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Introduction
San Luis Obispo County isn®to a growing
population with a vibrant economy and
stunning natural resources. Climate change is
expected to have varied effects oboth the
socioeconomic and natural systems of the
county. This report describes the saki
systems ofSan Luis Obispo Countis people
economic sectorsand critical infrastructure
and community servicespnd explorestheir
potential vulnerabilitiesto the impacts of
climate change.This report is intended to
provide background information for a
workshop involving county leaders and
experts as they begin to develop strategjier
climate change adaptation.

A previous repdr and workshop,
organized by the National Center for

In this report, we focus primarily, though
not exclusively, on these ahe-ground
vulnerabilitiesand how these vulnerabilities
interact with climate change to produce
impacts on social system8y having a full
understandng of current socioeconomic
conditions throughout the county, local
experts and leaders will be able to develop
strategies that can vyield benefits to the
environment, economy and people regardless
of precisely how climate change will unfold.

We summarizewhat is known about
potential climate change impacts, and
examine available information about
e demographics (wealth,race, education,

special populations, etc.),
e locally important economic  sectors
(tourism, agriculture, fishing, etcand

Conservation Science and Policy (NCCSP)e important infrastructure and community

focused on potential climate change impacts

services \ater supplies transportation,

and adaptation options for thec2 dzy (i & Q @ndemergency management, etc.)

species and ecosystemd&A functional and
healthy natural environment is a cudtl
foundation for San Luis Obisp€ounty a
economy, quality of life, and the health and
well-being of its residents. Ecosystems
services, such as water filtration, flood
abatement, carbon storage pollination, and
many others, areessential for a strongotal
economy and health communities.liGate
changeis expected to stress ecosystems and
the services they provide to societyhus,
strategiesare neededo reduce stresssfrom
climate change and other sourcesin a
cohesive mnner,and tocreate more reslient
natural and social systems

To fully understand what climate change
will actually mean for local communities,
sciencebased projections of potential
changes in the physical climate (given

to better understand how thecounty and
communities are vulnerable to climate
change.

To present such a diversity of background
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 rd&nce. Second,
we will present a summary of modeled
climate change projections (biophysical
impacts¢ temperature, rainfall, sedevel rise,
etc.) for the region to remind readers of the
potential risks the county may be exposed to.
Finally, the core ofhe report will present
information about the population, economic
sectors, and water, infrastructure and

selected greenhouse gas emissions scenarios) supporting services. This information will be

are essentialbut not enough. What is equally
necessary to complement these scenarios of
future climate (i.e., changes in temperature,
rainfall, extreme eventsand sealevel rise) is

a better understanding of the current (and
future) condition of the potentially affeed
natural and social systems.

used to illustrate how certain demographic,
sociceconomic and other factors makie

O 2 dzy tesiderts and economic activities

more or less vulnerable to climate change.
They will also indicate what capacities the
county already has to draw on and could
leverage tdbegin the process of adaptation.
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the potential climatic changes that San Luis
ObispoCounty may expect in the futureln

addition, the National Center for
Gonservation Sience andPolicy compiled a
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Ecological Conditions in San Luis Obispo

What is vulnerability? What is
adaptation?

For the purposeof this report, we employ
the terminology used in the State of
I FEAT2NYALI Qa FANBROG /€
(see box of definitions).

County,on climate change impacts specific to
the county  projecting changes in
temperature,  precipitation,  vegetation,
wildfire, and sea leveldimate change could
lead to the followingpotential changes in the
county.

A climate change impactis an effect of
climate change on the structure d
function of a system.

~ ~

Vulnerability ¢ aéadsSyQa &
harm or change as a result of its exposu
sensitivity, and adaptive gacity. It is a
function of the character, magnitude, an
rate of climate change and of social af
environmental characteristics of th
system.

Higher Temperature

Downscaled climate change projections
indicated that average temperatures are
expected to increase countywide throughout
this century. Average temperatures could
increase by +2.1 to +3.9°F by 2085 and of
+4.1 to +7.6°F by 207, with summer
temperature increases being larger than
winter increases (Figure 1). Statewide studies
project more frequent and severe extreme
heat events. Inland areas will experience

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

Sensitivityis the degree tavhich the system
is impacted by a given stressor, change
disturbance.

Adaptive capacityrefers to ability to cope
with extreme events, to make adaptiv,
changes, or to transform more deeply
including the abilityto moderate potential

higher temperatureincreass thanthe coast
but both regions will experienceubstantial
warming If coastal fog decreasdas it has in
Northern California)the coast will experience

damages and to tak advantage of
opportunities.

more significant temperature increases, for

GKAOK GKS NBIA2YyQa O2YYdzy Al
prepared. Warming is expected to have

negative impactson human health and

increase the use of electricity and water

(residential, commercial, and agricultural).

Adaptation is defined as any adjustment i
natural or human systems in response
actual or expected climatic events or the
effects, which may minimize harm or tak

advantage of beneficial opportunities. Rainfall Changes

Projections of rainfall are generally less
certain than temperature projectionsecent
statewide studies show that the typical
Mediterranean pattern of dry summers and
wet winters will persist in Californiaalbeit
with the dry period lengthening. Regardless of
the greenhouse gas emission scenarios and

Resiliences the aility of a system to absorl
some amount of change, including shoc
from extreme events, bounce back ar
recover from them, and, if necessarn
transform itself in order to continue to b
able to function and provide essentig
services and amenities.

modelsused, precipitation projections toward
the end of the century show a drying tre
(reductions of 515% of total rainfall)
Droughts may becomenore frequent,longer
and more severe.

Climate Change Impacts
Several studies conducted for the State of
California povide a firstorder indication of



Despite the overall drying trend in the
long term, studies suggest thainfall may
occur in nore intense downpours. Such
extreme rainfall events pose greater
challenges withrunoff, sedimentation limited
soil water retention, and challenges for
storage and flood managementAs seen
historically in southern and central California,
extreme rainfall events that follow large
wildfires, which have removed egetation,
especially on steep slopes, can lead to severe
soil erosion landslides and resulting
sedimentation of reservoirs, roads, and
valleys In addition, higher temperatures and
a longer summer dry season will result in
increased demand for water foecosystem
processes and human uses, adding to existing
challenges to meet water supply needs fa
growing population in thetate andcounty.

More Wildfires

Climate change is projected to increase the
annual acreage burned hwildfires statewide
and in the ounty. Historically, the average
annual area burned by wifire was just under
4% of the ounty land area. By 2050, climate
change studies show an increase to about 7%
of the area burned, and up to 8.5% by the end
of the century. This increase incraage
burned could have significant implications for

dynamics. Using the best available science,

statewide studies conducted in 2009 project

that sea levelcould risel2 to 16 inches by

2050 above current levels. Blye end of the

century, these studies project a total stavel

rise of 3.3- 4.6 feet 3 to 55 inche¥ above
current levels. While the exact amount of sea
level rise is still up for debate, a more rapid
increase than historically experienced is
virtually certain. Sedevel rise along the coast
of San Luis Obisp@ountycould lead to the
following impacts:

e Increased erosion of already retreating
coastal bluffs and beaches, increasing the
risk of cliff failures

e Coastal flooding with higher storm surges
and flood elevations during coastal storms,
potentially inundating valuable residential
and commercial development, as well as
transportation and infrastructure in low
lying areas

e Permanent inundation of coastal wetlands
in the ounty, which serve as crital
habitat, fish nurseries, flooding buffers, and
areas for carbon storage (a mitigation
strategy)

e Salt water intrusion into coastal freshwater
wells that serve agriculture and local
residents.

86

the demand on emergency 3°
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Faster Sedevel rise

Sealevel rise as a result of
warming ocean waters (therma
expansion) and melting ice cap °©
(especially Greenland and the
West Antarctic Ice Sheet) are among the most
certain consequences of climate changet
accurate projections are currently hampered
08 aoOASydAadaqQ AyloA
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Figue 1. Temperatures are projected to
increase significantly, especially in the
summer. Dry periods will lengthen and
precipitation is projected to decline.

(Source: Koopman et al. 2010)
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With this short summary of climate change opportunity to seek shade, rest, rehydrate, or
projections @d at least a qualitative  avoid exposure altogether (Figure 2).
assessment of potential physical and l o SR
ecological impacts, we now turn to the : - R R oH

potential impacts and vulnerabilities on the (%
c2dzyieQa NBaARSyia FyR 02

Population and Communities

San Luis Obisp@ountyis a predominantly
rural county with several urban centers. Its
population over the past few years has been
growing at a moderate rate, and is expected )
to continue to do so. Most of this growth RO e N e e e > -
results from domestic immigration. Many Figure 2. Outdoor workers are more expose
new arrivals areretirees. The profile ofhe to heat and have little incentive to avoidt.
existing population, the amount of growth, (Phota WikimediaCommon$

and the type of incoming new residents are

important to consider with respecto their Caastal flooding 5 S

vulnerability to climate change. ¢KS t+FOATAO LYy alevaluiskli SQa
showed thatthere are 1,300 persons in the

Public Health county residing in the areas affected by the

100year coastal flood zone with a 55 inch
(4.6 ft.) sealevel rise. Relative to other
California coastacounties this number is low
thus the county may not be one of the
priority regins for the State to assisin
preparing for or recovering from such events.

Certain segments of the population
commonly have higher than average
sengtivity and exposure to climate variability
and disastergTable 1) We summarize these

critical social vulnerability concerns below for
specific climate change risks.

Tablel: Examples of Climat®elated Extremdeventsinteracting with the Three Components of
Vulnerability

Exposure Floods Floodplain residents
Heat Outdoor workers
Sensitivity Heat, Air pollution | Infants
Heat Elderly
Adaptive Capacity Heat, Floods Institutionalized populations (e.g., person
with mental disabilities, prisaars)
Socially excluded and economically
marginalizedyroups

Inland flooding

Climate change is expected to lead to more
extreme downpours andunoff, which can
cause floodingalong area creeks and rivers
(e.g., the Salinas River), of roads, homes, and
agricultural fields If these events occur over
several days and overwhelm the capacity of
streambeds andreservoirs, there is risk of

Greater Exposure to Heat and Flooding
Increasingheat extremes

Outdoor wokers in farming or construction,
especially in hotter inland areas, are more
exposed to extreme heat than indoor
workers. They have little incentive or
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dam failureandflooding. People livingn low-
lying areas, floodplains, andownstream of
the Salinas DarfAtascaderopnd Lopez Dam
(e.g., Arroyo Grande&re at particular risk.

Higher Sensitivity to Heat and Polluted

Air

Heat extremes

Infants and those 65 years and older are
physiologically more sensitive to high
temperatures and may be less able to protect
themselves from extreme conditions. Leng
lasting heat waves and, in particular, very
warm nights are particularly challenging for
human health. Thecounty has a relatively
high population of prsonsover 65, which are
concentrated in coastal areas, California
Valley, and Lake Nacimiento (Figure 3).

the formation of groundevel ozoneunder
higher temperatures The isk of pulmonary
health problems is increased particularly for
children. One area alregd of particular
concern in the aunty is Nipomo Mesa, which
has particularly high values for PM10 airborne
particular matter compared to the rest of the
county and othe California coastal regions.

Lower Adaptive Capacity to Deal with
Extremes and Change
Common characteristics of society that
indicate lower adaptive capacity and
therefore greater vulnerability to climate
change impacts include poverty and low
income, age, lower educational attainment,
race, linguistic isolation, university students,
institutionalized populations, and females as
head of
| households. These

Morro Bay \

Lo,

TgrBLKGROUP
Age 65 years and up
[ Joiw-ge%

[ 0% -168%
I 59% - 284%
B =5 - s54%

Figure 3:Percentage of the population 65
years and oldefSource: Census 2000)

Air quality

Large wildfires are ajor contributors to air
pollution problems in the @unty from ozone
and from small particulate matter (PM3.5
Sudies suggest that wildfireim Californiaare
likely to increase in severity and extent with
climate change. In addition, climate change

traits are unevenly
distributed across

1 the county.
Income  disaster
readiness and
response
Lowerincome often
correlates with

lower access tdhe
necessary resour
ces to prepare for
or evacuate in the
case of a disaster,

. or to invest in

0 5 10 2 miles actions required to
FRFELIG G2 OfAYIFGS OKFy3aS
K2dzaSsx StS@FraAy3a 2ySQa

flood elevation movingaway from the high
risk fire zonek
Gountywide median household income in

2000 was estimated to be $42,428 (median by
census tract ranging from $7,171 to $70,000)
The southwest portion of theaunty has the
highest per capita income alpng with
Cambria), while the areas around Atascadero
and Paso Robles have the lowest average per

can increase the prevalence of allergens and capita income (Figure 4Rer capita income
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averages are depressed for the City of San than those with greater resources of their

Luis Obispo due to its high student
population.

AN

- hl

own. Distributon of the percentage of people

over 25 years old who have not graduated
from high school is

_ highest in tracts just

Lake Nacimiento

SLO County Tracts
Income per capita
I 54.375.00 - $8,300.00
[ ]$8300.01-9185816.00
[ ]$1881601-$23.555 00
[ $23.556.01-$27.915 00
I 2721501 - $36,064 00

Figure4: Per capita income by Census trac
(Source: Census 2000)

What emerges fronbooking at the spatial
distribution of income related information is
that the highest concentration of low income
and poverty can béound in urban centers of
the county, especially theGty of San Luis
Obispo. In addition to the large student
population, low-wage labor in the service
industry may be particularly prevalent there,
followed by lowwagefarm labor in the more
rural inland censustracts. Income is one of
the most important indicators of lower
adaptive capacity, and can be addressed
through spe@l needsrelated programsor by
creating opportunities  for  lowncome
populations to make a better living (e.g.,
through education and training programs,
providing a living wage, diversifying the
economy)

Education and ability to respond

Lower educatbnal attainment often
correlates with lower adaptive capacity to
deal with extreme events. People with less
education thus require a different level of
attention and assistancom public agencies

south of the City of
San Luis Obispo and
just north of Cal Poly,

Paso Robles, and
Nipomo.
Race, poverty and

flexibility to change
Minority populations

tend to have lower
capacity for
responding to

disasters and adapting
to climate change than
non-Hispanic whites.
The most likely reason for the correlation
between race and lower adaptive capacity is
the disproportionate amount of poverty and
often lower incomes among African
Americans and Hispanics compared to white
segments of the population.ln minority
populations where English is not the first
language spoken, linguistic proficiency can
also play a roleOther factors such as being
tightly embedded in social networksnay
compensate to some extent. According to the
census high Latino/Hispanic populations
reside in Paso Robles, Nipomo, Grover Beach,
and to a lesser extent along the coast north of
Morro Bay(Figure 3.

0Miles

Age and limited maility

Age can play a role not just in sensitivity but
also in adaptive capacity. For example, the
elderly are considered to be more vulnerable
in emergency situations because of possible
mobility challengesHigherconcentrations of
elderly exist alonghte coast, especially Grover
Beach, Pismo Beach, Avila Beach, Los Osos,
Morro Bay and Cambria. Also, California
Valley (in the Southeast of thmunty) shows

a high proportion of people over 65 years old
(Figure2 above). When looking at thesasus
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block goup, this age group ranges from housing at Cal Poly may also require special
nearly 0% up to 58% of the total population. evacuation plansClimatechange studies for
Pismo Beach has the highest proportion of the state project an increasing severity of
the 65 and older age group (58.4{k)gure 6). extreme rainfall events, increasinfpe risks
The 2000 Census shows that more than for both institutions and demanding
22% of the people living icalifornia Valley  appropriate preparatory measures from these
(an outier in the western part of the county) institutions to address the particular
were 65 years and oldethis community may  vulnerability of their residents to climate
be of particular concern during climatand changerelated extreme events.
weatherrelated disasters (e.g., wildfires)
because it is relatively remote and individuals Renters with limited control over housing
themselves may be less mobile witito Houwsing also tends to be a factor in adaptive
outside assistance. capacity. Home ownership versus renting with
1 | regard to adaptive
capacity, indicates
income status but
N also how much

A control individuals
tascad" have over their

: housing, e.g., to
make  structural
adjustments to
their home ©br

flood protection

slake Nacimiento

Legend

SLO County Tracts
HispaniciLatino

EDZEE?W or insulation from
[ n6%-169% heat, or whether
I 7% - 29.1% they are able to
M 223 - o0 M Miles modify vegetation

surrounding  the

house (a form of

protection from wildfire). There were an
estimated 40% renters countywide, albeit
with considerable variation

N
Figure 5The geography of Hispanic/Latino
populations in San Luis Obisfoountyby
percentage of the total populatior{Source:
Census 2000).

Institutionalized populations depend on help
Institutionalized populations are reliant on
Ayalraadziazyl € LINE @A & A
response measures during times of disaster

Figure 6.
The elderly 4 ieox
are more

for support./  ft AT2NY Al aSyQa sensitive
just north of the City of San Luis Obispo with a to heat,
population of 7,000 minimum and medium | and maybe
security inmates, is close to a land slide risk | #72 less mobile
i2y$§ YIN] SR -} WK A 3K in case of
Atascadero State Hospital, located on the disaster.
south end of Atascadero along Highway 101 (Phota
with a population of approximately 1,050, is Wikimedia
Commons)

in the flood zone of Salind3am.On-campus
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Just northwest of Atascadero, Census tracts

show only 11% renters, whereas in the area
just north of the City of San Luis Obispo

(where Cal Poly is) 99% of households rent
(Figure 7). Other concentrations of renters

can be found in the more populated areas of

Paso Robles, Atascadero, Morro Bay, Pismo
Beach, and Grover Beach.

Figure 7. A high proportion of students
distant from home, in remal housing prevails
around Cal Poly(Phota Cal Poly Commons)

Students far from family and community
Students comprise another especially
vulnerable populatiorg often based far from
home and their families and disconnected
from their resident community. Students also
may not have vehicles and a lower response
rate to public warnings about emergencies.
The ounty has a high proportion of students
enrolled in college or graduate school. As of
fall 2009, 19,325 students were enrolled
the State University (Cal Poly) and the Junior
College (Cuesta). While most Cal Poly
students are from within California, only 9%
are from San Luis Obisg@punty or from the
neighboring counties, leaving a high
proportion of students to not have fanel
within a few hours driving distance.

Community organizations and social
capital: Enhancing adaptive capacity

Social groups can be important resources for
communities in cases of emergencyhey
provide resources and suppornd can help

increase pubt awareness about what
households and communities can do to cope
with and adapt tothe impacts of climate
change. Trustful social relations are among
the most important immaterial resources
during times of stress and change. Social
groups can develop stregies for helping
individuals and families to become familiar
with the risks, take actions to reduce their
exposure, assist targeted populations during
emergencies (e.g., a social buddy system
during heat waves), and support each other in
the aftermath of disasters to rebuild and
bounce back more quickly.

San Luis Obisp@ountyis rich in social
organizations, includinglubs, interestased
associations, and religious communities.
Some 43% of the population identifies as
religious and over half the rel@us
population is Catholic. The county has 16
rapidly growing Catholic congregations with a
total of 68,264 congregants. The second most
dominant religious affiliation is Evangelical
Protestant with 22,321 followers. Churches
often serve as safe areas favacuees in
times of disasters, such as wildfires and
flooding events. They provide emergency
services and social and spiritual support.
Some may also be particularly well positioned
to reach into otherwise linguistically or
culturally isolated segmentsf the population
(e.g., especially Catholic churches with high
Latino membership may be able to help get
information about disaster preparedness and
coping strategies to  Spanisipeaking
community members).

Summary: Uneven Social Vulnerability

To synthsize the factors affecting
vulnerability, 32 Census variables commonly
associated with low adaptive capacity and
high sensitivity to climateelated disasters
were combined. The result is an integrated
impression of social vulnerability across San
Luis OlBpo County (Figure 8). Based on this
analysis, the most vulnerable populations are
located in the morepopulated regions of the
county. One benefit of theztdzy 1@ Qa SEA&GAY
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emergency preparedness structure is that
each of these highly vulnerable populat®n
are within regions in which emergency
response time is fast. When considering
additional exposure to climate change
impacts, all coastal communities are exposed,
but in light of sensitivities and adaptive
capacities, Morro Bay, Cambria and Grover
Beach & most vulnerable to floodingelated
inundation during storm events (yellow,
orange and red in the map below). There are
also mediumhigh to high vulnerability
populations at risk from landslides, including
just north and east of the City of San Luis
Obspo. Those vulnerable populations that are
within or adjacent to high fire hazard severity
zones include Atascadero, Nipomo, and Lake
Nacimiento.

government and agriculture. Of these,
tourism and agriculture are most directly
dependent on services that are sensitive to
climate change (e.g., sdavel rise and related
hazards affecting beaches; temparee and
water supply changes affecting agricultural
crops and cattle). Below, challenges to these
economic activities are discussed including
sectorinherent vulnerabilities.

Agriculture

Agriculture employs relatively few individuals,

but generates ginificant value ér the ounty.

It also is the predominant land use with over

55% of land zoned for agriculture. The highest

ranked crops by dollar amount are grapes

(and wine), broccoli, strawberries, and

cattle/calves. Climate change poses a serious
threat to agriculture

| for San Luis Obispo

\\T L\\

«Lake Nacimiento

5LO County Tracts
Social Vulnerability
B Low

[ |

I

[ IMedium

I

I High

Figure 8: Areas determined most vulnerab
include densely populated areas such ashe
City of San Luis Obispo, Nipomo, Gro
Beach, Atascadero, Morro Bay, and P
Robles. Unincorporated aeas with medium
social vulnerability include the southwes
Cambria, the coastal region south of Gro
Beach, and the Lake Nacimientwea

Economic Activities and Sectors
The major economic industries by
employment in San Luis Obispo Quy
include tourism, retail, service industries,

County These threats
include the following:

uhigher tempera
tures, incluing
extreme temp
eratures, can nega

tively affect plant
growth during various
stages of their
development (crops
and forage) as well as
cattle hedth and
reproduction; inland
areas will be affected
more so than coastal
areasby these temperature increasgs
e reduced water availability as a result of (a)
the projected decrease in snowpack as
more precipitation falls as rain than as snow
and (b) highertemperatures leading to
higher evaporation from reservoirs and soils
resulting in reduced reservoir storage and
generally drier conditions; any decrease in
total precipitation as projected by the latest
climate change projections for the state
would only exacerbate these declines in
water supplies;
e more intense downpours can lead to fruit,

20nmiles
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vegetable and flower damage and increase e types and diversity of crops grown and/or
the risk of soil erosion; cattle raised

e water use by crops and agricultural animals e current farming practices (e.g., soil and
(for drinking and cooling) will increase as  water conservation practices, organic Vvs.

temperaturesincrease; and conventional farming) and willingness and
e increased risk of pest infestations and ability to change these practices

spread of invasive plant species. e access to water resources, wells, and water

rights

Many cropsrespond positivdy to elevated e financial resources to invest in technologies
carbon dioxide under lower levels of suwch as irrigation, cooling and farm
warming, butthis beneficial effect on growth equipment required for growing new or
and yields is limited quickly thigherlevels of different crops
warming A longer growing season, while e dependence on income solely from farming
potentially beneficial to farmers, may vs. several income sources

increase the overall demand for water. access to flood and drought insurance
F|na”y, Changes In C0aSta| fog are St|” ° participation in farming Cooperatives
uncertain, but any reduction would lead t0 4 gccess to and use foclimaterelated
warmer coastal regions reducing the optima information for advance planning, and

growing conditions on which some crops such market, policyrelated, or legal constraints
as Chardonnay wine grapes depend (Figure farming.

9). Decreased coastal fog could also lead to

higher agricultural demand for water in those |, general, smaller farmers with fewer

financial, technological, and water resources,
and farmers with fewer or less flexible
response opbns, limited crop diversity,
fewer risk sharing opportunities, and greater
dependence on farm income tend to be more
vulnerable toclimate changeln 2002, over
54% of farmers in the county owned 50 acres
or less. Just over 25% owned 180 acres or
more.

The @ dzy 1 @ Q& | INA Odz G dzNJ f &
existing sensitivity to two main types of
climaterelated disturbances: water shortage
: _ _ ¢ — drought and high temperatures. In Odter
Figure 9: White wine grapes require cool 2008, the USDA granted ti@unty a disaster
temperature and thus are more commor designation for losses caused by that i@ &
found along the coast, whileed wines thrive drought and the extremely high temperatures
in the hotter, inland regions of SLO Cou experienced in June 2008, which allowed
(Phota WikimediaCommons. farmers and ranchers (with famigized

. _ .. P farming operatigns) to apply for emergency ., . .
CHNYSNRQ FoAtAGe 02 Ryl ta/ith %ol thSrestr e%y?oscove(? odsdsh UA O

changes depends_ on a nueb of fact.ors.' that directly resulted from the desigted
They reflect their exposure to climatic disaster. Below, we highlight the most

changes, their sensitivity to those changes, ¢qngitive aspects of the agricultural sector in
and their adaptive capacity, including: more detail

e |ocation (e.g., distance to coast, exposure,
soils)

areas.
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Grapes

The quality of wine grapes in particular
depends on certain climatic conditions,
especially temperature, moderated by cool
fog in summer monthalong the coast. Those

Cattle is a critically important component of
the agricultural sector in San Luis Obispo
County with annual salef more than $50
million. Climate change poses direct threats
to this industry hrough heat extremesand

areas are preferable for varieties such as higher demands on water resources, but also
Chardonnay (mainly in the southern wine through changesto forage Cattle are at
regions), whereas inland areas grow varieties heightened risk of mortality from increased
such as Cabernet Franc, Cabernet Sauvignon,temperatures and possible decreases in
and Zinfandel (they make up 80% of grapes reproductive success (Figure 10). To avoid

grown in the regin around Paso Robles).

these risks, farmergan choose a variety of

Research to date is inconclusive whether ways to keep cattle cool, ranging from manual

yields of wine grapewill decrease or increase

from changing seasonal temperatures. While conditioning,

hosing off to increased shading and air
although these adaptation

reduced vyields are a concern, the changing options typically are labor intensive and/or

temperature patterns from climate change
may have more ansiderable negative
impacts on the alimportant wine quality. The
possible reduction in wine quality could have
a greater economic impact than yields in
coastal counties where highuality wines are
highly prized.Different wine varieties could
be grownthat are better suited to the future

climate, and the economic impact depends on precipitationdriven

the alternative varieties grown. Recent
growing seasons are indicative of the
AYRdza G NB Qa
conditions: The value of wine grape
production in the county declined by 12%
between 2007 and 2008 for climatelated
reasons.

Cattle

Figure 10: Cattle health and reproductiv
success are sensitive to heat, while past
land is sensitive to reduction in rainfall, G
fertilization, a longer growingseason an
invasives.(Phota USDA).

require substantial economic resources (both
for the initial investment and ongoing
operating expenses).

Higher temperatures, lengthened growing
season, invasiveplant species and the
amount and timing ofainsare among the key
factors influencing the quality and quantity of
forage Statewide modeling studiesuggest
declines of forage
between 3% and 40% by the middle of the
century, with resulting profit declines from
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areas of the county are among the hardest
hit. The cattle industry of San Lu@8bispo
County has already experienced a recent
decline due to low rainfall and water
shortages, which reduckthe available grass
on pasture land.A statewide heat wave in
2006 and orgoing drought resulted in a
shortage of available grassland for cattle
forage. This shortage (along with high feed
prices) forced cattle owners to sell calve8 2
months early and undeweight. The below
average rainfall through 2008 continued to
limit food and led to a substantial reduction in
livestock industry ithe county.

Fruits and Vegetables

Srawberry and vegetable crops will
experience alengthening growing season,
increases in temperatures, the general drying
trend and related risk of water shortageas
well as higher flood risks in alluvial valleys
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