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1 INTRODUCTION 

The City of Moorpark (City) prepared this Vulnerability Assessment Report in conformance with State of 
California requirements to assess climate change vulnerability and address climate change adaptation 
and resilience as part of the General Plan Update. The goal of this requirement is to enable the 
community to prepare for, respond to, withstand, and recover from disruptions created or caused by 
climate change. The vulnerability assessment acts as a foundation for the preparation of adaptation and 
resilience policies for inclusion in the General Plan by identifying a set of priority vulnerabilities in the 
City of Moorpark. This report presents the regulatory framework and method for preparing a 
vulnerability assessment, the climate change hazards affecting Moorpark’s populations and assets 
included in the assessment, a summary of the vulnerability assessment results, and implications for the 
General Plan Update.   

1.1 COMMUNITY PROFILE 
The City of Moorpark is in the southeastern portion of Ventura County, adjacent to the Santa Susanna 
Mountains to the north and west, Alamos Canyon and Simi Valley to the east, and Las Posas Hills and 
Tierra Rejada Valley to the south. Moorpark is about two miles west of the City of Simi Valley and two 
miles north of the City of Thousand Oaks. According to the General Plan Update’s Existing Conditions 
Report, Moorpark is home to approximately 36,278 residents and 10,484 households.1 

The City of Moorpark covers approximately 12.5 square miles, as shown in Figure 1, which was 
originally home to the Chumash and Micqanaqa’n tribal nations.2 Approximately 56 percent of the city 
is developed, and land uses within the urban development of the city consist of primarily residential, 
with other major land uses, including right-of-ways for the Union Pacific Railroad and roadways, 
education land uses for elementary through college facilities, commercial and industrial uses. The 
remaining 44 percent includes open space, recreation, agriculture, and vacant lands as well as water. 

Moorpark has a Mediterranean climate, with rain in the winters and hot, dry summers, and the Santa 
Ana winds occurring from October to April. State agencies divide California into several climate zones, 
and Moorpark is part of Climate Zone 9. This climate zone covers the inland valleys of Southern 
California that have a coastal influence, with inland winds bringing hot and dry air and marine air 
bringing cool and moist air. 3 On average, annual high temperatures in Moorpark range from 64 
degrees Fahrenheit (°F) in December to 84°F in August. Low temperatures range from 48°F in February 
to 61°F in July and August.4 The city receives an average of approximately 15 inches of precipitation 
annually.5 Most precipitation falls during the winter months with rare occurrences of summer storms. 
The Mediterranean climate makes Moorpark a prime location for agricultural production. 
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Figure 1. Community Overview 
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Moorpark’s primary transportation access is from State Route (SR-) 23 and SR-118. SR-23 connects the 
City of Moorpark to Thousand Oaks and Highway 101 to the south, and Filmore and SR-126 to the 
north. SR-118 runs east to west, connecting Moorpark to Simi Valley and the City of Los Angeles to the 
east and the Santa Clara River Valley to the west. Other major roadways include Los Angeles Avenue, 
Tierra Rejada Road, Spring Road, Miller Parkway, High Street, and Campus Park Drive. Moorpark City 
Bus provides local bus transit options, and Amtrak and Metrolink provide regional rail transit services 

1.2 REGULATORY FRAMEWORK 
In 2015, the State adopted Senate Bill (SB) 379, amending Section 65302(g) of the California 
Government Code to require the Safety Element of the General Plan to include more information about 
wildfire hazards, flooding risks, and other short-term and long-term threats posed by climate change. 
SB 379 requires local governments to conduct vulnerability assessments as part of their long-range 
planning efforts and to prepare policies that will protect against harm caused by climate change.  

Other important updates to Section 65302(g) of the California Government Code related to Safety 
Elements, climate change, and resiliency as addressed in the City’s General Plan Update include SB 
1241, SB 1035, Assembly Bill (AB) 2140, SB 99, and AB 747/1409.  

• SB 1241 added Section 65302(g)(3) to the California Government Code, requiring jurisdictions in 
a state responsibility area or very high fire hazard severity zone to provide background; 
historical context; and goals, policies, and implementation measures to address wildfire risks in a 
community.  

• SB 1035, which established Section 65302(g)(6) of the California Government Code, builds on 
previous legislation and requires local governments to review and update as needed their Safety 
Element during an update to their Housing Element or Local Hazard Mitigation Plan (LHMP) (or 
no less than every eight years). Any revisions should include updated information related to 
flood hazards, fire hazards, and climate adaptation and resilience.  

• AB 2140 added Sections 8685.9 and 65302.6 of the California Government Code, enabling cities 
and counties to adopt an LHMP into its Safety Element.  

• SB 99 established Section 65302(g)(5) of the California Government Code and requires 
jurisdictions to review and update the Safety Element to include information identifying 
residential developments in hazard areas that do not have at least two emergency evacuation 
routes.  

• AB 747 added Section 65302.15 to the California Government Code (amended by AB 1409), 
requiring local governments to identify the capacity, safety, and viability of evacuation routes 
and locations in the Safety Element or LHMP upon the next update of its LHMP.  

This Vulnerability Assessment, along with the update to the Safety Element, will help the City of 
Moorpark meet the state’s requirements, in addition to increasing consistency with and integration of 
the General Plan and the Ventura County Multi-Jurisdictional Hazard Mitigation Plan, which serves as 
the LHMP for Moorpark. 
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The State of California prepared a guidance document, the California Adaptation Planning Guide (APG), 
to assist communities in addressing climate adaptation and resilience, and complying with Section 
65302(g) of the California Government Code, in addition to the Governor’s Office of Planning and 
Research General Plan Guidelines. This guide presents a step-by-step process for gathering the best 
available climate change science, completing a climate change Vulnerability Assessment, creating 
adaptation strategies, and integrating those strategies into general plans and other policy documents. 
The City’s Vulnerability Assessment is consistent with the guidance and recommended methods 
provided in the APG. 

2 CLIMATE CHANGE IN MOORPARK 

2.1 WHAT IS CLIMATE CHANGE? 
Climate change is a long-term change in the average meteorological conditions in an area. Currently, 
the global climate is changing due to an increase in greenhouse gas (GHG) emissions that trap heat 
near the Earth’s surface. While some levels of these gases are necessary to maintain a comfortable 
temperature on Earth, an increased concentration of these gases due to human activity traps additional 
heat, changing Earth’s climate system in several ways. This can create intensified or new hazardous 
conditions that can increase the risk of damage to critical infrastructure, injury to sensitive populations, 
and disruption of essential services. To have a better understanding of how a changing climate may 
harm Moorpark, and which aspects of the community – including people, buildings, and infrastructure, 
services, and economic drivers – are most vulnerable to its effects, City staff prepared a Vulnerability 
Assessment as part of preparation of the Safety Element. This report presents a summary of the 
Vulnerability Assessment methods and results.  

2.2 CLIMATE CHANGE MODELING CONSIDERATIONS  
The Intergovernmental Panel on Climate Change (IPCC), an organization that represents the global 
scientific consensus about climate change, identified four climate scenarios in the Fifth Assessment 
Report, also called Representative Concentration Pathways (RCPs), that can be used to project future 
conditions.1 RCPs are labeled with different numbers (e.g., RCP 2.6, RCP 6) that refer to the increase in 
the amount of energy that reaches each square meter of Earth’s surface under that scenario. The four 
RCPs are: 

• RCP 2.6: Global GHG emissions peak around 2020 and then decline quickly.  

 
1  The IPCC recently released “The Physical Science Basis” of the Sixth Assessment Report that updates global climate change projections 

for the near-term, mid-term, and long-term based on GHG emission trends from the past decade. It moves away from using RCPs, 
instead using five different scenarios called “shared socioeconomic pathways,” which consider socioeconomic trends underlying each 
scenario. This Vulnerability Assessment does not use these updated projections because at time of writing they are not available at a 
local scale. However, the IPCC report does reaffirm the use of projections comparable to RCP 8.5 as the suggested emission scenario to 
use for Cal-Adapt data. 

https://www.caloes.ca.gov/climate
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• RCP 4.5: Global GHG emissions peak around 2040 and then decline. 
• RCP 6: Global emissions continue to rise until the middle of the century.  
• RCP 8.5: Global emissions continue to increase at least until the end of the century. 

Projections of climate hazards from Cal-Adapt and other sources rely on climate models, which are 
computer simulations that forecast future climate conditions under these different RCP scenarios. It is 
critical for the City to account for all reasonably plausible future conditions, including the most severe 
of plausible conditions, which will help ensure greater resiliency from climate change. Therefore, the 
projections in the vulnerability assessment use the RCP 8.5 scenario, following State of California 
guidance and to be consistent with the IPCC Sixth Assessment Report. No model can project future 
conditions perfectly, but current models are heavily reviewed by climate scientists and can accurately 
reproduce observed climate conditions. 

The vulnerability assessment also relies on the understanding that “weather” and “climate” are two 
different things. “Weather” describes the conditions at a particular time and place, and “climate” 
describes the long-term average of conditions. Because there are large variations in the weather, it is 
difficult to accurately project weather conditions more than a few days in advance. However, because 
climate is a long-term average, it can be projected out for years or decades with a high degree of 
accuracy. It is important to remember that, because climate is an average, it does not say whether an 
event will or will not occur, only how likely it is. For example, extreme heat is likely to become more 
frequent in Moorpark, but a year with few heat waves does not mean that this projection is wrong, 
because the projection only says that extreme heat days are expected to occur, on average, more often 
than in the past.  

2.3 CLIMATE CHANGE IN CALIFORNIA 
The most accurate data for California-specific projections is available for the RCP 4.5 and RCP 8.5 
scenarios. These scenarios help generate climate models, which are meant to simulate conditions across 
the globe. The model divides Earth’s surface into cells using a grid, and then forecasts the conditions in 
each square of the grid. The size of these squares makes them suitable for projecting global conditions, 
but they are too big to accurately model the difference in climate across smaller areas.6 Per state 
guidance, these models have been “downscaled” to much finer grids, which means that they have grids 
that are less than four miles on each side to show projections on a county or city level. The California 
Fourth Climate Change Assessments and Cal-Adapt provide a foundation of climate change science and 
downscaling for the state. The State of California has also developed a comprehensive set of reports 
and tools that local jurisdictions can use to assess climate change hazards and how to prepare for these 
hazards. The State-provided reports and tools that were used in the Vulnerability Assessment include: 

• Cal-Adapt.org 
• California 4th Climate Change Assessment (statewide and regional reports) (2018) 
• California Adaptation Clearinghouse 
• California Adaptation Planning Guide (2020) 
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• California Climate Adaptation Strategy (2021) 
• California Building Resilience Against Climate Effects (2018) 
• California’s Wildfire and Forest Resilience Action Plan (2021) 
• Defining Vulnerable Community in the Context of Climate Adaptation (2018) 
• Department of Transportation Climate Change Vulnerability Assessments (2019) 
• Planning and Investing for a Resilient California (2018) 
• Draft California 2030 Natural and Working Lands Climate Change Implementation Plan (2019) 
• Draft California Extreme Heat Action Plan (2022) 

3 MOORPARK VULNERABILITY ASSESSMENT 

In Moorpark, climate change is expected to intensify many existing hazards, such as wildfire and 
drought, or create new hazards, such as agriculture and ecosystems pests and diseases, which are listed 
below. The Vulnerability Assessment evaluates how hazards are expected to occur, including frequency 
and severity, and how this will affect community populations and assets. 

3.1 VULNERABILITY ASSESSMENT METHOD 
The Vulnerability Assessment primarily follows the recommended process in the California Adaptation 
Planning Guide, published in 2020 by the California Governor’s Office of Emergency Services. This 
includes a four-step process: (1) characterizing the City’s exposure to current and projected climate 
hazards; (2) identifying potential sensitivities and potential impacts to City populations and assets; (3) 
evaluating the current ability of the populations and assets to cope with climate impacts, also referred 
to as its adaptive capacity; and (4) identifying priority vulnerabilities based on systematic scoring. 
Figure 2 presents these steps.  

Figure 2. California Adaptation Planning Guide Recommended Model 

 
 

Step 1. Identify Exposure

Step 2. Identify Sensitivities & Potential Impacts

Step 3. Assess Adaptive Capacity

Step 4. Prioritize Vulnerability Scoring
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Step 1. Identify Exposure. The goal of this step is to characterize the community’s exposure to current 
and projected climate change hazards. The climate change hazards included in the Vulnerability 
Assessment are agriculture and ecosystem pests and diseases, drought, extreme heat and warm 
nights, flooding, human health hazards, landslides, severe weather, and wildfire and smoke. 
These hazards are discussed in more detail later in this report. Some of the hazards are compounding 
climate change effects where one climate change hazard leads to another more severe disaster, also 
known as “cascading effects.” Figure 3 provides an example of these cascading effects.  

Figure 3. Example of Cascading Effects 

 
The climate change hazard data was derived from up-to-date information, including the state Cal-Adapt 
database, the California Adaptation Planning Guide, the California Fourth Climate Change Assessment, 
the Existing Conditions Report for the General Plan Update, and the Ventura County Multi-Jurisdictional 
Hazard Mitigation Plan. 

As discussed previously, projections of climate change hazards rely on multiple scenarios that reflect 
different levels of GHG emissions and concentrations over time. The Cal-Adapt database, which 
provides California-specific climate change hazard projections, uses RCP 4.5 for a low emissions 
scenario and RCP 8.5 for a high emissions scenario. The Governor’s Office of Planning and Research 
Planning and Investing for a Resilient California document and the California Adaptation Planning Guide 
recommend using RCP 8.5 for analyses considering impacts through 2050 and 2100, as there are 
minimal differences between emission scenarios for the first half of the century and for late-century 
projections and this is a more conservative and risk-adverse approach. City staff used the RCP 8.5 
scenario as input for global climate models on the Cal-Adapt database and other resources. 

Step 2. Identify Sensitivities and Potential Impacts. This step involved evaluating potential future 
climate change impacts to community populations and assets. City staff first identified a comprehensive 
list of populations and assets to understand how susceptible different people, places, ecosystem 
services, and services within the community are affected by climate change hazards. This list includes 20 
populations, 13 infrastructure types, 9 building types, 5 economic drivers, 6 ecosystems and natural 
resources, and 8 key services, as shown in Table 1 and listed in more detail in Appendix A. The 
evaluation of these populations and assets allowed City staff to prioritize vulnerabilities across several 
sectors to build resiliency for the most susceptible people and assets in the city. Some assets, such as 
agricultural lands, are in neighboring areas but serve residents of Moorpark as employment centers, 
and therefore were included in the assessment. Following confirmation of this list, City staff developed 
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an applicability matrix, which looked at which hazards are likely to affect which populations and assets. 
For example, human health hazards are likely to impact most populations, but it would not physically 
affect buildings.  

Table 1. List of Populations and Assets 

CATEGORY POPULATIONS OR ASSETS  

Populations 

Children  Outdoor workers Persons without access to 
lifelines 

Cost-burdened 
households Overcrowded households Pollution-burdened 

populations 

Households in poverty Persons experiencing 
homelessness Renters 

Immigrant communities Persons living in mobile 
homes Seniors (65+) 

Linguistically isolated 
persons 

Persons living on single 
access roads Seniors living alone 

Low-income households Persons with chronic 
illness and/or disabilities Unemployed persons 

Low-resourced people of 
color 

Persons without a high 
school degree  

Infrastructure 

Bicycling and pedestrian 
trails Hazardous materials sites Solid waste facilities 

Bridges Major roads and 
highways Transit facilities 

Communication facilities Natural gas pipelines Water and wastewater 
infrastructure 

Electrical transmission 
infrastructure Parks and open space  

Flood control 
infrastructure Railway  

Buildings 

Community centers Government buildings Medical and care facilities 

Commercial businesses, 
shopping, and 
entertainment centers 

Homes and residential 
structures Public safety buildings 
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CATEGORY POPULATIONS OR ASSETS  

Cooling centers Libraries Schools 

Economic 
Drivers 

Agriculture Major employers Retail centers 

Education services Outdoor recreation   
Ecosystems 
and Natural 
Resources 

Grassland Mixed Scrub Open Water 

Chaparral Oak Woodland Riparian areas 

Key Services 

Communication services 
Government 
administration & 
community services 

Solid waste removal 

Emergency medical 
response Public safety response 

Water and wastewater 
treatment, delivery, and 
collection 

Energy delivery Public transit access  
 

After the applicability review, City staff evaluated potential 
impacts to the applicable populations and community assets. 
To identify how severe the impacts of each relevant hazard are 
on the populations and community assets, City staff considered 
several different questions that helped ensure the assessment 
broadly covered a range of potential harm. Based on the 
results of the impact assessment, the City ranked each 
population and asset as experiencing low, medium, or high 
impacts for each relevant hazard. Impact is considered a 
negative quality, and therefore, a higher impact score means 
that there is a higher potential for harm to a population or 
asset. A lower impact score means that there is a lower 
potential for harm to a population or asset. 

Step 3. Assess Adaptive Capacity. Adaptive capacity is the 
ability of populations and community assets to prepare for, 
respond to, and recover from the impacts of climate change. 
City staff evaluated each population and asset for adaptive 
capacity by considering a series of questions. Based on the 
results of the adaptive capacity assessment, the City ranked the 
adaptive capacity of each population or asset as low, medium, 
or high for each relevant hazard. Adaptive capacity is 

Direct Impacts vs. Indirect 
Impacts 
Direct impacts are those that 
immediately affect buildings and 
infrastructure, health or 
populations, or immediate 
operations of economic drivers or 
community services, and they can 
lead to secondary indirect impacts 
on the broader system or 
community, including populations 
or asset types in a different 
category. For example, severe 
storms can directly damage 
electrical transmission lines 
causing power outages, which can 
indirectly impact persons with 
chronic illnesses and/or disabilities 
who depend on the electricity for 
life-support systems. 
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considered a positive attribute, so a higher adaptive capacity score will mean that a population or asset 
may be more adaptable to the hazard. A lower adaptive capacity score means that a population or asset 
may have a harder time adjusting to the changing conditions. 

Step 4. Prioritize Vulnerability Scoring. The City used the impact and adaptive capacity scores for 
each population and asset for each relevant hazard to determine the vulnerability score. The 
vulnerability score reflects how susceptible a population or asset is to harm from a particular hazard. 
Vulnerability is assessed on a scale of low, medium, and high. Low vulnerability does not mean that the 
population or asset will be unaffected by climate change, but that the effects are likely to be less 
substantial. The matrix in Table 2 shows how impact and adaptive capacity scores combine and 
translate into a vulnerability score. For example, extreme heat would create a high impact on energy 
delivery services as mechanical failures, heat damage, and high demand for electricity from cooling 
equipment can disrupt this service. Adaptive capacity is low because many community members need 
to use more electricity on extreme heat days to keep cool and retrofitting electrical equipment can be 
expensive. Therefore, energy delivery services have a high vulnerability to extreme heat. 

Table 2. Vulnerability Scoring Matrix 

 Low Impact Medium Impact High Impact 

Low Adaptive Capacity Medium High High 

Medium Adaptive Capacity Low Medium High 

High Adaptive Capacity Low Low Medium 

3.2 CLIMATE CHANGE HAZARDS AND KEY VULNERABILITIES 
The Vulnerability Assessment assigns vulnerability scores to 362 different pairing of hazards and 
populations or assets (61 populations and assets for each of the relevant 8 hazards). This section 
summarizes the climate change hazards at the local level and discusses the significant vulnerabilities 
created by those hazards. The following list describes the key vulnerabilities in Moorpark: 

• Households in poverty, immigrant communities, low-resourced people of color, and outdoor 
workers are the most vulnerable to climate change hazards, with nearly all populations being 
highly vulnerable to at least one hazard.  

• Electrical transmission infrastructure, railways, and homes are the most vulnerable buildings and 
infrastructure, especially to flooding and wildfire. 

• Agriculture is highly vulnerable to nearly all climate change hazards.  
• Open water is the most vulnerable ecosystem and natural resource.  
• Public transit access, energy delivery, and water and wastewater treatment are the most 

vulnerable key services.  

For a complete list of vulnerability scores, see Appendix B.  
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AGRICULTURAL AND ECOSYSTEM PESTS AND DISEASES 

According to the 2020 County of Ventura Crop Report, agriculture and livestock had total gross 
production of nearly $2 billion in 2020, with strawberries, lemons, and nursery stock being the largest-
grossing crops.7 Agricultural pests and diseases can affect crop plants, orchards, and nurseries 
throughout and surrounding the City of Moorpark. This hazard is measured by the number of pests and 
disease incidents, which are likely to increase as higher temperatures allow insects to reproduce more 
rapidly.  

These pests and diseases, such as the Glassy Winged Sharpshooter, Asian Citrus Psyllid, Huanglongbing, 
and Invasive Shot Hole Borer, as well as weeds and pest plants such as Scotch Thistle, Spotted 
Knapweed, Skeletonweed, and Dalmatian Toadflax, can slow the growth of plants and damage them so 
that their products are less appealing and harder to sell, or even kill them.8 Though there are treatment 
options for many agricultural pests and diseases, some have no cure. Many pests and organisms that 
carry diseases are most active during warmer months, so the threat of infection or infestation is higher 
during that time of year. Projection trends show temperatures getting warmer earlier in the year and 
remaining warmer until later in the year due to increases in air temperature, which creates a wider 
activity window for pests and diseases. 

Agriculture and ecosystem pests and diseases can severely harm the agriculture industry surrounding 
the City of Moorpark. Row crops can be affected by fungal pathogens and invasive disease vectors as 
temperatures continue to rise, affecting the quality and viability of crops.9 Pesticides and herbicides can 
help crops resist these pests and diseases and new crop varietals may be pest-resistant; however, 
quickly evolving pests may make it difficult to some plant species to survive and changing crop varietals 
can be expensive for farm owners.  

Due to the severe vulnerability of the agriculture economic driver to agriculture pests and diseases, 
outdoor workers and immigrant communities are also highly vulnerable, as many people from these 
populations work in agriculture. Persons working in these industries may be indirectly affected by 
agriculture and ecosystem pests and diseases that damage crops, nurseries, and orchards. Damage to 
agriculture can reduce work opportunities, create economic hardships for some workers, and cause 
employees to be let go from their jobs when farms experience economic hardships.10 Individuals 
working in these industries may have few options if the industry suffers damage.  

The ecosystem at highest risk of harm from agriculture pests and diseases is oak woodlands, which can 
be harmed by sudden oak death and other diseases. Due to the large extent of oak woodlands, 
management of pests and diseases may be difficult and expensive. Although sudden oak death has not 
made its way to Ventura County, it has been recorded in Monterey County and there also may be little 
that can be done to prevent the spread of sudden oak death in oak woodlands when it arrives.  
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DROUGHT 

A drought occurs when conditions are drier than normal for an extended period, making less water 
available for people and ecosystems. Droughts are a regular occurrence in California; however, scientists 
expect that climate change will lead to more frequent and more intense droughts statewide. Overall, 
precipitation levels are expected to increase slightly, with more years of extreme precipitation events 
and droughts that last longer and are more intense.  

The Ventura County Waterworks No.1 supplies water to the City of Moorpark, which imports 71 percent 
of its water from the State Water Project through the Calleguas Municipal Water District via the 
Metropolitan Water District of Southern California, 20 percent of its water from local groundwater 
basins, and 9 percent of its water through the Moorpark Water Reclamation Facility. The Moorpark 
Water Reclamation Facility provides recycled water to the Moorpark County Club Estate’s golf course. 
The State Water Project includes a series of dams and reservoirs along the Sacramento and San Joaquin 
Valleys and the foothills of the Sierra Nevada Mountains that rely on water supplies from yearly 
snowpack. 

Snowpack levels in the Sierra Nevada dropped by 25 percent during the 2011 to 2016 drought, and 
average springtime snowpack is expected to drop 64 percent by 2100.11 In the 2021 water-year 
(October 1, 2020, to September 30, 2021), the snowpack in the Northern Sierra was 70 percent of the 
average, but the rain was less than 50 percent of the annual average, making it the third driest water 
year on record.12 During drought conditions, particularly multi-year droughts, water stored in the State 
Water Project’s primary reservoirs often decrease due to lack of rainfall and reduction in snowpack due 
to higher temperatures. This may cause water shortages that can create economic instability for low-
income and low-resourced community members. Price hikes and other mandatory water conservation 
measures could also increase economic instability of low-income and low-resourced residents. A 
reduction in State Water Project supplies would cause a heavier reliance on the Las Posas Groundwater 
Basin, which may cause overdraft conditions. Overdraft in the groundwater basin could lower both the 
quantity and quality available to the city. The implementation of the Fox Canyon Groundwater 
Sustainability Plan may decrease overdraft conditions and bring the groundwater basin into sustainable 
conditions by 2040. However, agricultural operations may see lower crop yields if they rely on surface 
water supplies from Ventura County Waterworks No.1, harming the local agriculture economy and the 
outdoor workers that rely on this industry.  

At the local level, the open water habitat and chaparral, which depend on water from rainfall and 
groundwater, are most vulnerable. In an early-century drought (2023 to 2042), the City could experience 
a drop in average precipitation from an average of 14.3 inches per year to an average of 11 inches per 
year.13 In a late-century drought (2051 to 2070), precipitation could also drop to an average of 11 
inches per year.14 This could lower water quality and raise water temperatures, causing lower dissolved 
oxygen levels and algae growth that can harm a variety of fish species.15 In chaparral ecosystems, 
drought can weaken plant and tree species, causing habitat dieback or conversion to grassland or other 
vegetation types that may be more suited to less rainfall.16 Drought conditions can also dry out 
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vegetation and increase wildfire conditions, which could put a strain on firefighting equipment and 
personnel.  

EXTREME HEAT AND WARM NIGHTS 

Extreme heat occurs when temperatures rise significantly above normal levels. In Moorpark, an extreme 
heat day occurs when temperatures reach above 94.9°F. As shown in Figure 4, the number of extreme 
heat days in Moorpark is projected to increase from 3 days historically, to an average of 20 extreme 
heat days per year by mid-century, and an average of 37 extreme heat days per year by the end of the 
century.17  

Figure 4. Projected Extreme Heat Days in Moorpark 

  
Extreme heat can also occur in the form of warmer nights, as temperatures do not cool down overnight 
and provide relief from the heat. In Moorpark, a warm night occurs when the temperature stays above 
62.6°F. As shown in Figure 5, the number of warm nights in Moorpark is projected to increase from an 
average of 4 historically, to an average of 37 warm nights per year by mid-century, and an average of 
79 warm nights per year by the end of the century.  

0

10

20

30

40

50

60

19
50

19
54

19
58

19
62

19
66

19
70

19
74

19
78

19
82

19
86

19
90

19
94

19
98

20
02

20
06

20
10

20
14

20
18

20
22

20
26

20
30

20
34

20
38

20
42

20
46

20
50

20
54

20
58

20
62

20
66

20
70

20
74

20
78

20
82

20
86

20
90

20
94

20
98N

um
ne

r 
of

 E
xt

re
m

e 
H

ea
t D

ay
s

Year
Observed Projected

Sources: Cal-Adapt, 2022; National Weather Service, 2022.

Historic Future



 
 

          
City of Moorpark Vulnerability Assessment Report 14  

 

Figure 5. Projected Warm Nights in Moorpark 

 
Extreme heat can cause heat-related illnesses, such as heat cramps, heat exhaustion, and heat stroke, in 
addition to worsening respiratory and cardiovascular conditions. There is one cooling center in the city, 
the Moorpark Active Adult Center; however, residents may not be able to cool homes or keep 
medications cooled if extreme heat events cause public safety power shutoff (PSPS) events or rolling 
blackouts. 

The most vulnerable populations are those that spend a disproportionately high amount of time 
outside, such as children, outdoor workers, immigrant communities, and persons experiencing 
homelessness. Additionally, persons with chronic illnesses, populations with existing pollution burdens, 
and senior citizens are severely vulnerable to extreme heat due to potential existing health conditions. 
Persons with financial instability, low-resourced, or living in mobile homes are also highly vulnerable 
due to a lack of financial resources to prepare for or respond to extreme heat conditions; however, 
these persons may be able to travel to the City’s cooling centers. Some homes in Moorpark may lack air 
conditioning, and as a result, people living in these homes may be more susceptible to harm from 
extreme heat events.  

Energy delivery services and associated infrastructure are highly vulnerable to extreme heat, as high 
temperatures can stress and overload the grid, causing power outages and damage to the transmission 
lines. The agriculture economy is also highly vulnerable to extreme heat, as higher temperatures may 
alter the variety of crops that can be grown in areas surrounding Moorpark. Yields of vegetable and row 
crops are expected to decrease and water demand is expected to rise due to extreme heat conditions.18 
Additional vulnerabilities include outdoor recreation, as people may be deterred from recreating 
outdoors in high temperatures; open water habitats, which can experience decreases in water quality as 
temperatures increase; chaparral habitat, which can experience species composition shifts with higher 
average temperatures; and public transit access, as extreme heat reduces ridership of the Moorpark City 
Bus system since it may be more difficult to wait outside for the bus. 
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FLOODING 

Inland flooding can cause significant harm to buildings, 
people, and infrastructure. Floodwater can be deep enough 
to drown people and may move fast enough to carry people 
or heavy objects (such as cars) away. Flooding can be caused 
by heavy rainfall, long periods of moderate rainfall, or 
clogged drains during periods of rainfall. In rare instances, a 
break in a dam holding back water in a reservoir, such as Bard 
Reservoir and Sinaloa Lake, can cause devastated flooding. 
Storm drainage systems throughout the city collect 
stormwater runoff and convey water to prevent flooding, 
although these systems are typically designed based on 
winter storms recorded in the past and may not be designed 
to accommodate more intense storms. The largest flood risk 
in Moorpark is from overtopping or breaching of the levees 
along Arroyo Simi during a major flood or dam inundation 
event.  

Floods are expected to occur more frequently as a result of 
climate change, affecting what the community understands 
as a “normal” flood. For example, what is currently considered 
a 100-year flood, or a flood that has a 1-percent chance of 
occurring annually, may occur every 20 or 50 years. Figure 6 
shows that the flood hazard areas are primarily along Arroyo 
Simi and Arryo Las Posas, as well as low-lying areas scattered 
throughout the city.  

Several populations and assets face particularly high risks from flooding events. Persons experiencing 
homelessness, persons living in mobile homes, households in poverty, immigrant communities, and 
low-resourced people of color are severely vulnerable to flooding, as they may live in or near flood 
hazard areas, lack financial resources to protect their homes, or be ineligible for grant funding to 
recover from flood damage to their homes. Persons with limited mobility and those without access to 
lifelines (persons without access to a car, transit, or communication systems) may have difficulty 
evacuating prior to a flooding event, and therefore are also highly vulnerable. Outdoor workers may be 
unable to travel to work during flooding events or farms and worksites may be inundated by 
floodwaters, reducing employment opportunities. Flooding may also inundate areas with higher soil or 
groundwater pollution burdens, causing toxic chemicals and contaminants to spread into the water and 
soil.19 

 

Arroyo Simi Levee System 
Arroyo Simi runs through the center 
of Moorpark, which is bordered to 
the north and south by a levee 
system managed by the Ventura 
County Public Works Agency. This 
levee system includes Ventura 
County Levee 10, Ventura County 
Levee 19, and AS-4, which 
combined protect 781 people, 336 
buildings, and $245.9 million in 
property value. During heavy 
rainfall, these levees protect people 
and structures from floodwater 
along Arroyo Simi. However, more 
intense storms are likely to occur 
due to climate change, which can 
cause overtopping of the levee 
system and flooding of the areas 
behind the levees.  
Source: FEMA and United State Army Corp of 
Engineers. N.d. “National Levee Database.” 
https://levees.sec.usace.army.mil/#/.  

https://levees.sec.usace.army.mil/#/
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Figure 6. Flood Hazard Zones 
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Transportation infrastructure, including major roads, highways, bridges, railways, and transit facilities, 
which are essential for public transit access, major employers, retail centers, public safety response, and 
other services, can be inundated, blocked, and damaged by floodwaters along the Arroyo Simi. Heavy 
rainfall and subsequent flooding can disrupt water and wastewater services, causing the water and 
wastewater treatment plants to not function properly. This can cause effluent to flow into the 
surrounding water and soil, as well as reduce recycled water supplies for irrigation. Flooding can also 
carry large volumes of sediment into open water ecosystems that may contain mercury, nutrients, and 
pesticides from upstream areas, disrupting the water chemistry and harming plants and wildlife. 
Additional flooding vulnerabilities include flood-control infrastructure, which may fail if floodwaters 
exceed the capacity of the infrastructure; homes and residential structures, which can be damage, 
destroyed, or have mold and mildew growth from standing water after flooding; and commercial 
business buildings, which could become unusable if damaged by flooding.  

HUMAN HEALTH HAZARDS 

Human health hazards are bacteria, viruses, parasites, and other organisms that can cause diseases and 
illness in people. Some of these diseases may only cause mild inconvenience, but others are potentially 
life threatening. These diseases can be and often are carried by animals such as mice and rats, ticks, and 
mosquitos. Warmer temperatures and high levels of precipitation can lead to increased populations of 
disease-carrying animals, creating a greater risk of disease and increased rates of infection. Other 
human health hazards can include poor air quality, which can affect respiratory systems of those 
exposed for prolonged periods.  

Populations most vulnerable to human health hazards are those who spend a disproportionate amount 
of time outdoors (such as outdoor workers or persons experiencing homelessness), those with fragile 
immune systems or existing illnesses (which may include persons with chronic illnesses, seniors, and 
pollution-burdened populations), and those who may live in sub-standard housing or not have access 
to health insurance and medical care (households in poverty, low-resourced people of color, immigrant 
communities, and overcrowded households). These persons may be living in conditions that increase 
their chances of catching vector-borne illnesses or lack the ability to fight off infections that may occur. 
Many populations may also not have access to air purification systems that can filter out harmful 
pathogens.20  

The agricultural industry relies heavily on outdoor workers, who could be exposed to vector-borne 
illnesses due to the amount of time spent outside. A reduction in workers could harm the agriculture 
economic driver surrounding Moorpark. Emergency medical response services are also highly 
vulnerable to human health hazards, as they may not be able to provide adequate services if there is an 
influx of health-related emergencies.  

LANDSLIDES 

Landslides occur when a hillside becomes unstable, causing soil and rocks to slide downslope, usually 
due to earthquakes or intense precipitation. Landslides can include rock falls, deep failures of slopes, 
and shallow debris flows.21 Landslides are most common on steep slopes and hillsides made up of loose 
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soil or other material where excavation and grading, drainage alterations, or changes in vegetation have 
occurred.22 Hillsides commonly absorb water, which increases instability of the slope and may increase 
the risk of slope failure. Steep slopes made up of loose or fractured material are more likely to slide. In 
some cases, the hillsides can become so saturated that slope failures can result in a mudslide and debris 
flows (a mixture of soil and water moving downslope). As shown in Figure 7, slopes in the northern part 
of the city are in high landslide susceptibility areas. These are areas that are considered prone to 
earthquake-caused landslides, although these same areas are susceptible to landslides from 
precipitation and other causes. 

Landslides and mudslides can move fast enough to damage or destroy homes or other structures in 
their path, block roadways, and injure or kill people caught in them. The most vulnerable populations 
are those that may be unable to evacuate due to limited mobility, lack of access to a vehicle or 
communication, or low-resourced populations that may prevent awareness and response to emergency 
notifications. Those living on single-access roadways in the hilly northern portion of the city or those 
living in less-resilient housing, such as mobile homes or households in poverty, may lose access to their 
homes if roadways or the structures are damaged or destroyed by a landslide. Infrastructure, such as 
electrical transmission lines and water or wastewater infrastructure, can break or malfunction if the soil 
supporting them fails. This can lead to disruptions in energy delivery and water or wastewater services. 
Major transportation infrastructure, such as roadways, bridges, and the railway can be blocked or 
damaged by landslides preventing public transit access locally and regionally. 
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Figure 7. Landslide Susceptibility Areas 
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SEVERE WEATHER 

Severe weather can include high winds, hail, and lightning, which are usually caused by intense storm 
systems, although types of high winds and sandstorms can occur without a storm. The connection 
between climate change and severe weather is not as well established as other hazards, but new 
evidence suggests that these forms of severe weather may occur more often than in the past.23 Severe 
winds, such as the Santa Ana winds, tend to be most frequent during October to April and can have 
average speeds of 40 miles per hour. These winds can destroy buildings, knock over trees, damage 
power lines and electrical equipment, and fan small sparks into large wildfires in the region. Severe 
weather can also include heavy rainfall, which can cause flash floods and ponding in areas not 
protected by a levee in the city. While less common in Moorpark, hail and lightning can damage the 
buildings and infrastructure supporting economic sectors and key services within the city. 

The most vulnerable to severe weather are those who may be directly exposed to the hazard, such as 
outdoor workers and persons experiencing homelessness; those who may live in less structurally 
resilient buildings, such as households in poverty, immigrant communities, persons living in mobile 
homes, and low-resourced people of color; and those who may have difficulty preparing or responding 
to severe weather due to mobility or language barriers. These populations include persons with chronic 
illnesses and/or disabilities, persons without access to transportation or communication, and seniors 
living alone. Persons living on single-access roads are also highly vulnerable to severe weather, as high 
winds and severe storms can isolate these persons from the rest of the community if roadways are 
blocked or if the power shuts off.  

Buildings and infrastructure, such as bridges, communication facilities, flood-control structures, and 
residential structures are highly vulnerable to severe weather, and they can be damaged by high winds, 
heavy rainfall, and debris carried by severe storms. The energy delivery system and communication 
system are especially vulnerable to windstorms, which can damage transmission lines or cause PSPS 
events, affecting the services this infrastructure provides the city. PSPS events can disrupt economic 
activities at retail centers, harm persons who rely on electricity for life-sustaining medical equipment, 
and cause hardships for low-income and low-resourced persons who may lose refrigeration of food or 
employment while the power is shut off. Heavy rainfall and severe winds that damage or block 
transportation networks can also disrupt public transit services, which can be delayed or suspended for 
days or weeks depending on the severity of the damage.  

Agricultural lands can be decimated by high winds that flatten crops or heavy rainfall that damage 
crops and inundates the land in the surrounding unincorporated Ventura County areas. Extreme winds 
and heavy rainfall can also harm ecosystems by causing large volumes of sediment to flow into open 
water ecosystems, trees to fall in riparian woodlands, and sudden oak death to spread more quickly 
through oak woodland forests. Extreme heat and drought conditions may weaken agricultural crops 
and natural ecosystems and prevent them from recovering from severe storm events.  
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WILDFIRE AND SMOKE 

Wildfires are a regular feature of the landscape in much of California. They can be sparked by lightning, 
malfunctioning equipment, vehicle crashes, or many other causes. Warmer temperatures, an increase in 
drought conditions, and extreme wind events, are likely to create more fuel for fires in natural and rural 
areas, leading to a greater chance that a spark will grow into a potentially dangerous blaze. Climate 
change is also expected to extend the fire season throughout much (or even all) of the year. Figure 8 
shows the fire hazard severity zones in and surrounding the City of Moorpark, which include very high 
fire hazard severity zones in the local responsibility area (areas where fire protection services are 
provided by city fire departments, fire protection districts, counties, and by CAL FIRE under contract), 
and moderate, high, and very high fire hazard severity zones in the surrounding state responsibility area 
(areas where CAL FIRE is responsible for fire prevention and suppression). Very high fire hazard severity 
zones are north of Poindexter Avenue and Princeton Avenue, east of Spring Road, and southwest of 
Tierra Rejada Road. Because wildfires burn the trees and other vegetation that help stabilize a hillside 
and absorb water, more areas burned by fire may also lead to an increase in landslides in existing 
landslide-prone areas. 

The city is also within the wildland-urban interface, which increases the risk of wildfires spreading 
through the community. As shown in Figure 9, the wildland-urban interface in Moorpark includes areas 
north of Poindexter Avenue, Princeton Avenue, and SR-118, as well as areas south of Tierra Rejada 
Road. The wildland-urban interface is a zone of transition between natural vegetation and developed 
lands where wildfires can move from burning just vegetation to also damaging buildings and 
infrastructure. The proximity to fire-prone areas also increases the potential for smoke from wildfires to 
increase air pollution levels, creating a significant health risk in the region.  

Nearly all populations within Moorpark have a high or medium vulnerability to wildfire and smoke 
conditions. Those with existing health issues or limited mobility are particularly vulnerable due to the 
inability to quickly evacuate during a wildfire and additional illnesses that can occur due to smoke 
conditions. Planned PSPS events to prevent wildfires have already impacted persons who depend on 
electricity for air conditioning or their medically necessary equipment.  

Major roads and highways, including those that serve as evacuation routes, can be blocked by wildfire 
flames or debris, making it difficult for residents to evacuate and emergency personnel to reach certain 
areas of the city. The railway that provides services for Amtrak and Metrolink can be damaged or 
blocked by wildfires, disrupting public transit access. The entire energy delivery system, including 
electric transmission lines, can be damaged by wildfires. Smoke conditions can also prevent residents 
from accessing public transit, due to unhealthy air quality, and ash from wildfires can degrade water 
supplies.  

As shown in Figure 8 and Figure 9, several building types are in very high fire hazard severity zones 
and the wildland-urban interface areas. These buildings include existing public facilities, such as the 
Moorpark City Hall, Moorpark Community Center, High Street Arts Center, Moorpark Active Adult 
Center, and Moorpark Library. Damage to these facilities from wildfires can disrupt several government 
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administration and community services provided by the city and its staff. Homes are especially 
vulnerable because they can be damaged or destroyed by wildfires, reducing the availability of housing 
in the city. Indoor air quality can be reduced if smoke flows into homes and residential structures, 
potentially damaging the structure and internal contents. Several schools, including Moorpark College, 
Arroyo West Elementary, Walnut Canyon Elementary, Campus Canyon Elementary, Ivy Tech Charter, 
Mesa Verde Middle, and Chaparral Middle, are within wildfire-prone areas and can be damaged or 
destroyed by a wildfire. 

Several agricultural areas surrounding the city are within fire-prone areas. Smoke and ash from nearby 
wildfires can damage crops, farms, and agricultural fields, as well as the nutrients in the soil.24 Smoke 
can also prevent visitors from traveling to the city to participate in outdoor recreation activities, 
including recreation at nearby regional parks. Although the economy can likely recover from these 
events, repetitive wildfire and smoke events may make recovery difficult in both the agriculture and 
recreation sectors.  

Chaparral habitat, although somewhat adapted to wildfires, can be substantially harmed by more 
frequent and severe fires that do not let the ecosystems recover.25 Open water can be degraded by fire 
retardants and sediment that may be difficult for the ecosystem to filter out.  

 



 
 

 
 March 2022 23 

 

Figure 8. Fire Hazard Severity Zones 
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Figure 9. Wildland-Urban Interface Areas 

 



 
 

 
 March 2022 25 

 

4 GENERAL PLAN IMPLICATIONS 

4.1 EQUITY AND UNCERTAINTY 
When addressing vulnerability and adaptation through general plan policies and the associated 
implementation plan, the Adaptation Planning Guide and General Plan Guidelines recommend 
consideration of equity and uncertainty.  

Equity means that all people are justly and fairly included in society, and that everyone is able to 
participate, prosper, and achieve their full potential. Equitable climate adaptation planning involves 
identifying persons who are most vulnerable to climate change hazards, and ensuring that the planning 
process, distribution of resources, and efforts to address systematic wrongs are all conducted in an 
equitable manner. This Vulnerability Assessment identifies 20 vulnerable populations and assesses 
climate change impacts and the ability of these populations to prepare for, respond to, and recover 
from climate change hazards. Based on the results, nearly all of the populations are highly vulnerable to 
multiple hazards.  

Uncertainty is the second component to consider when determining how hazardous conditions may 
affect Moorpark. Climate change is driven by the concentration of GHGs in the atmosphere, which is 
affected by how our communities use resources and how we regulate those uses through local, state, 
federal, and international GHG-reduction goals, regulations, plans, and programs. As more action is 
taken to reduce GHG emissions, the less severe the effects of climate change are expected to be. 
Climate change models consider the concentrations of atmospheric GHG emissions and the changes in 
these levels over time to project future extent or intensity of hazardous events.  

Even with the extensive modeling, potential impacts are projections of more likely future conditions and 
are not certain. Similarly, there is also substantial uncertainty about the future state of technology, 
socioeconomic conditions, and other factors. According to recent studies, the best approach to 
uncertainty is to minimize inaction by the development of “no regrets” strategies that are beneficial 
without the presence of climate change and where the costs are low compared to the benefits. The 
State and the City have ample evidence to support science-based policy and decision making. 

4.2 OPPORTUNITIES 
Moorpark currently experiences a wide range of climate change hazards that are projected to increase 
in frequency and intensity in the future. The General Plan should incorporate GHG-reduction strategies 
to reduce the amount of carbon dioxide in the atmosphere and adaptation strategies to increase the 
resilience of residents and businesses in Moorpark to existing and anticipated climate hazards. The 
general plan should integrate adaptation measures into the update process that will help the 
community prepare for, respond to, and recover from climate change hazards.  
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• Safety. Due to the recent update of the California Government Code Section 653029(g) with the 
approval of SB 379, Safety Elements are required to address climate adaptation and resilience 
strategies. The Safety Element’s goals, policies, and implementation actions can provide 
resilience strategies that support both reduced impacts and improved adaptive capacity of the 
community to climate change-related hazards, along with policies on required hazards, such as 
flooding, fire, and geologic hazards. Policies within this element can ensure that health and 
safety concerns of the community are met, even with an increase in frequency and intensity of 
climate change hazards. Examples of specific policies or implementation actions could include: 

» Create an extreme heat response plan that includes establishment of community cooling 
centers and temperature triggers for when they will open, weatherization of City 
buildings, and cooling strategies for persons engaged in outdoor work and persons 
experiencing homelessness. 

» Expand participation of programs and services that provide funding resources for 
households with financial hardships and businesses to conduct retrofits. 

» Coordinate with the Ventura County Fire Department and the Ventura Regional Fire Safe 
Council to obtain funding and conduct vegetation management initiatives on private 
property.  

» Provide alerts about potential, developing, and ongoing emergency situations through 
extensive early-warning and notification systems that convey information to all residents, 
in multiple languages and formats to ensure it is widely accessible. 

» Develop an evacuation assistance program, in coordination with Moorpark City Bus, 
paratransit, and dial-a-ride agencies, to help those with limited mobility or lack access to 
a vehicle to effectively evacuate.  

» Require new development within a designated floodplain or fire hazard severity zone to 
submit fire and/or flood safety plan for approval by the Fire Department and Floodplain 
Administrator.  

» Ensure evacuation routes remain open and functional during emergencies. 

• Mobility and Circulation. The Mobility and Circulation Element already includes policies for the 
existing roadways, public transit, bicycle, and pedestrian networks in the city. These facilities are 
assessed in the Vulnerability Assessment and therefore resilience strategies for these 
transportation systems would be appropriate to add to the Circulation Element. Policies and 
implementation measures may include the following: 

» Coordinate with City and regional transit providers to identify alternative routes and stops 
if normal infrastructure is damaged or closed as a result of extreme events. 

» Harden or raise roadways to ensure evacuation access during hazardous events.  
» Design roadways, bicycle, and pedestrian infrastructure to incorporate cost-effective and 

multi-benefit resilience features.  
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• Infrastructure and Community Services. The Infrastructure and Community Services Element 
provides background and policies for utilities and public facilities. These facilities and services 
are essential for community members’ quality of life, as well as city operations and are included 
in the Vulnerability Assessment. Resilience strategies in the Infrastructure and Community 
Services Element could include efforts to continue undergrounding electricity lines citywide, 
create redundances in the communication infrastructure, and provide sustainable back-up 
power supplies for public and government facilities. Policies and implementation measures can 
also look at the promotion of water conservation measures, low-impact development, and green 
infrastructure that can help convey stormwater and reduce impacts from drought and flooding.  

The Infrastructure and Community Services Element also contains policies for public facilities 
throughout the City, which can serve as refuge spaces during emergencies. The Urban 
Sustainability Network’s Resilience Hub White Paper and Resilience Hubs website 
(http://resilience-hub.org/) provide a key resilience strategy for public facilities: the integration 
of physical and virtual resilience hubs. These can serve as centralized locations for resources 
about climate change, opportunities to reduce emissions, and techniques to increase resilience, 
showcases for sustainability, energy efficiency, and low carbon building, and to help residents 
obtain essential resources and information during and after a disaster. Examples of specific 
implementation actions could include: 

» Identify existing facilities to serve as resilience hubs and cooling centers that open during 
emergencies or specific temperature triggers for residents to go to seek refuge from 
extreme heat days or emergency shelter. 

» Coordinate with emergency management services to establish backup power, preferably 
from renewable energy sources, and water resources at emergency shelters, resilience 
hubs, and cooling centers in case of power outages. 

• Open Space. The Open Space Element provides background and policies for open space, parks, 
and recreation in Moorpark. Resilience strategies for open space include managing open space 
to provide both recreation and wildfire management measures through vegetation 
management and brush clearing. The parks and recreation section of this element can promote 
public health and safety through ensuring recreation opportunities and a variety of parks are 
available to residents and visitors of all abilities. Park and open space areas can help reduce air 
pollution, decrease ambient air temperatures, provide shade during hot days, and act as buffers 
to slow and absorb stormwater, among other benefits. Indoor recreation facilities can provide 
opportunities for recreation when outdoor air quality or temperatures are unhealthy. This 
section can include policies and actions that increase the urban tree canopy to reduce the heat 
island effect and clean the air, as well as protect residents and visitors from hazardous 
conditions.  

http://resilience-hub.org/
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• Conservation. The Conservation Element includes information on the ecosystems and natural 
resources within the city, including the ecosystems evaluated in the Vulnerability Assessment. 
California Government Code Section 65302(g)(4) requires natural infrastructure to be used in 
adaptation projects where feasible, which can be integrated into this element. Policies and 
implementation measures can include conducting riparian restoration projects to protect 
against flooding and managing oak woodland and chaparral habitats to protect against 
damaging wildfires. This element can also address ecosystem vulnerabilities ensuring these 
ecosystems maintain their ecosystem services, such as cleaning the air and water, providing 
shade cover, and providing recreation opportunities.  

• Environmental Justice and Public Health. Environmental Justice and Public Health policies can 
address reducing groundwater pollution, increasing public facilities and food access, and 
promoting safe homes and physical activity to directly address the needs of disadvantaged 
communities. Environmental justice policies and implementation actions can increase resiliency 
of vulnerable populations by reducing the non-climate stressors that cause low-resourced and 
pollution burdened populations to not effectively respond to and recover from hazards. Policies 
addressing environmental justice will also ensure that these populations have opportunities to 
participate in the public decision-making process. Specific adaptation measures can include 
providing affordable healthy foods in schools and other public spaces; assisting in the repair, 
rehabilitation, and improvement of residential structures; and demolishing and replacing 
structures that are dilapidated and beyond repair.  

4.3 RESILIENCE IN OTHER PLANNING MECHANISMS 
Resilience should not be limited to the General Plan. Adaptation and resilience rely on a cross-
department, multi-disciplinary approach to successful implementation. The City should consider how 
adaptation and resilience can also be incorporated into other City plans, codes, projects, and 
implementation programs. Addressing climate change hazard events in the General Plan can support 
other essential safety documents, such as the Ventura County Multi-Jurisdictional Hazard Mitigation 
Plan. Emergency preparedness efforts to respond to climate change hazards can include a City-
sponsored Community Emergency Response Team (CERT) training. Development standards, such as 
residential building codes for buildings in flood zones and development of adequate evacuation routes, 
can be integrated into the Moorpark Municipal Code. Policies that focus on emergency response to 
hazards can be included in an evacuation plan or an emergency operations plan. Policies related to 
drought and flooding may be integrated into the Ventura County Waterworks District No.1 Urban 
Water Management Plan and the Ventura Countywide Stormwater Quality Management Program. 
Furthermore, programs such as the Moorpark Municipal Code and Capital Improvement Program can 
help implement the resilience policies developed in the General Plan through specific projects, 
development codes, and budgeting. 
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5 CONCLUSION 

The Vulnerability Assessment identifies which hazards are expected to harm sensitive populations and 
assets, and which assets are most vulnerable to various hazards that are projected to intensify with 
climate change. A comprehensive set of results is in Appendix B. Understanding how climate change 
will affect the community and identifying the vulnerable populations and assets will enable Moorpark to 
implement effective GHG-reduction measures and climate adaptation strategies to create a safer, 
sustainable, and healthier community.  

As the climate continues to change and GHG emissions rise, climate change hazards will continue to 
harm populations, infrastructure and buildings, economic drivers, and key community services in 
Moorpark. The General Plan Update will integrate adaptation strategies into goals, policies, and 
implementation measures that will help increase resiliency and reduce vulnerability throughout the city.  
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APPENDIX A:  
LIST OF POPULATIONS AND ASSETS 

LIST OF ITEMS TO INCLUDE IN MOORPARK VULNERABILITY ASSESSMENT 
PlaceWorks proposed the following populations and other assets for inclusion in the Vulnerability 
Assessment. Each list includes a description and source of data needed to support the Vulnerability 
Assessment.  

POPULATIONS 

PlaceWorks collected population data from the U.S. Census, California Healthy Places Index, Ventura 
County Homeless Point-in-Time Count, and the General Plan Existing Conditions Report. These 20 
populations include: 

• Children (under 10). 
• Cost-burdened households: Households paying 30 percent or more of their income towards 

housing expenses.26  
• Households in poverty: Households with an income below the poverty line, which is $26,500 for 

a household of four.27 
• Immigrant communities. 
• Linguistically isolated persons: Especially Spanish, Arabic, Tagalog, and Chinese.28  
• Low-income households: The State identifies $90,350 as the low-income threshold for a 

household of four people in Ventura County in 2021.29 
• Low-resourced people of color: Persons identifying as a member of a racial and/or ethnic group 

and facing limited access to resources, such as financial, social, healthcare, or educational 
assistance.30,31 

• Outdoor workers: Workers in agriculture, landscaping, construction, outdoor recreation, etc. 
• Overcrowded households: Housing units that have more than 1.0 person per room (excluding 

bathrooms and kitchens). 
• Persons experiencing homelessness: The 2020 Point-in-Time count reported zero unsheltered or 

sheltered persons experiencing homelessness in Moorpark. In 2019, there were two persons 
experiencing homelessness in the city.32  

• Persons living in mobile homes: Villa Del Arroyo Mobile Homes Park. 
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• Persons living on single-access roads: Gabbert Road, Walnut Canyon Road, or Spring Road in 
northern Moorpark.  

• Persons with chronic illness and/or disabilities. 
• Persons without a high school degree. 
• Persons without access to lifelines: Persons without reliable access to a car, transit, or 

communication systems. 
• Pollution-burdened populations: Populations or neighborhoods burdened with pollution from 

pesticide use, children’s lead risk from housing, and impaired waters.33  
• Renters. 
• Seniors (65+). 
• Seniors living alone. 
• Unemployed persons. 

INFRASTRUCTURE 

PlaceWorks gathered details on infrastructure from state and local geographic information system (GIS) 
data and the General Plan Existing Conditions Report. These 13 assets include: 

• Bicycling and pedestrian trails.34 
• Bridges: Tierra Rejada Road, Arroyo Simi, and four State highway bridges. 
• Communication facilities: Cell towers, radio sites, etc. 
• Electrical transmission infrastructure 

» Transmission lines: Southern California Edison (SCE). 
» Substations: SCE Moorpark Substation. 

• Flood-control infrastructure: Levee along Arroyo Simi. 
• Hazardous materials sites: Morrison Property (Happy Camp Canyon); Teledyne-Laars, Inc. (6000 

Condor Drive); Viking Electronics, Inc. (5455 Endeavor Court); and Calleguas MWD Well Field 2.35 
• Major roads and highways 

» State: State Route (SR-) 23 and SR-118. 
» Local: Los Angeles Avenue, Tierra Rejada Road, Spring Road, Miller Parkway, High Street, 

and Campus Park Drive.  
• Natural gas pipelines: Southern California Gas Company. 
• Parks and open space: 18 City parks and facilities. 
• Railway: Union Pacific Railway, Metrolink, and Amtrak. 
• Solid waste facilities: Caltrans-Moorpark Maintenance Station. 
• Transit facilities: Moorpark Metrolink/Amtrak Station and Moorpark City Transit. 
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• Water and wastewater infrastructure: Ventura County Waterworks No.1 and Moorpark Water 
Reclamation Facility. 

BUILDINGS 

PlaceWorks collected buildings data from Google Maps, the Moorpark Parks Department, the City of 
Moorpark land use GIS layer, and the California School Database. The nine assets include:  

• Community centers: Moorpark Community Center, High Street Arts Center, and Arroyo Vista 
Recreation Center. 

• Commercial businesses, shopping, and entertainment centers: Mission Bell Plaza, Tierra Rejada 
Road/Mountain Trail Street, Los Angeles Avenue/Spring Street, Moorpark Marketplace, and 
Campus Plaza.  

• Cooling centers: Moorpark Active Adult Center. 
• Government buildings: Moorpark City Hall, Moorpark Public Services Facility, planned City Hall 

(323 Science Drive). 
• Homes and residential structures. 
• Libraries: Moorpark library. 
• Medical and care facilities: Adventist Health urgent care, Adult and Pediatric Urgent Care, Ruben 

Castro Human Services Center, and Moorpark Comprehensive Medical Group urgent care.  
• Public safety buildings: Police Services Center, Ventura County Fire Stations #40 and #42. 
• Schools: Moorpark College, Arroyo West Active Learning Academy, Flory Academy of Sciences 

and Technology, Mountain Meadows 21st Century Learning Academy, Peach Hill Academy, 
Walnut Canyon School, Campus Canyon College Preparatory Academy, Chaparral Middle 
School, Mesa Verde Middle School, Moorpark High School, Community High School, and High 
School at Moorpark College.  

ECONOMIC DRIVERS 

PlaceWorks determined important economic assets based on the 2020 Comprehensive Annual Financial 
Report, land uses surrounding the City of Moorpark, and General Plan Existing Conditions Report. These 
five assets include:  

• Agriculture. 
• Education services: Moorpark College and Moorpark Unified School District.  
• Major employers: Pennymac, AeroVironment, Pentair Water Pool & Spa, Benchmark Electronics 

Manufacturing Solutions, Ensign-Bickford Aerospace and Defense Company, Target Stores, 
Abbyson Living, and Test Equity LLC.  

• Outdoor recreation. 
• Retail centers. 
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ECOSYSTEMS AND NATURAL RESOURCES 

PlaceWorks determined the ecosystems and natural resources based on the General Plan Existing 
Conditions Report. The six resource types include:  

• Grassland: 167 acres. 
• Chaparral: 12 acres. 
• Mixed Scrub: 1,812 acres. 
• Oak Woodland: 139 acres. 
• Open Water: 7 acres. 
• Riparian areas: 240 acres. 

KEY SERVICES 

These assets are based on typical services provided in cities throughout California, which are supported 
by the infrastructure and buildings listed previously. Key community services include the operation and 
functions needed to provide and maintain services. The Vulnerability Assessment assesses the 
infrastructure and people needed to support them separately. The eight key services include: 

• Communications services: AT&T, Spectrum, and other internet providers. 
• Emergency medical response: Ventura County Fire Department and American Medical Response.  
• Energy delivery: SCE, SoCalGas, and Clean Power Alliance. 
• Government administration and community services. 
• Public safety response: Moorpark Police Department and Ventura County Fire Department. 
• Public transit access: Moorpark City Transit, Amtrak, and Metrolink.  
• Solid waste removal: Waste Management. 
• Water and wastewater treatment, delivery, and collection: Ventura County Waterworks No.1 and 

Moorpark Water Reclamation Facility.  
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APPENDIX B:  
VULNERABILITY ASSESSMENT RESULTS MATRIX 

The Vulnerability Assessment evaluates the impact and adaptive capacity of 61 populations and assets 
for each of the relevant 8 hazards. Vulnerability scores were assigned high, medium, or low (as shown in 
Table 2) to reflect how susceptible the population or asset is to the harm posed by the hazard. The City 
assessed 362 different pairings for vulnerability, 138 of which scored as highly vulnerable. The following 
matrix provides the scores for each population and asset to each relevant hazard. 
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Populations and Assets Climate Hazards 

 Agriculture Pests 
and Diseases Drought Extreme Heat Flooding Human Health 

Hazards Landslides Severe Weather Wildfire & 
Smoke 

Populations 

Children  - - High Medium Medium Medium Medium High 

Cost-burdened households - Low Medium High Medium Medium Low Medium 

Households in poverty - High High High High High High High 

Immigrant communities High Medium High High High High High High 

Linguistically isolated persons - - Medium Medium Medium Medium Medium Medium 

Low-income households - Medium Medium Medium Medium Medium Medium Medium 

Low-resourced people of color Medium High High High High High High High 

Outdoor workers High High High High High Medium High High 

Overcrowded households - - Medium High High Low Low Medium 

Persons experiencing homelessness - - High High High - High High 

Persons living in mobile homes - - High High Medium High High High 

Persons living on single-access roads Low - Low Low Low High High High 

Persons with chronic illness and/or disabilities - - High Medium High High High High 

Persons without a high school degree - - Low Medium Low Medium Medium Medium 

Persons without access to lifelines - - Medium High Medium High High High 

Pollution-burdened populations - Medium High High High Medium Medium High 

Renters - - Low Medium Low Low Low Medium 

Seniors (65+) - - High High High High Medium High 

Seniors living alone - - High High High High High High 

Unemployed persons - Medium Medium Medium Medium Medium Medium High 

Infrastructure 

Bicycling and pedestrian trails Low Low - Low - Medium Low Medium 

Bridges - - - High - High High Low 

Communication facilities - - Low Low - Low High Low 
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Populations and Assets Climate Hazards 

 Agriculture Pests 
and Diseases Drought Extreme Heat Flooding Human Health 

Hazards Landslides Severe Weather Wildfire & 
Smoke 

Electrical transmission infrastructure Low - High Medium - High High High 

Flood-control infrastructure - - - High - - High Medium 

Hazardous materials sites - - - Medium - Low Medium Medium 

Major roads and highways Low - Medium High - High Medium High 

Natural gas pipelines - - - - - Medium - Low 

Parks and open space Medium Medium Medium Low - Low Medium Medium 

Railway Low - High High - High Medium High 

Solid waste facilities - - - Medium - - Low - 

Transit facilities - - - High - Low Medium Medium 

Water and wastewater infrastructure - Low - Medium - Medium Medium Medium 

Buildings 

Community centers - - Low Medium - Low Low High 

Commercial businesses, shopping, and 
entertainment centers - - Low High - - Medium Low 

Cooling centers - - Low Medium - Low Low High 

Government buildings - - Low High - Low Low Medium 

Homes and residential structures - - Medium High - High High High 

Libraries - - Low Low - Low Low High 

Medical and care facilities - - Medium Medium - - Medium Low 

Public safety buildings - - Low Low - - Low Medium 

Schools - - Medium Medium - Medium Medium High 

Economic Drivers 

Agriculture High High High High High Medium High High 

Education services - - Medium Medium Medium Medium Low Medium 

Major employers - - Medium High Medium Low Low Medium 

Outdoor recreation Medium Low High Low Low Medium Medium High 
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Populations and Assets Climate Hazards 

 Agriculture Pests 
and Diseases Drought Extreme Heat Flooding Human Health 

Hazards Landslides Severe Weather Wildfire & 
Smoke 

Retail centers - - Low High Medium Low Medium Low 

Ecosystems and Natural Resources 

Grassland Low Medium Low Low - Low Low Medium 

Chaparral Medium High High Low - Low Medium High 

Mixed Scrub Medium Low Medium Low - Low Medium Medium 

Oak Woodland High Low Medium Medium - Low High Medium 

Open Water Medium High High High - High High High 

Riparian areas Medium Medium Medium Medium - Medium High Medium 

Key Services 

Communications services Low - Low Low - Medium High Medium 

Emergency medical response Low - Medium Medium High Medium Medium Medium 

Energy delivery Medium Medium High Low - High High High 

Government administration & community services - - Low Low Low Low Low High 

Public safety response Low - Medium High Low Medium Medium Medium 

Public transit access Low - High High Medium High High High 

Solid waste removal Low - Low Medium Low Medium Medium Medium 

Water and wastewater treatment, delivery, and 
collection - High Medium High - High Medium High 
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