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Introduction

1 Introduction

1.1 Land Acknowledgement
We acknowledge that we inhabit the territorial traditional land of iaukchansi, Sierra Miwok, and Mono peoplesst and present, and

honor with gratitude the land itself and the people who hatewarded it throughout the generations. This land acknowledgement calls us to
commit tocontinuing to learn how to be better stewards of the land we inhabit.

1.2 Purpose

Thisassessmengvaluates how climate changell continue toimpact
vulnerable community member natural resources and parks and open spac
agriculture, critical facilities, buildings, services, and infrastructure in Climate change is caused by the addition of excess
unincorporatedMaderaCounty Government Cod€ 65302 as amended by grqenhouse gases (GHGSs) to #tmosphere, which traps
Senate Bill (SB) 37@quires cities and counties across Californiato prepare | KSI 0 ySIF NJ 4 KS St NI KQa & dzN
Climate Change Vulnerability Assessment that informs updates to the Safef temperatures in what is referred to as the greenhouse
Element of the General PladnderstandingMadera/ 2 dzy uldefbgilities to | effect. This increase in average temperatures across the

Causes of Climate Change

climate change provides a foundationdeveloprequired climateadaptation globe affects sea level rise, precipitation patterns, the
goals, policies, and implementation prografos the SafetyElement. The severity ¢ wildfires, the prevalence of extreme heat
guiding methodology used in this assessment is based on the California events, water supply, and ocean temperatures and
Adaptation Planning Guide, which is discussed in Sectibtethodology chemistry (NASA 2022). According to the

Climate change can also be addressed by mitigating the production of Intergovernmental Panel on Climate Change (IPCC), Gk
greenhouse gas emissions through reduction measures. The difference are now higher than they have been in the past 400,000)
between climate mitigation and adaptation is further explainedigurel. years, raisig carbon dioxide levels from 280 parts per

million to 410 parts per million in the last 150 years (IPC
2021). The dramatic increase in GHGs is attributed to
human activities beginning with the industrial revolution
the 1800s, which represented a sHiibm an agrarian and
handicraftbased economy to one dominated by industry
and machine manufacturing (NASA 2022).

Climate Change Vulnerability Assessment 1
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Figure 1  Climate Change Mitigation and Adaptation
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1.3 Madera County Snapshot

Introduction

MaderaCountycovers 2,147 square miles and is located in the A Fire Statios
central portion of the San Joaquin Valley and part of the Sierra A Police Stations
Nevada foothills and mountaing’he County has federally owned 0 : i
. ) - . A HospitalHealthcare Facilities
lands including parks, wildlife areas and other public lands (Madera .
A Emergency Shelters

County 2018)Parts of Madera County are includedfnsemite

blFriGAz2ylf tFEN]X 58S0Af Qa tZéGLJAfSAb$CﬁON|$3/I-f“ az2ydzySyiz
bFrGA2yIlf C2NBado all RSNY /[ 2dzyieé @QapuliddishREA Y GS L2 Lidz

156,255with two incorporated communities of the City of A Airports
Chowchilla and theity of Madera. The County is bordered on the

south by Fresno County, on the northeast by Tuolumne and Mono

Countiesand onthe northwest by Merced and Mariposa Counties.

The San JoaquRiverforms most of the border between Fresno

and Madera CountieLritical facilities an€eneral Plan land use

designations fothe Countyare displayedn Figure2. TheGeneral

Plan designates the vast majoritywiincorporatedMaderaCounty

as AgricultureCiritical facilities are structures and institutions

ySOSaalrNE F2NJ I O2YYdzyAdleQa NBalLkRyaS G2 |yR
emergencies. Critical facilities must continue to operate during and

following a disaster to reduce the severity of impacts and accelerate

recovey. Critical facilities are identified amacludethe following:

K

s,
>";U(
“<,C.\

NEO2JFSNE TFTNRY

> ()

{ A SNNJ
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Figure 2 Madera County Critical Facilities and General Plan Land Use Designations

San Joaquin County PM;\_\/ W
_\¥ Tuolumne County

Mono County

Stanislaus County

_Mariposa County
(a9)

1 Madera County Boundary

City Boundary
Land Use
- A, AE - Agricultural
OS - Open Space
AR, RR, RER, HDR, LDR,
VLDR, MDR - Residential

- CC, HC, HSC, CNC -
Commercial

[ HI, Ui - Industrial
RFMU, OMU, MUC, MUR -
Mixed Use
- IA - Institution Area District
PO - Professional Office
- PI - Public Institution
B s - Transit Station
Critical Facilities
Airport
Fire Station
Hospital/Medical Center
Sheriff Station
School

Fresno County

0Q0OBOO

Prison

0 6 12 N

—ni—T A
Miles

180)

Basemap provided by Esri and its licensors © 2023.
Additional data provided by Madera County, 2022.




1.4

Glossary

Introduction

Several words and phrases are used throughoutréport to illustrate climate vulnerabilities withiMaderaCounty

A

Adaptation. The process of adjustment to actual or expected A Impact. Effects on natural and human systems including effect

climate and its effects, either to minimize harm or exploit
beneficial opportunities. In natural systems, human interventio
may facilitate adjustment to expected climate (IPCC, 2012).

Adaptive CapacityThe ability for a community to cope with and
adjust to the impacts of climate change (Cal OES 2020).

Asset.Reference to a resource, structure, facility, or service thi

is relied upon by a community.

Cascading ImpactClimate hazargaused impacts that
compromise infrastructure or disrupt critical services (i.e., pow
supply or water conveyance) broadening the scope of impact |

a singular subject to reliant subsystems and populations (Colli A

et al. 2019).
Climate Driver A change in the climate which acts as the main

source of change for subsequent climate hazards. Climate driv A

relevant to the County and discussed in this assessment are
temperature precipitation chill hours, and tule fog.

Climate HazardA dangerous or potentially dangerous conditiol

created by the effects of the local climate (Cal OES 2020). Clit A

hazards of concern fdVladeraCounty are extreme heat,
drought, wildfire, landslides, riverine and stormwater flooding

Compounding Riskhen two or more extreme events or
average events occur simultaneously and increase the scope
impact or severity of the event; an additional risk brought abot
by increased frequency of events from climate change
(Seneviratne et al. 2012).

on lives, livelihoods, health, ecosystems, economies, societies
cultures, services, and infrastructure due to the interaction of

climate hazards and the vulnerabilities of the system or asset
effected (IPCC 2012).

Mitigation. An act or sustained actions to reduce, eliminate, or
avoid negative impacts or effects (Cal OES 2020).

ResilienceThe capacity of an 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 ft
a disruptive experience (Cal OES 2020)

Sensitivities The degree to which a species, natural system,
community, asset, or other associated system would be affect
by changing climate conditions (Cal OES 2020).

Sensitive PopulationsPopulations that experience heightened
risk and increase sensitivity to climate change and have less
capacity and fewer resources to cope with, adapt to, or recove
from climate impacts due to systemic inequities (Cal OES 202

Vulnerability. Thepropensityor predisposition to be adversely
affected (IPCC 2012).

Climate Change Vulnerability Assessment
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2 Interested Party Engagement

Incorporating input fromnterested partiesnto the development of
this Climate Change Vulnerability Assessment provides critical
context for how recent climatgriven events irMadera County
have impacted critical infrastructure and services and community
members. It also serves to identify existipgvernmentrun

programs within the county and remaining gaps. Interviewing
members of countylepartments anccommunity-based
organizationsn MaderaCounty elicited information on existing and
planned efforts to manage climate change impacts now arnten
future. Information shared binterested partieswill further inform

The interviews were hosted ddovember9, 2023, Novemberl3,

2023, November 15, 2023, and Novemki&s, 2023 TheCouny
provided theattendees with aroverview ofthe newstate Safety
Element requirementghe Climate Change Vulnerability
Assessment, and relevant climate hazards in Madera County.
Attendeesprovided input ortheir primary climate hazards of
concern, experiences during recent regional climate hazard events,
barriers faced when preparing for and/or responding to climate
hazards, and plans, programs, and resources they engage with that
increase their adaptive gacity. This assessment includes key

climatel RF LIGF GA2Yy LIREAOASA | YR LINE 3 fabingsifrom Yenibrissd padyidrghiielv< whickare ift&taidd

Element update and will continue to provide ongoing guidance on
implementation strategies that address key community concerns.

Interested Party Interviews

MaderaCounty hostedour interview sessions to guide and support

the development of this assessment. Incorporating this knowledge

is critical in understanding the breadth of impacts, vulnerabilities,
and existing adaptive capacity in the county. Members fidadera
County departmentandagenciesnclude:

A Madera County Public Healepartment

Madera County Water & Natural Resources Department

> > >

Madera CountyVorkforce Development Cporation

primarily inthe Vulnerability Aalysissection.

al RSN} /[ 2dzydeé ! ANKROdzZ Gdz2NF £ / 2YYA&adaA2ySNDRaE hTFFAOS




3 Methodology

Methodology

3.1 Introduction

This section describes the methodology used to developgMthdera
County Climate Change Vulnerability Assessment. It includes
reference to key guidance documents and data used to inform this
assessmentt also includeste methodologyfor the vulnerability
scoring approach used to rank the vulnerability of community
members, assets, and critical facilities and services.

California State Law on Climate
Change

3.2

Government Code Section 65302 (as amended by Senate Bill 379)
requires cities and counties to prepare a climate change
vulnerability assessment as part of an update to the General Plan
Safety Element. The information that must be included in a climate
charge vulnerability assessment is stipulated in Section 65302
(9)(@)(A)(ii)and included below:

A Information from the internetbased CaRdapt tool.

A Information from the most recent version of the California
Adaptation Planning Guide.

A Information from local agencies on the types of assets,
resources, and populations that will be sensitive to various
climate change exposures.

A Information from local agencies on their current ability to deal
with the impacts of climate change.

A Historical data on natural events and hazards, including locally
prepared maps of areas subject to previous risk, areas that are
vulnerable, and sites that have been repeatedly damaged.

A Existing and planned development in identifieerisk areas,
including structures, roads, utilities, and essential public
facilities.

A Federal, state, regional, and local agencies with responsibility
for the protection of public health and safety and the
environment, including special districts and local offices of
emergency services.

This assessment follows the requirements per Government Code
Section 65302.

Climate Change Vulnerability Assessment
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3.3 California Adaptation Planning Guide

This assessmeffvllows the vulnerability assessment process
NEO2YYSYRSR o0& GKS /FTEAF2NYAL

Phasel as well as the entirety of Phase 2 of the Cal APG and is
D 2athBosdd af B sectiong cuthneddiigeld 9CYKSNE/ Sydaeil & Q a

Services, as documented in the 2020 California Adaptation Planning development of climate adaptation strategies for incorporation into

Guide (Cal APG). The adaptatpdanning process outlined by the
Cal APG consists of four phases, illustratdeignire3 below, with

Phasel and2 focused on the vulnerability assessment process (Cal

OES 2020 heMaderaCounty Climate Change Vulnerability
Assessment is prepared consistent with applicable portions of

Figure 3

California Adaptation Planning Guide Phases

Assess

Explore,
Define,
& Initiate

Vulnerability

GKS DSYySNrft tflyQa {IFSGe 9ftSYSyi
0od ¢KS /2dzyieQa AYLIX SYSyllFGAazy 27
DSYSNIft tflyQa {dtetl BithPhaset &Sy i Aa |
O2y dAydzS dzyiAf (GKS [/ 2dzyiéQa ySEG d
Element.

Define
Adaptation
Framework

& Strategies

Implement,
Monitor,
Evaluate,
& Adjust




Figure 4

Exposure to

Climate Hazards

Outlines climate
drivers, relevant climate
hazards, historical
hazards events, how
hazards are expected

to change, and includes
figures mapping climate
hazards spatially.

Sensitivity

Identifies populations
and assets most at risk
to climate change.

—

a

Steps under Phase 2 Assess Vulnerability of Cal APG

Potential Impact

Describes potential
impacts for each hazard
based on sensitive
community, natural,
and built assets.

Adaptive Capacity

Summarizes plans,
policies, and programs
the municipality and
community use to
cope with climate
hazard events.

ﬁ

Methodology

Vulnerability

Evaluates the

degree to which
population and assets
are susceptible to
harm based on a
combination of impact
and adaptive capacity.

Climate Change Vulnerability Assessment
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3.4 Key Data Sources also used to identify recent historical events, determine hazard

The following data sources and tools, many of which are
recommended within the Cal APG, were used in preparation of this
assessment.

A

exposure, and characterize the vulnerability of certain assets. It
also contains sites iMladeraCounty that have been repeatedly
damaged by climate hazards, as required3mvernment Code
65302 (9)(4) (A)ii)

A U.S. Census, 2021 American Community Sum@gents
demographic data by census tract. U.S. Census data was used to
identify theMaderaCounty population and household statistics

CalAdapt 2.0is an online tool that presents historic and
modeled projections based on 10 different global climate
models. The tool was developed and is maintained by the
University of California, Berkeley Geospatial Innovation Facility T
with funding and oversight byne California Energy Commission 3.5 Data Limitations

(CEC)This tool was used to present projection data related to o ) _ _
minimum and maximum temperature, precipitation, extreme The limitations of this assessment and analysis stem from gaps in
heat, warm nights, drought, and WiIdfire (CEC 202’1)_ data availability and completeness of data methods. Census data

_ N . . A can miss portions, ofthe lation (e.g., homeless populations,
[FTEAT2ZNYAFQa C2 (.JIZN‘I.J K V""?‘E d_e\)télopets_ / Kuﬁdgz%s entéda}n?m'g?aét)g,)%v ich results in general demogmphi
by the CEC and other State of California coordinating agencies

¢ t upto-date climat . acti d potential information not fully identifying the extent of populations
10 present Uplo-date climate science, projections and potentia vulnerable to climate change (Cantwell 2021). Federal Emergency
impacts associated with climate change. The CEC and

L . . . Management Agency (FEMA) 1¢8ar and 506year flood plains do
coor_dlnatlng agencies o_IeveIo_ped nine regional reports to not account for climate change projections; zones are instead based
pIrO\/ld_e reglgnaﬂs.cale crl]lmate |nformat|(|)|n to support local on historical information. The California Department of Forestry and
planning and action. The Sdnaq_um va (_aReglon 'Summary. Fire Protection (CalFire) Hazard Severity Zones are based on
Report_(2(22) pre;gnts an overview of C"”.‘ate science, regional vegetation, fire history, and terrain but also have similar limitations
projections, specific strategide adapt tq f:llmate impacts, and in not projecting fire zones into the future based dmanging
::%/e;eusaer?jzﬁg ?ﬁg;;ﬁgﬁﬁ?géﬁg; ?gdrglzlri]r?llapt)gogr:zizg.nThe climate conditions (OSFM 2022). Extrapolating landslides in the

. ) context of climate change is difficult and the estimates of exposure
SanJoaquinRegion Summary Report was used to understand g P

. . to these hazards are likely to be underestimatedrnandezBou et
regional changes that may affeltaderaCounty both directly al. 2022) z IKely u ima u

and indirectly(FernandezBou et al. 202p

Madera County LocaHazard Mitigation Plarpresents The datapresented in Caldapt tools are projections, or estimates,
information on existing processes and plans in place that of future climateconditions The limitation in these projections is

addressMadera/ 2 dzy (8 Q& oAt AGe G2 LINBDG ReLONGEs\IENgYIOR of the@agnosghiere (7 expressed in
impacts and informed the adaptive capacity discussion of this averages; for example, average annual temperature, and average
assessment. TheocalHazard Mitigation Plan (201 cor) was monthly rainfall. The averages discussed often downplay the

10



Methodology

extremes by which daily weather events occur and when presented 3.6 Vulnerability Scoring
as an average, only show moderate changes within the climate.

What is often lost in averages is that the frequency of extremes, like MethOdOIOQy

atmospheric rivers, may increase while lowoderate intendly - _ o '

weather events decrease through the end of the century. In The v_uInerablllt_y score is a co_mblnatlon of the |_mp$m1)rea_nd
instances of modeled precipitation projections, it maintains an adaptive capacity score. The impact and adaptive capacity scores
average similar to historic levels which does not account for are developed using a qualitative methodology outlined in the Cal
anticipated fluctuations in extremes (CEC 2021). APG, as shown in the scoring rubridablel. Impact and adaptive

capacity scores are identified foommunity members, assets, and
critical facilities and servicder each climate hazard.

The vulnerability score is prepared by combiningithpact score
and the adaptive capacity scoas demonstrated iffable2. The
range of potential impacts spans 1 through 5 with 1 being le®, 2
being medium, and-% being highvulnerability. Vulnerability scores
are assigned by hazard under each asset grotipaiError!
Reference source not foundection.

Table 1  Impact and Adaptive Capacity Scoring Rubric

Score Impact Adaptive Capacity
Low Impact is unlikely based on projected exposure; would resuttiiror The population or asset lacks capacity to manage changes; major changes
consequences to public health, safety, and/or other metrics of concern. would be requireddue to a lack of adopteMaderaCounty or utility plans and
programs

Medium Impact is somewhat likely based on projected exposure; would result in sor The population or asset has some capacity to manage climate impact; som
consequences to public health, safety, and/or other metrics of concern. changes would be require@here are some adoptedaderaCounty or utility
plans and programs, but strategies are not specific.

High Impact is highly likely based on projected exposure; consequences to publi The population or asset has high capacity to manage climate impact; minirr
health, safety, and/or other metrics of concern. no changes are requiretladeraCounty and utilities have adopted plans and
programs in place that include specific strategies and projects that are activ

being implemented.

Source: Cal OES 2020

Climate Change Vulnerability Assessment 11
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The impact and adaptive capacity scores are combined to form the vulnerability score based on the approach pre$abted, iwhich is
consistent with methodology from Cal APG.

Table 2  Vulnerability Score Matrix

High
Medium
Potential
Low
Impacts
High Medium Low

Adaptive Capacity

Source: Cal OES 2020

12



4 Exposure to Climate Hazards

Exposure to Climate Hazards

Climate change is a global phenomenon that can impact local
health, natural resources, parks, infrastructure, emergency
response, and many other aspects of society. Projected changes to
the climate are dependent on location. The @akpt tool provides
climate data from global scale models that have been localized
(downscaled) to 3.7 mile by 3ridile grids (CEC 2021). The data in
CatAdapt specific taviaderaCounty is combined with information
from The SanJoaquinRegionSummaryReport to describeprojected
future changes for specific types of hazards. Projections throughout

this section are presented consistentwiti8 D2 @S NY 2 N a

Planning and Research (ORBing Representative Concentration
Pathway (RCP) 8.5 as a conservative approach to assessing and

4.1 Climate Driver s

In MaderaCounty the climate drivers of concern include
temperature chill hours, tule fog, andrecipitation.

Temperature

MaderaCountyhas an averagbaselinemaximum temperature of
68.3°F(CEC 2021). The average maximiemperatures are
elkpectedl {8 credskvhich will shiftthe temperature rangdy up
to 5.2°Fby mid-century projections shown iRigure5, and8.9°F
(RCR.5) throughthe end of the centuryas shown irFigure6 (CEC

adapting to climate change (CEC 2021). RCP 8.5 is a high greenhousep21). Change in temperaturis observedspatially withgreatest

gas emissions scenario in which global emissions continue to rise
through the end of the 2 century.

Additionally, projections are forecasted to meéntury (20352064)
and endof-century (20762099) as 3¢ear averages and are
compared to a modeled historical baseline (192100) (CEC 2021).

TheMethodologysection provides a more detailed discussion of
data sources used to inform the preparation of this assessment.

This section presents information on temperature and precipitation,
which are characterized as climate drivers. Hagardsection

provides information on projected changes to extreme heat,
drought, wildfire, landslidesandriverine and stormwater flooding,
resulting from changes to the climate drivers.

increasesccurringmainly inwestern andcentralMaderaCounty.

Temperature increasdsfluenceextreme heat, drought, wildfire,
and air quality asdiscussedn the Hazardsection.

Climate Change Vulnerability Assessment
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Figure 5

Change in Annual Average Maximum Temperature Mid -Century
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Figure 6  Change in Annual Average Maximum Temperature
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Chill Hours

Chill hours are a necessary component of agricultural activity and
occur when temperatures drop below 45°F. Chill hours help
facilitate synchronized blooming, pollination, and standardized
production of quality and quantity of crofEernandezBou et al.
2022). Madera County contains vast areas of agricultural land as
shown inFigure2, that may be at risk to declining chill hours. Due
to climate change, the number of chill hours is projected to steadily
decrease for Madera CounfifernandezBou et al2022). In the
county,the averageminimumtemperatures are expected to
increasefrom the historical baseline of 4GB, which will shift the
temperaturerangeup to 4.5°F by midcentury and8.0°F through

the end of the centurfCEC 2021).

Tule Fog

Tule fog forms after intense precipitation through a combination of
radiant heat and cool nights. This fog layer helps fruit and nut trees
maintain dormancy, a seasonal component of the crop cycle that
requires moisture and cool temperatures. Since 1986, ftequency

of tule fog has dropped by 75 percent. With projected increases in
average temperature as well as decreases in precipitation
frequency, tule fog occurrences are projected to further decline as
the average minimum temperature increases and dybubecomes
more prevalent in Madera CountifernandezBou et al2022)

Precipitation

Increased intensity of precipitation events is expected for the San
Joaquin ValleyincludingMaderaCounty through the end of the
century. It is projected that more precipitation wiltcur during
extremestormswith wet extremes occurring more ofteand with
greater intensity It is projected that 13% more precipitation will
come in extreme events with wet extrenoecurringthree times

more often. The projections show that there will be more dry
periods punctuated by increased precipitation intensities of the
largest storms or wet periods, producing little net change in
precipitation totals but more extreme calitions. Snowpack in the
eastern mountainous areas of Madera County is expected to
gradually decrease at high elevation and is projected to become
scant at lower elevations by the end of the century (FernarBlez
et al. 2022. Precipitation changes are expected to afféuod
occurrence of hazards eveniacludingwildfire, drought,
landslides, riverine stormwater flooding, and air quality.

MaderaCountyprecipitation projections under RCP 8.5
demonstratea dight decreasef 0.2inchmid-centuryand0.3-inch
in annual precipitation totals by thend of the century(CEQ021).
However, as already observed in recent decades precipitation
changes are largebxperiencedas more extreme variability with
intensely wet years followed by extreme drouglfEgrnandezBou
et al. 2022) This may translate into longer dry seasons with less
precipitation on average that may lead to increased groundwater
pumping to compensate thdiminishedsurface water supplies.
Under RCP 8.5,i# projected thathe maximum daily precipitation
amount for each year will increase by2(nches by the end of the
century (CEC 2021).

4.2 Hazard Exposure

Changes in temperature and precipitation are expected to influence
the frequency, duration, and magnitude of the following climate
hazards. The following pages present key climate data in both graph
and map formats based on Gatlapt, USGS, CAL FIRE, FEENA,

US Census data. Information is also included on major historical
events. High level impacts on key assets and community members

16



are providedhowever theVulnerability Analysisectionincludesa
more detailed impacts discussion.

The Madera County Local Hazard Mitigation Plan includes more
guantitative details on the exposure of population, property, and
critical facilities to various hazards countywide.

Exposure to Climate Hazards

Extreme Heat

Drought

Wildfire

Landslides

Riverine and Stormwater Flooding

Climate Change Vulnerability Assessment
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EXTREME HEAT

PAST PRESENT FUTURE
Extreme heat events across the state Extreme heat events are presently defined as Extreme heat is expected to affect all of Madera County, with greatest impacts to
have presented historic challenges for days in which the temperature exceeds the 98th sensitive populations, natural resources, and agriculture. Days above the present
all communities. percentile of 96.1°F. Current extreme heat days 98th percentile are projected to increase 60 days by the end of the century and
occur between the occur during a wide range of months from March to November.
Extreme Heat Events months of May to
2000 October, while the Extreme Heat Months Extreme Heat Months Projected Annual Average of
2 0 0 2 T 30-year baseline (Baseline Years) (Mid & End-century Years) Extreme Heat Days
i average is 4 days m m
T annually. DEC = DEC ==
— : NOV = NOV =
20 0 6 1 ocT - ocT -
1 SEP = SEP =
4 AUG = AUG =
2010 JuL = JuL =
T JUN = JUN =
] MAY MAY =
1 APR = APR =
4 MAR = MAR —
1 FEB = FEB == 33
1— 2017 i~ v 4 DAYS
201 9 1 DAYS
2020 ]
2021 o — 2022 BASELINE MID- END-
CENTURY CENTURY

IMPACTS ON THE BUILT AND IMPACTS ON VULNERABLE
NATURAL ENVIRONMENT POPULATIONS
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DROUGHT

PAST PRESENT FUTURE
Over the past two decades, Madera All of Madera County is vulnerable to droughts which may potentially impact all Madera County is expected to experience
County has experienced more frequent citizens through water restrictions, economic losses, and increased water rates. increased drought conditions through the end
and longer contiguous droughts. of the century. There is increased likelihood that
Currently low precipitation years will coincide with above-
2000 average temperature years. The average annual
T 1 5 o' 865 maximum length of dry spell is projected to

) increase 10 days by the end of the century.
People in Madera County are Affected by Drought

Projected Annual Average
T+ Dry Spell Duration

1 _2008 Madera County is Categorized as D0 and D1

T & & i &

2014 | NN 107 § 113 | 117
T DAYS DAYS DAYS
+—2016 DO D1 D2 D3 D4
4 ABNORMALLY MODERATE SEVERE EXTREME EXCEPTIONAL
1 DRY DROUGHT DROUGHT DROUGHT DROUGHT

2020
2021 — i MID- END-
_2022 BASELINE CENTURY CENTURY

IMPACTS ON THE BUILT AND IMPACTS ON VULNERABLE ADDITIONAL AFFECTED
NATURAL ENVIRONMENT POPULATIONS ASSETS
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SRy, -
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STRESS SCARCITY LOSS [: :] p“‘l
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WILDFIRE

The frequency and intensity of wildfires have increased

significantly within Madera County over the past two decades.

Madera County Fires Since 2000
(Greater than 500 acres)

2021 River 9,655 2014 Junction 612
2020 Creek 379,842 2014 French 13,832
2018 Lions 13,461 2013 Aspen 22,938
2017 Oakwood 1,429 2008 41 Fire 2,592
2017 Mission 988 2005 Bailey 1,025
2017 Butte 611 2005 Quartz 547
2017 Railroad 12,371 2003 RD_26 526
2017 Eg;’;h 7,560 2003 cS.;;Z;Felz 826
2016  Lakes 1,001 2001 North Fork 4,131
2015 Corrine 922 2001 Hoover 7,231
2015  Willow 5,701

IMPACTS ON THE BUILT AND
NATURAL ENVIRONMENT

WORSENING
AIR QUALITY  WATER QUALITY DISRUPTION

@% e

PUBLIC HEALTH HABITAT STRAINED

EMERGENCY
SERVICES

& SAFETY RISKS LOSS

Wildfires can be catastrophic, damaging forests and habitat, destroying
homes and businesses, disrupting essential services, and damaging

critical infrastructure.

Total Value of Parcels
in Very High Fire
Hazard Severity Zones

@

Total Population Living
in Very High Fire Hazard
Severity Zones

&y

Total Value of Parcels
in High Fire Hazard
Severity Zones

@

Total Population Living
in High Fire Hazard
Severity Zones

&y

Wildfire risk is projected to increase
through the end of the century with
more days of extreme wildfire risk
and increased wildfire occurrence.

Projected Annual
Wildfire Probability

MID- END-

BASELINE

CENTURY CENTURY

WORSENING POWER DELIVERY  STRUCTURE
& PROPERTY

CROP YIELDS

FACTORS AFFECTING
WILDFIRES

B

WEATHER TOPOGRAPHY

(UM)) = n.m = i U
My
VEGETATION FIREFIGHTING
AND FUELS RESOURCES

PROJECTED CHANGE IN ANNUAL
AVERAGE AREA BURNED

6,355 21,948

[ [ ACRES

) MID-CENTURY END-CENTURY

The majority of eastern Madera County is at risk to
wildfire, with varying severity of risk. The communities
of Fine Gold, Bass Lake, Wishon, O’Neals, Coarsegold,
Yosemite Lakes, and Oakhurst are located in High and
Very High Fire Hazard Severity Zones.



in Madera County

Exposure to Climate Hazards

Figure 7  Fire Hazard Severity Zones and Critical Facilities
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Figure 8 Change in Decadal Wildfire Probability in ~ Madera County
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LANDSLIDES

PAST

Landslide occurrences have historically affected Madera
County during extreme precipitation events, preceded
by intense wildfire.

1993-|
|- 1995
20164 7017

PRESENT

The highest risk of landslides is in areas with steep geography, as mapped by
the California Department of Conservation. Wildfires can trigger heightened
short-term landslide or debris flow risk in fire scarred areas.

Landslide risk is greatest in the eastern mountainous areas of the county, near
North Fork and along Highway 41 between Coarsegold and Oakhurst exists.

Total Property Damage
from Landslides 1950 - 2016

$28,000

to increase as precipitation variability increases and
wildfires increase in frequency, extent, and severity.

$26 oo o and wildfires, landslides susceptibility is projected
[

Total Property Damage M FUTURE
from Debris Flows 1950 -2016 @ Often triggered by extreme precipitation events

IMPACTS ON THE BUILT AND NATURAL ENVIRONMENT

~
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LOSS DAMAGE
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Figure 9

Landslide Susceptibility in  Madera County
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Additional data provided by Madera County, 2022; CGS, Map Sheet 58, 2018.
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RIVERINE AND STORMWATER FLOODING

PAST

Historically, major flood events in Madera County have
occurred along water bodies in North Fork, along the
Fresno River, and in south county adjacent to the San
Joaquin River.

Total Property Damage from
Flooding Events 1950-2016

$6,098,000
T

Total Property Damage
from Debris Flows 1950 - 2016

$5,800,000

IMPACTS ON THE BUILT AND
NATURAL ENVIRONMENT

Lo

STRAINED
EMERGENCY
SERVICES

SAANAL
SAAAAL
STRESSED
WATER
DRAINAGES

PROPERTY
DAMAGE

PRESENT

Current exposure to flooding in the 100-year and 500-year
floodplain includes several critical facilities, agricultural areas,
and residential areas.

Total Loss Estimates
for 100-Year Flood

$357,223,279

Total Loss Estimates
for 500-Year Flood

$12,669,317

Total Population
Living within the
100-Year Flood Zone

5,084

Total Population
Living within the
500-Year Flood

1,040

FUTURE

Climate change may cause low-lying areas and
exposed property throughout Madera County

to experience more frequent flooding and could
increase the extent of 100-year and 500-year
floodplains. Riverine flooding is projected to increase
as precipitation extremes increase. Stormwater
systems may be overwhelmed more frequently

as more extreme rain events occur, causing

localized flooding.

Total Improved Structure
Value at Risk to 100-Year Flood

$929,867,818

Total Improved Structure
Value at Risk to 500-Year Flood

$39,312,774

IMPACTS ON VULNERABLE POPULATIONS

&)
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HABITAT FATAL &
LOSS NONFATAL
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Figure 10 FEMA 100-Year and 500-Year Floodplains in Madera County
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5 Sensitivity

Sensitivity

Populations and assets are affected by climate change depend
on theirsensitivity to climate hazards. This section identifies
MaderaCountyQ sensitivties acrospopulations and assetésset
categories are listed below:

Sensitive Populations

ParksNatural Resources

Critical Facilities, Buildings, Services, and
Infrastructure

Agriculture

Potential impacts from the climate hazards of concern,
assessments of adaptive capacity, and vulnerability scores of
populations and assets are presentedtie Error! Reference
source not foundsection

5.1  Sensitive Populations

Systemic inequities render some populations more
sensitive to climate change impacts. While all people

a community will experience climate change, some ar

Relationship to Environmental Justice

Lowincome communities along with communities of color are often
disproportionately burdened with pollution and its associated health ris
In 2016, the State of California signed Senate Bill 1000 (SB 1000) into
aiming to address inequitable distribon of pollution and its associated
health risks specifically in leimcome communities and communities of
color. SB 1000 amended Government Code Section 63502, requiring
cities and counties to incorporate Environmental Justice (EJ) policies &
programs into their general plan if two or more elements are being
updated and/or revised concurrently and if the jurisdiction identifies an
SY@ANRYYSyGlrf 2dzaiA0S O02YYdzyAdA
planning area boundaries.

The County has identifiedisadvantaged Communitielbased on mapping|
tools including the CalEnviroScreen 4.0 provided by the California
Environmental Protection Agency (Cal EPA). This process involved thq
OKIF NI OGSNRT FGA2y 2F GKS YI22NJ O
Disadvantaged Communities face who héaeed systemic inequities,
such as disproportionate exposure to adverse air quality or water qual
caused by industrial activities. In many cases, climate hazards exacerl
pollution burdened communities. These Disadvantaged Communities
identified as higher risk due to systemic inequities and therefore
vulnerable to the adverse effects of climate change. Disadvantaged
Communities are identified oRigurel3

Through the policy development process, the County will develop
strategies and programs to address issues that adversely affect
Disadvantaged Communities.

already and will continue to be more harmed by it than others. For

Climate Change Vulnerability Assessment
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example, older adults and young children may be moredskt than 2. Language and Nation of Origihimited or norrEnglish
the general population to heat illness during an extreme heat event. speakersimmigrants people who are undocumented

them begin with systemic inequities. The unwillingness of
government to systemically prioritize a safe environment over
economic growth; the lack of sufficient, affordable/free, and
culturally responsive healthcarsystems and structures; the
inequitable distribution of economic and educational resources} a
housing segregation; among other structural inequities, render folks 6. Income People experiencing poveitgingle female heads of
navigating chronic health conditions, seniors and young children, households with kidshouseholds experiencing housing burden
differently abled folks, people experiencing poverty, people who 7. Race and EthnicityBIPOCNative Americans
identify as BIPOC (Black, Indigenous, and Peoplelaf)Cand Transportation Individualswithout vehicle acess
others as particularly sensitive to increasing climate hazards (Cal . .

Access to Technology & Informati: Households without

OES 2020%ensitive ppulations experience heightened risk to broadband int t h holds without i
climate change and have fewer resources to adapt and recover from roadband Internet, housenolds without a computer

»

Education Individuals withéss tharfour years othigh school
5. Housing Renters, people experiencing homelessness
individuals in overcrowded householdsobile home
households

climate change impact#laderaCounty is home tseveralsensitive 10. Health: People who are differently ablethdividuals with

populations(Tabe 3). asthma,individuals withcoronary heart diseaséndividuals
with no health insuranceMilitary Veterans

Social Sensitivity Indicators 11. Non-Residents Visitors includingcommuters and tourists.

Sensiive population groups were identified in Madera County using
a set of datandicators Each indicator represents a characteristic
thatincreassl LISNBR 2y Qa LIKeaAz2f23A0+t aSyardAioradae G2 OtAYFOS KFETIFNRAX
the ability of an individual to prepare for, cope with or recover from
climate hazards, or a combination of both. There hteategories

of social sensitivity indicators, as seen bel&ach indicator
corresponds to one or more population typésdicators and
population types included are consistenitiwthose identified in the
Cal APG (Cal OES 2020). For more information on why these
population typesare considered sensitive to climate change impacts
please see th®opulationssection undethe Error! Reference

source not foundsection.

1. Age Young children, seniors
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Table 3 Sensitive Populations in Madera County

Population Type

Population Description

Sensitivity

Percentage of TotdUnincorporated

Population/Household Type

People experiencing poverty
People experiencing melessess
People who are undocumentéd
Immigrants

Unemployed

Seniors

Young children

Singlefemale heads of household with kids

Miliary Veterans

BIPOC

Native Americans

Renters

Outdoor Workers

Limited or norEnglish speakers
People who are differently abled
Individuals with asthma

Individuals with oronary heartdisease
Individuals without vehicle access
Individuals with no health insurance

Individuals with education attainment less
than four years of high school

Visitors

Individuals in overcrowded households
Mobile home households

Households experiencing housing burden
Households without a computer
Households without broadband internet

Household incomes less than 80 percent the State meld@arsehold income
Individuals who currently lack fixed, regular, and adequate housing
Individuals residing in the United States without legal documentation
Individuals residing in the United States with legal documentation
Percentage of population aged -8 who are unemployed

Individuals 65 years or older

Individuals 5 years and younger

Households with kids supported by a single female

Individuals who have served but are not currently serving in the US Armed Force
All individuals who do not identify as white

Individuals who identify as American Native and Alaskan Native
Housing units that are renter occupied

Individuals who are employed, 16 and oldand work outdoors
Households with individuals who are non or limited Enggigbaking
Individuals with access and functional needs (physical and mental)
Individuals diagnosed with asthma

Individuals diagnosed with coronary heart disease

Individuals without access to a vehicle

Individuals aged 18 to 64 years old currently uninsured

Percent of people over age 18 without a high school education or higher

Individuals who are not residents and are visiting the study area for a limited time
Household with more than one person per room

Housing units that are mobileomes

Percentage of gross household income spent on housing costs

Households without access to a computer

Households withouticcess to broadband internet

43%
1.5%
8%
20%
6%
14%
7%
6%
6%
68%
1.3%
35%
21%
1%
4%
10%
%
4%
8%
28%

Not Available
11%
%
48%
6%
11%

! People experiencing melessness percentagecludes data for incorporated Madera County and was sourced from the 2022 Madera CountinFHamé Count.
2People who are undocumented percentage includes data for incorpofdetera Countyandwassourced from the California Immigrant Data Portal.

3 Data for visitors was not available at the Census tract or County lewdldfderaCounty and therefore was not includegiantitatively.
Source: The percentages used in this table were acquired from the U.S. Cengt2)2DIAmerican Community Survey (ACS)
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Data for theaboveindicators was obtained frorthe Census

L dzNBF dzQd ! YSNRA Ol y 7R@IYYdzy A & { dNBBE

Disadvantaged Communities, as described above, experience
disproportionate exposure to climate change and therefore can be
used visually as a proxy to assess the spatial concentration of
sensitive populations in Madera Countlyigurel3displays
disadvantaged communitiéa unincorporatedMaderaCountyby
census tract. Thareas with the greatest concentration of
disadvantaged communities are in central and western Madera
County.

Sensitivgpopulations withinMaderaCountyare organized into four
separate groups within the rest of this repo@rouping populations

5.2 Parks and Natural Resources

diverse landscape of parks and natural resources varying

in biomes and topography. Each combination of
microclimate, vegetation, and wildlife presents a different type of
sensitivity to climate chang@laderaCounty LHMP 20)7Parks
and natural resources withiMaderaCounty include waterways,
regional parks, hillsides, and critical habitats. These various
resources provide habitat, ecosystem services, sources of
community resilience, recreation, and economic productivity to the
county. These resources are spread throughout thanty and face

. Across the2,153square miles oMaderaCounty there is a

various levels of exposure to climate hazards. Land Cover Types and

Federally Designated Critical Habitats are found belokigurel2.

allows forthe County to understand what types aharacteristics
tribute tg increased sensitivity to climate change hazards.
hrough identification of sensitivity characteristics, adaptation
solutions can be developed that specifically additbsse
characteristics. Populatiorrgupingsare as follows

1. Individuals with High Outdoor Exposure
2. UnderResourced Individuals

3. Individuals Facing Societal Barriers

4

Individuals with Chronic Health Conditions or Health Related
Sensitivities.

53 Facilities and Infrastructure

Climate change is expected to amplify extreme weather
ﬁ and climate hazards iMadera/ 2 dzy G & ® !
> Vvulnerability increases when buildings and facilities are
not designed, operated, and/or maintained to function effectively
under more extreme weather conditions or can be damaged by
more extreme weather conditions. The functionality of critical
facilities, buildings, services, and infrastructure is essentitii¢o

2dzNRA aRA

| 2dzyi8Qa tAPSEAK22R FYR $02y2Y@d ¢fF

facilities, buildingsservices, and infrastructure components would
be sensitive to climate change: fires stations, police stations,
hospital/healthcare facilities, emergency shelters, schools, public

libraries buildings, educational facilities, residential and commercial

dewelopment, roadways and transportation facilities, airfields, and
communication facilities.

The sensitivities presented in this asset category are critical to the
| 2dzy e Qa KSIfOKX ljdzah tAGe 2F fATFTS:
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MaderaCounty depends on wellinctioning roadways, water
supplies, and utility infrastructure systems. Currently, overall
funding levels and replacement of aging infrastructure are below
what is necessary to keep up with maintenance needs. Climate
impacts canricrease the costof keeping these critical elements
functioning at necessary levels (Cornwall et.al, 20Eigure2
displays the locations of critical facilities, buildings, services, and
infrastructure across theounty.

Agricultu re

2.4

Agricultural lanccoverseen inFigurellencompasses the
majority ofwestern andcentralMaderaCounty. As the
main source of economic productivity for the County, this
asset category is particularly essential to the community when
gauging impacts of climate hazards to assess vulnerability.
Agriculture accounts for approximately pércentof the
employment in thecounty (Madera County 2016According to the
2021 MaderaCounty Agricultural Report, production of crops and
livestockincreasedslightly in 202 compared to 2@0, from
$1,949,532,000 to $2,045,495,000. Howevhg agricultural
industry has historically and in the future may face struggles
associated with climate hazarelated losses. Walnuts and
pistachios are expected to decline in acres most, since they require
a highnumber of chill hours per season. Madéra2 dzy (i @ Q &
commodities by value are fourid Figurel2.

The agricultural lands of Madera County experience sensitivity to
climate change from direct exposures to climate hazards. Croplands

Sensitivity

and rangelands within fire, landslide, or flood zones are exposed
and subsequently sensitive to climate change. The entirety of
agricultural operationgs dependent on outdoor based activities
which can be significantly hindered by climate hazards or halted all
together. Based on the location of agricultural lands in relation to
hazard zones, different areas of the county neagounter varied
issuegFernadezBou et al. 2022).

As described in the California Fourth Climate Change Assessment
regional report, the sensitivities of agriculture are primarily related
to extreme temperatures and temperatunelated water scarcity
Changes in rainfall and precipitation dynamics create sensitivities
for rangeland vegetatioand plant productior(FernadezZBou et al.
2022).

2L mn
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Figure 11 Madera County Land Cover Types and Critical Habitats
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Figure 12 Madera County Top Ten Crop and Livestock Commodities

Figs Corn Silage
Replacement Heifers

Mandarins &
Tangerines

Cattle & Calves
Pollination
- Pistachios

Almonds, Nuts & Hulls ——

S — Milk

Chart: Rincon Consuiltants * Source: Madera County 20217 Crop and Livestock Report « Created with Datawrapper
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6 Vulnerability Analysis

Vulnerability is the propensity or predisposition of a certain asset or
population group to be adversely affected by climate change
impacts. In this assessment, it is based on the combination of
potential impacts and adaptive capacity. The results of thalysis
detail how climate change may impact community members made
vulnerable by systemic inequities. It also details how climate change
may impact parks and natural resources, critical facilities, buildings,
services, and infrastructure, and agricultuneMaderaCounty. The
vulnerability assessment will inform the development and
prioritization of adaptation policies and programs to increase
community and ecosystem resilience as part of MederaCounty
General Plan Safety Element update.

The following section outlines the impacts each climate hazard has
on populations and assets identifiedtime Sensitivitysection A
RSGIAf SR adzyYl NB
climate hazard can be found in AppendixAn impact score and an
adaptive capacity score is identified for each asset by climate
hazard, along with an overall vulnerability score consistent with the
scoring methodology provided in the Methodology section.
Vulnerability scoring helps the Countgderstand which kimate
effects pose the greatest threats and should be prioritized in
adaptation planning and policy.

Adaptive capacity was almost exclusively evaluated based on
existing County and utilitled plans and programs. There are other
forms of adaptive capacity that are led by institutions (e.g., schools,
religious institutions), communitipased organizationson-profits,
special districts, and other nongovernmental entities. Communities
also form their own informal adaptive capacity efforts to prepare

2F GKS [/ 2dyieQ and dliRdte Mz Ar@erpoldifee

for, weather, and recover from climate hazards. This assessment
focused on Countied programs and policies alignment with the
F20dza 2F (GKS {I FSie& 9t SYSyi
Plan.

g KAOK
6.1 Populations

Overview

As climate change impacts occur, virtually all populations
in a community will be affected; however, some
individuals are more sensitive due to inequitable systems
and structures and therefore will be disproportionally impacted by
climate hazards, which willary depending on the hazard type and
maghnitude of sensitivity. Overl:si/i jsadyantaged communities, .

t

defbrmindiNbleYoh | SR 0@

vulnerability.

Figurel3displaysdisadvantaged communities imincorporated
MaderaCounty by census tradisadvantaged communities are
largely concentrated in the southeastern asouthwesternportions

of the county.Communities in these areas include La Vina,
Bonadelle Ranchos, Fairmead, Madera Acres, Madera Ranchos,
Parkdale, Parkwood, and Rolling Hiltsthese areas, over 60

percent of the community identifies as nonwhite while areas in the
Foothills (Ahwahee, Bass Lake, Oakhurst, North Fork, Coarsegold,
Ryamond, and Yosemite Lakasless than 40% nonwhit@Madera
County Housing Element Draft, 2024).
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Vulnerability Analysis

Madera County has 11,156 individuals, or 16 percent of the County, Thevulnerability ofeach population group is assessed based on

who experience one or more disabilities, with the majority being potential impact and adaptive capacity. When askehterviews

over 65. about which communitgroups the County shoulgrioritize with
assistanceinterested partieprovidedresponseghat dosely

correlated with these four categories of social sensitivity. This

assessment acknowledges how the intersectionality of systems

compoundA Y RA GARdzt £ 3Q aSyaArdAgraiae | ONRA

Areasin southeast and southwed¥laderaCounty have a
combination ofhigh temperature exposure by erf-century and a
concentration of disadvantaged communities

AreasnearlLa Vina, Hemead, Parkdale, Rolling Hills and other however, for the purpose of this assessment, analysis was
communities alonghe San Joaquin Rivand in most oSoutheast conducted based on the systemic sensitivity that increases an
County have a combination of hiflbod exposure a concentration individual's risk to the greatest degree. Compounding sensitivities
of disadvantaged communities. are further explained for each population group del

Vulnerable populationare grouped below into four categories of
social sensitivity:

1. Individuals with High Outdoor Exposure

2. UnderResourced Individuals

3. Individuals Facing Societal Barriers

4

Individuals with Chronic Health Conditions or Health Related
Sensitivities
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Figure 13 CalEnvironScreen Designated DACs in Madera County
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