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Climate Vulnerability Assessment 
This Climate Vulnerability Assessment describes a detailed understanding of risk (for bolded 

words, refer to callout definitions below) relative to how community members experience 

climate-related hazards. It provides context about the City of Costa Mesa’s (the City’s) 

residents, built and natural environment, programming, and resources. It details current and 

projected climate-related hazards and discusses specific anticipated impacts. The Climate 

Vulnerability Assessment will be summarized within the adaptation chapter of the Climate 

Action and Adaptation Plan (CAAP) and will inform the development of climate adaptation 

policies within the CAAP. It may also serve as a resource for future city initiatives and provide a 

baseline for tracking changes over time.  

• Risk 

- Risk considers the overall potential impact of climate-related hazards. It accounts for 

a community’s potential exposure to climate-related hazards in combination with 

social or environmental factors that exist within the community and can heighten or 

reduce the impacts of climate-related hazards. 

• Climate-related Hazards 

- Climate-related hazards are natural hazards that are impacted by climate 

characteristics like temperature and precipitation. Climate characteristics are 

projected to change as a result of greenhouse gases in the atmosphere.1  

- The City experiences the following climate-related hazards: drought, extreme heat, 

fire, and flooding. Compounding hazards, which lead to additional impacts like 

debris/mud flows or climate migration (people moving as a result of climate-related 

hazards), will also be considered.  

• Climate Adaptation 

- This refers to activities that reduce risks from climate-related hazards, such as 

infrastructure improvements, hazard preparedness education, or 

recovery pre-planning. 

Relationship to Other Planning Documents 

The City and applicable partner agencies have addressed natural hazards and climate 

adaptation through several existing plans. These plans respond to varying state and federal 

requirements, and their development is led by different agencies or departments. The CAAP 

adaptation strategy builds off these plans by utilizing existing background information and 

maintaining consistency with existing goals, policies, and programs that dictate local 

department and partner agency actions. Additionally, this CAAP intends to further City policy 

 
1 International Panel on Climate Change (2021) “Climate Change 2021: The Physical Science Basis.” 

https://www.ipcc.ch/report/ar6/wg1/.  
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to address areas where existing policies can be built upon or where gaps exist. The related 

plans are described below. 

Local Hazard Mitigation Plan  

The 2022 Local Hazard Mitigation Plan (LHMP) is a strategic document intended to reduce or 

eliminate the impact of human-caused hazards (for example aircraft crashes) and natural 

hazards (including climate-related hazards, as well as other natural hazards like earthquakes).2  

The LHMP identifies hazards that have the potential to impact the City, outlines the 

vulnerability and risk associated with those hazards, and provides strategies to address 

hazards. City staff implement the LHMP’s programs over time and report on progress during 

plan updates. The LHMP is updated every 5 years to retain certification and ensure the City is 

eligible to receive federal, pre-hazard mitigation funding. The LHMP informs the CAAP by 

providing relevant vulnerability and hazard information, and programs that can be 

incorporated into the CAAP’s policies.  

General Plan 

The City’s General Plan serves as the official “blueprint” for long-range planning. It establishes 

the overall vision for the City, including current issues, changing conditions, and long-term 

community priorities for the 20-year planning horizon (as of the writing of this assessment, the 

planning horizon is 2035).3  

Within the General Plan, the Safety Element has policies and programs to address hazards.4 

This element incorporates the LHMP by reference, which allows for it to work seamlessly with 

the LHMP and fulfills certain state disaster relief funding requirements. City staff implement the 

Safety Element policies and programs over time, though policies are often higher-level than 

those included within the LHMP due to the guiding nature of the General Plan. The CAAP will 

retain consistency with, expand, and refine the climate adaptation analysis and policies 

provided in the Safety Element to offer more specific implementation guidance.  

 
2 City of Costa Mesa. 2022. Local Hazard Mitigation Plan. Accessed August 1, 2025. 

https://www.costamesaca.gov/government/departments-and-divisions/the-office-of-emergency-

management/local-hazard-mitigation-plan. 
3 City of Costa Mesa. 2016. 2015-2035 General Plan. https://www.costamesaca.gov/government/ 

departments-and-divisions/economic-and-development-services/planning/general-plan/ 

2015-2035-general-plan. 
4 City of Costa Mesa. 2016. Safety Element. https://www.costamesaca.gov/home/ 

showpublisheddocument/34702/636740022576330000. 
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While the Safety Element is the most important element for this Climate Vulnerability 

Assessment, other elements of the General Plan discuss relevant topics that can be valuable 

to inform adaptation policy. For example, the Housing Element provides information on 

housing characteristics in the community, and that’s relevant information because people 

often shelter from climate-related hazards in their homes. Depending on the dwelling’s 

characteristics, residents may require different behaviors to withstand hazards (people without 

A/C may open windows or take cool showers during extreme heat events), while others may 

face barriers to making resilience improvements (i.e., renters may have limited control or 

incentive to install insulated windows or cool roofs). 

Urban Water Management Plan and Water Shortage Contingency Plan 

The City has two water providers, Mesa Water District and Irvine Ranch Water District. Each 

district develops plans to address effective water management and consistent water supply in 

the face of drought. 

Urban Water Management Plans (UWMP) assess the reliability of the water supply and drought 

risk and outline the approach to proactively plan for water supply.5, 6 Key elements of a UWMP 

include efficient use of urban water supplies, water conservation programs, and other policies. 

In addition, UWMPs assess water reliability given normal and dry year scenarios. These plans 

are updated every 5 years and approved by the California Department of Water Resources. 

They serve as a way to regulate and benchmark water providers. Water providers implement 

the programs outlined in Urban Water Management Plans.  

Water providers also have Water Shortage Contingency Plans (WSCP) as part of Urban Water 

Management Plans. WSCPs provide steps for the water provider to assess if a water shortage is 

occurring, outline appropriate actions based on the level of shortage, and provide 

implementation details such as communications planning, monitoring and enforcement.  

UWMPs and WSCPs provide relevant water supply data and policies that the CAAP 

will support. 

 
5 Mesa Water. 2021. 2020 Urban Water Management Plan. https://www.mesawater.org/sites/ 

default/files/Save%20Water/Documents/Mesa%20Water%202020%20UWMP%20FINAL-2021.06.30.pdf. 
6 Irvine Ranch Water District. 2021. 2020 Urban Water Management Plan.  
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Community Insights 

The following section describes aspects of the City’s community members, society, and the 

natural and built environment. These characteristics can impact how climate-related hazards 

affect groups of people and areas of the City. By identifying which groups or regions may be 

more vulnerable, more effective and equitable adaptation strategies can be developed.  

This assessment’s Hazard Analysis Section considers how these community insights interact with 

climate-related hazards to impact the City. The Recommendations Section concludes specific 

policy interventions to limit impacts throughout the community and considers local nuances 

and existing programs to ensure that gaps are addressed. 

Environmental Health Burdens 

Environmental health burdens refer to a combination of socioeconomic, health, and 

environmental factors which can culminate into disproportionately vulnerable communities to 

the impacts of pollution. The State uses the CalEnviroScreen 4.0 tool to understand a 

community’s overall environmental health burden. Environmental health burdens can be 

exacerbated by climate-related hazards, widening the disproportionate burdens 

experienced. According to the EPA “the most severe harms from climate change fall 

disproportionately upon underserved communities who are least able to prepare for, and 

recover from, heat waves, poor air quality, flooding, and other impacts.” 7 As such, this section 

examines the environmental health burdens within the City.  

• CalEnviroScreen 4.0 

- CalEnviroScreen 4.0 is a tool developed by the State of California that combines 

socioeconomic, health, and environmental factors into a single score for each 

census tract throughout the state. This presents a relative evaluation of local 

conditions compared to state averages. 

Census tracts that rank in the 75% or higher across California for environmental burden are 

considered disadvantaged communities (DACs), as are communities considered 

disadvantaged by the previous state tool, CalEnviroScreen 3.0, and communities that have 

demographic data gaps but rank in the highest 5% statewide for pollution.  

 
7 EPA. 2021. “EPA Report Shows Disproportionate Impacts of Climate Change on Socially Vulnerable Populations 

in the United States.” Accessed July 18, 2025. https://www.epa.gov/newsreleases/epa-report-shows-

disproportionate-impacts-climate-change-socially-vulnerable. 



APPENDIX B CLIMATE VULNERABILITY ASSESSMENT 

 

City of Costa Mesa | Climate Action & Adaptation Plan | 2026  B-5 

Based on this state definition for DACs, two census tracts in southern Costa Mesa are 

considered DACs (see Figure 1), bounded approximately by 19th Street to the North, 16th Street 

to the South, Newport Boulevard to the East, and the City’s city limits to the West. Northeast of 

the identified DACs are some of the next most disadvantaged areas of the City per 

CalEnviroScreen 4.0. Other tracts throughout the City are generally less environmentally 

burdened than the average tract in the state.  

The City’s DACs include a mix of commercial, housing, and industrial land uses. Within the 

DACs, hazardous waste, cleanup sites, and groundwater threats are the biggest pollution 

issues present, while poverty and housing burden are the biggest socioeconomic issues.  

Figure 1. Disadvantaged Communities per CalEnviroScreen 4.0 

 

Source: Office of Environmental Health Hazard Assessment. 2021. CalEnviroScreen 4.0: California 
Communities Environmental Health Screening Tool. California Environmental Protection Agency. 
https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-40.  
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Housing 

Many climate-related hazards are experienced from home, making certain characteristics of 

homes important to climate adaptation. For example, when a heat wave is occurring, the 

cost of electricity may limit a household’s choice or ability to run air conditioning. Further, 

homeownership status is another characteristic that can create limitations or differences for 

making home retrofits like weatherization upgrades.  

Housing Problems 

The City’s General Plan Housing Element outlines the following housing problems and severe 

housing problems: 

• Units with physical defects, such as lacking complete kitchen or bathroom, are 

considered a severe housing problem. 

• Overcrowded conditions are a housing problem defined as housing units with more 

than one person per room excluding bathrooms and kitchens. Severe overcrowding 

occurs when more than 1.5 people reside per room. 

• Housing cost burden is considered a housing problem when housing costs (including 

utilities) exceed 30% of gross income. Severe housing cost burden occurs when housing 

costs exceed 50%of gross income. 

Nearly half of lower income households in the city (46.5%) experience at least 1 housing 

problem. Further, just over a quarter of lower income households (28.2%) experience a severe 

housing problem.8 The City’s Housing Element includes a variety of policies and programs that 

are intended to address housing problems. 

Renters and Homeowners 

Renters and homeowners in the City generally have different experiences with housing 

problems. Renter-occupied housing units are more commonly overcrowded and severely 

overcrowded in comparison to owner occupied units. Renters are also more prone to 

overpayment in the City, with nearly half of renters (48.8%) being housing burdened, while 

closer to a third of homeowners (31.8%) are housing burdened.9 These issues are important 

because nearly 60% of housing units in the City are occupied by renters. 

 
8 City of Costa Mesa. 2023. Housing Element. https://www.costamesaca.gov/government/departments-and-

divisions/economic-and-development-services/planning/housing-element-update.  
9 Ibid. 
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People Experiencing Homelessness 

Community members experiencing homelessness can be especially vulnerable to climate-

related hazards due to their heightened exposure to the elements. According to the 2024 

Point-in-Time count, there were 297 individuals experiencing homelessness in the City, an 

increase of 43% from the 2022 count. The cause of the increase is difficult to pinpoint, because 

of the many factors that contribute to a person experiencing homelessness. 10  

The City has created a comprehensive system of care for both those experiencing 

homelessness and those at risk of homelessness.11 The City seeks housing for residents, 

conducts outreach and enforcement throughout the community, and publicizes and 

coordinates with a network of local and regional organizations offering resources and aid for 

those in need,.12 Further, Costa Mesa and Newport Beach jointly fund the Costa Mesa Bridge 

Shelter, opened in 2021, to serve those experiencing homelessness, sheltering approximately a 

quarter of community members in the City experiencing homelessness. As of June 30, 2026, 

Newport Beach exited all their guests from the Bridge Shelter. Additionally, the Costa Mesa 

Street Medicine Program launched in 2024 and provides comprehensive health care to 

individuals experiencing homelessness. This program is a collaboration between CalOptima 

Heath, the City, and community partner Celebrating Life Community Health Center.13  

In anticipation of moderate to heavy precipitation, the City coordinates in partnership with 

Lighthouse Church to activate an inclement weather shelter. When activated, the shelter is 

opened at 8 AM and takes up to 40 individuals at a time, running for 24 hours a day and 

providing people with accommodations to rest or sleep, three meals per day, and access to 

restrooms and showers. When available, the Street Medicine vendor is on-site to provide 

voluntary primary and behavioral health care services, while City Outreach stops by 

throughout the day to provide case management services.  

 
10 Orange County. 2024. “Everyone Counts: 2024 Point in Time Summary.” https://unitedtoendhomelessness.org/ 

wp-content/uploads/2024/05/2024-Point-In-Time-Count-Summary-FINAL.pdf. 
11 City of Costa Mesa. 2025. “History of Addressing Homelessness in Costa Mesa.” https://www.costamesaca.gov/ 

government/departments-and-divisions/city-manager-s-office/network-for-homeless-solutions/frequently-

asked-questions-faqs/addressing-homelessness. 
12 City of Costa Mesa. 2025. “Resources and Getting Help” https://www.costamesaca.gov/government/ 

departments-and-divisions/city-manager-s-office/network-for-homeless-solutions/resources-getting-help. 
13 CalOptima Health. 2024. “CalOptima Health Launches Street Medicine Program in Costa Mesa with 

Community Health Center Partner.” https://www.caloptima.org/en/about-us/press-releases/caloptima-health-

launches-street-medicine-program-in-costa-mesa-with-community-health-center-partner. 
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Physiological Characteristics 

Physiological characteristics refer to the physical and biological traits of individuals, which can 

influence their health and well-being. Many physiological characteristics, such as age or 

chronic health conditions, can make a person more susceptible to experiencing health issues 

during hazard events. Table 1, below, shows rates of various conditions and age 

demographics in the City compared to the County and State. When considering citywide 

rates, all physiological conditions considered are less prevalent in the City compared to the 

State average. Rates of these physiological characteristics are generally evenly distributed 

throughout the City.  

Table 1. Physiological Characteristics in Costa Mesa 

Physiological 

Characteristic 

Rate of Physiological Characteristics  

Costa Mesa Orange County California 

Heart Disease 4.44% 4.84% 5.16% 

Asthma 8.71% 8.32% 9.08% 

Older Adults (age 

65 and above) 

11.2% 14.3% 14.0% 

Young Children 

(age 5 or below) 

5.77% 5.93% 6.30% 

Disability 3.15% 3.21% 4.04% 

Source: Public Health Alliance of Southern California. 2018. Healthy Places Index. https://map.healthyplacesindex.org/. 

Socioeconomic Characteristics 

Socioeconomic characteristics refer to the social and economic factors that influence and 

describe the conditions of individuals, households, or communities. These characteristics can impact 

resident behavior in a variety of ways that alter day-to-day hazard experiences. For example, 

economic characteristics like job type or income can lead to increased exposure to climate-related 

hazards or limitations on an individual’s ability to respond to climate-related hazards.  

Poverty and Unemployment 

Poverty refers to the state in which individuals or households lack adequate income to meet 

basic needs such as food, housing, and healthcare. Unemployment is the state of actively 

seeking but being unable to find employment. Both indicators are commonly used to 

understand a community’s economic well-being. When individuals are unemployed or living 

below the poverty limit they may be unable to adequately respond or recover from climate-

related hazards as a result of economic hardship and tradeoffs with other daily necessities. 
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Unemployment and poverty rates in the City are on par for the region and are better than the 

State (see Table 2). Higher poverty rates are concentrated in a portion of southern Costa Mesa 

bounded approximately by Placentia Avenue on the west, 16th Street and Newport 

Boulevard on the south, Harbor Boulevard on the east, and Wilson Street on the north. 

Unemployment rates are relatively evenly distributed throughout the City. 

• Poverty 

- The federal poverty level in 2025 is $15,650 for an individual, but due to California’s 

high cost of living, poverty rates within this document are defined as 200% of the 

federal poverty level, or $31,300 for an individual. 

Outdoor Workers 

People who work outside regularly experience climate-related hazards like air pollution or 

extreme heat more often. In the City, outdoor workers are primarily employed in the 

construction industry. The rate of outdoor workers are relatively similar to the region, and 

somewhat less than the state (see Table 2).  

Language 

Social factors like language proficiency can change the effectiveness of communication 

methods, which can be especially important for preparedness resources or during emergency 

response. For the purposes of this Climate Vulnerability Assessment, a person is considered to 

have limited-English proficiency if they are over age 5 and speak English less than “very well.” 

Overall, the City has a relatively small percentage of people citywide with Limited English 

Proficiency compared to both Orange County and the State (see Table 2). Lower rates of 

English proficiency are concentrated in a portion of southern Costa Mesa bounded 

approximately by Placentia Avenue on the west, 16th Street and Newport Boulevard on the 

south, Harbor Boulevard on the east, and Wilson Street on the north. In this area, 

approximately 30% of the population are considered limited-English proficiency. This area 

includes the previously identified disadvantaged census tract per CalEnviroScreen 4.0. These 

tracts have a relatively high rate of Spanish speakers. 
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Table 2. Socioeconomic Characteristics in Costa Mesa 

Health Indicator 

Rate of Socioeconomic Characteristics 

Costa Mesa Orange County California 

Households Below Poverty 

Level1 

5.8% 6.2% 8.5% 

Unemployment1 2.8% 2.7% 3.5% 

Outdoor Workers1 7.1% 6.7% 8.6% 

Limited English-speaking 

Households2 

4.4% 8.3% 8.5% 

Sources:  
1 US Census Bureau. 2023. Selected Economic Characteristics. Table DP03. 
2 US Census Bureau. 2023. Limited English Speaking Households. Table S1602. 

Community Assets 

Community assets refer to public places and key infrastructure throughout the City that fulfill 

daily needs or are a necessary resource during emergencies. This analysis considers 

emergency response facilities, public gathering places, and utilities. Understanding these 

community assets can help to determine how facilities impact adaptive capacity throughout 

the community, and identify where facilities may be leveraged to provide 

additional functions.  

• Adaptive Capacity 

- A community’s ability to withstand, adapt to, and recover from climate-related 

hazards. City facilities and programs can enhance adaptive capacity by providing 

more resilient resources for the community. 

Emergency Response Facilities 

Emergency response facilities are used by first responders to address hazard events. These 

facilities include police, fire, and other emergency response services. There are six fire stations 

distributed throughout the City to allow for uniform response times. The City Police Department 

is located centrally, and there is a police substation on the westside. There are also two 

college police or safety departments located on Vanguard University and Orange Coast 

Community College campuses respectively. During major emergencies, the City activates its 

Emergency Operations Center (EOC), which is located at adjacent to CMPD headquarters 

between the police department building and city hall. These facilities play an essential 

operational role during hazard events, enabling a coordinated response and allowing first 

responders to reach community members in need. All City facilities described above have 

backup generators in case power is lost during an emergency. 
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Hospitals are also essential emergency facilities. During hazard events, life-threatening impacts 

or injury may occur that require medical attention. College Hospital is located along Victoria 

Steet and SR-55/Newport Boulevard. There are also nearby hospitals outside the City that can 

provide emergency services and care to community members, such as Newport Bay Hospital 

(Newport Beach), Hoag Memorial Hospital Presbyterian (Newport Beach), South Coast Global 

Medical Center (Santa Ana), Memorial Care Orange Coast Medical Center (Fountain Valley), 

and Fountain Valley Regional Hospital and Medical Center (Fountain Valley). 

All of the facilities discussed above, including those within the City and in adjacent cities, are 

located outside of hazard zones such as Fire Hazard Severity Zones, FEMA Flood Zones, and 

Tsunami Hazard Areas. This helps to ensure that these key facilities are able to continue 

operations during emergencies. 

Gathering Places 

Community gathering places (e.g., parks, libraries, etc.) can provide refuge for community 

members during hazard events. If residents already use these facilities for recreation, social 

events, education, or other activities in their day-to-day lives, it can make them more 

welcoming and effective as a cooling center, reception center, or shelter. These locations 

may also be used to share resources and information to prepare residents for climate-related 

hazards or assist them with recovery after climate-related hazards occur.  

Parks Facilities 

Parks provide places for community gathering, recreation, exercise, habitat for wildlife, and 

ecosystem services. Greenspace in urban or suburban areas can reduce the heat exposure 

and promote absorption of stormwater during heavy rain events. Vegetated areas, rain 

gardens, and bioswales can also absorb rainfall, decreasing stormwater flows.14  

The City owns and operates a variety of park types with different sizes and purposes, such as: 

• Neighborhood Parks – These are smaller parks serving daily needs of local residents. 

• Community Parks – These are larger parks offering open space and recreational 

opportunities like athletic fields or courts. 

• Special Use Facilities – These are parks that serve a particular use, such as golf courses. 

The Costa Mesa Country Club is an example of this type of facility. 

 
14 EPA. 2024d. “Performance of Green Infrastructure.” https://www.epa.gov/green-infrastructure/performance-

green-infrastructure. 
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In total, the City owns, operates, and maintains 415 acres of park facilities. Facilities are 

generally spread throughout the City. Most residents have access to parks and can benefit 

from them, whether it be their cooling effect on neighborhoods, stormwater management, 

and ecosystem services. To this point, the City has focused residential development away from 

areas of the City that have the least access to parks. However, to meet state housing targets, 

the most recent housing element included a sites inventory that identifies some housing in 

northern Costa Mesa that would have more limited access to parks compared to much of the 

residential areas of the City.15  

The largest contiguous area of parks includes Canyon Park, Fairview Park, Vista Park, Costa 

Mesa Country Club, and Talbert Regional Park (operated by OC Parks). This portion of western 

Costa Mesa covers over 500 acres of land.16 Much of this park space spans along the Santa 

Ana River, offering potential flood protection. 

Non-City Parks Facilities 

In addition to the City’s park facilities, there are recreation facilities and open spaces provided 

within or adjacent to the city but operated and maintained by another jurisdiction. Talbert 

Regional Park is a major example of this, and offers 244 acres of open space and recreation. 

Further, the Santa Ana River trail provides recreation and active mobility along it. Orange 

County Parks and the US Army Corps of Engineers manage the trail. The OC Fair and Event 

Center, operated by the County, also offers a major hub for recreation, culture, and festivities 

during the OC Fair and as part of other events that occur there throughout the year.17 It’s 130 

acres in total, with 157,000 square feet of event space, a 3-acre working farm, and over 7,500 

parking spaces. These facilities and partner agencies have potential to be activated during 

hazard events. For example, in the past during major hazard events, Orange County has 

opened up the Equestrian Center at the fairgrounds to house evacuated large animals.  

Water Features 

Water features are an important aspect of parks as it relates to extreme heat. Water fountains 

offer drinking water and water features like pools or splash pads allow for cool recreation 

during extreme heat events. Most but not all parks have at least one drinking fountain. The 

Downtown Recreation Center/Lions Park is home to the Downtown Aquatic Center. The 

 
15 City of Costa Mesa. 2023. “Housing Element Update.” https://www.costamesaca.gov/government/ 

departments-and-divisions/economic-and-development-services/planning/housing-element-update. 
16 City of Costa Mesa. 2018. “Parks, Recreation, and Open Space Master Plan Update.” 

http://ftp.costamesaca.gov/costamesaca/council/agenda/2018/2018-02-13/SS-1-Attach-4.pdf. 
17 Ibid. 
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aquatic center offers youth and adult programming, open lap swimming, and open 

recreation swimming.18 No splash pads exist in the City currently. 

Community Centers and Libraries 

Community centers are indoor facilities that provide a variety of social and recreational 

services and programming such as sports, cultural activities, performing arts, youth programs, 

older adult programs, and human services. The City has four community centers: Balearic 

Community Center, Downtown Recreation Center, Norma Hertzog Community Center 

(neighboring the Downtown Recreation Center), and Costa Mesa Senior Center.19  

The City also has two libraries, the Donald Dungan Library and the Mesa Verde Library. Both 

are operated by the County.20 

Cooling Centers 

Cooling centers are publicly available facilities that residents can use to cool off. The City has 

several facilities that fall under this definition, including the community centers and city hall 

mentioned above. These spaces act as a place the community can come during normal 

operating hours to get out of extreme weather. During times of extreme heat which exceed 

pre-set thresholds, additional services or extended hours for facilities may be made available. 

For example facilities such as the senior center have been opened on the weekends when 

they were otherwise closed, and bottled water has been provided at times as well. The City 

uses social media, 211OC, and the County’s website to promote cooling centers. Annually the 

City coordinates with the County to specify cooling center locations and update 

business hours.21  

 

 
18 Ibid. 
19 Ibid. 
20 City of Costa Mesa. 2025. “Libraries.” https://www.costamesaca.gov/community/libraries. 
21 Orange County. 2025. “Cooling Centers.” https://www.ocgov.com/cooling-centers. 
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Utilities 

Public utilities, such as electricity, water, and natural gas, support daily life and economic 

activities and provide residents and businesses with day-to-day essentials. Some climate-

related hazards can disrupt utilities or cause increased costs for residents. This section describes 

electricity and water systems present in the City. 

Electricity 

Reliable Power 

Reliable power is important to maintain regular daily activities and ensure safe conditions. The 

City’s electricity grid is part of a large network of overhead transmission lines in the Los Angeles 

Metropolitan Region operated by Southern California Edison (SCE). Three electrical substations 

within the City connect 33 kilovolt and 92 kilovolt powerlines east to west and north to south 

through the City.22 Still, the City is subject to outages as a result of large regional failures from 

climate-related events such as electricity shortages. Electricity shortages can occur at times of 

peak demand, such as during extreme heat events when air conditioning usage is highest. 

Public Safety Power Shutoffs (PSPS) are also a concern in California. However, PSPS are not 

anticipated to directly impact the City at this time, as there are no identified SCE circuits within 

the City that could undergo PSPS de-energization.  

• Public Safety Power Shutoffs 

- These are power-down events that can be exercised by utilities under high fire 

threat conditions (dry, warm, high wind events) to prevent potential ignitions. 

Grid infrastructure, energy operator actions, and State oversight help to facilitate enhanced 

regional energy resilience. In addition, the City exercises actions to enhance local energy 

resilience. The LHMP outlines several energy policies and actions for the City including energy 

efficiency upgrades, backup power for critical facilities and traffic signals, and infrastructure 

planning in coordination with SCE.23 

 
22 California Energy Commission. 2025. “California Electric Transmission Lines.” https://cecgis-

caenergy.opendata.arcgis.com/search?categories=%252Fcategories%252Fenergy%2520infrastructure. 
23 City of Costa Mesa. 2024. “Local Hazard Mitigation Plan.” Accessed July 1, 2025. 

https://www.costamesaca.gov/government/departments-and-divisions/the-office-of-emergency-

management/local-hazard-mitigation-plan. 
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Costs 

Excessive energy costs can discourage households from utilizing air conditioning. SCE offers 

several assistance programs for income-qualified households to offset energy costs. These 

include the California Alternate Rates for Energy (CARE), which provides about a 30% discount 

on monthly electricity bills for very-low-income households; the Family Electric Rate Assistance 

(FERA) program, which provides an 18% discount for low-income households; SCE’s Energy 

Assistance Fund (EAF), which provides cash assistance to qualified households once per year; 

and the Energy Savings Assistance Program (ESAP), which provides qualified households free 

replacement appliances, weatherization, and LED lightbulbs to conserve energy and thereby 

lower electricity bills.24 Altogether, these programs can reduce the burden of energy costs.  

Water 

Water supply availability is expected to change in the coming years due to climatic factors 

discussed later in the Drought section. Water suppliers for the City include Mesa Water District 

and Irvine Ranch Water District. The City and its suppliers work with several agencies in the 

area to ensure adequate, reliable, and safe water supplies.  

• Water Supplies 

- Water providers can use varying sources to supply their water. This can include using 

surface water from reservoirs, pumping groundwater, recycling water by treating 

previously used water to adequate levels (commonly for non-potable uses), or 

purchasing water from other providers. 

MESA WATER DISTRICT 

Approximately 90% of the City’s water supplies are provided by the Mesa Water District. All of 

Mesa Water District’s water supply is from local groundwater supplies in the service area. It’s 

also notable that Mesa Water District has instituted permanent water conservation practices 

and rules for its customers in the City.25 In an emergency, Municipal Water District of Orange 

County (MWDOC) provides imported potable water. And in the event of a potential water 

shortage, Mesa Water District has a Water Shortage Contingency Plan (WSCP) that provides 

water supply availability assessments, and specific steps to respond to drought or water 

 
24 SCE. 2019. “Lower Your Electricity Bill, Increase Energy Efficiency.” Energized. Accessed July 16, 2025: 

https://energized.edison.com/stories/lower-your-electric-bill-increase-energy-efficiency#:~:text=About%20one-

third%20of%20SCE%E2%80%99s%20residential%20customers%20are%20enrolled,but%20may%20also%20lower%20

the%20amount%20customers%20pay. 
25 Mesa Water. 2025. “Water Conservation Ordinance and Watering Rules” https://www.mesawater.org/save-

water/conservation-requirements. 



APPENDIX B CLIMATE VULNERABILITY ASSESSMENT 

 

City of Costa Mesa | Climate Action & Adaptation Plan | 2026  B-16 

shortage conditions while maintaining reliable water supply. Mesa Water’s Drought Risk 

Assessment concluded that Mesa Water is projected to meet full-service demands through 

2045, even for multiple-dry water year scenarios.26 

IRVINE RANCH WATER DISTRICT 

About 10% of water use in the City is provided by Irvine Ranch Water District (IRWD). IRWD 

supplies water from a variety of sources, including imported water purchased from the 

Metropolitan Water District of Southern California (MET) through Municipal Water District of 

Orange County (MWDOC), groundwater from the Main Orange County Groundwater Basin 

and Irvine Subbasin, non-potable surface water from Irvine Lake, and recycled non-potable 

water from IRWD’s Michelson and Los Alisos Water Recycling Plants. In 2020, approximately 

75% of drinking water was supplied by groundwater sources, while the remaining 25% was 

purchased or imported. IRWD’s 2020 non-potable water supply had a broader mix of sources, 

including approximately 67% from recycled water, 18% from surface water, 12% from 

groundwater, and 3% from purchased or imported water.27  

Similar to Mesa Water District, Irvine Ranch Water District also has a WSCP to address and 

mitigate water shortage conditions from drought or other issues. IRWD’s Drought Risk Assessment 

projected the District to meet demands through 2040 even under 5-year droughts.28  

 

 
26 Mesa Water. 2021. 2020 Urban Water Management Plan. https://www.mesawater.org/sites/default/ 

files/Save%20Water/Documents/Mesa%20Water%202020%20UWMP%20FINAL-2021.06.30.pdf. 
27 Irvine Ranch Water District. 2021. 2020 Urban Water Management Plan.  
28 Irvine Ranch Water District. 2021. 2020 Water Shortage Contingency Plan. https://www.irwd.com/ 

images/pdf/doing-business/environmental-documents/UWMP/2020_water_shortage_contingency_plan_ 

irwd_adopted_june2021.pdf. 
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GROUNDWATER MANAGEMENT 

Due to Mesa Water District and IRWD’s reliance on groundwater, sustainable management of 

groundwater basins are important to ensure water pumping and recharge are balanced. 

Recharge is how a basin regains water after it is pumped and used. The Orange County Water 

District (OCWD) manages recharge for the OC basin, and through a variety of projects OCWD 

has been able to maximize water recharge. Recharge for the basin occurs through multiple 

sources including natural recharge, recycled water, and imported water.  

• Natural recharge occurs when water infiltrates into the basin from precipitation, runoff 

from the hills and mountains, or groundwater underflows. 

• Recycled water is water that has been previously used, treated at a wastewater 

treatment plant, and injected back into the basin. OCWD currently provides recycled 

water in north Orange County through their Green Acres Project and Groundwater 

Replenishment System.  

• Imported water is purchased from MWDOC and Metropolitan Water District of Southern 

California (MET), when available and needed. Untreated imported water can be used 

to recharge the OC basin through the surface water recharge system. 

OCWD has developed a Resilience Plan, which will be relied upon and regularly updated to 

meet Sustainable Groundwater Management Act compliance, and ensure sustainable 

management of the groundwater basin.29  

 

 
29 Orange County Water District. 2025. “OCWD Resilience Plan.” https://www.ocwd.com/wp-

content/uploads/WIC.10.a.OCWD_Resilience_Plan-_Final_February-2024.pdf. 
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Hazard Analysis and Impact Assessment 

Each City faces their own unique set of climate-related hazards, which are changing 

differently based on local environmental factors. The following section summarizes information 

from Federal, State and local data sources to outline historic and future climate-related 

hazard impacts specific to the City.30 

The following locally-applicable climate-related hazards were identified and assessed for 

the City: 

• Drought 

• Extreme Heat 

• Flooding 

• Wildfire 

For each of these climate-related hazards, there are also unique considerations beyond the 

direct impacts that are evaluated. For example, several of the climate-related hazards have 

indirect air pollution impacts, wildfire is impacted by Santa Ana winds, and flooding hazards 

can be impacted by dam inundation and sea-level rise. 

When applicable for each hazard, the following Hazard Criteria are discussed: magnitude, 

timing, spatial extent. Together these criteria indicate when, where, and how climate-related 

hazards might impact the City.  

• Hazard Criteria 

- Magnitude is the severity or total damage of an impact. 

- Timing describes how often an impact occurs, or when an impact occurs during 

the year. 

- Spatial extent is the area that is impacted. For applicable climate-related hazards, 

mapping is used to show areas of more severe or more likely impacts. 

Climate-related hazard models and their projections are regularly discussed in the magnitude 

and timing sections of this assessment to outline hazard trends. These models project hazard 

events through 2100, and this assessment commonly characterizes projections with mid-

century (2035-2064) and end-century (2070-2099) impacts. It’s important to understand that 

climate-related hazard models are heavily impacted by future global GHG emissions and 

require assumptions to predict future hazard events. To make these assumptions climate 

 
30 For more detail on regional climate impacts, refer to California’s Fourth Climate Change Assessment Regional 

Report, which for Orange County is the Los Angeles Region Report. 

https://www.energy.ca.gov/sites/default/files/2019-11/Reg%20Report-%20SUM-CCCA4-2018-007%20LosAngeles_ADA.pdf
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models use what are called emissions scenarios, which outline possible pathways for global 

GHG emissions. These emissions scenarios are discussed or shown on tables, often as it relates 

to hazard magnitudes. 

• Emissions Scenarios 

- The moderate emissions scenario (formally known as representative concentration 

pathway 4.5 or RCP 4.5) assumes global emissions peak around 2040 and 

then decline. 

- The high emissions scenario (RCP 8.5) assumes global GHG emissions continue to rise 

through 2100. 

- By 2050, the two scenarios result in minimal differences so only the high scenario is 

discussed, in-line with State recommendations. For 2100, both scenarios are 

discussed to provide a reasonable range of potential outcomes. 

For each hazard, the “Impact on Costa Mesa” section describes key City assets most relevant 

to the specific hazard, and prevalent population groups in the City with heightened potential 

for impacts from the hazard. While any community member can be impacted by a hazard, 

some people may be more likely to experience heightened impacts due to physiological, 

social, economic, or environmental risk factors. For example, age could increase adverse 

effects from air pollution, a job that’s regularly outdoors might cause exposure to extreme 

heat, or having a fixed or low-income might make recovery from a flood more difficult. These 

intricacies will be discussed by hazard. 

Following the sections on individual climate-related hazards, a section on compounding 

hazards discusses any outstanding issues where climate-related hazards act in tandem to 

worsen impacts or create new impacts. Issues like climate migration and debris flows are 

discussed as compounding hazards. 
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Drought 

Droughts are periods of time where water supplies become scarce, often as a result of limited 

precipitation over a number of years. Droughts are relative to long-term averages for 

precipitation in a region. Local and up-to-date conditions can be viewed online via the U.S. 

Drought Monitor.31 

Magnitude and Timing 

For drought, magnitude and timing are discussed concurrently because they are 

interconnected concepts due to magnitude being tied to length and frequency. 

Droughts lasting several years to decades occur naturally in California.32 Global climate 

models project significantly drier soils in the future and an 80% chance of a multi-decadal 

drought during 2050–2099 under a high-emissions scenario. However, the frequency of wet 

and dry extreme events is also projected to increase between 25% and 100%, with limited 

changes in mean precipitation totals, indicating both intensified droughts and rainfall events.33  

Spatial Extent 

Droughts are regional events, though depending on the source of a community’s water 

supply, the region where drought is most impactful to a community may vary. For example, in 

Southern California water can at times be supplied from the State Water Project or Colorado 

River, which transport water long distances. In that case, droughts occurring elsewhere can 

impact local water supply. Given that the City’s water is provided primarily from local 

groundwater, droughts local to the southern California region are most impactful to the City’s 

water supply.  

Impacts on Costa Mesa 

Community Members 

Cost is the main implication for community members related to increased drought frequency 

and intensity. Though poverty rates aren’t particularly high in the City, this is still an important 

impact. Both water providers for the City offer rebate programs to reduce upfront costs for 

 
31 National Drought Mitigation Center, National Oceanic and Atmospheric Administration, US Department of 

Agriculture. 2025. “U.S. Drought Monitor, California” https://www.drought.gov/states/california. 
32 Ingram and Malamud-Roam. 2013. “The West without Water: What Past Floods, Droughts, and Other Climatic 

Clues Tell Us about Tomorrow.” Univ of California Press. 
33 Swain et. al. 2018. “Increasing precipitation volatility in twenty-first-century California. Nature Climate Change 8: 

427-433. 
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water efficiency projects, subsequently reducing long-term costs.34, 35 Home audits and other 

educational materials are also available to inform residents and businesses about water 

saving opportunities. 

Infrastructure and City Programs 

Drought impacts can vary by region, and understanding how they impact a specific City 

requires assessment of the utility provider’s sources of water supply. As discussed in the earlier 

Water section, local groundwater is the primary water source for the City’s water providers. 

Drought conditions impact groundwater more slowly than surface water, though recharge of 

groundwater basins is often reduced during times of drought. With intensified drought paired 

with more intense rainfall events, adequate groundwater infiltration during storm events will 

require planning and infrastructure investments. OCWD’s Resilience Plan will guide regional 

efforts for sustainable management of the Orange County groundwater basin, and outlines 

priority projects that increase stormwater capture, manage sediment at recharge sites for 

more efficient recharge, and improve seawater intrusion barriers.36  

 

 
34 Mesa Water. n.d. “Residential Rebates for Mesa Water Customers.” Accessed August 1, 2025. 

https://www.mesawater.org/Rebates. 
35 Irvine Ranch Water District. n.d. “Rebates and Programs.” Accessed August 1, 2025. https://www.irwd.com/ 

save-water-money/rebates-programs. 
36 Orange County Water District. 2025. “OCWD Resilience Plan.” https://www.ocwd.com/wp-

content/uploads/WIC.10.a.OCWD_Resilience_Plan-_Final_February-2024.pdf. 
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Extreme Heat 

Abnormally high temperatures can cause adverse public health impacts in multiple ways, 

including through: 

• Extreme Heat Days 

- Extreme heat days occur when daily maximum temperatures are abnormally high. 

For this CAAP we define it as days where the maximum temperatures exceed the 

98th percentile in comparison to historical data. In Costa Mesa, this is when 

temperatures exceed 93° Fahrenheit. 

• Heat Waves 

- Heat waves are extended periods of sustained extreme heat. For this CAAP, heat 

waves are defined as periods of 4 consecutive extreme heat days. Each 4-day 

period is a separate event, so if extreme heat days persist for 10 straight days, it 

would be considered 2 heat waves. 

• Warm Nights 

- Warm nights are when nighttime temperatures (or the minimum temperature for a 

day) are abnormally high. Warm nights are often overlooked; however, night is an 

important time for the human body to cool off and recover from extreme heat 

experienced during the day. For the purposes of this CAAP, warm nights are defined 

as nights that exceed 80° Fahrenheit. 

Magnitude 

Historically (1961-1990), the City has experienced an average of 3 extreme heat days per year. 

By mid-century (2035-2064), 11 extreme heat days are projected per year on average. By end-

century (2070-2099), under a medium-emissions scenario, 11 extreme heat days per year 

remain projected, while under a high-emissions scenario that number jumps to 25 extreme 

heat days per year on average (see Table 3).37  

Heat waves are also projected to occur more frequently. Historically (1961-1990), in an 

average year the City did not experience any heat waves. By mid-century (2035-2064), 1 heat 

wave is expected per year on average. Again, under a medium-emissions scenario for end-

century (2070-2099), 1 heat wave remains projected. However, under a high-emissions 

scenario, 3 heat waves per year on average are projected by end-century (see Table 3).38 

 
37 Cal-Adapt. 2025. “Extreme Heat Days and Warm Nights for Costa Mesa, Global Climate Models HadGEM2-ES, 

CNRM-CM5, CanESM2, MIROC5.” Cal-Adapt website developed by University of California at Berkeley’s 

Geospatial Innovation Facility under contract with the California Energy Commission. Accessed June 16, 

2025. https://cal-adapt.org. 
38 Ibid. 
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Historically (1961-1990), the City has not experienced warm nights in an average year. So while 

warm nights may have occurred at some point between 1961 and 1990, less than 15 warm 

nights occurred in total over that 30-year span. Warm nights are projected to remain 

uncommon in the City through mid-century and end-century under a medium-emission 

scenario. However, under a high-emission scenario, by end-century (2070-2099) the City is 

projected to experience 2 warm nights per year on average, limiting people’s ability to 

recover from extreme heat at night.39 

Table 3. Extreme Heat Events 

 

Historic 

(1961-

1990) 

Mid-Century 

(2035-2064) 

End-Century (2070-2099) 

Medium-Emission 

Scenario 

High-Emission 

Scenario 

Extreme Heat Days 3 days/year 11 days/year 11 days/year 25 days/year 

Heat Waves 0 events/year 1 event/year 1 event/year 3 events/year 

Warm Nights 0 days/year 0 days/year 0 days/year 2 days/year 

Source: Cal-Adapt. 2025. “Extreme Heat Days and Warm Nights for Costa Mesa, Global Climate Models HadGEM2-

ES, CNRM-CM5, CanESM2, MIROC5.” Cal-Adapt website developed by University of California at Berkeley’s 

Geospatial Innovation Facility under contract with the California Energy Commission. Accessed June 16, 

2025. https://cal-adapt.org.  

Timing 

Extreme heat days most commonly occur in the City during the summer months, but they 

historically (1961-1990) have occurred as early as March or as late as November. By mid-

century (2035-2064) the earliest extreme heat day has potential to occur in January, and the 

latest extreme heat day has potential to occur in December, meaning extreme heat is 

projected to become a year-round risk.40 

 

 
39 Cal-Adapt. 2025. “Extreme Heat Days and Warm Nights for Costa Mesa, Global Climate Models HadGEM2-ES, 

CNRM-CM5, CanESM2, MIROC5.” Cal-Adapt website developed by University of California at Berkeley’s 

Geospatial Innovation Facility under contract with the California Energy Commission. Accessed June 16, 

2025. https://cal-adapt.org. 
40 State of California. 2018a. “Los Angeles Region Report” In California’s Fourth Climate Change Assessment. 

Accessed July 1, 2025. https://climateassessment.ca.gov/regions/. 
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Spatial Extent 

Extreme heat can be experienced differently from one street to another due to the urban heat 

island effect and other local factors. 41  

• Urban Heat Island Effect 

- Temperatures in urban areas with higher rates of dark and impervious surfaces, like 

roads, parking lots, and buildings, can be up to 7° F warmer than outlying areas 

during the day. This is due to these materials absorbing and re-emitting heat more 

than natural features like trees. 

The areas that experience the most severe urban heat islands in the City are large parking lots 

and turf athletic fields, particularly those located farther inland (See Figure 2). 

The urban forest can effectively reduce surface temperatures by providing shade to block the 

sun’s rays. In the City the rate of urban tree canopy cover is near the Statewide level at 11%. 

The City’s urban forest has been growing, and from 2018 to 2022 the tree canopy grew 

approximately 45 acres citywide.42 Lower rates of tree canopy in Costa Mesa are seen near 

Newport Boulevard from the Fairgrounds and Vanguard College south to 16th Street. 

Commercial and industrial uses are most common in this part of the City though residential is 

also interspersed.  

• Urban Tree Canopy Cover 

- This refers to areas directly covered by trees and roughly translates to the amount of 

available natural shade in the City at midday. 

Proximity to the ocean is another major factor that limits the impact of extreme heat in the 

City. So while portions of Costa Mesa’s tree canopy are more limited, proximity to the ocean 

mitigates temperatures. The inland, northern and eastern parts of the City experience less 

ocean winds or marine layer fog.  

 
41 EPA. 2025a. “Heat Island Effect.” Accessed June 16, 2025. https://www.epa.gov/heatislands. 
42 U.S. Department of Agriculture, Forest Service. 2025. “California Urban Canopy Data.” Accessed July 1, 2025. 

https://www.fs.usda.gov/r05/state-tribal-forestry/california-urban-canopy-data. 



APPENDIX B CLIMATE VULNERABILITY ASSESSMENT 

 

City of Costa Mesa | Climate Action & Adaptation Plan | 2026  B-25 

Figure 2. Urban Heat Island Severity in Costa Mesa 

 

Source: Trust for Public Land. 2023. “Urban Heat Island Severity” https://www.arcgis.com/apps/ 
webappviewer/index.html?id=1b6cad6dd5854d2aa3d215a39a4d372d. 

Note: This data was derived from Landsat 8 imagery band 10 (ground-level thermal sensor) from the 
summer of 2023. The purpose of this data is to show certain areas of Costa Mesa that are hotter than 
the average temperature as a whole. Areas that are without color are identified as below the mean 
temperature for the City.  
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Impacts on Costa Mesa 

Community Members 

Whereas a heat event can be relatively harmless for those with a reliable means for staying 

hydrated and cool, it can be deadly for others. Young children, the elderly, or people suffering 

from serious medical conditions are physiologically more vulnerable to heatstroke. Some senior 

citizens also take medication that can make it harder for their bodies to maintain a safe 

internal temperature, creating an additional threat from extreme heat events. Young children 

may be more vulnerable since they are not aware of the signs of dehydration or ways of 

protecting themselves from heatstroke. 

Homeless people are at a high risk of health complications during heat waves, especially if 

they are unsheltered. According to the OC Homeless Management Information System data, 

in 2019, there were approximately 6,860 individuals experiencing homelessness in Orange 

County, with 57% unsheltered and 42% sheltered.43 These people are vulnerable to heatstroke 

during a heatwave, especially if they cannot reach a cooling center. 

Sudden spikes in heat can catch people by surprise. Stores can rapidly sell out of fans, air 

conditioning units, or drinking water during a heatwave. Lower-income households or those 

with limited mobility may be unable to acquire enough insulation or cooling devices without 

significant preparations. This can be further compounded by the threat of Public Safety Power 

Shutoff events. During these events, extreme heat impacts may affect larger portions of the 

City, as well as populations that would not be viewed as vulnerable under normal 

circumstances. 

Extreme heat can also impact public health through its effects on air quality; higher 

temperatures can accelerate and trap ground-level ozone, particulate matter, and other air 

pollutants. Increased exposure to these pollutants can lead to adverse short-term and long-

term respiratory, cardiovascular, mental health, and reproductive outcomes.44 Air pollution in 

the City is not particularly high compared to much of Southern California, partially due to the 

proximity to the ocean. Still, there are freeways that pass through the City that will be 

considered further in CAAP policy.  

 
43 OCHMIS.org. 2019. Orange County Point in Time Count 2019: Homelessness in Orange County. 

http://ochmis.org/wp-content/uploads/2019/08/2019-PIT-Infographic-7.30.2019.pdf. 
44 California OEHHA. 2022. “Impacts on Human Health.” Indicators of Climate Change in California (2022). 

https://oehha.ca.gov/media/humanhealthsection2022.pdf. 
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Many residents withstand extreme heat events from home, emphasizing the importance of 

insulation and access to air conditioning. The City has historically experienced limited extreme 

heat impacts, though that is projected to change in the future. As such, homes may require 

retrofits to install air conditioning in the future. This is particularly important for inland homes 

whose temperatures are less moderated by the ocean. Further, if residents already have air 

conditioning, the costs to run A/C may discourage use. SCE provides a variety of assistance 

programs that can reduce energy cost burdens for income qualified households. They also 

offer rebate programs for energy efficiency improvements to reduce up-front costs and 

provide long-term energy savings, though renters may find it more difficult to utilize the rebate 

programs due to certain appliances being owned and provided by landlords.45 

Infrastructure and City Programs 

While SCE is responsible for much of the region’s energy infrastructure and resilience, the City 

can assist SCE with energy resilience by promoting energy efficient development through 

building code. The City can also continue to develop backup power infrastructure at key city 

facilities to promote local energy resilience. 

 

 
45 Southern California Edison. n.d. “Income Qualified Programs.” Accessed August 1, 2025. 

https://www.sce.com/save-money/income-qualified-programs. 
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Flooding 

Flooding is a key climate hazard where water overwhelms drainage systems and inundates 

areas in the community, potentially creating public health risks or damaging infrastructure or 

buildings. The impacts of flooding can endanger human life; damage infrastructure, homes, 

and other structures; affect water quality through sanitary sewer overflows; and/or disrupt 

services due to road closures or infrastructure damage.  

Flooding primarily occurs during extreme precipitation events when natural drainages and 

stormwater systems are overwhelmed. Extreme precipitation events in the City are defined as 

2-day periods in which there is more than 0.67 inches of rainfall, which historically are 95th 

percentile events, or events that occur once every 20 years.  

Flooding can also occur because of water infrastructure failures, for example a dam or levee 

failing. This is important to understand for the City due to its proximity to the Santa Ana River, 

which drains Southern California’s largest watershed. To mitigate flood hazard throughout the 

watershed, major flood control improvements have been implemented along the river course.  

Coastal communities may also experience flooding from tidal events, or a combination of 

storms and tidal events. Although Costa Mesa is not a coastal community, due to its proximity 

to the coast there is a potential for cascading impacts from coastal flooding such as traffic 

flow from coastal evacuations, etc. 

Magnitude 

Extreme Precipitation Events 

Historically, 1-in-20 year extreme precipitation events in Costa Mesa resulted in 3.41 inches of 

precipitation. The intensity of extreme precipitation events is projected to increase from historic 

levels by about 20% by mid-century (2034-3064) to 4.19 inches of precipitation. By end century, 

intensity is projected to increase from historic levels by about 50% under a high-emissions 

scenario to 5.1 inches of precipitation. However, under a medium-emissions scenario, extreme 

precipitation intensity is only projected to increase by about 4% from historic conditions, to 4.52 

inches of precipitation.46  

 
46 Cal-Adapt. 2025. “Extreme Precipitation Events for Costa Mesa, Global Climate Models HadGEM2-ES, CNRM-

CM5, CanESM2, MIROC5.” Cal-Adapt website developed by University of California at Berkeley’s Geospatial 

Innovation Facility under contract with the California Energy Commission. Accessed June 16, 2025. https://cal-

adapt.org. 
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That said, atmospheric rivers (regions of water vapor transported from warm water in the 

tropics) are expected to increase in frequency and intensity. Current global climate models 

project a nearly 40% increase in precipitation during atmospheric river events in Southern 

California by 2100 under a high-emissions scenario.47 

Drought and extreme heat also influence flooding. As both become more frequent and 

intense (see Drought and Extreme Heat Sections), they can act in tandem to dry out the soil, 

reducing its ability to absorb moisture, increasing the risk of runoff and subsequent flooding 

during intense precipitation. 

Dam Failure 

Dam failure presents another risk factor for flooding. Major dam and levee infrastructure exists 

in Orange County to manage stormwater, and that infrastructure is especially applicable to 

the City due to the Santa Ana River making up the City’s western border. The three dams that 

present flooding potential to Costa Mesa are the Santiago Dam in the unincorporated 

community of Silverado, the Prado Dam in the City of Corona, and the Villa Park Dam in the 

City of Orange.  

Approximately 33% of dam failures are due to overtopping, which is when water spills over the 

top of a dam. Overtopping can occur as a result or combination of design issues, 

maintenance issues, or natural hazards like extreme precipitation. As such, as extreme 

precipitation events become more intense, the risk of dam failure and subsequent flooding 

may also increase. 

Should dam failure occur, the Santiago Dam could cause flooding for over 5,000 households in 

the City, the Prado Dam could cause flooding for over 3,000 households in the City, and the 

Villa Park Dam could cause flooding for over 200 households in the City.48 Figure 3, Dam 

Inundation, displays where flooding from dam failure is possible. 

Sea-level Rise 

Sea-level rise is a potential issue for coastal communities that can create flooding by 

increasing the elevation of tidal conditions. While Costa Mesa is not directly on the coast, parts 

 
47 State of California. 2018b. “Statewide Summary Report,” In California’s Fourth Climate Change Assessment. 

Accessed June 16, 2025. https://climateassessment.ca.gov/state/index.html. 
48 City of Costa Mesa. 2024. “Local Hazard Mitigation Plan.” Accessed July 1, 202.5 

https://www.costamesaca.gov/ 

government/departments-and-divisions/the-office-of-emergency-management/local-hazard-mitigation-plan. 
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of the City are within a mile of the ocean. Further, the Santa Ana river runs along the western 

border of the City and there are estuarine portions of the Randall Preserve (formerly known as 

Banning Ranch) adjacent to the City that present potential sea-level rise concerns. 

Sea-level rise is different depending on where you are in California due to localized seismic 

processes, called vertical land motion. This assessment uses Los Angeles projections, which 

represent the nearest NOAA Tide Guage. It’s also important to understand that sea-level rise 

projections have a wider range of scientifically plausible outcomes than other climate-related 

hazards discussed in this assessment. By 2050 sea-level rise between 0.5 feet and 1.1 feet is 

plausible, with an intermediate scenario projecting 0.7 feet of sea-level rise compared to levels 

in the year 2000. By 2100, between 0.6 and 6.3 feet of sea-level rise is plausible, with an 

intermediate scenario projecting 2.8 feet of sea-level rise. 

Open space in the City starts to become at risk of flooding when sea-level rise reaches 4.9 feet 

above year 2000 levels under normal tidal conditions, or 3.3 feet of sea-level rise in 

combination with a 100-year storm. It’s also important to note that this projection assumes 

current infrastructure remains the same into the future. As such, the City is not projected to 

experience impacts from sea-level rise through 2100 at this time. 

Timing 

The majority of precipitation events in California occur between November and March, 

though extreme precipitation is possible at any point during the year. Historically (1961-1990), 

the City has experienced 5 extreme precipitation events per year on average. Frequency of 

extreme precipitation is relatively stable and is only expected to increase to 6 events per year 

by end of century under a high-emissions scenario. Projections for mid-century (2035-2065) and 

end of century (2070-2099) under a medium-emissions scenario show no changes from historic 

frequencies of extreme precipitation events.  

Spatial Extent 

Extreme Precipitation 

Federal Emergency Management Agency (FEMA) maps denote areas based on flooding risk, 

including assumptions about infrastructure like levees (see Figure 3, FEMA Flood Zones). The 

majority of the City is not within a flood zone. Areas that have a 1% chance of flooding are 

primarily contained within creeks, or roadways, or are open space. A large portion of 

northeastern Costa Mesa is within a zone denoting 0.2% chance of flooding, or likelihood of a 
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flood once every 500-years. Additionally, much of northwestern Costa Mesa is within an area 

with reduced flood risk due to levees.  

Dam Inundation 

The City’s proximity to the Santa Ana River and major dams make the levee and dam 

infrastructure particularly important, as is discussed in the magnitude section of this hazard. The 

Prado Dam, Santiago Creek Dam, and Villa Park Dam each present risk of flooding in northern 

and western Costa Mesa should failure occur. Figure 4, Dam Inundation displays potential 

flooding from dam failure. To learn more information about these dams, refer to the City’s 

Local Hazard Mitigation Plan.49  

Sea-level Rise 

As indicated previously, sea-level rise is not projected to impact the City through 2100. 

However, should faster than projected sea-level rise occur in combination with extreme 

precipitation, only open space within the City (including the Frank and Joan Randall Preserve 

and Talbert Park) are projected to be impacted, with no homes or infrastructure in the impact 

area, even under the worst plausible case-scenario of 6.6 feet of sea-level rise in combination 

with a 100-year storm.50 

Impacts on Costa Mesa 

Community Members 

Extreme precipitation can damage structures or endanger community members by creating 

conditions for indoor mold to grow, resulting in increased rates of respiratory infection, 

including pneumonia.51 The areas at highest risk of flooding in the City primarily exist outside of 

residential areas, though 500-year storms could create more widespread flooding, potential 

for infrastructure failures, and damages.  

Repairing damage from flooding differs depending on your homeownership status. The City’s 

significant renter population receives housing maintenance through landlords. Rental 

 
49 City of Costa Mesa. 2024. “Local Hazard Mitigation Plan.” Accessed July 1, 2025. 

https://www.costamesaca.gov/government/departments-and-divisions/the-office-of-emergency-

management/local-hazard-mitigation-plan. 
50 Point Blue Conservation Science and U.S. Geological Survey. n.d. Our Coast Our Future.” Accessed August 1, 

2025. https://ourcoastourfuture.org/. 
51 Kontowicz, E., Brown, G., Torner, J., Carrel, M., Baker, K. K., & Petersen, C. A. 2022. Days of Flooding Associated 

with Increased Risk of Influenza. Journal of Environmental and Public Health, 8777594. 

https://doi.org/10.1155/2022/8777594. 
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maintenance is regulated by the state, and health and safety issues must be addressed by 

landlords. Homeowners make their own repairs but may find it difficult if they are housing cost 

burdened, which is common in the City, though more prevalent with renters 

than homeowners. 

Infrastructure and City Programs 

The City’s existing local stormwater system, and regional dams and levees largely protect 

residents from flooding, though extreme precipitation events or nearby dam failures have 

potential to result in impacts to upwards of 5,000 households and a variety of City facilities.  

The Army Corps of Engineers (Prado Dam), Irvine Ranch Water District (Santiago Creek Dam), 

and County of Orange (Villa Park Dam) are the applicable dam owners and operators. 

Though not always publicly available, operators of dams with significant, high, or extremely 

high downstream hazard potential must submit an Emergency Action Plan to the California 

Office of Emergency Services and Department of Water Resources at least every 10 years. 

These outline responses in the event of a dam failure, including preplanned actions to mitigate 

damage, notification and coordination procedures, and evacuation routes.52 Dam operators 

are also expected to coordinate with the City during testing to ensure readiness in the event 

of an emergency. 

Related to local stormwater infrastructure, the City’s Storm Drain Master Plan is periodically 

updated alongside the LHMP and Capital Improvements Plan to address emerging issues or 

new data. Further, storm drains are maintained by the City ahead of and during the 

rainy season.53 

 
52 Irvine Ranch Water District. n.d. “Dam Emergency Action Plans (EAP).” Accessed August 1, 2025. 

https://www.irwd.com/construction/dam-emergency-action-plans-eap. 
53 City of Costa Mesa. 2024. “Local Hazard Mitigation Plan.” Accessed July 1, 2025. 

https://www.costamesaca.gov/government/departments-and-divisions/the-office-of-emergency-

management/local-hazard-mitigation-plan. 



APPENDIX B CLIMATE VULNERABILITY ASSESSMENT 

 

City of Costa Mesa | Climate Action & Adaptation Plan | 2026  B-33 

Figure 3. FEMA Flood Hazard Zones 

 

Source: FEMA. 2025. National Flood Hazard Layer. Accessed June 16, 2025. 
https://floodmaps.fema.gov/NFHL/status.shtml. 
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Figure 4. Dam Inundation 

 

Source: California Department of Water Resources, 2020. 
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Wildfire 

Wildfires are a type of fire that primarily ignite and burn through wildlands but can spread to 

developed areas. Often these are large fires that burn over 5 acres in size. Depending on local 

conditions like wind and topography they can spread quickly, potentially covering thousands 

of acres in a day.  

Magnitude 

Changes in wildfire projections are relatively uncertain, with studies finding between a 12% 

and 75% increase of burned area by 2050. Studies also find lower increases in burned area by 

2100, as continued warming leads to overall fuel declines that limit wildfire intensity over 

the years.54 

Santa Ana winds are an important factor that increase the risk of intense and large wildfires. 

These are a unique climate feature in southern California referring to strong, hot and dry winds 

that originate inland from high-pressure air masses. These winds carry very dry air that can be 

catalysts for wildfire outbreaks, such as the 90 mph winds that fueled the 2025 Palisades and 

Eaton Fires, which burned over 37,000 acres and forced 150,000+ evacuations in Los Angeles 

County.55, 56 Orange County has also had major Santa Ana wind fires in recent history, 

including the Silverado Fire, which occurred in October 2020 during 80 mph winds, burned 

over 12,000 acres, and forced 70,000 evacuations.57 In fact, 25% of wildfires in the region occur 

during Santa Ana events.58 Projections of the intensity and frequency of Santa Ana wind 

events are also uncertain at this time. Some global climate models show an increase in future 

Santa Ana events, but other studies have found that Santa Ana events may decrease by 

approximately 20% in the future as the weather system that drives the winds weakens due to 

greater warming over interior land masses.59  

 
54 State of California. 2018a. “Los Angeles Region Report.” In California’s Fourth Climate Change Assessment. 

Accessed July 1, 2025. https://climateassessment.ca.gov/regions/. 
55 CAL FIRE. 2025. “Palisades Fire” Accessed June 16, 2025. https://www.fire.ca.gov/incidents/2025/1/7/ 

palisades-fire. 
56 CAL FIRE. 2025. “Eaton Fire” Accessed June 16, 2025: https://www.fire.ca.gov/incidents/2025/1/7/eaton-fire. 
57 CAL FIRE. 2022. “Silverado Fire” Accessed June 16, 2025. 

https://www.fire.ca.gov/incidents/2020/10/26/silverado-fire/. 
58 State of California. 2018a. “Los Angeles Region Report,” In California’s Fourth Climate Change Assessment. 

Accessed July 1, 2025. https://climateassessment.ca.gov/regions/. 
59 Ibid. 
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Timing 

Wildfires can occur at any time in the City, but are most likely to occur during the warm, dry 

season from April to October. Santa Ana winds blow primarily from October to April and can 

further increase wildfire risk by exacerbating the spread of fire.60  

Spatial Extent 

In the City wildfire risk is relatively limited and primarily isolated to the City’s overlap with 

wildlands along Talbert Park. In 2025, Western and Southwestern Costa Mesa were designated 

as a Fire Hazard Severity Zone (FHSZ), originating in Talbert Park and spreading outward. The 

City’s FHSZ’s are primarily open space but also overlap with parcels containing approximately 

547 dwelling units, one school, and a religious institution. The City’s FHSZ’s can be seen on 

Figure 5. The Talbert Park South fire is the only recorded wildfire within city limits. It occurred in 

2018 and burned to 7.5 acres before being contained.61 

• Fire Hazard Severity Zones 

- These zones are designated by the California Department of Forestry and Fire 

Protection and adopted by local governments to signify elevated likelihood of fire 

hazard due to inherent characteristics of the land, like fuel loading, slope, and 

weather patterns. These zones do not account for mitigation measures such as 

vegetation management. 

- Areas designated as high or very high fire hazard severity zones are subject to 

certain Building Code regulations related to ignition resistant building materials for 

new development, and very high zones are also subject to defensible space 

vegetation regulations. 

Impacts on Costa Mesa 

Community Members 

Wildfires have potential to endanger community members, damage structures, trigger 

evacuations, and cause poor air quality. As stated above, over 500 dwelling units are located 

within the City’s FHSZ. These homes are most at-risk, but wildfire conditions are variable and 

can still impact homes outside of the defined hazard zones. 

 
60 Cal Matters. 2024. Track California Wildfires. Accessed July 2, 2025. https://calmatters.org/california-wildfire-

map-tracker/. 
61 CAL FIRE. 2025. Historical Fire Perimeters. Accessed July 1, 2025. https://www.fire.ca.gov/what-we-do/fire-

resource-assessment-program/fire-perimeters. 
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Although much of is the City is outside of designated FHSZ, wildfire smoke from surrounding 

regions still poses a relevant public health hazard. Wildfire smoke can exacerbate asthma and 

increase the risk of heart attack. During California’s severe 2015 wildfire season, researchers 

found a 42% increase in risk of heart attacks 1 day after exposure to dense smoke among 

adults aged 65 and older.62  

Infrastructure and City Programs 

To mitigate fire, the City of Costa Mesa Fire Prevention Program includes a comprehensive set 

of City actions, such as:  

• Development and enforcement of local fire, life safety, property, and environmental 

protection standards;  

• Enforcement of State adopted fire & life safety codes;  

• Review of building construction plans;  

• Inspections of building construction and businesses;  

• Investigation of citizen complaints;  

• Training of personnel in regard to fire and life safety codes; and 

• Public education efforts. 

The LHMP outlines other City actions related to vegetation maintenance and landscaping 

intended to reduce fire hazard in parks, open spaces, and new developments in alignment 

with state and local recommendations. Following the State’s FHSZ designations in the City, 

Costa Mesa Fire & Rescue Department also developed a Citizen’s Guide to answer questions 

and gather feedback about what it means for residents.63 

 
62 Wettstein, Z. S., Hoshiko, S., Fahimi, J., Harrison, R. J., Cascio, W. E., Rappold, A. G., & Mott, J. A. 2018. “Cardiovascular 

and Cerebrovascular Emergency Department Visits Associated with Wildfire Smoke Exposure in California in 2015.” 

Journal of the American Heart Association, 7(8), e007492. http://jaha.ahajournals.org/content/7/8/e007492.long. 
63 City of Costa Mesa. 2025. “Wildland Fire Hazard Severity Zones in Costa Mesa.” https://apps.costamesaca.gov/ 

gismaps1/apps/storymaps/stories/552b995816f5483dad0825e1954eb874. 
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Figure 5. Fire Hazard Severity Zones 

 

Source: CAL FIRE. 2025. Fire Hazard Severity Zones. Accessed July 1, 2025. 
https://osfm.fire.ca.gov/what-we-do/community-wildfire-preparedness-and-mitigation/fire-hazard-
severity-zones. 
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Compounding Hazards 

Compounding hazards occur when multiple climate-related hazards interact, leading to new 

or more intense impacts than a single hazard in isolation. While some of these impacts have 

been discussed above where they strongly relate to a specific individual hazard, this section 

summarizes additional compounding hazards that may be relevant to the City. Understanding 

these overlapping threats is essential to comprehensively outline potential climate risks in 

the City. 

Debris Flows 

Debris flows, also known as mudslides, are a particularly dangerous type of landslide that 

moves fast, carrying soil and debris and damaging objects in its path. Wildfire and drought 

can contribute to conditions that lead to debris flows by burning vegetation or causing 

vegetation to die off, leading to destabilized hillsides. When extreme precipitation follows 

these conditions, debris flows are more likely. Landslides have not occurred within the City, but 

there are deep seated landslide zones identified for the bluffs located in the southwestern 

portion of the City (See Figure 6, Deep Seated Landslide Zones and Fire Hazard Severity 

Zones).64 Approximately 4,149 households, or 10,658 residents, live in the City’s deep seated 

landslide zones.65 Some of the City’s landslide zones overlap with FHSZ’s, making the risk of 

debris flows possible as a result of extreme precipitation following a wildfire in the area.  

 
64 City of Costa Mesa. 2024. “Local Hazard Mitigation Plan.” Accessed July 1, 202.5 

https://www.costamesaca.gov/ 

government/departments-and-divisions/the-office-of-emergency-management/local-hazard-mitigation-plan. 
65 Ibid. 
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Figure 6. Deep Seated Landslide Zones and Fire Hazard Severity Zones 

 

Source: California Department of Conservation. 2019. Deep Seated Landslide. CAL FIRE. 2025. Fire 
Hazard Severity Zones. Accessed July 1, 2025. https://osfm.fire.ca.gov/what-we-do/community-
wildfire-preparedness-and-mitigation/fire-hazard-severity-zones. 
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Climate Migration 

Climate migration is a phenomenon where people move to a new home as a result of major 

hazard events. Climate migration in the Southern California region is likely to occur as a result 

of damage from wildfires or flooding events, and may also occur as a way to avoid chronic 

issues like extreme heat or regular flooding as a result of sea-level rise. Multiple climate-related 

hazards may compound to intensify climate migration. 

Studies of past climate migration have found the majority of migrants move nearby, often to 

more resilient nearby cities or neighboring counties.66 Local economic conditions like 

unemployment rate and wages of the new location factor into where people choose to move 

as well; locations with lower unemployment and higher wages are more likely to become 

permanent resettlements for climate migrants.67  

Based on the City’s fairly limited hazard exposure and favorable economic characteristics, 

Costa Mesa may be an attractive destination for climate migrants. If and when this climate 

migration to the City occurs, the housing affordability challenges discussed in the Housing 

Section may be exacerbated in both the City and across the broader region. 

 

 
66 Eyer, Dinterman, and Miller, Rose. 2018. "The Effect of Disasters on Migration Destinations: Evidence from 

Hurricane Katrina," Economics of Disasters and Climate Change, Springer, vol. 2(1), pages 91-106, April. 
67 Wolsko, C. and Marino E. 2016. ”Disasters, Migrations, and the Unintended Consequences of Urbanization: 

What’s the Harm in Getting Out of Harm’s Way?” https://www.researchgate.net/publication/282891635. 
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Recommendations 

The following section outlines recommended climate adaptation strategies for the City, 

informed by the Climate Vulnerability Assessment and analysis of climate-related hazards 

above. These recommendations are intended to complement and build upon or add 

specificity to the City’s existing plans and programs, such as those outlined in the LHMP, and 

the ongoing work of various City departments. Recommendations are broken down by 

hazard below. 

Multiple Climate-Related Hazards 

Targeted Outreach and Resources 

Community members experiencing homelessness are especially exposed to several climate-

related hazards including extreme heat, poor air quality, and precipitation or flooding. The 

City, neighboring cities like Newport Beach, and homeless service providers should continue to 

engage community members experiencing homelessness to ensure they are aware of 

available City resources and partner programs, particularly those that are new or different 

during hazard events. The City should also work to receive input from people experiencing 

homelessness if certain resources like cooling centers are not being utilized. Common barriers 

to cooling center use for people experiencing homelessness, like lack of space for belongings 

or pets, may be able to be resolved at specific sites. 

Renters are another major population in the City that face unique or heightened impacts from 

certain climate-related hazards. Much of the City’s renter population is also housing cost 

burdened, making things like use of air conditioning less accessible due to the tradeoffs of 

utility costs. While there are some utility-led rebate programs to reduce long-term costs via 

water and energy efficient appliances, program participation is often the responsibility of the 

landlord. To address these issues the City can directly share SCE resources with rental property 

owners and managers and can promote resources like FAQs about these programs which 

renters can use to discuss improvements with landlords. 

Regional Collaboration 

Regional collaboration is important to address a variety of climate-related hazards that 

impact not only Costa Mesa, but the broader region, such as dam inundation, water and 

energy infrastructure, and housing planning for climate migration. Some of the City’s risks are 

tied to infrastructure that is owned and operated by regional agencies or utilities, such as the 
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electrical grid or levee infrastructure. At times this infrastructure is located within or directly 

adjacent to the City, though major components are also located throughout the region. As 

such, the City should regularly coordinate with these agencies to remain apprised of regional 

efforts and provide input when needed.  

Collaboration with applicable regional agencies should include the following: 

• For Dam Inundation:  

- The Army Corps of Engineers 

- Irvine Ranch Water District 

- County of Orange 

• For Climate Migration: 

- Southern California Association of Governments 

- Orange County Council of Governments 

• For Water and Energy Infrastructure: 

- Southern California Edison 

- Mesa Water District 

- Irvine Ranch Water District 

- Orange County Water District  

Extreme Heat 

Shaded and Green Urban Spaces 

Extreme heat is an emerging issue that doesn’t impact the City evenly. Areas most at-risk are 

those farther inland with more severe heat islands due to an increase in paved or dark 

surfaces and fewer trees. 

Urban design can be used to reduce extreme heat and strategies should include both quick 

and affordable public interventions to address urgent needs, and long-term development 

standards to reduce heat as development occurs. Development code requirements or 

incentives can address key heat islands like parking lots via additional tree canopy or 

overhead solar. Where short-term improvements are needed, such as in public places like 

playgrounds or transit stops, options for immediate relief can include quick-build shade such as 

shade cloth, and temporary water stations, such as misting tents. These interventions are 

particularly valuable due to their flexibility, given that they can be deployed specifically during 

extreme heat events and are not bound to a fixed location. 
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Landscaping can also address extreme heat through expanded tree canopy citywide or 

targeted tree shade in important areas. Urban Forest Master Plans or Corridor Master Plans can 

be developed to identify and manage priority areas. These types of plans can provide the 

most applicable landscape treatments by aligning landscaping with the existing built 

environment and balancing other needs such as maintenance, drought and fire concerns, 

and community desires. 

Cooling Centers 

While the City has had a relatively limited need for cooling centers in the past, the projected 

increase in extreme heat moving forward is expected to heighten community needs. To 

remain proactive, the City should consider developing a more formalized cooling center 

approach, or an adaptable suite of options that can be activated as necessary to respond to 

extreme heat.  

Existing community center and senior center facilities, hours of operation, programming, 

staffing, and marketing through social media, 211, and the County provide a valuable 

baseline of support and awareness for community members. Several other facilities not run by 

the City, such as the County libraries, should also be consulted and considered as part of the 

network of support available to residents, though the City does not have control over 

operations or improvements.  

To increase accessibility, the City can expand or adjust operations during an extreme heat 

event. Extending hours (i.e. opening facilities over the weekend) has been used in the past at 

the Senior Center and other Community Centers, and this could be valuable in the future on a 

case-by-case basis. The CAAP’s community survey found that over 30% of survey respondents 

would be encouraged to go to a cooling center if entertainment or activities were offered, or 

if there was a space where their pet was allowed to be. Therefore, adaptable facility policies 

or preplanned programming have potential to encourage resident attendance. Further, 

nearly 40% of survey respondents said they’d be encouraged if cooling centers were closer to 

where they live, which may be remedied by promoting where existing cooling centers are 

available, or may require creative solutions such as partnerships with local organizations or 

private businesses who might provide cooled, public spaces during extreme heat events.  

Long-term resilience improvements should also be considered for key community gathering 

places. Backup power would help to ensure continuity of operations and access to air 

conditioning regardless of the potential for blackouts or brownouts during extreme 

heat events.  
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Community Preparedness 

Extreme heat exposure outdoors is elevated in certain locations, like turf sports fields or 

construction sites. While the City does not operate these facilities or directly regulate these 

companies, staff can coordinate with state agencies and local operators and businesses to 

share educational resources and facilitate discussion about preventative measures, like 

access to water, awareness of the signs and symptoms of heat illness, procedural best 

practices like mandatory breaks and shade availability, and limiting activities during the 

hottest times of the day. Additionally, promoting “Know Your Rights” resources for outdoor 

workers can help employees to advocate for themselves if unsafe conditions occur. 

Flooding 

Low Impact Development 

Among the climate-related hazards that could affect the City, flooding has the greatest 

potential to cause widespread and damaging impacts. Much of this is related to the proximity 

to the Santa Ana River and inland, manmade infrastructure. While the City has a robust 

stormwater system and enforces state flood mitigation requirements, additional efforts to 

encourage low-impact development (LID) have potential to reduce flooding hazards and 

stormwater costs. LID are design elements like bioswales, permeable pavement, or green roofs 

that mimic natural hydrologic processes, reduce or slow runoff by minimizing 

impervious surfaces.  

There are various ways the City can encourage LID, including fee reductions, low-interest loans 

or rebates, or permit streamlining. Recognition programs are another option for businesses or 

homeowners that choose to incorporate LID practices into their properties. Further, some cities 

require LID practices for development or redevelopment beyond a certain square footage, as 

part of streetscape standards, or parking lot standards. The City also has landscape standards 

related to drought-tolerant landscaping that could potentially be integrated with 

LID practices.  

Wildfire 

Engagement and Education 

The City already follows state law and guidance and has engaged with residents regarding 

the recently designated FHSZs, the required disclosures that come along with High FHSZs, and 
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the voluntary and recommended actions the State notes. If State regulations regarding FHSZ 

property requirements change, further engagement will be necessary. 

Beyond the City’s FHSZs, residents are still impacted by regional fires via smoke. The City can 

prepare materials ahead of fires that can then be shared when needed to outline the health 

risks associated with wildfire smoke and offer solutions that reduce exposure and protect 

public health. At times regional partners like South Coast Air Quality Management District will 

offer air purifiers, and when those become available for residents, they should be promoted by 

the City.  

Debris Flows 

Pre-Planning 

Debris flows are possible after wildfires in the City due to the City’s overlapping wildfire and 

landslide hazard zones. The City should be proactive in preparation for this risk by conducting 

pre-planning and outlining best practices to reduce debris flow concerns. Coordination with 

state partners like the California Office of Emergency Services and California Geologic Survey 

will help to guide preplanning which may include tailored notification systems, evacuation 

procedures, or plans for debris flow hazard mapping post-fire.  
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Conclusion 

This Climate Vulnerability Assessment establishes a clear foundation for Costa Mesa’s 

adaptation policy and actions by synthesizing local hazards, community vulnerabilities, and 

existing assets. The City faces increasing extreme heat, drought, flooding, and wildfire risks, 

with more intense heat, drought, and precipitation. Several hazards can also compound to 

create additional or broader impacts. The assessment highlights that while many Costa Mesa 

residents and facilities have limited hazard exposure today, projected climate changes will 

intensify exposures and have potential to amplify inequities throughout the community. 

Key findings 

Hazard Trends:  

• Extreme heat days and heat waves are projected to rise substantially throughout the 

century, with inland portions of Costa Mesa experiencing the most severe exposure. 

• Extreme precipitation intensity is projected to increase over time, adding potential for 

flood exposure emanating from flood zones. 

• Drought intensity is projected to increase.  

• Wildfire and potential post-fire debris flows remain important localized threats in 

southwestern Costa Mesa. 

Vulnerable Populations:  

Renters, lower-income households, people experiencing homelessness, outdoor workers, and 

residents in identified disadvantaged census tracts face heightened risk due to heightened 

hazard exposure, housing characteristics, limited economic resources, or access barriers. 

Community Assets:  

The City benefits from well-distributed emergency facilities, parks, and libraries. Water and 

energy providers plan for long-term resilience for the local water and power supply and 

infrastructure and offer several programs to lower costs and advance utility resilience for 

individual community members.  
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Recommendations 

The following recommendations were developed as a result of the Climate Vulnerability 

Assessment and will be refined further. 

• Advance equitable resilience: Prioritize interventions in disadvantaged tracts and for 

renters and people experiencing homelessness through outreach, targeted services, 

and removal of barriers to program participation. 

• Regional collaboration: Maintain active coordination with water districts, SCE, OCWD, 

US Army Corps of Engineers, and regional planning bodies to support and collectively 

address large-scale needs and migration pressures. Promote partner agency or utility 

resilience programs to residents to ensure incentives, rebates, or other benefits are 

received by community members. 

• Reduce urban heat: Expand tree canopy and deploy quick-build shade and water 

features in key community locations and corridors; further integrate shade into 

development and urban design. 

• Preplan for cooling centers: Plan and adjust procedures and infrastructure for cooling 

centers over time to ensure effectiveness. Consider backup power, amenities to 

incentivize use, and access and functional improvements to continue to serve diverse 

needs for a variety of events. 

• Strengthen flood resilience: Incentivize low-impact development, bioswales, and 

permeable surfaces. 

• Prepare for compounding events and migration: Incorporate debris-flow planning, 

post-fire mapping, and regional housing coordination to address potential climate 

migration and cascading impacts. 

To ensure the most effective and impactful adaptation strategy, city actions will need to 

center equity, incorporate a flexible and phased approach, and establish accountability 

through clear implementation and monitoring. This assessment provides the background 

needed to develop the CAAP’s adaptation chapter and to guide City decisions that reduce 

risk, protect public health, and strengthen community resilience. 
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