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Abstract   

San Luis Obispo faces a variety of risks from climate change, including extreme heat, a generally drier 
climate, increases in extreme weather events, and sea-level rise. Important vulnerabilities are apparent 
for water supplies, in agriculture (especially for wine and cattle ranchers) and related tourism, for 
fishing, coastal tourism, coastal development and infrastructure, and for community services. Certain 
county populations may face disproportionate risks including the elderly and outdoor workers from 
extreme heat, people living in coastal and inland floodplains, those living at the wildland-urban 
interface, the student population, institutionalized individuals (especially the state hospital), and those 
members of the community that tend to be somewhat disenfranchised from public decision-making, 
such as non-English speaking individuals ŀƴŘ ǘƘƻǎŜ ǿƘƻ ŎŀƴΩǘ ŀŦŦƻǊŘ ǘƻ ǘŀƪŜ off from work to attend 
public meetings. The county is wise to begin planning and building its adaptive capacity at this time 
before climate change impacts become more severe, and before there may be greater competition for 
state and federal financial support for adaptation planning and implementation.  

Purpose & Organization of the Report 

San Luis Obispo County is home to a growing 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 County (its people, 
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 and experts as they begin to develop strategies for 
climate change adaptation. 

A previous report and workshop, organized by the National Center for Conservation Science and 
Policy (NCCSP) focused on potential climate change impacts and adaptation options for ǘƘŜ ŎƻǳƴǘȅΩǎ 
natural ecosystems and conservation areas.1,2 A functional and healthy natural environment is a critical 
ŦƻǳƴŘŀǘƛƻƴ ŦƻǊ {ŀƴ [ǳƛǎ hōƛǎǇƻ /ƻǳƴǘȅΩǎ ŜŎƻƴƻƳȅΣ ǉǳŀƭƛǘȅ ƻŦ ƭƛŦŜΣ ŀƴŘ ǘƘŜ ƘŜŀƭǘƘ ŀƴŘ ǿŜƭƭ-being of its 
residents. Ecosystems services, such as 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, strategies are needed 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, science-based 
projections of potential changes in the physical climate (given selected greenhouse gas emissions 
scenarios) are essential, but not enough. What is equally necessary to complement these scenarios of 
future climate (i.e., changes in temperature, rainfall, extreme events, and sea-level rise) is a better 
understanding of the current (and future) condition of the potentially affected natural and social 
systems. While climate change projections offer a glimpse of the physical risks that may arise from 
global warming, or that a community may be exposed to, an assessment of the current condition of 
affected systems provides insights about ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ άƻƴ-the-ƎǊƻǳƴŘ ǾǳƭƴŜǊŀōƛƭƛǘƛŜǎΦέ In this 
report, we focus primarily, though not exclusively, on these on-the ground vulnerabilities and how these 
vulnerabilities interact with climate change to produce impacts on social systems. They will help identify 
adaptation actions that could be considered no- or low regrets options, not because they are necessarily 
no- or low-cost or easy to implement, but because they can yield benefits to the environment, economy 
and to people regardless of precisely how climate change will unfold.  
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Thus, in this report we will offer a broader perspective than just climate-scenario dependent 
projections of climate change impacts ƻƴ ǘƘŜ ŎƻǳƴǘȅΩǎ ǇŜƻǇƭŜ ŀƴŘ ŜŎƻƴƻƳȅ. Instead, we will summarize 
what is known about these potential impacts, but primarily examine available information about  

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

 locally important economic sectors (tourism, agriculture, fishing, etc.), and 

 important infrastructure and community services (water supplies, transportation, and 
emergency management, etc.) 

to better understand how the region and communities within the county 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 resilience. Second, we will present a summary of modeled climate change projections 
(biophysical impacts ς temperature, rainfall, sea-level rise, etc.) for the region to remind readers of the 
potential risks the county may be exposed to. Finally, the core of the report will present information 
about the population, economic sectors, water, and infrastructure and supporting services (Figure 1). 
This information will be related to the concepts introduced earlier to illustrate how certain 
demographic, socio-ŜŎƻƴƻƳƛŎ ŀƴŘ ƻǘƘŜǊ ŦŀŎǘƻǊǎ ƳŀƪŜ {ŀƴ [ǳƛǎ hōƛǎǇƻΩǎ ǊŜǎƛŘŜƴǘǎ ŀƴŘ ŜŎƻƴƻƳƛŎ 
activities more or less vulnerable to climate change. They will also indicate what capacities the county 
already has to draw on and could leverage to begin the process of adaptation. 

 
 

 
Figure 1: Main elements of the report: Population, economic sectors, and infrastructure  
and supporting services  
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Vulnerability and Adaptation: Introduction of Key Concepts  

The effects of climate change in San Luis Obispo County, the State of California and around the 
world will differ widely. The changes will produce very different local impacts in part because of the 
regional differences in the nature of expected climate change (whether it is sea-level rise, higher 
temperatures, or patterns of extreme events) and because of the regionally varying conditions of the 
affected systems. Together, the physical changes in climate, and the condition of the interacting natural 
and human systems will determine the ultimate impacts. 
CƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘΣ ǿŜ ŜƳǇƭƻȅ ǘƘŜ ǘŜǊƳƛƴƻƭƻƎȅ ǳǎŜŘ ƛƴ ǘƘŜ {ǘŀǘŜ ƻŦ /ŀƭƛŦƻǊƴƛŀΩǎ ŦƛǊǎǘ 

Climate Adaptation Strategy.3 We first distinguish climate change impacts from vulnerabilities. A climate 
change impact is an effect of climate change on the structure or function of a system. Potential impacts 
are those that may occur without considering adaptation. By contrast, vulnerability ς in the most 
general sense ς describes a ǎȅǎǘŜƳΩǎ susceptibility to harm or change. Vulnerability is the combined 
result of exposure, sensitivity, and adaptive or response capacity and as such a function of the character, 
magnitude, and rate of climate change to which a system is exposed, as well as of non-climatic (social 
and environmental) characteristics of the system, which determine its sensitivity and adaptive capacity. 

First, exposure is the nature and degree to which a system experiences a stress or hazard.4 Examples 
of stresses that are familiar to some or all parts of the county include heat waves, water shortages, 
wildfires, coastal flooding from storms, dam failure, and large scale power outages during heat waves 
and other high-demand periods. Many of these may be exacerbated by climate change. The levels of 
exposure from a stressor often are not distributed evenly across a geographic space or across 
populations (e.g., coastal areas will experience storms more, but extreme heat less than those inland; 
individuals working in office buildings will experience the same heat wave less than outdoor workers). It 
is also important to note that climatic hazards can be one-time extreme events or slow creeping 
problems that are more chronic in nature, which ς if not addressed ς can eventually lead to a disastrous 
situation (e.g., an acute heat wave versus chronic water shortage). Thus, how exposure is distributed 
across space and populations, and the nature of the climate perturbation, are important for 
understanding local level vulnerability. The section on climate change projections summarizes the best 
available science at present on what climate changes and perturbations the county may be exposed to 
in the future.  

The second dimension of vulnerability is sensitivity, which refers to the degree to which the system 
is impacted by a given stressor, change or disturbance.5 The effect may be direct (e.g., a change in crop 
yield in response to a change in the mean, range, or variability of temperature) or indirect (e.g., climatic 
or non-climatic stressors may cause people to be more sensitive to additional extreme conditions from 
climate change than they would be in the absence of these stressors).6 The sensitivity of a system is not 
just the result of climate-stresses, however, but also influenced by unrelated non-climatic stresses. For 
example, the elderly and frail are generally found to be more sensitive to extreme heat than healthy 
adults. People already under significant amounts of stress for health, economic, or psychosocial reasons 
may be more susceptible to climate-related health stresses. 

The third dimension of vulnerability is adaptive capacity. We use this short-hand here to include the 
ability to cope with extreme events, to make adaptive changes, or to transform more deeply, including 
the ability to moderate potential damages (negative consequences) and to take advantage of 
opportunities (beneficial consequences). While there are a number of ways to measure and evaluate 
adaptive capacity (and the scientific community does not agree on just one), this concept relates to the 
degree to which the system can adapt in order to deal with a stressors or change. Adaptive capacity can 
be assessed on any level of organization, from the individual to the national or international level. In this 
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report and for this workshop we focus on the individual and community (i.e. municipality, special 
population and economic sector) levels. The 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 social capital among stakeholders, and equity in the access to these 
resources and capacities. These definitions of exposure, sensitivity and adaptive capacity illustrate why 
in this report we focus extensively on the social characteristics of the countyΩǎ ǇƻǇǳƭŀǘƛƻn and economic 
sectors (Figure 2)7. 

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 opportunities.8 Strictly 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 view them as separate sets of actions but both as an equally necessary and 
complementary to each other. Mitigation thus limits the pace and ultimate degree of climate change, 
ultimately making it possible for natural and social systems to adapt, while adaptation addresses the 
consequences of change that could not be avoided.  For individuals familiar with disaster preparedness 
ŀƴŘ ƳŀƴŀƎŜƳŜƴǘΣ άƳƛǘƛƎŀǘƛƴƎέ ǇƻǘŜƴǘƛŀƭ ƛƳǇŀŎǘǎ ŦǊƻƳ ŘƛǎŀǎǘŜǊǎ ŀǊŜ ŀƳƻƴƎ ǘƘŜ ŀŎǘƛƻƴǎ ƻƴŜ ƳƛƎƘǘ ǘŀƪŜ 
to prepare for and adapt to climate change. To avoid unnecessary confusion, in this report, we will refer 
to adaptation as all those adjustments one might make in a system to prepare for and deal with the 
impacts of climate change.  

Finally, resilience is the ability of a system to absorb some amount of change, including shocks from 
extreme events, bounce back and recover from them, and, if necessary, transform itself in order to 
continue to be able to function and provide essential services and amenities that it has evolved or been 
designed to provide.9 In light of the potential risks from climate change, resilience has become a highly 
desirable outcome of adaptation for many. If adaptive actions can help a system be better prepared, 
able to bounce back faster and better from an extreme event, or deal with relative ease with changing 
conditions, continue to learn from such events and adjust over time, and provide the goods and 
services, the functions and amenities that are desirable, then adaptation may be considered successful. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Vulnerability of coupled human-natural systems (Source: Kasperson, 
Kasperson and Turner 2009) 
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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 the east (Figure 3). 
The county has a land area of 3,304 square miles and a low population density of about 75 persons per 
ǎǉǳŀǊŜ ƳƛƭŜ όŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ {ǘŀǘŜΩǎ ŀǾŜǊŀƎŜ ƻŦ ƻǾŜǊ нмт ǇŜƻǇƭŜ ǇŜǊ ǎǉǳŀǊŜ ƳƛƭŜύΦ ¢ƘŜ {ŀƴ [ǳŎƛŀ 
Mountains run through the middle of the county from north to south, which prevent the moist cool 
coastal climate from reaching 
inland where it is hot and dry. 
¢ƘŜ ǊŜƎƛƻƴΩǎ ǘƻǇƻƎǊŀǇƘȅ ŀƴŘ 
coastal exposure create many 
microclimates where 
temperatures can vary 
dramatically over short 
distances (e.g., the beach and 
near-coastal areas could be 
foggy and cool, while inland 
areas are hot and dry).10 
These conditions create the 
particular quality of life that 
residents enjoy but also just 
the right conditions for the 
ǊŜƎƛƻƴΩǎ ŘƻƳƛƴŀƴǘ ŀƎǊƛŎǳƭǘǳǊŀƭ 
product: wine. Variations in 
local conditions will also result 
in geographic differences in 
exposure to the effects of 
climate change.  

Several studies conducted 
for the State of California provide a first-order indication of the potential climatic changes that San Luis 
Obispo County may expect in the future. In addition, the National Center for Conservation Science and 
Policy compiled a report, entitled Projected Future Climatic and Ecological Conditions in San Luis Obispo 
County, on climate change impacts specific to the county, projecting changes in temperature, 
precipitation, vegetation, wildfire, and sea level. In short, climate change could lead to the following 
potential changes in the county: 

 Increase in inland temperature  

 Increasing droughts 

 Increasing severity of storms/rainfall events (resulting in intense runoff events and inland 
flooding) 

 Change in the number of fog days along the coast (potential for decrease or increase) 

 Increase of area burned annually by wildfires 

 Increased risk of landslides (due to increased occurrences of wildfires and intense rainfall 
events) 

 Sea-level rise along coast (resulting in more coastal flooding and coastal erosion) 
 
The following information is summarized from the statewide studies and projections reported for 

the county in a report by the National Center on Conservation and Science Policy (NCCSP).11 This NCCSP 

 Figure 3. Map of San Luis Obispo County showing topography in green 
(low), yellow, and red (high elevation) and the main highways as red 
lines. (Source: Map constructed by authors with topographic data from 
SLO County and UCSB Bren School and roads data from California 
Department of Transportation) 


































































































