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Abstract

San Luis Obisplaces a variety ofisks from climate changencluding extreme heat, a generally drier
climate, increases in extreme weather events, andlsegal rise.Important vulnerabilitiesare apparent

for water suppliesin agriculture éspecially for wine and cattleranchers)and related tourism for
fishing coastaltourism, coastal developmerdnd infrastructure and for community service€ertain
county populations may face disproportionate risks including ¢tagerly and outdoor wokers from
extreme heat, peopleliving in coastal and inland floodplainghose living at the wildlandirban
interface, thestudent population institutionalizedindividuals(especially the state hospital), and those
members of the communityhat tend to be somewhat disenfranchised fromublic decisiormaking,
such as notEnglish speakingdividualsl YR (1 K2a$S K2 Odffyfrémiwork ®REEEMR G2
public meetingsThe countyis wise to begin planning and building its adaptive capacity at this time
before climate change impacts become more sevare] beforethere may be greater competition for
state and federalinancialsupport for adaptation planning and implementation.

Purpose &Organization of theReport

San Luis Obispo County is home to angmg population with a vibrant economy and stunning natural
resources. Climate change is expected to have varied effects on both the socioeconomic and natural
systems of the county. This report describes the social systems of San Luis Obispo Courapléts pe
economic sectors, and critical infrastructure and community services) and explores their potential
vulnerabilities to the impacts of climate change. This report is intended to provide background
information for a workshop involving county leaders angerts as they begin to develop strategies for
climate change adaptation.

A previousreport andworkshop organized by the National Center for Conservation Science and
Policy (NCCSPpcused onpotential climate change impacts and adaptation optionsoK S O2 dzy (i & Q3
natural ecosystems and conservatiameas"” A functional and healthy natural environment is a critical
F2dzy RFGA2Y F2NJ {ly [dzAd hoAdlLR [/ 2dzyiedéng&@Ry2Ye:
residents. Ecosystems services,sas water filtration, flood abatement, carbon storage, pollination,
and many others, are essential for a strong local economy and health communities. Climate change is
expected to stress ecosystems and the services they provide to society. Thus, strategieeeded to
reduce stresses from climate change and other sources in a cohesive manner, and to create more
resilient natural and social systems.

To fully understand what climate change will actually mean for local communities, stiaged
projections of potential changes in the physical climate (given selected greenhouse gas emissions
scenarios) are essential, but not enoudthat is equally necessary to complement these scenarios of
future climate (i.e., changes in temperature, rainfall, extremerdgs, and sedevel rise) is a better
understanding of the current (and future) condition of the potentially affected natural and social
systems.While climate change projections offe glimpse of the physical risks that may arise from
global warming or that a community may be exposed tan assessment of the current condition of
affected systemsprovides insight about 0 KS  O2 Y Yaoffa-3i RIdzy R QD dzf yhSMkl 6 A A (2
report, we focus primarilythough not exclusivelyon these orthe ground vulerabilitiesand how these
vulnerabilities interact with climate change to produce impacts on social systEmey will help identify
adaptation actions thatouldbe considered noor low regrets optionsnot because they are necessarily
no- or low-cost oreasy to implementbut because theganyield benefits to the environment, economy
and to people regardless of precisely how climate change will unfold.



Thus, in this report we will offer d@roader perspectivethan just climatescenario dependent
projections of climate change impacksy G KS 02 dzy (e Qa . hseai i vl sumyh&izeS 02 y 2 Y
what is known about these potential impacts, but primaekamineavailableinformation about

¢ demographics (wealth, race, education, special populations, etc.),

¢ |ocally important economic sectors (tourism, agriculture, fishing, etc.), and

e important infrastructure and community services (water supplies, transportation, and

emergency management, etc.)

to better understand how the region and communities within tbeunty are vulnerable to climate
change.

To present such a diversity of background informatidnis report is organized as followsrst, we
will introduce a fewconcepts that are central to thinking about vulnerability and developing adaptation
strateges. Key concepts include: vulnerability, exposure, sensitivity, adaptive capacity, coping,
adaptation, and resiliencesecond, wewill present a summary of modeled climate change projections
(biophysical impactg temperature, rainfallsealevel rise, et.)for the regionto remind readers of the
potential risks the county may be exposed Fnally the core of the reporwill presentinformation
about the population, economic sectorsyater, andinfrastructure and supporting servicéBigurel).
This information will be related to the concepts introduced earlier to illustrate how certain
demographic, soci® 02y 2YA O |yR 20KSNJ FIFO02N& YI1S {lLy [ dz
activities more or less vulnerabte climate changeThey will also indicate what capacities the county
already has to draw on and could leverage to begin the process of adaptation.

Wealth

Figurel: Main elements of the report: Population, economic sectors, and infrasture
and supporting services



Vulnerability and Adaptation: Introduction of  Key Concepts

The effects of climate change imrSLuis Obispo County, the State of California and around the
world will differ widely. The changes wilbroducevery diffeent local impactsin part because othe
regional differences in thenature of expectedclimate change (whether it isealevel rise higher
temperatures, or patterns of extreme eventand because of the regionally varyirmgnditionsof the
affected systens. Together, the physical changes in climate, and the condition of the interacting natural
and human systems will determine the ultimate impacts.

C2NJ 0KS LlzN1}2aSa 2F GKAA&a NBLR2NIZ ¢S SyLiz2eé GKS
Climate Adptation Strategy.We first distinguish climate change impacts from vulnerabilitieslitnate
change impacis an effect of climate change on the structure or function of a system. Potential impacts
are those that may occur without considering adaptati@y contrastyulnerability ¢ in the most
general sense describesad & & (i shisceptibility to harm or chang®ulnerability is the combined
result ofexposure, sensitivity, and adaptive or response capacityas sucl function of the character,
magritude, and rate of climatehangeto which a system is exposed, as well as of-danatic(social
and environmentaltharacteristics of the systemnwvhichdetermine itssensitivity and adaptive capacity.

First,exposureis the nature and egree to which aystem eperiences a stress or hazatéxamples
of streses that are familiar tosome or all partof the county include heat waves, water shortages,
wildfires, coastal flooding from storms, dam failure, and large scale power outhgasy heat waves
and other highdemand periods Many of these may be exacerbated by climate chafdde levels of
exposure from a stressor ofteamre not distributed evenly across a geographic spaceacross
populations(e.g, coastal areas will experience storms more, bureme heat less than those inland;
individuals workingn office buildings will experiendbe sameheatwaveless than outdoor workejsit
is also important to note that climaticazards can be onttme extreme events or slow creeping
problems that are rare chronic in naturewhichc if not addressed; can eventually lead to disastrous
situation (e.g, an acute heat wave versus chromi@ater shortage).Thus, low exposure is distributed
across spaceand populations, and the nature of thelimate pertubation, are important for
understandingocal levelvulnerability. The section on climate change projections summarizes the best
available science at present on what climate changes and perturbationsotinrgy may be exposed to
in the future.

The second diaensionof vulnerability issensitivity, whichrefers to the degree to which the system
is impacted by givenstressor change odisturbance® The effect may be direct (e.g., a change in crop
yield in response to a change in the mean, range, or vatiabfltemperature) or indirect (e.g., climatic
or nonclimatic stressors may cause people to be more sensitive to additional extreme conditions from
climate change than they would be in the absence of these stres$oi®) sensitivity of a system is not
just the result of climatestresses, however, but also influenced by unrelated-olimatic stresses. For
example, the elderly and frail are generally found to be more sensitive to extreme heat than healthy
adults. People already under significant amourftstoess for health, economic, or psychosocial reasons
may be more susceptible to climatelated health stresses.

Thethird dimensionof vulnerability isadaptive capacity We use this shothand here to include the
ability to cope with extreme events, tmake adaptive changes, or to transform more deeptgluding
the ability to moderate potential damages (negative consequences) and to take advantage of
opportunities (beneficial consequence¥yhile thereare a number of ways to measure and evaluate
adapive capacity (and the scientific communidges not agree on just ongethis conceptrelatesto the
degree to which the system can adapt in order to deal aitltressorsor change Adaptive capacity can
be assessed on any level of organization, fromitickevidual to the national or international leveh this
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report and for this workshopve focus on theindividual and community (i.e. municipalitgpecial
population and economic sector) levelsThe factors that tend to increase adaptive capacity include
economic resources, highly functional institutions, adequate infrastructure, availability of technological
options and capacities, sufficient information and high levels of education and skill among decision
makers and stakeholders, significant socialish@mong stakeholders, and equity in the access to these
resources and capacitiefhese definitions of exposure, sensitivity and adaptive capacity illustrate why
in this report we focus extensively on the social characteristics ofthiatyQ &  LJ2 il ecaindmi
sectors(Figure 2).

Adaptation is frequently defined as any adjustment in natural or human systems in response to
actual or expected climatic stimuli or their effects, which minimizes harm or takes advantage of
beneficial opportunitie.Stictly speaking, this broad definition includes mitigation actions, i.e., actions
to reduce the causes of climate change. Many experts indeed view mitigation as the ultimate
adaptation. Many others viewhem as separate sets of actions but bath an equaly necessaryand
complemenary to each other. Mitigation thudimits the pace and ultimate degree of climate change
ultimately making it possible fanatural and social systems to adapthile adaptation addresses the
consequences of change that could et avoided For individuals familiar with disaster preparedness
FYR YFyF3aSYSyds aYAGAIIGAYy3IE LRGIGSYGAFt AYLI Oda
to prepare for and adapt to climate change. To avoid unnecessary confusion, in this vepavil] refer
to adaptation as all thse adjustments one might make in a system to prepare for and deal with the
impacts of climate change.

Finally resilienceis the ability of a system to absorb some amount of change, including shocks from
extreme everts, bounce back and recover from them, and, if necessary, transform itself in order to
continue to beable to function and provide essential services and amenities that it has evolved or been
designed toprovide? In light of the potential risks from clirtechange, resilience has become a highly
desirable outcome of adaptatiofor many. If adaptive actions can help a system be better prepared,
able to bounce back fastemd betterfrom an extreme event, or deal with relative ease with changing
conditions, continue to learnfrom such eventsand adjust over time, and provide the goods and
services, the functions and amenities that are desirable, then adaptation may be considered successful.

~
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Geography and Climate Change Projections for S an Luis Obispo

San Luis Obispo County is located along the south central coast of California, bordered by Monterey
County to the north, Santa Barbara County to the south, and Kern County directly to th&igastg).

The countyhas a land area of 3,304 square miles and a low population density of about 75 persons per
dljdzr NE YAES 602YLI NBR G2 GKS {dGrdSQa I @SNYr3IsS 27
Mountains run through the middle of the county from north to southhigh prevent the moist cool

coastal climate from reaching

inland where it is hot and dry. i
¢tKS NB3IAZ2YQa "
coastal exposure create many
microclimates where
temperatures  can  vary
dramatically over short
distances €.g, the beach and
nearcoastal areas could be
foggy and cool, while inland
areas are hot and dryj. -
These conditions create the Pi;
particular quality of life that

residents enjoy but alsgust e

the right conditions for the | °¢ &5 10 20 Miles
NBIA2YQad R2YAYWFyd |

product: wine Variations in —. _ ) _ _
local onditions will also result Figure3. Map of San Luis Obispo Courgiiowing topography in greel
in geographic differences ir(Iow), yellow, and red (high elevation) and the main highways as re
lines. (Source: Map constructed authors withtopographic data from
exposure to the effects of .
SLO County and UCSB Bren School and dagafom California

Department of Transportation)

SANTA BARBARA
COUNTY

climate change.

Several studies conductec
for the State of California provide a firstder indication of the potential climatic changes that San Luis
ObispoCountymay exgct in the future. In addition, the National Center for Conservation Science and
Policy compiled a report, entitleBrojected Future Climatic and Ecological Conditions in San Luis Obispo
County, on climate change impacts specific tbe county projecting changes in temperature,
precipitation, vegetation, wildfire, and sea levéih. short, imate change could lead to the following
potential changes in theaunty:

e Increase in inland temperature

¢ Increasing droughts

e Increasing severity of storms/rainfall ews (resultingin intense runoff events and inland

flooding)

e Change in the number dbg daysalong thecoast(potential for decrease or increase)

e Increase of area burned annually by wildfires

e Increasel risk of landslides (due to increased occurrences dfifitres andintense rainfall

eventy

e Sealevel rise along coasgtesulting in more coastal flooding and coastal erosion)

The following information is summarized from the statewide studies and piojexteported for
the countyin a report by the NatioriaCenter on Conservation and Science Policy (NCEBR3.NCCSP



report presents projections based on the output of three global climate models (CSIRO, MIROC, and
| 1' 5/ a0 dza Ay 3(high&)Jyreeénholse aa enlissionsrsario.

30 86
T_emperature Average historic (1961-1991) 2075-2085
Higher  temperatures, as temperature in blue /N

projected by the bestvailable 7

2035-2045
global climate models, can M
impact human health by *° °8
increasing incidences of heatz , // .

stress causing increases ing,,
[=]

4 saai8aqg

morbidity and mortality. The
inland portion of the county
alreadyhas more extreme daily
and seasoal temperature
fluctuations than the coastal

region where coastal fog ® TN FEB MAR APR MAY JUN JUL AUG SEP  OCT NOV DEC

dampens temperatures while gigyred: Temperatures are projected to increase significantly,
inland temperatures are higt. especially in the summer. Dry periods will lengthen and

Downscaled  climate change precipitation is projected to decline(Source: Koopman et al.
projections reported by the 2010)

NCCSP show that average
temperatures are expected to increase countywitteoughout this century Average temperatures
could increase by +2.1 to +3.9°F by 2@35and of +4.1 to +7.6°F by 2085, with summer temperature
increases being larger than winter increagEgure4).”* Somemodel projections for 2032045 show
GKS Y2a4id aSOSNB AyONBIl a$S Inabditiod, stadelvideEsdies prae&imbrad S G SY
frequent and severe extreme heat wavés.

Inland populations are and will continue to be exposed to higher temperatthhan those in the
coastal region; however, climate change may also bring substantial increases to temperature for the
coast. If coastal fog decreases, forexamplee A G | f NBl Ré& KI & I f 2%tHBe b2 NI K &
coast will experience more sidicant temperature increases especially in the summer, for which the
NBEIA2YyQad O2YYdzyAlASa YlIe& y24d 0SS LINBLI NBR® . Saa

10+ r50

5 La1

32

¢
(s}
ax

to increase use of electricity ang
i identi 100
increase water use (residential,| _ B HADCM B CSIRO B MIROC
commercial, and agcultural). |8 80
Alternatively, coastal fog may increasgg 60
at times when inland areas are|§ 40
warmer. In either case, changes in the2 20 I l I I II 3
coastal fog season from climateg © I I I r : I I ' I o
change could bring dramatic |§ 20 |
temperature changeto the region. g
g -60
Rainfall & -8
Precipitation projections from the -100
climate change models are less Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

conclusive than temperature impactSgjq, res: Total monthly percent change in precipitation for th
The MIROC model shows a trend (ime neriod of 20352045, as comparetb the historic period

decreased precipitation in the Winter(1961-1990).(SourceKoopman et al. 2070
and fall months compared the historic



(19611990) monthly averages$igure5). The CSIRO model projectslightdecrease in precipitation in
January, but an increase in rainfall in February, October, and November. The HADCM model projects the
most substantial difference in rainfall countywide with an increase in avepagepitation in January
(by ~10mm), February (by ~30mm), and less so in March and Ritharacteristic dry Mediterranean
summers are expected to remain a dominant feature of future climate, regardless of the model used
Thelate-centuryprojections(2075-2085) in these models are inconclusive as to whether fall and winter
months will become drier or wetter. However, more recent studies for the state show across all
emission scenarios and all modelsirying trend (reductions of-85% of total rainfi). Droughts may
become more frequentionger and more sever® Increased temperatures, longer summer dry seasons
and the resulting increased demand for water for ecosystem processes and human uses are likely to
result in growing challenges to meet watarpply needs in the state and county.

Despite the overall drying trend in the long term, model projections suggest that whatever rainfall
does occur may come in moextreme rainfall events’ Such rainfall events pose greatehallenges
with runoff, sedimetation, limited soil water retention,and challenges for storage and flood
managementAs seen historically in southern and central California, extreme rainfall events that follow
largewildfires that have removed vegetation, especially on steep slages|ead to severe soil erosion,
landslides, and resulting sedimentation of reservoirs, roads, and vafleys

Wildfire

Climate change is projected to increase the annual acreage burned by wildfires statawida the
county. Historicallythe average ara burnedannually by wildfirehas been 3.7% of theountyland area,
whereas the model projections show an increase to- &3 of the county by 20385, or roughly a
doubling in the area burneénd up to 8.5% by thend of the century® This increase iacreage burned
could have significant implicatiorigr the demand oremergency services, water supply, air quality and
associated public health, nativepeciesand ecosystems, and rural and urban establishments, including
increased risk for residences the wildlandurban interface

Sealevel rise
Sealevel rise as a result of warming ocean waters (thermal expansion) and melting ice caps (especially
Greenland and the West Antarctic Ice Sheet) are among the most certain consequences of climate
change, yet OOdzNI S LINP2SO0iA2ya I NB OdaANNByidfeée KIYLSNBR
sheet dynamics. Using the best available science, statewide studies conducted in 2009 projected that
sea level could ris#2 to 16 inches k 2050 aboveurrentlevels® This is double the amount of increase
I'TEAFT2NYAL Qa O21 aift AehtBe pist centuf/ By dBeNshdSof tBeSdentusy Atede) (i K S
studiesproject a total sedevel rise 0f3.3- 4.6 feet(23 to 55 inchesabovecurrent levels Studies are
underway to improve global sdavel rise projections.
Thus, while the exact amount of sével rise is still up for debate, a more rapid increase than
historically experienced is virtually certairreSevel risealong thecoast ofSan Luis Obispo calilead to
the following impacts:
e Increased erosion of alreadgtreatingcoastal bluffs and beachesgcreasing the riskf cliff failures
e Coastal floodingvith higher storm surges and flood elevations during coastal stopotentially
inundatingvaluabk transportation, commercial, and residential infrastructimdow-lying areas
e Permanentmundation of coastal wetlands the county
e Salt water intrusion into coastal freshwater wells that serve agriculture and local residents.
The Pacific Institute pragted a series of potential flooding, erosion, and wetland migration maps
based on thesesealevel riseprojections for theentire coast of California. These maps were a major
contribution needed to assess the potential severity of impacts fromleesl rse; however, as
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expressed by coastal and marine nature resource experts who participated inatheus Obispo

County Natural Resources Workshbip November 2009, selevel rise and coastal erosion maps need

to be produced with moreaccurateinformation for the countyQa O2F adft Ay Sz Ay Of dzRAY
coastal geolog (sediment types), bathymetry, and topography as well as existing barricades and
practices that could prevent or allow coastal floodifggure 6 provides an example of the Pacific

Ly adA (-6zielSise &nd &dadtal erosion mapped findifgsMorro Bay

Hazard Zones

Area at risk from a 100-vear coastal flood

event

Current area at risk

- Area at risk with a 1.4 meter sea-

level rise

Erosion

- Area at risk from erosion in 2100 with
a 1.4 meter sea-level rise

Figure6: Areas at risk from sedevel rise
related impacts: the current are
inundated by a 10€year flood (ight blue),
and the area inundated by a 10@eai
flood after a 4.6 ft sedevel rise pink)
(top). The area at increased risk frc
coastal erosion is shown in greer
(bottom). Maps produced using ®ogle
mapsviathe Pacific Institute website.

Even just these suggestive maps pointhe importance ofthe potential impacts of sekevel rise
and associ@d hazards for coastal residents, businesses and widgpendent uses. They also highlight
the need for moreaccurate, higkresolutionmaps.For example, the flood and erosion risks appear to be
mapped independentlyRigure6, upper and lower panel), but of course, in reality these hazards occur
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simultaneously. Thus, ith erosion accounted for, there may be a much higher potential for kaeel
riserelated flooding during stormd$8oth processes need to be considered in develgpmnproved maps
that can be used for future coastal planning.
Sealevel rise andhigher rates otoastal erosion could have major impafasi KS NB3IA 2y Qa 0S|
roads (including State Highways 1 and 101 in some places), and commercial establigiuifiecitsse to
the coast. Additional concerns involve coastal wetlands. Maintaining the coastal wetlands ecosystem is
especially of concern given:
e its importance as a habitat for many threatened and endangédistd bird, and invertebratspecies
in Calfornia,
e its potential for accreting and poidy protecting coasts from sdavel riserelatedflooding, and
e its role in sequestering carbon from the atmosphere (and thus serving as a climate mitigation
strategy).

Sealevel rise will force existing coadtwetlands to move inland if there is viable area for these
habitats to migrateto, and if there are no barriers impeding this inland movementhe existing
wetlands inthe county (6.2 square mile¥ could migrate inlandnd occupyas much ad.1 square mles
of land that currently is not wetland® Any development placed on the landward side of current
gSGflyRa O2dZA R LINBGSylG GKA&a AyflFYyR YAINIGA2Y | yR
these valuable habitats.

With this short summary of clisie change projections and at least a qualitative assessment of
potential physical and ecological impacts, we now turn to the potential impacts and vulnerabilities on
GKS O2dzyieQa KdzYly NBAARSydGa FyR O02YYdzyAGASao
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Part 1: Communities and Populations of

San Luis Obispo
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Differential Vulnerability among Population s

San Luis ObispBountyis 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 tawsmti do so. Most of
this growth results from domestic immigratioiMany new arrivals are retireés.The profile of the
existing population, the amount of growth, and the type of incoming new residents are important to
consider with respect to their vulmability to climate change

Certain segments ofhe population commonhhavehigher than average sensitivignd exposurdo
climate variability and disasters. For examglelerlyand infantstend to be physicallynore affected by
extreme heat and exten@d heat periods (especially at night). Similarlypeople working outdoors
(agricultural, construction, and other kinds afitdoor workers)are more exposed to high temperatures
and heat waveshan indoor workersFrequently peopleresiding alonghe coastlive in houses lacking
air conditioning; they are also not necessarily used to taking precaution to avoid excessive heat
exposure. Residents living alologv-lying coastal blufbr in fluvial floodplaingreas are more exposed
to sealevel riseand stormrelated floodingthan those living outside of flood zones, wheredker areas
may bemore susceptible to landslides or wildfires

In this section w showhow different segments of th@opulationdeemed more vulnerable to some
climate changeémpact are patially distributed throughout theounty. Wealso present the distribution
of those populatiorsegmentsthat tend to have loweresponse capacity than the average population.
We begin this section bpresenting some basic statistiedout the generaimakeup of the county
population to provide essential backgroundbut then focus ourdiscussionon the implications for
variouspublic healthrisks €speciallyheat and fooding risks)

Population Overview

According to the U.S. Censtise County of San Luis Obispohad an estimated populatioof 265,297in

2008 a 7.5% rise since 2000, which was slightly lower than the statewide population in¢t&se.
largestmunicipality is the City dban Luis Obispwith 42,963 people in 200fFigure?7).”” There are

main population centers: San Luis Obispo, Arroyo Grande, Grover Beach, Paso Robles, Morro Bay, and
Atascaderoh 3SNJ nx» 2F (KS O2dzyieQa kéas\dirf govierhngeyt affails @3S a Ay
overseen by the CountylMain growth centers of theounty include Nipomo, Templeton, San Miguel,

Cambria, ShandoRaso Roblesnd Lake Nacimientavhile Los Osos slightly declined in populafion.
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Figure7: Housing density per square mil&ource: Census 2000)
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In generd thecountyQ & LJ2 LJdzf | G A2y A Statda¥erades With i@welchil@r&nNihdérK |y
5 years fewer youth under 18, and a greater proportion of the population over 65. ddunty
population is also significantly less diverse than dtageQ &ith over 90% whites (nearly 20% identify as
having Hispanic or Latino roots), 3% Asian, and 2% African Americans. While homeowaéeshgpe
slightly higher tharstate average, median household and pEpita income are similar tgtate figures,
and poverty leels are just slightly below thgiate average of 13%.Below, we examine population
characteristics more specifically with its implications for vulnerability to climate change impacts on
public health.

Public Health

Climate change may have a substantmpact on human health in California through its impacts on
environmental conditions (e.g., extreme weather eventbanges in temperaturend rainfall that

decrease water supplyvorsering air quality, increass inallergens and air pollutantsnore wildfres)?®

These increasing threats to public health can increase mortality and morbidity unless actions are taken

to protect the population, especially those most vulnerable. €t A F2 Ny A Qa ! RFLIGFGA2Y
that the segments of population that Wvibe the most at risk from climate change impacts are the
GStRSNIex AyFlydas AYRAGARdIzZfa &adzFFSNAy3a FTNRY O
RA&AIOAfAGASEAT GKS a20Alfté FyRk2N SO2y¥ivterdd £ £ & RA
of the three components of vulnerability, different population segments demonstrate greater
vulnerability to these threats than others. We highlight several important exaniflasle 1) but note

that in reality, the three components have to be assesfmdall groupsin an integrated fashiono

develop a comprehensive sense of vulnerability:

Tablel: Examples oClimateRelated Extreme Eventsiteracting 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., persons

with mental dsabilities, prisoners)
Socially excluded and economica
marginalized groups

Exposure ofFlood Plain Residents toCoastal andinland Flooding

i There are two types of flood risks that could be exacerbated by
climate change in San Luis Obigagure 8): sealevel rise related

coastal flooding and inland flooding following extreme downpours or

even dam failure at reservoirs due to increased severity of storms.

¢CKS tIFOATAO Ly aléval listzéHowrd that thetzRe 2y

are 1,300 persons inaf Luis Obispo County who reside in the areas

that will be within the 100 year coastal flood zone with a 1.4 meter
sealevel rise. Relative to other California coastal counties this
number is low, and thereforethe county may not be oe of the

priority regions for thestate, which makes it especialignportant for

Figure8: Higher risks in flood
plains(Phota MS Word Clipaijt
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the countyand cities within thecountyto prepare for these events, increase their flooding emergencies,

and develop additional adaptation strategies to reduce floodplaihrBsS y (i 8 Q@ SELJ2 & dzNB (i 2
Coastal flooding is a periodic risk, which will become increasingly frequent and extensive the higher the

sea level rises. Storm surges increase withribeA y G KS 20SIyQa ol asS St SoliAz
storm everns will be exacerbated, and cliff failures become more likely. While more specific data on the

exact changes in flood zones, flood frequency, and flood elevations are not available tmuthty at

this time, existing flood and erosion related probleme &kely to be exacerbated, affecting buildéig

flood zones, along already retreating shorelines or near cliff edges most immediately and severely.

In addition to sedevel rise exacerbated coastal flooding, climate change is expected to lead to more
extreme downpoursand runoff, which can cause flooding along area creeks and rivers (e.g., the Salinas
River), of roads, homes, and agricultural fields. If therel@amgrlasting rainfall periodgas is commorn
the winter)the capacity of streambeds andgervoirscould be overwhelmedncreasing theisk of dam
failure and flooding. People living in ldwing areas, floodplains, and downstream of the Salinas Dam
(e.g., Atascadera@nd Lopez DarfArroyo Grande, Grover Beach, Halcyon, Oceano and Pismo)Beach
at particular risk’

Exposure ofOutdoor Workers to Extreme Heat

Peoplewho work outside aralirectly exposed to outdoor conditionsnd they tend to have little choice
about it. Exposure to temperature extremess of particular concern for thesmdividuals, especially
those working in inland areas, far from the cooling ocean bre&@mples of such populations are
agricultural field workers and gardeneia residential and commercial establishmenés well as road
and building construction wogks(  Figure9). Climate changeelated temperature increasewill put
these workers even more at risk of heat exhaustion, sunstroke, dehydrationptied heatrelated
illnessesunless effective measures are put in plgce., mandated, implemented, and monitorethjat
allow outdoor workersto seek shadecool off,andremainadequately hydrated

Figure9: Farm workers are highly exposed to extreme heat.
(Photo: Wikimedia Commons)
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Sensitivity of Infants and Elderly to Extreme Heatand Air Pollution

Infants and those 65 years and older are pblggically more sensitive to high temperatures and also
may be less able to protect themselves from extreme conditfénglasting heat waves (over
several days) and, in particular, very warm nights that do not allow people to cool off, are palicular
challenging for human healtfi.San Luis ObispoCounty has a relatively high population of persons 65
years and olderOther towns with relatively high older population include Avila Beach, Cambria,
Cayucos, among othefs.
According to the 2000 Censubetmedian age of the population is relatively lower in the City of San
Luis Obispo (probably because of the large student population) and also lowecdbaty average in
Paso Robles (maybe because of a higher percentage of younger farm workers indgmeytae service
and accommodation industryE(ror! Reference source not founiigure10). By contrast, the median
age is relatively higher in the coastal regions, including in Cambria, Morro Bay,dsp$@mo Beach,
and Grover Beach. To the extent the older segment of the population lives very near the ocean, these
more sensitive individuals can benefit from the cool breezes off the Pacific. However, coastal housing
stock generally lacks air conditiog *® By contrastthe elderly further inland do not have the benefit of
a cooling ocean breeze. Close monitoring, effective early warning systems, and education of individuals

YR KSFEGK OFNB LNRPOARSNE | o02dzi SEFSAé6APS YRINKG HS

used effectively to protect these vulnerable populatidhst is also important to note that between
2001 and 2004he aounty had a relatively high percentage increase of workers aged 55 and older
compared to the rest of the State oflffornia. Thus, it is important to explore adaptive measures for
thecountyQd | IAY I¥ L2 LIz | GA2Y ®

\W
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Figurel0. Median age by Census Tra@ource: Census 2000)

Lackingheavy industrythe largest contributor to air pollution ithe countyis from transportation
emissions® In addition,major contributor toair pollution problems irthe county arise fromozone and
smallparticulate matter(PM2.5)released durindargewildfires*® Current studies for California suggest
that wildfires arelikely to increase in severitand extentwith climate changé® In addition, climate

17

4

u



change can increase the prevalence of allergensaiidough higher temperatureg the formation of
groundlevel ozone. The risk of pulmonary health problems ésgased particularly for childreti One
areaalreadyof particular concern in theountyis Nipomo Mesawhichhas particularly higlvalues for
PM10 airborne particular matter compared to the rest dfie county and other California coastal
regions. Histodal monitoring records show that the concentration of PM10 in the air in Nipomo Mesa
regularly exceeds State air quality standards, which can pawécularly concernindongterm effects

2y OKAf RN&g/, @duce I8rig fgrovih A recent study faund that this air pollution was an
indirect result of the offroad vehicle activity, which removes vegetation and destabilizes the dune
aUNHzZOGdzNB |t f26Ay3a 6AYyREA (2 LAO] dZIiusipegpB living, NIi A Of S
working, recreatig, playingand attending school in #thNipomo Mesa region are exposed toetde
elevated levels oéir pollution,with childrenbeing particularlysensitive to such pollutantg-igurel1l).

The County Air Pollution Control Distrfmtojects an increase in release of particulate matter over the
next decade€”® An increase in wildfire would add to this already existing risk and magnify the threat to
the most sensitive populations.

TgrBELKGROUP
Under 5 years old
[ ]o%-26%
[ ]27%-47%
[ 45% -6.8%
B co-11a%

T T T [ T T T
o 5 10 20 Miles

Figurell. Children under Sears old as prcentageof total population (SourceCensus 2000)

In the next sectionwe give some examples of populations that are more vulnerable to climate
change impacts because of thémwver adaptive capacityi.e.,their abilityto cope with extrene events
and to adapt to changing average conditions. Common characteristics of these segments of society
includepoverty and low income, age, lower educational attainmeate, linguistic isolation, university
students, and females as head of househdftiEhese traits are unevenly distributed across the county.

Lower Incomeoften Results in lower Adaptive Capacity

Lower income often correlates with lower access to necessary resources to prepare for or evacuate in
the case of a disaster, orto investinOG A 2y a NXBI|jdzA NBR (G2 FTRFLIW G2 Of AYl
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K2dzaSsx StS@FriAy3a 2ySQa K2dzaS 6208 | 3IAAGSYy Ft22R
2000 was estimated to be $42,4p8edian by census tract ranging from,$71 to $70,000and median

family incomecountywidewas $52,447° The southwest portion of theounty has the highest per

capita income glong with Cambria), while theit¢ of San Luis Obisg@robably depressed because of

the high student populationdnd areas around Asgzadero and Paso Robles have the lowest average per
capitaincome Figure12). In 2008, the Census estimated that 12.1% ofdbantyQ & LJ2 LJdzf | G A 2 Y
living below thefederal poverty level® The Census 2068007 Sirvey shows that wer 5% of the
K2dzaSK2f Ra O2dzyi@gA RS St NY &9 E G NdenSligred jitd the SL 02 Y S ¢
County income categorizations provided in the 2009 Housing Elelfrégaire 13). This percentage

ranges from 1% in some areas up to 55.6%@thers(Figureld). As of December 2009, out of a total

labor force of 138,800, approximately 9.4% (13,000) were unempltyed.

; .

Lake Naciniiento

SLO County Tracts
Income per capita

I ¢+ 575 00 - $8.300 00

[ ]$830001-$18.816.00
[ ]¢18.816.01-$23,555.00
[ $23.86501 - $27,915.00
I 2791501 - $36,054 00

T T T T T T T
o 5 10 20Miles

Figurel2: Per capitiincome by Census tra¢Bource: Census 2000)
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Figurel3: Countywide breakdown ohouseholdincomewith county-basedincome categories
indicated with dotted lines(Sourceincome data fronJ.S.Census, American Community Survey
20052007*% income limit categorieand median incomelefined in Housing Element of SLO County
2009 by County Planning and Building Departni@nt.

5 |

slake Nacimiento
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™
Figurel4. Percentageof persons living at or below thdéederally-defined poverty level by Census

tract ($11,239 for a family of two$17603year for a family of fourfor the year 200D (Source:
Census 2000).
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What emerges from these two inconrelated mapss thatthe highest concentration dbw income
and powerty can be found in ban centers of thecounty, especially the i§ of San Luis Obispdt. is
important to interpret these income data carefully howevéiccording to theHousing Element fathe
City of San Luis Obispo 2009) a LG A a SadA Yl §SR (h&Cuésta/College studldnis { G I @
O2YLINR &S Y2NB (KIy 2yS GKANR 2F (GKS /AdGeya LI2LIZL |
housing supply and demand. Although often grouped into-llogome categories statistically, many
students can spend morenchousing than income data suggests because of parental support or larger
household sizes. By pooling their housing funds, groups of students can often afford more expensive
housing than norstudent households. This contributes to higher rents in SanQbispo than in other
parts of the Countg® In addition to the large student populatiodow-wage labor in the service
industry may be particularly prevalearound the city followed by lowwage farm labor in the more
rural inlandcensus tracts. Income izne of the most important indicators of lower adaptive capacity,
and can be addressed through special neeéted programs or by creating opportunities for low
income populations to make a better living (e.g., through education and training prograovigipg a
living wage, diversifying the economy).

Lower Education Can Undermine Adaptive Capacity

In some studies, lower educational attainment correlates with lower adaptive capacity to deal with
extreme events. The possible connection between educatiwh the ability to deal with disasters and

change may involve a lower income, a lower capacity to obtain and understand emergency
preparedness and response information, lack of access to health care, and various types of insurance,
some degree of disenfrahtisement from society, and so offigure 15 shows the distribution of

individuals (by proportion) in eactensus tract over 25 years old that have not graduated from high

school. In terms of education, 85.6% of thepulation 25 years and older as of 2000 were high school

AN Rdzr 1S& 0602YLI NBR (G2 tTcody:: adlFiS6ARSO YR Hc ®T2
higher (compared to 26.6% statewiddigure16).>* People with less ediation thus require a different

level of attention and assistance than those with greater resources of their own from public agencies.
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Figurel5: Percentageof people over 25 years old that have not graduated from high school

(Source: Census 2000)
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Figurel6: Number of people enrolled in school by grade level3an Luis ObispGounty.(Source:

Census, American Community Survey 200685~
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Race and Environmental Injustice in Adaptive Capacity

Studes of vulnerability to disasters repeatedly indicate that minority populations tend to have lower
capacity for responding to disasters and adapting to climate change tlearHispanicwhites. As
indicated above, theountywide racial makeup in 2007 wasepiominantly white (90.9%), 2.1% African
American, 3.2% Asian, 1.1% American Indian, and 19.1% of the population being of Hispanic or Latino
origin>® Figure 17 shows the distribution of Hispanic, African American, and Asian segnunthe
population.

A. Percent African American B. Percent Hispanic/Latino
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(Source: Census 2000).

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 segmentsfdhe population.In minority populations where English is not the first
language spoken, linguistic proficiency can also play a @ther factors, such as being tightly
embedded in social networkspay compensate to some extefgee below)According tothe census,
high Latino/Hispanic populations reside in Paso Robles, Nipomo, Grover Beach, and to a lesser extent
along the coast north of Morro Bay.

Language andCultural Isolation ReduceAdaptive Capacity

In some cases, immigrants born outside the Uni&tattes and/or individuals not fluent in English may be
culturally and linguistically isolated. Among other social and economic disadvantages, this cultural and
linguistic isolation can make it difficult to access or receive important information for grepéor and
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responding to weatherand climaterelated emergencies. In 2000, 8.9% of twuntyQ a LJ2 Lddzf | G A 2y

F2NBAIY 02Ny O2 YLl NBR ceists estifiaies fori2D08 Suggest this pRreéntage

increased to 10.1% for theounty (Figure18). The ensus estimates show that of the foreiporn

population, 78.1% entered before 2000 (i.e., they have been here for at least ten yearstlgvirgne

to get settled, learn the language, and build a community supporivagk). Of the foreigrborn

population, 57.3% are not U.S. citizén€f the population 5 years and over, thensus estimates that

in 20062008 there were 40,772 individuals that spoke a language other than English at home. Of these,

17,468 spoke EnglisBi a G KI'y G @SNE 4Stfdeé az2ad 2F GKSY 6mnIo
Thus, it is important that adaptation planning not neglect these populations and provide them with

necessary information, services, and engagement opportunities in their native languagethor

translators. For example during weathemd climate related disasters, these individuals may require

essential information in the language most easily understandable to them; after disastersatioa

speakers may require special assistance wagrkimrough difficultto-understand disaster assistance

applications and so on. Relatively new arrivals in the community may not yet be socially connected and

thus be easily forgotten, not noticed, and they may not yet be familiar with available services.

- |
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Figurel8: Percentage of the population (per Census tract) that is foreign born and
has migrated from a foreign countrigetween 1990 and 20QqSource: Census 2000).

Lower Adaptive Capacity: Limited Mobility of theElderly in Disasters

Age can also 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 chaifekgyes.
mentioned above, there are higher moentrations of elderly along the coast, especially Grover Beach,
Pismo Beach, Avila Beach, Los Osos, Morro Bay and Cambria. When lookingeastiseblock group,

this age group ranges from nearly 0% ugb8%b of the total populatiori! Pismo Beach has ¢hhighest
proportion of the 65 and older age group8.4%). In California Valleyrigure 19, an outlier in the
western part of thecounty), the 2000 US Census shows that more tB2% of the people living in this

area were 65 year and older. This community may be of particular concern during clinsatd
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weatherrelated disasters (e.g., wildfires) because it is relatively remateergency response times are
long (see belowand individuals themselves may be less mobile withousioe assistance.

Morro Bay g
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Pismo Elea. ATroy o
-

e
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TgrELKGROUP
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[ ]10%-168%
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B 5% - 55.4%
20 Miles

Figurel9: Percentageof population 65 years and oldgiSource: Census 2000)

Housingand Control over the Living Stuation

Housing also tends to be a factor in adaptive capacity. Home ownership versus radiogages, again,
income distribution. However, with regard to adaptive capacity, it also indicates how much control
individuals have over their housing, e.g., to make structural adjustments to their home for flood
protection or insulation from heat, or kether they are able to modify vegetation surrounding the
house (a form of protection from wildfire).

In 2008, thecensus estimated that there were a total of 116,767 housing units incthenty. The
median price of a house sold in January 2010 was $802%@lthough this varied considerably by place
with higher prices typically found along the codgBtgure20). There were an estimated 40% renters
countywide, albeit with considerable variation: just northwestAihscaderogcensus tracts show only
11% renters, whereas in the argast north of he City of San Luis Obispehere the university and
college arg¢ 99% of households rentlt is important to note, however, that whilex / | € t2te {dlF
University and Cuest@ollege students are, on the average, relatively affluent, and many can afford
K2adzaAy3a GKI G 9P sSrénters théyStll Naveyio®& Boatéol over their housing than if they
owned the property Other concentrations of renters can be found iretmore populated areas of Paso
Robles, Atascadero, Morro Bay, Pismo Beach, and Grover Baguotepl).

Another population that tends to have extremely low income is faronkers. The San Luis Obispo
City Housing Element (2009) notes that Edna Valley, just south of thé @ity G KS 1 4G RSOFRS
area has experienced a rapid increase in wine grape production and has generated a rasklitional
FI NY 42 N) &Niis Kkelylisiok tieahearea where farm worker population has increased in
the county.
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Of particular interest with regard to vulnerability & (G KS K2 Y St STheahomelRssldzt | { A 2
population in San Luis Obispo appears to be increasing, possiblyoduereased unemployment,
continued high housing costs, statewide economic factors and changes matke up of the homeless
population. Historically, most homeless people were young or midded men, often with little
education or with alcohol or dgidependencies. However, in the last decade, homelessness in San Luis
Obispo has become more visible. Steeply rising housing costs, reductions in public assistance and other
economic changes have increased the number of homeless to include families idtierctand adults
with disabilities or chronic health problems. The growing shortage of rental housing affordable to
extremely low, very low and low income households further limits housing options for persons on the
brink of homelessness!

. |
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Fiqure21: Percentage occupigthousing units that are rentedSource: Census 2000).
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Of $ecial Concern: Studentsand Institutionalized Populations

In studies of disaster vulnerability, university students have been found to be at a particular

disadvantage. This raises concerns about their capacity to respond to cliavadeweathetrelated

disasters expected with climate change. Studentoften based far from homeg tend to be

disconnected from their families (especially foreign students) and from their resident community.

Students also may not have vehicles and may have a lovggonse rate to public warnings about

emergencies. & Luis Obispo County has a high proportion of students enrolled in college or graduate

school(Figurel6). As of &ll 2009, 19,325 students were enrolled at the State Unive(§igl Poly) and

the Junior College (Cuesfa)Vhile most Cal Poly students are from within California, only 9% are from

San Luis ObispBounty or from the neighboring Santa Barbara or Monterey Courffiésaving a high

proportion of students to not have failies within a few hours driving distance. The influence of

Aaz2tlrGA2y FTNRY FlLYAf& 2y &G dzR Suothe tactor Qudents tBrid tali A S O

be renters and thus have lower control over their housing situati@mcampus housing aal Poly may

require special evacuaticend disaster preparednegdansii 2 I 002 dzy i F2NJ adGdzZRSy i aQ
LyatdAddziaAzy It AT SR LRLMA FGAz2ya FFNB NBtALydG 2y A

measures during times of disaster for gpagpt. There are two State establishments with high populations

of institutionalized populations in theountyy GKS /It AFT2NYAL aSyQa /[ 2t2y

l2aLAGLIE D [/ TETAF2NYAL aSyQa [/ 2f2yex f20ateRof 2dzald vy

7,000 minimum and medium security inmates, is close to a land slide risk zone marked as high potential.

The Atascadero State Hospital, located on the south end of Atascadero along Highway 101 with a

population of approximately 1,050, is in thedd zone of Salinas DathClimate change studies for the

state project an increasing severity of extreme rainfall events throughout CalifGtimareasing the

risks for both institutions and demanding appropriate preparatory measures from these instgutiio

address the particular vulnerability of their residents to climate chamdgted extreme events.

Community Oganizations andSocial Capital: EnhancingAdaptive Capacity

Social groups can be important resources for communities in cases of emetgepayviding resources
and support as well as by helping increase public awareness about what households and communities
can do to cope with and adapt to impacts of climate change. Trustful social relations are among the
most important immaterial resourceduring times of stress and change. For example, such community
organizations (e.g., faith communities, civic organizations, neighborhood associations, social clubs) can
distribute information and help educate each other by holding trainings, seminarsnformal
gatherings. Through such events and dialogue social groups can develop strategies for helping
individuals and families to become familiar with the risks, take actions to reduce their exposure,
assisting targeted populations during emergencies.{@gocial 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, including clubs, intebested associations,
and religioussommunities.Some 43% of the population identifies as religious and over half the religious
population is Catholit® The county has 16 rapidly growing Catholic congregations with a total of 68,264
adherents®”® The second most dominant religious affiliatigs Evangelical Protestant with 22,321
adherents?® Churches often serve as safe areas for evacuees in times of disasters, such as wildfires and
flooding events. They provide emergency services and social and spiritual support. Some may also be
particulaty well positioned to reach into otherwise linguistically or culturally isolated segments of the
population (e.g., especially Catholic churches with high Latino membership may be able to help get
information about disaster preparedness and coping strategie Spanistspeaking community
members).
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Summary

In summary thenwe integrated 32census variables commongssociated witHow adaptive capacity
and high sensitivity to climatselated disasters.The result is an integrated impression sbécial
vulnerability across San Luis Obispo Couifigure22).”” Based on this analysis, the most vulnerable
populationsare located in the more populated regions of tieeunty. One benefit of thecountyQ &
existing emergency preparedness stwe is that each of these highly vulnerable populations are
within regions in which emergency response time is fasé Figure36 in Part Illof this repor). When
consideringadditionalexposureto climate chage impactsall coastal communitiesre exposed, but in
light of sensitivities and adaptive capacities, we find that the communitiédasfo Bay, Cambria and
Grover Beaclare most vulnerableto floodingrelated inundation duringstorm events(yellow, orange
and red in the map below)here are alsanediumhigh to high vulneraitity populations atrisk from
landslides (seeFigure37 in PART )l includingjust north and east ofhe City of San Luis Obisp. Those
vulnerable populabns that are withinor adjacent tohigh fire hazard severity zoneseg Figure39 in
Part Il) include AtascaderdNipomo, and Lake Nacimiento

\\ k\

.Lake MNacimiento
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[ IMedium
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Figure 22: Social vulnerability map integrating 32ensusvariables commonly associat:
with low adaptive capacity and high sensitivity to climatelated disasters. Aree
determined as most vulnerable include the most populated regions in the County: Sar
Obispo City, Nipomo, Grover Beach, Atascadero, Morro Bay, and Paso Robles. In a
those unincorporated areas of the county shown to have miech vulnerability population:
include the southwest, Cambria, the coastal region south of Grover Beach, and the
surrounding Lake Nacimiento in the norti(Source: Map constructed with data compi
from Census 2000, using Cutter et al. 2003 methods)
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Part 2. Economic Sectors and Activities of San Luis Obispo
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Economic Sectors and Activities
Overview
The major economic industries in San Luis Obispo Cdyngynploymenincludetourism, retail, service
industries, government and agricultufeOf these, tourism and agridure are most directly dependent
on services that are sensitive to climate change (e.g.;slsed rise and related hazards affecting
beaches; temperature and water supply changes affecting agricultural crops and cattlepuritghas
predominantly a serice economy (with significant employment in government, finance, insurance, real
estate, education and health, leisure and hospitality, and business ser{iokghin, among these,
tourism is a major player, but indirect vulnerabilities also exist fourmsce, real estate, and public
health. Below, we provide a quick economic profile of toeinty and then discuss potential impacts
and vulnerabilities to climate change to the most climaansitive economic sectors and activities.
Employment figures bindustry provide a first indicator of theountyeconomy Table2).

Table2: Employment by Economic Sector in San Luis Obispo County £200%)
Estimated Labor Force £22,254Persons

Economic Sector Enployment
(% of total)

Educational services, and health care and social 21%
assistance
Arts, entertainment, and recreation, and 13%
accommodation, and food services
Retail trade 12%
Wholesale, information, and other services 11%
Construction 9%
Professional, scientific, and management, and 9%
administrative and waste management services
Public administration 7%
Manufacturing 6%
Finance and insurance, real estate, rental and 6%
leasing
Transportation and warehousing, and utilities 4%
Primary indwstries (agriculture, forestry, fishing, 3%

hunting and mining) (Note: SLO Chamber of

Commercé® reports there are an estimated 4,38€

people are employed in the agriculture sector)
Source: Census, American Community Survey, 2y, 4

The orgargations employing the most people in tikeuntyinclude Cal Poly (with 2,693 staff), the
Countyd2 GSNY YSYy(d owZptn &Gl FFoz ! G1FaoOFRSNR {GFGS 1 2a
staff), and PG&E (1,719 staff)The 20062008 Census estimaethat 3,705 people work in agriculture,
forestry, fishing and hunting, and mining (3% of the civilian employed population 16 years and over),
most of which will be affected by climate change impacts because of their direct reliance on ecosystem
goods andservices (e.g., water, soils, terrestrial biodiversity, carbon storage, fish and shellfish). Jobs in
the primary industries are most highly concentrated in the northern and south coastal portions of the
county Figure23). According to the2007 Economic Census, there were 1,262 retail trade commercial
establishments, employing 14,652 people (with a total annual payroll of $353 million and sales,
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shipments and receipts valued at approximately $3.5 billibihe serice and accommodation industry
employment is predominantly concentrated along the middle and northern coast (Pismo Beach, Paso
Robles and San Luis Obispo City), andsiessthe region surrounding Atascadet@igure24).

SLO County Tracts
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Figure23. Percentage of labor force employed in the agricultural, mining, forestry,
and fishing secto(Source: Census 2000).

Figure24. Percentage of labor force employed in service amctommodation
industry (Source: Census 2000).

31














































































