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ThisExecutive Summary synthesizes a more comprehensive report for Fresno Co
For more details and references please consult the companion document.




Introduction the NEIA2Y | f§ .t dzS LINR y YR
recommendations. Our focus is primarily on the
&OAOT T #1 Ol OUB O 6 E O Erégibnally /diffeting 6secial,O /edonomic  and
Prosperous and Sustainable Future demographic conditionswhich, aong with the
In early 2006 the eight Councils of Governments ifressures —of —growth, shape how different
the San Joaquin Valley began developing a comm&®mmunities, economic sectors, and thedenlying
vision for the Valleyc the San Joaquin Valley infrastructure and community servicary in their
Regional Blueprint. Fresno Countythe largest of Vulnerability to climaterelated risks. Regardless of
the eightcounty consortiumg is participating in this the exact magnitude or causes of future changes in
effort through its own, coordinated planning and the climate, Fresno can efficiently focus and further
implementation of land use and transportation €nhance its efforts to plan ahead rfea vibrant,
decisions. With financial support from the state andProsperous, and sustainable future with a fuller
federal governments, Fresno thus embarked on &nderstanding of these differential vulnerabilities.
significant investment in its economic vitality and theThe purpose of this report, then, is to provide
well-being and quality of life of its residentgsee Insights and information to augment existing efforts,
Textbox to the right) to refine current strategies, antielp local decision
CNBay2Qa . fdSLINAY G A amakegnied thgabgienggsof the igtare and gigwe v
areas in the county to better deal with existing andd KS NBF T AT A2y 2% CNbay?2
expected future growtkrelated challenges
to public resources, housing, mobility, th A vision for Fresno in 2050
heali K 2 F @plikdoy isQigquality
and environment. While its emphasis is or] 0Fresno County is home taigue cities, communities and
economic and demographic growth an| diverse population, a healthy, sustainable environment
changes, the Blueprint recognizes that tf Vvibrant economy built on competitive strengths and wof
environment will be under growing pressur{ class education and a system of high capacity rnuttdal
from development, and it, too, is changing transportation corridors, where cultural and communi
driven particularly through changes in th{ stewardship is an guiding value, allowing all people to er
global climate. fundamental rights as embers of a free society, an
In 2008, aperts at the California Statq Where the community takes ownership of problems a
University in Fresno (CSUEpmpleted a | their solutionsbe o6 { 2 dzZNOSY ==t Sé
study for the City of Fresnto assess what
the specific additional challenges may be arising _ _
from climate change, and kothe City might address A Previous report and workshop, organized by
them. The resulting study laid out potential climate he National Center for Conservation Science and
related threats to the city and county and suggested©licy (NCCSP) focused on potential climate change
a variety of actions local governments, inmPactshy R b RFELIWFGAZY 2LWAZYya
collaboration with the private sector, could take tonatural ecosystems and conservation areas.
functional and healthy natural environment is a

reduce local sources of emigns of heattrapping o i o . .
gases and related air pollutants. It also offered &ftical foundation forC NJ & e€énendy, quality of

small number of actions to deal with the unavoidabldif€; @nd the health and webeing of its residents.
impacts of climate variability and change, such adNus. thissummary views the previouseport as a
increasing heat extremes. Virtually the entire suite of"itical foundation and complement to the focus
proposed strategies ahactions are consistent with, N€re on social systems.

FYyR Ay FLEOG: Ayasantdt %P fulyedersjand what gliggte chapge avilly g v g
principles and strategies. actl_JaIIy mean for Ioca_ll communltle_s, smedmed_

This summary of an accompanying |Ongerpr.01ect|ons_ of potential changes in the physpalqj
technical reporioffers the City and County additional €imate (given selected greenhouse gas emissions &,
insights to build on the intention and momentum of SCENarios) are essential, but not enough. What is &
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equally necessary to complement these scenarios &fectors, water, and infrastructure dnsupporting
future climate (i.e., changes in temperature, rainfall,services This information will be related to the
extreme events such as floods and droughts, andoncepts introduced earlier to illustrate how certain
sealevel rise) is a better understanding of thedemographic, sociceconomic and other factors
current (and future) condition of the potentially YI 1S CNBay2Qa NBaARSyida
affected natural and social systems. more or less vulnerable tothe impacts ofclimate

In this report, we focus primarily, though not change. They will also indicate what capacities the
exclusively, on these atle ground vulnerabilities county already has to draw on and could further

that can be understood bgvaluating the existing leverage to begin the prcess of adaptation.

conditions of social and natural systemBhey will

help identify adaptation actions that could be\Whatis Vulnerability? What is
considered neor low regrets options, not because Adaptation?
they are necessarily noor low-cost or easy to For the purposes of this report, we employ the

implement, but because they caneyd benefits to G SNXY Ay 2€ 238

dza SR Ay (GKS

the environment, economy and to people regardleslimate Adaptation Strategy (see box of definitions).

of precisely how climate change will unfold.

We summarize what is known about these
potential impacts, but primarily examine available
information about

e demographics (race, wealth, educatio
leves, special populations, etc.)

¢ |ocally important economic sectors (tourism,
agriculture,servicesegtc.)

e important infrastructure and community
services (transportation, emergency
management and response, etc.)

e necessary natural resources (water, libg
ecosystems and the goods and services the
provide)

Thiswilla dzLJLI2 NI G KS O2dzyide Qa
to better understand how the region and
communities within the County are vulnerable to
climate change.

To present such a diversity of backgrdun
information, this report is organized as follows. First
we will introduce a few concepts that are central to
thinking about vulnerability and developing
adaptation strategies. Key concepts include
vulnerability, exposure, sensitivity, adaptive capacity
coping, adaptation, and resilience. Second, we wi
present a summary of modeled climate change
projections (biophysical impactg; temperature,
rainfall, wildfire, etc.) for the region to remind
readers of the potential risks the county may be
exposed to Finally, the core of the report will

A climate change impacis an effect of climate
change on the structure or function of a system

Vulnembility ¢ a@adSYyQa adz
or change as a result of its exposure, sensitiv|
and adaptive capacitylt is a function of the
character, magnitude, and rate of climate change
and of social and environmental characteristics of
the system.

Exposureis the nature and degree to which
system experiences a stress or hazard.

Sensitivityis the degree to which the system
impacted by a given stressor, change
disturbance.

Adaptive capacityrefers to ability to cope with @
extreme events, tanake adaptive changes, or t
transform more deeply, including the ability t
moderate potential damages and to tak
advantage of opportunities.

Adaptation is defined as any adjustment i
natural or human systems in response to actt
or expected climaticevents or their effects,
which may minimize harm or take advantage
beneficial opportunities.

Resilienceis the ability of a system to absor
some amount of change, including shocks frc
extreme events, bounce back and recover frg
them, and, if necessg, transform itself in order
to continue to be able to function and provid
essential services and amenities.

present information about the population, economic
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Degrees Fahrenheit

Climate Change Impacts
The Institute of Climate ChangeOceans and For the urban center of Fresnahere half the

Atmosphere(ICOARt the CaliforniaSate University ©O2 dz/ i e Qa L2 LA FuAz2y fADSa
Fresnoin 2008 produced a report synthesizing the magnifies larger warming trends, extreme heat
scientific research orclimate change science and €VeNts are of pdicular interest. The best available
potential impacts orthe region.Since thenseveral SCience available projects thaie number of days
additional studies conducted for the State of that exceed thelocal heat thresholdof 104 °F will

Californiac I & LI NI 27F GKS a0 INgesss Py J8RRy2merepgury; ey jrom ithe
assessmentg and an independent study conducted CUTTent 92 such days to 110 extreme heat days
by the National Center for Conservation Science angy the end othe century, there could be as many as
Policyprovide additionalindicatiors of the paential ~ 126-149extreme heaidays(i.e. 45 monthsper yeaj
climate changes that Fresno may expect in thd Fresnoof over 104_1°F unless climate change is
future. Here, we only summarize the key findings ofurbed through effective global efforts

these studies Precipitation and Water Supply Changes

Higher Temperature Sufficient vater suppliesare abslutely crucial to the

Across Fresno County, temperatures are projected t9 2 42 U & Qa F I NR Odzt U dzNI TheyA y' R dza

increasein the summerby +2-6.0 °F by 2050, and come from sources largely beyond county borders
+5.2-11.0 °F by2100,while winter temperatures are thus it is critical to examine how thquantity and
projected to increase by2+4.1 °F by 2050 and 3.7 timing of water availability and supply upon which
7.9° F by 2100When dividing the county into upper Frésno dependsmight be afected by climate
and lower regions (i.e., the east and west sidechange. Much of the agricultural water is supplied by
respectively), the upper region is projected toth® Kings Rivercoming downfrom the southern
increase annual avege temperatures by 2:8.3°F Sierra Nevada Mountains to the easind from the

by midcenturyand then up to nearly SFwarmerby aquaductswhose waters originatérom snowmelt of
the end of the century. In the lower region wherethe northern Sierra Nevada Mountainés climate

the majority of the population and industry are Warms,a greater proportion of precipitation will fall
located, annual average temperatures are projecte@S ain rather than as snow, and runoff from
to increase by 2.3.3 °F by midcentury. Average meltwater will occur earlier in the spring. Both of
summer temperatures are expected to rigven these trends are already being documented.
more (up to 6 °P. By 2100 annual average Moreover,the best available studiesxpect a stjht
temperatures are projected to increase by /2 °F overall decline in precipitationin the future

and summer averages up to tE(Figurel). especially in th_e s_econd half of the_ century.
Consequently, scientisexpecta decrease in annual
8U 7 Average historic (1960-1991) 2075-2085 reservoir inflow (from Sierra snowmelt and rain
- etpemupe i < Lossaoss  runoff) by 1423% by mictentury and a total
60 decrease ofup to 43% by the end of the century.
50 - With runoff from snowmelt occurring earlier in the
spring, the period where water availability is more
40 L .
limited, will expand; reduced snowmelt and runoff
all will also affect hydroelectric powgsroduction The
20 7 risk ofmore dry years and droughtwill increaseas a
10 7 result of higher temperatures, higher evaporation
0 A oy ST & and, eventually, a decline in precipitatioAt the
§ & § {f 3 \0% N @b é,3 & S Q‘é’ same time, the risk ofate winter/spring floods is
MONTH expected to increaselue to more extreme rainfall

Figurel: Projections of temperature increase in€Vents, epecially when coinciding with earlier O%
Fresno CountySource: Koopman et al., 2010) snowmelt The groundwater basins that supply the g



majority of water to urban and rural residences, asmissions andvorking with the state and broader
well as some farming operations, rely on annuakfforts to reduce the problem Yet even with
recharge from water that also flows down from thesignifcant local and global efforts to reduce

Sierra Mountains. emissionsmanyimpactscan no longer be prevented
o _ _ and must be accounted for to achieve the Valley
Wildfire and Air Quality Blueprint vision. In the absence of perfect

With higher temperatures, especially in summer, angnformation about future climate, Fresno can begin
a longer dry period, the risk of wildfires increasesexamining potential imLJ- O & 2y iK$§ O:
One study projects300-400% increasesby end of residents and communitiesssess its vulnerabilities,
century in the area burned annually by wildfires. and explore beneficial and coesffective adaptation
Smoke from wildfires contriltes to worsening air strategies to build its resilience in the face of a
quality, which is alread¥ a problem forv the valleyrapidly changing world

areas of the countyéBr R | A Mie expelctédao

increase in frequency awarmer air increases the

formation of wone, a key component of smog. Population and Communities

Fresno County is a pleminantly rural county with

_ _ _ the majority of the populationcentered in a
While se-level rise will notaffect Fresno County rg|atively small area around the City of Fresno. Its
directly, it is important to be aware of what happens population over the past few years has been growing
beyond its bordersFresng along with all the other 5 5 moderate rate, and is expected to continue to
regions in California supplied by Pacific Gas & Electgig, so, leading to a projeed doubling of the
(PG&E)receives a significant portion of itenergy  onylation by 2050Most of this growthwill result
supply from the Diablo Canyon power plant Iocatecfrom reproduction by the local populatiorand

on the coast. That location is exposed to the impac'[?mmigrationto the area The profile of the existing
of sealevel rise (current best estimates range frompopulation, the amount of growth, and the type of
12-17 inches by 2050, and &5 inches by 2100 j,coming new residents are importaro consider

including flooding and coastal erosion. In dh, \yith respect to their vulnerability to climate change
PG&E relies on istate hydropowerproduction the

production of which is also projected to decrease irP(blic Health

the late summer and early fall months as snow meltg|imate change may have a substantial impact on
earlier in the year. public health as a result of extreme heat events;
changes in temperature and rainfall that decrease
water supply; worseningair quality; increases in

allergens and air pollutants; more wildfires; spread
of insects and rodents carrying diseases; and indirect
impacts via changes infood security. These

increasing threats to public health can increase

Impacts on Power Generation

Outlook

The impacts from climate change their exact
magnitude, severit, and timing¢ are not set in
stone for FresnaCounty The projectionsare based
on the expectationof further increases in global

greenhouse gas emissionsSuch a future would q45iity and morbidity unles actions are taken to
entail more extreme heatlays highertemperature, protect the population, especially those most

seasonal changes, arghere in Californiag water @dzt ySNI 6t S I FEAF2NY AL Q&

shortages. If Fresno, Californjaand the global gy ateqy highlights that the segments of population
community follow a path toward significantly 5t \yill be most at risk from climate change impacts
reduced emissions, the future would holdl_ NE (KS aStRS Ndls&sfferihgyfbri yij As
significantly fewer extreme heat days, and much lesgyonic heart or lung disease, persons with mental
reduction in snowfall and thus inflow int@servoirs, disabilities, the socially and/or economically
than if the world chose a high@missions pathway. RA &L Ii’@ Fyidlr3IsRs FyR Gwea % 4 K
~ Fresno County can minimize the impacts of g, \marize these critical social vulnerability concerns
climate change by significantly reduciits own o6 for specific climate changeskis(Table 1)
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Tablel: Examplesof Cimate-Related Extreme Events Environmental Changesteracting with the
Three Components of Vulnerability

Components of Vulnerability Climate Change Risks Population Particularly at Risk
Exposure Floods Floodplain residents

Heat Outdoor workers

Wildfire Residents the urbawildland interface

Individuals ircrowdedand poor living
Pests and infectious disease conditions

Sensitivity Heat, Air pollution Infants, populations with asthma
Heat Elderly
Adaptive Capacity Heat, Floods, Infectious disease Saially excluded and economically

marginalized groups

Exposure

Outdoor Workers Exposed to Extreme Heat Floodplain Residents at Risk from Extreme Runoff
People who work outside are directly exposed tocand Flooding

outdoor conditions, and exposure to temperatureClimate change is expected iacrease the flood
extremes and air pollution are of particular concernrisks already present across the county. In the future
for these individuals, regardless ofeagExamples of there may bemore extreme downpours andunoff
such populations are agricultural field workers andn the winter and springwhich can cause flooding
gardeners for residential and commercialalong area creeks and rivers (e.g., the Kings and San
establishments, as well as road and buildingloaquin Rivers), of roads, homes, and agricultural
construction workersThey have little incentive or fields. If these events occur over several days and
opportunity to seek shade, rest, rehydrate, or avoi overwhelm the capacity of streambeds and
exposure altogether Rigure 1). Climate change reservoirs, there is risk of dam failure and flooding.
related temperature increases will put these workersPeople living in lovlying areas, floodplaingalong
even more at risk of heat exhaustion, sunstrokethe San Joaquin and Kings Riveasjd downstream
dehydration, and other heatelated illnesses unless of the Big Creek Dam (City of Fresno) and Pineflat
effective measures are put in place (i.e., mandatedDam ae at particularisk

implemented, and monitored) that allow outdoor

workers to seek shade, cool off, and remain €SIVt L . .
adequately hydrated GreaSNJ { SYaAuAgAlue U2 9EUNBYS

the Elderly
Infants and those 65 vyears and older are
physiologically more sensitive to high temperatures
and may be less able to protect themselves from
extreme conditions. Lontasting heat waves and, in
particular, very warm nights are especially
challenging for human health. While the county does
not have aparticularly largepopulation of persons
over 65, the highest coeatrations of elderly
individuals can be foundn or near the City of
Fresno,.e.,in the valley whichalsogetsthe hottest

§ < 3y temperatures Figure2). A high proportion of the
aitdoor workers are elderly populationcanalsobe foundin the western
particularly exposed to extreme heat (Photo:  mountain region, which is coolebut exposed to
Holger Hobbs, Wikimedia Commons) other risks (see Wildt below)
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This  will  especially affect the
mountainaus region along the western
portion of the country, and contribute to
worsening air pollution there.

Adaptive Capacity

Some populations are more vulnerable
to climate change impacts because they
are less able to cope with extreme
social vulneravility, 2000 €VENts or make necessarghanges.

Age 65 years and up Common characteristics of society that
0% - 5% . . . .
%EH% indicate lower adaptive _(_:apacn)_/ and
] =% - 19% therefore greater vulnerability to climate
=;‘;§Ej change impacts include poverty and low

income, age, lower educational
Figure2: Percentage of the population 65 years and attainment, race, linguistic isolation, university
older (Source: Census 2000) studerts, institutionalized populations, and females

as head of householdsThese traits are common

Higher Sensitivity of the Elderly and Children to Airt Y2y 3 £+ NBES LR2NIA2ya 2F CNB

Pollution unevenly distributed across the county.
The San Joaquin Vallsyamong the regions with the , .
worst air quality m the country. Groundevel ozone, Low(jgr Incomedgéorrelates with Lower Disaster
particulate matter, and diesel soot are the main ai{fa INess an ffponse lat ith | ¢
pollutants, stemming largely fromagricultural thwer Income often con;eaes Wi foweaccess ci
operations,related industrial processes, combustion . etrrllecessary fresoolll_es to prepire for Of[ gvacu? €
of wood and fossil fuels, construction and demolition” the case of a disaster, or to invest in actions
activities, r@ad dust and transportatiorrelated reqqued 'Eo adapt to cvlmjate chgngeA(el.g._, /!nsulatlng
emissions (major routes such as Interstate Hwy. % y S_Q a _K 2dz 8 Eabo_v@_fa $@th'mfqua
and Hwy. 99 cross through the couptyAgain, elevation, moving away from higtisk fire zones).

children, the elderly, and those with
preexisting pulmonary conditions are most
sensitive to air quality related health risk
The proportion of young children is highest
in the western low-elevation, valleyportion
of the county where agricultureis the
dominant land use and where the
concentration of agricultureelated and

other pollutants (ozone, particulate matter
is hidiest. Other areas with high
concentration of children includéhe City of
Fresng some surrounding suburbsand

Variable
Age 5 yrs and lower

[ ]ow-5%
areas in the soutitentral part of the county ] % 7o
(Figure 3). Higher temperatures will I s%- 9%
significantlyincrease the formation of ozone, I 0% - 1%
an important air pollutant. Drier conditions I - 4%

can increase dust. And ikfires are
projected toat least triplein total area burneddue
to the combination of hotter and drier conditions

Figure3: Children under 5 years old as percentage Q
of total population (Source: Census 2000) &

Pag



Countywide mediarper capita mcome in 200 indicators oflimited adaptive capacity, andan be
was estimated to be$15,495 The central and addressed through special needsated programs
eastern portions of the county have the highest peror by creating opportunities for lowncome
capita income, while the northwest and smallpopulations to make a better living (e.g., through
pockets inthe southcentral region have the lowest education and training programs, providing a living
average per capita incomd-igure4). In 2008, the wage, diversifying theeconomy). These strategies
Census estimaSR GKIF G HHOM: & consiftedt wiih? e/ Blae@rint Vision of a
population was living below the federal povertyprosperous Fresno County, based on walass
level a figure considerably higher than the stateeducation, vibrant, attractive communities, and a
average, which in turn is higher than the US averagenore diversified economy.

There is little or no data available for the poorest

populations of thecounty, including those that have Less Education Can Undermine Adaptive Capacity
makeshift homegcooking over fire, uaga hose for Lower edational attainment often correlates with
showeringetc.). To the extent some of them are lower adaptive capacity to deal with extreme events.
undocumented immigrants and workers, such datdPossible connections between education and the
can be difficult to obtain. ability to deal with disasters and change include
lower wage and salaryearning capacity,
and thus lower incomea lower capacity to
obtain and understand emergency
preparedness and response information,
lack of access to health care, and various
types of insurance (e.g., fire, flood, and
health insurance), some degree of
disenfranchisement from society etc.
People vith less education thus require a
Fresno County Tracts, 2000 | different level of attention and assistance

Income per capita from public agenciesthan those with
[ J$2.705-$10664 f thei Distributi

I s1084- 517,100 greater resources of their own. Distribution
[ 17100 - 24,74 of the percentage of people over 25 years
B 21 074 - 50429 old who have not graduated from high
I 524229 - 65 448

school is highesin tracts in the western
Figure4: Per capitaincome by Census tradSource: portion of the county, as well as some parts of the
Census 2000) urban central region and in the southeast around
Orange Cove.

What emerges from looking at the spatial
distribution of income related informatiois that the  Race and Environmental |njustice in Adaptive
highest concentration of low income and poverty canCapacity
be found in the western region of the counfart of  Minority populations tend to have lower capacity for
the reasn for high poverty in the county is the highrespondihg to disasters and adapting to climate
proportion of lowwage workers especially in this change than nosHispanic whites. The most likely
region For example, many in agriculture depend onteason for the correlation between race and lower
seasonal low-wage jobs and collect unemployment adaptive capacity is the disproportionate amount of
during the offseasonExtreme poverty and generally poverty and often lower incomes among African
low levels of wealth undermine the ablllty of families Americans and Hispj{;s Compared to white
and communities to take proactive steps, and whersegments of the population. In minority populations
disasters strike, they are largely dependent onwhere English is not the first language spokenp
support from outside (state and federal sources)linguistic proficiency can also play a role. Other
Low ncome thus is one of the most important factors, such as being tightly embedded in social

()
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networks, may compensate to someextent. Renters withLimited Control over Housing

According to the census, high Latlkispanic Housing also tends to be a factor in adaptive
populations reside throughout the entirevestern capacity. Home ownership versus renting with
and valley portion of the county and southeast of theregard to adaptive capacity, indicates income status
urban center to Orange CoVEigureb). but also how much control individuals reover
their housing, e.g., to make structural
adjustments to their home for flood
protection or insulation from heat, or
whether they are able to modify vegetation
surrounding the house (a form of
protection from wildfire). There were an
estimated 45% reters countywide, albeit
with considerable variation.

Of Special Concern: Students and
Institutionalized Populations

Variable
Latino

T s 19% In studies of disaster vulnerability,
T 20%- 35% university students have been found to be
I 36% - 50% of particular concern, and sometimes

B 5 - es% special disadvantagéstudentsg especially
I o - 96% those based far from home (especially
foreign students); tend to live apartfrom
their families andto be disconnectedfrom their
Figure 5: The geography of Hispec/Latino resident community. Students also may notvn
populations inFresnoCounty by percentage of the vehicles and may have a lower response rate to
total population. (Source: Census 2000) public wanings about emergencies. While Fresno
CountyQ & O stddénBpapsilation is novery large
Limited Mobility, Fixed Incomes and the Adaptive it is significant enough to warrargpecialattention.
Capacity of the Elderly As of fall 2009, 21,500 students were enrolled at
Age can play a role not just in sensitivity but also iCSWEresno. The majority of student§6% in 2007)
adaptive capacity. For xample, the elderly are are from Fresno County, 26% from other parts of the
considered to be more vulnerable in emergencyCentral Valley, 15% from outside of the Central
situations because of possible mobility challengesyalley in California, and the remaining 3% from
Some may also depend on limited fixed incomeutside California elsewhere in the U.S or
which restricts their ability to take proactive internationaloriging. The influence of isolation from

measuresHigher concentrations gbeople 65 years family on stiRSy i Qa f 26 F RIF LIJGA OGS

and older exist along theeadern portion of the magnified by another factor: students tend to be
county. In Sentinel, Shaver Lake, Prather, asttler  renters when they live away from their families and
eastern towns near and in the Sierra Nevadas, thghus have lower control over their housing situation.
2000 U.S. Census shows that more than DB%e
people living in this areéell into this agebracket Pleasant Valley State Prisofst north of
This NB 3 A éopirfudmifes may be of particular Kettleman Cityhas abat 5,200 inmates. The prison
concern during climate and weatherrelated s located adjacent to a high risk flood zone, and may
disasters (e.g., wildfires) because it is relativelpe exposed to flooding during future high runoff or
remote, emergency response times are long (segainfall events. The emergency response capability of
below) and individuals themselves may be lesge prison should be reviewed in light of changingoQ
mobile wthout outside assistance. flooding risksunder climate change. ]
o



CommunityOrganizations andsocial Capital: Nutrition Education Program, Center for Economic
EnhancingAdaptive Capacity Research and Education of Central California
Social groups can be important resources fofresearch program, CStesno), California Rural
communities in cases of emergency. They provideegal Assistance, and many more. These groups
resources and support and can helrease public could play activeand necessary roles as adaptation
awareness aboutvhat households and communities planning and the implementation of the Valley
can do to cope with and adapt to the impacts ofBlueprint move ahead.

climate change. Trustful social relations are among

the most important immaterial resources during Summary: Uneven Social Vulnerability

times of stress and change. Social groups caho synthesize the factors affecting vulnerability, 32
develop strategies for helpingindividuals and census variables commonly associated with low
families to become familiar with the risks, takeadaptive capacjt and high sensitivity to climate
actions to reduce their exposure, assist targetede|ated impacts. The result is an integrated picture of
populations during emergencies (e.g., a social buddgocial vulnerability across Fresno Coufftigure?).
system during heat waves), and
support each other in the aftermath o
disasters to rebid and bounce bac
more quickly.

Fresno County is rich in social
organizations, including clubs, interes
based associations, and religious
communities. Some 55.5% of th
population identifies as religious an
over half the religious population i

Social Vulnerability, 2000
Cumulative Analysis

Catholc. The county has 40 rapidl B ovvunerabiity
growing Catholic congregations with B
total of 232,565 adherentsThe second % edlumanersbiy
most dominant religious affiliation i ]
Evangelical Protestant with 94,15 (|

- High vulnerability

adherentsChurches often serve as safe

areas for evacuees in times of disas,

such as wildfires and flooding events. They provid&igure 7: Social vinerability map integrating 32

emergency servicesood, shelter, informationand census variables awciated with low adaptive

socia) emotional,and spiritual support. Some may capacity and high sensitivity to climateelated

be particularly well positioned to reach intoimpacts Areas determined as most vulnerable

otherwise linguistically or culturally isolated include nearly the entire western portion in the

segments of the population (e.g., especially Catholigounty, much of the urban are in the central region,

churches with highHispanicLatino membership may and a large Census tract alongefsoutheastern edge

be able to help get information about disasterof the county (into the Sierra Nevada Mountains).

preparedness and coping strategies to Spahish

speaking community members). Based on this analysis, the most vulnerable

In addition to churches, theouinty has many populations are located predominantly in the

other organizations with the mission to helpwestern region, with some in the southeast also

communities, advocate for certain populations, andndicating medium vulnerability. The populatian

provide support networks for the most vulnerable.the western portion of the county is characterized by

These include, but are not limited to, Fresno Metrdow educational attainment, high proportion of Q)
(@)
&

Ministry,  Fresno Center for New AmericansHispanic/Latino people, high poverty and low
Coalition for Clean Air, UC Coop Extension Youfigcome, high agricultural employment (low wages,



outdoor workers), high number of people perClearly, &rming andagriculturerelated businesses
household, hig proportion of people that speak are dominantcomponens of the local economy and
English less than well, and a high proportion of there responsible for no les than one out of every
population with young children. This region is largelyhree jobsC NE ay 2 Q& | I NRK Odz § dzNB
rural, with many communities residing inconventional and a growing number of organic
unincorporated parts of the county and therefore farms. While the list of major crops in the county is
without access tomany of the services commonly long, the ten highest ranked crops by dollar amount
available in cities (such as central sewage systems ior 2009 were grapes, toatoes, poultry, almonds,
excellent health care facilities). These areas are alsmttle, milk, nectarines, oranges, peaches and garlic
prone to street flooding or are downstream of Climate change poses a serious threat to
inundation in cases of dam failure, the risk of whichagriculture for Fresno County. Temperature
may increase with atiate change due to the likely increases observealsewhere have been partially
increase of higher runoff earlier in the year. Themaskedin the Valleyin the past few decade by
higher vulnerability on the southeastern side of thecooling from irrigation. But the aerial extent of
county reflects the relatively high proportion wfw- irrigation is expected to stabilizeand therefore will
income andelderly populations which tend to be be unable to mask further increases. Thus,
less mobile in caseof emergencigsdependent on temperature increases and other climatic changes
fixed incomes,and more sensitive to extreme pose serious threats to the leading economic sector
events. While this southeastern area is largelyf the county, including

covering the foothills and mountains and therefore e higher temperatures including extreme

does not get the same heatxtremesthat the valley temperatures, can negatively affectop growth
endures, this area is espeliyaat risk of fire threat during various stages of their development,
due to its steep slopes and forested terrain. cattle and poultryhealth and reproductionand

can be dangerous to agricultural works

Economic Activities and Sectors e reduced waer availability as a result of (a) the

A x 2w o~ x B “ rojecie crease i, snowpack as more
CNEBay2 /2dyiens Sbzmaoe A% %%Ydﬁ ase sy
employmentc by service industriegétail, transport, Eireﬁ(ﬁl a Itc; r:n iﬁgzife;am Iteh;dr:nas S?(;)W Eindhe(:))
distribution, food services, medical services, 9 emp . 9 gnet
education, et9 and agriculture with its related evaporation from reservoirs and soils resulting in

industries such as food processirand packaging. redugt_ad r.eserv0|r storag_e and gengraHyler
Trades and government comprise other major con_dltlons, any decrease in total_ precipitation as
employers in the county. In recent years, Fresno pro!ect_ed by the latest climate change
County haseen hit especially hardy the economic prOJectlong for _the state wou_l_d only exacerbate
downturn, with an unemployment rat€l6%) that is . these Qecllnes In water SUpp"éS'I frui
Adzo A by ALt e KAIKSManikiYIOR fggenS%fﬁqWﬁ%gU&gan e RS
Because of its particular sensitivity to changes in yegea Zan (c)jwer a;rgageroresm O(Ieros.lon,l
climate and its dominant importande the economy * Increasedwater demandby plants and animals

of the county, we focus primarilgn agriculture, with (for drinking cooling) as Femperaturetsse;
only cursory treatment of other sectars e reduced number of chill hourgwith relevant

temperature thresholds varying by fruit crop);
Agriculture o lesswell understoodeffects on pollination
Fresno is the#l1 agricultural countynot just in e lower productivity of rangelandgor cattle;and
California, butin the entire United Stateswith a e increased risk of pest infestationsnd spread of
total value of production in 2008 @iver $56 billion, invasive plant species
an increase of more tha6% over the previous year One of the potential benefis of a warmer
According to the2007 U.S.Censusthe county had climate is that cold extremesand late winter and
nearly half of the county land area (48¥)farms  spring frostsq which can pose serious threats to
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http://www.investorwords.com/4228/retail.html
http://www.businessdictionary.com/definition/transport.html
http://www.businessdictionary.com/definition/distribution.html
http://www.businessdictionary.com/definition/food.html

sensitive cropsg will become less frequengError! In general, smaller farmers with fewer financial,
Reference source not founfl). Many cropsalso technological, and water resources, and farmers with
respond positively to elevated carbon dioxide underffewer or less flexible response options, limited crop
lower levels of warming, but this beneficial effect ondiversity, fewer risk sharing opponities, and
growth andyields is limited quickly by higher levelsgreater dependence on farm income tend to be
of warmingand water or nutrient shortage more vulnerable to climate change. In 2007, 59% of
farmers inFresnoCounty owned 50 acres or less,
thus could be considered relatively small farms. Just
over 20% made up the larger farms with 1&fres or
more.
¢tKS O2dzyieQa I INRK Odz G dzNJT f
sensitivity to two main types of climatelated
extreme disturbances: changes in temperature and
potentially reduced water availabilitgTable2, next
P page. Forexample, temperature chareg will lead to
Figure 8: Frossensitive crops such as cherries andhigher temperatures and longer, more frequent
oranges may benefit from the decreasing risk of lateextreme heat in the summer, but also lead to
winter and spring frosts(Photo: USDA) reduced chill hours in the winter. While spring frosts
will become less frequent over time, they will still
C I NJ &bty Xo deal with these climatic occur and potentially cause serious ecario
changes depends on a number of factors. iThedamage, especially if frostsare preceded by
particular vulnerability is a function dfieir exposure unseasonably warm temperatures that caused early
to these climatic changes, their sensitivity to thoseblooming. For example, 2006 Fresno County
changes, and their adaptive capaciti{ey factors growers were impacted by cold and wet spring
include: weather with an estimated $21 million in losses.
e location (e.g.valley or hils, exposure, sotypes  Increases in tempeture during the winter and
e types and diversity of crops grown and/orspring can lead to increases in pests and disease for
livestockraised crops since the warmer winters allow insects and
e current farming practices (e.g., soil and waterpathogens to survive and reproduce more
conservation practices, organic/conventionalfrequently.
farming) and willingness and ability to change In summary, Fresno County as the leading

these practices agricultural County in the statand country is most
e access to water resources, wells, and waterulnerable in its leading economic sector:

rights agriculture. Much of the crops and commodities
e access to native pollinators (particularly, nativeProduced are already hedolerant ones, thus

rather than European bees) further warming may exceed he&tlerance for

« financial resources to invest in technologies sucfoMe crops and livestock. Given the dominance of
as irrigation, cooling and farm equmentthe agricultural sector in terms of production value
required for growiry new/different crops and employment, negative impacts on this industry

« dependence on income solely from farming vsWill reverberate throughout the county and affect
several income sources farmers, their employees (many of which are among

« access to flood and drought insurance the most vulnerable social groups), related

« participation in farming cooperatives industries, ad consequently local government

eaccess to and use of climaterelated budgets. Thinking about adaptation in agriculture

information for advance planning thus is not a quury or task to be postponed to some_
FdziidzZNE GAYSZIZ 06 dzi
e access to labr markets and
%
o

o market, policyrelated, or legal constraints economic _ vitality, - and _ thus central to the
» POIICY ’ 9 ' implementation of the ¥lley Blueprint vision.



In 2007, grapes were the top crop the county in terms of the number of @
(215,170) and dollar value (over $667 million) gwoed. Fresno ranks as the tc
producer of grapes in the state and the country. While grape varieties grown i
valley are adapted to high temperatures, unseasonably high temperatures at ce
times in the year can undermine the quantity that can lvedquced.

Photo: Michael Favor, Wikimedi

Commons

With a value of over $500 million, almonds are the fourth highest value crop in F
County. Almonds require 16800 chill hours between 14°F and 59°F to properly
buds; pistachios need 60500 hairs. The higher these numbers, the greater t
chance that the warming climate may restrict productive harvests. Almonds are
particularly sensitive to nighttime warming in February (probably because
temperatures during the bloom season enhancelipation success). Perennial cro
like almonds and nut trees are a major investment and varieties cannot be chg
from one year to another. Adaptation will require selection of varieties requi
fewer chill hours, different placement and farming priaes (e.g., irrigation method g
almond trees require significant amounts of water).

Fruit and vegetable crops will benefit from a longer growing season, but ma
variously affected by increases in temperatures, especially extremely

temperatures, the general drying trend and related water shortages, as well as H
flood risks near rivers and streams. More heasistant varieties may be available, b
vegetable crops grown in the Central Valley are already among the more

resiseint. Other crops require longnough periods of dormancy. Most varieties
peaches, for example, require between 4800 chill hours, making those with high
requirements less viable in the long run. In addition, certain temperature ra
during particdar months are critical for adequate development and ripening.

At over $500 million per year, poultry is the third highest valued agricult
commodity in the county. Chickens and turkey are especially sensitive tm

summer temperatures. The heat waves in 2006 and 2007 caused thousands o
cattle and poultry to die. Adaptive measures will need to be taken to prevent

massive dieoffs and economic losses to farmers as climate change increases th
of more frequent and more intense heat waves. Such measures might ing
providing coolinghrough shade, ventilationpr air conditioning(with increases in CO
emission} or selecting even better heatdapted varieties of turkeys and chickens. f
farmers, this means higher production costs, and for consumer higher food prices

tK2302Y G¢NI OG2 N

Ccommons

Annual cattle sales are valued at over $301 million in 2009, making it the fifth hi
value agricultural commodity in Fresno County. Clerehange poses direct threats
this industry through heat extremes and higher demands on water resources, bu
indirectly through changes to the quantity and quality (and thus price) of for
Increased temperatures put cattle are at risk of mattahnd reduce reproduction. T
avoid these risks, farmers can keep cattle cool by hosing them off, providing
fans, or air conditioningresulting in higher Cemissions)although these adaptatior
options typically are labor intensive and/or regaisubstantial economic resource
High temperatures also reduce milk production. In 2006, agencies provided dis
relief to the tune of $16 million for lost milk production to Central Valley counties.
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Service Industry

The service industry is next to agriculture the mos]
important employer in Fresno CountyThe service
industry employs approximatel26 percent of the
nonagricultural wage and salary employment i
Fresno Count It comprises work in retail,
accommodation, food and cleaning services
administration, health care, education, and so on
While these jobs may not be directly dependent o
or sensitive to changes in climate, the existence of
viable economy in the seice sector depends on the \ ‘
level of diversification and development of the|\
economy as a whole. In Fresno, there presently is|a
very high reliance on agriculture and reIateJ
industries, and only limited diversity of other

industries. Consequently, when fture suffers ) L . .
: 4 aor ' _tourism destinations, as well as higher energy price

so does the rest of the county economy. Moreover T . . .
) : .__may affect the service jobs in recreation and tourisr
many, though not all, of the jobs in the service.

: ; ) -~ “%in the county. 0t K2342Y Gb3aINBa2)
industry are in the lowncome category, leaving

those dependent on them in an economicallycommons)

vulnerable position. transportation  costs iorease, Fresno may

A limited number of servicgobs are in the experience some indirect impacts in this sector as
recreation and tourism sectoiThe county offers a g

variety of outdoor recreation opportunities (lakes for

fishing, boating, swimming and water skiing; hikingSuppOI’ting Infrastructure & Services

trails, golfing, biking, hunting; skiing and . . . L .
snowmobiling in the mountains; andtrer outdoor LY & dzLJLIZ NI 2 ¥ LISbBingf saferg R At
sports activities). Many of these activities ared NI @St Iy R LI NUAOALI UAZYy AY
dependent on environmental conditions (such a@ctlvmes, cities and the Cou_npfowdg a variety of

sufficient snow, comfortable outdoor temperatures, INfrastructure and community services. Many of

water temperatures requiredby recreationafishers ~ tNem are susceptible to being affected by climate
absence of health risks such as fire, ailigtion, and  ¢1ange, both directly and indirectly. First and
insects), and thus will be affected by climate changPremost is the provision of the most essential

in direct and indirect waysAs many of these resource for both urban and rural areas:ater.
activities take place on Federal land (1/3 of the/Vater quality and supply issues are already high on

county areais Federdl close collaborationon (1€ Public agenda(as evident, e.g. in the 2010

adaptation between local anBederal land maagers 1ulareé Basin  Conservation Plan Water Supply
will be critical. Strategies Report)and climate change will assure

Fresno alsoserves as amajor gateway for that they remain there. In addition, we will discuss

Yosemite, Sequoia, and Kings Canyon National Patk@stewater management, transportation,
(Figure9). Yosemite received nearly 4 million visitorsSMergency preparedness anq response systems, and
in 2009, and those coming from Southern Californi&nergy' The Valley _Blueprlnt recognizes the- all
typically arrive through FresnoHighway 168) to important ~ conservation and maqagement O_f
enter the park. Services to support these visitors ar§C0Systems for the goods and services underlyin

= A o i . - g A =
thus aldr NIi 2F CNBayz2Qa .ad NFRUS 25 s FENyY & édagiigotiRa 502
N
(@]
g

Flo i R

Figure 9: Climate change impacting environmenta
conditions for recreation and the desifality of

the extent, climate change alters the desirability of'V€ refer e reader to the natural systems
these tourism destinations for outside visitors amsl 2daptation workshop and resulting report.



Water overpumping groundwater, the City has
Water management in California involves a compleimplemented a water recharge program by
mix of state and federal agencies, local, tribal angurchasing water from Millerton Lake and allowing
special district institutions, and pate companies. to percolate back into the ground to help recharge
Each has specific responsibilities around the threthe depleted groundwater basi Until 2004 the city
principle areas of water management: supply, qualityelied entirely on groundwater, but now has a facility
(including wastewater) and flood control. One of theproviding up to 15% of the potable water (during
principal challenges Fresno will face in dealing witReak summer season) from surface wateiginating
water management issues inghfuture is to foster from snowmelt from the Sierra Nevadaunning off
effective  collaboration, communication, and into the Kings and San JoaRivers.

coordination among all these entities, given the Historical and recent experiences make clear
absolute importance of water for that Water supply shortages are already a serious
the county economy and its people. | Bl v problem for many regions in
Fresno County. Most recently, in
2009, near the end of the multi
year drought, environmental
needs for a federally listed
endangered species, the Delta
Smelt, led to extreme water
restrictions in the Valley. Under
the projected climate changes
the county will experience a
longer dry summer season, and
generally drying conditions,
especially from the middle of the
century onvard. In addition,
climate change is projected to
lead to a reduction in snowpack
and earliersnowmelt The region
may also see fewer but more
intense rainfall events.
Currently, there is insufficient
infrastructure to harness any
surplus of water during we
years. Moreover, hgher
temperatures will  increase

Water Supply

Water supply shortages are a\
serious problem for the countgnd
under the modéed climate change
impacts these shortages are
projected to get worse. Between
now and 2050, Fresno County
expects a doubling of its population
(i.e., more urban and residential
water users) and continued
productivity and  growth in
agriailture (the primary water user).
Thus, even if climate change were
not an issue, Fresno would fac
considerable challerges in meeting &
its water needsMany communities
rely on diminishing supplies of
groundwater, while others rely on
surface water stord in reservoirs
that comes from the riverded by
runoff from the Sierra Nevada
Mountains. The City of Fresno, for

example, relies largely onf evaporation from open water
groundwater andits water basin surfaces and  soils, thus

dit 0as
level hasalreadya R NE LJLIS R E.&j?e Ye: E§cgsg|ve use o increasing thelemand for water

tlhgzno 3:3) E?ute ?ﬁ;%wltzgefsg{fsgﬁ v:/n groundwater over time has led supplies (for irrigation) while
it undwater basin depletion groundwater, mountain
UKS & dzNF I (Rigare6D)yAs H Q Gq %Lfbstantral subsidence of snowmelt and streamfloware
the water tablesinks lower due to land. This 197 photo shows expected to decling especially
overd_ratt _(taklng out more water many feet the land when demand is highest
than isbeing naturally recharggd o 104 “as  a  result of Furthermore, evaporation from <t
more electricityand deeper wells . \qater withdrawal in the irigated soils can lead to —
are requiredio pumpup the water. g 35aquin Valley from925 to  damaging and costly problems &
Recognizing  the costs  of 1977.(Photo: USGS, 1977) with salinization Figure71). &



Clearly, be county is aware of the water and trade2 ¥ ¥ &

demands fromits growingpopulation In addition to
recognizing current water shortage problemg,

0SGeSSy G222 ftAllf
YR (G422 YdzOK ¢l G4SNE
Regionally, flooding risk varies across the county.
The western part of the county, which is mostly used

would be consistent with and necessary forfor agriculture and grazing and generally sparsely
successful implementation of the Valley Blueprint, ipopulated, drains manystreams off the eastern

Fresno County communities would coresid

slope of the Coast Range toward the Fresno Slough

managing water in light of dwindling supplies on the valley floorin the central part of the countyg
(especially the decline ofSierra Nevada snowpack the most urbanized and populated region the
and the increasing energy demand for pumpingnajor flood issuesare associated with the San

groundwater up from evegreater depths Because
the O 2 dzy wiakeiQsitstemand economy dependso
tightly on limited water supplies and require
substantial energy to function, Fresno Hghly
exposed to the impacts of climate changad to
GK2asS 2F GKS adldasSqQa

policies Figure82).

Figure 71: In hot climates such as the inlan
Mediterranean climate experienced in the Centre
Valley, irrigation of agricultural crops s
commongdace. Salinization of irrigated soilg as a
result of water evaporating while salts remain ir
the soil ¢ can be an undesirable and costly sid
effect. (Photo: USDA)

Flood Control

A complex system diiood control facilities operated
by local, stateand federal agenciés involved in the
strategic managementof reservoir storage and
releases and the use of canalsresoute stormwater

around urban areasin case of immaent risk of

flooding If winter and spring runoff pulses increase
in the future, while water storage for the long dry v 88

Joaquinand the Kings Riverand their tributaries.
Several smaller reservoirs and flood detention basins
as well as tree major damshave beenbuilt to
control flows on thee rivers, including Friant and
Mendota Dams(San Joaquin and Pine Flat Dam
KNG3.SNuKerars ®adsIdrel subil RalzGtiedt 2 v
flooding during heavy rains. The County is well aware
of its flood risks, yet again, may need to augment its
planning efforts by monitoring changing flood risks
over time, as well as consider the additional risks of
bigger fbods in some years as it permits more
building and development in floedrone areas over
the coming yearsWhile fewer people liveon the
eastern side of the county, this regiocontains
watersheds thatcontribute significantly toflooding
potential on thevalley floor

[ -4

e g Bk Ll o A
Figure82: San Luis Reservoir is one of the importal
water sources for supportingirrigation in the
western portion of Fresno County. A mix of surfac
and groundwater resources will be essential t
CNBay2Qa 61 GSN) y¢&

summer months becomes even more Pressingy iy extend the summer dry period, evaporate mor
reservoir and flood managers will be increasingly,qier from suface sources such as reservoirs, ar
hard-pressed to balance the costs, benefitssks, increase the demand for wate(Photo: CA DWR)
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Emergency Prepar edness and Services droughts, flooding and heat waves, thuscreasing

Well functioning emergency plan preparedness, the demand for emergencyesvices. Over time, this
responseservicesand careful recovery planningre  implies a need for increasing budgetsand

critical for regional and community resiliencError! ~ contingency planningo asto be able to respond
Reference source not foun@. lists a number of effectively.

significant disasters that Fresno County has

experienced in recent decades. Most of them are-rought ,

weatherrelated, though the list underestimates the The ~ recent multyear drought (2002009)

actual occurrence of weatheelated damages as illustrates the enormous importance and E)ogentlally )
droughts and extreme dat events are not included. Severe economicandsbd f A YLJ Oua- 4Kl U
Climate changés expected todecrease latespring 2Y @ SuU¢e RA &l ases A disCussion i | IS
freezes and increase the number of climateand 2dditional impacts in the section on agriculture

weatherrelated extreme events such as wildfires, @POVve).Past droughts in Fresno have led to water
shortages for agi

Table3: Significant Disasters in Fresno County since 1972 culture, urban areas
State Federal increased  wildfire
Hazard Type Disaster £ Year Declaration Declaration Location Damage* . . d
Freeze and -- 1872 AMTIT2 - Fresno County 111,517,260 rISk’ restricte out
Severs fand ‘E_orr]mr door use of water
eather counties .
Conditions for residences, and
Drought - 1876 2/8/78 - _[;-,?;E:C;w:; 52 654,000,000 even afOOd Crisisror
counties) those Unemployed
Rains - 1882 10/26/82 - Fresno County 345,195,874 h F
Causing [and 10 other The resno
Agricultural counties) Couny Off|ce Of
| psses )
Winter DR-862 198/ 3/15/83 2/8/83 Fresno County $523,617,032 Emergency Services
Storms 1983 [3;::;;;“;” provides links to
Coalinga DR-B82 1883 5/02/83 £/3/83 Fresnc County Mo deaths educational mate
Earthquake 47 injuries .
531,076,300 rials on how to
Storms DR-758 1886 2126/28 2M8s88 Fresno 'C-::n_untyI 13 _di_aa'._hs respond to heat and
[and 38 other 87 imjuries
counties) 5407,538,004 cold waves, storms,
Wildland -- 18987 QoaeT - Fresno County 3 deaths H : .
Fires [and 23 other T8 injuries ﬂOOdIng’ WIIdereS,
counties) $18.000.000 and other hazard.
Freeze DR-384 1880 111081 2181 Fresno County
jand 32 ather 650,328,675 The Countydoes not
counties)
Late Winter DR-g78 1982 1121183 11583 Fresno County 20 deaths F:Urr.ently explore the
Storms [and 23 other 10 injuries Impllcatlons of
counties) SE800,000,000 .
Severe DR-1044 1008 T17IEE e Fresnc County 11 deaths climate changge and
Eu;inter [and 441.01':: er 741,400,000 an important
Storms counties . .
Late Winter DR-1D45 1005 - 1/10/95 Fresno County 17 deaths opportunity  exists
Storms {and all other 51,100,000,000
counties exceapt Del he_re_ to Update
Morte) existing plans, and
January 1887 DR-1165 1887 1587 1487 Fresno County & deaths . .
Floods {and 48 ather $1,600,000,000 strategically consider
counties)
Severe DR-1202 1008 - 2/10/08 Fresno County 17 deaths and _plan for the
Wintar {and 38 ather $550,000,000 financial and social
S d 1 . . .
il counties] implications of more
Freeze DR-1267 ‘19;539- - 27189 Teszc-?l‘:url:nty - frequent weather
and 7 other
counties] related dsasters
Severs DR-16888 2007 -- an4ao7 Fresno County 51,400,000,000 (O
Freeze (and 11 ather d
counties)
Souwrce: California Govemor's Office of Emergency Sendices, www.oes.ca.gow g
‘Damage amount and deaths and injuries reflect totals for all mpacted counties o




Levee and Dam Failure Wildf ire
dimate change is projected to intensify the Wildfires are a hazard of major concern in Fresno
hydrological cycle and thus lead to an increase i€ounty, particularly in tle mountainous regions in
intense downpours in California, even if the overalthe eastern county, and some highelevation areas
amount of precipitation changes little or decreasesn the western Coast Rangg&igure 103). Wildfire
somewhat toward the ed of the century.Three risks across the county will not only increase because
types of flooding can occur in Fresno County: of climatic changes (higher terapatures, general
localized (street flooding from large amounts of drying trend), but also where and when
surface runoff) riverine flooding (see Floo€Control development increasesat the wildlandurban
section above)and dam failure. Several road areasinterface Seconéhome development in the foothills
in the county flood regularlyand require regular of the Sierra Nevada anthe Coast Rangare of
flood signage in theoadways. particular concern in this regard

The 2008 Fresno Countylocal '
Hazard Mitigation Plan (LHMP)notes
GKIFIG CNBayz2 [/ 2dzyié
RIEY FEAEdNNE Aa K
fA1Ste&éd LINRPOIFOAT A[GE
the future. Even withoutmore refined
climate projections for rainfafior the
county, statewide studies anticipate
more extreme/severe rainfall from
storms, as well as higher runoff from
the mountains in the winter ah
spring; therefore flood managers
should expect an increasedisk of
dam breaks.According to the 2008
LHMP, all23 dams in or upstream
FNRY (GKS O2dzyie a 5
safety risk to downstream populations ecd 7 = e
if one or more were to fail But four &t e e A
in particularpose the greatest threat
Big Dry, Fancher Creekjant (which wouldresult in ~ Figure 93: Map of fire hazard zones in Fresno
inundation of significant portions of theCity of County (Source: Fresno County MuHiazard
Fresno) and Pine Flat. A catastrophic faillweany Mitigation Plan 2008, Figure 4.40)
of these dams would likelyesult in loss of life and
property. The risk of fires is greatest between June and

Ensuring that dams and levees are maintained t®@ctober when humidity is lowest, vegetation is dry,
meet safetystandards as rainfall patterns and runoffand temperatures are hotNot only do wildfires
change in the future, requires coordination among aequire a large amount of financial and human
significant number of public agencies and privateesources to fight, they also pyteople, important
land owners.As of 2007, liere were 37 levees on infrastructure and residential developmentas well
private land across the county thatwere as species, ecosystems and the goods and services
deaccredited,typically because the owner did not they supply(e.g., slow water infiration, protection
intend to seek certification/accrathtion. Especially against soil erosion and landslides, water supply,
along theKings Rivemany eveesdid not meet the timber, rangeland, aesthetic and recreational value
requirements to gain certification. of forest landscapest risk
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Of particular concern in watescarce Fresno e heat extremes,
County ¢ especially during already dry yeagsare e flooding,
the enormous water resources required to fight fires e increased wildfire, ad
(see also Water Supply and Drought sections e gssociated problems with soil erosion,
above)figurel04). sedimentation, and landslides).

The main transportation routes in thealley are
at greatest risk, given their location downstream of
NEASNB2ANBR 2NJ | R2lFOSyid Gz
Increased severity of heat extrees can damage
existing roadwaysind railways (e.gby increases in
so-called "blowups'q sudden cracking and tilting of
pavement slabs)In the past wildfires have led to
closures of important evacuation routes (e.g.,
Highway 168 in the Big Cre&¥ildland fire in 1994
and climate change is projected to result in more
fires in the region(with resulting higher costs for
emergency repairs) Good maintenance of road
Figure 104: Fire fighting consumes large financial, infrastructure isthus integral to, and essential for,
human, and water resowes. During already dry U KS O2 dzy (i & Qa | ogerichsérdicesite  LINE
periods, when fire risk is highest, potentially its residentsand is at the heart of maintaining the
difficult tradeoffs have to be made between water infrastructure that supports a vibrant economy
for human and agricultural uses versus fighting Failure  to  monitor, maintain, and adapt
fires. (Photo: US Navy) transportation infrastructure will undermine the

ability to respond effectively temergencies

Landslides

Landslides often follow heavy rains, especially ifcnergy

areas previously affected by wildfires and inEnergyrelated infrastructure is another important
mountainous terrain where soil is expostm heavy lifeline for the countyDA @Sy CNBay 2 [ 2 dzy(
rains Given that both wildfires and the severity of Mediterranean climate, with its very hot summers

heavy rainevents may increase with climate change,and cold winters, residents rely heavily on energy to
landslide risks may also increas€urrently the maintain  comfortable indoor temperatures.

highest risks for landslides are in the western part oMoreover, agriculture and related industries are

the county, in the coastal range, where runoff frommajor consumers of electricity usedTogether

GKS NB3IA2yQa YIye aiNBames anddooy proa@ssors eonsanie = tota afz6%
fortunately  population density and urban2 ¥ G KS &l 0Gu@ently, SHeO D dzZWE O RE &
development isrelatively low there. Again, careful energy comes from natural gas, coal, nuclear, hydro
monitoring of chaging climatic patterns, cautious and other renewable sources. There are several ways

soil management, and care in development of kighin which climate change will impact both the

risk landslide areas (e.g., housing, roads and othgroduction of energy and the demand for energy. In

infrastructure) are relevant adaptive measures. short: Demands on energy supply will increase while
energy supply sources will be stressed by climate

Transportation Infrastructure change(

The main transportation infrastructure ¢fie county 5.

¢ its roads, airport, and railway is in various ways 20K GKS O2dzyié Qaeciyof f S@

susceptible to the impacts from climate changefresn@ 2 DNB Sy  { (i N fduSdatiors for f 109
Transportation routes in the county are exposed tyilding a more sustainabkegion andcity, including
several climate related risks, including: using energy and other resources more efficiently &
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Foundatias like the Valley Blueprint and the Fresno  Latino/Hispanic population, especially those also
Green Strategy illustrate how harmonized strategies employed in the most vulnerable economic
can meet the mutually enhancing objectives of sector: agrialture. This  population is
greater energy security, fewer greenhouse gas predominantly located in the western and
emissions, and better protection against the  central part of the county. Diminished public
negative impacts of ctiate change. health and limited access to health care and
other social sergies can aggravate thmtuation
e ¢ KS O2dzyieQa f SIRAY 3
agricuture and associated industries is most
vulnerable to climate change due to its
dependence on sufficient water resources,
particular temperature regimes, and the absence
of extreme events (e.g., droughts or floods).
Snall farmersand those with less dérse crop
and livestock systemand limited resources to
invest in adaptive technologiesvill be most
Fresnc  Vvulnerable tothe impacts otlimate change
County will increase while energy supply sources e Crucial supporting infrastructure and services
will be stressed by climate change. The resulting ~ will experience greater demands as climate
economic impacts may hit lovincome populations changerelated riks grow, including for already
hardest.(Photo: DR. Tribble, Wikimedia Commagns scarce water supplies, emergency preparedness,
response and recovery services, transportation
C lUSi energy and infrastructure. Water cuts across all
onclusions of these As unoff of snownelt comes earlier in
Climate change will impact Fresno in a variety of tne year, potentially coincidingith winter rains,
ways, some potentially severe, with direct impacts  flood risk increases. At the same time ater

on its people,its alimportant agricultural sector storage for the long dry summer becomes more
(and related economic activefs), its supporting pressing Water managers will be increasingly
infrastructure and servis, as well as the natural hard-pressed to balance the costs, benefisd

SYSANRYYSYlG 2y 6KAOK Ydzdk befvden tdb Hithe wdb? WREH B Rést
economy, rural Character, and qua“ty of life ne&jed’ and too much Water, whenig not.
dependS. The ImpaCtS will differ based on current C|ear|y’ the County fac@'owingcha”engeﬂhat
and future vulnerabilities to weatherand climate  can be surmounted but only with timely and
related changes.A clear picture of soal and adequate planning and preparation. While difficult
economic vulnerabilites emerge here, one hoices will need to be made it and county
Chal‘actel’lzed above all by tHarge dependence of gvovernments can |ntegrae many precau“onary

(0p))
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climatesensitive agricultural sector. Thus, the mosimplement already existing plans, such as the Valley
critical vulnerabilities include: Blueprint, Fresno Greerand othes. Many of these
* Jgnificant socal vulnerabilities, particularly measures can be implemented on regular
among thepoor, theelderly, infants, socially and maintenance, upgrading, p|anning’ and budggt

culturally isolated individuals, and outdoor cycles They will bring benefits to the c2 dzy (i & Q&

workers who already do and absentconcerted  residents, its quality of life andatural environment
interventions ¢ will experience the greatest jts fiscal situation and its economy overall. Thus,
exposure the highestsensitivity ad the lowest developing adaptation plans and implemery

adaptive capacityn the face of climate change  agreedupon measures is directly in support of\_a!

* The singularly most vulnerable portion of Fresn@Fresno County _achieving its vision of \abrant,
I 2dzyieQa LJ2 LIdzt | (HhcBnye, progberousdiaidsustaihadlé future
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