivater Plan (Jpdate 2013. Volume 3- Resource lv1nnagement Strategies. 
2013. bt:_;t//>,v-1\''...v. '...v~1te;·.c8. .g;.: \'/V-,'9. ["'rp hE1 /.:Jn cs/;,: ~';p u2 {; 
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F003.5. Work with the USDA Forest Service and other federal agencies to identify and prioritize frJrest 

health and fuels reduction activities that maximize benefits to water supply watersheds. 

F00 '.3.6. Restore I 0,000 acres of mountain meadow habitat on non-federal lands in key locations. 

F~3.7. Work with the USDA Forest Service to restore mountain meadow habitat on federally managed 

lands. 

ONGOING ACTIONS 

• The !vfok.:iwru1,; Viiatasl1ed Avoided Cost conducted by the Sierra Nevada Conservancy in coordination 

with the USDA Forest Service and The Natu.re Conservancy, evaluates the benefits and avoided costs of increased 

fo.els reduction treatments in the Mokelumne Watershed. This analysis is intended to inform future watershed 

planning, as well as public and private investment. 

• TI1e State Water Board Timber Grant Program funds $2 million in projects per year that demonstrate water 

quality improvement through the application of Forest Management Measures such as stream restoration, road 

stabilization, post-fire recovery, and fuels reduction. 

• A chapter on Forest Management within the Department of Water Resources' California Water Plan 

provides guidance on actions to improve forest health. 

• State Board of Forestry regulations guide protection of the beneficial uses of water and riparian functions. 

Bill 2480 (Bloom, 2016) identifies watersheds as part of California's water infrastructure. 

• Greenhouse Gas Reduction Funds provide funding for forest--related watershed reforestation and restoration 

projects. 

• Large-scale collaborative efforts such as the Sierra Nevada Conservancy's Watershed 

stakeholders together to protect watersheds at an ecologically meaningful scale 

fund watershed protection and ecosystem restoration projects of 

statewide importance outside of the Sacramento-San Joaquin Delta. 

bring 
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California's forests are home to a vast array of plants, fish, and vvildlifo. Old forest habitats, which include a layered 
vegetative structure, large-diameter trees, snags, and fallen logs, are particularly important for maintaining diverse 
and abundant wildlife populations. Altered forest systems in California, largely due to fire suppression practices over 
the past century and historic lo~19ing, have negatively impacted species that depend on old-growth forest habitat. 
Declines in mammals, birds, and other vertebrates in the Sierra, Cascades, and Modoc regions have been attributed 
to the and degradation of riparian areas, foothill vvoodlands, and diverse old forest habitats. The de~;radation of 
mountain meadovvs and loss of quakin9 aspen, \Nillow, and other woody riparian wood vegetation has affected the 
State endangered willow flycatcher and other species that have similar habitat requirements. Aquatic and riparian 
systems are believed to be two of the most altered and impaired habitats of the Sima Nevada, negatively affecting 
many of the state's fish and amphibians. 

To support the persistence of robust fish and wildlife populations as well as associated recreational opportunities they 

provide (e.g. bird watching, hunting, and fishing), it is important to actively and deliberately consider wildlife within 

state agency f:::)rest management activities. Vve must continue to take action to protect and restore the full range of 

forest ecosystem functions and processes to increase resilience to climate change and accommodate transitioning 

communities of plants and animals. Actions to address species and habitat vulnerability through forest and watershed 

management in the other recommendations of this chapter are largely consistent with actions designed to improve 

forest health, and will help to achieve a multitude of climate change adaptation and mitigation co-benefits. 

NEXT STEPS 

F004.1. Prioritize the protection of potential climate refugia in frJrests or highly resilient landscapes, 

and those habitats which support species that are highly vulnerable to climate change (as 

identified in the 20 l 5 State Wildlife Action Plan and numerous other publications) through 

state agency eff:::)rts, where possible. 

F004.2. Protect relatively intact forest landscapes and maintain and enhance connectivity among them 

to support species movement in response to changing climate conditions. 

F~4.3. Increase the scale of invasive species removal and management to maintain healthy ecosystems that 

are more resilient to changes in climate, disease, and pest outbreaks, and better able to support 

native wildlife communities. 
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F004.4. Expand acres of high priority forest habitat in accordance with the goals of the State Wildlife 

Action Plan. 

F004.5. Focus restoration and enhancement efforts on moderately to highly vulnerable or highly exposed 

habitat types where possible, which have already been identified and mapped for the State, 

including alpine vegetation, mountain riparian scrub and wet meadow, subalpine forests and pine 

woodlands, and wet mountain meadow, among others. 13 

ONGOING ACTIONS 

• The State Vlfildlife !htion Plan outlines strategies for conserving California's fish and wildlife resources in 

ecosystems including forest. 

• The Wildlife Conservation Board's I\;rc~st ConserVfltlc>n Progr<1rn aims to promote the ecological integrity and 

economic stability of California's diverse native forests for all their public benefits through forest conservation, 

preservation and restoration of forestlands, including the conservation of water resources and natural habitat for 

native fish and wildlife and plants found on these lands. 

&. Bjorkman, 
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Covering over 791 5 acres, the urban tree canopy occupies approximately 15 percent of all urban areas in 

California. Urban forests benefit the 35 million Californians living in urban areas, or 95 percent of the population. 

However, the density anci extent of urban canopy has room to grow, as the stocking rate of urban forests is just over 

a third of its potential statewide, /\n expanded urban tree canopy could provide a variety of environmental and public 

health benefits, especially to low income urban areas, which generally have less access to urban parks and green 

spaces. 1
" Meanwhile, existing urban forests are being impacted by climate change, drought, and pest outbreaks, 

Investment in managing the urban tree canopy to be more resilient to climate impacts will allow urban forests to 

continue to provide important climate adaptation benefits, 

Expanding urban tree canopy cover and using vegetation where feasible can help reduce heat island effects by 

providing natural cooling, Urban heat islands are created by the concentration of dark pavement and roofing that 

absorb heat, engines and generators that produce heat, and the absence of vegetation in urban areas. The urban heat 

island effect can lead to daytime temperatures in urban areas on average one to six degrees Fahrenheit higher than 

in rural areas, and nighttime temperatures as much as 22 degrees Fahrenheit higher as the heat is gradually released 

from buildings and pavement15 By mitigating these effects, canopy shading by urban forests saves 

annually in reduced energy costs. 16 

million 

In addition to cooling, urban forests offer a variety of other co-benefits that enhance climate resilience. Trees and 

vegetation water infrnstruct:u.re through rainfall interception, reduced water pollution, and reduced flood 

risk, TI1ey can filter air and mitigate public health impacts of criteria pollution in urban areas. Additionally, urban 

greenspace provides public health and community benefits such as strengthened social support for 

cognitive functioning and and increased P Trees in gardens, orchards, farms, 

and schools provide food for communities. Urban forests offer significant economic benefits as well------in 2009, they 

generated over $3 billion in direct revenues and nearly 60,000 jobs. 

NEXT STEPS 

F~5.1. Establish local tree canopy cover goals (locally and regionally) and work towards the Forest Carbon 

Plan's objective of increasing total urban tree canopy statewide by one--third above current levels, 

to 20 percent coverage of urban areas by 2030. 

J4 in tht1 lJSA .. " Annals ofbehavioml medicine: a publication of the SlJcie(y of 

JS 

16 }vkPherson, E. van Doorn, Natalie, & de (~oede, John. ;'Structure, function, and value of street trees in California, USA." Urban Forestry & Urban 
Greeningc 2016. 

l 7 SullivJn, VVilHam. Kuo, Frances, & DePooter, St~:pben. "Tbe Fruit of Urban NJtun:: VitJl Neighborhood Spacesc" Environment & Behavior, 2004. 
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F00 5.2. Help local governments identify optimal locations for green infrastructure and increased tree canopy 

cover in the 372 communities identified in CAL FIRE's 2010 Forest: and Assessment 

as high--priority areas for urban tree planting in order to conserve energy and improve air quality. 

fw5.3. Assist local governments and community organizations with establishing policies and 

management plans to develop urban forests and incentivize the use of best practices for the 

long-term maintenance and preservation of u.rban trees. 

Fw5.4. Develop guidance on how all urban forestry-related projects can support biodiversity goals through 

thoughtful and dimate--smart plant palette selection, and promote the exclusive use of native 

plants or non-invasive plants in landscaping where possible. 

F00 5.5. Work with federal, research, and other entities to assist local governments and others in 

controlling the introduction and threat of pests and pathogens to urban forests. 

F00 5.6. Obtain and share tree canopy coverage data with local governments on a periodic basis 

and support adoption oflong-term comprehensive urban forest management plans, 

including relevant tree inventories. 

F00 5.7. Develop urban forestry protocols to ensure that communities are engaged in site 

choice and project development from the onset of planning. 

Fw5.8. Support the creation of jobs, training programs, and workforce development in urban 

forest management, tree planting, and green infrastructure development to provide 

sustained economic benefit and ensure long--term capacity for maintenance. 

Fw5.9. Fund urban tree planting and green infrastructure projects where they yield 

multiple benefits such as energy reduction, storm water capture, or job creation. 

F005.10. 1 mp rove and expand the use of urban biomass to avoid traditional waste streams. 

ONGOING ACTIONS 

• The Urban and C<>1mnunity Grant Progr<1rn has funded projects for urban forest expansion, 

improvement, and management as well as urban wood and biomass utilization through the Greenhouse Gas 

Reduction Fund. 

• CAL FIRE Regional Urban Advisors otfer technical assistance on urban f:::)rest management. 

• The California Natural Resources Agency Urban Grant funded through the Greenhouse Gas 

Reduction Fund, will help to preserve, enhance, increase or establish community green areas such as urban forests, 

open spaces, parks and other community spaces. 

• State, federal, and local forest health entities continue to provide research, information, and support to monitor 

and control pest and pathogen threats to California's urban tree canopy. 
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he California Department of Forestry and Fire Protection, in partnership with the City of Brawley, Brawley High 
School District, the City of lmperiai, the City of Calexico, and the City of Holtville, led the pianting of 1,400 trees in 
predominantly disadvantaged cormnunities in the Imperial Valley. Funded by the USDA Forest Service's Urban and 

Community Forestry Program and Cai!fornia Ciimate Investments from the Greenhouse Gas Reduction Fund, the project 
offers job training, cormnunity invoivement, and young tree establishment care as a means of expanding the urban 
canopy, particuiarly in disadvantaged communities. Improving the urban forest inventory is an effective low-cost means 
of adapting to changing climate. The increased urban shade will help to save energy by reducing the urban heat isiand 
effect and offer protection to the public during extreme heat events. The expanded canopy will have significant public 
health benefits as it fiiters polluted air and stormwater in the lmperiai Val!ey. During this 40-year project, not only will an 
estimated 5,622 tons of greenhouse gases be reduced, but a!so the expanded urban forest wi!I help the area develop a 
stronger resiliency to the impacts of c!imate change. 
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The sale of forest biomass and wood products can support climate resilience by helping to pay for forest restoration 

and sustainable management activities. A core challenge to implementing forest management activities, however, is 

the lack of economically sustainable demand for smaller diameter trees, dead trees, and other vvoody biomass that 

may be removed through restoration. There is a significant amount of vvoody biomass that comes out of California's 

overstocked forests, an amount which will increase if management activities are scaled up in accordance with the 

strate9ies within this chapter. In many regions lanclovvners struggle to find financially sustainable pathways for 

biomass. Transportation costs remain high and insufficient workforce capacity prevents proper removal of small­

diameter trees, dead trees, and biomass. The lack of viable markets and infrastructure to convert the biomass and 

other woody materials to higher value products such as electricity, durable wood products, compost, and other soil 

amendments often results in this wood being left in the forest, where it can increase the risk of wildfire, or in many 

cases, is open-pile burned. Both of these activities undermine the objectives of greenhouse qas emission reduction 

9oals and can have negative implications for human health. These economic challen9es make it challenginq 

to achieve the climate adaptation 9oals for forests within this chapter and contribute to sub-optimal forest 

management 

There is a need to both expand forest management and associated wood processing and biomass utilization 

infrastructure across the state and to invest in the human capacity necessary to carry out management activities. 

California imports over 75 percent of its wood for consumption despite being the third largest producer of timber in 

the nation, providing a significant opportunity to increase in-state utilization of California timber products. 111e State 

can also help identify and support potential new markets for wood products such as engineered mass timber and 

wood-based composite panel products for construction, biochar and other soil amendments, and liquid biofuels that 

can be made from traditionally low-value biomass. 

In addition to biomass utilization, f:::)rests can support rural economic development through non--timber products, 

recreation, and tourism. Recreation and tourism benefits augment support f:::)r forest conservation eff:::)rts while 

contributing to regional economies: one of the strongest predictive factors that determine public endorsement of 

forest restoration projects is whether the project is perceived to improve access to recreational opportunities. More 

information on recreational resources and climate change is provided in the Parks, Recreation, and California 

Culture chapter. 

NEXT STEPS 

F~6.1. Provide assistance to navigate legal, permitting, and financial barriers to redevelopment of 

former sawmill and other previous industrial sites to new wood products facilities. 

F~6.2. Create an information clearinghouse of existing State financial resources and incentives 

applicable to wood products industries, and address resource gaps as needed. 

~ w 
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Work with Tribes to protect access to non-timber forest products and traditional activities such as 

cultural burns and activities related to subsistence in forests such as hunting, fishing, and trapping. 

F006.4. Encourage the use of mass timber and wood products in construction by engaging local and 

county planning offices, developers, and architects in outreach on building codes; developing 

and using life cycle assessment of building materials; and encouraging low-carbon building for 

State facilities. 

fw6.5. Promote innovation in the wood products industry by strengthening academic partnerships and 

supporting applied research and development. G ' 

' 

fw6.6. Encourage the siting of complementary wood products manufacturing facilities and small-scale 

bioenergy businesses to create regional economic hubs. 

F006.7. Train individuals to enter wood products-related jobs by expanding related community college, 

youth, and apprenticeship programs. 

F006.8. Support California-grown and California-manufactured wood products. 

fw6.9. Provide community representation in decision-making for biomass facility siting and ensure 

that air quality impacts to local communities are considered in project siting and 

development. 

fw6.10. Develop and support the generation of and markets for compost from forest biomass for agricultural, 

rangeland, municipal, and residential soil amendments. 

01\!GCHNG ACTU.>NS 

• TI1e Natural Resources Agency's Wood Products Working Group established through Sc'nate Bill 859 (Committee 

on Budget and Fiscal Review) has developed recommendations to expand wood products markets in Califrlrnia. 

• Tn 2016, the California Energy Commission released an Eledric fnvestment solicitation for 

efficient, sustainable and lower-cost bioenergy projects. Awards for six projects totaling more than $16 million 

were fumou.nu:d in J\!hrch :?.OJ7. 

• The National Disaster Resilience Competition funded a $22 million grant for a biomass facility and wood products 

campus in Tuolumne County through the Califrlrnia Department of Housing and Community Development. 

• The California Energy Commission continues to support research into the potential for conversion of woody 

biomass to transportation fuels both statewide and regionally. 

• Contracts approved by the Public Utility Commission to fulfill mandates for biomass energy provided by statute 

through Senate' Eill l 122 (Rubio, 2012) or Covc'rnor Executi\'e Order 10-30-2015 will continue to be implemented. 
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/\!though natural vvildfire supports and is critical to forest ecosystem health, ongoing research predicts that climate 

change will exacerbate the risk of uncharacteristically large and severe vvildfires that put many forested communities 

in danger, Additionally, while adaptation strategies \Nithin the previous recommendations \Nill help enhance forest 

health and reduce the risk of catastrophic wildfire, some fires \Nill inevitably continue to escape control efforts. 

J\s a result, we must homes and communities to \Nithstand and recover from fires, develop policies and 

procedures to promote public safety, and educate the public regarding the natural role of wildfire in California's 

landscape. Engaging individual landowners, homeowners, and communities in fire protection responsibilities \Nith 

federal, State, and local fire protection agencies is an ever-increasingly important climate adaptation strategy, 

Communities within California's 6.7-million-acre wildLmd urban interface, the geographic transition zone 

between human-inhabited structures and wildland, are especially susceptible to damage from catastrophic wildfire, 

Development and population growth in this zone puts human lives and homes at risk during wildfires and degrades 

and fragments wildlife habitat Increasing wildfire risk has put a financial strain on these communities due to 

increased cost and decreased availability of home insurance. Creating fire-adapted communities will require 

the integration oflocal land use planning with proactive fire prevention, pre-disaster planning, and emergency 

management activities. 

NEXT STEPS 

FM 7 .1. Integrate climate change considerations in the update to the Fire Plan for California, 

the State's roadmap for reducing wildfire risk, drafted by CAL HRE and the Board ofh)festry. 

FM 7 .2. Balance irregularities between tire service and fire prevention budgets. 

FM 7.3. Provide State guidance and financial support for local and tribal governments, public agencies, 

and communities to implement fuel breaks, fire safe landscaping, removal of hazardous vegetation, 

inspections for fire safe clearance around homes, forest health treatment, fire prevention, and 

fire safe building standards that reduce human loss and property damage from wildland fires. 

F~ 7 .4. Assist local and tribal governments in integrating policies within general plans and other local 

planning documents that discourage development in the wildland urban interface to avoid 

putting more people at risk of extreme fire. 

F~7.5. Develop county and regional fire readiness plans with input and engagement from fire safe 

councils, fire and land management agencies, Tribes, and individual community members; 

include provisions for local emergency response through cooperative fire protection agreements 

with local, State, and federal partners. 

FM 7 .6. Further support landowner-- initiated hazardous fuels reduction through grants, cost--share agreements, 

and streamlined permitting frlr hazardous fuels reduction activities. Make these grants available 

and publicized to Califrlrnia Native American Tribes. 

Safeguarding California Plan: 2018 Update Natura! md Managed Resmin::e Systems I 165 



l~atural and Managed Resource Systems 
FORESTS 

F00 7. 7. Leverage regulatory authority to improve compliance with defensible space laws by increasing the 

number and effectiveness of defensible space inspections and applying building standards for fire 

safety unifrJrmly. 

Fw 7 .8. Use science-based approaches to understand how climate change will affect the risks wildland fire 

hazards pose to lives, homes, and critical infrastructure. 

Fw 7 .9. Increase public education on the link between tire risk and the elevated importance of preventative 

fuels treatment projects, the responsibilities of living in the wildland, and necessary prevention 

measures. 

Fw7.10. Educate firefighting services on new challenges resulting from climate conditions. 

F007.11. Address post--fire responsibilities for community revival and natural resource 

recovery. 

F00 7 .11 a. Conduct rapid post-fire assessments and project implementation to protect access and 

functional needs and other communities, to minimize flooding, protect water quality, 

limit sediment flows. and to reduce other risks. 

Engage landowners and land management agencies in designing and 

implementing salvage and reforestation activities and vegetation treatment plans 

to restore ecosystem function to burned areas. 

ONGOING ACTIONS 

~ 
~ 

• The .?.O lO Fi.re~ PLrn fr>r a cooperative effort to reduce firefighting costs and property losses, 

increase firefighter safety, and contribute to ecosystem health, is being updated. 

• CAL FIRE conducts monitoring of vegetation clearing in the wildland urban interface and conducts defensible 

space inspections in State Responsibility Area communities across the state. 

TI1e California State Board of Forestry and Fire Protection's Treatment aims to lower the risk 

of catastrophic wildfires on nonfederal lands through hazardous fuels reduction. 

• CAL FIRE Fire Prevention Education reaches audiences statewide through a new mobile app, social media 

campaigns, school programs, fair exhibits, posters, flyers and other printed materials, radio and television spots, 

internet communications, community meetings, and one--on--one contacts with those who live, work, and recreate 

in wildland areas. 
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The forest sector has a lonq tradition of applied research and monitoring, Given recent trends of climate change, 

drought, vvildfire occurrence and tree mortality, however, there is a need to revisit key research priorities to ensure the 

continual employment of science-based, cost-effective strategies for forest management and monitoring, This should 

include collaboration among federal, State, and private fundinq entities to identify a comprehensive set of research 

priorities. Studies in progress include a resource economics study by UC Berkeley for the Forest Climate Action Team; 

research to support the Natural f{esources /'.qency's Fourth Climate Change Assessment; and research by Lawrence 

Berkeley National Laboratory for the natural and workinq lands component of the /\ir Hesources Board's 2G30 

Linked to research activities, ongoing data collection and monitoring of forest conditions will provide baseline 

information for adaptive management and understanding the effects of climate change on forest ecosystems, For 

example, the Board of Forestry and Ere Protection will report monitoring of the carbon stored in forests for the Air 

Resou.rces Board's J\Tatural <1ncl Other existing tools that support resource management 

and assessment, conservation planning, and ecological analysis in landscapes such as forests include the California 

Environmental Data Exchange Network and CDflN's information frnd Obsc~r</alion (BIOS). 

Data sharing and integration of these platforms across agencies will help facilitate a better understand the range 

of climate impacts to California's forests. Other databases such as used by CAL FIRE to record fuel 

reduction eff:::)rts and used by CDFW to track State Wildlife Action Plan implementation, will help visualize 

progress towards conservation goals outlined in this chapter. 

NEXT STEPS 

fwS.1. Create an interdisciplinary committee consisting of researchers and funding entities to develop a priority 

climate and forest research agenda in coordination with the University of California, the California State 

University system, and the Research Working Group for the California Climate Action Team. 

fwS.2. Complete a standardized greenhouse gas inventory to track carbon sequestration and greenhouse gas 

emissions on working forestlands. 

FMS.3. Sharpen forest carbon accounting methods by improving forest inventory data collection and 

incorporating remote sensing where possible. 

FMS.4. Develop a centralized database to track implementation of f:::)rest restoration and management 

activities across State, federal, and local entities and private landowners. 

fwS.5. Research forest restoration and protection best practices and apply them in an adaptive 

management context. 

fwS.6. Initiate and continue research relating to appropriate restoration efforts in areas affected by 

uncharacteristic wildfire and tree mortality, including incorporation of climate change 

modeling. 
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F008. 7. Use CAL FIR E's Demonstration State Forests to better understand how management activities 

such as thinning and prescribed burns impact fire risks, carbon storage, and various co--benefits 

in forests. 

fwS.8. Gain a better understanding of genetic and species selection of tree planting stock that can best 

thrive under changing climate conditions. 

Fw8.9. Maintain consistent, detailed, and regularly updated vegetation and fuels maps and CAL FIRE 

High Fir.: lfa:wrd Zone map; and improve sharing of data across ownerships to 

ensure communities understand local fire risks. 

FwS.10. Perform full greenhouse gas and carbon lifecycle analyses for wood products and biomass utilization 

pathways, including those imported from out of state. 

ONGOING ACTIONS 

• CAL FIR E's Demonstr:ition State Forests, the U.S. Forest Service Pacific Southwest Research Station, the 

University of California, and other landowners have research reserves, studies, and demonstrations across 

geographic and elevation gradients to inform our understanding of climate change in California's forests. 

• The California Air Resources Board is developing a r\<1turn l and 

assess net greenhouse gas emissions from forests. 

to 

• CAL FIRE is required by statute to produce periodic assessments of the forests and rangelands of California. Draft 

indicators are being developed for the next Forests and Assessn1ent. 

• The Board of Porestry and Fire Protection is implementing a monitoring and reporting process for annual forest 

carbon stocks using Forest Inventory and Analysis data, as required by EliH l_504 (Skinner, 2010). 

• TI1e Fourth Climate Change Assessment includes research projects on the impact of changing wildfire risk on 

the California homeowners' insurance market, fuel treatment for forest resilience and climate mitigation, and 

innovations in measuring and managing forest carbon stocks in California. 

• Through research with the Lawrence Berkeley National Laboratory, the Natural Resources Agency is investing 

in the California Naturnl and Lands C<1rbon an inventory that will quantify and compare the 

changes in landscape carbon due to different management options for the entire California landscape. 
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early 75 percent of California's population lives in coastal counties and 

along over 1,200 miles of the state's iconic shoreline,1 The ocean and 

coast contributed $"11, 1 billion to the state's GDP, provided S 19J billion 

in wa9es and salaries, and supplied 3 i(: 20 ~ 3, These figures 

demonstrate hmN much the people and economy of California rely on the coastline 

and the ocean, The short- and long-term risks from climate chan9e, such as sea 

level rise, coastal erosion and beach loss, and ocean acidification 1Nill continue to 

affect a vast number of people and industries. California is one of the world leaders 

Sea levels are rising 

along California's iconic 

1,200 miles of coasts 

in both addressing climate change and protecting our coastal and ocean habitats and resources. Because of the 

ever-grovving value of California's coastal areas and our dependence on the coast and ocean for recreation, food, 

and critical infrastructure such as ports, airports, and povver plants, it is important to assess how climate change 'Nill 

impact our ocean and coasts and how to best anticipate, plan, and prepare for these chan9ing ocean conditions. 

Globally, the ocean absorbs about a third of the Carbon Dioxide (C02) that society releases into the atmosphere 

every year, significantly reducing the amount of this greenhouse gas in the atmosphere and dampening climate 

change related stressors and impacts, The C02 emissions that the ocean absorbs are fundamentally changing the 

chemistry of our ocean, decreasing its pH and thereby making it more acidic An increase in ocean acidity was 

first felt along the U.S. West Coast, characterized by the upwelling of cold, COrrich water into shallower coastal 

areas where key species develop, grow, and live.2 Ocean acidification makes it harder for many of these organisms 

to develop, thrive, and protect themselves. Damage to shelled organisms and shellfish industries has already been 

documented as calcium carbonate which is needed for shelled organisms to build their shells is less available when 

atmospheric C02 is absorbed by and interacts with seawater. 

In addition to changes in ocean acidity, increasing sea surface temperature and ocean heat content are melting 

glaciers and ice sheets. Coupled with the thermal expansion of seawater, these changes are causing sea levels to rise. 

Ocean warming also contributes to increased storm activity and will eventually trigger profound changes in ocean 

circulation. Episodic and extreme events such as storm surges and high tides combined with sea level rise and land 

subsidence directly affect Califrlrnians living in coastal and inland delta counties, increasing floods that disrupt 

services and infrastructure systems. It is critically important to understand the range of sea level rise projections over 

several timescales as well as their uncertainties and regional impacts so that jurisdictions and decision-makers can 

prepare for future impacts and minimize risks. 

] Kildow, Judith, Colgan, Charles, an.J Johnston, Pat ;'Coastal and Ocean E..:onomic Summaries of the Coastal States -
Program, Center for the Blue Econ01T,y, Middle bury ]n:;1itut~: of Intt1rnation3 [Studies a1 _Mont~:rey. 2016. 

2 K~:Jly, Ryan and CJ khvell, Margaret. Acidification _Matters to California, Jnd \Vha1 Cali forniJ Can Do About H: A Report on the Pm\rer of CdHfornia's 
State Government to Address Ocei.1.n 1'rncnrn:autrnin State \\raters." 2012. St;;rn_ford "lv\Toods Institute for the Envlronrn_ent. 
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Marine fisheries and fishing communities, whose livelihoods are dependent on a stable stream of income generated 

by California's marine resources, are also increasingly impacted by climate change - specifically through ocean 

acidification, ocean warming, increased frequency of extreme events, and exacerbation of natural phenomena, such 

as increased duration of harmful algal blooms. 

Califrlrnia's state agencies with jurisdiction along the coast and inland delta are taking action to assess the risks 

and reduce the anticipated short and long-term impacts of climate change. State agencies continue to work to 

understand climate impacts and to enhance the health and resilience of coastal systems through collective efforts on 

high priority issues, such as sea level rise, ocean acidification, and hypoxia. These issues impact coastal and marine 

ecosystems, livelihoods and economies, public access to the coast, recreation, and the well-being and safety of 

coastal communities. 111e ocean and coast sector, by focusing on the cumulative impacts of various stressors linked 

to climate change, continues to foster multi-agency collaboration to ensure that effective adaptation strategies are 

identified and implemented statewide in California. The sector relies on and supports the development of the best 

available science to guide these adaptation efforts, and recognizes that resilience in the face of climate change will 

require commensurate financial resources and political capital. 
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evelopment has had a heavy impact on the condition of coastal dunes. In an effort to restore habitat and provide 
nature-based sea-ievei rise adaptation along the Cardiff Beach, the State Coastai Conservancy, in partnership 
with Cai!fornia State Parks, Ocean Protection Council, Caiiforrna Coastal Commission, City of Encinitas, San 

Eiijo Lagoon Conservancy and the University of California Los Angeles, 1s impiementing a dune restoration project. This 
nature-based sea-ievei rise adaptation strategy wiii reconfigure bottom layers of cobbie and stone beneath a top layer 
of imported sand and introduce native seeds coiiected from nearby lagoons to protect the 2,900 feet of vulnerabie 
Pacific Coast Highway aiong the beach. This living shoreiine approach will produce four acres native dune habitat and 
enhance the public's access to the coast. Physical and biological monitonng w1il be conducted before and after the 

project construction to provide information on how and why dune topography changes over time and which native 
plants and planting methods are best suited for dune restoration in the region. The planning and design processes have 
recentiy been compieted and current impiementation and monitoring efforts will heip ensure that the shoreline will 
maintain viable habitat and natural barriers against the impacts of sea-ievei rise in the near future. 

images provided by ihe Siate Coastal Conservancy. 
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Climate risks and impacts need to be fully integrated into existing and planned management activities on the coast. 

This entails incorporating anticipated climate impacts into infrastructure assessments, planning, and design along 

the coast as \Nell as considering risks that may arise from policies and plans that affect how the coast and ocean is 

managed and used, State agencies must continue to work with federal, local, regional, and tribal govemrnents along 

the coast to be flexible, transparent, and capable of translating policies and actions in order to smartly plan, prepare, 

and adapt. 

Additionally, to ensure resilient communities, coastal and ocean planning must consider the differential impact 

of climate risks when evaluating whether disadvantaged communities face unequal burdens from climate risks or 

inadequate resources to respond to these risks. An explicit effort must be made to bu.ild capacity and fill resource 

gaps for adaptation in these communities. 

O" '1, ']" Allocate additional assistance grants for updating and certifying Local Coastal Programs to address 

climate change and sea level rise in all 76 local coastal jurisdictions. 

t)M·j Provide technical assistance and gu.idelines to plan for sea level rise within local and regional 

jurisdictions and provide funding so that local entities can build capacity necessary to utilize 

these planning resources. 

O"''f "::L Provide guidance and technical assistance so that privately-owned entities can begin planning 

to adapt critical infrastructure at risk from sea level rise, including necessary commercial and 

recreational fishing infrastructure. 

t)"'f Jt Facilitate planning and implementation of adaptation measures in communities with unequal 

burdens from climate risks or insufficient resources to respond to these risks, and incorporate 

environmental equity into various grants for local adaptation. 

0"'1 ,'.'..t Continue integrating climate considerations into state agency planning, investment, and 

funding decisions along the coast. 

OM·1 Si As much as feasible, avoid new development and the expansion of existing structures in at-risk 

coastal locations. 

0"''13, \;\There expanded or new water-dependent infrastructure ( e,g., at ports and harbors) cannot be 

avoided, encourage the development and incorporation of innovative design elements that 

minimize ecological impacts while providing sea level rise protection. 

& 
~ 
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1)"' ·1 J}, Use regulatory authority to reduce risk to existing property impacted by sea level rise and 

plan to adapt publically--owned critical infrastructure at risk from sea level rise such as 

highways, wastewater treatment plants, airports, ports, pipelines, and transmission lines: 

t)w'] J}~L Invest in engineering and cost feasibility studies to move all vulnerable 

infrastructure that can be relocated to a higher or more protected area. 

0"1 J."11?. Reinforce non-moveable infrastructure at risk of sea level rise and storm surge. 

O"'Ltit> Regularly monitor all at-risk coastal infrastructure. 

OM '1,!l When feasible, use phased retreat or buyout of vulnerable property and develop incentive 

programs to relocate existing at-risk development. • . . 

o"·LHl Prioritize the remediation of hazardous material cleanup sites on the coast and in high 

flood risk areas so that they do not spread contamination later due to flooding. 

()"·1:1'1, Assess and plan for relocation, retrofit, inland migration, or replacement of coastal public access 

points, coastal recreation, and the landward migration of public trnst lands so that the loss of 

beaches does not disproportionately burden the public, especially inland and underserved 

populations. 

O"''Ll'.L Safeguard cultural and archeological resources threatened by sea level rise and ensure California 

Native American tribes and other affected groups have a leadership role in planning efforts to 

address these impacts. 

• TI1e Ocean Protection Council is updating the State of Cdifornia Sea-1.:vd Rise Guidance Docum.:nt to ensure the 

best available science is incorporated into specific policy guidance for state and local decision-makers. 

Local Co:istal Crant which provide support for updating Local Coastal Programs consistent 

with the C:ilifornia Coashl Act, have requirements for addressing sea level rise and climate change impacts, 

furthering coastal resilience. 

• C<)ast<:l Permits address the impacts of sea level rise on new development and integrate adaptation 

triggers for at--risk development through their permit process. 

• BCDC is expanding and completing the 

entire San Francisco Bay shoreline. 

to Tides community-based planning program along the 

Hill 25 i 6 (Gordon) requires the Ocean Protection Council to update the Sc~a-kvel :Rise 

Database and to support a related project on improving the State's sea level rise planning resources. 

• Coastal regulatory agencies such as the State L:inds Commission develop lease terms that address hazard liability 

and protect resources from climate impacts and work with lessees to adapt existing and future facilities to climate 

change impacts. 

13 j]l 69 l. (Muratsuchi) requires local trustees of granted public trust lands to prepare and submit 

assessments to the State Lands Commission on how the local trustee proposes to address sea level rise, including 

protection of manmade and natural resources and facilities, on its trust lands. 
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• Policy guidance and model ordinance language for resilient residential shoreline developments was created 

through the Coastal Commission's th<: Coflstal 

• TI1e Office of Planning and Research has released updated Genc'ral Plan Cuidc'line,; with updated information on 

incorporating sea level rise into local general plans. 

• Starting in 2017, Senate Bill 3/9 (Jackson) requires local jurisdictions to provide climate change vulnerability 

assessments within local hazard mitigation plans to fulfill statutory requirements of the General Plan Safety 

Element and to plan for climate change impacts such as sea level rise. 

• The Delta Stewardship Council takes sea level rise into account in its Delta Levees lnvestment 

• The San Pedro 

partner. 

Pcirts Ckan /\jr /\ctjon Plan is being implemented with the State Lands Commission as a 

• The State Coastal Conservancy'.s CUJ11<1k Rc,ady progr<1rn provides funds and technical assistance to local 

communities to assess climate impacts and plan for adaptation. TI1e 2017 grant round is focused on providing 

assistance to vulnerable communities. 

• Senate Bill I 066 (Lieu) gave the State Coastal Conservancy explicit authority to prepare for and adapt to the effects 

of climate change and take action against its causes. 

• The Cdjfornid Clirrrnt.e F\esiErnce Account was created to accept and provide funds for climate adaptation work by 

the state's coastal management agencies. 
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Decades of coastal development and efforts to stabilize beaches have transformed California's iconic coastline. Eighty 
percent of the California coastline is actively eroding, and the risk of beach loss is increasing,; Projected impacts of 
climate change \Nill accelerate sea level rise and coastal erosion, and likely make storms more frequent and powerful. 
Historically, California has responded to coastal erosion and storms through beach replenishment projects and by 
building seawalls, bulkheads, revetments, and other armoring structures along the coast While these structures 
intend to safeguard coastal communities, they offer only temporary protection, eventually accelerating long-term 
erosion and leaving homes and property at risk. When put on an eroding or retreating beach, these stucture; 

from rniqratinq impede the shoreline from carrying out natural processes, reduce 
habitat for coastal species, and will eventually cause the beach to narrmN and disappear.'1 ,, 

Rising sea levels will farther alter the fundamental physical and ecological processes within coastal and inland 

estuarine wetlands, lagoons, and other critical habitats, potentially causing them to face inundation and erode. 

Wetland habitats would need an estimated 150 square rniks of open sp<1cc~ for inland migration to be maintained 

for 5 feet of sea level rise. 6 Sea level rise will also result in the change of some freshwater marshes into estuarine or 

marine tidal marshes due to seawater intrusion. Already, as much as 91 percent of the wetland acreage in Calif:::)rnia 

has been drained, tilled, and converted to other uses.7 Wetlands not only provide habitat for fish, birds, and other 

species, but also help improve water quality, water supply, and flood control, and sequester carbon from the 

atmosphere. Thus, protecting wetlands and the benefits they offer will help reduce climate risks. The natural functions 

of wetlands and other coastal ecosystems support and add value to state, regional, and local economies, public health, 

and culture. 111c function and consequent benefits of wetlands arc increasingly threatened by climate change and 

coastal squeeze, so their protection is imperative, 

California must look to nature-based infrastructu.re adaptation measu.res to ameliorate the climate risks related to 

coastal erosion, sea level rise, and ecosystem degradation, as highlighted in Governor Brown's E~xcculi</c~ Orckr H-30-

15. Living shorelines can stabilize the shore using a variety of structural and organic materials such as wetland plants, 

submerged aquatic vegetation, oyster reefs, sand fill, fiber, and stone. While stabilizing the shoreline and protecting 

public access to coastal resources, shordinc,; offer benefits including the protection of surrounding riparian and 

intertidal environment, the filtration of runoff and improvement of water quality, the creation of habitat for coastal 

3 Griggs, Gary. "Califon1i;;{s Coastline: El Nliio, Erosion i.1.nd P.rotectlon, in Califon1l;;{s Coast.:i.l N;.:i.tu.ral }fazMds." living with the Changing California Coast. 1998. 

4 Report: M;.111aging Coastal Armoring and Clinrnte Change Adaptation in the 
Law ScbooL 
··6.17. lS.~•d:·. 

"Guidance for Considering the l..1:;e of Living Shorelim's," 2015. 
hlmL 

6 Heberger. lvlatthew, Cooley, Heather, Her.rera, Pablo, Gleick, Peter, and lv1oo.re. Eli. "T}1e Imp;.Kts of Se;.1-level Rise on the California Coast:' Callfornh Clinrnte 
C lunge Center, Pacific [nstitute. :2009. h:.J ~'://p:Jctl"Lnrgh'ubb:_·a:_~nr:.itbe-l r;1 ;;.\;_~·-·'ts-0f <:ea.-lr~·v·;']-ri"•;'-nn- lhf:'-ca.lifnrr:.la-cn~1sU. 

7 Yu bas, Roberta. "Loss of \Veilands in the Southwestern United States.'' United States Geological Survey Water Supply Paper 24:25. 
["; 1 tp·:;; // g1;:U( ::_,:_r. ?,\:.\; t0 • ll ')b'), t~(~V / ~ V•iT/1:!1}JJ ( t :/::_y\j f0 l•.)f;Y /<,.,;- \;j [;.\:) :._j :;/. 
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species, and long-term cost savings.8 Beaches can be made more resilient through regional sediment management 

(RSM) plans and by reducing the hard armoring (e.g. rip-rap, seawalls) that contributes to beach erosioninarrowing 

and coastal squeeze. Coastal dune, wetland, and lagoon enhancement and restoration can help protect shoreline 

communities from wave energy, storm surges, and flood pulses from upstream watersheds. Pinally, the adaptive 

capacity of coastal ecosystems can be improved by protecting adjacent floodplains and uplands from development, so 

that these ecosystems can move upslope with rising sea levels. 

O<~L '1, Advance and develop adequate funding for the research and implementation of natu.re-based 

infrastructure projects, including living shorelines, managed retreat, wetland restoration, and 

related strategies. 

0"2"2' Develop goals and success criteria for nature-based infrastructure projects, commit to project 

monitoring, and disseminate findings to improve design approaches and our understanding of 

the benefits of nature--based infrastructure. 

t)M23, Where possible, remove existing shoreline protective devices to allow coastal lands and habitats 

including beaches, dunes, and wetlands to migrate landward over time as the mean high tide 

line and public trust boundary moves landward with sea level rise. 

OM2Jl When removal of shoreline protective devices isn't possible, encourage modifying the structure 

to have more ecological and protective benefits; frlr example, consider hybrid structures (e.g. 

Boring pores/making seawalls to also support marine life; removable seawalls to protect natural 

infrastructure until they're mature enough to withstand storms; managed realignment) when 

removal is too expensive or not feasible. 

O<~L5, Support regional and ecosystem-level projects to restore coastal habitats and natural physical and 

ecological processes. 

O"ZAi, Analyze the economic costs and co- benefits of managed retreat and nature- based infrastructure 

projects in comparison to grey alternatives, such as reduced flood risk and stormwater runoff; 

include market and non-market values (e.g. ecosystem services) in these evaluations. 

tf M2, 7, Work with regulating entities to manage, enhance, and restore natu.ral systems such as wetlands 

to reduce flood risk and treat storm water runoff. 

OM2J}" Use soft or nature-based solutions as a preferred alternative to hard armoring within the planning 

and regulatory processes outlined in Recommendation 0-1, and, when possible, provide local 

governments with guidelines and streamlined and simplified permitting to facilitate the use of 

nature-based infrastructure. 

O<~L!L Support and encourage the implementation of management strategies aimed at beach preservation, 

including beach nourishment projects and managed retreat efforts that maximize the beach'.s 

ecological and recreational values. 

8 NOAA. "Guidance for Considering the Use of Living Shorelines." 2015. htt;t//-..,v \\.''.v.ha.hl t;_:_tr;0a.a.go>r/tes'tnra:_~nn!techtdql:es/Jl \'lr:.g,~bot·ellr:.f:'s.b'ttr:.L 
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0<2, '1(L Prioritize funding to acquire and preserve undeveloped open space and critical areas of habitat 

at risk along the coast. 

0<2,'lt, v\There nature-based shoreline protection is not feasible, allow for alternative solutions such as 

mitigation banks and regional advanced mitigation plans to address sea level rise and flooding on 

a larger scale. 

0<2" t::L Research and explore the extent to which Marine Protected Areas (MP As) buffer marine resources 

against the negative impacts of climate change and consider climate impacts in MPA management; 

explore applications of California MPAs in monitoring and management planning that directly 

support marine fisheries ecological resilience and assist managers in decision-making; and continue 

to ensure adequate enforcement of MPA regulations. 

• Across several agencies like St<:te Coa,;tal and Department of Parks and Recreation, green 

infrastructure and coastal restoration and rehabilitation projects are underway to restore and rehabilitate 

important coastal habitats (i.e., dune restoration and coastal bluff rehabilitation). 

• \\Then complete, the South Salt P0nd Hestoration --- led by the State Coastal Conservancy --- will restore 

15,100 acres of industrial salt ponds to a rich mosaic of tidal wetlands and other habitats. 

• Estuarine habitat restoration projects are in progress through the California Coastal Estu<1rinc Land Cc>nscrvation 

• Sediment-related projects at Department of Parks and Recreation will help support coastal restoration and 

protection and engage on coastal sediment management. 

• Living Shoreline's arc being planned and implemented in Arcata, San Francisco, Newport, and San Diego 

by the State Coastal Conservancy. 

• Development of the States Scdirncnt ;'\/faster Plan through the Coastal Sediment Management Workgroup features 

twelve Coastal Regional Sediment Management Plans to mitigate adverse impacts of coastal erosion and excess 

sedimentation on coastal habitats. 

• The Southern California Wetlands is being updated. 

• Implementation of Sc'nak Bill 136:i (Monning) is restoring and protecting eelgrass habitat for its multiple benefits 

including potentially mitigating local ocean acidification and hypoxia and sequestering carbon dioxide. 

• The Creen Shoreline fnfrastructure desk :it BCDC aims to connect projects with technical experts and is 

developing a comprehensive multi-agency permit application and approval process for projects that place fill in 

the Bay to accelerate the region'.s resilience. 

• TI1e Ocean Protection Council supported the development of the document, Fisheries 

Climate which was authored by a working group of the Ocean Protection Council Science Advisory 

Team and the California Ocean Science Trust. This project was developed for consideration by the California 

Department of Fish and Wildlife to help inform the state's process to «mc'nd the IVh:rine Life 
)\,faster Plan for Fisheries. 
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• Current projects to better integrate the Marine Life Management Act and the Marine Life Protection Act will 

provide direct mechanisms to utilize MPAs in the type of nimble, fisheries management required under changing 

ocean conditions from dimalc~ change~. 

• TI1e San Francisco Bay Regional Water Quality Control Board is partnering with the San Francisco Estuary 

T nstitute's Resilient to develop sea level rise adaptation strategies for the San Francisco Bay 

shoreline, with an emphasis on nature-based infrastructure and multi-benefit projects. 

• The San Francisco Bay Joint Venture is updating its frnpkn1rntation and accompanying IL\bitat Gods 

to address the long-term conservation and restoration of a broad variety of SF Bay and Pacific Coast habitats, 

including estuarine wetlands and upland transition zones, in a changing climate. 

• The San Francisco Estuary Partnership's recently revised Conservation «nd Plan 

( CCMP) establishes goals (through 2050) and actions (through 2021) to demonstrate and promote the use of 

natural habitats and nature-based infrastructure to improve the resiliency of SF Estuary habitats. 

Safeguarding California Plan: 2018 Update Natura! md Managed Resnmoe Systems I 178 



l~atural and Managed Resou Systerns 

California has a long history of dravving on the scientific community to inform coastal and ocean policy, planning, 

and management Monitoring, data gathering, and research can enhance scientific understanding of the impacts 

of climate change in coastal and ocean areas and the ability of the sector to anticipate emerging issues. In order 

to incorporate climate-relevant decision making into management practices, the latest climate science needs to be 

reflected, used, and continually advanced_ 

Climate science is a field that is rapidly informed by new data and peer-reviewed studies as we learn and better 

understand how changes in one part of the planet or global carbon cycle reverberate and cascade to other regions. 

In order to comprehensively reflect the latest trends, we will need integrated models and measurements to develop 

information and tools for appropriate scales and to bound change over different timescales depending on the decision 

and choice that is being made. Safeguarding Cal~fornia prioritizes continued modeling and continued support and 

investment in monitoring regarding climate impacts on the ocean and coast. This 20 l 8 update will add to and 

enhance these priorities. 

tf <'.t '], Identify and research evolving trends to anticipate climate impacts and 

proactively prepare for a range of potential scenarios. 

O<:tz" Translate science findings across decision-making venues and to key 

end-users to ensure best available science in swiftly integrated into policy 

and management. 

O<L'.t Sernre and leverage fonding for research and monitoring related to climate impacts on the ocean 

and coast. 

• California participates in the I\l(:jfi( Coast Coilaborntjve Subcomrnjttee 0n Ocean Acidificati0n and the Federal 

on Ocean Acjdificatjon (IWG-OA) Monitoring Task Force which is collecting and 

compiling ocean acidification and hypoxia monitoring data across the \Vest Coast to assess information gaps, 

track changes in ocean chemistry, and inform future investments. 

• TI1e Ocean Protection Council is supporting a \Ve,;t Coast wide <Xean a,jdific:ation model developed by a team 

of scientists from NOAA, University of Vvashington, and the Southern Califrlrnia Coastal Water Research Project 

and led by UCLA to predict ocean chemistry changes throughout the California Current. 

• TI1e Ocean Protection Council is supporting the Coastal Storm (CoSMos), which makes 

detailed predictions of coastal inundation, storm-induced coastal flooding, erosion, and cliff failures over large 

geographic scales and can be used for to analyze future climate scenarios (sea level rise and storms). The State 

Coastal Conservancy is leveraging the Ocean Protection Council'.s investment in CoSMoS by supporting outreach 

workshops for local communities through the USC Sea Grant program. 
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• The State is incorporating sea level rise and climate change modeling for the Sacramento-San Joaquin River Delta 

through the Department of Water Resources' 2017 Centrnl V<11ky Fk;od Protectjon F'Ian and the Delta 

Stewardship Council's Ddta Levee Investment stage-frequency curves were developed for the Delta 

providing a link between tides and Delta inflow as well as the impacts of climate change. 

• Coastal site surl/eys for cultural resources are being conducted by the Society frlr Califrlrnia Archaeology in 

partnership with the Department of Parks and Recreation. 

• The California Department of Pish and Wildlife and partners are working with California Natil/e American Tribes 

and constituents to update the Marine L,ifr Man<1gemc~nt Ad J\!hstcr Phn for fisheries, through considering tools 

and recommendations developed through information gathering projects. 

The Ocean Protection Council is supporting the following information gathering projects: a Clim,11:e and 

Hshc'rie,; working group, a peer review frlr Fishery Management Plans, Productivity and Susceptibility Analysis 

(PSA) and Ecological Risk Assessment (ERA); and the development of socioeconomic guidance for fisheries 

management. 

• The Southl'rn California Coastal Ou:<1n and Central and Nortlwrn California Ocefrn 

provide and disseminate scientific data and knowledge needed to inform decision-making and better 

understand the changing conditions of California's coastal ocean, in partnership with state agencies such as the 

State Water Resources Control Board and the California State Coastal Conservancy. 

• California is completing historical hourly tide data to develop hourly sea level rise and storm surge datasets. 

• Long-term temperature and salinity measurements are provided by the Shore Static>ns at 10 locations 

along the coast. The California State Parks' J)jvjsion c>fBoatjng and funds the 

Shore Stations Program. 

• UC San Diego's Coast<:l Data Information (CDIP) provides ongoing beach change measurements 

and wave research, with fonding contributed by California State Parks' Division of Boating and Vvaterways 

Oceanography Program. CDIP includes research projects on sea level rise facilities vulnerability and flood 

modeling, beach and cliff erosion, and tide, sea level, and coastal storm surge variability. 

• State and federal government agencies fund research on atm<>sphcri( riwrn and cc>astd landsUdes. 

• TI1e State Coastal Conservancy leads research on saltwater intrusion into groundwater. 

• TI1e State is assisting Bay Area efforts to define, identify, and fund one or more regional data repositories to collect 

and share data in ways that best inform rising sea levels strategies and actions. 

• The State is developing indic,11:ors for climate in the Marine Protected Area statewide monitoring 

program to address multiple state priorities such as climate change. 

• USC Sea Grant and California Sea Grant fond relevant scientific research on ocean and coastal topics with 

facilitation through the Resour(es Sea Crnnt Sea Grant Panel (RASGAP) to ensure the science is 

relevant to the issues addressed by State agencies. 
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Effective adaptation requires understanding climate chanqe vulnerabilities and impacts at appropriate scales, 

Because there is no one-sizdits-all solution to reduce threats, it is important to assess vulnerabilities and risks 

throuqh a suite of decision-support tools, analyses and strategies, In doing so, vve 1Nill be more equipped to 

investigate options and prioritize actions that are most suitable to a given community or environment Through 

visualization tools, mappinq, and robust analyses, we can continue to understand climate change vulnerabilities 

in order to build more resilient communities and ecosystems. The state is committed to communicating tools and 

mapping based on the best available science so that communities are equipped to assess vulnerability and prioritize 

appropriate action and response at a range of scales. 

0M£t '], Provide continual grants and fonding for community-based vulnerability assessments. 

\)wt"t:L Incorporate input into vulnerability assessments from residents, beach users, local 

businesses, and other stakeholders affected through workshops and community events, 

and ensure that these workshops are accessible to the most vulnerable stakeholders. 

t)"iL:'.t Continue to identify and map coastal infrastructure and vulnerable assets, 

such as water and wastewater infrastructure, energy infrastructure, ports, 

tourism, and fishing sites. 

~ 
~ 

0"4Jl Assess the vulnerability of archaeological and historic sites and cultural resources to sea level rise 

in coordination with California Native American tribes and the California Office of Historic 

Preservation. 

tf M£L;L Identify critical areas of habitat at risk of climate change impacts including north ward 

species shifts, lower productivity and food, exotic species, reduced coastal water quality, 

toxic algae blooms, health hazards, and inundation. 

0"'4A.i, Identify vulnerability of coastal beaches and wetlands and priority upland transition sites. 

t)"iL7, Assess the statewide vulnerability of coastal lagoon ecosystems (bar-built estuaries), dependent 

fish & wildlife communities (especially coastal salmonids), and adjacent infrastructure 

(particularly wastewater treatment plants) to climate change, and develop strategies and funding 

to improve the resiliency and adaptive capacity of these habitats. 

0"4J.l Conduct integrated social--ecological climate vulnerability assessments on the impacts of 

ocean acidification and increased temperatures on California's marine and estuarine fisheries, 

fishing communities, and food supply and integrate results into climate-ready management 

strategies. 
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• The State provides support for vulnerability assessments through resources including: 

• Cal- sea level rise rnaps; 

• fiEMA flood Risk Reduction Project identification; and 

• The to Rising Tides 

• The State Coastal Conservancy is partnering with the Nature Conservancy to conduct a statewide coastal habitat 

vulnerability assessment. 

• The Ocean Protection Council's Lo,.~al C<)astd Grnnt supports the development detailed local 

sea level rise vulnerability assessments and adaptation plans. 

• The State Lrnds Commission maps existing and proposed coastal infrastructure leases and legacy coastal hazards, 

and it identifies sites that are vulnerable to climate change impacts. 

• California coastal zone management agencies are undertaking many related assessments including: 

• a Coastal Commission synthesis of sea level rise vulnerability assessments and information by county and 

statewide summary report; 

• a complete multi-sector, county scale rising sea level vulnerability assessments for all nine counties that touch 

San Francisco Bay by BCDC; 

• an assessment of sand resources on the California outer continental shelf; and 

• finalized vulnerability assessments, including sea level rise, of all Department of-Water Resources facilities. 
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Ongoing outreach and engagement is needed to raise awareness and to improve understanding of the impacts of 

climate stressors on valuable coastal and ocean communities and resources. There are a variety of tools to facilitate 

implementing successful implementation strategies, such as policy guidance documents, models, and tools that 

demonstrate \Nhere areas may be impacted by climate stressors such as sea level rise or ocean acidification. In 

addition to engaging the public from the onset of tool development, once these tools are finalized, agencies work 

to communicate how to use these resources and why and how they are applicable to local or regional jurisdictions, 

such as cities, counties, and California Native /\.rnerican Tribes. Agencies should also advance and expand outreach, 

engagement, and education efforts and climate-related training activities to ensure that vulnerable communities 

have a seat at the table in coastal decision-making processes and are prepared to effectively plan for the impacts of 

climate change. 

O·<'..t '1, Develop best practices for seeking inclusive participation in planning decisions related to sea 

level rise and climate change along the coast, such as: using targeted, culturally-sensitive 

communication to engage underserved, low income, and linguistically isolated communities 

and communities of color, providing interpreters, offering a variety of venues for public 

comment, and locating community meetings so that they are accessible to public 

transportation and closest to communities most affected by climate impacts. 

t?"''.L2, Ensure that those most vulnerable to the impacts of sea level rise and coastal climate change 

have equity and agency in the decision-making process for coastal planning within their 

communities. 

t)M53, Conduct relevant outreach directly with specific marine resource users and sector communities, 

like fishers and seafood industry, who may be impacted by climate change. 

OM5Jl Engage communities and increase education opportunities through citizen and community science 

projects that further our understanding of climate impacts. 

t)"';L5, Employ kibiLlt restoration, involving individuals, organizations, and academic 

institutions, in helping to improve and restore coastal habitat in their communities. 

t?"5Ai, Expand existing public awareness programs like the Californi'1 Tides website and 
the vV h,ile 'Liil 
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0<53" Conduct outreach and communication on impacts to beaches, dunes, and wetlands from 

"coastal squeeze;' when shoreline protection and other development prevent the inland 

migration of shoreline habitats, leading to inundation of that land area and loss of 

habitat/beach area. Communicate best practices for avoiding, minimizing, and/or managing 

coastal squeeze, such as ecosystem restoration and nature-based infrastructure. 

0"5J}, Continue outreach and training oflocal officials regarding implementing adaptation options 

through updates to Local Coastal Programs, Hazard Mitigation Plans, General Plans, and other 

relevant planning documents. 

• The Climate and Resilience at the Governor's Office of Planning and Research 

coordinates regional and local efforts with state actions to adapt to sea level rise and other climate impacts. It 

emphasizes climate equity considerations across sectors and regions and strategies that benefit both greenhouse 

gas emissions reductions and adaptation efforts in order to facilitate the development of holistic, complementary 

strategies for adapting to climate change impacts. 

• A California Department of Fish and Wildlife Clirnate climate education course focused on climate 

science and adaptation issues in the marine environment for California Department of Fish and Wildlife staff and 

partners, and lecture materials are archived online. 

• The tvLiriiic Lifr Act (j\!JLJ\!J;\) ]\faster Phn Arw:ndrn<:nt discussions for interested stakeholders, 

webinars, and meetings are led by the California Department of Fish & Wildlife. 

• Climate Ready Webinars are ho,;t:<?d regularly through the State Coastal Conservancy. 

• The Vv'hale Tail Grnnt educates children and the public on marine and coastal issues while supporting 

beach maintenance and habitat restoration projects. 

• The Ci1ifornfa is a citizen science initiative that works in partnership with federal, state and 

local organizations to help validate coastal inundation models. 

Cuide Coastal provided through the Department of\Vater Resources gives guidance for 

communities to consider when integrating climate change adaptation into their coastal planning for the Federal 

Emergency Management Agency's Nati0nal Fl0od insurance This supports National Flood Insurance 

Program Community Assistance Visit \Vorkshops across the state to aid communities in maintaining their 

National Flood Insurance Program eligibility. 

Safeguarding California Plan: 2018 Update Natura! md Managed Resnmoe Systems I 184 



l~atural and Managed Resou Systerns 

• Other engagement, education, and outreach efforts that the State supports include: 

• the to 

• the Policies for a 

• Bay PLrn Clirnate Polides; 

• training and presentations on the Cdifornia C<)ast<:l Commissi<)n's Sed Levd Rise 

• Coastal Commission reports and website updates, including creation of a web tool, to communicate coastal 

county and statewide vu.lnerabilities as well as case studies on Local Coastal Program update efforts; 

• the engagement strategy around the update to the State of Californi« Se«-k\'d }fr;e Guidance Document; 

• the Tnternatjonal AlHarke to Combat Ocean Acidjfication (OA Alliance) and creation of an action plan to 

address ocean acidification in California; and 

• a climate change and sea level rise training program for State Lands Commission staff, which includes a GIS­

based sea level rise decision support tool and training on how to incorporate sea level rise analyses into lease 

conditions. 
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State agencies that work on ocean and coastal issues are continuously collaborating and exchanging information 

to address changing conditions due to climate change, Because ocean cunents and resources are not bounded by 

traditional jurisdictional lines, it is critical that agencies - local, state, regional, federal, and tribal - collaborate across 

their .imisdictions in order to safeguard the health of om ocean, coastal ecosystems and resources, and vulnerable 

coastal populations. Impacts such as sea level rise, ocean acidification and hypoxia, and storm surge and severe 

storm events in severity alonq the California coastline, and require effective coordination and planning to ensure 

successful adaptation of our coastal communities, ecosystems and economies, J\ number of multi-partner workinq 

groups and task forces are tarqetinq specific climate change issues in order to address related risks to our ocean and 

coastal ecosystems, resources, and communities, and to ensure successful adaptation. 

t)w\l, '1, Continue collaborating across agencies to ensure a nimble, sustained, and efficient response to 

emerging climate change impacts on the ocean and coastal regions, 

0"®"2' Work with external partners, champions, and boundary organizations to ensure that 

robust science, policy and outreach is conducted, and that state resources and guidance 

are widely and strategically communicated across California. 

t)Mt}3, Engage regional partners such as ARC CA (Alliance of Regional Collaboratives for 

Climate Adaptation) to gather input on state policy, coordinate local and state adaptation 

projects, and disseminate tools and research regionally and locally to strengthen the 

state's capacity to adapt. 

• California's extensive coastline will be affected in many ways by sea level rise and other climate change impacts, 

so state government is undertaking extensive efforts to coordinate and collaborate on adaptation actions. 

Coordinating bodies for these efforts include, but are not limited to: 

• the Safeguarding and Adaption Working Group of the Climate Action Team (SafeCAT); 

• the Researl:·b of the Climate Action Team (Research-CAT); 

• the CoasLJ and Ou:an of the Climate Action Team (CO-CAT); 

• the State Coastal Leadership Group on Sea-level Rise; 

• the Coastal Sedjment 

• the Sea--level Rise and Floodplain Management Focus Group; 
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• the Bu.reau of Ocean Energy Management (BOEM) Intergovernmental Renewable Energy Task Force; 

• the Pacific Coast Collaborative Subcommittee on Ckean 

• the Tnternatjonal AlHarke to Combat Ocean Acidjfication (OA Alliance); 

CHAEG (Coastal ·Hazards Adaptation Resiliency Group); 

• the Office of Planning and Eesearch's Technical 

and Resilience Program; 

and West Codst 

• the Pacitic Ivfarine and Estuarine fjsh Ffabitat 

habitats as nursery areas. 

Council within the Integrated Climate Adaptation 

and 

and its studies of key species' use of estuarine 

• Critically, State government aligns sea level rise adaptation planning with State and local lhzm<l M 

to achieve coastal community resilience. 

• The Area Hesilient initiative has launched a design challenge to create innovative solutions that 

make the Bay Area's most vulnerable bayfront communities, ecological systems, and infrastructure more resilient 

to climate risks. Funded in part by the California State Coastal Conservancy, the challenge received applications 

from 51 multidisciplinary teams composed of architects, engineers, horticulturists, artists, students, and 

academics, and more. TI1e process includes a 3-month period in which teams will work with community members 

and local leaders to learn about challenges and vulnerabilities and subsequently tailor their projects to these needs. 

In May 2018, 10 innovative solutions will be revealed after the yearlong challenge is complete. 
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he data are irrefutable: California's hydrology is already changing due to global climate shifts. The 

vulnerability of the vvater sector to climate change sterns from a modified hydrology that affects the 

frequency, magnitude, and duration of extreme events, which, in tum, affect water quantity, quality, and 

infrastructure. Changes in hydrology include declining snowpack, earlier snow melt, more precipitation as 

rain than snow, more frequent and longer droughts, more frequent and more severe flooding, 

changes in the timing and volume of peak runoff, and consequent impacts on water quality 

and vvater availability. 1 Vulnerabilities of water resources include chanqes to vvater supplies, 

land subsidence, increased water pollution, erosion, flooding, and related risks to water 

infrastructure and operations, degradation of \Natersheds, alteration of ecosystems and loss of 

habitat, multiple impacts in coastal areas, and ocean acidification. Additionally, rising sea level 

will produce higher storm surqes during coastal storms, and climate impacts are reducing the 

percentage of annual precipitation that falls as snow. 

California is preparing for and addressing impacts of climate change comprehensively across 

all components of the water cycle, from protecting and restoring upper watersheds, to resource 

recovery from wastewater (renewable energy, nutrients, and water), and everything in--between. 

Continued progress will require maintaining efforts to coordinate among federal, state, and local 

resource managers and to present key actions and tangible next steps in the State's adaptation 

strategy. This update builds consistency and alignment with the most up-to-date information, 

and past adaptation work and roadrnaps within the water sector, such as the California W:iter 

Action Plan. 

The Department of Water Resources (DWR) and the State Water Resou.rces Control Board 

(Water Board), along with other agencies, have updated their recommendations on how to 

-- -tc:r :,nc:re ti·1an 
~ .... ~-....) t.._.._.._.,,,. 

i k'\ 
~t.:.-..~ ~-.._.._~.} 

make water systems more integrated, more resilient, and able to adapt to impacts of climate change. There is a great 

deal of work to be done, but California has a solid foundation to continue to safeguard its people, environment, and 

economy into the future. 
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aiifornia's five-year drought left Tulare County particularly vulnerable. The unincorporated community of East 
Porterviile, in the heart of Tulare County, is considered "ground zero" of the drought. Hundreds of househoids lost 
access to clean, running water as a result of dry wells, or faced deteriorating water quality from increasing nitrate 

contamination. Residents were relying on deliveries of bottled drinking water and non-potable water before the State 
'Water Resources Control Board, Department of Water Resources, and the California Office of Emergency Services, and 
the governments of Tulare County and the City of Porterville collaborated to provide a more permanent, safe, and reliable 
solution. Together, through Proposition 1 grants and loan forgiveness, the state agencies fully funded the connection to 
public water system. When the project is complete at the end of 2017, approximately 1, 100 properties wiil be connected 
and have access to clean and reliable source of drinking water. Ai ready, the project is enabling Tulare County residents to 
be prepared for the worsening effects and frequency of drought. As c!imate change makes a mark on California's natural 
environment, these coilaborative efforts to safeguard communities against the effects of drought and other extreme 
events are critical to maintaining a resilient future. 

Project in the unincorporated comir:unily of Monson 
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More than seven million Californians and $580 billion in assets are exposed to the hazards of flooding. 2 Flooding 

occurs in nearly every part of California, and has cost hundreds of lives and billions of dollars in damage.' Climate 

change heightens the threat of high stream flow levels due to increases in frequency and magnitude of extreme 

precipitation in a warmer climate. Nevv climate change analysis in the San Joaquin f\iver Basin found that climate 

change is proiected to increase flood volumes by 60 to 80°/t) over the next 50 years. Over the next 30 years, between 

~117 and ~121 billion is needed in flood investments to safeguard Californians in the Central Valley from flooding, 

which is a much higher level than existing funding levels.'1 lf\lhile the Department of \/\later Resources 1Nill continue 

to invest hundreds of millions of voter-approved dollars into multi-benefit flood management projects, more must be 

done to reduce flood risk, especially in the context of climate change. 

lili"'l, '1, DWR will work with the U.S. Army Corps of Engineers to determine the potential for 

updating reservoir v\Tater Control Manuals that include reservoir Flood Control Rule Curves 

and spillway operating rules. The v\Tater Control Manuals guide reservoir operators to ensure 

flood safety to refiect current science and engineering methodologies and climate-induced 

changing hydrology. 

li\L'L2, DWR shall classify the based on downstream 

hazard potential and reviews of critical appurtenant structures. 

1lli"'13, For high hazard dams under state jurisdiction, DWR will review, provide comments, and 

when complete, approve darn failure inundation maps prepared by dam owners for the 

dam's failure under various failure scenarios unique to the dam and the critical appurtenant 

structures of the dam. D WR shall provide the completed and approved dam failure 

inundation maps to the California Office of Emergency Services. 

darn failure> inunch:tion rnaps publicly available. 

lili"'l ,5, For all dams under state _jurisdiction that are not low hazard dams, D\VR has the authority 

to require Action Plans. Dv\TR shall review and approve the dam failure 

inundation map and the California Office of Emergency shall review and approve the 

Emergency Action Plan based on the approved dam inundation map(s) prepared by the dam 

o\vner. 

2 CalifornL1 Department of\rVater Resources, "CalifornL1's Flood Fu1ure: Recommendations for mJnaging t}w Stah:'s Flood Risk': 2013. 
::_: tp· // <,\!V{\'," \\Ti.\:(;':_-.\:,:' t~C~ v /SF r-..1P/ :_'\; :i•.)"!.lf ~· ~· ~1c ;;:_lifo r :! ht __ Fl \Xd _}~ Ui.Ur\:. pJf 

3 California Legislative Analyst's Office. "M1.1.naging Floods in C1.1.lifornia': 201?. ht:p.f /-..,y1/11-v,1 .l:i0.1.:1.1.b0v/rr;r·.)rt~120_:_ 7/;;:_;~1 l/.r.1,:naglr:0-fb(iJ·:; .. o;;·_i.21?.pdf 

4 Department of"'vVater Resources. "Central Valley Flood Protection Plan: 2017 2017. 
bt:_;t// ...-:vfpb ... ·;_~. gc" v I doc'~/ 2 {; 
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\flj"•j J.t, DWR will work to develop flood inundation maps frlr major stream systems that consider future 

projections of hydrology in cooperation with the Federal Emergency Management Agency and 

the U.S. Army Corps of Engineers. 

1JlkL7, DWR will support collaboration and communication oftlood models that incorporate 

climate impacts in the 

1J\L'1 At DWR will update grant guidelines and proposal solicitations for its Small Community 

Flood Risk Reduction and Urban Flood Risk Reduction programs to include 

consideration offuture projections of flood flows and to support climate change 

adaptation in future rounds of funding. 

'kY,'LtL DWR will incorporate future climate extremes and variability in its Hood Investment 

Strategy included in the Statewide Hood Management Planning Program, which works 

with organizations across the state to develop flood management policies and guide 

financial investments to protect people and property. 

\flj"•f, '1 lt The Vvater Board will evaluate permits and regulatory requirements necessary to reduce 

vulnerability of water and wastewater infrastructure to flooding, increased wet weather 

flows, storm surge, and rising sea level. 

1Jlk1, '1 '1, DWR and the Water Board will collaborate with federal, State and local agencies as 

well as research and academic communities to assess the adverse impacts to human 

health and safety, industries, water and other physical infrastructures, communities 

and ecosystems of floods and related extreme events. 

1J\L'1, '12, DWR will ensure collaboration with federal agencies including the National Oceanic and 

Atmospheric Administration and the National Aeronautics and Space Administration, as well 

as the research community, on improving both monitoring and scientific understanding of 

the role of the climate system in extreme precipitation events in order to better inform water 

management during extreme events and changing snowpack. The following areas of 

collaboration for research should continue to be prioritized: 

1fif·-' ~1 ~ .. 12&1~ i\Jmospheric rivers 

¥1f "'~ '1 ~ ~12lt. Rain and sno\i\7 trends 

lf\f .. .., '] ~ 12tt Seasonal vvinter outlooks 

1ltf .... ~m ~ .. 12f,. Paleohydrology 
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The Central Valley Hood Protection Board's .?O l 7 Cc~nt.ral FlorxI Protection Phn incorporates 

climate change in order to assess the true costs of managing flood waters to protect the State Plan of Flood Control 

facilities for the design life of structural and non-structural investments. 

• The Centrnl Hood Prot:ee!:i<)11 B<)ard is undertaking ongoing efforts to incorporate and prepare for future 

climate extremes and variability in its Flood Investment Strategy, included in the Centn:l Hood Protection 

Phn. 

• DWR will continue its close collaboration with the Governor's Office of Emergency Services (Cal OES) in the 

preparation of the State's 20 i 8 Ifo2.ard Plan. 

• DWR collaborates closely with Cal OES during regional and statewide flood emergencies, and disaster emergency 

response plans include emergency support function decision support matrices that require coordination among 

the department, Cal OES and the Federal Emergency Management Agency. Strengthening these activities helps 

support climate change adaptation because increased flood risk is projected to occur in the future. 

• The ·water Board, DWR, and other state and local land use agencies continue collaboration to prioritize storm 

water capture and infiltration. 

• The \\Tater Board is fonding up to $186 million in Si:<)lTf\ Wdt:er and infiltrntion through 

Proposition l that provide multiple benefits including attenuation of flood flows and increased groundwater 

recharge. 

• The Water Board is implementing the 2016 to Rcs<mrce <>f Storm Wat.er (Storm 

Water Strategy), a high-level planning effort that will, in addition to capturing and treating storm water, result 

in local and regional storm water management that produces multiple benefits, including reduced or attenuated 

flooding of downstream utilities, facilities, and water bodies, and increased coordination and cooperation among 

wastewater, storm water, flood management, transportation, and drinking water agencies. 

Storm Sewer 

reductions in flooding. 

permits include provisions that result in multiple benefits, including 

• The \\Tater Board will continue to promote low-impact development strategies to manage storm water and 

attenuate localized flooding. 
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During a typical yea1; approximately 40 percent of the state's total vvater supply comes from groundvvater.5 During dry 

years, groundvvater provides 60 percent (or more) of the state's total supply, and serves as a critical buffer against 

the impacts of drought and climate change." \flfith the 2014 enactment of the 

Act (SG!VlA), which provides new authorities for local agencies to directly manage groundwater resources, the 

State is making pro9ress on the recommendation to support n:9ional 9roundwater mana9ernent for sustainability 

and drought resiliency. Moving fonNard, state government needs to further its \Nork to support the formation of 

groundvvater sustainability agencies and implementation of groundwater sustainability plans in coordination with 

other flood and vvater management plans. 

li\L2, '1, DWR will provide water budget and climate change datasets, tools and guidance to 

support groundwater sustainability agencies in their evaluation of potential climate 

change impacts in groundwater sustainability plans by the January 2020 or 2022 

deadlines. 

¥1!<2,2, DWR will update its groundwater basin prioritization to include assessment of adverse 

impact on local habitat and local streamflow and also use the best available statewide data 

sets for analysis. 

G ' 
. 

\i¥"2,!t DWR will provide technical and financial assistance from Proposition l to local agencies to 

support groundwater sustainability plan development 

lilf"2JL The Water Board will prepare for the possibility of state intervention to ensure groundwater 

resources can be protected in the event that local groundwater management efforts are not successful. 

Preparation includes development of a fee schedule and the capacity to collect groundwater extraction 

data. 

1lli"2,5, DWR will evaluate the groundwater sustainability plans and alternative plans according to adopted 

regulations, and will coordinate with the v\Tater Board to ensure state intervention is effective and 

appropriate. 

¥1!<2,ti ln January 2017, DWR released a draft Water A<iaihbk fr>r (WAFR) report, as required 

by SGMA. The report presents the department's estimate of WAfiR for each of the State's hydrologic 

regions. In addition, the report provides a framework and guidance that may be used by Groundwater 

Sustainability Agencies (GSA) as they do local planning of water available for recharge, which is 

required in their Groundwater Sustainability Plans (GSP). Finally, the report presents reliability and 
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potential availability from the SWP and CVP, including the effects of climate change. Throughout 

the report, GSAs are encouraged to consider the effects of climate change in their planning and are 

required to consider climate change in their GSPs. 

1!1F23, DWR will work with federal, state and regional partners and land use agencies to explore 

and implement easements and projects for temporary storage of floodwaters on agricultural 

lands to increase groundwater replenishment during periods of high water. 

• DVvR provides facilitation services to support the local agencies in forming groundwater sustainability agencies to 

meet the SG MA formation deadline and to support development of groundwater sustainability plans. 

• DWR published its initial Draft of Water Available for in January 2017 and will periodically 

update the analysis and report to provide planning guidance to groundwater sustainability agencies, and to 

provide information on interregional groundwater interaction, groundwater dependent ecosystems, and stream­

aquifer connections. 

• DWR developed and adopted regulations frlr Basin Modification that were implemented in 2016 and 

will be the basis for future periodic basin boundary updates. 

• DWR published best and selected guidance documents in December 2016 to help 

groundwater sustainability agencies and other stakeholders develop groundwater sustainability plans. These 

documents will be updated periodically as better information becomes available. 

• D\VR will continue to improve and bu.ild new tools to support groundwater sustainability agencies and local 

agencies to report inf:::)rmation and data and to support their water management efforts. 

• D\VR will include progress on achieving sustainable groundwater management by local agencies through periodic 

updates of BuHetin l i 8, California's official compendium on the occurrence and nature of groundwater statewide. 

• The Water Board's permits for Aquifer Storage and Recovery projects support groundwater replenishment with 

treated drinking water during times when water is available. The Water Board will continue its efforts to ensure an 

effective permitting process. 

• TI1e \Vater Board continues to evaluate the issuance of temporary water right permits that allow for underground 

storage of tlood flows and continue to evaluate how processes for capturing flood flows can be efficiently 

permitted. 

With $744 million in Proposition 1 grants, the Water Board is funding projects that clean up and 

that serves as a source of drinking water. 
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California faces the threat of ~;reater scarcity of \Nater supplies, increased \Nater demand, and limited water supply 

reliability. State government needs to promote and incentivize regional self-reliance, diversified local water supply 

portfolios, maximized water conservation, and water use efficiency, as 'Nell as improved storm \Nater management for 

gmundvvater rechar9e. f{ecoqnizing unique local conditions and differences, the state should encoura9e communities 

to identify a suitable a rnix of conservation, efficiency, and alternative sources, commensurate \Nith local needs and 

9oals. 

'kli<:L 'L DWR, the State Water Board, and other agencies will work together to develop methodology and 

standards for urban water suppliers to set targets for indoor use, outdoor irrigation, commercial, 

industrial, and institutional water use. 

1J¥<L2. Dv\TR and the v\Tater Board will continue to develop and implement actions to minimize water system 

leaks and set performance standards for water loss. 

1!¥".'.'.L'.L The Water Board will develop conservation regulations and rules that permanently prohibit water 

waste. 

t'lh:fJ'L TI1e Public Utilities Commission and the California Energy Commission will certify innovative 

technologies for water conservation and efficiency. 

'kY<:L!'.i The Water Board will initiate Phase II projects of its Storm Water Strategy supporting the objective to 

increase storm water capture and use through regulatory and non-regulatory approaches. 

'¥¥<3J.t, The Water Board will work to address knowledge gaps and conduct additional research related 

to the protection of public health and direct potable reuse of recycled water, and to draft 

regulations for direct potable reuse of recycled water. 

1ftf·-'.3v 7;.; L)VV R and the California Department of l:;ood. and. Agriculture '"rill strengthen and expand the 

requirements for Agricultural Water Management Plans to include water budgets, measures to 

increase water use efficiency, and drought contingency plans, and to require such plans by a 

greater number of water suppliers. 

• Dv\TR and the v\Tater Board manage many grants and programs to increase regional planning and coordination in 

order to improve self-reliance, diversify local water supplies, and increase water use efficiency. 

• TI1e Water Board's Storrn \V«ter incentivizes statewide use and redefines storm water as a resource 

results in local storm water management that produces multiple benefits that will contribute to diversitication of 

local supplies through strategies including but not limited to: replenishment of depleted groundwater aguifors, 
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increased storm water use for local irrigation and non-potable water demands, increased flows in local streams 

and rivers, incentives for regionalization oflocal utilities, increased regional and local community partnering, and 

joint-involvement in regional and local water resource management. In addition to increased water supply, the 

resulting multiple benefits for California communities include improved water quality, increased space for public 

recreation, increased tree canopy, restoration of natural hydrograph, and enhanced stream and riparian habitat 

area. 

• Statewide water conservation requirements and prohibition of wasteful water use practices will continue to be 

implemented under the \\Tater Board's forthcoming long-term water conservation regulation. 

• The \\Tater Board adopted a Genernl Order for recycled water use to streamline permitting of non-potable recycled 

water projects statewide, and encourage recycled water projects by acknowledging recycled water as a resource, 

and allowing recycled water programs that are implemented in multiple Regional Water Board boundaries to 

be permitted by the Water Board. These actions support the state goal of increasing the use of recycled water in 

California by 200,000 acre--feet per year by 2020 and by an additional 300,000 acre-feet per year by 2030. 

• The v\Tater Board is developing the Surface Vv'ater regulation that will provide guidance on how to 

safely use recycled water to augment a drinking water surface reservoir. 

• DWR's intcgratc~cl Water grant program contributes to the state's climate change efforts 

through the establishment of standards that address climate change and mu.st be used to evaluate projects included 

in plans or updates. The implementation grant program funds projects that include greenhouse gas reduction or 

climate change adaptability as a primary or secondary benefit. 

As part of D\VR's Integrated Regional v\Tater Management approach, it released a report titled "Stakeholder 

Hecomrnendati0ns for and which 

recommends that the State continue to work with regional groups to provide technical support services for climate 

change analyses. 
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/\t the confluence of the Sacramento and San Joaquin f\ivers, the Delta is home to a half million people, farms 

and businesses, and a diversity of ecosystems, while at the same time is vitally important to statewide vvater 

management and other infrastructure. Nearly half of the landmass of California drains to San Francisco Bay through 

the Sacramento-San Joaquin Delta (Delta). The largest estuary on the I/Vest Coast, the Delta is a critical element of 

California's 'Nater system. Drinking water for tvvo-thirds of the state's population and millions of acres of productive 

la rm land flovvs through the Delta annually,1 The Delta also serves as an important corridor for Chinook salmon and 

provides habitat for abundant wildlife, including threatened and endangered species. Once a mosaic of habitats 

that included vast wetlands, the Delta has been drained and diked into dozens of farmed islands ringed by levees. 

/-\s the Delta's dried, tilled peat soil oxidizes, many of the islands are sinking - some are already 15 to 20 feet below 

sea level. 3 The Delta's more than 1,000 miles of levees are vulnerable to collapse from earthquakes and the climate 

change effects of sea-level rise and more severe storms." The failure of multiple levees could cause saltvvater to rush 

inland and contaminate the drinking water source for 25 million people_ 10 The State needs to further its 1n 

reducinq vulnerability of Delta levees, restoring lost habitat, and reducing reliance by water districts around the state 

on the Delta for water supply_ 

¥Y"4, i, The ·water Board is in the process of a phased process to update and implement the San Frandsco 

Dc'lta 'Nater Control Plan (Bay--Delta Plan), which sets water 

quality and flow standards designed to protect the many beneticial uses of Delta water. Phase l involves 

updates of lower San Joaquin River flow requirements, and southern Delta salinity requirements, 

Phase 2 involves updates to Delta outflow, Sacramento River tributary and Delta eastside tributary 

inflow, coldwater habitat and interior Delta flow requirements. The updates to the Bay-Delta Plan and 

its implementation will include adaptive management provisions to address and respond to scientific 

advances, changing environmental conditions including climate change, and habitat restoration 

actions, and changes in water supply infrastructure. 

1J\J"lL2, The Natural Resources Agency will coordinate and advance at least 30,000 acres of critical 

habitat restoration in the Delta during the next four years through Ci 1ifornfa Eco:Rcstore 

program. 

1Jlf,,£t], TI1e Department of Fish and Wildlife will develop the Delta Consc'rva!j,)n Framework to 

guide Delta conservation planning and investment until 2050. 

8 United States Geological Survey. "Delta Subsidence in Cdlifornia: r[he :;inking beaxt oft he :;1ate'~ 2000. l:1 tps://t··1.:.t··:;.1.:.sr;s.~;c•v/fa/_-;;;ouit'';[J05[JO/pi.1Uf~:(:[;S(:[J_t···.lf 

9 c~:ntrdl Valh:y Flood Pro1ection BoanL "Central Valley Flood Protei.:tion Pldr/: 2012. htt~1;i hv>;n,,.,.:,J.vate:r.i.:a.;;,c1·v'/~·vft!JF-/do~·~f20 :_2%20C\ [-'P~~ ___ b!J'2<,~1d:· 

Phase 2 Hepori': :20] l. 
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• D\VR and the U.S. Bu.reau of Reclamation finalized the environmental analysis for Waterhx and are pursuing 

permits from the Water Board, National Marine Fisheries Service, U.S. Esh and Wildlife Service and other 

agencies. WaterEx wou.ld install new intakes in the northern Delta and carry water underground to the existing 

federal and state water project pumping plants in the southern Delta. \VaterPLx: would safeguard water supplies 

from levee collapse and salinity intrn.sion and allow for more natural flow patterns in the Delta. 

• D\VR continues its work to convert marginal farmland on Sherman and T\vitchell islands in the western Delta 

into wetlands and demonstration plots for alternative farming practices. The pilot study and proof of concept will 

support larger-scale projects that reduce and reverse subsidence, sequester greenhouse gases, and improve water 

and air quality on Delta peatlands. 

• The Delta Conservancy is working with a large partnership of agencies, landowners, and academics to promote 

carbon management practices in the Delta by getting landowners to "grow" carbon through wetlands for profit by 

utilizing a newly approved Califrlrnia \Vetland Carbon voluntary protocol that allows those carbon savings to be 

sold in international markets. 

• California EcoRestore continues to pursue habitat restoration projects to address aquatic and terrestrial ecosystem 

needs in order to improve the overall health of the Delta. 

• The Delta Stewardship Council is in the process of amending the Delta PLm to promote options for water 

conveyance, storage, and the operations of both. The draft amendment language includes recommendations for 

considering potential climate change effects in both design and operations of new and existing facilities. 

• The Delta Stewardship Council is providing funding to the Bay Conservation and Development Commission 

to conduct a sea level rise vulnerability assessment and adaptation planning effort for communities and 

unincorporated areas that may be affected by sea level rise in eastern Contra Costa County. 
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California faces the threat of a hotter and drier climate. In addition to increased groundwater recharge, surface 
storage, and con.iunctive use water management, strategies to increase resilience under such conditions include 
flood and storm water management for augmenting water supply, water recycling, conservation and efficiency, 
watershed and meadovv restoration to enhance natural "above the dam" storage, and groundwater replenishment 
and sustainable manaqement The State is poised to make its bi~rnest nevv water storage investment in a generation 
as the California 'Nater Commission administers SL? billion from Proposition I to pay for the public benefits of new 
9roundvvater or surface storage projects. Through a competitive process, the Water Commission expects to av.;ard 
funds as soon as 2018. 

li¥·<'..'L '1, The vVater Commission, working with other state water and wildlife agencies, will complete review of 

applications submitted to its $2.7 billion vVater Storage lnvestment Program, ensuring that all projects 

are evaluated for performance under changing future conditions. 

li\L§,2, DWR will develop and maintain research partnerships relevant to the observation, prediction, 

and management of atmospheric rivers including changes in atmospheric river characteristics 

associated with climate change. 

1lli"53, DWR will help produce scientific research to explore and develop probabilistic estimates of 

drought vulnerability in California under future climate conditions. 

li¥·<5Jt DWR and the Water Board will continue to develop partnerships that foster scientific research 

to provide additional relevant information to support policy and operations. 

li¥·<'..'L5, Under its Plan, DWR will coordinate climate change adaptation 

activities with drought preparedness. 

lilf"!]f), DWR will work with other state, federal and local agencies to evaluate the potential effects of 

reoperating the state's flood management and water supply systems in the context of climate 

change as part of its 

1lli"5, 7, DvVR will support urban water suppliers in the development of more consistent and 

substantive water shortage contingency plans that include a five-year drought risk assessment 

and annual water budget forecasts, and will work with communities to develop drought 

response actions. 
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• Proposition 1, the $7.5 billion water bond passed overwhelmingly by California voters in 2014, includes $2.7 

billion for investments in water storage projects. The Wflter Invest11h:nt. will fund the public 

benefits of project throughout the state that provide measurable benefits to the Delta ecosystem or its tributaries. 

The Cdjfornid Wat.er Comrnjssion adopted regulations in December 2016 to guide the investment of public 

benefits associated with new storage projects. Projects must evaluate performance under changing future 

conditions. 

• The California Department ofv\Tater Resources will participate in and collaborate with science partnerships such 

as the U.S. CJobaJ \\Tater Management Indicators \\Tork Group and NASA's \\Testern 

v\Tater Applications Office to further develop water management related science objectives that could be used in 

climate change tracking and the development and refinement of adaptation strategies. 

• The State Water Board administers 

m and «frernative water f:::)r public water systems anticipating severe shortages or 

water outages, with funding approach prioritizing disadvantaged communities and low-income households. 
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Under Hurn an tc VVater "every human being has the right to safe, clean, affordable, and 

accessible water adequate for human consumption." However, for millions of Californians, the costs of drinking 

water are unaffordable, and many of the state's residents do not have access to clean and reliable drinking water.11 

Disadvantaged communities that already have problems in securin9 safe water and sanitation are unlikely to have 

the capacity to deal with additional challenqes to \Nater quality and quantity climate change could cause to drinking 

water and wastewater infrastructure. The State must support the resilience of communities to withstand, recover, and 

learn from the impacts of climate change. The State must prioritize aid to disadvanta9ed communities facin9 public 

health risks. 

t'li"G" '1, TIH: State will ensure disadvantaged communities receive an equitable and timely 

distribution of benefits from State processes and technical and financial assistance 

programs, and assist communities with climate change information about where climate 

change might pose undue burden. 

'iltHS,2, The Water Board will work to develop and provide information and public outreach 

on potential climate change impacts to water quality, and options and fonding 

opportunities for adapting to those impacts, including protecting source watersheds, 

drinking water and wastewater treatment infrastructure. 

1Jlf"ti'.L The Water Board will increase outreach to environmental justice and disadvantaged 

communities and Native American tribes in collaboration with non-governmental 

organizations. 

1Jlf,,GJL DWR will award grants to small communities protected by facilities of the State Plan of Flood 

Control to complete feasibility studies that have the goal of increasing small community flood 

protection to the 100-year level. Improving the level of flood protection should include climate 

change projections. 

'klr"1),!'.i The Water Board will develop funding guidelines for a new $9.5 million grant program that 

will improve access to clean drinking water in public schools and prioritize fonding small 

disadvantaged communities. 

'iltHS,G, The Water Board and the Office of Environmental Health Hazard Assessment will identify 

communities most vulnerable to climate change impacts to ensure access to information and 

technical assistance. 
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\ftf~..,0~7 ~ The \\Tater Board will vvork to provide technical assistance and financial support to protect 

drinking water systems that are highly vulnerable to climate change impacts, with emphasis 

on disadvantaged communities and vulnerable populations. 12 

• The ·water Board has launched the Flu.man Right tc> Wflter Pc>rtd with information on state efforts to assist local 

communities in addressing contamination problems and improving access to safe, affordable drinking water. 

• The \Nater Board's lfousehold and Small Vv'akr Assistance administered by three not-

for-profit organizations, provides grants and loans to small water systems and individual households to address 

drought-related drinking water emergrncies, with funding approach prioritizing disadvantaged communities and 

low-income households. 

• Financial and technical assistance for permanent and sustainable solutions for provision of safe, clean, 

affordable, and reliable drinking water, and for wastewater treatment services, particularly for small systems and 

disadvantaged communities, are provided through the Water Board's Office of Susrninable Water Soluti<)11S. 

• TI1e \\Tater Board's and Abatement Account administers grant funding to address drinking water 

emergencies and urgent drinking water needs, including improvements to water quality and water supply, with a 

funding approach that prioritizes disadvantaged communities. 

• Proposition 1 allocates $260 million to the Clean Water State Revolving hmd Program's SmaH Comrnunity 

'v\\:,;tewater Grnm hmd to assist small disadvantaged communities in addressing their wastewater needs. 

• The \\Tater State Fund provides low-interest loan and grant agreements for planning 

and infrastructure improvements and related actions to meet safe drinking water standards, ensure affordable 

drinking water, or both. Proposition l funding is only available for projects benefiting small, disadvantaged 

communities. 

• The Water Board priority is to facilitate and fund the consolidation of small drinking water systems serving 

disadvantaged communities through coordination with funding partners, and stakeholders, as identified in the 

20 l 5 Safe Water Plan for California report. 

• D\\TR prioritizes disadvantaged communities in all \;\Tater-Energy grant programs, funded through the 

Greenhouse Gas Reduction Fund. 

• California Conservation Corp crews work in vu.lnerable and disadvantaged communities on climate-related 

projects such as turf removal, irrigation retrofits, plumbing retrofits, erosion control on riverbanks, flood 

preparedness, and flood fighting. 

• Dv\TR conducts climate change coordination activities with Native American tribes, collaborating with regard to 

climate change tracking, impacts, and adaptation. 
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\/\farmer temperatures, reduced snowpack, extreme precipitation events and more severe droughts all severely impact 

water management California plays a leadership role in supporting and using dovvnscaled climate change models. 

State govemment can build on improved scientific understanding of the causes, impacts and risks of climate change 

to state water resources by developing tools and outreach for water managers for coordinated adaptation actions. 

1J1f,,7, '1, DWR will complete and disseminate results from the Vulnerability Assessment and Adaptation Plan 

from its Climate Action Plan. 111e primary water system analyzed is the State v\Tater Project, but the 

tools used can be applicable to local water management agencies. 

BY" 7 ,2, The Public Utilities Commission will develop a new u.rban water resilience modeling tool to 

assess water system capability resilience metrics such as the ability to respond to and recover 

from a disturbance. 

\flJ"7,'.:t DWR will revise its Economic Analysis Guidebook to include economic analyses that consider 

a broader accounting of costs and benefits, valuation of ecosystem services, and sustainability 

indicators and metrics. 

1JV"7JL DWR will work with the Energy Commission and the Natural Resources Agency to continually 

incorporate the best available water-related climate data on CaI- including updated 

projections for precipitation and snowpack for local climate change planning data. 

111!"7 ,!.L DWR will employ advanced techniques for decision making under deep uncertainty to assess 

the vulnerability of activities and assets under State control that face the greatest climate 

change threats and the adaptation strategies that can be employed to minimize or mitigate 

those threats under a wide range of future risk scenarios. 

¥Y"7 ,ti The ·water Board will incorporate climate change considerations consistently across all 

activities, and one of the first steps is to obtain access to relevant data and model outputs. 

• As part ofD\VR's Ciimak Acti0n Phn: Phase IT, climate change scenario selection is being coordinated and 

standardized across all of the department's programs and for local water management, including legislatively 

mandated programs such as SGMA and Proposition 1 \\Tater Storage Investment Program. This activity builds 

on a three-year collaboration with D\VR's Climate Change Technical Advisory Group and activities by other 

state agencies and the St.at.l's Fourth Clirnak~ 

climate change projections. 

Safeguarding California Plan: 2018 Update 
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• DWR is developing new methodologies to estimate the water content of the Sierra Nevada snowpack using aerial 

and satellite based technology. 

• Tn partnership with the Federal Emergency Management Agency and the U.S. Army Corps of Engineers, DVvR is 

updating flood inundation maps for the National Flood Insurance Program and for community risk awareness. 

Tt will utilize new methodologies to conduct flood risk assessment across the full spectrum of return period flood 

events and will not limit analysis to the 100-year return period flood. 

• Baseline data collection is ongoing through the Water Board's Surface~ Wflter A mbjent Program and 

the GrounJ.,vakr Arnbic~nt and Assessment, which will inform adaptive management in response to 

climate change stressors. 

• DVvR and the State Climatologist's Office is now publishing an Anrnrnl that includes a broad 

range of climate-related metrics, a discussion of climate signal detection, and possible approaches to improve 

knowledge of climate impacts. 

• DWR is working in partnership with the National Weather Service to coordinate volunteer participation in citizen 

science activities such as the Comrnlmity Cc>Ifot.lorative Rain Haj] and Snmv 

This data will support climate change assessments of potential precipitation changes in the state. 

• Cross-cutting risks are addressed through DWR's white paper the Dots between Water, Food) 
and Wakr ina 

• D\VR collaborates with the University of California on a number of water-related climate science studies and 

with other federal agencies on studies, tools, and observations that improve our understanding and increase our 

capacity to respond to water management risks impacted by climate change. 

• D\VR will continue to engage water agencies and support public understanding of climate change by sharing data 

and science on observations, impacts and climate change projections f:::)r water supply, educational training, and 

guidance materials. 

• The .?Ol7-:?021 Scjencc~ Action produced by the Delta Stewardship Council's Delta Science Program, 

prioritizes modernizing monitoring, modelling, and data management efforts to better understand how climate 

change will influence the state's coequal goals of achieving water supply reliability for California and enhancing 

the Delta ecosystem. 
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The State is \Nell on its way in making progress to fulfill this policy recommendation through the adoption of the 

statewide t.o ci Storm \fiater (Storm Water Strategy), which provides 

a vision, mission, goals, objectives, and specific projects to establish the value of storm water as a resource in 

California. Storm \Nater Strategy projects will evaluate existing programs, incentivize integrated water management 

and storm water capture and use, and emphasize low impact development The resulting multiple benefits for 

California communities include improved water quality, increased water supply, and increased space for public 

recreation, inmased tree canopy, and enhanced stream and riparian habitat area. This action area supports actions 

lor qreening and reduction of urban heat island effects and water resources for important ecosystems. 

li\L{L '1, TI1e Water Board will initiate Phase TI projects of the Storm Water Strategy supporting the 

objective to increase storm water capture and use through regulatory and non-regulatory 

approaches. 

'klr"i},2, The Water Board will develop technical guidance and permitting tools to promote statewide 

implementation of post-construction requirements based on watershed processes. 

\flJ"t.L'.:t The Vvater Board will incorporate Storm Vvater Strategy elements/products in regulatory 

permits. 

• Green infrastructure and low-impact development designs are being facilitated through permits. 

• Implementation of the \Nater Board's Storm v\Tater Strategy offers multiple benefits, including improved water 

quality, more diversified water supply, increased space for public recreation, increased tree canopy, restoration of 

natural hydrograph, and enhanced stream and riparian habitat area. 

• The Water Board will continue to collaborate with the Natu.ral Resou.rces Agency on the Urban Grant 

Prngrmn to support the combined benefits of storm water capture and groundwater recharge with greenhouse gas 

reduction. 

• TI1e Water Board Storm Vllater Crant promotes the beneficial use of storm water and dry weather runoff 

by providing financial assistance for projects that provide multiple benefits while improving water quality. 

• State funding and local assistance programs such as DW R's J:RW NJ Grant and Strategic Growth Council 

and State Coastal Conservancy grant programs support the facilitation of natu.ral infrastructu.re projects. 
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California faces the threat of increasing scarcity of water resources and must foster sustainable development that 

minimizes 11Vater use and is resilient to climate chan9e. The state should also strengthen alignment of land use 

planning and integrated water management, as described in the C Watc 2013, to facilitate 

stronger collaboration between land use and water planners. 

li\L!L '1, OPR will support the integration of water resource and land use planning in the update of OPR's 

General Plan Guidelines. 

'klr<:l,2, DWR will implement SGMA's requirement for water and land use agencies to share 

information and develop consistent water and land use plans. When fully implemented, 

SGMA is expected to drive substantial improvements in collaboration and cooperation 

between land use and water agencies as groundwater sustainability agencies work to align 

their long-term water supplies and water demands and propose management actions to 

achieve sustainable groundwater management. 

\ftfw9~3=-= f)V\TI{ v.rill support the integration of ,,rater resource and land use planning considerations as 

part of climate resilience strategies in partnership with the U.S. Bureau of Reclamation on 

various watershed basin studies. 

lilf<!JL State agencies will use a common approach to incorporate agricultural land stewardship 

strategies in their programs and projects that consider multiple uses of the land, including 

production, flood management, groundwater recharge, habitat conservation and water supply 

benefits. 

• California Landscape Conservation Cooperative efforts to incorporate climate change planning in land use 

and water resources planning (such as the C:>nt.rn l 

recommendations) are supported by State initiatives. 

resources and 

• DvVR and Sonoma State Center for Sustainable Communities developed an integrated water and land 

management tool for comparing development outcomes of different residential land cover and infrastructure choices. 

• State and Regional Water Boards continue to integrate statewide and regional policies, plans, and permits to 

incentivize: 

• The unification of planning efforts for drinking water, storm water, and wastewater with local land-use and 

climate change planning efforts; and 

• The regionalization oflocal utilities to address regional water and land-use objectives and goals. 
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• DWR released a Technical Methods Manual on how to amendimodify a h:deraI 

Coastal Hrx;d Insurnncc :Rate to incorporate sea level rise. In response to an increased flood risk due to 

climate change, DW R will provide technical assistance to urban and urbanizing communities in the Central 

Valley to develop 200-year flood inundation maps that will guide sustainable development in accordance with the 

requirements of Srn<1k Hill 5 (Machado, 2007). 
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California faces the threat of losing or degrading critical habitats and ecosystem services. State government 
must advance its protection of aquatic and terrestrial ecosystem resilience in the face of climate change. This 
recommendation is tightly linked to the actions to protect and enhance the Delta ecosystem, and the source 
watersheds in the Sierra Nevada, 

\flJ"'1(L1, DWR will complete ecosystem services valuation and economic analysis for the next update of 

California Water Plan. 

1JlkHl:t The Natural Resources Agency will continue to be a key partner in restoring wetlands habitat, 

minimizing air pollution and protecting against environmental degradation around the Salton 

Sea through its Salton Sea NJ 

1J\L'Hl::t TI1e Water Board and the Department of Fish and Wildlife will implement a suite of actions to 

enhance flows statewide in at least five stream systems that support critical habitat for 

anadromous fish, as identified in the California Water !htion Plan released in 20 i 4 and 

in 20J6. 

'kY,·H)Jt., The Water Board will update plans, permits, and policies; coordinate with other agencies 

to enhance ecosystem resilience to the impacts of climate change; and work with relevant 

agencies to restore and maintain healthy watersheds, reduce vulnerability to catastrophic 

fires, and support resilience in recovery efforts. 13 

1Jli"'1@5, The v\Tater Board will identify actions to minimize impacts associated with ocean acidification, 

hypoxia, increasing temperature and nutrients, and to support resilient ocean and coastal 

ecosystems. 

1JlkHli~, DWR and the Water Boards will emphasize, whenever possible, the benefits of protection 

and restoration (e.g. forest management and meadow restoration) of source watersheds to 

increase water supply and protect ecosystem services (e.g. fisheries), benefitting water users 

throughout the entire watershed. 

1lli"'1 iLi, Depending on the scale, forest thinning could increase mean annual streamtlow by up to 

6%. 14 Dv\TR will continue to work to implement the forest health management strategy in the 

California \\Tater Plan 20!3. 

Benefits from Forest Restoration in the Northern Sierra 
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• State and Regional ·water Boards provide ongoing support for aquatic ecosystem restoration through funding, 

permits, monitoring, and technical assistance on case-by-case basis. 

• The \Nater Board continues to issue water shortage notices in water bodies where available water supply cannot 

satisfy the demand of senior water rights, or the flow needed for instream beneficial uses. 

• The \Nater Board is developing models and associated tools to support its instream flow related wcirk. TI1ese 

models will assist the Water Board in determining water availability and water demand in priority watersheds 

throughout the state and help to evaluate potential water supply effects from alternative management and climate 

change scenarios. 

• TI1e Water Board is integrating adaptive strategies in municipal and industrial permits to protect and restore the 

chemical, physical, and biological integrity of the state's surface and ground waters to ens me continued efficacy of 

regulatory programs during times such as drought. 
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range of climate change impacts is already affecting and will continue 

to affect public parks, recreation, and cultural resources in California 

and hmN Californians interact with the outdoors. Safeguarding these 

resources vvhile accommodating the desire for increased access to 

parks and recreation can instill a sense of place and shared identity by connecting 

Californians to their environment and state history; provide places for gathering 

to increase social cohesion; yield public health benefits such as uxJling, clean 

air, and space for exercise; and create opportunities to educate the public about 

climate change to motivate subsequent action. /.l.ccess to parks and other natural 

areas can be particularly beneficial for children, supporting sensory development, 

encouraging creativity, improving concentration, and helping rehabilitate illness.' 

In addition, outdoor recreation contributes significantly to the economic vvell-being 

of communities, directly providing almost 700,000 jobs in the state.n Due to 

the importance of recreational and cultural resources to California's social fabric, 

Access to parks and othe1· 

natural areas can be 

particularly beneficial for 

children, supporting sensory 

development, encour·aging 

creativity, improving 

concentration, and helping 

rehabilitate illness. 

economy, and well-bein~;, several State laws codify protection of these resources including the California Coastal .1\ct 

and the r,Jational Historic Preservation Act. 

Climate impacts to parks and recreation will affect the 56% of California residents that participate in outdoor 

recreation in mountains, forests, and other landscapes each year,4 plus millions of others who visit neighborhood 

parks, beaches, and other public lands. Impacts related to sea level rise and increased coastal erosion will affect 

public access to beaches and State Parks along the coast, and may inundate trails, parking lots, buildings, piers, 

campgrounds, and immovable cultural resources. Large and severe wildfires and hazardous trees due to growing 

tree mortality deter hikers and bikers, forcing the closure of campgrounds, parks, roads, and trails. Drought reduces 

water availability at campsites and has the potential to lower water levels, exposing cultural resources to unprotected 

conditions while also impacting freshwater recreation such as boating and fishing. Warming of freshwater lakes can 

result in the growth of toxic algal blooms, often making these areas dangerous for freshwater recreation. Reduced 

snowpack shortens the season for winter sports and threatens the loss of recreation-dependent jobs in rn.ral 

economies. 

Meanwhile,dernand will increase for accessing beaches, mountains, urban parks, and other cool recreation areas that 

serve as refuge during extreme heat days. Extreme heat will make inland areas and unshaded trails and bike paths 

less desirable for recreation; high temperatures could also make these areas potentially dangerous for children, the 

l Louv, Richard. Last Chiid in the \!\loads: Saving Our Children from Nature-Dtficit Disorder. 2005. 

2 !v1organ, 1~)(id, Brandt, Ja:;on. 
Department of Agrkulture, 

Charles, & Cbrisknsen, Glenn. "California's forest produi.:1s industry and timber bdrvest" (pg. 48), lJ.Sc 
Research Station, Portland, 0 R. :2006. 

3 "California." Out.Joor [ndustry Association. 2017. b'tlps:/ /nul..:h0t·l;1ch:st;·~r.nrgfr;p-cc.;1ter:.t/upln~1d,~!2n l 'i.!O~i/C)IA __ Rec·Ecc·~~'tcEe __ CA.p·-~f 

·~ "California." Out.Joor [ndustry Association. 2017. b'tlps:/ /nul..:h0t·l;1ch:st;·~r.nrgfr;p-cc.;1ter:.t/upln~1d,~!2n l 'i.!O~i/C)IA __ Rec·Ecc·~~'tcEe __ CA.p·-~f 
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elderly, and people with certain disabilities. Hooding can wash out trails and roads causing closures, thereby cutting 

off access to parks and recreation facilities. Declines in native fisheries will continue to detriment traditional cultural 

practices for communities including a number of California Native American tribes. Increases in mosquitos and ticks 

may contribute to the spread of vector-borne diseases and impact enjoyment of outdoor resources. 

This chapter presents strategies for preparing for and responding to climate impacts to parks, recreation, and areas 

of important cultural significance along the coast and in inland, mountain, and urban areas so that they can provide 

accessible and enriching opportunities for all Californians. TI1e chapter recognizes that recreational play, family 

vacations and daytrips, educational opportunities within parks and historic sites, and routine interactions with 

neighborhood playgrounds and community spaces bring people together around treasured places that are a vital part 

of California's culture. Although climate change adds to the challenges of managing these resources, actions by State 

agencies and in coordination with diverse partners can help ensure that parks, recreation, and cultural resources can 

be enjoyed by future generations. 

Safeguarding California Plan: 2018 Update Parks, Reaeafarn, and California Culture I 211 



Climate change will affect our coast and beaches, which are among California's most treasured natural resources, 
Coastal climate impacts such as sea level rise and storm surges can inundate parking lots, parks, public access points, 
trails, camps, and locl9ing, These climate impacts exacerbate existing challenges associated with the erosion of 
beaches, a shortage of affordable coastal accommodations, and lack of transportation options for travelling to cooler 
coastal areas, 

As sea levels continue to rise, State agencies with coastal jurisdiction will need to invest in coordinated responses 

with federal, local, tribal, and community partners, to ensure that the coast is equally accessible to all Californians 

now and in the future. TI1e California Coastal Act tasks the California Coastal Commission, in partnership with 

other State agencies and local governments, with maximizing public access to and along the coast and public 

recreational opportunities in the coastal zone. Submerged lands and tidelands, the land covered and uncovered by 

the ebb and flow of the tides, are held in trust and managed by the State Lands Commission for the benefit of the 

people of California." As the sea egresses landward due to climate change, management will have to shift accordingly 

to ensure Californians' access rights to these public trust lands and their uses. v\Tith 114 coastal park units under 

its management, California State Parks oversees nearly a quarter of the coastline. State Parks plays a leadership role 

in managing its own facilities for climate impacts while engaging with stakeholders on landscape-level projects 

that promote coastal resiliency. The State Coastal Conservancy supports State and local partners in protecting 

coastal lands, constructing and repairing trails, building recreational facilities, expanding affordable overnight 

accommodations, and restoring coastal resources, 

Assess vulnerability to inundation, flooding, and erosion for all new State Parks projects, 

including capital outlay and deferred maintenance, acquisitions, environmental restoration, 

and other applicable planning, projects, and associated grants. 

Forecast changes in visitor demand resulting from nearby narrowing beaches and 

increasing inland temperatures and plan regionally and cross-jurisdictionally to ensure 

public access in spite of those changes. 

Complete the inventory of coastal cultural resources at risk from Sea Level Rise and littoral 

erosion on public lands in coordination with appropriate coastal tribal representatives and 

historical societies. 

Develop specific management plans to protect existing State Park infrastructure, 

including parking lots and visitor facilities, and vulnerable natural resources, 

including beaches, dunes and wetlands, to sea level rise. 
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Protect existing open space adjacent to the coast and restore dunes to increase the 

resilience of coastal habitats and beaches. 

Encourage where appropriate managed retreat, or removal of development that is 

threatened by sea level rise, so that coastal lands, habitats, and beaches can move 

inland over time. 

Use soft or natural solutions as preferred approached for protecting structures likely 

to face flooding or inundation and require mitigation for the public access impacts 

of shoreline protective devices if they are used. 

Develop coordinated plans between agencies at the park and regional level to replace the 

loss of visitor-serving accommodations, maximizing continued provision of affordable 

options and an appropriate mix of accommodations over time. 

f-l(,...,1 ~~L, Plan and locate new coastal recreation and work to 1nake existing public access points to be 

safe from hazards without requiring hard protection. 

Pt>·1, 't 0, Where allowed, design and engineer shoreline protective devices and monitor existing 

devices so that they do not result in the loss of Public Trust lands and their uses for 

navigation, commerce, and fisheries without permission of an appropriate trustee agency. 

PC~ ·1, 1 '1, Design, build, retrofit or relocate recreation and visitor-serving facilities, coastal 

accessways, and sections of the Coastal Trail to be resilient to inundation, flooding, and 

erosion. 

f-11('.w'L·l:t Incorporate educational elements into coastal adaptation projects to teach the public 

about the risks of sea level rise and options for adaptation. 

FC>1, ·1 ::t Maximize opportunities for the public to participate in and infrJrm coastal 

planning processes that affect recreational resources, including both residents 

of coastal communities and those who visit the coast to recreate, such as 

inland communities. 
e ' ' 

• California State Parks requires the evaluation of potential impacts from sea level rise, coastal storm surge, and 

extreme events on all new projects, facilities, and resource protection efforts in low-lying or susceptible areas of 

coastal State Park units. 

• California State Parks managers refer to a "Sea Level Rise and Extreme Event" guidance document for all new State 

Parks projects, including capital outlay and deferred maintenance projects, new land acquisitions, environmental 

restoration and enhancement projects, general plans, and other applicable planning and projects. 

• California State Parks is working collaboratively with the California Coastal Conservancy on the preparation of 

a vulnerability assessment and online tool to assess potential sea level rise and extreme event impacts to many 

existing State Park facilities in coastal park units. 
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• Potential climate change impacts have been considered in more than 20 of the most recently completed State 

Park General Plans. These include the General Plans for Cuyamaca Rancho (2015), Big Basin Redwoods (2013), 

Topanga State Parks (2012), and San Luis Reservoir State Recreation Area (2013). 

• Tn 2017, the California Conservation Corps is being contracted by State Parks to restore and broaden acc.:ss to 

over a dozen coastal trails in Torrey Pines State Natural Reserve, Pfeiffer Big Sur State Park, Mount Tamalpais State 

Park, and other iconic landscapes. 

• The State Coastal Conservancy is implementing dune restoration and managed retreat projects along the coast to 

enhance shoreline resilience and preserve beaches into the futu.re and using rolling easements and other strategies 

to develop a coastal trail and public access amenities that will be resilient to sea level rise. 

• The California Coastal Commission's 2015 Sea Level Rise Guidance provides guidance on protecting public 

access, recreation, and cultural resources from the impacts of sea level rise. 

• The California Coastal Commission's LCP Local Assistance Grant Program has awarded $5 million to local 

governments to support sea level rise vulnerability assessments and updates to Local Coastal Programs, which 

include measures to protect coastal recreational and cu.ltural resources at the local level, among other topics. 

• TI1e California Coastal Commission's ongoing regulatory actions on coastal development permit applications 

implement the California Coastal Act's requirements to maximize public access to and along the coast as well as 

public recreational opportunities. 

• The State Lands Commission reviews all project proposals on its land for sea level rise vulnerability and other 

climate change impacts and assists local trustees of granted sovereign lands with AB 691 compliance (sea level rise 

vulnerability assessments). 
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Inland, mo1.mtain, and freshwater landscapes provide refuge for nearby urban centers and opportunities for a 

diverse range of outdoor activities from hiking and biking to horseback riding, swimming, boating, fishing, camping, 

snovvsports, and rock climbing. Temperature already significantly impacts decision-making around how users choose 

to enjoy these outdoor resources and studies from other states and countries indicate that temperature increase 

from climate change is likely to shift tourism patterns tmNards higher latitudes and altitudes and to cooler regions.CJ 

Temperature increases of a few degrees also increase demand for freshwater lakes and reservoirs_8:i As the number of 

visitors to inland, mountain, and freshwater recreation areas increases due to population growth and extreme heat, 

management of these natural resources will have to adjust to embrace new capacities. 

Meanwhile, wildtire, flooding, drought, algal blooms and other climate extremes will continue to pose challenges to 

the management of inland, mountain, and freshwater recreation resources. Sustainable funding mechanisms will be 

needed for managers to maintain outdoor recreation despite these challenges. Funding to adapt to these challenges 

is especially pertinent given the mismatch between the population of many of California's rural communities near 

mountain and forest recreation and the number of visitors they serve; for example, Mammoth Lakes, a region with 

8,234 residents, serves an average of 2.8 million visitors a year. 10 

Better track climate impacts and their effects on visitation rates and usage of California State 

Parks and other state-managed recreation areas through increased research and monitoring. 

Learn from the prehistory and history of California to better evaluate conditions that lead to 

population movements, cultural adaptation and migration that may mirror behavior and cultural 

choices during environmental change. 

Secure sustainable funding for robust trail maintenance to prevent and respond to damage from rain, 

flooding, and storm impacts. 

Consider shading and usability of resources on hot days when designing inland trails, 

parks, and freshwater recreation areas and when acquiring new land for recreation. 

Expand availability of affordable accommodations and lodging for overnight visitors to 

inland, mountain, and freshwater regions. 

6 :t-:L.1.milton, J.lY1., D.T. fv1addison, and R.S.J. Tol. Climate Change and International Tourism: A Slrn_ulation Study. Global Envi.ronment.:i.l Ch311ge 15: 2~i3-266. 2005. 

7 Although tourism_ is linked to .recreation, the difference between tourism and recreation ls that the former includes at least one overnight st.1y mvay from ho.me. 

8 :t-:L.1.milton, Jacqueline 11 .. ;.1nd Richard SJ Tol. "The impact of climate change on tourism m1d .rec.rratlon." Human-induced ciirnate change: an mterdiscipiinary 
assessment. Cambridge University Press, Cambridge, UK. 2007. 

Tracy A., Rkhard T. Melstrom, and Larry D. Sanders. "Effects of . .:Ji mate variation and \Vater levels on reservoir recreation." Lake and Re;;ervoir I'vfrmagement. 
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Support public access on waterways, lakes, and rivers; improved and strategically located 

access points on public land; and affordable equipment rentals and staging areas. 

Promote water safety with robust public education, free life vests, and other safety 

n1easu.res. 

Work across federal, state, and local agencies to provide affordable parking, accessible and 

convenient transportation options, and shuttles to make inland, mountain, and freshwater 

recreation areas easier to reach and to minimize the impact of increased private vehicle use. 

Investigate sustainable funding measures to support visitor services in rural areas that experience 

a high volume of recreation-based tourists. 

FC><:L '1 Ll Vvork with land management agencies to integrate awareness of impacts of changing 

climates into management plans and decisions. 

• The Sierra Nevada Conservancy continues to implement its Walc~rshed (WIP) through 

strategic partnerships with federal land management agencies and stakeholders to restore and protect the health 

of California's primary watershed and yield recreational co-beneifts through increased investment and policy 

changes. 

• The Coachella Valley Mountains Conservancy has a trails project now being implemented that will add four 

trails in the Northern Coachella Valley, providing new recreational and educational options for economically 

disadvantaged communities where such amenities are lacking and establishing trail connections between the 

Valley and Joshua Tree National Park for the first time. 

• The Wildlife Conservation Board's Public Access Solicitation 2017 includes climate change and enhanced 

access to nature and wildlife for youth, disadvantaged communities, and u.rban-focused populations as criteria for 

grant guidelines. 
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For urban communities that lack access to further wildland recreation, urban parks can provide a local 

opportunity to share a common identity, build community, learn about nature, spend time with family and friends, 

and find shade on a hot day. l--lovveve1; lmN-income urban communities and communities of color are generally park­

poor relative to other urban areas. 11 ::,_ u Because of the social and environmental benefits of urban parks, climate 

change provides an impetus to rethink urban design with an emphasis on public space, equitable access to parks, 

and green infrastrncture. Shaded urban parks, trees and vegetation can help moderate the effects of the urban heat 

island, protecting people from extreme heat, reducin9 air temperatures, and decreasing energy dernand. 1 -~ Trees and 

vegetation offer air quality benefits by filtering pollutants and also store carbon_~s Walking trails and green alleys 

can increase connectivity between residents, community parks, and other destinations \Nhile providing carbon-

free transportation options for all residents. Urban parks and green space can be designed to reduce storrnwate1 

runoff and floodin9, recharge drinking water supplies, and save energy used for water treatment ic; In coastal cities, 

wetlands, shoreline parks, and natural areas can buffer low-lyin9 urban centers from the impact of rising seas, storms, 

and floodin9. Gardens, parks, and trees provide natural habitat for birds and insects. 

In addition to environmental quality benefits offered by urban green space, nature in cities and towns can improve 

public health and social well-being, providing a place to bring neighbors together and strengthen relationships 

between them. 17 Urban residents have been shown to spend more time outdoors in common areas with trees and 

vegetation. Adu.Its with more exposure to common green spaces report a stronger sense of unity among neighbors 

and belonging to the neighborhood. 18 Urban green space supports healthy child development and children with 

daily exposure to greener spaces engage in more physical activity.19 Community gardening and u.rban agriculture 

can increase access to healthy food while teaching individuals about their food system.20 Providing opportunities 

within urban green space for visitors to see and interpret the history around them increases opportunities for public 

engagement and allows visitors to reflect on the past, creating a sense of place and optimism about the future. 11 

11 G;.ucia, Robert & "'lv\Thite, Aub.rry. "Healthy Parks. Schools, and Corn_nrnnitles: fv1apping Green Access a11d Eguity for the Los Angeles Region." The City Pn~1ect. 2006. 

National Recreation i.1.nd I\1..rk Association. 

13 '~4. Ne\v Vision for California State Parks: Recommendations of the Parks Forward [niiiative'' Parks Forward !nitiative. :20] 5. http://\'v''.v 1\'{1:Jrksfc.r;..v~1.:::.:J cnn;/. 

14 Akbari, Hashem, Melvin Pomerantz, & Haider Taba. "Cool surfaces and shade trees to reduce energy use and improve air quality in urban areas." Solar energy. 2001. 

15 ''How cities use parks for climate 
h t:p::://p:~uJ-:-d-:-1~·-·.~~~;;, -U~1]( ·,!•.it·d -" "''""--"'-~" 

18 ·vvolf, Kathleen & Rozance, 1v1ary Ann. "Social St.rengths - A Literature Review:' Green Cities: Good H<::Y!lth. 2013. http://depts.1vashington.edu/hhwb/ 

19 AlmmlZa, Esteh1.. ''A study of community design, greenness, and physical activity in child.ren using sd.tellite, GPS and ;.Kcelerometer data." Health and Place. 2012. 

20 Lyson, Thorn.as 8z Ri.1.yrn_er. Annalisa. "Stalking the wily multinational: Power and control in the U.S. food system." .A.griculture and Human Valu£s. 2000. 

21 Hilton, Steven. "Golden Landse;.:1.pes: Cultural Resou.rces Mi.1.nagement at Empire 1v1ine State Historic Park." ,_'\1oster 'Ji;.;·sis Sonoma State University. 2013. 
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By drawing people together to relax, exercise, and gather with friends and family, public green spaces contribute 

substantially to public health outcomes, community resilience, trust, and connectedness.22 These benefits of urban 

investments bolster resilience to climate impacts by making city environments cooler, healthier, and more connected. 

Identify park-poor communities and ensure that new urban parks and trail systems are 

within walking distance to underserved populations and are connected to high-density 

infill. homes and offices. 

Involve communities and stakeholders from the onset of urban park planning through 

robust outreach, feedback and consultation, and consensus seeking. 

Ensure that communities have ownership of their neighborhood parks by integrating local 

cultural assets such as stories, public art, cultural activities, artists, and traditions into park 

design. 

Create job, training, and internship opportunities in urban forestry and park development, 

planting, and maintenance to ensure their upkeep long-term and to benetit local economies. 

Provide large trees to shade existing park recreation areas and trails in urban areas. 

Create new park designs that offer a variety ofland cover including dense trees, 

scattered trees, and lawn to provide recreation opportunities and shading. 

Build trail connections to urban parks and green spaces to frJrm a network of biking, 

walking, and equestrian options that increase the reach of parks. 

Retrofit existing facilities and underutilized spaces for parks when aligned with the 

community's vision for sites: consider converting vacant lots to community gardens, 

eliminating or consolidating parking lots, beautifying levees, remediating and 

reclaiming brownfields and vacant waterfronts, utilizing abandoned rail lines, and 

adding parks to decking over freeways or rooftops.23 

Use climate-smart landscaping and native plants where possible to restore native habitat and 

decrease water use. 

PC<:t ·t Ct Design new parks and retrofit existing parks to include green infrastrncture stormwater 

management techniques. 

PC~ ::t 1 '1, Invest in data to identify costs and benetits of green infrastructure. 

f-11t:><l ·1 :t Ensure that appropriate safety measures are added as needed as recreation is pushed to later 

in the evening or earlier in the morning to avoid high heat. 

~ w 

~ w 

FC>:lL '1 ::t Interpret the cultural resources within urban parks to increase inclusivity and highlight elements of 

history that are important to the current community. 

22 Wolf&Rozance. 2013. 

23 Welle, Ben. ''Connecting City Parks to Global Warming.'' City Parks Blog. 2009. b'tlps://;,:ll)T~l.:::ksbk:g.n.:::s/.2Q{;;J/ l2i lO!cc.r:.tk'cting-, ;'t~r-~':J_.:::ks-tc.-gk:ikll-v.,'a.t·r;1[;1g/ 
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• On April 22, 2017, California State Parks celebrated the grand opening of the Los Angeles State Historic Park 

which currently provides recreational and educational opportunities for visitors. The park unit is 32 acres of open 

space with walkways and views that is located in the heart of Los Angeles. 

• A to revitalize the lower section of the LA River to improve recreational access and is being developed 

with technical assistance from the San Gabriel and Lower LA Rivers and Mountains Conservancy and the LA 

County Department of Public v\Torks. Projects in the plan include trail, park, and wetland restoration, connected 

bike paths, and storm water solutions. Youth and family group bike rides and trail usage education training 

sessions are being held to engage residents concurrent to public meetings for the development of the plan which 

will be completed in February 20 l 8. 

• The California Natural Resources Agency was allocated $80 million to distribute through its Urb<1n 

Grant from the Greenhouse Gas Reduction Fund in 2016. Funded green infrastructure projects include 

expansion of neighborhood parks and community space and greening of public lands and structures such as 

sch oo !yards. 

• California State Parks' Office of Grants and Local Services (OG ALS) administers grants annually for park and 

recreation needs. Since 2000, OGALS has awarded nearly $3 billion in grants for local park projects. In June 2017, 

$16 million in grants were awarded from the 2002 Resources Bond Act (Proposition 40) alone for 25 local park 

projects. 

• The California Natural Resources Agency awards Urban Rilier '1nd Californi« River to restore 

riparian trails, waterfront paths, habitats, and ecosystem function in Califrlrnias cities and towns. 

• CAL FIRE's Urban and Community Forestry Program works in cooperation with nonprofits such as California 

ReLeaf and with seven Regional Urban Foresters to advance the development of sustainable urban and community 

forests in California. CAL FIRE also distributes Urban :md through the 

Greenhouse Gas Reduction Fund. 

• TI1e Health in all Policies TaskfrJrce housed under the Strategic Growth Council is working towards a goal for all 

California residents to have access to places to be active, including parks, green space, and healthy tree canopy. 

• TIH: Coastal Conservancy has awarded hundreds of grants for urban park and trail projects to increase accessibility 

to outdoor recreation, including projects to complete the Santa Ana River Parkway, the San Francisco Bay Trail 

and the Coastal Trail. Grants have also been awarded to plan and implement many urban greening projects that 

create recreational and educational opportunities, increase shade, improve walkability and reduce stormwater 

rn.noff in coastal counties. 
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Historic and cultural resources include artifacts, archaeological sites, cultural landscapes, ethnographic resources, 

museum collections, buildings and structures. A number of these sacred sites, objects, and heritage sites are a critical 

aspect of living culture for many Californians, especially California r-Jative American Tribes. Cultural resources are 

elements of cultural continuity and identity that provide a connection to the land and inspire practices today. Historic 

and cultural resources face many impacts from climate change, and efforts to preserve them must be interwoven with 

initiatives to address the effects of climate change to the built and natural environments, and communities. 

Ensu.re that climate change strategies for all land management agencies consider cultu.ral 

resources. 

Complete surveys to document and catalog cultural resources on public lands in order to 

know what resources may be at risk of climate impacts. 

hlrm a Cultural Resources Climate Change Task Poree charged with developing an overall strategy 

for non-traditional ways to address cu.ltural resources before they suffer irreversible effects of climate 

change. In line with the Paris Agreement, major sub-themes such as mitigation of greenhouse-gas 

emissions, net zero energy, the role of heritage in social cohesion, integration and equity, and models 

to value loss and damage to cultural heritage and ecosystem services are among the issues in need of 

further research and design. 

Provide guidance to State agencies on engaging with California Native American Tribes 

to promote Traditional Environmental Knowledge practices in climate adaptation 

projects to benefit indigenous peoples, enhance vegetation in natural and designed 

landscapes, and provide continuity of cultural identity through traditional practices. 

• Led by the California State Office of Historic Preservation, the Cultural Resources Climate Change Task Force, 

with participation of state agencies such as State Parks, the California Energy Commission, Office of Emergency 

Services, State Library, State Archives, Native American Heritage Commission, and others, will create a Cultural 

Resources Climate Change Strategic Plan (Plan) envisioned for completion to coincide with the next update of 

Safeguarding California. The Plan would include information as to how to consult with appropriate California 

Native American Tribes and the State Historic Preservation Officer in advanced to protect cultural resources at­

risk by developing non-traditional solutions to retain, and adapt or treat these resou.rces, where possible. The Plan 

could include methods for local and regional sea level rise vulnerability assessments evaluate potential impacts 
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on cultural resources; such evaluation should occur in consultation with relevant tribes and the State Historic 

Preservation Officer. The Plan would recommend policies to LCPs to protect archaeological resources from sea 

level rise through actions such as monitoring programs, protection measures, or relocation of at-risk resources. 

• California State Parks' Cultural Resources Division, through partnerships with the National Ocean and 

Atmospheric Administration, the National Parks Service, Native American Tribes, professional organizations like 

the Society for California Archaeology, and academic institutions like Sonoma State University is proposing a 

program of targeted coastal surveys of State Parks' most at risk coastal lands from sea level rise and littoral erosion. 

• Archaeologists and Historians are investigating cultural adaptations and behavioral changes associated with 

climate change evident in the archaeological record. Many current studies investigate prehistoric California's 

inhabitants reactions to climate change during the Medieval Climactic Anomaly, a climate change evident in 

California from ca. 1,000 - 600 years before present. 

• The Society for California Archaeology (SCA) launched a Climate Change and California Archaeology study 

in 201 l and has started volunteer archaeological surveys along the California coastline. California State Parks 

is contributing to the survey, following protocols developed for the etfort and sharing reports on archaeological 

survey efforts through the SCAs website. 

• The Native American Heritage Commission created a guide of relevant laws and cultural resources management 

practices for 

• Funded in part by the California Coastal Conservancy and the California Natural Resources Agency 

Environmental Enhancement & Mitigation Program, the Trust for Public Land purchased 688 acres on the North 

Coast in 2016 to establish the Kashia Coashl Reserve, restoring ownership of native coastal land to the Kashia 

Band of Pomo Indians of the Stewarts Point Rancheria. The reserve will serve as a demonstration forest and a 

place to educate and engage the public about native people in the area while extending the California Coastal Trail 

from Salt Point State Park through the reserve for public enjoyment. 

• The State Lands Commission is developing statf trainings to provide guidance on what to do if cultural resources 

are found on lease or project sites. 
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The California Department of Parks and Recreation manages over 1,5 million acres of land in California consisting 

of 280 individual park units and including State Parks, State Beaches, State INilderness Areas, and State Vehicular 

Recreation Areas. Over 67 million visitors enjoy California's state parks each year by engaging in activities such 

as hiking, swimming, camping, and boating in State Park units. The Department of Parks and Hecreation plays an 

integral role in conserving, protecting and restoring natural and cultural resources while providing high-quality 

recreational opportunities to the public Complementary to the Department of Parks and Recreation, 10 regional 

conservancies under the California ~·Jatural Resources /-1.gency play an integral role in conservation, protecting 

and restoring natural and cultural resources, and providing local recreational opportunities to the public These 

conservancies oversee millions of acres along the California Coast and in the Baldwin Hills, Coachella Valley, 

Sacramento-San Joaquin Delta, San Diego River, San Gabriel and Lo\Ner Los Angeles River, San Joaquin Hiver, Santa 

rv1onica Mountains, Sierra Nevada, and Tahoe regions. 

Managing and conserving lands for the public is a monumental task, but these agencies are committed to 

safeguarding California's natural and cultural resources from climate change for the lasting enjoyment of all. 

f-11('.w;:L ·1, Make climate considerations explicit in park General Plans, Management Plans, trail system 

master plans, strategic plans, and all other planning documents. 

lnclu_d~ _dim ate considerations in the evaluation and prioritization of new state-- led land ~ 
acqms1tions. W 

~ w 

Adopt best practices for adapting to climate change when planning and implementing State Parks' 

projects. 

Pt:"'.>§A., Align State Parks' and conservancy efforts to focus on highest priority programs and projects in 

coordination with broader climate change planning efforts. 

f-11£>-::L!"L Connect climate adaptation efforts in State Parks and Conservancies with efforts to sequester carbon 

on public lands and reduce greenhouse gas emissions. 

Pt'.>5,i~, Prioritize conservation, protection and restoration of natural resources in climate 

change adaptation projects and planning to ensure sustainable recreational opportunities 

for the public. 
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• Potential climate change impacts have been considered in more than 20 of the most recently completed park 

General Plans. These include the General Plans for Cuyamaca Rancho (2015), Big Basin Redwoods (2013), and 

Topanga (2012) State Parks and San Luis Reservoir State Recreation Area (2013). 

• California State Parks Departmental Notice No. 2014--03 requires the evaluation of potential impacts from sea 

level rise, coastal storm surge, and other extreme events on all new projects, facilities, and resource protection 

efforts in low-lying or susceptible coastal state park units. 

• California State Parks created a "Sea Level Rise and Extreme Event" guidance document for all new State Parks 

projects, including capital outlay and deferred maintenance projects, new land acquisitions, environmental 

restoration and enhancement projects, general plans, and other applicable planning and projects. 

• California State Parks is working collaboratively with the California Coastal Conservancy on the preparation of 

a vulnerability assessment and online tool to assess potential sea level rise and extreme event impacts to many 

existing State Park facilities in coastal park units. 

• State Parks inventoried all energy and water usage reported to Energy Star Portfolio Manager, which will continue 

to inform conservation efforts; conservation of energy and water will make these resources more resilient to 

pressures resulting from climate change. 

• The San Joaquin River Conservancy's draft San lvfaskr Plan includes a goal on 

incorporating climate adaptation and sequestration strategies in Parkway projects. 

• The California Coastal Conservancy's Climate Ready Program supports planning, project implementation 

and multi-agency coordination to advance actions that will increase the resilience of coastal communities and 

ecosystems. In 2009 the Conservancy adopted a comprehensive Climate Change Policy that informs all aspects 

of its work and amended its Project Selection Criteria to ensure that all Conservancy projects are designed with 

climate change in mind. The Climate Ready Program helps natural resources and human communities along 

California's coast and San Francisco Bay adapt to the impacts of climate change, such as rising sea levels, beach 

and bluff erosion, extreme weather events, and many other climate hazards. 

• TI1e Coastal Conservancy has funded several projects that measure and increase carbon sequestration on natural 

lands, including redwood forests, grasslands and coastal wetlands, some of these properties also created public 

recreational opportunities. 
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To adapt the management of resources to the effects of climate chan9e, state agencies cannot work in isolation from 

a wide range of nei9hbors and partners. State agencies, including California State Parks, regional conservancies, the 

Office of Historic Preservation, the Califomia Coastal Commission, California Coastal Conservancy, and the State 

Lands Commission, should leverage partnerships vvith federal and local 9ovemments, California f\]ative /'.merican 

Tribes, civic and community 9roups, nonprofit or9anizations, businesses and volunteers, and schools to embrace new 

models for managin9 and maintaining recreational resources for climate change impacts and addressin9 climate 

justice concerns about park distribution. This recommendation builds off extensive public support that already 

enhances outdoor recreation and parks; in 2013, nonprofits contributed more than S 12 million to Califomia State 

Parks, vvhile nearly 40,000 volunteers donated more than I million hours of their time. 24 Broadly engaging the public 

and other stakeholders helps introduce nevv and underserved audiences to the outdoors vvhile increasinq inclusivity 

and promotin9 cross-sector support in the mana9ement of for recreation and cultural resources. 

FC>ti, '1, Invest in robust outreach efforts and corroborate partnerships with non--governmental 

organizations to make outdoor recreation more accessible to underrepresented youth, 

low income communities, and communities of color and to ensure that park facilities, 

amenities, and programming serve the needs of a broader base of park visitors. 

J'.*('.>i~,2, Provide mentorship, internship, and apprenticeship opportunities for youth, students, and 

young adults interested in climate change and Lmd management. 

P\:>63, Continue to develop public education and interpretation materials that support 

increased public understanding of climate change at State Parks, Conservancies, and 

other public lands through web-based resources, interpretive services, and natural 

classrooms. 

F(A)JL Collaborate with existing youth programs, schools, and community colleges to provide 

youth and young adults with place-based education on climate change. 

FC>ti5, Create citizen and community science projects that engage the public in collecting 

monitoring of climate change conditions. 

F(.>§Ai Ensure pathways exist for interested volunteers to engage in environmental restoration 

efforts. 

24 "i1_._ New Vision for Califotnia State I\uks: Recommendations of the Parks ForwMd InitL1.tive" Parks Forward Initiative. 2015. ::.:i.p://'•/·iTV\1 \VF',:rk:;fo:v\1 JJ\j,:,.-~JJ.l/'. 
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Identify landscape and ecosystem-- level conservation goals that extend beyond 

individual parks with landowners including National Forests, State Parks, 

Conservancies, State Lands Commission, California Native American Tribes, local 

governments, and private landowners. 

Create state agency guidance for engaging communities in park planning and resource 

management and maintenance through outreach, information exchange, and feedback and 

consultation. • --

Actively engage Califrlrnia's outdoor recreation industry and stakeholders in restoration, 

stewardship, education and outreach efforts. 

• The Ikdchvin HiUs Greenhouse Intc~rnshjp Program, a partnership between Los Angeles Audubon, the Baldwin 

Hills Conservancy, and other nonprofits engages Dorsey High School students in scientific research at Baldwin 

Hills Scenic Overlook State Park. This program pays and trains youth from the highly impacted inner--city schools 

to serve as researchers and hands-on habitat restorers. 

• 111e Los Cerritos \-Vetlands has an on-going Stewardship Program that takes place at the wetlands 

in Long Beach and Seal Beach, in partnership with several partners including the Rivers and Mountains 

Conservancy and Coastal Conservancy to incorporate partners that have mutually beneficial interests toward the 

goals of valuing, learning, restoring and education about Los Cerritos. 

• California State Parks provides mentorship through Youth Programs such as Junior Rangers. State California 

Parks also provide opportunities for students to work side by side with managers through work experience with 

The California Conservation Corps and internships with the American Conservation Experience. 

• California State Parks is beginning to manage natural and cultural resources as geographically larger 

interconnected landscapes. The landscape approach to management considers the varied interaction of people and 

nature to understand historic land use and adaptation, to inform land managers about futu.re human behavior. 

• 111e California Coastal Commission's Public Education Department supports outreach to communities on coastal 

management issues like climate change in a number of ways, including through student field trips, restoration and 

coastal cleanup events, resources and curriculum f:::)r educators, funding through the Whale Tail Grant Program, 

and the annual Coastal Clean Up Day event. 

• 111e Explore the Coast grants fund programs to enable and encourage all Californians to visit and enjoy the coast. 

The Coastal Conservancy has awarded more than 150 of these grants that fo_nd buses to bring central valley school 

children on coastal field trips, camping trips for foster children and many other programs. These programs include 

support for tribal organizations to educate youth about ancestral territory, traditional ecological knowledge and 

cultural identity. 

• California State Parks partners with local and statewide organizations to better engage with diverse populations 

throughout the state. 
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Conclusion 

Tracking Progress 

•mmm he hundreds of next steps identified across dozens of high-level policy 

recommendations in 11 different sectors in this plan show California's 

commitment to preparing for ongoing and inevitable climate impacts. VVith 

hundreds of additional ongoing actions, the sheer breadth and complexity 

of state climate change adaptation activity can make it difficult to develop a clear 

understanding of the State's achievements and opportunities for further action. 

While this 2018 update is built on the foundation of the 2009 (~!irnrf-tt 

Ciinwt.: Fisk plan, and 

there is a dear need 

to transparently track the State's progress in implementing adaptation actions. By 

institutionalizing comprehensive reporting and update processes, the State can 

better ensure continuity and accountability of existing efforts. 

In accordance with Bj]l 148:'. (Gordon), the Natural Resources Agency 

will report annually to the Legislature on actions taken to implement the plan. Each 

report should include, at minimum: 

• A status update on each next step identified in this 2018 update by the 

appropriate agency or agencies, and 

• A description of any next steps or commitments not detailed in this update 

included with status updates under the most appropriate recommendation. 

Before release of the 2018 report on the implementation of the 2018 Update to 

the Safeguarding California Plan, the Natural Resources Agency will conduct an 

analysis of all the actions identified in the 2009, 2014, and 2016 adaptation plans to 

Successfully adapting to 

climate change in California 

\Nill requir·e a steady 

commitment to actionable 

research, far-sighted 

reforrn, and increasing 

collaboration and grassroots 

action. Accountability and 

transparency vvill serve as an 

important part of the broader 

effort needed to scale up 

statevvide comprehensive 

re'.;ponses to grovvinc1 climate 

change impacts. 

document all pending and completed actions. While these documents were consu.lted as references and sources for 

this update, it will be important to show the State's progress, as well as extant opportunities and needs, ten years after 

Califrlrnia's first executive order on climate change adaptation. 

Successfully adapting to climate change in California will require a steady commitment to actionable research, far­

sighted reform, and increasing collaboration and grassroots action. State government is only part of the solution to 

facing the threats from a changing dim ate. Accountability and transparency will serve as an important part of the 

broader effort needed to scale up statewide comprehensive responses to growing climate change impacts. 

TI1is 2018 Update to the Safeguarding California Plan demonstrates the continued importance of incorporating 

consideration of climate change impacts in all policy discussions. As scientific understanding, local and regional 

coordination, and comprehensive strategies continue to develop, the Safeguarding Califrlrnia Plan will also evolve and 

develop new ways to measure adaptation progress. Moving forward, metrics tracking climate impacts and relevant 

government responses can enhance understanding of vulnerability and how to increase resilience throughout the 
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Conclusion 

state. The Metrics Appendix in this 2018 update includes conceptual proposals for metrics that monitor climate 

impacts and the scale of state agency actions addressing those impacts. 

We will be adapting to climate change for centuries.The 2018 Update to the Safeguarding California Plan provides 

a durable framework for organizing state agency actions to adapt to climate change, and perhaps more importantly 

provides a replicable base for the State to report on its actions taken. As state agencies and their partners continue to 

adapt existing practices, undertake new responses, and scale up their actions to make California resilient to climate 

change, it will be crucial that their progress is transparent and accountable. 
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Conclusion 

Looking FoPNard 

ran.nary 

s a conclusion, the 2018 Update to the Safeguarding California Plan 

looks ahead to the critical proqress 011 climate adaptation that the 

Brov.;n administration will continue to make in 2018. 2 

Sea- Levd Rise Cuidance Document Update: The Ocean Protection Council is 

providing a new document based on the best available science to address the needs 

of state agencies and local governments as they address sea-level rise. 

August 

Fourth Clfrnalc~ Assessrnl'nt: As the first interagency initiative to implement 

California's Climate Change Research Plan, this body of research is designed to 

directly inform adaptation action. Using a common foundation of climate scenarios, 

32 State-funded projects and 21 externally-funded projects will provide a wealth 

Using a cornrnon foundation 

of climate scenarios, 32 

State-funded pmjects and 21 

extemally··funded project.'.; vvill 

provide a wealth of cutting­

ed~Je information on the 

ways state government and 

othei-s should address clirriat.e 

i1r1pacts, 

of cutting-edge information on the ways state government and others should address climate impacts. To help 

synthesize the frmndational data and bounty of knowledge produced for the assessment, the State is working with 

leading climate scientists to produce nine regional reports, several topic-specific reports, and a statewide synthesis 

that will help communicate the new findings and other best available science. 

Ciimate-Safr Infrastructure Rec0mrnendations: Leading climate experts and engineers will make recommendations 

on how to safeguarding California from climate change through integrating climate science in infrastructure design 

as part of the Natural Resources Agency's Climate-Safe Infrastructure \Vorking Group. 

California: As required by AB 1482, the Natural Resources Agency will work with 

its many sister agencies to report on the progress made on the hundreds of next steps identified in the 2018 Update to 

the Safeguarding California Plan. As part of the effort to communicate the strides made in making California resilient 

to dim ate change, the Natural Resources Agency will analyze actions from the 2009, 20 l 4, and 2016 strategies as part 

of this report. 

C:difornja Forum: The third statewide forum will convene hundreds of local, regional, and state leaders 

who are committed to addressing California's adaptation needs. 

S1.::pk:mbcr 

Ghbal Climate ;\d]c>n Smnrnit: Governor jerry Brown is convening a summit that will demonstrate the groundswell 

of innovative, ambitious climate action from leaders around the world - and will highlight the economic and 

environmental transition already underway. In doing so, the Summit will encourage progress at a critical moment 

that will take place at the 2018 United Nations Climate Change Conference. 

2 Lf-iis timrline is also found on page 20 as part of the larger timeline of California's climate adaptation highlights. 
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Appendix A 

Appendix A: Acronyms 

J1B State Assembly Bill 

AFICCA The Alliance of Regional Collaboratives for Climate 
Adaptation 

BCDC Bay Conservation and Development Corrnnission 

Cal-Adapt Cal-Adapt.mg online platform 

CalBFIACE CD PH's California Building Resilience Against Ciimate Effects 
Project 

Cairn~ California Environmental Protection 1\gency 

CAiFACE CD PH's California Fatalitf Assessment Control & Evaluation 

Cf\l_ Fl RE Calrfornia Department of Forestry and Fire Protection 

Cal OES Governor's Office of Emergency Services 

Cal/OSHA California Division of Occupational Safety and Health 

CalF:ecycle Department of F:esources, Recycling, and Recover/ 

Cal STA California State Transportation Agency 

Cal trans State Department ofTransportation 

CAPP Conceptual /\,rea Protection Plans 

GIRE Calrfornia Alternative Rates for Energy 

CCC California Coastal Commission 

CDF/\ California Departrnent of Food and /\griculture 

CDFW California Department of Fish and Wildlife 

CDPH Calrfornia Department of Public Health 

CEC 

OJRA. 

CosivioS 

CPUC 

CSD 

California Energy Commission 

California Natural Resources Agency 

Coastal Storm Modeling System 

California Public Utilities Commission 

California Departrnent of Cornmunity Services and 
Development 

DPF: Department of Pesticide Regulation 

D\NR Department of VVater Resources 

EPA US Environrnental Protection A.gency 

EP!C Electric Program Investment Charge 

EV Electric vehicle 

GHG Greenhouse gas 

HCP Habitat Consen;ation Plan 

HCD Department of Housing and Community Development 
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\---~i~~~--------------+-~-~~t:~-;;~~lli~:il~-~~fi;~:~rJ_r~~----------------------------------------------------------------1 
i ICARP i Integrated Climate 1~daptation and Resiliency Program i 
}---------------------------+--------------------------------------------------------------------------------------------------------------------------------: 

i IPCC i United Nation's lntergovernrnental Panel on Climate Change i 

j__1_T_~1r,,1 ___________ J_1r_1t:~~-r~_t:_~ __ rr_~~~s£1rJ_rt:~tj~r_1_~-~rJ ___ ~~-~lt:~--l~-'~~_c:t~s __ r~1~-~=l _________________ ____j 

IVA.fll ldentif;ing Violations Affecting t~eighborhoods 

LCP 

Low­
Income 

Study 

LIWP 

MPA. 

NCCP 

NOAA 

Local Coastal Program 

Low-Income Barriers Study, Part.LI.: Overcoming Barriers 
to Energy Eff1c1ency and Renewables for Low-Income 
Custorners & Small Business Contracting Opportunities in 
Disadvantaged Cornrmmities 

Low-Income Weatherization Program 

Marine Protected Areas 

Natural Comrnunity Conser1ation Plan 

National Oceanic and Mmospheric Administration 

01\Fti , Cal OES's Office of Mcess and Functional Needs 
J.----------------------------1---------------------------------------------------------------------------------------------------------------------------------l 

! OEHH/\, ! Office of Environmental Health Hazard A.ssessment ! 
: : : 

J_ __ l)_:~: ______________ J __ ~;~;-~;:1: __ r~:~1:_rt-~1-:~-t-r~f--:1J-~l1_c __ ::_:1t_:_~J-c_c_1J~1:_t1r~~:_1 __ :_::lt-f1 __ ____j 

OPC Ocean Protection Council 

OPFI Governor's Office of Planning and Research 

OSHPD Office of Statewide Health Planning and Development 

SB State Senate Bill 

SCC , State Coastal Conservancy 
J.----------------------------1---------------------------------------------------------------------------------------------------------------------------------l 

i SGC i Strategic Growth Council i 

H-~~11:'-------------1--~~-;;;:1~;~;~--~;'~-~;~;~;r __ r~1~r_1~~~r_11:r_1t:~~c:t _______________________________________ I 
i SLR i Sea-ievei rise i 
}---------------------------+--------------------------------------------------------------------------------------------------------------------------------: 

i SVVEEP i State VVater Efficiency and Enhancement Program i 
i USDA 
: 

I United States Department of /\,griculture 

i ZEV i Zero-emission vehicle 
: : 
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Appendix 8 

Appendix B: Glossary of Terms 

A©APTATH1N (CLIMATE CHANGE} 

Adjustment in natural or human systems to a new or changing environment. Adaptation to climate change refers 

to adjustment in natural or human systems in response to actual or expected climatic stimuli or their etfects, which 

moderates harm or exploits beneficial opportunities. 1 

A©APHVE MJU\lAGEMENT 

A process of iteratively planning, implementing, and modifying strategies for managing resources in the face of 

uncertainty and change. Adaptive management involves adjusting approaches in response to observations of their 

effect and changes in the system brought on by resulting feedback effects and other variables.2 

CLIMATE CHANGE 

Climate change refers to a change in the state of the climate that can be identified by changes in the mean and/or the 

variability of its properties, and that persists for an extended period, typically decades or longer. Climate change may 

be due to natu.ral internal processes or external forcings such as modulations of the solar cycles, volcanic eruptions, 

and persistent anthropogenic changes in the composition of the atmosphere or in land use.3 

CUM.ATE £CENARH1S 

A plausible and often simplified representation of the future climate, based on an internally consistent set of 

climatological relationships that has been constructed for explicit use in investigating the potential consequences of 

anthropogenic climate change, often serving as input to impact models. Climate projections often serve as the raw 

material for constructing climate scenarios, but climate scenarios usually require additional information such as the 

observed current climate.4 

COMMUNITY-BASED ORGANIZATION 

A community-based organization is a group of individuals organized by and for a particular community of people 

based on shared interests and/or attributes. The community could be defined geographically (e.g. a neighborhood), 

could contain members from diverse backgrounds, and/or could be defined on the basis of something like religious 

beliefs or a shared condition. Members may include various stakeholders, such as the public, elected officials, 

advocacy groups, and business leaders.5 

] United States Environmental Protection Agency. :20] 3. http:i/wvv\v.epa.gov/statelocaklimate/inde:x..himl. 

2 l PCC, 201·~: Annex H: Glossary. Jn: Climate Change :2014: Synthesis Contribution ofVVorking Groups l, Hand [I] to the Fifth Assessment Report of the 
Intrrgovernment.:i.l Panel on Climate Change IPCC, Geneva, ""''""''"uu" 117-130. 

3 l PCC. 2014: Annex l [: 

·~ [PCC, 2014: Annex Il: 

Contribution of\rVorking Grours], 1 [ dnd [I] to tht1 FH1:b Asses:;nu1nt R~:por1 of the 
117-130. 

Contribution of \Vorking Groups [, Il and l i [ io ibe Fifth Assessment Report of ihe 

5 United States Dt1paxtmt1nt of Tra~n:;portJtion. "Public Involvement Techniques." The Tra~n:;portJtion PlJnning CJpadty Building Program. 
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GLOSSARY OF TER~vi!S 

COMMU!\l!TY RESdUENCE 

Community resilience is the ability of communities to withstand, recover, and learn from past disasters, and to learn 

from past disasters to strengthen future response and recovery efforts. This can include but is not limited to physical 

and psychological health of the population, social and economic equity and well-being of the community, effective 

risk communication, integration of organizations (governmental and nongovernmental) in planning, response, and 

recovery, and social connectedness for resource exchange, cohesion, response, and recovery.6 

Areas disproportionately affected by environmental pollution and other hazards that can lead to negative public 

health effects, exposure, or environmental degradation, or with concentrations of people that are of low income, high 

unemployment, low levels of homeownership, high rent burden, sensitive populations, or low levels of educational 

attainment.7 

DflHRONMENTJU JUSTICE 

The fair treatment of people of all races, cultures, and incomes with respect to the development, adoption, 

implementation and enforcement of environmental laws, regulations, and policies.8 

Equity is just and fair inclusion into a society in which all can participate, prosper, and reach their foll potential.9 

EQUITY {CUM.ATE) 

The central equity challenges for climate change policy involve several core issues: addressing the impacts of climate 

change, which are felt unequally; identifying who is responsible for causing climate change and for actions to limit its 

effects; and understanding the ways in which climate policy intersects with other dimensions of human development, 

both globally and domestically. 10 

EXHHHWE {CUM.ATE) EVENTS 

The occurrence of a value of a weather or climate variable above (or below) a threshold value near the upper (or 

lower) ends of the range of observed values of the variable11 

FRONTLUH COMMUN!HES 

These communities experience the impacts of issues such as environmental pollution, climate change, and the 

economic crisis first and most severely. TI1ese communities are most often communities of color and low income. 12 

6 los Angeles County Community Disaste.r Resilience. http://wvvvv.huesillence.org/. 

California Health and Soiety Code Section 39711 

8 California Govern1nent Code ~6~i040.12[e] 

9 Polley link. http:i hvvv~v. policylink.org/aboutiequity-rn.aJ1ifesto. 

10 \Vorld Resources Institute, 2014. 

the Risks of Extreme Events i.1.nd Disd.sters to Advance Climate Change 
on Climate Change(] PCC). Cambridge University Press, Cambridge, U 

A Report of-.vVo.rklng 
NY, USA. 555-564. 

for Climate Justice, Sustainable Communities and a Deep Green Economy." Movement 
'lCUJ:! "'''''"' !l't!l CO'Lf<!!<!t'.<.Uf,JUl''.''"''''l'L•onLJ '""!•Ja(J',f .'.'! 5/0X(\1:;c- [),:r, _ _To __ Ch~u1p2·.~1d:" 
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GLOSSARY OF TER~vi!S 

MITIGATION {CUM.ATE CHANGE) 

A human intervention to reduce the human impact on the climate system; it includes strategies to reduce greenhouse 

gas sou.rces and emissions and enhancing greenhouse gas sinks. 13 

The lessening of the potential adverse impacts of physical hazards (including those that are human-induced) through 

actions that reduce hazard, exposure, and vulnerability. 14 

i\!AHJRAL AND GREEN iNfRASTRUCTURE 

The preservation or restoration of ecological systems, or utilization of engineered systems that use ecological 

processes, to increase resiliency to climate change, manage other environmental hazards, or both. 111is may include, 

but is not limited to, floodplain and wetlands restoration or preservation, combining levees with restored natural 

systems to reduce flood risk, and urban tree planting to mitigate high heat days.15 

"Resilience is the capacity of any entity - an individual, a community, an organization, or a natural system - to 

prepare for disruptions, to recover from shocks and stresses, and to adapt and grow from a disruptive experience."t6 

SEA LEVEL R~SE 

TI1e worldwide average rise in mean sea level; may be due to a number of different causes, such as the thermal 

expansion of sea water and the addition of water to the oceans from the melting of glaciers, ice caps, and ice sheets; 

contrast with relative sea-level riseY 

URBAN HEAT !SLANG 

The relative warmth of a city compared with surrounding rural areas, associated with changes in runoff, effects on 

heat retention, and changes in surface albedo. 18 

VtJLNERJUHE POPULATIONS 

Vulnerable populations include, but are not limited to women; racial or ethnic groups; low--income individuals and 

families; individuals who are incarcerated or have been incarcerated; individuals with disabilities; individuals with 

mental health conditions; children; youth and young adults; seniors; immigrants and refugees; individuals who 

are limited English proficient (LEP); and Lesbian, Gay, Bisexual, Transgender, Queer, and Questioning (LGBTQQ) 

communities, or combinations of these populations. 19 

] 3 United States Environmental Protection Agen . .:y. 2013. 

14 [PCC,2014:Anne:dl: 2014: 

J 5 CalifornL1 Government Code 65302 

J 6 Rodin, Judith. NaturJl Disaskr Rt1silience Competition Summit. 2014c 

J 7 United States Environnu1ntal Prokc1ion A.gency. 2013. 

J8 [FCC, 2014: Anrn·x Il: In: Clima1e CbJnge 2014: 
Change IPCC, Genrvi.1., 

19 California He;.1lth m1d Safety Code Section 1310195 

Safeguarding California Plan: 2018 Update 

Contribution of \Vorking Groups I, Il and l i [to the Fifth Assessment Report of the 

Contribution of\Vorldng Groups I. IJ and n I to tbe Fifth A:;st'ssmen1 Report of 1 b~: 
117-130. 
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Appendix C: Principles and Recommendations 
in the Safeguarding California Plan 

Principle 1: Consider climate change in all functions of government. 

Principle 2: Partner with California's most vulnerable populations to increase equity and resilience through 

investments, planning, research, and education. 

Principle 3: Support continued climate research and data tools. 

Principle 4: Identify significant and sustainable fonding sources to reduce climate risks, harm to people, and disaster 

spending. 

Principle 5: Prioritize natural infrastructure solutions build climate preparedness, reduce greenhouse gas emissions, 

and produce other multiple benefits. 

Principle 6: Promote collaborative adaptation processes with federal, local and regional government partners. 

Principle 7: Increase investment in climate change vulnerability assessments of critical built infrastructure systems. 

CLIMATE JUSTICE PiUNC!PLES FOR S!HEGUARlHNG CAUfORN@A 

Principle 1: Actively engage, educate, and partner with communities to enable early, continuous, and meaningful 

participation in adaptation initiatives. 

Principle 2: Identify the most vulnerable communities to climate change to prioritize initiatives and build grassroots 

capacity. 

Principle 3: Support and coordinate adaptation efforts across jurisdictions and policy areas to maximize community 

resilience. 

Principle 4: Promote holistic approaches to climate adaptation that maximize co-benefits and economic 

development. 

Principle 5: Make equity an integral consideration for climate research. 

EMERGENCY MANAGEMENT 

Recommendation EM-1: Employ research and deploy tools and data to demonstrate how climate change will affect 

all phases of emergency management and identify how climate change exacerbates factors and existing conditions 

that impact emergencies and disasters. 

Recommendation EM-2: Enhance preparedness and coordination to address climate change impacts and inform 

emergency management policy. 

Recommendation EM-3: Incorporate climate considerations into emergency planning efforts at all levels. 

Recommendation EM-4: Identify access and functional needs communities exposed to greater risks from climate 

impacts and work collaboratively to build community resilience. 
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PPRl~JCIPLES A~J D 
RECOMMENDATIO~JS 

ENEii6Y 

Recommendation E-1: Continue to support climate research for the energy sector to better inform climate 

adaptation and mitigation strategies. 

Recommendation E-2: Use common climate scenarios in all energy research and planning, and work to help 

standardize climate scenarios across state government planning and investment. 

Recommendation E-3: Continue incorporating implications of climate change into all energy sector planning and 

decision- making. 

Recommendation E-4: Support local adaptation planning efforts and increase outreach about available analytical 

tools. 

Recommendation E-5: Tnvestigate means to provide long-- term support for Cal--Adapt advancement, maintenance, 

and expansion. 

Recommendation E-6: Increase climate resiliency in low-income and disadvantaged communities. 

LAN© USE AND COMMUNITY ©E'lHLOPMENT 

Recommendation L-1: Develop innovative governance models and equitable public engagement strategies to engage 

residents, especially vulnerable and disadvantaged communities, to be sustainable and resilient. 

Recommendation L-2: Provide technical support, guidance, and capacity building to implement climate adaptation 

initiatives in local, regional, tribal, and state government and communities. 

Recommendation L-3: Coordinate state laws, regulations, guidelines and policies to promote climate resilience and 

hazard avoidance and mitigation through local, regional and state planning. 

Recommendation L-4: Integrate economic development initiatives with programs designed to bolster resilience. 

Recommendation L-5: Ensure a coordinated and robust strategy is implemented across state, regional, local, and 

tribal governments to the state's most vulnerable populations and disadvantaged communities. 

Recommendation L-6: Provide financial assistance to promote investment in climate adaptation through land use 

and community development. 

PUBLIC HEALTH 

Recommendation P-1: Promote community resilience and health equity by improving underlying economic, 

environmental, social, and living conditions. 

Recommendation P-2: Educate, empower, and engage Californians to reduce vulnerability to climate changes 

through mitigation and adaptation. 

Recommendation P-3: Promote mitigation and adaptation strategies with public health and equity benefits, and 

assure they do not have unintended consequences for health equity. 

Recommendation P-4: Establish, improve, and maintain robust su.rveillance mechanisms. 

Recommendation P-5: Improve public health preparedness and emergency response. 
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PRll~CIPLES A~JD 
RECOMMENDATIO~JS 

Recommendation P-6: Collaborate with multiple agencies and organizations at local, state, and federal levels. 

Recommendation P-7: Identify and assess impacts, conduct research, and use the best available data to inform 

policies and programs that protect health and equity. 

TRJU\lSPORTAT!Oi\l 

Recommendation T-1: Understand climate trends that impact transportation. 

Recommendation T-2: Complete analysis of vulnerability assessments and prepare adaptation plans to address 

identified vulnerabilities. 

Recommendation T-3: Inform the transportation decision-making processes. 

Recommendation T-,1: Improve transportation system resiliency. 

Recommendation T-5: Maintain and enhance information sharing and education. 

AGRICULTURE 

Recommendation A-1: Advance water management and energy efficiency in agricultural operations. 

Recommendation A-2: Build soil organic matter on farms and ranches to achieve multiple benefits. 

Recommendation A-3: Support dairies in climate smart management practices. 

Recommendation A-4: Increase farmland conservation. 

Recommendation A-5: Grow the Climate Smart Agriculture outreach platform. 

BHHHVERS!TY 

Recommendation B-1: Strengthen the climate adaptation component of conservation planning efforts at multiple 

scales. 

Recommendation B-2: Enhance habitat connectivity and protect climate refugia through strategic acquisition and 

protection activities. 

Recommendation B-3: Increase restoration and enhancement activities to increase climate resiliency of natural and 

working lands. 

Recommendation B-4: Increase biodiversity monitoring efforts to better understand baseline conditions and make 

possible the early detection of climate impacts. 

Recommendation B-5: Continue incorporating climate considerations into state investment decision processes 

related to fish and wildlife conservation. 

Recommendation B-6: Provide educational opportunities to the public and state agency staff regarding climate 

impacts and adaptation options for ecosystems, fish, wildlife, and plants. 
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PRll~CIPLES A~JD 
RECOMMENDATIO~JS 

FORESTS 

Recommendation F-1: Restore fire as a core ecological process, complemented by fuels reduction, working forests, 

and thinning to enhance forest health, resilience, and long-term carbon stability. 

Recommendation F-2: Increase reforestation efforts on wildfire and pest-impacted areas and protect forested lands 

from conversion to non-forest uses. 

Recommendation F-3: Manage forests to support statewide water infrastructure and to protect forested source 

watersheds. 

Recommendation F-4: Elevate biodiversity considerations in forest restoration and conservation planning efforts. 

Recommendation F-5: Continue investing in urban forestry to enhance the health of current urban forests and 

expand urban tree canopy statewide. 

Recommendation F-6: Promote wood products markets, particularly innovative utilization of thinned material and 

other biomass, to support forest-dependent economies and ongoing forest management activities. 

Recommendation F-7: Foster fire-adapted communities through local planning and fire preparedness. 

Recommendation F-8: Ensure that forest monitoring and applied research activities match decision-making needs. 

OCEJU\!S AND COASTS 

Recommendation 0-1: Support planning and adaptation to reduce hazards and to increase the resilience of coastal 

communities, infrastructure, development, and other resources. 

Recommendation 0-2: Design and implement nature--based projects to protect and enhance the adaptive capacity of 

coastal and marine ecosystems, including beaches and wetlands. 

Recommendation 0-3: Develop actionable science that reflects the latest and evolving trends over a range of spatial 

and temporal scales. 

Recommendation 0-4: Continue to assess community and ecosystem vulnerability to climate impacts. 

Recommendation 0-5: Provide pathways for meaningful community engagement (such as education and outreach) 

in coastal decision-making processes. 

Recommendation 0-6: Coordinate across agencies and external partners to ensure efficient problem solving and 

widely communicate resources for ocean and coastal adaptation strategies. 

WA TEW 

Recommendation \V-1: Vigorously prepare California for flooding. 

Recommendation \V-2: Support regional groundwater management for drought resiliency. 

Recommendation W-3: Diversify local supplies and increase water conservation and use efficiency. 

Recommendation W-4: Reduce Sacramento-San Joaquin Delta climate change vulnerability. 

Recommendation \V-5: Prepare California for hotter and drier conditions and improve water storage capacity. 
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RECOMMENDATIO~JS 

Recommendation "\V-6: Address water-related impacts of climate change on vulnerable and disadvantaged 

populations and cu.ltural resources. 

Recommendation "\V-7: Continue to mainstream climate considerations into water management through improved 

understanding of climate risks and tool development. 

Recommendation Vf-8: Utilize low-impact development and other methods in state and regional storm water 

permits to restore the natural hydrograph. 

Recommendation W-9: Require closer collaboration and coordination ofland use and water planning activities to 

ensure that each reinforces sustainable development that is resilient to climate changes. 

Recommendation W-10: Protect and restore water resources for important ecosystems. 

Recommendation PC-1: Augment public access to the coast and coastal recreation while protecting beaches and 

coastal areas consistent with resource conservation priorities. 

Recommendation PC-2: Increase and improve access to climate--resilient recreation opportunities in inland, 

mountain, and freshwater regions. 

Recommendation PC-3: Maximize opportunities to connect urban populations to natural spaces through urban 

parks, wetlands, and river parkways. 

Recommendation PC-4: Understand the scope of climate change impacts to cultural resources and integrate climate 

change into the management of cultural resources. 

Recommendation PC-5: Incorporate climate change in all California State Park and conservancy planning and 

decision-making. 

Recommendation PC-6: Engage the public and foster ongoing and diverse partnerships to create a shared 

commitment to stewardship and to harness complementary skills, capacities, and support. 
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Appendix D: California 1s Fourth Climate Change Assessment 
Research Supporting the Safeguarding California Plan 

TI1e frlllowing fifty-seven high--level initiatives constitute a comprehensive and interconnected policy framework 

to make California's natural resources more resilient and to represent a broad and interlinked strategy to protect 

California's people and infrastructure from climate change. The States investments in research through the Fourth 

Climate Change Assessment are designed to directly inform this comprehensive adaptation approach. This table 

shows how these ongoing research projects link to the existing adaptation framework while spurring new action to 

safeguard California. 

PROJECT TITLE i INFORMING 
i RECOMMENDED 
i ACTIONS 

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------1--------------------------------------------------------------

Addressing Institutional Vulnerabilities to Climate Change: Drought as Stress Test for \Nater A.I location and Environmental 
Protection 

Advancing Hydro-Economic Optimization to ldentitf Vulnerabilities, Tradeoffs, and Adaptation Opportunities in California's 
Water System 

J1ssessing and Cornmunicating the Impacts of Climate Change on the Calrfornia Coast 

Assessing Vulnerability and Improving F:esilience of Critical Emergency Management Infrastructure in California in a Changing 
Climate 

California Mussels as Bio-Indicators of the Ecological Consequences of Global Change: Temperature, Ocean Acidification, and 
Hypoxia 

Climate Change m Los Angeles County: Cir id Vulnerability to Extrerne Heat 

Climate Scenario Development, Weather Forecasting, and Probabilistic Modeling for the r'iatural Gas and Electricit; Sectors 

Distributed Evaluation and Assessment Program for California's Transportation Fuel Sector: Identifying Strategies for Reducing 
Vulnerability to Improve Resilience for Extreme Weather 

Drought Planning and Climate 1\daptation of Srnall Self-Sufficrent Water Utilrties 

B-5, F-5, 0-2, \N-2, VV-5 

VV-·2, VV-·5, VV-7 

EM-1, E-3, L-1, L-3, P-2, T-1, 
T-2, 0-4, CJ-'i 

EM-1, EM-3, L-2, P-3, P-5, 
T-2, 0-2, 0-4, 0-5, W-1 

B-<1, B 5, 0-1, 0-2, 0-3 

EM-3, E-1, E-2, E-3, E-4, 
L-2, P-1, P- 3, T-2 

EM-1, EM-3, E-1, E-2, E-3 

EM-1, E-1, E-2, E 3, T-2, 
T-3, T-4 

EM-1, EM-4, L-2, L-'J, P-1, 
P-3, A-2, W-2, W-3, W-'i, 

, VV-6, \N-7, VV-9 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------1--------------------------------------------------------------

Economic and Environmental Implications of California Crop and Livestock Adaptations to Climate Change and Climate Policy /.,-3, A-4, A.-5 

Fuei Treatment for Forest Resilience and Climate Mitigation: Criticai Fleview B-3, B-4, F-1, F-4, F-5, F-6 

High F:esolution Measurement of Levee Subsidence R.elated to Natural Gas Infrastructure in the Sacramento-San joaquin Delta W-1, VV-4 

Identification of ~iatural Infrastructure Options for Adapting to Sea Level Rise B--3, B-5, 0-1, 0-2 

lrnproving Hydrological Snowpack Forecasting for Hydropower (jeneration Using Intelligent information E-1, E-2, E-3, W-7 
--;-~~~-~~~:-~;--s;ii--o-;;-~-~i~--(;~-;;~-~-~~--~;;i~i-;;;;-c;-;~;;;;;-;-~~~--G~~;~--~-~ci--i~-~~;~~~--cii~~-~~~--;;;~-i-ii~-~~~-f;-;--(;iit;~;;;;----------------------------------------TA-:-;----------------------------------------------------

i n novati o ns rn Measuring and Managing Forest Carbon Stocks rn California i F-1, F-:i, F-6, F-7 
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+-------------------------------------------------------------

Investigations on the Climate Vulnerabilit; and Identification of Resilience Options for F:egional Natural Gas and Electricity ! E-1. E-2, E-3 
Systems I . 

investigations on the Impacts and Adaptation Options for Flegional Eiectricity and i'Jatural Gas Systems from Sea Level Rise I 0--1, 0--2, o--s 
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Appendix E: Metrics for Changing Climate Conditions 
and Resilience Outcornes 

Changing climate conditions necessitate an adaptive management approach. An adaptive management approach is 

informed by tracking changing climate conditions and the performance of a plan or project. Building check points 

into a project or plan timeline can help to create a system for regular review and, if needed, adjustments. 

Developing a robust set of metrics to track progress and identifying points --- either in process, design, or operation --­

where adjustments can be made is a key part of an adaptive management approach. Ongoing and inevitable climate 

impacts require changing processes that have been static, and state agencies need to develop metrics, report regularly 

on changing conditions and state performance, and incorporate lessons learned for more effective interventions. 

Metrics should be developed from the outset of the project or plan, and should capture the performance outcomes, 

changing climate conditions, and overall climate awareness of programs and policies implemented by state agencies. 

Regular reporting is a key component for ensuring transparency and accountability in state operations and 

establishing trust in the efficacy and effect of climate adaptation initiatives. 

Metrics should be developed to track progress in the following areas: 

l. Changing Climate Conditions: Once key risks are identified, metrics should be identified to track the progress 

and occurrence of change. 

2. Resilience Outcomes: Metrics should be developed that track the performance of a plan or investment, both 

in terms of resilience to climate change and in meeting management objectives. Metrics should track proactive 

action taken by the state to enhance resilience. 

This appendix presents conceptual metrics for review and comment. TI1ese metrics measuring the changing climate 

and resilience may serve as the foundation for eff:::)rts to integrate more comprehensive tracking and evaluation in 

future updates to the Safeguarding California Plan. 
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METRICS FOR CHA~,JGl~~G 
CLIMATE CO~JDITIO~JS 

CHANGING CUMATE CO!\!©H!ONS MET!UCS 

CLIMATE IMPACT METRIC 

2016 Estimated Jwerage State and 
Local Disaster Flecovery Costs per Fire 
Management Assistant Grant (FMAG) 
Declared Wildfire 

Number of Critical Infrastructure 
Interruption Scenarios 

Increase in Cooling Degree Days 
(CDD) since 19~-)o 

Decline in Heating Degree Days (HDD) 
since 1950 

Trend of significant weather-related 
energy disturbances 

Trend of hydropower generation in the 
summer months 

Average annual extrerne heat Land 
Surface Temperature (LS T) difference 
between urban and rural areas 

~iumber of residents who are 
members of vulnerable populations in 
hazard areas 

Households in "at-risk" toxic site 
exposure areas 

Heat deaths, hospitalizations. and 
emergency room visits 

Rate of allergrc drsease-related 
hospitalizatrons and ernergency room 
visits 

Rate of asthma diagnoses and 
emergency morn visits 

CONTEXT AND RATIONALE 

The extreme and unpredictable wildfire behavior challenges the State's ability to quickly rnobilrze sufficient resources 
and personnel in wildfire emergencies, thus increasing the cost of these disasters and demonstrating the immense 
financial burden climate change has on the State's response efforts. These are response costs to FMAG declared 
only tires; there were an additional 5.687 tires in 2016. 

Climate change continues to increase the likelrhood of extreme heat events as well as drought, whrch could lead 
to or exacerbate utility and other disruptrons to lifeline systems. Interruptions to critical infrastructure, such as the 
energy, dams, and agriculture sectors, threaten lives and water, food, and health security for California constituents; 
particularly among access and functional needs populations who are disproportionately impacted during 
interruptions. 

Energy demand for space cooling is approxirnately proportional to CDD. Since 19'.iO CDD has increased by about 
49o/o with sharper increases in 2014 and 201 '.)(see Figure 1). 

Energy demand for space heating on cold days is approximately proportional to HDD. Since 1950 HDD has 
decreased by about 19% with sharper decreases in 2014 and 2015. 

Climate change is projected to increase extreme weather events. which may lead to increased significant weather· 
related energy disturbances. This metric can indicate whether climate change is impacting the reliability of the 
state's energy system, and indicate needed responses. 

Climate change is expected to reduce hydropower generation in the summer months_ There is a downward trend 
since the early 2000s driven mainly by reductions in wintertime precipitation. Hydropower can ramp up and clown to 
help balance the grid and it is an important low cost source of electricity in the summer. 

The urban heat island effect leaves our urban communities more vulnerable to the compounding negative health 
irnpacts and system disruptions caused by higher temperatures, when compared to more rural cornmunities. The 
concentration of heat in urban areas, caused by a "combination of heat-absorptive surfaces (such as dark pavement 
and roofing), heat-generating activities (such as engines and generators), and the absence of vegetation (which 
provides evaporative cooling)". exacerbates existing disparities, especially for disadvantaged communities. Wh!le 
this metric does not provide a disaggregated assessment of vulnerability within urban communities, it demonstrates 
how urban land use, transportation, and design decisions can either mitigate or exacerbate the risks that increased 
temperatures pose. The State should continue to incentivize and invest in land use and infrastructure strategies that 
reduce the urban heat island effect and minimize, to the extent feasible, the difference in Land Surface Temperature 
between urban and rurai areas. 

This metric may be able to capture whether expanding hazard areas due to climate change are disproportionately 
impacting vulnerable populations and inform State responses. We know climate change will exacerbate existing 
environmental hazards for the most vulnerable in societ;, so spatially tracking the expansion of risk and vulnerability 
will be important. 

Climate change increases the risk of disruption and damage to critical infrastructure across the state, including toxic 
sites. For example, toxic sites along the California coast are at increased risk of flooding and inundation due to 
sea level rise. Further, communities living in proximity to these sites face an increased threat of exposure to toxic 
substances. 

This metric is aimed at evaluating the effects of increasing temperatures across the state. />,s hot days hot nights 
and heatwaves have become more frequent the emergence or increase in heat-related deaths, hospitalizations or 
emergency room visits could be an indicator to communities that are vulnerable to heat-exposure. 

As climate change continues, it is expected that extreme temperature days and weather patterns will increase 
in occurrence. /1 changrng climate can alter the production, allergenicity, distribution, and seasonal timing of 
aeroallergen. High pollen concentrations and longer pollen seasons can increase allergic disease burden. 

This health outcome metric can be used to document and evaluate the contribution of environmental hazards 011 

asthma emergency roorn visits. Subsequently, this information could be used to design, implernent, and/or evaitJate 
new rnterventions. Changes in climate, particularly extreme heat events, interact with air quality, which can rncrease 
vulnerability to poor air quality and allergens that have negative impacts on asthma. 
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METRICS FOR CHA~,JGl~~G 
CLIMATE CO~JDITIO~JS 

CLIMATE IMPACT METRIC 

Human cases of reportable vector­
borne diseases 

CONTEXT AND RATIONALE 

Changes m temperature, precipitation, and humidity can greatly irnpact the transmission of vector-borne diseases 
(i.e. Lyme disease, West ~Jile Disease, Zika). with relation to disease incidence and vector range. Collecting 
information on vector-borne diseases will allow for detect!on of changes that may be related to climate change. 

Days with unhealthy air quality across As climate change continues, it is expected that air quality !S to worsen.Air quality provides information on the 
state as aggregate or in an indicator concentrations of pollutants in the outdoor air. Health effects from unhealthy air quality can include respiratory 
area . disease, cancer; heart disease, and stroke. 

----------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------1 

Disaster funds disbursed to fix i This metric shows the cost of protecting state highway infrastructure. Historic climate related impacts have ! 
transportation assets after ciirnate i already cost the state millions of dollars, and this amount will grow as clirnate change accelerates, further stressing i 
events (flood, wildfire, landslide) i transportation assets and the system at large. Early adaptation measures could save the state a significant arnount i 

-----------------------------------------------------------------------------------J--r~f __ ~1_c1r_1~L ________________________________________________________________________________________________________________________________________________________________________________________________________________________ j 
Miles of transportation network ! Under future climate projections, drought and higher temperatures are projected, which will exacerbate i 
impacted by wildfire i wildfire conditions. Wildfires not only have the potential to damage roadway infrastructure but also threaten i 

i hornes, businesses, and human life. This metric, when analyzed over time, will assist transportation agencies in i 
i understanding the speed and extent of increase 1n 1rnpacts from climate change. i 

----------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------1 

M!les of transportation network 
impacted by coastal and/or inland 
flooding 

Miles of transportat!on network 
impacted by precipitation-induced 
landslides 

Snow water content corn pared to 
average 

Drought-related idied !and 

Cumulative winter chill hours (hours 
less than 45° F) 

Heat stress impacts to crop and 
livestock 

Species ranges 

J1rea of plant cornmunity types 

Transportation assets are vulnerable to the irnpacts of sea level rise·-- the greatest threat to infrastructure. Coastal 
and inland flooding pose potentially significant damage to the state transportation systern. This metric, when 
analyzed over tirne, will assist transportation agencies in understanding the speed and ex.tent of increase in impacts 
frorn climate change_ 

This metric, when analyzed over time, will track changes in the most consistent impact to transportation 
infrastructure. Caltrans has been studying and identifying areas at risk of landslides for years--· a major risk that will 
increase with more intense precipitation events expected under future climate projections. 

This rnetric is important because California agriculture is reliant on irrigation water. Several metrics of precipitation 
are relevant to agricultural water supply: reservoir conditions, average regional precipitation, winter snowpack, snow 
water content and surface water deliveries. Due to uncertainty in models of future California precipitation trends. it 
is difficult to anticipate how water availability will change by 2050. Many models agree the drought is likely to be 
more common and more severe. 

This metric is important because drought-related idled land represents a manifestation of agricultural vulnerability to 
climate change (as well as other stressors such as changes in markets, regulations, and input costs). The Center for 
Watershed Science at the University of California assessed the economic impact of the ongoing drought in 2016 on 
California agriculture. The authors determined that in 2016, 6.6% rnore land was fallowed due to the drought than 
would be idle in an average precipitation year. This translates to lost jobs and income. 

This rnetric is important because certain types of fruit and nut trees are especially impacted by wanning winter 
temperatures. Warm winters can lead to incomplete winter dormancy and sporadic blooms in the spring months. The 
negative impact of reduced winter chill is projected to grow. By 2050, winter chill hours could be half of observed 
hours in 1950. 

This metric can track extrerne heat events as well as the response of the agricultural sector to extreme heat 
through producer surveys and annual crop reports. There are many published studies demonstrating the negative 
consequences of heat stress on livestock, including decreased production, reduced feed efficiency/intake, increased 
poultry mortality rates. and potentially poor irnmune function resulting in susceptibility to disease. Livestock 
producers monitor production and well-being closely and invest in adaption when factors like heat begin to have 
long term effects. On livestock operations adaption to heat usually involves mitigation via coolers, fans, sprinklers 
and shade, adjusting water pH, and potentially shifting breeding to include more heat tolerant species. 

Individual species, both native and invasive, are expected to move across the iandsccipe in response to changing 
climatic conditions. Observed changes in where species are found, (e.g. upward in elevation, or northward) can 
indicate shifts in species distributions associated with climate change. For wildlife. range shift data can also provide 
insight into the locations of irnportant wildlife corridors needed to maintain connectivity as the climate changes. 

This metric is a1rned at capturing any increases or decreases in the totai area of vegetative cornrnun1ty types that 
may be associated with changing climatic conditions. Vegetative communities are often associated with habitat 
types that support certain species; changes in the underlying vegetation (or other habitat attributes) can have 
repercussions for the wildlife it supports and ecosystem services that it provides. 
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METRICS FOR CHA~,JGl~~G 
CLIMATE CO~JDITIO~JS 

CLIMATE IMPACT METRIC 

Species abundance and diversity 

Fish and wildfire mortality events 

i CONTEXT AND RATIONALE 

Climate impacts to individual fish, wildlife, and plant species can collectively alter broader natural community 
structure and corn position. Tracking species drversity (nurnber of species and therr relatrve abundance in a grven 
ecosystem) can serve as a measure of changing community dynarnrcs (e.g. natrve versus non-native species 
diversrty). Presence or relative abundance of plant and anirnal species in both aquatic and terrestrial environments 
can be monitored as part of this effort (e.g. key species population levels). 

Climate change will likely have a negative impact on the overall health of some fish and wildlife populations, 
and could result in increases in rnortality events or overall extinctron risk for some species. This metric would 
track rnortalrty events to identrfy any trends that may be linked to changing environrnental conditions or stressors 
brought about by climate change. This may include rrwrtalrty events drrectly tied to clirnatic factors like heat stress 
and reduced water availab!litf, or events that are more indirectly tied to climate change, such as the emergence or 
spread of existing diseases. pathogens and parasites. 

Timing of life cycle events (phenology) i Climate change is altering the timing of life cycle events such as rnrgration, leaf emergence, reproduction, pollination 
! of native plants and crops, metarnorphosis (i.e. transitron from larvae to adult), and hibernatron. These events can be 
i tracked for certarn specres to identify patterns related to changing seasonal clrmate conditrons. 

-----------------------------------------------------------------------------------1------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------: 

Human-wildlife conflicts I Wildlife that is under stress due to climate chanae and other factors will search for alternate food, water. and I 
i habitat as necessarf. This can result in conflicts "between humans and wildlife. Monitoring human-wildlife conflict i 
i incident data wrll help us determine whether or not these occurrences are increasing rn the face of climate change, i 
i and irnprove our understanding of impacts to the urban-wrldlrfe interface. i 

----------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------1 

Soil burn severity Fire severity has been increasing beyond the historical norm. Su1veyors in the 1800s wrote that large tree death 
from fire was an uncommon occurrence, and by the 1980s, approximately 20% of fire footprints were severely 
burned. By the early 2000s, high severity in fires over 500 acres in size increased to almost 30°/,, and the R.im Fire 
of 2013 and King Fire of 2014 were almost 40% and SO'Yo, respectively. High seventy burn patches were historically 
small, cornmonly under 10 acres in size, which allowed living trees on the edges to quickly reseed the burned area, 
and it created drverse habitat in a small area. In contrast to thrs healthy functionality, the Krng ~rre had a srngle 
high-severity burn patch of over 30,000 acres in size and the Rim Fire had a high·severitf burn patch over 50,000 
acres. 

Deforestation after wildfrre During the last decade, 700,000 of the 2.3 rnrllion acres of U.S. Forest Service forested lands affected by wildfire 
, have been classifred as deforested. This is equal to a deforestation rate of 30.43% on the lands affected by wildfrre. 

----------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------· 
Deviation of current average fire Over the last few decades, wildfires in California's conifer forests have grown bigger and have exhibited larger and 
frequency and severity from past fire larger uniform patches of severe fire. 
regimes 

Trend in acreage of elevated tree 
mortality 

Five consecutive years of severe drought in California. a dramatic rise in bark beetle infestation and warmer 
temperatures are leading to historic levels of tree die-off. In total, a cumulative number of 102 million trees have 
died 011 California's forested lands since 2010. This scale of die-off is unprecedented in California's modern history, 
and millions more drought-stressed trees that are not yet dead are expected to die in the coming months and years. 
As stressors like heat, drought, pests, disease, and a rising snowline increase with climate change, California will 
continue to struggle with massive tree die-offs. 

----------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------· 
Average observed sea level rise in 
inches over the past centu1y 

~iumber of Californians living in flood­
prone areas 

Coastal ocean temperature change 
over the past century 

Sea levels measured at stations in San Francisco and La Jolla have risen at a rate of 8 and 6 inches over the century, 
respectively. Sea level rise in California could lead to flooding of low-lying areas, loss of coastal wetlands such as 
portions of the San Francisco Bay Delta system, erosion of cliffs and beaches, saltwater contamination of drinking 
water, impacts on roads and bridges and harmful ecological effects along the coastline. 

As of 2013, one in five Californians were exposed to the hazards of flooding in California. This metric captures 
the number of Californians living in the 500-year floodplain, and includes risks from tsunami flooding, engineered 
structure failure flooding, and coastal flooding. 

Sea surface ternperatures at La Jolla have increased by about 1.8° F over the past century at about twice the global 
rate. Warmer ocean waters contribute to global sea level rise and extreme weather events, and can impact the 
marine ecosystem and its populations. 
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--Ci-ov-iiir:iM_ii_r:i;:--i{;;-;;-;;-oN_s_ii __ Miri{i_c ___ --cor:i!i;-xr-P:N_o __ i{P:r-ior:ift:i:i---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------1 

Percentage_r~:/~ocal H~z~~d Miti;ation :~,en State/1eed:,t~ p'.'.J~:o;e ~re ~:~orpora~i1on,~~ c~'.r'.1ate"~;an~e res:lie,'.:cy strategies into local hazard mitigation j 

Plans that dU.JkSS cl,r.ldl._ 1mpa,.ts r,,d,,S anu granL, •itJlcK,y t.J C.;mr,,,J1ens1v,_,y a.Juk,,,, grc,,,,,ng ,lrma,e ,,,k. I 
---------------------------------------------------------------------------------- -----------------------------------------------------------------------------------------~------------------------------------------------------------------------------------------------------------------------------------------------------~ 

.LI.mount of California's energy from With 27% of its electricity coming from renewable sources in 2016, California is ahead of schedule to reach the 
renewable sources state's goals of 33% renewable energy by 2020 and 011 track to meet 50% by 2030. While renewable energy is 

also crucial for the state's efforts to reduce greenhouse gas emissions to mitigate the effects of di mate change, 
renewable energy production also helps Calrfornia be more resilient by ueat111g a more diversified and distributed 

Gigawatt hours of energy saved by 
efficiency and conservation initiatives 

energy supply. 

Energy efficiency and conservation are key climate adaptation efforts to ensure system reliability, and also has great 
benefits for climate change mitigation and consumer savings. This metric combines efficiency gains from codes 
and standards, efficiency programs, and market and price effects to show the cumulative annual efficiency and 

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------: 

F:eduction in rate of land consumed 
for development 

Total funding available that directly 
considers and builds resilience to 
clirnate impacts 

l~ew units approved in hazard areas 

Communitf service hours that build 
directly build adaptive capacit; in 
communities 

Local jurisdictions with climate action 
plans, adaptation plans, general plans, 
and hazard mitigation plans that 
address climate, health, and equity for 
vulnerable populations 

State agency plans (infrastructure, 
investment, operational) or grant 
guidance documents that a.) identify 
populations vulnerable to climate 
change health impacts, b.) plan to 
reduce vulnerability through increased 
provision of resources, services, jobs 
or technical assistance, and c.) engage 
vulnerable populations in making 
decisions about programs, policies or 
funding. 

The State's natural resources are an integral part of the State's climate programs. Healthy, well-maintained natural 
systems can provide significant climate mitigation benefits and can also provide resilience in the face of change. 
Natural infrastructure is the preservation and/or restoration of ecological systems, or utilization of engineered 
systems that use ecoiogicai processes, to mcrease resiliency to drnate change and/or manage other environmental 
problems (1~8 1482 and SB 379), The State continues to promote and support local land use and development 
strategies that preserve ecologically intact and functioning natural 111frastructure systems and habitats. The State 
is also invested in promoting the use of natural and ecological processes and features that are engineered to 
supplement traditional built infrastructure (for example, water treatment facilities that utilize ecologically functioning 
vvetlands). 

Since climate change 1s already exacerbating existing inequities and vulnerabilities, efforts to build healthy and 
equitable comrnunities needs to be central to the State's adaptation strategy. 

This metric would help the State track whether existing land use and hazard avoidance guidance is effectively 
safeguarding Californians, 

California Emergency Response Tearn, California Conservation Corps service programs, and Civic Spark 

Senate Bill 379 requires local jurisdictions to address climate adaptation and resiliency strategies in their next 
revision of a local hazard mitigation plan, or in the safety element of the general plan (beginning in 2022, if the local 
jurisdiction has not adopted a local hazard mitigation plan). The bill requires the update to include goals, policies, 
and objectives based on a vulnerability assessment identifying the risks that climate change poses to the local 
jurisdiction. This is an opportunity to plan to reduce harms to vulnerable populations from climate change. 

Executive Order B,30, 15 requires State agencies to take climate change into account in their infrastructure and 
investment decisions, and mandates that vulnerable populations be protected the process. The State agency 
guidance to implement the Ex.ecutive Order helps agencies a.) identify populations vulnerable to climate change 
health impacts, b.) plan to reduce vulnerability through increased provision of resources, services, jobs or technical 
assistance, and c.) engage vulnerable populations in making decisions about programs, policies or funding. This item 
will help monitor the degree of implementation of the Executive Order. 
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--~-~~~-~~-~~-~~--~-~-~~~-~~~--~-~-!~!-~-- ---~-~~-!-~~-!-~~-~--~~!l_~~-~~-~------------------------------------------------------------------------------------------------------------------------------------------------------------------------------___j 
Ciirncite change, housing. 
transportation or land use investment 
plans or programs that incorporate 
measures to prevent residential and 
econornrc displacernent 

Change in tree canopy 

Change in impervious surface 
coverage 

Low-mcome and senior housmg units 
receiving weatherization and energy 
efficiency upgrades. 

Transit investments and other amenities such as improved housing options are often provided to improve livability 
and reduce the need to drive, thus reducing greenhouse gases. These strategies may inadvertently drive up median 
area income, propert; taxes, and rents. A. possible result of such changes is that existing residents and small business 
owners may no longer be able to afford living or doing business in their neighborhoods, and will be forced to move 
farther away. Displacernent has harmful effects on physical and rnental health of children and adults. and most 
harms people with low incomes. 

Increasing the amount of tree coverage has a number of benefits for climate change and our communities inciuding 
reduction of air pollution, calming of traffic, reduction of neighborhood violence, and the reduction of storm water 
runoff, which decreases flood risk and soil erosion while improving water quality. 

Impervious surfaces often are dark-colored and thus absorb more heat, contributing to the heat island effect. They 
also do not allow water to infiltrate into the soil.Allowing water to infiltrate into so!I reduces flooding, recharges 
ground water supplies, and filters water. 

Weathenzation and energy efficrency measures have many benefits for climate vulnerable cornmunities rncludrng the 
reduction of: susceptibility to extreme heat and cold; energy consumption, which decreases power plant emissions 
and air pollution; utility costs allowing more to be spent on other needs; and health and safetf risks within the home. 

State-owned roads that have a climate This metric will inform stakeholders of the potentral rrnpacts to transportation infrastructure to make rnore inforrned 
change vulnerabilrty assessrnent decision-makrng. 

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------: 

== r~urnber of transit stops (including 
high-speed rail) providing service to 
vulnerable or low-income populations. 

~Jumber of transit stops that serve as 
emergency centers 

Volume of water to be conserved 
through the State Water Efficiency and 
Enhancement Prograrn projects over 
10 years 

Healthy Sorls Prograrn projects 

/\.cres of farmland conserved through 
state agricultural conservation 
easernen t programs 

Public transit access increases overall resiliency by providing economic opportunity, reducing emissions, and offering 
evacuation routes during emergencies. 

This metric demonstrates the state's commitment to resilience of transit-dependent Californians by creating more 
emergency centers at transit stops. To keep pace with impacts like storrn events, state government should increase 
over time. 

This metric shows how California is investing in efficient irrigation practices to increase the state's resilience to water 
shortage. To keep pace wrth impacts like water insecurity, state government should increase funding over trme and 
address other methods to maintain a secure water supply for hurnan, environmental, and agricultural needs. 

This metric shows how Calrfornia is investing rn soil health to increase the state's resilience by sequestering carbon 
and tapping rnto the multiple benefrts of soil. To keep pace with impacts such as drought, California should 
increase funding for the healthy soil program. The funding of research, dernonstration projects, and outreach to the 
agricultural community will all be needed actions. 

This metric shows how California is investing to increase the state's resilience by conse1ving farmland. To keep pace 
with rrnpacts lrke population growth, state government should contrnue to fund farmland conservation easements 
in an effort to promote sustainable growth and the rnultrple environmental benefrts provided by farrnland. Details 
should be included about the percentage of these easements that require rm proved management for clrrnate 
adaptation/mitigation. 

Percentage of species included Climate change vulnerability assessments provide insight into which species may be at highest risk from climate 
in clirnate change vulnerabilrty impacts, and why. Ensuring that a broad range of species and especially special status species are represented in 
assessrnents these assessrnents will constitute progress towards improvrng our understanding of projected climate impacts to frsh, 

wrldlrfe, and plants, and filling rrnportant gaps rn screntific information. 
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------: 

~~ 
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GOVERNMENT RESPONSE METRIC 

Percentage of conservation plans that 
include climate adaptation strategies 
or actions for fish, wildlife. plants, or 
ecosystems 

Acres of terrestnai and aquatic 
habitat restored through state 
agency-administered restoration grant 
programs and restoration 

~iurnber of state agency staff enrolled 
in climate-related education courses 
and other trainings 

Acres of forested land treated 
to reduce fire riskiacres of land 
proactively restored through 
prescribed burns or rnanaged natural 
ignitions 

t~ues of private forests in easements 

Projects and programs that focus 011 

sea-level rise and climate adaptation 

CONTEXT AND RATIONALE 

Species and ecosystern-based approaches to conservation planning occur at multiple scales to conserve biological 
diversity in perpetuity. Incorporating climate adaptation science and strategies into these efforts is crucial to their 
success. This metric can serve as an indicator of state agency progress towards integrating climate adaptation into 
conservation plans and frameworks. 

Restoration and enhancernent of degraded ecosystems, and act1vit1es such as mvasive species rernoval, can protect 
ecological function and increase ecosystem resiliency to cl1rnate impacts. This rnetric serves as a measure of the 
magnitude of on-the-ground actions being taken or supported by state agencies to generally promote adaptation 
by ensuring terrestrial, aquatic, and marine ecosystems are healthy and more likely able to cope with or adapt to 
change. 

This metric can be used to evaitJate progress towards increasing awareness of clirnate irnpacts to biodiversity and 
adaptation options by state agency staff working on natural resource issues. 

In October 2015, Governor Brown declared a state of ernergency and formed a Tree Mortality task force to help 
mobilize additional resources for the safe rernoval of dead and dying trees. The US Forest Service is a key rnember of 
this task force, and m 2016, reprioritized $43 miiiion to help protect people from hazard trees and conditions created 
by dead and dying trees. ml. ~IRE and its partners have removed more than 423,000 trees in 10 counties, inspected 
and cleared of dead trees nearly 52,000 miles of roads and powerlines, treated more than 26,000 acres, and created 
roughly 1,300 acres of fuel breaks to date. 

This metric will track the acres of forestland protected frorn conversion to non-forest easernents through prograrns 
between landowners and land trusts or governance agencies, such as the Federal ~orest Legacy Prograrn and the 
California Forest Legacy Program. Details should be included about the percentage of these easements that require 
improved management for climate adaptation/mitigation. 

Local Coastal Programs, projects that demonstrate innovative shoreline management, use green infrastructure, ready 
our fisheries managernent and fishing practices for cl1rnate change, and other clirnate resilience projects are bemg 

, irnplemented across the state. This metric will track the number of such projects. 
-----------------------------------------------------------------------------------1---------------------------------------------------------------------------------------------------------------------------------------------------------: ______________________________________________________________________________________ _ 

A.cres of coastal wetlands and coastal 
habitat restored or protected 

Percentage of coastal population living 
in area with vulnerab!litf assessments. 
mapping, and/or iocal planning for sea 
level rise 

People who receive training or 
information annually on coastal and 
ocean climate risks and adaptation 
planning 

This metric will track the acreage of coastal wetlands, marshes, and critical habitat restored along the coast. Plans 
such as the 2015 update to the Baylands Ecosystem Habitat Goals, which offer recommendations for promoting 
healthy baylands in light of climate-induced erosion and inundation, can guide these efforts. 

This metric wili track regional preparedness for sea level rise, including the percentage of coastai population living in 
areas that have incorporated sea level rise in Local Coastal Plans and local general plans and the percentage of the 
coast with vuinerabilitf assessments and mapping. 

This metric will track participation in outreach events, webinars. and other trainings on coastal and ocean climate 
risks and adaptation planning. 

Local progress in achieving water California !S acting to increase the state's resilience through water conservation, which will help reduce the impacts 
conservation of increased drought duration, intensity and frequency, as well as maintain a sustainable water supply. The state 

released its Water Conservation Plan public review draft in [1Jovember, 2016. The plan implementing Governor 
Brown's Executive Order B-37-16 w!ll be final in January. 2017. The EO ordered the state to move towards using 
water more wisely, eliminate water waste, strengthen locai drought resilience, and improve agricultural water use 
efficiency and drought pianning. Much progress has been made at the locai level toward water conser1ation. The 
State should track these measures as a climate change metric, continue to set guidance and find more ways to 
address vulnerability. 

-----------------------------------------------------------------------------------1-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Urban water use reduction California is investing in water supply reliability and taking action to increase resilience through water use efficiency. 
Implementation of the Water Conservation Act of 2009 (SBX7-7) is achieving urban water use reduction statewide 
by 20 percent per capita by the year 2020, heiping agricultural water suppliers with efficient water management 
practices, and responding to the Governor's cail for Caiifornians to reduce their water usage by 20 percent during 
the drought. This metric can show how the State !S deal mg with water supply reliability issues by addressmg water 
outages/quality in rural communities and other efficiency efforts and outreach. 

Safeguarding California Plan: 2018 Update Appendices I 248 



Appendix E 
RESIUE~JCE OUTCOflv1ES 

GOVERNMENT RESPONSE METRIC CONTEXT AND RATIONALE 

Percentage of (jroundwater 
Sustainab!litf A.gencies that have 
attained sustainability 

The state passed the sustainable Ciroundwater !vlanagernentAct (SCj!vll\) in 2014. To help adapt to climate change 
impacts, increased demand for groundwater, and changing streamflow and replenishment, the water sector is 
establishing process and approach for determining the extent and magnitude of climate change and sea level rise 
impacts to sustainable groundwater management practices at the groundwater basin ievei. Groundwater basin 
boundaries are set, Groundwater Sustainability .L\gencies (GSAs) are being formed, regulations have been adopted 
requiring GSAs to attain sustainability by 2042 or earlier and to consider changing climate conditions over the 
planning period and beyond, and SGrvlA. Best Management Practices (Brv!Ps) were released. Tracking progress 
on these actions as climate change metrics will show how California is investing in/acting to increase the state's 
resilience by managing groundwater sustainably. California faces the ongoing threat of undesirable results caused 
by groundwater depletion, and moving forward state governrnent needs to further its work in rnanaging and using 
groundwater in a sustainable rnanner; to support the implementation of groundwater sustainability plans. 
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