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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

6



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.

¢KS NBIA2YyQa G(G2L23INIFLKeEe FyR

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

particular quality of life that

residents enjoy but alsqust

the right conditions for the

NBIA2YQE R2YAYyLlFyd | INRKOdzZ G dzNJ f

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

climate change. .
Department of Transportation)

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:

Increase in inland temperature

Increasing droughts

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

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

Increase of area burned annually by wildfires

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

Sealevel rise along coagtesulting 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



















































































































































