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2050 General Plan
EXECUTIVE SUMMARY

Lake County's Resilience Journey

Over the past decade, Lake County has faced numerous climateelated challenges that have significantly
impacted the local community. Since 2015, devastating wildfireg including the Rocky Fire (2015), Valley
Fires (2015), Jerusalem Fire (2015), Clayton &if2016), Sulphur Fire (2017), Pawnee Fire (2018),
Mendocino Complex Fire (2018), August Complex Fire
(2020),LNU Lightning Complexires (2020) Cache Fire
(2021), Glenhaven Fire (2024)and Boyles Fire(2024)y
have burned through approximately 70 percent of the
county, causing loss of life and homes, reducing tourism,
and harming the local economy* Drought conditions have

Definitions

Vulnerability: The degree to which natural,
built, and human systems are at risk of
exposure to climate change impacts.

stressed local water supplies, and severe storms have
periodically isolated communities by causing power

outages and blocking transportation routes? Flooding of
Clear Lake isalso an issue, with the lake flooding in both

Hazard: An event or physical condition
that has the potential to cause fatalities,
injuries, physical damage, or other types
of harm or loss.

2017 and 2019. Per the National Flood Insurance Program
flooding on Clear Lakecauses Lake County to havehe
highest number of claims andhighest cost of claims in the
State of California.These disasters have led to multiple
evacuations and property losses, prompting the County,
cities of Clearlake and Lakeport,Tribal governments, and
other stakeholders to collaborate on building a more
resilient Lake County.

Adaptive Capacity:The ability of people
and assets to adjust to potential damage
from climate change hazardsto take
advantage of existing opportunities such
as funding, tools, and resourcesor to
respond to the impacts of climate change.

Impact: The effects (especially the
negative effects) of a hazard or other
conditions associated with climate
change.

In 2018, Lake County established théake County
Community Risk Reduction Authority through a joint
powers agreement to reduce fire risks, improve
community infrastructure, manage funding sources, and
develop training tools to enhance resilience. This
agreement was updated in 2021 to include the citiesfo
Clearlake and Lakeport, local Tribal Governments, and
water districts to foster collaborative resilience planning. In 2022, the County created the Chief Climate
Resiliency Officer position to develop a comprehensive local resilience strategy. Through the
partnerships, Lake County secured a grant through the California Adaptation Planning Grant Program in
2023 to launch the "Planning for an Equitable Climat&afe Lake" project, which includes preparation of
this Climate Vulnerability Aalysis, an evacuation study, and a Climate Adaptation Plan as part of the Lake
County 2050 General Plan Update.

Source:9 ¢ GRh Y/ URC W] YZ2IJ]
Emergency Services2020. Callfornia
Adaptation Planning Guide
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Pillars of Landscape Resilience

The Lake County Office of Climate Resiliency has developed a resilience framework, thiillars of
LandscapeResiliencet 88 guide resilience planning efforts that interlink ecology and resilience. This
framework recognizes the interdependence of ecological, economic, built, and social systemt® address
the comprehensive and interdependent climate vulnerabilities identified in this aalysis.

These pillars focus on enhancing community capacity, fostering sustainable economic opportunities, and
improving ecosystem healthy all essential for supporting those most at risk from climate change. The
Climate Adaptation Plan will use these findings andhe Pillars of Landscape Resilience framework to
develop strategies that address Lake County's most significant vulnerabilities while building axisting
strengths and opportunities for a more resilient future.

The framework comprises ten pillars:

Biodiversity Carbon Economic Fire-Adapted
Air Quality Conservation Sequestration Diversity Communities

v s o
e
Social and Cultural

Fire Dynamics Forest Resilience Well-Being Water Security

v

Climate Vulnerability Analysis

The Lake CountyClimate Vulnerability Analysisevaluates how climate change hazards may affect Lake
County's community members, built environment, services, infrastructure, and natural systems. Prepared
with guidance from the California Adaptation Planning Guidéthis analysis follows the four-step process

in FigureD-1to evaluate the degree to which people and community assets are susceptible to harm from
climate change and associated hazards.
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Figure D1  Vulnerability Analysis Process

Step 1. Identify Exposure

@ Step 2. Analyze Sensitivity

and Potential Impacts

Step 3. Evaluate Adaptive
Capacity

Step 4. Assess Vulnerability

The Lake CountyClimate Vulnerability Analysisexamined the vulnerability of 18 different population

groups, 19 types of buildings and infrastructure, 7 economic drivers, 6 ecosystems, and 8 key services to 8
climate hazards. Theanalysis found that wildfire and smoke present the greatest vulnerabilities

countywide, followed by severe weather, flooding, and drought. The populations facing the highest climate
risks are people of color and immigrant communities, people with high outdoor exposure, households in
poverty, Tribal communities, and persons with chronic ilinesses and/or disabilities. The most vulnerable
community assets are energy and communication infrastructure, homes, transportation systems, andhe
agriculture industry. The findings will inform the development of the countywide Climate Adaptation Plan
and the Lake County Health and Safety Element update, helping to safeguard Lake County against current
and future climate-related hazards.

Climate Stressors

Climate change is causing shifts in longerm weather Cascading and Compounding Effects

patterns that are increasing the frequency and intensity of ~ cascading Effects: When an extreme
natural hazards in Lake County. Climate stressors fall into  event causes a series of secondary events
two categories: primary climate stressors and secondary  that are larger than the initial impact.
climate stressors. Primaryclimate stressors are direct
effects of rising global temperaturey changes in
temperature and precipitation patterns. These primary
stressors lead to secondary climate stressors or hazards,

which are events or physical conditions that can cause Source: IPCC. 2019. Extremes, Abrupt
harm to people, property, and natural systems' Changes and Managing Risk.

Compounding Effects: When multiple
hazards or drivers occur simultaneously,
amplifying their collective impact.
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TheClimate Vulnerability Analysisevaluates the following secondary climate stressors resulting from
changing temperatures and precipitation patterns.TableD-1 describes each of the primary and secondary
climate stressors; the past and projected future occurrences of each climate stressor; the impacts of each
climate stressor on the built and natural environment; and the impacts of each climate stressor on
vulnerable populations.

£ &

Agriculture and forestry Drought Extreme temperatures Flooding

pests and diseases

Human health hazards  Landslides and debris Severe weather Wildfire and smoke
flow
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Table D1 Primary and Secondary Climate Stressors

Climate
Stressor

Past, Present, Future

Impact on Builtand Natural
Environment

Impact on Vulnerable
Populations

Primary Climate Stressos

Past Historical (1961 to 1990)yannual average minimum
temperature was 37.9°F countywide The annualaverage
maximum temperature was 67.7°F countywide.

Presentand Future: Annual average minimum temperatures
are projected to increaseto 40.9°F by 203042.3°F by

Changes in midcentury (2035 to 2064) and 45.9°F by late century(2070
Temperature | to 2099). Annual average maximum temperaturesire
projected to increaseto 70.8°F by 2030, 2.4°F by
midcentury, and 75.8°F by late century.
Past Historical annual average precipitation was
'O approximately 42 inches countywide.
Presentand Future: Precipitation is projected to increaseto
Changes in 47 inches by midcentury and51 inches by late century.
Precipitation Thoughoverall rainfall will increase, itis likely to occur during
Patterns fewer, intense storm events with longer dry periods between

storms.
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Climate Impact on Builtand Natural Impact on Vulnerable

Past, Present, Future

Stressor Environment Populations

SecondaryClimate Stressors (Hazards)

@

o ] Agricultural Productivity Decline @
Past Tree mortality increased from 3,000 dead trees in 2019 5
ﬁ to over 1,00000 by2024. Sudden oak death was identified in ‘ﬁs(; Income Loss
’,;.-" southwestern portions of the countyand Mediterranean Oak -d
%’ Borer detected in2022in Middletown moving northwardinto Habitat Loss

Agriculture and | the Mendocino National Forest by 2024
Forestry Pests
and Diseases

Present and Future Warmer temperatures and changing Food & Water Insecurity

precipitation patterns will create more favorable conditions P Deli Di " @
for agricultural and forestry pests and diseases. ower Dellvery Disruption

Mental & Behavioral Health

®

2
r

Structure & Property Damage

'-i% Food & Water Insecurity
Past Significant droughts in 19761977, 2014, and 2026 N/
2021. Water SupplyQuality Reduction
‘3_‘)‘ ~4 Presentand Future: More frequent and severe droughts Income LosS
) S~ likely, with longer durations and shorter recovery periods.
Drought County reached D3 level (Extreme Drought) in 2020 and Agricultural Productivity Decline @
fluctuated between D3 and D4 (Exceptional Drought) through W
2021. M:(i‘ Mental & Behavioral Health
b

Habitat Loss

Public Health Risks
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Climate

Past, Present, Future

Impact on Builtand Natural

Impact on Vulnerable

Stressor

N

Extreme
Temperatures

Past Multiple heat events included June 2019 (record
breaking temperatures), July 2021 (100°F+ temperatures),
September 2022 (prolonged heat wave), July 2023
(temperatures over 100°Fand July 2024, the hottest month
ever recorded in California

Presentand Future: Extreme heat days projected to increase
from 4 days annually to 12 days by 2030, 20 days by
midcentury, and 42 days by late century. Warm nights
projected to increase from 5 to 77/aysannually by late
century.

Environment

®

Power Delivery Disruption

Agricultural Productivity Decline

e

Structure & Prop

Emergency Servicestrain

D

rty Damage

Populations

O

Physical Injury

Public Health Risks

Mental & Behavioral Health

L, 5

=

Flooding

Past

1 February 1998 (60+ homes flooded, $5 million in
damages)

1 January 2006 (federal disaster declaration)
December 2014 (state of emergency)

1 February 2017 (forced evacuations, $%0 7 million in road
damage)

E ]

Presentand Future: More intense precipitation events likely
to cause more frequent and severe flooding, particularly
around Clear Lake and along waterways.

K
.

Structure & Property Damage

B
>

ﬁ )
4

Transpo

=

tation Disruption

-

(

Water Supply/Quality Reduction

Emergency Servicestrain

&

Displacement

@

Income Loss

Access to Services Reduction

O

Physical Injury
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Climate

Stressor

Past, Present, Future

Impact on Builtand Natural
Environment

Impact on Vulnerable
Populations

<

Human Health
Hazards

Past West Nile virus first detected in 2004; COVH29
pandemic (2020rpresent) with 13,860 total cases and 192
deaths in Lake County as of February 2024.

Presentand Future: Ongoing concerns with vectotborne
diseases and harmful algal blooms in Clear Lake. Warmer
temperatures expectedto expand ranges and seasons for
disease vectors.

Emergency Servicestrain

§J

Water Supply/Quality Reduction

@

Agricultural Productivity Decline

O

Physical Injury

Access to Services Reduction

s

Landslides and

Past Spring Valley Landslide (Cache Creek Slide) showed
considerable movement between 1993and 1999. Anderson
Springs landslide (~4 acres) and Ettawa Springs landslide (~
acres) discovered during 2017 winter storms.

e

Structure & Property Damage

¥

ﬁ_
&

-

Transportation Disruption

®

&

Displacement

O

Physical Injury

Debris Flows | Presentand Future: More frequent landslides and debris
flows likely due to increased wildfire activity followed by
intense precipitation events. Power Delivery Disruption Access to Services Reduction
Emergency ServicesStrain Income Loss
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Climate

Past, Present, Future

Impact on Builtand Natural

Impact on Vulnerable

Stressor

Severe weather

Past: Lake County has received 13 federal disaster
declarations for severe winter storms since 1950. Notable
events include winter storms in 1986, 1998 EIl Nifio floods,
2005to 2006 winter storms ($5 million in damages), 2017
winter storms (two separate federal disaster declarations),
2019 atmospheric river events, and 2022 2023 winter
storms.

Presentand Future: More extreme precipitation eventsare
expected, with increased frequency and intensity of
atmospheric rivers. Thoughdamage directly associated with
severe weather has historically been limited, secondary
hazards like floods, landslides, and power outages will
become more significant.

Environment

e

Structure & Property Damage

®

Power Delivery Disruption
i

>

%ﬁ_ﬁﬁ
v

Transportation Disruption

Emergency Services Strain

Populations
&

Displacement

O

Physical Injury

Access to Services Reduction

Mental & Behavioral Health

%

Wildfires

Past

1 2015 Rocky Fireand Jerusalem Fire (69,438 acres,
43 homes destroyed)

9 2015 Valley Fire (76,067 acres, 1,280 homeakestroyed, 4
deaths)

2016 Clayton Fire 8,929 acres,189 homes destroyed)
2017 Sulphur Fire (2,200 acres, 138 homegestroyed)
2018 Pawnee Fire (15,185 acres, 12 homekestroyed)
2018 Mendocino Complex (459,123 acres, 157 homes
destroyedin Lake County)

2020 August Complex1,032,648acres)

2021 Cache Fire §3 acres, 100+ structures destroyed)

1 2024 Boyles Fire &1 acres, 33 structures destroyed)

=A =4 =4 =1

= =

Structure & Property Damage

Power Delivery Disruption

Habitat Loss

Emergency Servicestrain

(o]

&
Displacement

(RN
D

Mental & Behavioral Health

Ce

Physical Injury

2

Income Loss
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Climate Impact on Builtand Natural Impact on Vulnerable

Stressor

Past, Present, Future

Environment Populations
Presentand Future: Annual average acres burned projected B o 1
to increase by 35percent by midcentury and 50percent by % @%
£

late century. More extreme fire behavior expected.
Transportation Disruption

Y

Water Supply/Quality Reduction| Access to Services Reduction

Sources:

I Cal-Adapt. 2024 Climate Tools https://cal -adapt.org/tools/.

1 U.S. Forest Service. 2022. Aerial Detection Survey: 2022 Summary Repbtips://www.fs.usda.gov/Internet/FSE_ DOCUMENTS/fseprd1088611.pdf

1 Lake County. 2025. 2025 Lake County Mulfiurisdictional Hazard Mitigation Plan (Draft for Public Review).
https://www.lakesheriff.com/DocumentCenter/View/13585/2025 -Lake-County-Multi-JurisdictionalHMP-_ DRAFfor-Public-Review?bidld=

1 U.S. Drought Monitor. 2023. "Time Serig€ountytLake County (CA).https://droughtmonitor.unl.edu/DmData/TimeSeries.aspx.

1 NOAA National Centers for Environmental Information (NCEI) Storm Events Databaséps://www.ncdc.noaa.gov/stormevents/ .

9 California's Fourth Climate Change Assessment. North Coast Regional Summary Report. 20b&ps://www.energy.ca.gov/sites/default/files/
2019-11/Reg_ReportSUMCCCA42018-001_NorthCoast_ADA.pdf

1 Lake County General Health Department COVH29 Dashboard. 2023 https://www.lcghd.org/covid19/ .

1 California Office of Environmental Health Hazard Assessmen®R024.Vector-Borne Diseases Reporthttps://oehha.ca.gov/climate -change/
epic-2022/impacts-human-health/vector-borne-diseases.

I ——
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KeyFindings

The key findings of th&Climate Vulnerability Analysisare the identification of the people and community
features that are highly vulnerable to natural and humammade hazards.A population or a community
asset in these key findings reflects the severity of climate change impacts and level of harm, but also
considers other factors, such as the size of the population, the role that the asset plays in maintaining
community-wide well-being, and the potential of the population or asset to be impacted by compounding
or cascading effects of interactinghazards.

Wildfire and smoke are responsible for the greatest number of high vulnerabilitieuntywide, followed by
severe weather, flooding, anddrought. Countywide, the populations facing the greatest risk from climate
changeare people of color and immigrant communities, people with high outdoor exposure, households in
poverty, Tribal communities, and persons with chronic illnesses and/or disabilities. The most vulnerable
community assets are energy and communication infrastructure and services, homes, transportation
infrastructure, and agriculture as an economic driver. The follwing paragraphs give additional detail about
each identified key finding.

People of Color and Immigrant CommunitiesThese communities face disproportionate impacts from all
climate hazards due to historical marginalization, language barriers, and economic constraintsMany

work in outdoor occupations directly exposed to extreme heat, wildfire smoke, and agricultural pests. They
often live in areas with limited infrastructure and may distrust or lack awareness of government services,
making it difficult to access critical resources during emergencies.

People with High Outdoor ExposureAgricultural, forestry, landscaping, and construction workers face
increased health risks from extreme heat, vectoborne diseases, and wildfire smokedue to direct
exposure from outdoor occupations Those experiencing homelessness (approximately 290 individuals
countywide) lack adequate shelter from hazards and have limited access to water, sanitation, and
healthcare.®

Households in Poverty:Approximately 17percent of unincorporated county residents, 11percent of

Lakeport residents, and 25percent of Clearlake residents live in poverty.These households typically lack
resources to invest in home repairs, weatherization improvements, and disaster preparedness. They often
have inadequate insurance coverage, making recovery from disasters particularly challenging. Rising utility
costs during drought or extreme heat disproportionately impact their limited budgets.

Tribal Communities: Tribal communities face significant disruptions to cultural practices and resources
from climate hazards. Drought and extreme heat threaten traditional food sourcesnd wildfires damage
culturally significant sites.® Water quality issues in Clear Lake, a vital cultural and subsistence resource,
disproportionately impact tribal members, and housing insecurity among tribalmembers limits adaptation
options.

Persons with Chronic llinesses and/or DisabilitiesApproximately 21percent of residents in both
unincorporated Lake County and Clearlake, and 1percent in Lakeport, have some type of disability.
These individuals face heightened risks during emergencies due to mobility challenges, medical
dependencies, and evacuation difficulties. Extreme heat, poor air quality, and vectdrorne diseases can
exacerbate existing health conditions.
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Energy and Communication Infrastructure and Servicesthese systems are highly vulnerable to flooding,
landslides, severe weather, and wildfire, particularly in remote areas with limited redundancy. Damage to
power lines or communication towers can disrupt essential services for extended periods. Power outag
during extreme heat or winter storms create cascading impacts on other critical systems and vulnerable
populations.

Homes: Residential structures throughout the county face multiple hazardsincluding wildfires, flooding,
landslides, and severe weather. Even minor initial damage can lead to mold, mildew, and foundation
failures that render homes uninhabitable. Extreme heat and wildfire smoke create dangerous indoor
temperature andair quality conditions, particularly for residents without adequate cooling systems or air
filtration.

Transportation Infrastructure: Roads, highways, bridges, and transit networks are vulnerable to flooding,
landslides, severe weather, and wildfire, especially given the county's challenging geography. Damage to
critical routes like SR20, SR29, SR53, and SR175 can isolate communities, block evacuations, delay
emergency response, and disrupt supply chains? Many rural areas depend on singlaccess roads with
few or no alternatives.

Agriculture and Timber IndustriesiThese economic drivers face substantial harm from agricultural pests,
drought, extreme temperatures, flooding, severe weather, and wildfire. Climateelated hazardsthreaten
crop yields, timber harvests, and the livelihoods of agricultural workers. The wine grape industry, pear
production, and other key crops are particularly sensitive to changing climate condition$.

Forests and Woodland Habitat:These ecosystems are highly vulnerable due to their overlap with high fire
severity zones and susceptibility to drought, extreme heat, and pest infestations. Weakened forest and
woodland habitats can ignite more easily during wildfires, creating devastatp crown fires. Oak woodlands
face threats from sudden oak death and highintensity wildfires that prevent natural regenerationt?

Water and Wastewater Treatment, Delivery, and CollectionVater infrastructure is vulnerable to drought,
flooding, landslides, and wildfires. Reduced groundwater supply during drought threatertte security of
domestic and agricultural watersupply. Infrastructure damage can disrupt service delivery and potentially
contaminate drinking water. Harmful algal blooms in Clear Lake during drought and extreme heat
conditions pose additional water quality challenges®®

Other Significant Findings:
9 Older adults (65 years and olderjace unique vulnerabilities due to physical limitations, fixed incomes,

and social isolation.

1 Persons living in nanufactured homes are particularly vulnerabledue to existing financial burdens,
resiliency of the home structure, and few adaptive capacity options.

1 Isolated communities face challenges accessing emergency services and evacuating during disasters

1 Outdoor recreation and tourism, which arevital economic drivers, are threatened by multiple climate
hazards.

1 Aquatic habitats face degradation from warming temperatures, altered precipitation patterns, and
harmful algal blooms.
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1 Emergency servicesnay be overwhelmed by increasing demand and disruptions during hazard events

1 Public transit accesscan be severely limited duringand after climate hazard events, isolating transit
dependent populations.
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INTRODUCTION
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Over the past decade, wildfiresdrought, severe storms and other natural hazards have devastatethe
Lake County community.In 2015, theRocky Fire Jerusalem Fire, and/alley Firesburned throughthe
southern portions of the county, followed by the Clayton Fire in 2016Sulphur Fire in 2017Pawnee Fire in
2018; Mendocino Complex Fire in 2018and most recently, the August Complex Firend LNU Lightning
Complex Firesin 2020.Since 2011, more than 60 percent of the county haburned, contributing to loss of
homes, reduction in tourism, and economic harm to thoseresiding in both the county and incorporated
cities.* Recent droughthas also shocked the countydue to the reliance onlocal surface water Clear
Lake) and groundwater sources for domestic, agricultural, and firefighting supplyThe rural nature of the
county and dispersed water systems have created both water quality and quantity challengemce the
1970sfor homes, businesses, agriculture and sensitive species, like the Clear Lakehitch (Lavinia
exilicauda chi). Most recently, severe stormshave isolated the county from the surrounding region by
causing power shutoffs, debris to block roadways, and

storquter to wash outmajor tra.nsportation r.outes. Lake County Community Risk
These disasters have led to mult.lple evacuatlons.and Reduction AuthorityMembers
property loss over the yearsleading the County, City of )

Clearlake, City of Lakeport Tribal governments, and other A County of Lake

service providersand land managersto come together to A Lake County Watershed Protection
plan for a more resiliert Lake County. District

A Lakeport Fire Protection District
Lake County Community Risk Reduction A Northshore Fire Protection District
Authority A South Lake County Fire Protection
District
In 2018 and 2019, theCounty of Lake the__l_ak% County A Kelseyville Fire Protection District
Watershed Protection District,and theH Y 2 U Bjre K 1 A Lake County Fire Protection District
P.rotection D.istricts formed the Lake Cgunty Community A City of Clearlake
Risk Reduction Agthorlty through a Joint Powgrs . A City of Lakeport
Agreement Thepr.lm.ary goals of the Community Risk A Callayomi County Water District
Reduction Authorityinclude: 2 o
A Clearlake Oaks County Water District
1 Development of resources to reduce fire risks A Cobb Area County Water District
1 Developmentof community infrastructure A Lower Lake County Water District
improvements A Habematolel Pomo of Upper Lake
1 Management of funding sourcego support program ) In@ans _
implementation A Mlc!dletown Rancheria of Pomo
Indians
1 Development of training toolsto improve the resilience Sl Bermd ek o Barne e

C >

of local forests and the overall community. A Scotts Valley Band of Pomo Indians
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In 2021, the Lake CountyCommunity Risk Reduction Authority RRAupdated the Joint Powers Agreement
to add the cities of Clearlake and Lakeportjocal Tribal governments and County water districts to foster a
collaborative processfor resilience funding and program managementSeveral community partners
support the Risk Reduction Authorityln 2022, the County of Lake received a grant from the California
Office of EmergencyServices to funda staff position of Chief Climate Resiliency Officeto focus on the
development of a comprehensive local resilience strategy, interlinking ecology and resiliencandworking
with a broad spectrum of collaborators to identify challenges and capabilities, while making plans to
address the gaps between the two.

Through thecreation of the Chief Climate Resiliency Officer position, thepartnership created by thelLake

County Community Risk Reduction AuthorityJoint Powers Authorityand collaboration with the Lake

County Resource Conservation District and Lake County Fire Safe Coundilake County was able to

securea grant throughthel Y2 131 UY I kKt W8 nn REIJWY n Wx ¢ U AdHQdtich Plandinglll9 o R G ¢ «
GrantProgramin 2023to launch countywideresilience efforts through the Planning for an Equitable

Climate-Safe Lake(Climate Safe Lakeproject. The work program for theClimate-Safe Lakeproject

includes the development of acountywide Climate Vulnerability Analysis evacuation study, and climate
adaptation plan.

Lake CountyPillars of Landscape Resilience

,,oo%& ‘A“ The Lake County Office of Climate Resiliency developed a
¢ R | i 1A resilience framework, thesRillars of Landscape
*.';;M At RERNDUARNU AW Y WNa RT 3WI Wt RaGRIUT

interlink ecology and resilience. This frameworkadapted

from adapted the Tahoe9 WU ql ¢ G WERWI | ¢ Wf URqR
Landscape Resilience recognizes the interdependence of
ecological, economic, built, and social systemsto address

the comprehensive and interdependent climate

£ vulnerabilities identified in this analysis.

N THE PILLARS
*or RESILIENCE

i

Altg3 N gneU3N

These pillars focus on enhancing community capacity,
fostering sustainable economic opportunities, and
improving ecosystem healtty all essential for supporting
those most at risk from climate change.

Each of the 10 pillars provides a measurable metric for ecosystem and social resilience. These pillars are:

1. Air quality 6. Carbon sequestration

2. Water security 7. Fire dynamics

3. Wetland integrity 8. Fire-adapted communities

4. Biodiversity conservation 9. Economic diversity

5. Forest resilience 10. Socialand cultural well-being

The Climate Adaptation Plan will use tafindings of this Climate Vulnerability Analysisand the Pillars of
Landscape Resilience framework to develop strategies that address Lake County's most significant
vulnerabilities while building on existing strengths and opportunities for a more resilient future.
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Countywide Climate Vulnerability Analysis

The County of Lake the City of Clearlake, and the City of Lakepodonducted a comprehensive Climate
Vulnerability Analysisto evaluate how climate change hazards may harrthe community. This Climate
Vulnerability Analysis preparedwith guidance from the California Adaptation Planning Guideanalyzes
climate vulnerability, which is the degree to which people, nature, the built environment, and other
systems are susceptible to harm from climate change and associated hazards. This includes physical and
mental injuries, property damage or destruction, emironmental harm, economic damage, and other
factors. See Attachment D1 for a detailed description of the methods used for this analysis.

TheClimate Vulnerability Analysishelps community members, Countyand City staff, special districts, and
decision makers understand how climate change hazards may alter community conditions and what parts
of the countywide community (people and places) should be prioritized for adaptation and resilience the
Climate Adaptation Plan.The County will use this analysisto make recommendations that will improve
resiliency inLake County in an equitable, integrated, and tailored manner. The findings from theClimate
Vulnerability Analysiswill be used to inform the goals strategies, and actions in the countywide Climate
Adaptation Planand the Lake County General Plarispecifically the Safety Elemen). This Vulnerability
Analysiscan also informfuture updates to the City of Clearlake and City of Lakeport General Plarthe
Community Wildfire Protection Plan, andLake CountyMultijurisdictional Local Hazard Mitigation Plan
Integration of the results across multiple countywide and citywide plansvill help safeguardLake County
against both current and future hazard conditions, including the changes in hazard events from climate
change.

Clear Lake

Clear Lake is the largest natural freshwater lake entirely in California, covering approximately 68 squal
miles. It is also one of the oldest lakes in North America, estimated to be around 2.5 million years old.
This unique geologic and ecologic settingugpports diverse wildlife, including large populations of
endemic fish, such as the Clear Lake hitchavinia exilicaudachi). The lake's shallow waters promote
rich plant life, which in turn sustains various species of birds and other wildlifeThe Clear Lake
watershed also includes wetlands that filter sediments and nutrients, thus enhancing water quality and
supporting biodiversity.

Clear Lake is a cornerstone of the local economy, particularly through tourism. The lake attracts
thousands of visitors annually for activities such as fishing, boating, swimming, and hiking. In peak
seasons, especially during summer fishing events, the ftux of tourists significantly boosts local
businesses in hospitality and retail] as well asagritourism activities in the surrounding areasClear
Lake also provides much of the county with drinking water, including the City of Lakeport, City of
Clearlake, and several unincorporated communities along the shoreline of the lake.
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COMMUNITY PROFILE

2050 General Plan

Lake County is centrally located in the north-central part of California, directly north of the San Francisco
BayArea. Itis surrounded bythe counties of Glenn, Colusa, YoloNapa, Sonoma, and Mendocino. Access
to the county is primarily provided byState Route ER) 29 traveling north from Napa CountySR-175 and
SR20 traveling east from Mendocino Countyand SR-20 travelingwest from Colusa County. The county
coversan area of approximately 1,329 square miles, 73 square miles of whidonsists of water, most
notably Clear Lake which is the largest natural lake wholly within Califmia. The county is home to a

diverse set of ecosystems and habitats due to the diverse
topography ranging fromSnow Mountain East a7,055-foot
peak in theBerryessa Snow Mountain Wilderness National
Monument, to Cache Creek and Putah Creek that flow into
the Sacramento RiverVolcanic features, such as the Clear
Lake Volcanic Field have shaped the topography intoseries
of mountains and valleys, forming numerous lakes and
forests throughout the landscape.

The land inLake County is owned and managed by a mix of
federal, Tribal, State, nonprofit, local governments, and
private individuals andorganizatons. The U.S. Forest Service
owns the largest portion of land through the Mendocino
National Forest andco-managed the Berryessa Snow
Mountain National Monument with the Bureau of Land
Management The federal Bureau of Land Management and
State of Californiaown andmanage severalopen space
areas, such as South Cow Mountain OffHighway Vehicle
Recreation Area, Boggs Mountain Demonstration State
Forest, and Clear Lake State ParkWhile not a government
entity, the Lake County Land Trusthanagespublic lands
throughout the county, including over six preserves, Monitor
Island, and the Rodman Nature Center. Locally,.ake County,
the City of Clearlake, and the City of Lakeport own and

Tribal Lands in Lake County

Lake County is home to severederally
recognizedTribes, which directly descend
from the Pomopeople that have
historically inhabited the Clear Lake area
for over 11,800 yearsTheseTribes
include Big Valley Band of Pomo Indians,
Elem Indian Colony, Habematolel Pomo
of Upper Lake, Koi Nation of Northern
California, Middletown Rancheria of Pomo
Indians, Robinson Rancheria Pomo
Indians, and Scotts Valley Band of Pomo
Indians. Many of theseTribes have
developed economic ventures to achieve
self-sufficiency and the Lake County
Tribal Health consortium provides
medical services toboth the tribal and
non-tribal Lake County community. More
information is availableonline:
https://www.lakecountyca.gov/1524/
History-of-Lake-County-Pomo-Indians.

manage land in the unincorporated and incorporated areas of the county. The following sectisprovide

community profiles of each of these three local jurisdictions.
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Unincorporated Lake County

The unincorporated areas of Lake County are scattered throughout thmunty. The unincorporated county
is connected bySR-20, SR53, SR29, SR175, and SR281, with other major roads such asButts Canyon
Road, Morgan Valley Roadand Scotts Valley Road connecting the more rural areas of the unincorporated
county. Transit serviceis limited in the county, with LakeTransit providing bus service around Clear Lake
and between unincorporated communities in southern Lake County.

Land uses in the unincorporated couny are rural innature butvary widely fromagricultural lands outside
of communities; to parks and open spaces surrounding Clear Lake Lake Pillsbury, and Indian Valley
Resenwir; to residential and commercial areas in communitiessuch as Cobb, Lucerne, and North
Lakeport. The agricultural land uses support the thriving agriculture economywith major crops including
wine grapesand pears, cannabis, livestock such aspoultry, and timber.* The parks and open space areas
provide a foundation for a robust outdoor recreation and tourism economic sectqrespecially in the
summer months. Visitors travel to the county to participate in water recreation activities on Clear Lake,
hiking and bicyclingon the nearby State and federdlands, and camping at the dozens of tent and
recreation vehicle campsites across the county.Agricultural lands and the geothermal areas of southern
Lake County also supporiagritourism and resort activities. Thecommercial and residential areas of the
unincorporated county host local businesses and servicedor both residents and visitors.

The socioeconomic and demographic profile of Lake Countgresents a diversepopulation with unique
social and economic characteristics. According to the 2022 American Community Surveynincorporated
Lake County is home t046,398 people with a median age o#14 yearsand amedian household income of
approximately $56,260.1° The population includes a significant proportion of older adult{65 years and
older), who make up 25ercent of the community, while children under the age of 18 account for 21
percent. Despitethe thriving agriculture and tourism economy the unincorporated county faces notable
challenges, including a poverty rate of 1percent and 21 percent of the population living with a disability
Transportation and connectivity issues aralso prominent, with 9 percent of residents lacking access to a
vehicle and 19percent of households without internet access. Housing insecurity is also evident, with 290
individuals experiencing homelessness and 2@ercent of households living in rental accommodations.

As shown inFigureD-2, the County divides up the unincorporated areasinto eightplanning areas:

1 Cobb Mountain Area.The Cobb Mountain Area encompasses 47,388cres within the mountainous
territory in southwestern Lake County with vehicle access to the area provided by SR75. The
unincorporated communities of Cobb, Loch Lomond, and Pine Grove are the primary population
centers, hosting various mountain resorts hot springs, geothermal steam fields and Cobb Mountain

1 Kelseyville AreaThe Kelseyville Area covers 48,192 acréis western Lake County with vehicle access
provided bySR29 andSoda Bay RoadThe unincorporated communities ofFinley and Kelseyvilleare
the primary population centers providing housing and commercial areas that supporthe rural
agricultural lands. The area is known for producing walngtand wine grapeagricultural products. The
Kelseyville communityis home tonumerous retail shops and is near Clear Lake State Park, which

RUHG2T It WEW2RERaVY! kKt WHPIOUqU! AWHe G CGRUNAWAY ¢ qRUNSA LGS R
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1 Lakeport Area The LakeportArea covers 52,472 acre®f land stretching from the city limits of Lakeport
to the Mendocino County line SR29, SR175, andScotts Valley Road providerehicle access to the
area. This area is home to the County seat in the City of Lakeport, as well as the unincorporated
community of North Lakeport.North Lakeport consists ofprimarily residential subdivisions, several
mobile home parks, and scattered commercial development. Sutter Lakeside Hospital, along with
several medical officesprovide medical services to thecommunity countywide.

1 Lower Lake AreaThe Lower Lake Area is in the southeastern portion of Lake County, coveritig162
acres of land.SR29, SR 53, and Morgan Valley Road provide vehicle access to the areBhe
unincorporated communities of Lower Lake and Seigler Springs are the primary population centers,
hosting some of q 6 1J L9 Ymirdeshistiric structures, residences, resorts, and the Anderson $ate
Historic Park, providing thousands of acres of open space.

1 Middletown Area The Middletown Areas in the southernmost portion of Lake County, covering 94,175
acres of landwith vehicle access provided bySR29, SR175, and Butts Canyon RoadThe primary
population center is the unincorporated community of Middletown Other unincorporated
communities in this area include Anderson Springsa setof hot springs and a resort; Hidden Valleya
residential and recreation area adjacent to Hidden Valey Lakddarbin Springs a set of three springs
turned into a resort in the late 1800sand Whispering Pinesa family resort. This area is also homeo
livestock ranches, vineyards, and the Geysers Geothermal Field.

1 Rivieras Area' The Rivieras Areds along the western shores of Clear Lake, covierg 26,390 acres of
land. SR29, SR281, Soda Bay Road, and Point Lakeview Road provide vehicle access to the arBais
local planning areaprimarily supports residential and scattered commercial usesas well as
recreation such as boating, fishing, picnicking, and swimming associated with Clear Lake.
Unincorporated communities in the Rivieras Area include Buckingham, Clearlake Riviemgjviera
Heights, Riviera West, and Soda Bay.

1 East LakeCommunities Area TheEast LakeCommunities Area covers 201,300 acres of lanth the
north and eastern portions of the county SR 20 and SR53 provide primary vehicle access to thearea,
including the City of Clearlake Unincorporated communities in this area include Clearlake Oaks,
Double Eagle Ranch, Glenhaven, Kono Tayee, Lucerne, Paradise Valley, and Spring Vallapy of
these communities support housing in the unincorporatedcounty, as well aslodging and retail for
tourism and county parks and campgrounds for outdoor recreation

1 North Lake CommunitiesArea. TheNorth Lake CommunitiesArea is the largest planning area, covering
302,792 acres of land, much of which is in the Mendocino National ForessR20 and SR29 provide
primary vehicle access to the areaUnincorporated communities in this area include Blue Lakes, Lake
Pillsbury Ranch, Nice, Saratoga Springs, and Upper Lakdany of these communities consist of
resorts, campgrounds, and lodgesdue to natural springs and thformation of Scott Dam in northern
Lake County.The unincorporated communities of Nice and Upper Lake are the main population
centers, providing homes,retail and commercial areas, and parks for both residents and visitors.

1 Although the Rivieras Area shares a ZIP code and supervisorial district with Kelseyville, tiake County 2050
General Planidentifies it as a separate planning area to reflect its distinct identity and development characteristics.
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Figure D2 Lake County Area Plan Boundaries
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City of Clearlake

The City of Clearlake is a community adipproximately
16,500 people along the southeastern shore of Clear Lake
bordered bythe unincorporated communities of Clearlake ~ Borax Lake is a National Historic

Borax Lake

Oaks to the north Lower Lake to the south, and rural Landmarkand is thought to be home to
unincorporated Lake County to the eastSR53 provides one of the first major lakeshore dwelling
vehicle access through the city connecting the communities in North America, with
agricultural lands in southern Clearlake withresidential artifacts found dating back to 12,000
areas in the center of the city, and agricultural and low years ago.During the California Gold
density residential areas in the northern portion of the city. Rush, the California Borax Company
Lake Transit Authority operategour routes through the harvested borax from the l&e to help in
city, connecting education centers, healthcare facilities, the gold extraction process in the region

government offices, and retail centers.The lakeshore

areas of the city consist primarily of homes, lodging, and parksuch as Redbud Parland Austin Park The
northwestern portion of the city contairs Borax Lakewhich is a National Historic Landmark Other
important ecosystems in the city include aquatic and wetland habitats along the Clear Lake lakeshore,
riparian areasalong Cache Creekforested areas covered in oakmadrone forests and chaparral, and
grasslands and shrublands scattered throughout the city

Clearlake has adiverse economy centered on outdoor recreation and tourism, but suppoed by

education, healthcare, and government servicesThe tourism and recreation industry is driven primarily by

the proximity of Clear Lake which draws visitorsto fishing, boating, and water sports. This supports the

GEl NUW Wag¢ec RAWWIY q¢ HIRY 6 G130 qt W 2 A6 Wiecrdafonahvdhicte RUWIc UT WA ¢ !
parks and other lodging near the lakeshore-ealthcare and social assistancethrough the St. Helena

Hospital, Lake County Tribal Health Consortium facility¢c UT Waq é JWé W qJl ¢ Ukt W9 G RURHWEe |
industries in the city, which also provide essential services to the community.Yuba Collegeprovides both
employment opportunities and workforce development for residents in the area.

Although a vibrantrecreation and tourism destination, Clearlake faces many socioeconomic challenges.
According to the 2022 American Community Surveyhe city has a median household income of $41,047,
which is less than the surrounding unincorporated countyand an unemployment rate of 8 percent, which

is 3 percent higher thanthecY 2 Uq ! k t We U 1J G GOweY 24(paddard ¢flpeopde lihtOldarlakare in
poverty, which ismuch higher than the rest of Lake CountyThe median age in Clearlake i89 years old,
indicating ayoungerpopulation, although 21 percent of the populationdentifies as having at least one
disability. However, due to themore urban nature of the city compared to the rest of the county, only 11
percent of the population does not have access to internet, compared to 19 percentof tre¥ 2 Uq ! k LU
population.
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City of Lakeport

The City of Lakeportthe county seat of Lake Couny, is a small community of approximately 5,000 people
along thewestern shore of Clear Lake. The city is bounded lmnincorporated North Lakeport to the north,
Clear Lake to the eastunincorporated Finley to the south, andagricultural lands and Scotts Creek to the
west. SR29 and SR175 provide vehicle access to the cityand Lake Transit Authority provides transit via
four routes that connect residents to other areas of the county, as well as Ukiah in Mendocino County.

Lakeport features a mix of residential, commercial, agricultural, recreational, and public land uses that
reflect its rural and community-centered nature. Residential areas, mainly consisting of singkéamily
homes, dominate the city, with lakefront propeties offering access to Clear Lake. The central commercial
district, located along Main Street, includes local shops and services, while larger businesses are found
along SR29. Lakeportis also rich in biological resources, with Clear Lake hosting abundant fish species
and surrounding areas featuring diverse ecosystems, such as wetlands, oak savannah woodlands,
chaparral, conifer and deciduous forests, grasslands, oak woodland, and ripaan areas.

Lakeport supports approximately 45 percent of all jobs in Lake County, with most Lake County government
offices located in the city. Agriculture and viticulture are key components of the local economy, with
extensive vineyards alongside diverse crops such as grapes, fruits, nuts, and livestock, all integral to the
community. Healthcare is dso amajor contributor to the local economy, with facilities like Sutter Lakeside
Hospital and Lake County Tribal HealtrConsortium providing employment and essential servicesThe
commercial base is spread throughout multiple shopping centers, small nodes, and standalone
businesses, with six main business centers, including the historic downtown area ourism is vital due to

the city's location on Clear Lake, attracting visitorgo outdoor activities like boating and fishing

According to the 2022 American Community Survey, Lakeport has a median household income of $61,100,

which is higher than that of the surrounding unincorporated areas of Lake Couniyd the City of Clearlake

The city's unemployment rate is 2 percent, which is 4 percent lower thantreY 2 Uq! k + We UG Ga Y! G L
Approximately 11 percent of Lakeport residents live in poverty, significantly lower than the rest of Lake

County. The median age in Lakeport is 43, indicating a relatively younger population compared to the

surrounding unincorporated areas of Lake County About 17 percent of the population reportdaving at

least one disability, which is also lower than the county average. Due to its more urban nature, only 10

percent of Lakeport's population lacks internet access, compared to 19 percent in the rest of Lake County.
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2050 General Plan
CLIMATE HAZARDS

Climate change is the longterm shift in average weather
patterns, including significant alterations in temperature
and precipitation patterns over an extended period Cascading Effects:When an extreme
typically decades or longer. Rising global temperatures event causes a series of secondary events
continue to cause more frequent and intense heatwaves, that are larger than the initial impact.
storms, floods, droughts, wildfires, and other hazards.
These events are frequently concurrent, resulting in
cascading hazards and compoundingimpacts that are
progressively more difficult to manage, such as droughts
amplifying wildfire risk or extreme heat exacerbating water Source: IPCC. 2019. Extremes, Abrupt
scarcity. This section lays out theprimary and secondary ~ ¢/7anges and Managing Risk.

climate stressors affected by climate change inthe

unincorporated areas ofLake Countyand the cities ofClearlake and Lakeportand how these
stressors are expected to change in the coming years and decades

Cascading and Compounding Effects

Compounding Effects:When multiple
hazards or drivers occur simultaneously,
amplifying their collective impact.

Climate Stressors

Climate stressors are a condition or trend related to climate variability and changesuch as decreased
precipitation or warmer temperaturesy that can exacerbate natural hazards'’ Climate stressors fall into
two categories: primary climate stressors and secondary climate stressors. Primary climate stressors
result in secondary climate stressors or hazards which are events or physical conditions that have the
potential to cause harm. This harm may include fatalities, injuries, property damage, infrastructure
damage, agricultural losses, damage to the environment, and interruption of business, among othegtes
of harm or loss.

In unincorporated Lake County,Clearlake, and Lakeport the two primary climate stressors arg1) air
temperature changes and(2) precipitation pattern changes. These stressors are direct effects of a rise in
global temperatures due to increases in greenhouse gas emission levels in the atmosphefghisClimate
Vulnerability Analysisevaluates the following secondary climate stressors, or hazardsesulting from
changing temperatures and precipitation patterns

9 Agriculture andforestry pests and diseases Flooding

Drought Landslides and debris flow

Severeweather

= =2 = =1

)l
1 Extremetemperatures
)l

Human health hazards Wildfire and smoke

Other hazards, such as earthquakes, are not included in thisralysis because they are geophysical in
nature and not directly influenced by changing climatic conditions. This report focuses exclusively on
climate-driven hazards resulting from temperature and precipitation changes
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Primary Climate Stressors

Changes in Temperature

Projected air temperature changesin Lake County show a substantial rise compared to historical levels as

global temperatures continue to increasec Rt q Yl RAcGG! AWx ¢t W9 YeUq! Kkt WHY2Ua
minimum temperature was 37.9 degreesFahrenheit Projections show an increase o8B degreesin the near

term, 4.4 degreesby midcentury, and 8 degrees bylate century.® Projections show a similar upward trend

in the countywide maximum temperature with ahistorical annual average maximuntemperature of 67.7
degreesFahrenheitprojected to increase3.1 degreesin the nearterm, 4.7 degreesby midcentury, and 8.1

degreesby late century.’® TableD-2 shows the annual average minimum temperature changan the county

and two cities, and TableD-3 shows the annual average maximum temperature change. Note that these

projections are averages and do not illustrate extreme heat days.

Table D2 Historical and Projected Annual Average Minimum Temperature

Locations Observed NearTerm Midcentury (2035 Late Century
(196111990) (202512035) 2064) (207012099)
Countywide 37.9 40.9 42.3 45.9
Clearlake 40.5 43.4 44.8 48.5
Lakeport 41.2 44.0 455 49.1

Source: Cal-Adapt. 2024.Annual Averages
Note: Projections are an average of the four Stateecommended climate models (HadGEMZ2ES, CNRMCMS5,
CanESM2, MIROCS5), averaged faearterm (2025-2035), midcentury (2035-2064), andlate century (20702099).

Table D3 Historical and Projected Annual Average Maximum Temperature

Locations Observed Near Term Midcentury (2035r Late Century
(196111990) (202512035) 2064) (2070r2099)
Countywide 67.7 70.8 72.4 75.8
Clearlake 71.0 74.1 75.7 79.1
Lakeport 715 74.5 76.0 79.4

Source: Cal-Adapt. 2024. Annual Averages.
Note: Projections are an average of the four Stateecommended climate models (HadGEMZ2ES, CNRMCMS5,
CanESM2, MIROCS5), averaged for nei@rm (2025-2035), midcentury (20352064), and latecentury (20702099).

FigureD-3 and FigureD-4 show the projected annual average maximum temperaturegor midcentury and
late century, respectively. As shown inFigureD-3, average annual maximum temperatures in most of the
county are likely to reach 70 degrees, with the highest temperatures exceeding 75 degréeshe Lakeport,
Kelseyville, Middletown, Lower Lake, an@East LakeCommunities Areas.As shown inFigureD-4, average
annual maximum temperatures in most of the county are likely to reach 75 degrees, with the highest
temperatures exceeding 80 degree the Lakeport, Kelseyville, Middletown, Lower Lake, anHast Lake
Communities Areas.This increase inannual average maximum temperature will worsen hazards
throughout the county, such as agricultural pests and diseases, extreme heat, human health hazards, and
wildfire.
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Figure D3  Projected Annual Average High Temperatures (Migntury)
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Figure D4

Projected Annual Average High Temperature@_ate Century)
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Changes in Precipitation Patterns

Countywide historic annual average precipitatiorfrom 1961 to 1990was approximately 42inches per

year.® TableD-4 shows the expected annual average precipitation change countywidand in the cities of
Clearlake and Lakeport Although there will be a slight increase imainfall throughout the twenty-first

century, the seasonality may change (i.e., timing during a given year). There will likely be more rain during
periods of precipitation (e.g., storms with higher rainfall totals), fewer total days with precipitation, and an
increase in yearto-year variaility. This means that more rain may fall during fewer storms throughout the
year.

FigureD-5 and FigureD-6 show the projected precipitation levelsfor midcentury and late century,
respectively. Thesefigures align with TableD-4, showing an increase in average annual precipitatiorin

most of the areas immediately surrounding Cleat.ake, with larger increases in annual average
precipitation in the southern and northernportions of the county reaching at least 45 incheper year.
Changes in precipitation patterns can directly and indirectly cause or worsen hazards both the
unincorporated areas of LakeCounty and incorporated cities such as drought, flooding, landslides, severe
weather, and wildfire.

Table D4 Historical and Projected Annual Averag®recipitation (inches peryear)

Locations Observed NearTerm Midcentury (2035 Late Century
(196111990) (202512035) 2064) (2070r2099)
Countywide 41.9 47.5 46.8 51.3
Clearlake 33.2 38.3 37.9 41.9
Lakeport 30.7 34.8 34.1 37.3

Source: Cal-Adapt. 2024. Annual Averages.
Note: Projections are an average of the four Stateecommended climate models (HadGEMZ2ES, CNRMCMS5,
CanESM2, MIROCS5), averaged for net@rm (2025-2035), midcentury (20352064), and latecentury (20702099).

Appendix D: Climate Vulnerability Analysis D-29



Figure D5 Project Precipitation Levels (Midentury)
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Figure D6 Project Precipitation Levels(Late Century)
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Secondary Climate Stressors

Agriculture and Forestry Pests and Diseases

Ag,r’ic,ultur.al and forestry pests and disgases are.plgnt anql Agriculture Stakeholders '
CURUGCOW GURRIY Wadécqlure UG ¢ el ¢ LW
environment and agricultural areas. They pose significant ~ The County hosted a agriculture

challenges countywide, affecting not just outdoor workers ~ stakeholder meeting on December 19,

but also the health and productivity of agricultural areas. 2024, to discuss Lake County 2050the

Climate change is expected to worserpests and diseases 9 Y2 Uq! &t W] 130K ¢ G WA

by increasing the abundance and range of both native and Community members listed drought and

non-native pests. Invasive plant species threaten local groundwaterresources as the largest
ecosystems by outcompeting native flora, disrupting climate hazard and least prepared to
habitats, and reducing biodiversity. They also harm address, followed by wildfire and smoke,

agriculture by degrading soil quality and competing with flooding, and agricultural pests and
crops. Forestry pestsand diseases such as bark beetles  diseases. Other major concerns included

ambrosia beetles, Sudden Oak Deathand other insect farmworker exposure to wildfire smoke,
species, can severely damage tree populations, leading to  high water use crops and lack of
large-scale forest die-offs, which in turn affect wildlife sustainable supply, and evacuation of
habitat, carbon sequestration, and wateravailability. livestock in an emergency.

On May 3, 2022, the County proclaimed a Local State of

Emergency due tgpervasivetree mortality after extreme drought, groundwater depletion, and multispecies
bark beetle infestationacross the county?* Lake County isalso currently listed as a Sudden Oak Death
guarantine location due tooccurrences in the southwest portion of the county.Additionally, the
Mediterranean Oak Borer Kyleborus monographud is an ambrosia beetle that moved into Lake County
from Napa Countyand has been detected in Middletown, Cobb, and the South Lakeport area. The
Mediterranean Oak Borer targets oak tres, primarily valley oaks and blue oaks

As a result, theCounty is required to conduct monthly inspections at nurseries that ship plants out of the

county.?? According to the Lake County Department of Agricultureseveral insect pests were detected

countywide in 2022. These pests include thiMediterranean Fruit Fly Asian Citrus Psyllid, European

Grapevine Moth, Glassywinged Sharpshooter, Japanese Beetle, Melon Fruit Fly, Oriental Fruit Fly, Spongy

Moth, and Vine Mealybug? The European Grapevine Moth and Glassyinged Sharpshooter pose

Gel qRHzGce |l W Rt WagYWs ROUDWNI ¢G4t AaWYULUWY nWx ¢t WW9 Ye Uq!
t eAG6WEY WARIDI AUkt W Rt et DAWs 6 RAGWHec UW 211 J0! WiRAGRqL

Warmer temperatures and shifting precipitation patterns caused by climate change can weaken crops,
forests, and livestock, making them more susceptible to infestations and infections. Climate change also
creates favorable conditions for invasive species to establish themselves because extreme weather events
disrupt native communities. Weakenedtrees in forests provide ideal conditions for pests to spread,

reducing forest health and resilienceto other hazards In aquatic environments, rising temperatures and
drought conditions decrease dissolved oxygen levels, causing harmful algal blooms and allowing invasive
species to thrive, complicating management efforts.
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The economic consequences of crop losses and increased pest control efforts triggered by elevated pest
activity can increase food costs because smaller crop yields lead to a smaller supply and higher prices,
and the additional costs of pest management ar@ften passed on to community members. Increased
pesticide use can contaminate soil and water, harm nortarget species such as pollinators, and disrupt
natural predator-prey relationships, resulting in lasting damage to the natural environmerit. Runoff from
pesticide applications can flow into nearby water bodies, including Clear Lake, where it may contribute to
water quality degradation and pose risks to aquatic ecosystems and drinking water source&dditionally,
exposure to pesticides can pose health risks to agricultural and outdoor workers, particularly if safety
protocols are not followed, leading to acute or chronic health effectsThese changes can degrade crucial
ecosystem services like pollination, water purification, and soil stabilization, which are essential for
agriculture and biodiversity. Such damage diminishes the

unique natural character ofthe county and lands Drought Impacts to ClearLake

surrounding Clearlake andLakeportand can negatively

) . . Clear Lakefaced significant impacts from
impact the local economy and overall quality of life. g P

recent drought conditions, which caused
Drought harmful algal blooms that threatered

wildlife and recreational activities. These
A drought is where conditions are drier than normal for an  plooms, exacerbated by higher

extended period, making less water available for people temperatures and concentrated nutrients
and ecosystems. While drought is a normal occurrence in  such as phosphorusdue to lower water

California, prolonged drought conditions can harm levels, have contributed to declining water
ecosystems, people, and the regional economy Drought quality and eutrophication. The native

can lead to critical environmental and economic harm, Clear Lake hitch(Lavinia exilicaudachi)
including crop loss, increased water costs, habitat fish species has been particularly affected,
degradation, and heightened wildfire risks. Increasing as insufficient water flow in creeks hinders
water demands, such as population growth and increased  their spawning and rearing processes,

use of irrigation for agriculture andandscaped areas, threatening their survival. In response to
exacerbate these impacts, potentially leading to these challenges, State officials are
restrictions and quality issues. evaluating minimum in-stream flows and

considering emergency regulations to
protect local aquatic species, highlighting
the need for collaborative management
strategies amongland managers,local
tribes, scientists, and water users.

Water and wastewater services inLake Countyare
managedby a combination of over 80public and private
entities, each responsible for specificgeographicareas
and functions ranging from communitywide systems to
small resort-only systems.Lake County, Lakeport, and
Clearlake primarily rely on local surface water and Sources:

groundwater sources, including Clear Lake and local rivers Lake County. 2022. Climate Change and Water

and streams. Approximately 60 percent of residents QR
countywide depend on Clear Lake as their source of State Water Resources Control Board. 2024,
drinking water?® Thecounty also relies on groundwater November 22 (accessed). Clear Lake Hitch.

primarily to support agricultural water supplies, which are Los Angeles Times. 2024. Shocking befor@na-
vital for sustaining local farming operations Groundwater chaqldl WGGYqVYt W 6Y5 W9 c .

is one of Lake Countys greatest natural resources. In an Lake turn bright green.
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average year, groundwater meets about 6percent of California Water ServiceDrought

domestic, visitor-serving,and agricultural water Programs
demands.?

California Water Service the water
Water andwastewater infrastructure is extensive purveyor forLucerne, offers several rebate
throughout the county. Severalwater and wastewater programs to encourage water
treatment and distribution systems serve the conservation and mitigate the impacts of
unincorporated county, including the Kelseyville limited water supplies. These programs
Wastewater Collection and Treatment Systemthe provide financial incentives for converting
Northwest Regional Wastewater Systenthe Southeast water-intensive lawns to droughtresistant
Regional Wastewater Systemand septic systems landscapes, promoting more sustainable
throughout the county. In the City of Clearlake, water landscaping. Rebates are also available
services are provided by the Clearlake Water System, for upgrading irrigation systems with
which includes the Konocti Water District, Highlands efficient sprinkler nozzles and smart
Water District, Golden State Water, Lake County Special irrigation controllers, which help reduce
?Rt ql RAqAWcUT W] YOl WUOWEq¢ qld water waste by optimizing watering | LW
Treatment Plart. Wastewater services for Clearlake are schedules and ensuring precise dédlery.
handled by the Southeast Regional Wastewater Systerim  Additionally, California Water Service
the City of Lakeport, water is supplied by the Lakeport supports the use of highefficiency
Water System, which features the City of Lakeport Water  clothes washers and toilets, which
Treatment Plant. Wastewater services in Lakeport are significantly reduce indoor water

managed by the Northwest Regional Wastewater System. consumption. These initiatives are aimed
at helping residents adapt to drought
conditions by using watermore efficiently
and responsibly.

During a drought, groundwater reserves deplete faster
from increased pumping and less replenishment from
precipitation. This can lead to lower groundwater levels
and issues like diminished pumping capacitymeaning
less water is available for users such as farmers who need it for irrigation, municipalities for public water
systems, and households for daily consumption Decreased groundwater negatively impacts stream flows
y reducing water available for aquatic habitats, causing habitat loss and fish dieffs, harming wildlife that
depend on these ecosystems, and limiting water supplies for downstream users such as farmers,
municipalities, and householdsy and prolonged drought conditions increase wildfire susceptibility due to
dried vegetation and pest vulnerability.

California regularly experiences droughts, but scientists predict climate change will result in more
frequent and severe droughts across the state. Overall, precipitation levels are expected to increase
across the county, as shownin TableD-3. However, more years with extreme levels of precipitation, both
high and low, are likelydue to climate change. More intense droughts are expected to harden soil and
cause aquifer levels to drop due to reduced groundwater recharg&henrains return, more water will run
off rather than infiltrate into soilsand percolate into groundwater basins potentially causing downstream
flooding. Higher temperatures will further increase evaporation, worsening drought conditions.

D-34 Appendix D: Climate Vulnerability Analysis



Extreme Temperatures

Extreme temperaturesare an increasingly serious issue
countywide, threatening public health, infrastructure, and
the environment. Extreme temperatures include both
extreme heat and extreme cold, as well as warm nights
that can exacerbate temperature impacts on
communities. California Public Resources CodeSection
71410 defines extreme heat as increasing temperatures or
other meteorological conditions that could result in any of
the following: extreme heat wave heat health event, or
heat watch, warning, or advisory from the National
Weather Service, the Office of Emergency Services, or a
county health officer, or aproclamation of a state of
emergency by the Governor pursuant t&ection 8625 of
the Government Code?"? Extreme heat days are defined
as temperatures exceeding 98 percent of historical highs,
and these events are becoming more frequent and intense due to climate chang&Extended periods of
extreme heat, known as heat events or waves, threaten community safety, drive up energy costs, and
exacerbate the risks of wildfires and water shortagesWhen the daily minimum temperatures remain
significantly above normal, warm nights can worsen an extreme heat day because people and community
assets may not get relief from high temperaturesAdditionally, warm nights can negatively impact key
crops, as some crops are sensitive to elevated nighttime temperatures and rely on cooler evening
conditions for optimal growth and productive yields. Warm nights are when minimum temperatures
remain above normal levels during nighttime hoursExtreme coldis when temperatures fall below the
normal levels.

California's 2022 Extreme Heat Action
Plan

The 2022 Action Plan outlines California’s
all-of-government approach to mitigating
the health, economic, cultural, ecological,
and social impacts of increasing average
temperatures and heat waves. This plan
outlines a strategic and comprehensive
set of state actions to address extreme
heat and constitutes California's response
qYWs6caqWéct WHIIHY G 1JLW
6Icaqwle U1 WeHAYGGe 0!
J2130qt w

On an extreme heat dayn Lake County, temperatures reach at least 97.1degreescountywide, 101.9
degrees in Clearlake, and 103.1 degrees in Lakepoithe warmer temperatures brought on by climate
change are likely to cause an increase ithe number ofextreme heat events throughout the county.
TableD-5 shows how climate change is expected to increase extreme heat days in tieeunty, Clearlake,
and Lakeport

Table D5 Projected Number of Annual Extreme Heat Days

Locations Observed NearTerm Midcentury Late Century

(1961r1990)

(2025r2035)

(2035r2064)

(2070r2099)

Countywide 12 20 42
Clearlake 10 16 35
Lakeport 10 16 34
Source: Cal-Adapt. 2024. Extreme Heat Days & Warm Nights.
Note: Projections are an average of the four Stateecommended climate models (HadGEMZ2ES, CNRMCMS5,
CanESM2, MIROCS), averaged for net@rm (2025-2035), midcentury (20352064), and latecentury (20702099).
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On awarm night, temperaturesremain aboveat least 55.6degreescountywide, 59.5 degrees in Clearlake,
and 60.5 degrees in LakeportTableD-6 shows the number of warm nights projected irthe county,
Clearlake, and Lakeport

Table D6 Projected Number of Annual Warm Nights

Locations Observed Near Term Midcentury Late Century
(196111990) (202512035) (2035r2064) (2070r2099)
Countywide 5 19 32 77
Clearlake 5 16 26 65
Lakeport 4 14 23 60

Source: Cal-Adapt. 2024. Extreme Heat Days & Warm Nights.
Note: Projections are an average of the four Stateecommended climate models (HadGEMZ2ES, CNRMCMS5,
CanESM2, MIROCS5), averaged for netarm (2025-2035), midcentury (20352064), and latecentury (20702099).

Extreme heat is one of the deadliest climateelated hazards nationwide, with the Centers for Disease
Control and Prevention noting a rise in heatelated deathsy from 297 in 2004 to over 2,300 in 202%3! The
rising frequency and intensity of extreme heat events pose significant public health concerns, especially in
Lake County, which hashistorically experienced milder temperatures andis home to residents without
access to climate-controlled environments. Warmer temperatures and the urban heat island effect can
exacerbate extreme heat impacts in densely populated aregssuch as Clearlake and LakeportEven slight
increases in temperature can overwhelm a communitys adaptive capacity, straining public health

systems and infrastructure, including emergency response capabilities to address heatelated incidents.
This leads to heightened risks of dehydration, heatelated illnesses, and respiratory issues, disrupting

daily life and economic activity*

Extreme heat also stresseenergyinfrastructure, as heightened air conditioning demand risks overloading
the power grid and causing outages, and very high heat can degrade transportation systems leading to
delays and damage Additionally, rising temperatures harm local ecosystems by increasing water
temperatures in local lakes and streams, harming fish and plant species.

Onan extreme cold day, temperatures fall belonand do not exceed37.9 degreescountywide, 40.5

degrees in Clearlake and 41.2 degrees in Lakepor® Extreme cold candecrease electrical conductivity

and causeconductor sag and ice buildup?* Cold temperatures can decrease the electrical conductivity of
the transmission line materials, reducing the efficiency of power transmissionln rare cases, extreme cold
can also cause power outages and equipment damageéHeating fuels, such as wood burningand propane,
are commonly relied uponin Lake County asthe Pacific Gas and Electric CompanyRG&E does not have
natural gas transmission lines in the countybut their performance and availability may also be affected by
extreme cold temperatures. Wood burning may provide consistent heat but can worsen air quality, while
propane systems may experience reduced efficiency or delivery delays.
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Flooding

Floodplains and Flood Recurrence

According to the Federal Emergency Flooding occurs when normally dry land is covered by
Management Agency, a floodplain is any water. This can include creeks and streams overtopping
area of land that could be flooded by their banksand heavy rainfall that surpasses the capacity

water from any source, but are often next ~ Of drains to carry the water away. Itan also resultfrom

to creeks, lakes, oceans, and ponds. The ~ dam failure, water or wastewater infrastructure failure, or
100-year floodplain is the area that has a 1 tsunamis. Flooding occurs throughout thecounty during
percent (1 in 1®) chance of being flooded ~ the rainy season from November through Aprif:

in any given year. This would also be the
area that would flood during a 106year
storm. The 500year floodplain is the area
that has a 0.2 percent (1 in 500) chance of
being flooded in any given year due to a
500-year storm.

Floods are among the costliest natural disasters in terms
of human hardship and economic loss nationwide,
significantly threatening the health and life of community
members and causing substantial damage to structures,
landscapes, and utilities in the regbn. Standing water can
weaken structural foundations, damage electrical
systems, and create breeding grounds for vecteborne
illnesses. Flooding also accelerates soil erosion, reduces water quality, and leads to the loss of important
environmental resources, making ecosystems more vulnerable. The impacts of increased flooding go
beyond immediate property damage. Flooding can lead to lonterm public health problems if mold and
mildew grow in buildings, displace communities if homes are destroyed or becomeninhabitable, and
increase economic burdens, such as rising home insurance costs.

Climate change is expected to make flood events worse due to fewer yet more intense precipitation events
in the form of atmospheric rivers®® For example, what is currently a 20¢/ear storm, or one that has a 1 in
200 chance of occurring each year, by 2100 could increase
in frequency by 40 to 50 years (to a 1 in 150/160 chance
each year)®” This means that the 100and 500-year
floodplains may expand, and the current floodplains may
become 40-to 50-year floodplains. One such scenario is

Frequently Flooded Areas

Nice/Lucerne Cutoff
Scotts Valley Road

Hill Road
knoyvn gs ARKstorm 20 which simulates flooding across New Long Valley Road
California due to two intense storms: one comparable to Island Drive

qéWWm] I DeqW[ aYYT mWYNWNYZ=LWW
people and destroyed a quarter of all property in the state,
and another even more extreme future scenario resulting
in 30to 45 inches of rain along the coast during a month
long period. ARKstorm highlights the risks posed by
prolonged, hightintensity precipitation events. Extensive
flooding could overwhelm floodprotection systems
designed for lower thresholds. Winds reaching hurricane
force, hundreds of landslides, and widespread
infrastructure damage, including disruptions to power, Source: Lake County. 2023. Lake County Local
water, and transportation systemsare key concerns. Hazard Mitigation Plan.

Experts estimate total direct property losses of nearly
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$400 billion across California® Climate change is also likely
to increase the frequency and severity of droughts that
cause soil to dry out and become hardWhen precipitation
does return, more water runs off the surface than is
absorbed into the ground, which can increase flooding
downstream.

Among thestreams in the county, tributaries to Clear Lake,
including Scotts Creek near Lakeport Cole Creekand
KelseyCreek south of Kelseyvilleand Adobe Creekvest of
Kelseyvilleexperience the most significant flooding issues
These streams also contribute significantly to high lake
stages and lakeshore floodingLocalized flooding can occur
whenever rainfall exceeds the drainage system's capacity
As shown inFigureD-7, flood-prone areasacross the county
include areas around the shoreline of Clearlakgthe
unincorporated communities of Upper Lake, North

Atmospheric Rivers

An atmospheric river is a long, narrow
band of moisture in the atmosphere
moving from the tropics that can cause
heavy rain or snow when it moves over
land. These storms are responsible for
Y21l W6¢OnWYnW9¢dRN®
but also most of the floodng and
mudslide events across the state.

Source: Emily Mendez. 20244 Climate
Expert Explains Why Atmospheric Rivers Are
Causing Historic Rainfall in California.
Lamont-Doherty Earth Observatory:
Columbia Climate School.

Lakeport, Finley, Kelseyville, Clearlake Oaks, and Lower Lakand the cities of Clearlake and Lakeport.

Human Health Hazards

Human health hazards, including bacteria, viruses, parasites, and other pathogens, pose significant
concerns across Lake County. These conditions can result in physical injuries, fatalities, mental health
issues, and exacerbate preexisting conditions like asthma and allergiesRats, mice, ticks, and mosquitos
are common vectors, meaning that they often spread the pathogens that can cause illnesRising
temperatures and changing precipitation patterns due to climate change promote the proliferation of
disease-carrying vectors. Warmer, wetter conditions allow for increased populations of mosquitoes and
ticks, extending their geographic range and spading diseases like West Nile virus and Lyme diseaséAs
temperatures rise and extreme weather events, such as heavy rainfall, become more frequent, these
vectors can spread more broadly, transmitting diseases that threaten public healtH?

Heatwaves, another increasing hazard due to climate change, can directly impact human health by

causing heatrelated illnesses and deaths, while also worsening respiratory conditions due to increased air

pollution. The combination of these factors suggestshat human health hazards will become more
prevalentand severe as climate change progresses, making proactive public health measures even more
critical. The implications of these health hazards extend beyond individual webbeing, placing strain on
healthcare systems, increasing economic burdens, and affeting mental health.
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Figure D7 Flood Hazard Zones
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Landslides and Debris Flows

A landslide, defined as the movement of rock, soil, or debris down a slope, is often triggered by natural
events such as heavy rainfall, floods, or wildfires. Ithe county, landslides commonly occur during or after
intense rainfall, particularly in areas previously affected by wildfires where vegetation loss destabilizes
slopes. Themountainous terrain of the unincorporated county and the City of Clearlakewhich rises
sharply to higher elevations, creates challenging conditions where much of the remote, higlelief
landscape is prone to landslides.These events threaten homes and infrastructure, disrupt transportation
networks, and contribute to downslope erosion. Landslides can travel significant distances, accumulating
debris and amplifying their destructive impact as they move downslope.

Areas throughout theunincorporated county that have historically experienced landslides include
Clearlake Oaks, LucerneKelseyville Riviera, Cobb Mountain, and Bartlett Springé: As shownin
FigureD-8, a majority of the county is at high risk of landslides occurring, especialin the hillsides.
However, landslide risk is generally lowto moderate near the shoreline ofClear Lake Unincorporated
areas with little to no risk include aricultural areas in Upper LakeNorth Lakeport, Kelseyvilleand Hidden
Valley. Despite these varying levels of risk, the overall annual probability of landslides in the county
remains high due to these recurring conditions that contribute to slope instabilityClearlake contains
several hillside regions that exhibit moderate to high susceptibility to landslides, whereamost of the city
lies in areas of low susceptibility. In contrast, Lakeport predominantly consists of areas categorized as
having moderate to high landslide susceptibility.

Climate change is expected to exacerbate landslide hazards by increasing frequency of wildfires and
severe storms. Wildfires remove stabilizing vegetation and alter soil properties, making slopes more
vulnerable to erosion during and after subsequent storr. As the climate becomes drier, with occasional
extreme rainfall events, the county will experience more landslides and mudslides, which pose significant
challenges to regional safety. Landslides can displace residents, block emergency routes, and damage
critical infrastructure, disrupting daily life and requiring costly repairs.

D-40 Appendix D: Climate Vulnerability Analysis



Figure D8 Landslide Susceptibility
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Severe Weather

Severe weather poses a significant threadicross Lake County, disrupting daily life, compromising safety,
and affecting infrastructure and ecosystems. Severe weather is usually caused by intense storm systems,
although types of strong winds can occur without a storm. The types of dangers posed by severeather
vary widely and may include injuries or deaths, damage to buildings and structures, fallen trees and roads
blocked by debris, and fires sparked by lightning. Severe weather often produces high winds and lightning
that can damage structures and case power outages. Lightning from these storms can ignite wildfires and
structure fires that can cause damage to buildings and endanger people. Objects such as vehicles,
unprotected structures like bus stops or carports, fences, telephone poles, or trees aaalso be struck
directly by lightning, which may cause an explosion or fire. The most common severe weather events that
have historically impacted Lake County are heavgains (usually a result of atmospheric rivers),
thunderstorms, and windstorms.

While average annual rainfalls projected toincrease steadily over the coming decadesn unincorporated
Lake County,Clearlake, and Lakeport climate change isalso expected to cause an increase in the number
of years with intense levels of precipitatior? Heavy rainfall can increase the frequency and severity of
other hazards, including flooding.

Public safety power shutoff events are used as a preventive strategy to reduce wildfire risk during severe
weather, especially during high winds and dry conditions. Utility companies likBG&Emay shut off power
lines during high winds, especially during hot and dry conditions, to prevent them from sparking fires
causing power outages that may last for extended periods. Without backup power, communication
networks may be disrupted, making it hadler for residents to receive emergency notifications and for first
responders to coordinate effectively. People who depend on medical devices, such as oxygen
concentrators or ventilators, are at greater risk during power outages, as are those who need digaity for
climate control to keep indoor temperatures safe.Theexisting limited redundancy of communication and
energy infrastructure due to the remoteness of the county exacerbates these risk§he loss of power to
communications and other critical infrastructure disrupts access to goods and services.

Wildfire and Smoke

The county's Mediterranean climate, steep topography, and diverse plant communities create ideal
conditions for wildfire development. Historically, the fire season extended from early summer through late
fall of each year during the hotter, der months, although it is increasingly a hazard that can occur year
round due to higher temperatures, lower moisture content in air and plant matter, accumulation of
vegetation, and high winds. Rising temperatures and prolonged droughts dry out vegetation, creating
abundant fuel for fires. Pest outbreaks, such as bark beetle infestationand Sudden Oak Deathleave
behind weakened and dead trees that serve as additional fuel, while extreme heat and erratic wind
conditions make wildfires more unpredictable and harder to control. The fire season is extending beyond
historical norms, leaving communities vulneralde for much longer periods.
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FigureD-10illustrates very high, high, and moderate fire
hazard severity zonesn the State Responsibility Areasf

the county. Wildfire-prone areas in the county are
generallyinx ¢ t W9 Y2 Uq! kt Ws RGT Gc¢c Ul Wel
communities of Nice, Lucerne, Glenhaven, Soda Bay, the
Rivieras, Cobh and Lake Pillsbury which are mapped

within Very High Fire Hazard Severity Zoné$ Nearly all
county residents reside inmoderate to Very High Fire

Hazard Severity Zones.* The City of Clearlake also

contains Very High Fire Hazard Severity Zones in Clearlake
Highlands. In addition to thefire hazard severity zonesthe
county contains areas designated as avildland-urban interface. FigureD-10 identifies the wildland-urban
interface in the county. The communities most at risk are those surrounded by extensive open spaces and
forested lands, often located along hillsides, which heightens their vulnerability to wildfires

Wildland-Urban Interface

The wildland-urban interfaces an area
where buildings (e.g., housing) and
infrastructure (e.g., cell towers and water
supply facilities) mix with flammable
wildland vegetation, allowing wildland
fires to spread to buildings and structures
easily.

Wildfires occur on mountains, hillsides, and grasslands. In and around Lake County, the habitats provide
highly flammable fuel that is conducive to wildfires. These plant species are capable of regeneration after a
fire, making periodic wildfires a naturalpart of the ecology of these areasA combination of factors,

including weather, topography, and vegetation, create a higher risk of wildfire hazards, particularlyhtigh

and Very High Fire Hazard Severity Zones.

Residential development in the wildlandurban interface,
the introduction and proliferation of exotic plant species,
accumulated fuel because of wildfire-suppression efforts,

Historic Wildfires

Lake County has experienced several

and climate change-driven compression of the historic rainy
season exacerbates the fire problem. Taken together, these
factors result in more people, property, critical
infrastructure, and natural resourcesmore frequentlyin
¢l Gkt Ws ¢! K3dbledviRiiired dinotloddud every
year, wildfire incidents driven by extreme weather
conditions have repeatedly been difficult to contain.

Increasing statewide fire frequency can create recurring air
guality degradation events, leading to respiratory health
effects. Wildfire smoke consists of a mix of gases and fine
particulate matter from burning vegetation and materials it
is usually no bigger than a few microns and can travel for
hundreds of miles. The pollutant of most concern from
wildfire smoke isfine particulate matter, which is damaging
to human health due to its ability to deeply penetrate lung
tissue and affect the heart and circulatory system. Although
wildfire smoke presents a health risk to everyone, sensitive

major wildfires throughout its history.
Notable incidents include the 1961 Cobb
Mountain fire (9,000+ acres), the 1964
Hanley Fire (52,000 acres), and the 1981
Lang Peak Fire (11,000 acres). From 2015
to 2018, over 60 pecent of Lake County's
landmass burned, including significant
fires like the 2015 Rocky Fire (69,438
acres), 2015 Valley Fire (76,067 acres),
and the 2018 Mendocino Complex
(459,123 acres across four counties).
More recent fires, including the 2020
AugustComplexand 2020 LNULightning
Complex Fires have further underscored
the ongoing wildfire risks in the region.

Source; Lake County. 2023.Lake County Local
Hazard Mitigation Plan
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groups may experience more severe acute and chronic symptoms from exposure to wildfire smoke, such
as children (particularly younger children), older adults, people with chronic respiratory or cardiovascular
disease, and lowresourced persons.

In addition to public health risks, wildfire smoke poses significant economic threatso the agriculture and
outdoor recreation industries.** Much of the County's agricultural land lies in wildfireprone areas, where
smoke and ash can damage crops, alter soil nutrients, and reduce yield quality. Wine grape growers face
heightened vulnerability, as smoke exposure during and after the ripening phase can causnoke taint,"
where grapes absorb smoke compounds, negatively affecting wine qualityvhich can lead tolost

contracts and financial hardshipfor vineyards and wineriesThe autdoor recreation and tourism industty
may also suffer from repeated smoke events, as poor air quality limits outdoor activities and deters visitors
from traveling to the county further compounding economic losses.

Human activities are the leading cause of wildfires, and increased development near wildland areas has
amplified the likelihood and risk of wildfire events?® Wildfires not only destroy homes and infrastructure
but can also displace entire communities and degrade critical wildlife habitats. The economic
consequences are significant, ranging from property damage and fire suppression costs to lotgrm
business disruptions. Moreover, the loss of natural spaces impacts recreation, tourism, and local
biodiversity.

Historically (1961 to 1990, an annual average 07,849 acres burned in Lake County; however, this is
projectedto increase by35 percent to 10,632 acres by midcentury (2035 to 2064) and by0 percent to
11,912 acrescompared to historic levels by late century (2070 to 2099 As this is an annual average,
some years are likely to see little or no wildfires, and other years are likely to see much larger firigure
D-11 and FigureD-12 show the future annual average acres burned in Lake Counfigr midcentury and late
century, respectively.
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Figure D9
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Figure D10 Wildland-Urban Interface Areas
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Figure D11 Future Annual Average Acres Burned (Mi@entury)
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Figure D12 Future Annual Average Acres Burned. §te Century)
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2050 General Plan
KEY FINDINGS

The following section presents the key findings of th€limate Vulnerability Analysisfor Lake Countyand
the cities of Clearlake and Lakeporthighlighting the people and community features thaare identified as
highly vulnerable. This includes people, buildings, infrastructure, economic drivers, ecosystems and
natural resources, and key services that should be considered priorities in adaptation and resilience
planning. Identifying a population ora community assetin these key findinggeflects the severity of
climate change impacts and level oharm but also considers other factors such as the size of the
population, the role that the asset plays in maintaining communitywide well-being, and the potential of
the population or asset to be impacted by compounding or cascading effects of interactingazards. See
attachment D-2 for a complete list of the vulnerable populations and assets identified in the initial phase
of this analysis.

Wildfire and smokeare responsible for thegreatest number ofhigh vulnerabilities countywide, followed by
severe weather, flooding, anddrought. Countywide, the populations facing the greatest risk from climate
change includepeople of color and immigrant communities, people with high outdoor exposure,
households in poverty,Tribal communities, and persons with chronic illnesses and/or disabilities.The
most vulnerable community assets include energy and communication infrastructure and services,
homes, transportation infrastructure, and agriculture as an economic driver

The Lake County Office of Climate Resiliendyas adapted a

LS M“‘\»
resilience framework, the Pillars of Resilience based on the »o""”w
TahoeCentral Sierralnitiative, which also was adopted by the . A : ‘a | 5

California Wildfire and Forest Resilience Task Forcto guide
resilience planning efforts thatinterlink ecology and
resilience. The framework recognizes thénterdependence of
ecological, economic, built, and social systems, making it
well suited for presenting the comprehensiveand
interdependent climate stressors, climate vulnerabilities, and
adaptation and resilience strategies thathelp vulnerable
populations and community assets adapt to climate change
hazards. This frameworkis comprised of ten pillars forest
resilience, fire dynamics, carbon sequestration, biodiversity
conservation, wetland integrity, air quality, water security,
fire-adapted communities, economic diversity, and social and cultural wellbeing. These pillars focus on
enhancing community capacity, fostering sustainable economic opportunities, and improving ecosystem
healthy all of which are essential for supporting those most at riskcach of he following key findings
includes a description of relevant pillars andexplanation ofhow they contribute to enhancing the
resilience of vulnerable populations and community assets.

AAR g pM IR

| A

. oS!

Climate change is expected to affect everyone and all locations ibake County, Clearlake, Lakeportand
tribal lands to some degree. This section does not describe all impacts from climate change and
associated hazards. Rather, it identifies the populations and assets who are mostiinerable and how the
Pillars of Resiliencecan beintegrated to create a cohesive resilience approachEach of the key findings
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has a table with icons listing out which hazards create high vulnerabilities for the three jurisdictions
included in this analysis. Populations and assets not listed here may still face significant harm from
climate change.

People of Color and Immigrant Communities

Most Vulnerable To:
Unincorporated -
Lake County, ﬁ f II
City of v
y ’y

& M
Clearlake, §¢;.-‘ % »—.i_\‘_\é%__ﬁ@ % fw

City of Lakeport Agricultural Drought  Extreme Human Flooding Landslides  Severe Wildfire

and Temps. Health Weather and
Forestry Hazards Smoke
Pests and
Diseases

People of color and immigrant communities are susceptible to severe outcomes from climate change
hazards, owing to historical and ongoing marginalization and discrimination, and in some cases distrust of
government services, lack of awareness of governmerind community services, and lack of a social
support network.*® Immigrant communities and people of color often encounter significant barriers when
accessing vital resources before, during, and after natural disasters. While they may seek out cooling
centers and health services, concerns about citizenship status, raeil discrimination, and language

barriers can make them feel unsafe or unwelcomé? Linguistic isolation is a major challenge, as many
individuals in these communities may be unaware of health and emergency alerts due to limited
proficiency in English.Countywide, for example, Spanish, German, and other Pacific Island languages are
the primary languages among households that are not fluent in English, while Spanish, Arabic, and German
are common in Lakeport, and Spanish, Hindi, and Chinese are prevalent in Cleak&®**" 52 These language
barriers can significantly hinder effective communication during emergencies. Additionally, many people
in these communities work in agriculture, landscaping, and other outdoor recreation occupations, which
expose them directly to poor aiquality from wildfire smoke, extreme heat, and vectotborne ilinesses.
Some of this population may also work in visiteserving jobs supporting hotels and lodging, food service,
and facilities maintenance. These industries can be harmed if visitors are deterred from traveling to the
county due to hazard events.

Immigrant communities working in agriculture and forestry may face economic hardships if crops or
timber areas are damaged by pests and diseases. These hardships can lead to job losses when farms or
forestry operations struggle financially. Lowresourced people of color are more likely to have chronic
health conditions that can be worsened by human health hazards. Losesourced people of color and
immigrant communities often lack adequate access to health services or may not be able to afford care
when affected by illness.

Many of these populations frequently face disparities in living conditions and systemic biases that limit
access to high-quality housing, forcing many to live in substandard homes more vulnerable to flooding,
landslides, and severe weather. As a result, #y are often less able to recover and rebuild their quality of

D-50 Appendix D: Climate Vulnerability Analysis



life if their property is damaged or their health is impacted by such events. These inequities, along with
institutional biases, often prevent them from having the financial means or support services necessary to
prepare for or recover from disasters:® As a result, they are often less able to recover and rebuild their

quality of life if their property is damaged or their health is impacted by such events. People of color and
immigrants are more likely to live in neighborhoods with limited shade and tree cover and park spaces,
which further exacerbates their vulnerability to extreme heat and high levels of stormwater runoff

Pillars of Landscape Resilience

The pillars of resilience such as social and cultural welbeing, economic diversity, air quality, water
security, and fire-adapted communities are highly relevant in addressing the challenges faced by people of
color and immigrant communities in the faceof climate change hazards. Thesocial and cultural well-being
pillar reduces systemic barriers by building community support networks, improving access to resources,
and reducing distrust of services, which are critical for marginalized groups during emergencies. The
economic djversitypillar aims to create sustainable economic opportunities, helping alleviate financial
instability that often affects these communities, especially outdoor workers vulnerable to economic
shocks. Managingair qualityand fire dynamicsensures reduced exposure to hazards such as smoke and
extreme heat, which disproportionately impacts these populations if they worloutdoors. Thewater

security pillar focuses on equitable access to clean water, reducing the strain on vulnerable populations
during droughts. Lastly,fire-adapted communities emphasizespreparedness for fire threats, ensuring that
marginalized populations are informed and able to take appropriate measures. Together, these pillars aim
to reduce social inequities, enhance resilience, and improve adaptive capacity for people of color and
immigrants.

People with High OutdoorExposure

Most Vulnerable To:

Unincorporated @ 2

Lake County ﬁ II 74 ¥ ﬁw
City of ’*‘;—"- A\~ o Q

Clearlake, ﬁf ’.’;’ ’}i

City of Lakeport Agricultural Drought Extreme Human Landslides Severe Wildfire and
and Temps. Health Weather Smoke
Forestry Hazards
Pests and
Diseases

Outdoor workers and individuals experiencing homelessness spend significant time outdoors, which
means they are disproportionately exposed directly to several climate change hazards. Individuals
experiencing homelessness throughout the county face severehallenges due to a lack of permanent, and
often temporary, shelter. The 2023 Point Iiiime count reported 290 unsheltered individuals countywide.
The absence of stable housing leaves these individuals highly vulnerable to a range of health and safety
risks. Limited access to water and sanitation contributes to dehydration, poor hygiene, anincreased
susceptibility to ilinesses, including respiratory infections and skin conditions. Without proper sanitation
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facilities and limited finance for healthcare,unhoused individuals are more likely to experience health
complications that further compromise their well-being.

Exposure to extreme weather conditions, such as extreme CalWORKs Homeless Assistance Prograrn
heat, extreme cold, flooding, and wildfires poses

significant health risks for those without shelter. Extreme ~ The CalWORKs Homeless Assistance
heat can lead to dehydration, heat exhaustion, and worsen Program supports families in the

pre-existing medical conditions, while extreme cold CalWORKs program who are homeless or
increases the risk of hypothermia and colerelated stress.  at risk of homelessness. It offers two
Severe weather events, such as storms and floods, can types of assistance including Temporary
cause physical harm, destroy temporary shelters, and Homeless Assistance which provides up
damage the few possessions that unhoused individuals to 16 days of shelter, including hotel or
have, creating adied hardships. Wildfires also pose a motel costs, to address immediate

serious threat, as they can expose individuals to hazardous housing needs, andPermanent Homeless
smoke and lead to respiratory issues. Additionally, many  Assistance, which offers financial aid for

individuals experiencing homelessness may not receive securing or maintaining permanent
adequate evacuation warnings due to a lack of housing, such as covering security
communication systems, leaving them at further risk deposits, last month's rent, or up to two

during emergencies. The lack of permanent shelter leaves months of rent arrears to prevent eviction.
homeless individuals directly exposed not only to extreme

weather but also to pathogens, pollen, allergens, and other health hazards. This constant exposure
increases their vulnerability to respiratory infections, allergies, and other health complications. Limited
access to healthcare services also exacerbates tbse health challenges, as untreated medical conditions
can quickly escalate without proper care

Outdoor workers countywide are most closely tied to agriculture, forestry, landscaping, construction, and
outdoor recreation. Many outdoor workersare from low-resourced households, including immigrant
communities or households in poverty,and may face economic hardships ithese industries are harmed
These workers are often concentrated iphysically demanding, lowpaying jobs with limited protection or
health insurance, making them particularly vulnerable to disruptions. The seasonal or temporary nature of
many outdoor jobs further contributes to their economic insecurity, especially in th face of hazards such
as flooding, landslides, and wildfires.These jobs often have fewer educational requirements, making them
accessible to those facing challenges such as a lack of legal status, language barriers, or the need to
support their families. Additionally, systemic barriers limit access for many people ocolor to higher

paying, safer jobs, leading to a concentration in lowvage, physically demanding worlé*

The physical demands of their outdoor work often require wearing heavy gear and performing manual
labor, which increases their susceptibility to heatrelated illnesses during heat wavesVector-borne
illnesses and diseases could harm the outdoor workers supporting agriculture and forestry, therefore
preventing crops from being planted or harvested\atural disasters, such as wildfires or severe weather,
can disrupt their ability to work and flooding conditions can block roadways and prevent outdoor workers
from reaching worksites, leading to economic instability. This financial strain can limit thesccess to
timely medical care, creating a cycle of vulnerability that is difficult to break. Individuals experiencing
homelessness face even greater challenges. Without consistent access to adequate shelter, they are left
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exposed to extreme weather events and hazardous conditions, putting their health and safety at significant
risk.

Agricultural and forestry pests and diseases pose
Agricultural Pest Programs significant threats to the job stability and health of outdoor
workers. Pest infestations can disrupt theirjobs, leading to
economic consequences if work is delayed or haltedFor
low-resourced households employed in these sectors,
pest-induced damage to crops or timber can result in
severe economic hardship.Agriculture can be affected by
fungal pathogens, invasive disease vectors, and pests as
temperatures continue to warm, which could affect the

The Lake County Department of
Agriculture implements two key programs
to safeguard the region's agricultural
industry and environmentwhich include
the Insect Trapping Programand Pest
Exclusion Program

Thelnsect Trapping Progranuses quality or viability of crops in the countyPests and
strategically placed traps and visual diseases that weaken trees and severe weather can cause
inspections to detect and eliminate trees to fall, harming recreational areas where outdoor
invasive insects before they become workers are employed. This not only creates safety hazards
established, thereby protecting the but also discourages tourism and deters visitors, further
region's agricultural industry and reducing job progects and exacerbatng economic
environment. challenges for these workers Additionally, the increased

use of pesticides and insecticides to manage pest
outbreaks can pose health risks to these workers,
potentially resulting in both acute and longterm health
issues.

ThePest Exclusion Prograniocuses on

inspecting incoming shipments of

agricultural products and plant materials

to prevent exotic pests from entering Lake

County, emphasizing proactive measures  The pillars of resilience such as fire dynamics, firadapted

over costly eradication efforts. communities, economic diversity, water security, air

quality, and social and cultural wellbeing are highly

relevant in addressing the impacts facedy people with high outdoor exposure, including outdoor workers
and individuals experiencing homelessness.

Pillars of Landscape Resilience

The forest resilienceand fire dynamicspillars reduces exposure to wildfires, creates safer environments
for those without adequate shelter, and supports outdoor workers in the timber industry. Thée-adapted
communities pillar promotes community preparedness, helping ensure that individuals, especially those
experiencing homelessness, are informed and protected during wildfire emergencies¥ater securityis
crucial for outdoor workers and homeless individuals who often face limited access to clean water, which
affects hydration, sanitation, and overall health. By improving water availability and infrastructure, these
individuals can maintain better hygieneand reduce their vulnerability to health hazards.

The economic diversitypillar is particularly relevant for outdoor workers, many of whom belong to
marginalized communities facing job insecurity. Economic diversity encourages the creation of more
stable and varied job opportunities, reducing reliance on seasonal and highisk employment. Air quality
management helps reduce respiratory issues that are common among individuals with high outdoor
exposure. People experiencing homelessness and outdoor workers are particularly vulnerable to poor air
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quality due to prolonged exposure to wildfire smokelastly, social and cultural well-beingaims to build
support networks and ensure that individuals have access to essential resources, such as emergency
shelters and healthcare services, ultimately improving their capacity to adapt to environmental hazards

and recover from adverse events.

Households in Poverty

Most Vulnerable To:

Unincorporated = ® 29
Lake County ? II = K ﬁe @3 0»
City of oo N = N
Clearlake, o o 21
City of Lakeport ~ Drought Extreme Human Flooding Landslides Severe Wildfire
Temps. Health Weather  and Smoke
Hazards

Households in povertyare among the populations most at
risk of climate change hazards irunincorporated Lake
County, whereapproximately 17 percent of residents earn
incomes at or below the poverty levef? In Lakeport, about
11 percent of residents are in poverty, while in Clearlake,
the figure is as high as 25 percent: >’ Thesehouseholds
typically lack sufficient resources to invest in home repairs
and weatherization improvements, air conditioningand
water-efficient appliances, health care, and other means
to prepare for and recover from hazardous events.
Evacuation concerns are significant for these households,
as they may lack access to reliable transportation or the
financial means to leave during emergeaies, making it
difficult to comply with evacuation orders. Additionally,
households in povertyoften lack access to critical

lifelines, such as emergency shelters that can
accommodate their needs or have the capacity for large
families.

These individuals are less likely to havBome insurance,

or to be underinsured,meaning that they can face a
significant financial burden for home repairs or rebuilding.
Limited financial resources may prevent these households

FEMA Individuals and Households
Program

This programoffers critical financial
assistance and direct services to
individuals and households impacted by
disasters. It is designed to support those
with uninsured or underinsured expenses
and serious needs caused by a disaster.
The program provides a range of
assistance, including housing support and
other needs assistance. Housing
assistance covers financial aid for
temporary housing, home repairs, and, if
needed, temporary housing units when
rental options are unavailable. Qher
assistance includes help for replacing or
repairing essential personal property,
vehicle repairs, and hazard mitigation to
assist homeowners in rebuilding or
repairing homes to be more resilient to
future disasters.

from affording adequate housing, which means they are more likely to live in older buildings with poor
maintenance, structural damage, or inadequate sanitation. These conditions create an ideal environment
for pests that can carry harmful pathogens.
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Pillars of Landscape Resilience

TheLake County Office of Climate Resiliencg t WWAR T G ¢ | 1 thdVapply AolhouSetoRislit) fov@ iy
include air quality, fire-adapted communities, water security, and social and cultural weltbeing. The air
quality pillar emphasizes the importance of clean air throughout the countywhich households in poverty
are highly susceptibleto and have limitedfinancial resources to adapt toresulting health outcomes. The
fire-adapted communities pillar aims to protect low-income households that often lack the financial
means for evacuation, home repairs, or insuranceThe water securitypillar seeks to reduce the burden of
increasing water costs, particularly during droughts, which disproportionately impact these communities.
The social and cultural well-beingpillar emphasizes the importance of connecting people with the
landscape, access to TribalCultural Resources, recreation, and health improvements. For households in
poverty, improving public health and providing opportunities for connection to nature is critical, especially
in areas with high susceptibility to smokeinduced illnesses and other health vulnerabilites.

Tribal Communities

Most Vulnerable To:
Unincorporated
Lake County, ﬁ f

City of Clearlake, <—1 <
City of Lakeport ﬁ" "-"

Agricultural Drought Extreme Flooding Severe Wildfire and
and Forestry Temps. Weather Smoke
Pests and
Diseases

TheTribal communities throughout Lake Countycontinue to maintain their cultural heritage and strong ties
to the land. Climate change hazards are already disruptindribal cultural practices and damaging
resources through devastating wildfires that burn culturally significant sites, forestry pests and diseases
that damage trees and wildlife, and drought and extreme temperatures that reduce water quality and
guantity in Clear Lake Pestsand diseases can severely impact the gathering areas that are vital for
providing traditional foods and fibersthat are integral to cultural practices and traditions®

Drought conditions can profoundly affect the environmental and cultural landscape. Lower water levels in
Clear Lake and other water bodies throughout the county can lead to harmful algal blooms that threaten
aguatic ecosystems and water quality. Additionaly, groundwater depletion exacerbates water scarcity,
jeopardizing access to traditional food sources such as fish and wild plants. This disruption can undermine
cultural activities tied to these resources and hinder community resilience®

Tribal communities, particularly elders, face heightened risks of heatelated or cold-related ilinesses

during extreme weather events. Limited financial means often result in homes without adequate cooling or
heating systems, leaving individuals vulnerableMoreover, flooding from severe weather can destroy
homes, displace families, and damageTribal cultural sites that hold historical and spiritual significance.
Many people inTribal communities live in lessresilient structures that are more susceptible to damage
from severe wind events. Utility systems in these areas can also lsamaged or destroyed leading to
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extended power outages. Severe weather can block access to communities due to road failures or fallen
trees, interrupting vital deliveries of goods and services and causing economic disruptioihere is already
a significant shortage of housing for tribal members, particularly young adults, who often struggle to find
affordable rental options. This lack of housing availability makes it difficult for young adults to establish
independence and stability within their communities, which further exacerbates the challenges posed by
extreme weather events and economic disruptions.

Wildfires pose a significant threat toTribal communities, destroying homes, cultural sites, and critical
vegetation that supports traditional practices.

Pillars of Landscape Resilience

The pillars of resilience such as forest resilience, biodiversity conservation, water security, carbon
sequestration, economic diversity, air quality, wetland integrity, social and cultural wetbeing, and fire
adapted communities are highly applicable to addressing the challengefaced by Tribal communities.

Forest resilienceand biodliversity conservationare critical in maintaining the health ofancestral gathering
areas that provide traditional foods and fibers, essential to the cultural practices ofribal communities.
The water securitypillar addresses droughtrelated impacts, including reduced waterquantity and quality,
and harmful algal blooms that threaten traditional food sources like fish and wild plantsForest resilience
and economic diversityalso help sustain the economic activities tied to forest health, which are crucial for
the livelihoods of tribal members.This pillar also supportsTribal communities in diversifying their
economies to include local businesses and casino operationsSocial and cultural welkbeingensures the
protection of culturally significant sites that may be at risk due to wildfires, flooding, or severe weather. The
fire-adapted communities pillar supports tribal resilience by enhancing preparedness for wildfires, which
threaten homesand cultural sites, and integrating traditional forest management practices into the
landscape. Air quality management, carbon sequestrationand wetland integrityalso contribute to
sustaining healthy ecosystems, which support cultural traditions and practices integral to tribal life.
Together, these pillars provide a comprehensive approach to maintaining cultural heritage, safeguarding
livelihoods, and ensuring theresilience of Tribal communities in the face ofclimate change.
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Persons with Chronic llinesses and/or Disabilities

Most Vulnerable To:

X

Unincorporated

Lake County, f II
City of » I‘v
Clearlake, City ”4-’

of Lakeport Drought Extreme Human Flooding Landslides Severe Wildfire
Temps. Health Weather  and Smoke
Hazards

Persons with chronic ilinesses or disabilities are among the most vulnerable populations during
emergencies due to physical, medical, and social factors that limit their ability to respond and recover
effectively. In the unincorporated county, about 21 percent of residents have sometype of disability, such
as those affecting hearing, vision, cognition, mobility, seltare, or independent living & In Lakeport, this
percentage is slightly lower at 1percent, while Clearlake has a similar rate tothe county, with 21 percent
of residents experiencing disabilities ** 52 Many of these individualshave weakened immune systems due
to pre-existing conditions or medications,makingit harder for them to fight off new illnessegrom vector-
borne illnesses, poor air quality during smoke conditiondrom wildfire, or extreme heat Exposure to
allergens and vectorborne diseases canalso exacerbate existing conditions, complicating treatment and
recovery.

Hazards, including flooding, drought, extreme heat, severe weather, and wildfire, pose additional riskas
individuals with chronic conditions or disabilities may be more likely to be injuredThey may rely on
medications or medical devices thatcan be lost, damaged, or renderedunusable during power outages

and evacuations Wildfire smoke can exacerbate respiratory conditions, drought can limit access to clean
water, and severe weather can disrupt medical carefurther impacting health. Loss of power, such as
during a public safety power shutoff, can be especially dangerous for those who need electricity to operate
medical devices or store medications, a situation that becomes more likely during extreme heat, severe
weather, or flooding.Furthermore, people with disabilities often face barriers in preparing their homes for
emergencies and evacuating to safety before and duringildfire or flooding events.

Pillars of Landscape Resilience

The pillars of resilience such as fire dynamics, air quality, fireadapted communities, social and cultural
well-being, and economic diversity are highly relevant in addressing the challenges faced by persons with
chronic illnesses or disabilities. Afir qualitymanagement is critical to reducing exposure to smoke and
pollutants that can worsen respiratory conditionsfor those with chronic illnesses Fire dynamicsand fire-
adapted communities help minimize the risk of wildfires, ensuring those who need medical suppognd
mobility challenges have safer living conditions and adequate warning to evacuat&he social and cultural
well-beingpillar emphasizes the importance of community connections to nature for enhancing overall
health and wellbeing, in addition toensuring access to culturally valued resources and recreational
opportunities, which contributes to better health outcomes and community resilience.Economic diversity
contributes to financial stability, allowing individuals with disabilities to afford medical care. Together,
these pillars offer a comprehensive framework to address the specific vulnerabilities of individuals with
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chronic illnesses and disabilities, supporting their health, safety, and overall resilience during climate
related hazards.

Energy and Communication Infrastructure and Services

Most Vulnerable To:
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Clearlake,
City of Lakeport  Agricultural Drought Extreme Flooding Landslides Severe Wildfire
and Forestry Temps. Weather  and Smoke
Pests and
Diseases

Residents, visitors, and workers rely on energy and communication infrastructure and services to work,
play, stay connected, and remain healthy and safe. Energy delivery and communication infrastructure and
services are highly vulnerable to hazards that add undermine their foundations or cause damage to the
power plants and transmissionlines, including flooding, landslides, severe weather, and wildfire. This
infrastructure supports electricity, internet, and phone services for residents, visitors, and businessesut
has little redundancy in the county due to its rural natureThese networks are vulnerable throughout the
county, but the threat to these systems and the people who depend on them is particularly higthmore
remote areas, such as Cobh Middletown, and Hidden Valley Lake

Power plants, transmissionlines, and communication towers are highly susceptible to damage or
destruction from various hazards, including pestinfested trees, landslides, wildfires, flooding, high winds,
extreme heat, and extreme cold. These hazards can compromise electricity transmission and distribution
lines, communication networks, and support structures, leading to widespread power outages and
communication failures. Communities in hillside areas, fireprone zones, and floodplain areas are
particularly vulnerable to these risks.Energy generation facilities that rely on water to function, such as the
hydroelectric facilities on Clear Lake and Indian Valley Reservoir, and the geothermal areas, could see a
reduction in electricity production due to lower water levels during droughtonditions. If this occurs
statewide, it could lead toincreased flex alerts and power outages.

The consequences of damaged infrastructurénclude power outages, communication breakdowns, and
delays in emergency response services, all of which negativefffect residents and businesses. Prolonged
power outages can hinder residents' ability to prepare adequately and impair emergency medical
responses, disproportionately affecting vulnerable populations such alder adults, low-income
households, and individuals with chronic health conditions or disabilities. Communication failures also
disrupt essential community support services. These disruptions have significant financial impacts,
especially onfinancially constrained households and small businesses, who are less equipped to absorb
the associated losses.

D-58 Appendix D: Climate Vulnerability Analysis



Pillars of Landscape Resilience

The pillars of resilience such as forest resilience, fire dynamics, wetland integritgnd fire-adapted
communities are highly relevant tancreasing the resilience ofenergy and communication infrastructure
and services. Forest resilienceand fire dynamicshelp protect power lines from damage caused by
weakened trees and wildfires, which can lead to power outagesire-adapted communities aims to
minimize wildfire risks and ensure that infrastructure is more resilient to fire threatd.ack of wetland
integrityreduces the ability of wetlands to absorb stormwatey reducingthe impacts of flooding on power
lines and communication infrastructure. Together, these pillars support the resilience and reliability of
energy and communication services, ensuring that residents, visitors, and workers can stay connected
and safe, evenduring hazardous events.

Homes

Most Vulnerable To:
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Homes and residential structures are an essential part of every community, and like in other areas of
California, Lake County, Clearlake, and Lakeportace a chronic housing crisis fueled by high costs and a
limited supply of housing. Climate change has the potential to make this crisis worse. Houses and
multifamily buildings throughout the county can be damaged or destroyed by wildfires, flooding events,
landslides during or after heavy rainfall, and severe storm#lomes in forested areas are highly vulnerable
to pests and diseasesweakeningtrees, especially combined with heat or drought, increasing the risk of
falling branches or treesthat can cause severe structural damageEven if initial damage is minor, standing
or retained water from flooding and severe storms can cause mold and mildew to grow, causing homes to
become uninhabitable. Since 2015, the county has endured multiple disasters, including wildfires that
have destroyed approximately 1,950 housing units, representing about 5ggrcent of its housing stock®?
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