Climate Vulnerability
Assessment
Climate change is a global phenomenon that may affect each community differently. In recognition of this,
Senate Bill 379, Land Use: General Plan: Safety Element (Jackson, 2015) requires that “a city or county to
adopt a comprehensive, long-term general plan that includes various elements, including, among others, a
safety element for the protection of the community from unreasonable risks associated with the effects of
various geologic hazards, flooding, and wildland and urban fires.”1 Thus, a city or county’s safety element
is therefore to be reviewed and updated as necessary to address applicable climate adaptation and
resiliency strategies, including a set of goals, policies, and objectives based on a vulnerability assessment. A

Climate Vulnerability Assessment (CVA) serves as the foundation for the Safety Element’s Update and
Climate Change section, as described in the State of California General Plan Guidelines (2017).2 This CVA is
also designed to meet the requirements set forth in the Board of Forestry and Fire Protection’s June 2020
General Plan Safety Element Assessment.
Based on guidance from the California Adaptation Planning Guide (APG) 3 and the Southern California

Climate Adaptation Planning Guide 4 the following five steps must be completed to assess the vulnerability
of the City of Menifee to the effects of climate change:
1. Exposure – Identify the climate change effects a community will experience.
2. Sensitivity – Identify the key community structures, functions, and populations that are potentially
susceptible to each climate change exposure.
3. Potential Impacts – Analyze how climate change exposure will affect the community structures,
functions, and populations (impacts). Adjust the impact assessment to account for uncertainty,
timing, and adaptive capacity.
4. Adaptive Capacity – Evaluate the community’s current ability to address the projected impacts.
5. Vulnerability Scoring – Determine and rank potential impacts and adaptive capacity
Each of these steps is described in detail below. Data for this CVA was collected from sources including the
following:

Preamble of Senate Bill No. 379, as approved by Governor October 08, 2015.
Governor’s Office of Planning and Research, State of California General Plan Guidelines (2017);
URL:https://opr.ca.gov/docs/OPR_COMPLETE_7.31.17.pdf; Accessed April 12, 2021
3
URL: https://www.caloes.ca.gov/HazardMitigationSite/Documents/APG2-FINAL-PR-DRAFTAccessible.pdf ;
Accessed April 12, 2021
4 Southern California Association of Government, Southern California Climate Adaptation Planning Guide, October
2020.
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•

CalAdapt,

•

California’s Fourth Climate Change Assessment, 2018,

•

Western Riverside Council of Governments (WRCOG) Subregional Climate Action Plan (CAP), 2014,
Subregional Climate Action Plan Adaption and Resiliency Strategy, and Implementation Model
Book,

•

Western Riverside Adaptation and Resiliency Strategy: Part 1, Vulnerability Assessment, and

•

Menifee Hazard Mitigation Plan.

1. EXPOSURE – WHAT CLIMATE CHANGE EFFECTS
WILL THE COMMUNITY EXPERIENCE?
Climate change affects communities all around the world regardless of their contribution to this
phenomenon. Jurisdictions across California are expected to experience different climate change effects
to varying degrees based on geography, density of urban development, and environmental factors.
Table 1 below, based on guidance from the California Adaptation Planning Guide, identifies the direct
effects of climate change and the associated secondary effects potentially applicable to Menifee. Each of
the six is discussed in detail below.
TABLE 1. CLIMATE-RELATED EFFECTS AND HAZARDS POTENTIALLY Applicable to Menifee
Primary Hazard

Secondary Hazard

Air Quality

Public health effects, agricultural distress

Precipitation changes

Snowpack loss, drought, agricultural pests and
disease, subsidence
Flooding, erosion, mud- or land- slides

Flooding (riverine)

Temperature changes - warming

Intense rainstorms, severe wind, flood, lightning,
hail
Extreme heat/heat waves

Wildfire

Erosion, landslide

Severe storms and extreme weather

Source: Adapted from OPR’s CALIFORNIA ADAPTATION PLANNING GUIDE, March 2020
Notes: Due to Menifee’s inland location, potential hazards such as sea level rise, storm surge, hurricane, ocean acidification,
hypoxia, and warming are not listed as potentially applicable climate related effects and hazards. Due to the relatively
low topography of Menifee, avalanche is also not considered a potential hazard.

The projection of the likelihood, timing, and severity of these primary and secondary hazards to impact
Menifee is based on the trajectory of Green House Gas (GHG) concentrations in the Earth’s atmosphere,
commonly referred to as Representative Concentration Pathways (RCPs). RCPs represent a combination of

the historical data and estimates of concentrations through 2100, based on a set of formulated human
behaviors. The pathways describe different climate futures, all of which are considered possible depending
on the volume of GHGs emitted in the years to come. The Intergovernmental Panel on Climate
Change (IPCC) adopted a number of RCPs in its latest assessment, and SCAG, in its recent guidance5, chose
to focus on three RCPs representing a reasonable range of outcomes, as follows:
1. A low emissions scenario (RCP2.6) – this represents an aggressive emissions reduction scenario that
assumes global greenhouse gas emissions will be significantly curtailed. RCP 2.6 most closely
corresponds to the aspirational goals of the United Nations Framework Convention on Climate
Change 2015 Paris Agreement.
2. A medium emissions scenario (RCP4.5) – this represents a mitigation scenario where global
greenhouse gas emissions peak by 2040 and then decrease for the rest of the century.
3. A high emissions scenario (RCP8.5) – this represents a “business-as-usual” scenario where global
greenhouse gas emissions continue to rise throughout the 21st century.
Because the RCP2.6 scenario depends on substantive changes in the current set of world-wide policies,
regulations, and behaviors it is considered unlikely, and therefore not especially helpful in a climate
vulnerability assessment. This VCA will rely primarily on RCP8.5, the high emissions scenario, in alignment
with OPR’s recommendation that agencies use RCP8.5 when considering impacts through 2050 because
there are minimal differences between the low and high emissions scenarios through the first half of the
century.6 When available and illustrative, the RCP4.5 scenario may be shown for additional context.

AIR QUALITY
Menifee is located in Western Riverside County, which lies at the south-eastern boundary of the South Coast
Air Basin (SoCAB, or “Basin”). As such the air quality of the region is under the jurisdiction of the South Coast
Air Quality Management District (SCAQMD), tasked with setting regulations to ensure that the SoCAB obtain
and maintain the National Ambient Air Quality Standards (NAAQS) and continue progress towards meeting
the more stringent California Ambient Air Quality Standards (CAAQS).

Despite considerable progress in reducing ground level concentrations in the Basin, Western Riverside
County continues to experience high levels of ozone and particulate matter (PM). According to the California
Air Resources Board (CARB)7 8:

SCAG,
Southern
California
Climate
Adaptation
Planning
Guide,
October
2020;
https://scag.ca.gov/sites/main/files/file-attachments/socaladaptationplanningguide_oct2020_0.pdf
6 Governor’s Office of Planning and Research, Planning and Investing for a Resilient California, 2019, page 19.
accessed April 2021 http://opr.ca.gov/planning/icarp/resilient-ca.html
7 California Air Resources Board, https://ww2.arb.ca.gov/resources/fact-sheets/health-effects-ozone; accessed May
5, 2021
8 CARB, https://ww2.arb.ca.gov/resources/inhalable-particulate-matter-and-health ; accessed May 5, 2021
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Ozone can damage the tissues of the respiratory tract, causing inflammation and irritation, and
result in symptoms such as coughing, chest tightness and worsening of asthma symptoms.
Specifically, inhalation of ozone causes inflammation and irritation of the tissues lining human
airways, causing and worsening a variety of symptoms. Exposure to ozone can reduce the volume
of air that the lungs breathe in and cause shortness of breath. Ozone in sufficient doses increases

the permeability of lung cells, rendering them more susceptible to toxins and microorganisms. The
occurrence and severity of health effects from ozone exposure vary widely among individuals, even
when the dose and the duration of exposure are the same.

Ozone exposure reduces the overall productivity of plants, damaging cells and causing destruction
of leaf tissue. As a result, ozone exposure reduces the plants’ ability to photosynthesize and produce
their own food. Plants respond by growing more leaves thereby reducing the amounts of stored
carbohydrates in roots and stems. This weakens plants, making them susceptible to disease, pests,
cold and drought. Ozone also reduces crop and timber yields, resulting in millions of dollars in
economic losses. Additionally, ozone disturbs the stability of ecosystems, leading to sensitive
species dying out. Furthermore, ozone exposure reduces the production of roots, seeds, fruit and
other plant constituents, reducing the amount of food available for wildlife.

A number of adverse health impacts have been associated with exposure to both PM2.5 and PM10.
9 For PM2.5, short-term exposures (up to 24-hours duration), have been associated with premature
mortality, increased hospital admissions for heart or lung causes, acute and chronic bronchitis,
asthma attacks, emergency room visits, respiratory symptoms, and restricted activity days. These
adverse health effects have been reported primarily in infants, children, and older adults with
preexisting heart or lung diseases. In addition, of all of the common air pollutants, PM2.5 is
associated with the greatest proportion of adverse health effects related to air pollution, both in
the United States and world-wide based on the World Health Organization’s Global Burden of
Disease Project.
Short-term exposures to PM10 have been associated primarily with worsening of respiratory
diseases, including asthma and chronic obstructive pulmonary disease (COPD), leading to

hospitalization and emergency department visits. Long-term (months to years) exposure to PM2.5
has been linked to premature death, particularly in people who have chronic heart or lung diseases,
and reduced lung function growth in children. The effects of long-term exposure to PM10 are less
clear, although several studies suggest a link between long-term PM10 exposure and respiratory
mortality. The International Agency for Research on Cancer (IARC) published a review in 2015 that
concluded that particulate matter in outdoor air pollution causes lung cancer.
PM can adversely affect ecosystems, including plants, soil and water through deposition of PM and

its subsequent uptake by plants or its deposition into water where it can affect water quality and

PM with a diameter of 10 microns or less (PM10) are inhalable into the lungs and can induce adverse health
effects. Fine particulate matter is defined as particles that are 2.5 microns or less in diameter (PM2.5). Therefore,
PM2.5 comprises a portion of PM10.
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clarity. The metal and organic compounds in PM have the greatest potential to alter plant growth
and yield. PM deposition on surfaces leads to soiling of materials. Particulate matter has been
shown in many scientific studies to reduce visibility, and also to adversely affect climate, ecosystems
and materials. PM, primarily PM2.5, affects visibility by altering the way light is absorbed and
scattered in the atmosphere. With reference to climate change, some constituents of the ambient
PM mixture promote climate warming (e.g., black carbon), while others have a cooling influence
(e.g., nitrate and sulfate), and so ambient PM has both climate warming and cooling properties.

Changes in climate can result in impacts to local air quality. Ozone is not emitted directly, rather it is formed
when emissions of oxides of nitrogen (primarily from the combustion of fossil fuels) and reactive organic
gases (from evaporative sources such as gasoline, solvents, paints, and other consumer and industrial
products and processes) react in the presence of sunlight. Thus, it is widely recognized that atmospheric
warming associated with climate change has the potential to increase ground-level ozone formation.
Locally, this threatens the ability of the Basin to obtain the applicable ozone NAAQS and CAAQS under the
BAU (RCP8.5) scenario.
PM is caused both by natural and anthropomorphic activities; it is emitted directly from sources (such as
earth moving, smokestacks, and fires) and also forms secondarily in the atmosphere when gases and
aerosols combine (from sources such as power plants, industries and automobiles). According to the USEPA,
the impact of climate change on PM is less certain, but research is underway to address these uncertainties.
Climate change, such as decreasing precipitation and increasing wildfires, can result in higher emission of
PM into the atmosphere.
PRECIPITATION CHANGES
Menifee, like the Western Riverside subregion, is a combination of Mediterranean and semi-arid climates,
characterized by hot, dry summers and mild, wet winters. The average precipitation observed in Menifee
between 1950 and 2000 was 10.7 inches with a high of 24.8 inches and low of 3.4 inches.10
As presented in Figure 1, local annual levels of precipitation are not anticipated to change drastically for the
Menifee area. It is projected that the average precipitation in Menifee from 2021 to 2050 will increase
slightly to 11.2 inches, but could decrease slightly to 11.0 inches in the 2051 to 2099 time frame under the
RCP8.5 scenario.11 Changes in annual precipitation of these minimal ranges alone are not expected to pose
much risk to the built or human environment. The role of changing precipitation amounts and patterns in
expanding the extent or geographic distribution of vector-born disease is not clearly understood at this
time.12

https://cal-adapt.org/tools/annual-averages/ , Accessed May 10, 2021
Ibid
12 OEHHA, https://oehha.ca.gov/media/downloads/climate-change/document-presentation/13humankramer.pdf
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Figure 1

However, much of the subregion’s potable water supply is provided by importing water originating from
the northern Sierra Nevada or from the Colorado River. According to Cal-Adapt, a climate change induced
decline in the northern Sierra Nevada of 32% in snow water equivalence by 2050 and 77% by 2099 is

anticipated, and declines in the southern Sierra Nevada of up to 10% and up to 40% by 2050 and 2099,
respectively. Precipitation levels are not expected to change significantly for the Colorado River Basin.
However, as temperatures rise and precipitation levels decrease on a larger geographic scale, the snowpack
volume is expected to drop, potentially resulting in a 9 percent decline in the total flow of the Colorado
River.

Droughts are common in California, and it is widely recognized that dry conditions may be experienced
more regularly in the future given the impact of climate change on California’s snowpack. Currently the

southwestern Riverside County region is classified within the -3 to -5 range of the Palmer Drought Severity
Index (PDSI)13, where a value of -4 and beyond represents “extreme drought.” Drought can lead to
reductions in the quality and quantity of water, degradation of air quality, increase in agricultural vectors
and disease, and decreases in crop yield.14 According to the California Department of Public Health, health
consequences of drought may impact the following vulnerable/sensitive populations most: “the elderly,
children, individuals of low socioeconomic status, rural communities, populations living in nursing homes,
hospitalized patients, those who rely on electrical equipment to survive, farmers, and agricultural workers.”15

FLOODING
The accumulation of excess water due to increased precipitation or natural water flows can lead to the
flooding of nearby floodplains or low-lying valleys. Floodplains, or areas adjacent to water bodies, are
especially susceptible to flooding hazards. The severity of flooding within a floodplain is directly related to

the capacity and volume of the neighboring body of water or waterway. Flooding within larger, flatter
floodplains occurs more predictably for longer durations. Flooding can occur more quickly and with minimal
warning in steep, mountainous areas.16 Although Cal Adapt does not provide emissions based flooding
projections, the City of Menifee (City) has produced a Local Hazard Mitigation Plan (LHMP) which outlines
the existing flooding risks present in the City.
According to the City’s LHMP, flooding mainly occurs in three areas: along the Salt Creek Channel running
through the center of the City from the east border to the west border, the Quail Valley core area directly

north of Canyon Lake, and the area of Ethanac Wash on both the east and west side of the 215 Freeway.
Overall, the LHMP concluded that although flooding risks are high within the City, the severity of flood
situations would be moderate and manageable.17 Since precipitation is expected to remain fairly consistent,
increased flood hazards due to annual average precipitation is unlikely. However, the increase in the
frequency and intensity of severe rainstorms in the future (see Section 1.4.1 below), will result in increases
in flooding.
SEVERE STORMS AND EXTREME WEATHER
California’s Fourth Climate Change Assessment explains that, despite model predictions of only small
changes in average precipitation in the Los Angeles region (of which Menifee is included), extreme dry and
wet patterns are both expected to increase in the future. Please refer to the discussion of precipitation
changes and droughts in Section 1.2 above. This section also addresses land and mudslides that may result
from sever rain events.

https://wrcc.dri.edu/wwdt/index.php?region=ca , accessed May 7, 2021.
https://www.cdph.ca.gov/Programs/OHE/CDPH%20Document%20Library/CHVIs/Drought_802_Narrative_11-82016.pdf ; accessed May 10, 2021
15 Ibid, page 1.
16 City of Menifee. (2015). City of Menifee Local Hazard Mitigation Plan. Page 29. Menifee, CA: City of Menifee.
17 Ibid. Page 30.
13
14

SEVERE RAINSTORMS
In southern California, extreme precipitation often arrives via so called “atmospheric rivers,” which the
National Oceanic and Atmospheric Administration (NOAA) defines as “a flowing column of condensed water
vapor in the atmosphere responsible for producing significant levels of rain and snow, especially in the
Western United States.”18 Further NOAA recognizes that atmospheric rivers “that contain the largest
amounts of water vapor and the strongest winds can create extreme rainfall and floods.”19 Data presented
in the Fourth Climate Change Assessment suggests “the frequency of atmospheric river events may increase
in the future, and that the storms themselves will be associated with higher water vapor transport rates
compared to historical conditions.”20 Please refer to Section 1.3 for discussion of the change in potential
flooding impacts.

EXTREME WEATHER
In addition to extreme rain events, other severe weather phenomena includes strong winds (see discussion
under Section 1.4.3), hail, and lightning. Severe weather can pose hazards resulting in injury or death,
damage to buildings, structures, infrastructure, and trees, fires, and diminished or blocked transportation
access. Hail events are considered rare in the sub-region, and lightning occurs only occasionally. 21
SANTA ANA WINDS
Between October and April, southern California is susceptible to the unique phenomenon of so called “Santa
Ana Winds.” These dry, hot, offshore winds originate when high pressure sets up over the Great Basin,
combined with low pressure off the southern California coast. As the winds sweep across the deserts of
eastern California and encounter the Transverse Ranges, winds flow down slope and channel through the
mountain passes. Santa Ana winds frequently exceed 40 miles per hour. The Fourth Climate Change
Assessment recognizes the uncertainty in predicted changes to the patterns of Santa Ana winds due to
global climate change, with some models predicting increases and others decreases in the number of annual

events. Theories hypothesize that “warming of interior land masses may weaken the ocean-to-desert
temperature gradient that partly drives Santa Ana winds.”22

LAND SLIDES
Weather induced landslides occur when a hillside becomes unstable, caused by severe or persistent rain
events, causing soil and rocks to slide downslope. In some cases, the hillsides can become so saturated that
NOAA, https://www.noaa.gov/stories/what-are-atmospheric-rivers; accessed May 10, 2021.
Ibid.
20 California Office of Planning and Research, California Energy Commission, and California Natural Resources
Agency, California’s Fourth Climate Change Assessment, Los Angeles Region Report, September 28, 2018;
https://www.energy.ca.gov/sites/default/files/2019-11/Reg%20Report-%20SUM-CCCA4-2018007%20LosAngeles_ADA.pdf, Accessed May 10, 2021; page 14.
21 WRCOG, p. A-17.
22 California Office of Planning and Research, California Energy Commission, and California Natural Resources
Agency, California’s Fourth Climate Change Assessment, Los Angeles Region Report, September 28, 2018;
https://www.energy.ca.gov/sites/default/files/2019-11/Reg%20Report-%20SUM-CCCA4-2018007%20LosAngeles_ADA.pdf, Accessed May 10, 2021; page 14.
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slope failures result in a mudslide, a mixture of soil and water moving downslope. Unstable hillsides, such
as those denuded of vegetation by wildfires, drought, or pests, are at greater risk of land- and mudslides.
The climate change induced increase in rainfall, especially severe rain events, may result in an increase in
landslides and mudslides.
As discussed in the LHMP, “A significant portion of the Menifee area encompasses hillside terrain. At
present, the hills and mountains have rural to semi-rural type development, and scattered development is
present along the base of steep slopes. Menifee is a community with a dynamic topography; hills and small
mountains can be found throughout the City. The steepest slopes and largest cluster of hillsides can be
found north of Menifee Lakes, traveling northward across McCall Boulevard. Quail Valley also has a
significant number of steep hillsides.”
The California Department of Conservation provides a map of existing Landslide Susceptibility, see Figure 2.

Unfortunately, this map does not take into account or predict future risks of landslides accounting for the
effects of climate change.

Figure 2 – Landslide Susceptibility

TEMPERATURE CHANGES
A rise in temperature has been observed in many Southern California communities including those in
southwestern Riverside County. According to long-term data (the approximately 12 decades from 1896 to
2015) presented in California’s Fourth Climate Change Assessment, trends in annual average, maximum,
and minimum temperatures show an increase of 0.16 degree Celsius (equal to 0.29 oF) per decade.23
Warming is expected to increase across the region in the coming decades, with interior regions “expected

to experience the highest amounts of warming, up to 10°F in the late-21st century under RCP8.5.”24
According to Cal-Adapt, the average maximum temperature observed for Menifee in the years 1950
through 2000 was 80.2 degrees Fahrenheit (oF). The maximum and minimum day-time maximum
temperatures observed during this period were 82.6 and 77.2 oF, respectively.

In the projections based on the RCP 8.5 scenario, Menifee could experience an average maximum
temperature of 84.2 oF during the years 2021-2050. For the same time-period, the maximum and minimum
daily maximum temperatures could reach 87.0 and 80.3 oF, respectively. During the years 2051 through

2099 the projections for Menifee include an average maximum temperature of 88.2 oF, with maximum and
minimum day-time maximum temperatures of 94.3 and 83.6 oF, respectively. By 2099, the annual average
temperature is projected to further increase 2.9 degrees to 90.6 oF. Figure 3 provides the estimated annual
average maximum temperatures for Menifee in an RCP 8.5 scenario. According to the California Office of
Environmental health hazard Assessment (OEHHA) and California Department of Public Health disruptions
in weather patterns due to global climate change, such as warmer spring temperatures and overall increases
in temperatures will “likely alter the distribution and occurrence of West Nile virus, Lyme disease, hantavirus,
and other insect or animal transmitted diseases in California.” 25

California Office of Planning and Research, California Energy Commission, and California Natural Resources
Agency, California’s Fourth Climate Change Assessment, Los Angeles Region Report, September 28, 2018;
https://www.energy.ca.gov/sites/default/files/2019-11/Reg%20Report-%20SUM-CCCA4-2018007%20LosAngeles_ADA.pdf, Accessed May 6, 2021; page 9.
24 Ibid, page 11.
25
California
Office
of
Environmental
health
hazard
Assessment
(OEHHA),
https://oehha.ca.gov/media/downloads/climate-change/document-presentation/13humankramer.pdf; accessed
May 6, 2021.
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Figure 3

EXTREME HEAT DAYS
According to the Fourth Climate Change Assessment, “[t]he intensity and frequency of extreme heat are
also projected to increase over the LA region”.26 Extreme heat days are defined as a day when the maximum
temperature on any day in April through October exceeds the 98th historical percentile of maximum
temperatures between 1961 and 199027. According to Cal-Adapt, for Menifee the extreme heat
temperature threshold is 106.6 degrees Fahrenheit (oF). 28 In the RCP 8.5 high emissions scenario Menifee is

projected to experience 23 extreme heat days per year between the years 2021 and 2050. Figure 4 provides
the estimated number of extreme heat days for Menifee in an RCP 8.5 scenario. This is an 18-day increase
from the annual extreme heat days observed during the years 1950 to 2000 – a 3 to 4-fold increase from
historical levels. Models predict the number of extreme heat days in Menifee may rise to 44 per year in the
2051 – 2099 timeframe.

An increase in extreme heat days can correlate with an overall increase in temperature. Further, the
heightened frequency of extreme heat days can pose a risk to sensitive communities such as homeless
residents, senior citizens, and people with disabilities. This would create a greater reliance on climate
modifying appliances such as air conditioning and refrigerants. The increased use of these utilities would
increase the risk of blackouts to the area’s power grid due to overconsumption.

Ibid, page 11.
CEC, 2013.
28 Cal-Adapt https://cal-adapt.org/tools/extreme-heat/ ; Accessed May 7, 2021.
26
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Figure 4

COOLING DEGREE DAYS
As WRCOG recognizes 29, most of the built environment of the sub-region was designed to withstand heat.
Nonetheless, even small increases in average temperatures and in the number of extreme heat days can
lead to sharp increases in utility demand to cool buildings. A helpful measure of this demand is the Cooling
Degree Day (CDD), which, according to Cal-adapt, is defined as the number of degrees by which a
daily average temperature exceeds a reference temperature (typically 65 degrees Fahrenheit).30 Figure 5
presents the CDD for Menifee, showing an increase from 1,515 CDDs from 1951 – 2000, to 2,265 CDDs
projected for 2021 to 2050, and up to 3,231 CDDS in the 2051 to 2099 period under the RCP 8.5 scenario.
For additional context, under the RCP4.5 scenario, these would range from 2,177 (for the years 2021 to
2050) to 2,604 (for 2051 to 2099).

WRCOG, Western-Riverside-Adaptation-and-Resiliency-Strategy_Vulnerability-Assessment page 3
The reference temperature loosely represents an average daily temperature below which space cooling (e.g., air
conditioning) is not needed.

29
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Figure 5

WILDFIRE
Across California, wildfire season typically runs between late summer to early spring, but CalFire reports that
fires are starting earlier and ending later with each passing year. Intense dry seasons, warmer spring and
summer temperatures, reduced snowpack, and earlier snowmelt make forests and vegetation more
susceptible to wildfires. Natural events such as warm and dry Santa Ana winds, which typically occur in early
fall, further increase the growth of fires and threat to urban areas. CalFire estimates the length of fire season

had increased by 75 days in 2020. In 2015, wildfires in Riverside County and nearby municipalities resulted
in approximately $42 million worth of losses in residential and commercial properties.31

Menifee’s projected burn area associated with wildfire risks is estimated to decrease over time as shown in
Figure 6 below. The burn area is estimated to decrease its average size from 156.8 acres between the years
1961 through 1990 to 128.2 acres in the years 2035 through 2064. This decrease in area burned differs from
the overall County of Riverside since the burn area for the county is expected to gradually increase.
Figure 7 shows that a large portion of the City falls within the Very High Fire Hazard Severity Zone (VHFHSZ)
within both the Local Responsibility Area (LRA) and within State Responsibility Area (SRA). As structures are

built within the FHSZ’s adjacent the wildland urban interface (WUI) areas, which is the transition area
between unoccupied land and human development, fires will become an increasing problem for fire
departments, per the U.S. Fire Administration. 32 Additionally, according to CalFire, Wildland Urban Interface

is a condition when structures abut wildland areas and therefore have a greater potential for house-to-

house ignition.

Land located within the VHFHSZ mostly includes the area in the northwest area of the City and includes the
area of Quail Valley with Low Density residential and Rural Residential development and Canyon Heights
Specific Plan. The VHFHSZ also includes the area along the southwest including Audie Murphy Ranch
Specific Plan area and single-family zoned properties with densities ranging from Rural Residential to Low
Density Residential-2. Additionally, land located in the northeast along the very northern boundary of the
City is also within the VHFHSZ and zoned EDC-NG and Rural Residential-1 and Menifee North Specific Plan.

Desert Sun. (2015). Local Wildfires Rack up $42 million bill in 2015. Retrieved from:
https://www.desertsun.com/story/news/environment/2015/11/16/local-wildfires-rack-up-42-million-bill2015/75544134/
32 U.S. Fire Administration. What is the WUI? https://www.usfa.fema.gov/wui/what-is-the-wui.html, Accessed April
5, 2021
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Figure 6

Figure 7

2. SENSITIVITY – WHAT ASPECTS OF THE
COMMUNITY WILL BE AFFECTED?
Sensitivity refers to the risk certain structures, functions, and populations may face from climate changeimpacts. In alignment with the California Adaptation Planning Guide,33 this step simply identifies resources
in each category that could be affected by climate-related events. The next step in the process evaluates
how the impacts may occur and severe they may be.
STRUCTURES
Climate change-related impacts may affect the integrity of structures or buildings depending on, but not
limited to the age, location, and materials used in the resource. The structures at risk include those which
may pose a direct threat to the community, as well as those which may threaten the environment, economy,
and current livelihood of Menifee. The California Adaptation Planning Guide recommends evaluating the
potential for non-traditional “structures” such as parks and open spaces, and historic, cultural, and natural
resource areas as part of this category.

Residential
Commercial
Industrial
Government
Institutional (schools,
churches, hospitals, prisons,
etc.)

Parks and Open Space
Recreational Facilities and
Infrastructure
Transportation Facilities and
Infrastructure

Dikes and Levees
Water Treatment Plan and
Delivery Infrastructure
Wastewater Treatment
Plant and Collection
Infrastructure

Marine Facilities
Communication
Infrastructure

The following is an example of the type of structures that are considered sensitive to climate change:
• Residential neighborhoods and communities, especially those near Quail Valley and Rural
Mountainous communities south of McCall Blvd.
• City of Menifee City Hall, Fire Station, Police Station, and other municipal structures.
• Menifee Global Health Center and other healthcare facilities.
• Aldergate Park and other recreational facilities.
• Interstate 215 and the City’s main access roads and arterial roadways.
•

Sun City Regional Water Reclamation Facility and other water and wastewater facilities.

California Emergency Management Agency and California Natural Resources Agency, Adaptation Planning Guide,
Planning for Adaptive Communities, July 2012. Page 20.
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Transportation Systems

Transportation system functions serve to move residents and visitors through the City as efficiently as

possible and are critical in the event of a climate emergency for evacuation purposes. Roads, highways,
railways, public transportation, and overpasses may be affected by climate change. The I-215 Freeway and
State Route 74 runs through the City and serves as major corridors for the region. Vehicular impacts may
inhibit residents and visitors from accessing safety and resources. Transportation infrastructure in the
subregion is vulnerable to extreme heat, flooding, and wildfire. The I-215 and State Route 74 are critical
evacuation routes that run through large areas of 100-year flood zones (WRCOG 2014c). The Menifee
General Plan Circulation Element identifies three bicycle facility classifications found throughout the City
and their locations. Bikeways provide local opportunities for cyclists and regional connections which may

be affected by climate change such as, but not limited to, precipitation, extreme heat days, and/or wildfires.

Utility Systems

The City of Menifee is served by water, wastewater, energy, and communication services which may be
overwhelmed or damaged during a climate change event. The Menifee Open Space and Conservation
Element of the General Plan identify energy resources available to the City, which include natural gas
supplied by Southern California Gas Company and electricity supplied by Southern California Edison (SCE)
and Inland Empire Energy Center (IEEC). Extreme heat days or wildfire risks may result in temporary energy
blackouts which may prevent the community from accessing air conditioning and cooling services.

FU NCTIONS
The climate change effects expected to impact Menifee have the potential to affect the function types
indicated below. Critical emergency response functions, which may include, but are not limited to,
emergency services, medical care, firefighting, property protection, public safety, and government functions,
must be able to operate quickly and effectively in the event of a climate-related hazard or disaster. As with
sensitive structures, impacts of varying severity on certain functions may cause damage to the economy,
the environment, and public safety.

Government Continuity
Water/sewer/solid waste
Energy Delivery
Emergency Services
Public Safety
Public Health
Emotional and Mental
Health

Business Continuity

Social Services

Housing Access

Ecological Function

Employment and Job Access
Food security
Mobility/transportation/
access
Quality of Life

Tourism
Recreation
Agriculture, Forest, and
Fishery Productivity
Industrial Operations

POPULATIONS
The population of Menifee may be affected differently by climate hazards depending on income, age,
employment, housing type and location, health and disabilities, gender, language, race/ethnicity, and access
(to medical services, technology, transportation, etc.). Populations within Menifee that may be additionally
affected by climate hazards include the following:

Seniors
Children
Individuals with disabilities
Individuals with
compromised immune systems

Individuals without access
lifelines (e.g. car or transit,
telephones)
Non-White communities
Low-Income, unemployed,
or underemployed communities
Individuals with limited
English skills

Renters
Students
Seasonal residents
Individuals uncertain about
available resources because of
citizenship status

Individuals who are
chronically ill
A person may experience greater threats to their livelihood from climate change depending on, but not
limited to, their income, access to transportation, language, physical ability, and/or age. For example,
Seniors may be at higher risks of injury or heat-related sickness during extreme heat events. During wildfire
season, seniors, children, and those with chronic respiratory illnesses may be more sensitive to the effects
of poor air quality.

The City of Menifee was estimated to have a population of 93,800 persons in the year 2020. From 2020 to
2040, Menifee is forecasted a population growth of 29 percent that is consistent with the County of
Riverside’s forecasted growth of 28.4 percent. Menifee’s population is comprised mostly of individuals in
between 18 to 44 years of age (43.9 percent). The population above the age of 45 years makes up 22.5
percent of the population, with 18.3 percent being aged 65 and over. The median age of Menifee’s
population is 37.9 years. The City of Menifee is made up approximately 65 percent white persons, 6.3

percent black persons, and 5.8 percent Asian persons.

Employment characteristics may point toward a population’s ability to recover from a climate change event.
Persons with lower incomes may be disproportionately affected by climate change events and may
therefore benefit from community services. Those who are unemployed, for example, may not have the
means to prepare emergency resources or alternative temporary shelter. Menifee has an unemployment
rate of 8.1 percent, one of the lowest in the County (behind Temecula at 6.8 percent). The City of Menifee
also has a higher (2.8% higher) median income than the County of Riverside.

3. POTENTIAL IMPACTS AND RISK – HOW WILL
CLIMATE CHANGE AFFECT THE POINTS OF
SENSITIVITY? HOW LIKELY ARE THE IMPACTS AND
HOW QUICKLY WILL THEY OCCUR?
In this step, we address how climate change exposure may affect the community structures, functions, and
populations.
For infrastructure components or functions/services, this evaluation may include consideration of the
following:
• Asset value and intangible importance
• Location of asset (current or future hazard zone)
• Extent of community reliance
• Potential for partial or total loss of service
• Consequence of loss or interruption
• Ease of restoration of service
For populations, this evaluation may include answering the following:
• What sort of hardships would be felt by the population as a result of exposure to the hazard? Would
it result in a decrease in quality of life or threaten to damage and/or destroy property?
• Is there a risk of mortality or morbidity to the population as a result of the hazard?
• How many people are affected by the hazard? Is it a relatively small group within the community,
or is it most or all of the residents?
•

In the event that hardships occur, how long would the population be affected? Would hardships
diminish in severity over time or remain at the same level of severity during the course of the
impact?

Each potential point of sensitivity identified above is given an impact score from IM0 (minimal impact) to
IM4 (severe impact) for each hazard, in accordance with the approach used in WRCOG’s Vulnerability
Assessment. 34 Table A-4 of WRCOG’s Vulnerability Assessment is provided below.

WRCOG;
https://wrcog.us/DocumentCenter/View/7478/Western-Riverside-Adaptation-and-ResiliencyStrategy_Vulnerability-Assessment; page A-27; Accessed May 10, 2021.
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A IR QUALITY
As discussed above, Menifee is predicted to experience slowly increasing temperatures and slightly
decreasing rates of precipitation by the end of the century, both of which could pose a threat to the ability
of the region to meet and maintain the NAAQSs for ozone and PM. Air pollution is considered a risk factor
for serious and sometime fatal public health outcomes, such as heart attacks, asthma, and cardiovascular
and lung disease. In addition to Public Health, other functions such as Quality of Life, Ecological Function,
and Agricultural Productivity may be directly impacted while Recreation and Tourism may be indirectly
impacted. Elevated ground level pollutant levels pose no threat to structures.

The elderly, children, and the chronically ill are most at risk, and the NAAQS are designed to be health
protective of these sensitive populations. The SCAQMD issues periodic Air Quality Advisories 35 (for specific
events such as fires, windblown dust, and ash) and produces next-day air quality forecasts 36 that residents,
public administrators, employers, and workers can consult regarding decisions to minimize exposure or
curtail activities for sensitive populations, or in extreme cases, all populations. SCAQMD offers predictions

of both the pollutant concentrations and the Air Quality Index (AQI) score for 44 distinct areas, including
the Temecula Valley station near Menifee. The AQI rating system,37 where a pollutant-specific score of 100
equates to meeting the applicable NAAQS, is a relatively new tool easily understood by the public. The
SCAQMD offers a mobile app in English and Spanish. The greatest limitation may be accessibility to the
internet for people of low economic means. Those engaged in physical labor outdoors are also at elevated
risk.

https://www.aqmd.gov/home/air-quality/air-quality-advisories ; Accessed May 10, 2021
https://www.aqmd.gov/home/air-quality/air-quality-forecasts ; Accessed May 10, 2021
37 https://www.airnow.gov/aqi/aqi-basics/ ; Accessed May 10, 2021
35
36

Tourism and recreation functions in Menifee may be indirectly impacted by increasing pollutant levels if the
AQI were to become consistently elevated and results in a perceived decrease in the value of the recreational
or tourism activity. This outcome is considered minimal and not likely to occur. Because climate-induced
changes in temperature and precipitation predicted for Menifee are minimal and relatively slow to occur,
impacts to agricultural interests would be minimal. Given the availability of data regarding daily predictions
of potentially elevated pollutant levels, that the majority (approximately 57%) of Menifee’s residents are
between ages 18 and 65, and Menifee enjoys a higher-than-County-average income, the impact from air
quality to most populations, and to public health and quality of life is considered low. In alignment with
suggested summary language in Table A-3 of WRCOG’s Vulnerability Assessment, community members
may notice minor impacts from air quality hazards, and there may be mild disruptions to some behaviors
or actions, garnering an impact score of IM1.

PRECIPITATION CHANGES
The IPCC reports the probability of precipitation changing is over 90 percent. As discussed in Section 1.2
above, changes in annual average precipitation for Menifee due to climate change are expected to be
minimal, increasing 0.3 to 0.5 inches, a range of 2.8 to 4.6 percent. See discussion regarding the potential

for secondary flooding impacts in Section 3.3 below. Of greater concern is how the potential for loss of
snowpack in the Sierras or Colorado River Basin or prolonged and more extreme droughts regionally may
impact water supplies for Menifee.
Most structures in Menifee are predicted to withstand the minimal increase in annual precipitation,
including the sewage and water supply systems. The routine functions of the City, including water and sewer
service, are expected to remain unchallenged by the increases in annual rainfall; agricultural productivity
and groundwater supplies will likely benefit from the increases. With no service disruptions expected related
to the increase in annual average local rainfall amounts, the potential for impacts to structures and functions
would garner a score of IM0.

Threats to the quantity and quality of the water supply due to decreases in the snowpack that provide the
majority of Menifee’s potable water and local drought conditions could impact the City’s water supply
infrastructure and functions, parks, ecological function, and regional agricultural productivity. These impacts
could in turn negatively impact food security (rising prices) and employment (loss of agriculture jobs),
emotional and mental health, recreation, and overall quality of life. These burdens would be felt most by

low-income communities, and seasonal or unhoused individuals, who lack the resources to maintain a
standard of living in the face of potential water rationing, rising food costs, and job loss. Chronic stress to
these functions, structures, and places may occasionally limit their reliability and effectiveness. Sensitive
populations may experience a marked decline in overall quality of life. These would be considered an impact
score of IM2.

FLOODING
The City’s LHMP acknowledges that existing flood risks are high within the City, likely to occur in the next
year, and that “[f]looding could cause cascading hazards such as landslides, dam failure, pipeline hazards,

transportation incidents, power outages, hazardous materials incidents, civil unrest, diseases and insect
infestations.”38
Because the increase in frequency and intensity of severe rainstorms predicted to occur in the future will
result in increases in flooding, the risk to structures, transportation and mobility, energy delivery, public

safety, and public health are expected to increase. The effects are not expected to impact sensitive receptors
more than the general population. The performance of these assets and services may be somewhat
degraded on occasion, resulting in an impact score of IM1.
SEVERE STORMS AND EXTREME WEATHER
As discussed in Sections 1.4.1 above, despite predictions of minimal changes in annual precipitation,
Menifee is precited to experience an increase in the frequency of and water vapor transport rates associated
with severe rainstorms, or so called “atmospheric rivers.” The ability of structures, functions, and sensitive
populations to withstand extreme events may be different than impacts discussed for precipitation changes
in Section 3.2 above.
The capacity of structures such as the storm sewer, sewage treatment system, and water supply system, to

withstand more intense single-event rainstorms, or more frequent large storms, should be further studied,
but is generally thought to be at some risk of increase stress to reliability. Secondary impacts, such as falling
trees resulting in disruption to energy delivery and mobility, combined with stressed emergency and social
services, could occasionally degrade public safety functions noticeably. These impacts would be experienced
more by the elderly, individuals with disabilities, individuals without access lifelines, low-income
communities, renters (not responsible for maintenance or repair of housing, for example), individuals with
limited English skills, seasonal residents, and individuals uncertain about available resources because of
citizenship status, than the general population of Menifee. This is primarily because temporarily moving out

of storm-impacted housing to shelters is difficult to accomplish without access to reliable transportation,
emergency communications in people’s primary language, paid time off, or trust in government assistance.
These would be considered an impact score of IM1 (water infrastructure) to IM2 (functions and sensitive
populations).
Extreme weather (e.g., hail, fog, lightening) is rare in Menifee, and as such, impacts to structures, functions,
and sensitive populations from extreme weather are minimal. Santa Ana winds threaten to topple trees,
interrupt energy delivery, and damage structures, creating temporary public safety and possible
mobility/access issues. Santa Ana windstorms may decrease as the effects of climate change increase

through the end of the century, and the impact score for assets in Menifee would be IM1. All populations
share the potential to experience impacts from Santa Ana winds.
Land- or mudslides could result in the loss of structures, communication infrastructure, energy delivery, or
transportation infrastructure (i.e., roadways), on a temporary or more substantive basis. There could be
injuries and/or deaths, and damage to structures and personal property from landslides due to debris flow
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Ibid. Page 30.

and/or flooding. This could create issues related to access, mobility, emergency services, and public safety.
However, due in part to the low probability rating (as discussed in the LHMP),39 these would be considered
an impact score of IM1.
TEMPERATURE CHANGES
The southwestern Riverside communities are especially susceptible to changes in temperature, especially
increased temperature maximums. This is due to their proximity to hotter desert climates and distance from

temperate climates like coastal areas. As discussed in Section 1.5, the average maximum daytime
temperature in Menifee is expected to rise noticeably (4 oF to 84.2 oF), in the 2021 to 2050 time frame, as
compared to historic averages, and another 4 oF in the latter half of this century. Additionally, the number
of extreme heat days per year (when maximum temperatures climb above 106.6 oF) in Menifee is predicted
to rise appreciably, as are the cooling degree days.
As Menifee is accustomed to hot, dry temperatures, the integrity of the built environment, including
structures and roadways, is not expected to be compromised by these rising temperatures. However, parks
and recreational amenities may be negatively impacted. Energy delivery is most threatened as the demand
for power to cool buildings increases when people seek shelter indoors from the heat. Hot temperatures
can threaten water supply also. Agricultural productivity could decrease, and pest populations increase,
increasing food insecurity. Employment and job access can be impacted, especially for populations reliant
upon mass transit due to the hardship of accessing public transportation (e.g., lack of adequate bus shelters,
distance to nearest transit stop traversed by walking). Heat sensitivity (or heat intolerance) and heat stroke
could increase, mosquito borne diseases would increase, air quality would degrade, and the desirability of
recreating outdoors could decrease, threatening public health and quality of life. Seniors, children,
individuals with disabilities, compromised immune systems, or chronic illnesses, individuals without access
to lifelines, low-income communities, renters, and seasonal residents and the unhoused are most at risk
from impacts due to rising temperatures. These impacts would be considered an IM3 for buildings,
functions, and sensitive populations.

W ILDFIRE
The California Department of Forestry and Fire Protection (Cal Fire) has recommended that the urban, lowlying areas in Menifee be classified as having a Moderate Fire Hazard, whereas the hillside areas are
generally classified as having a Very High Fire Hazard. The areas between the flatlands and the hillsides are
classified as High Fire Hazard.
The State of California has seen increased wildfire activity and greater burn areas with each passing year
and experts anticipate the trend to continue if climate change is not immediately addressed. Menifee

contains multiple areas noted as Very High Fire Hazard Severity Zones which puts it in greater danger of
experiencing potentially devastating wildfires. Wildfires pose immediate risks to structures and populations,
but they also create additional indirect impacts to the health and safety of a community such as destruction
of communication infrastructure, destruction or damage to recreational facilities, parks, and open spaces
(such as environmental and ecological preserves), damage to power distribution infrastructure, and blocked
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evacuation routes, and stressed emergency services. Secondary impacts can include erosion, loss of
vegetation leading to landslides, poor air quality, and public health issues. Extreme heat can exacerbate
wildfire risks. All populations can experience threats and effects of wildfires, but some are more pronounced
in those with chronic illnesses and from lower economic means. According to the Safety Element, “There is
a potential for limited damage, causing injuries and/or illnesses, complete shutdown of critical facilities for
more than one week and/or 10% of property is severely damaged.” Given the extent of the VHFHSZs in
Menifee and the potential for increased stress, the impact score for wildfires would be IM2.

4.ADAPTIVE CAPACITY – WHAT IS OR CAN BE
CURRENTLY DONE TO ADDRESS THE IMPACTS?
Adaptive Capacity is defined as “the ability of the sensitivity to respond to impacts using existing
resources”40. Although the process of evaluating the ability of a community, function, or asset to address
the projected impacts relies on a combination of quantitative and qualitative data, an adaptive capacity
assessment is primarily a qualitative effort.
For structures and functions the following topics are considered:
•
•
•
•
•

Extent of existing policies, plans, or programs in place or being considered to guide the response
Availability and capacity of temporary alternatives while service is being restored
Fiscal impact and ability to respond or repair
Whether recovery would be voluntary or mandatory
Significant or insurmountable barriers to a full or timely response (i.e. requiring solutions that are
technologically and/or politically infeasible)

To evaluate the adaptive capacity of populations, consider:
•
•

•
•

Whether existing or planned policies or programs exist to assist individuals with the response, and
whether community members have easy (and equitable) access to such services
The ability of the different populations to respond to an impact, including overcoming barriers such
as fiscal, language, immigration status, access to lifelines (transportation, internet, cell phone, etc.),
physical limitations, etc.
Access to alternatives that may reduce or eliminate the hardships caused by the hazard
Significant or insurmountable barriers to adaptation (i.e. requiring solutions that are expensive of
technologically difficult, require widespread lifestyle changes, and/or politically unpopular)

Following the approach used by the WRCOG, scores ranging from AC0 (no feasible adaptation method
available) to AC4 (adaptation easily implementable) will be assessed, based on the following definitions as
shown in Table 2: WRCOG Adaptive Capacity Scores:
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Table 2: WRCOG Adaptive Capacity Scores
Impact Score

Summary

AC3

Adaptive solutions are feasible for most or all sensitivities. Some sensitivities may face
limited challenges.

AC4

AC2
AC1
AC0

Assets and populations can adapt with little or no effort. Overall quality of life may
improve as a result.

Threats can be reduced or mitigated, but solutions are only feasible for some assets.
Many assets are likely to face substantive difficulties in adapting.
Adaptive solutions are expensive and/or technologically difficult, but feasible. Approach
may require politically unpopular actions or widespread lifestyle changes.
No method of adapting is currently feasible, although solutions may be possible in the
future.

Source: Western Riverside Council of Governments. (2019). Western Riverside Adaptation and Resiliency Strategy: Part 1, Vulnerability
Assessment. Table A-4: Adaptive Capacity Scores. Page A-28. Available at: https://wrcog.us/DocumentCenter/View/7478/Western Riverside-Adaptation-and-Resiliency-Strategy_Vulnerability-Assessment (Accessed July 2, 2021)

The City of Menifee and Riverside County both have a variety of plans adopted which each address various
aspects of the potential threats outlined in this Climate Vulnerability Assessment. Both jurisdictions

recognize the importance of public and private partnerships and planning for potential issues the
community may face in the coming years. Table 2 identifies plans, programs, and reports that participate in
ensuring Menifee’s preparedness during future potential climate change events.

Menifee
General Plan

Table 3: Planning Documents
Document
Adoption Date

Local Hazard Mitigation Plan
Riverside County

2015

2021

Climate Action Plan
WRCOG Subregional Climate Action Plan

2019
2014

WRCOG Model Book

2014

WRCOG Adaption and Resiliency Strategy

2014

A IR QUALITY
Local ground level air pollutant levels are created by emissions generated within Menifee, in the surrounding
vicinity and communities, and, for some pollutants, emissions released upwind “can travel great distances
(i.e., hundreds of miles), affecting air quality and public health regionally.”41 The good news is, the
SCAQMD, CARB, and USEPA are regulatorily mandated to make progress towards meeting and maintaining
United States Environmental Protection Agency, “What is Interstate Air Pollutant Transport?”,
https://www.epa.gov/interstate-air-pollution-transport/what-interstate-air-pollution-transport; accessed May 11,
2021.
41

the NAAQS, and substantial progress has been made within the Basin to reduce emissions. Feasible adaptive
solutions, such as reducing reliance on fossil-fuels in personal and commercial vehicles, and requiring
enhanced filtration in residences, exist. However, they are expensive, technologically difficult, and/or
politically unpopular. Locally, the City has established a number of policies in the Safety Element, Circulation
Element, and Open Space & Conservation Element to the General Plan that would help to reduce GHG
emissions, and provide the co-benefit of reducing emissions of harmful criteria air pollutants, including:

C-1.5: Minimize idling times and vehicle miles traveled to conserve resources, protect air quality,
and limit greenhouse gas emissions.
C-2.2: Provide off-street multipurpose trails and on-street bike lanes as our primary paths of
citywide travel and explore the shared use of low speed roadways for connectivity
wherever it is safe to do so.
C-2.3: Require walkways that promote safe and convenient travel between residential areas,
businesses, schools, parks, recreation areas, transit facilities, and other key destination
points.
C-2.4: Explore opportunities to expand the pedestrian and bicycle networks; this includes
consideration of utility easements, drainage corridors, road rights-of-way, and other
potential options.
C-2.5: Work with the Western Riverside Council of Governments to implement the Non-Motorized
Transportation Plan for Western Riverside County.
C-3.1: Maintain a proactive working partnership with transit providers to ensure that adequate
public transit service is available.
C-3.2: Require new development to provide transit facilities, such as bus shelters, transit bays, and
turnouts, as necessary.
C-3.3: Provide additional development-related incentives to projects that promote transit use.
C-3.4: Advocate expansion of Metrolink service to the area.
C-3.5: Work with regional transit agencies to secure convenient feeder service from the Metrolink
station to employment districts and transit nodes in Menifee.
C-3.6: Require future community-wide facilities, such as libraries, schools, parks, and community
centers, to be sited in transit-ready areas (can be served and made accessible by public
transit). Conversely, plan (and coordinate with other transit agencies to plan) future

transit routes to serve existing community facilities.
C-4.1: Encourage the use of neighborhood electric vehicles and golf carts instead of automobiles
for local trips.
C-5.2: Work with regional and subregional transportation agencies to plan and implement goods
movement strategies, including those that improve mobility, deliver goods efficiently,
and minimize negative environmental impacts.
C-5.3: Support efforts to reduce/eliminate the negative environmental impacts of goods
movement.
OCS-9.1: Meet state and federal clean air standards by minimizing particulate matter emissions
from construction activities.
OCS-9.2: Buffer sensitive land uses, such as residences, schools, care facilities, and recreation areas
from major air pollutant emission sources, including freeways, manufacturing,
hazardous materials storage, wastewater treatment, and similar uses.
OCS-9.3: Comply with regional, state, and federal standards and programs for control of all
airborne pollutants and noxious odors, regardless of source.
OCS-9.4: Support the Riverside County Regional Air Quality Task Force, the Southern California
Association of Government's Regional Transportation Plan/Sustainable Communities
Strategy, and the South Coast Air Quality Management District's Air Quality
Management Plan to reduce air pollution at the regional level.
OCS-9.5: Comply with the mandatory requirements of Title 24 Part 1one of the California Building
Standards Code (CALGreen) and Title 24 Part 6 Building and Energy Efficiency Standards.
OCS-10.1: Align the city's local GHG reduction targets to be consistent with the statewide GHG
reduction target of AB 32.
OCS-10.2: Align the city's long-term GHG reduction goal consistent with the statewide GHG
reduction goal of Executive Order S-03-05.
OCS-10.3: Participate in regional greenhouse gas emission reduction initiatives.
OCS-10.4: Consider impacts to climate change as a factor in evaluation of policies, strategies, and
projects.
This study recommends adding the following policies:

S-7.1: Continue to require environmental analysis for proposed projects which may produce
harmful levels of greenhouse gas.
S-7.4: Promote alternative forms of energy production such as solar or wind power.
Overall, the adaptive capacity of the potentially impacted functions and sensitive populations would be
rated as AC1, in accordance with Table A-4 of WRCOG’s Vulnerability Assessment and Table 6, above.
PRECIPITATION CHANGES
This section will focus on the functions, structures, and places which were identified in Section 3.4 as
susceptible to reliability and effectiveness issues arising from the chronic stress of decreased or threatened
water supply, and sensitive populations negatively impacted by food insecurity, employment challenges,
and declines in emotional and mental health, recreation, and overall quality of life. Drought conditions are
becoming increasingly common in California and are best managed at the State level. Water supply in
Menifee is served by the Eastern Municipal Water District (EMWD), which obtains water from the
Metropolitan Water District (MWD). Threats to water supply can be somewhat mitigated by reducing
demand but not fully alleviated. Some functions, such as agriculture and open space/recreation facilities
may face substantial difficulties in adapting. EMWD maintains Water Use Efficiency Requirements, found in
Article 6 – Water Conservation section of the Administrative Code,42 and periodically updates these policies,
including but not limited to use restrictions, tiered rates, and water efficient landscaping requirements, to
provide long-term water reliability for existing and future customers.
The City’s Safety Element and Open Space & Conservation Element contains goals and policies aimed at
increasing the resiliency of water and wastewater infrastructure and systems, including the following:
OCS-7.1: Work with the Eastern Municipal Water District to ensure that adequate, high-quality
potable water supplies and infrastructure are provided to all development in the
community.
OCS-7.2: Encourage water conservation as a means of preserving water resources.
OCS-7.3: Coordinate with the Eastern Municipal Water District to educate the public on the
benefits of water conservation and promote strategies residents and businesses can
employ to reduce their water usage.
OCS-7.4: Encourage the use of reclaimed water for the irrigation of parks, golf courses, public
landscaped areas, and other feasible applications as service becomes available from the
Eastern Municipal Water District.
EMWD Administrative Code, Adopted May 15, 2013; https://www.emwd.org/sites/main/files/fileattachments/admincode.em_._6.19.19_full_pkt_rev_070219_0.pdf?1619022636 ; accessed May 10, 2021.
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OCS-7.5: Utilize a wastewater collection, treatment, and disposal system that adequately serves
the existing and long-term needs of the community.
OCS-7.6: Work with the Eastern Municipal Water District to maintain adopted levels of service
standards for sewer service systems.
OCS-7.7: Maintain and improve existing level of sewer service by improving infrastructure and
repairing existing deficiencies.
OCS-7.8: Protect groundwater quality by decommissioning existing septic systems and
establishing connections to sanitary sewer infrastructure.
OCS-7.9: Ensure that high quality potable water resources continue to be available by managing
stormwater runoff, wellhead protection, and other sources of pollutants.
OCS-7.10: Preserve natural floodplains, including Salt Creek, Ethanac Wash, Paloma Wash, and
Warm Springs Creek, to facilitate water percolation, replenishment of the natural
aquifer, proper drainage, and prevention of flood damage.
OCS-7.11: Ensure that natural and cultural resources are protected and avoided while still
maintaining important water goals.
This Study recommends adding the following policies:
Policy S-7.2: Ensure that the City’s water supply is protected against drought conditions intensified
by climate change.
Policy S-7.9: Promote drought resistant landscaping to continue reducing water consumption and
potential fuel sources.
Nonetheless, sensitive populations experiencing a marked decline in overall quality of life are likely to face
substantive difficulties in adapting. This would result in an Adaptive Capacity score of AC2.
FLOODING
The City has established the following goal related to flood risks:
Goal S-3: A community that is minimally disrupted by flooding and inundation hazards.
The City’s Safety Element contains the following five policies aimed at reducing the risk of damage to
structures, infrastructure, and services, and improving public safety related to flood risks:

S-3.1 Require that all new developments and redevelopments in areas susceptible to flooding
(such as the 100-year floodplain and areas known to the City to flood during intense or

prolonged rainfall events) incorporate mitigation measures designed to mitigate flood
hazards.
S-3.2

Reduce flood hazards in developed areas known to flood.

S-3.3

Use technology to identify flood-prone areas and to notify residents and motorists of
impending flood hazards and evacuation procedures.

S-3.4

Develop floodplains as parks, nature trails, equestrian parks, golf courses, or other types
of recreational facilities or joint-use facilities that can withstand periodic inundation
wherever feasible.

S-3.5

Encourage neighboring jurisdictions to require development occurring adjacent to the
City to consider the impact of flooding and flood control measures on properties within
Menifee.

This Study recommends adding the following policy:
S-3.6:

Coordinate with FEMA to ensure that flood mapping and flood risk information is
current and available.

Even with incorporation of these policies, the adaptive capacity is limited. Many assets face substantive
difficulties in adapting. This would result in an Adaptive Capacity score of AC2.
SEVERE STORMS AND EXTREME WEATHER
The City has established several policies in support of its existing disaster preparedness, response, and
recovery planning process, which are applicable to severe rain and windstorms, including:
S-6.1: Continuously review, update, and implement emergency preparedness, response, and
recovery plans that make the best use of the City- and county-specific emergency
management resources available.
S-6.2 Ensure to the fullest possible extent that, in the event of a major disaster, critical, dependent
care and high-occupancy facilities remain functional.
S-6.4 Locate new essential or critical facilities away from areas susceptible to impacts or damage
from a natural disaster.
S-6.5 Promote strengthening of planned and existing critical facilities and lifelines, the retrofit and
rehabilitation of existing weak structures, and the relocation of certain critical facilities
as necessary to adequately meet the needs of Menifee’s residents and workforce.
This Study recommends adding the following policies:

S-7: A community that has protected its sensitive structures, functions, and populations from the
risks associated with climate change.
The City has established several related implementing policies, including:
S-7.3: Coordinate with energy providers to ensure reliable energy availability for the City’s
residents.
S-7.5: Promote the use of climate ready architecture designed to maintain adequate indoor
climate with minimal energy use.
S-7.6 Continue to monitor potential climate risks occurring within the City.
S-7.7: The City shall maintain consistent outreach to notify the community of extreme weather
hazards such as extreme heat, severe rain events, and potential wildfire risk.
S-7.8: The City shall communicate the location and availability of shelters in cases of hazardous
climate conditions such as wildfire, severe rain events, and extreme temperatures.
A number of these policies address the risks to sensitive infrastructure and populations discussed above in
Section 3.4. Even with these policies, the adaptive capacity would be considered a score of AC2, as it relates
to extreme rain and wind events, because many of the sensitive populations, such as the elderly, disabled,
and those without access to lifelines and transportation, would likely face substantive difficulties in adapting.
As for land- and mudslides, the adaptive capacity is lower, AC1, because adaptive solutions would be
expensive and potentially unpopular. Other extreme weather poses little threat to assets in Menifee, and as
such, assets can adapt with little to no effort (AC4).
TEMPERATURE CHANGES
Because the City has established a goal of being “a community that has protected it sensitive structures,

functions, and populations from the risks associated with climate change,” the City has adopted several
implementing policies applicable to temperature change impacts and sensitivities, including:
C-2.4: Explore opportunities to expand the pedestrian and bicycle networks; this includes
consideration of utility easements, drainage corridors, road rights-of-way, and other
potential options.
C-2.5: Work with the Western Riverside Council of Governments to implement the Non-Motorized
Transportation Plan for Western Riverside County.
C-3.1: Maintain a proactive working partnership with transit providers to ensure that adequate
public transit service is available.
C-3.2: Require new development to provide transit facilities, such as bus shelters, transit bays, and

turnouts, as necessary.
C-3.3: Provide additional development-related incentives to projects that promote transit use.
C-3.4: Advocate expansion of Metrolink service to the area.
C-3.5: Work with regional transit agencies to secure convenient feeder service from the Metrolink
station to employment districts and transit nodes in Menifee.
C-3.6: Require future community-wide facilities, such as libraries, schools, parks, and community
centers, to be sited in transit-ready areas (can be served and made accessible by public
transit). Conversely, plan (and coordinate with other transit agencies to plan) future
transit routes to serve existing community facilities.
C-4.1: Encourage the use of neighborhood electric vehicles and golf carts instead of automobiles
for local trips.
This Study recommends adding the following policies:

S-7.3: Coordinate with energy providers to ensure reliable energy availability for the City’s
residents.
S-7.4: Promote alternative forms of energy production such as solar or wind power.
S-7.5: Promote the use of climate ready architecture designed to maintain adequate indoor
climate with minimal energy use.
S-7.6 Continue to monitor potential climate risks occurring within the City.
S-7.7: The City shall maintain consistent outreach to notify the community of extreme weather
hazards such as extreme heat, severe rain events, and potential wildfire risk.
S-7.8: The City shall communicate the location and availability of shelters in cases of hazardous
climate conditions such as wildfire, severe rain events, and extreme temperatures.
Even with this robust list of policies, threats to sensitive populations can be reduced but not eliminated.
Low-income individuals will face substantive economic hardship in implementing feasible adaptation
strategies. Thus, the adaptive capacity related to increases in temperatures, extreme heat days, and cooling
days is rated AC1.

W ILDFIRE
Due to the natural topography, terrain, volatile fuel types and climate conditions, wildfire in and near
Menifee will continue to be an ongoing threat. As such, the City set a goal of being:

S- 4:

A community that has effective fire mitigation and response measures in place, and as
a result is minimally impacted by wildland and structure fires.

The City has previously adopted four implementing policies applicable to managing wildfire risks:
S-4.1

Require fire-resistant building construction materials, the use of vegetation control
methods, and other construction and fire prevention features to reduce the hazard of
wildland fire. Ensure all new development and/or redevelopment in the LRA and
VHFHSZ will comply with the California Fire Code (CFC) and California Building Code
(CBC). All new development within the LRA Very High Fire zone will comply with Chapter
49 of the California Fire Code and Chapter 7A of the California Building Code.

S-4.2

Ensure, to the maximum extent possible, that fire services, such as firefighting
equipment and personnel, infrastructure, and response times, are adequate for all
sections of the City. The City will continue to coordinate with the Riverside County Fire
Department, for Interagency coordination, to respond to emergency calls in Menifee
and to provide training and ongoing programs for public education.

S-4.3

Encourage owners of nonsprinklered high-occupancy structures to retrofit their
buildings to include internal sprinklers.

S-4.4

Review development proposals for impacts to fire facilities and compatibility with fire
areas or mitigate.

The City proposes thirteen additional policies to further reduce wildfire risks:
S-4.5

Coordinate with CalFire to ensure that Fire Hazard Severity Zone mapping is up to date.

S-4.6

Coordinate with Eastern Municipal Water District to ensure adequate water availability
for fire suppression.

S-4.7

Encourage multi-family housing, group homes, or other community housing in SRAs,
LRAs, or VHFHSZs to develop a policy to create emergency evacuation or shelter in
place plans.

S-4.8

When feasible locate new essential public facilities outside of high fire risk areas,
including, but not limited to, hospitals and health care facilities, emergency shelters,

emergency command centers, and emergency communications facilities, or identifying
construction methods or other methods to minimize damage if these facilities are
located in a state responsibility area or very high fire hazard severity zone.
S-4.9

Ensure all new development and/or redevelopment within the SRA will comply with all
provisions of Title 14, CCR, division 1.5, chapter 7, subchapter 3, article 3 (commencing
with section 1299.01) (Fire Hazard Reduction Around Buildings and Structures
Regulations) for SRAs and VHFHSZs.

S-4.10

Ensure all new residential development as well as all new development and
redevelopment within the LRA and VHFHSZ will comply with the most current version
of the California Building Codes and California Fire Code.

S-4.11

When feasible, the City will minimize all new residential, commercial, and industrial
development in the VHFHSZ.

S-4.12

All new development located in the LRA VHFHSZ shall be required to provide a sitespecific Fire Protection Plan (FPP) and a Fuel Modification Plan that address fuel
modification or incorporate open space and other defensible space areas, as well as
multiple points of ingress and egress before approval.

S-4.13

All new development within the LRA VHFHSZ shall be responsible for long-term
maintenance of fire reduction projects; including but not limited to, a roadside fuel
reduction plan (including private/public road clearance), defensible space clearances
(including fuel breaks) around structures, subdivisions, and other development in the
VHFHSZ.

S-4.14

All new parcel maps and tentative maps in the LRA, SRA, and VHFHSZ shall provide two
points of access to the project in conformance with the California Building Code and
California Fire Code and CA GC § 65302 (g)(5). Approval of parcel maps and tentative
maps in LRA’s, SRAs or VHFHSZs is conditional based on meeting the SRA Fire Safe
Regulations and the Fire Hazard Reduction Around Buildings and Structures
Regulations, particularly those regarding road standards for ingress, egress, and fire
equipment access. (See Gov. Code, § 66474.02.)

S-4.15: When feasible, the City will prepare a survey of existing non-conforming developments

to identify all existing developments within the City that do not provide two points of
access/evacuation routes and identify measures or improvement plans to address
opportunities to improve access. Where no additional access opportunities exist, the
City and Fire Department should identify a plan for emergency operations in
fire/emergency events.
S-4.16:

The City and Fire Department shall develop a policy or program promoting public
outreach about defensible space and evacuation routes. The City and Fire District shall
include specific plans to reach at risk populations.

S-4.17: The City should ensure that all new development has adequate water, sewer, and fire
protection consistent with the most current California Building Code and California Fire
Code and will comply with the Board of Forestry and Fire Protection Fire Safe
Regulations.
S-4.18:

The City shall evaluate all redevelopment as well as new development after a large fire
event to ensure development will comply with the most current version of the California
Building Codes and California Fire Code. The City and Fire Department will continue to
coordinate with State, regional, and local agencies on emergency management and on
fire risk reduction planning.

Even with the addition of thirteen new policies, threats to structures and functions from wildfires will remain.
More stringent, more restrictive adaptive measures are expensive or politically unpopular. Thus, the
adaptive capacity related to wildfire is rated AC1.

5. VULNERABILITY SCORING – WHAT ARE THE
OUTCOMES OF THE VULNERABILITY ASSESSMENT?
Following the WRCOG approach, each sensitivity’s impact score and adaptive capacity score are combined,
which results in a vulnerability score, ranging from V0 (low) to V5 (high). The following table illustrates how
a sensitivity’s impact score and adaptive capacity score combine to create a vulnerability score. For example,
a low impact score and high adaptive capacity score results in a low vulnerability score, while the opposite
results in a higher vulnerability score.
Table 4: Summary of Vulnerability Assessment Scores, summarizes the impact scores and adaptive capacity

scores related to each of the six potential climate change induced environmental stressors. The vulnerability
score ranges from V0 (low) to V5 (high). Each is discussed below.

Table 4: Summary of Vulnerability Assessment Scores
Topic
Impact Score
Adaptive Capacity
Score
Air Quality
IM1
AC1
Precipitation Changes
Average Local Rainfall
IM0
AC4
Drought/water supply
IM2
AC2
Flooding
IM1
AC2
Severe Storms and Extreme Weather
Severe Rain
IM1 and IM2
AC2
Extreme Weather
IM0
AC4
Santa Ana Winds
IM1
AC2
Landslides
IM1
AC1
Temperature Changes
IM3
AC1
Wildfire
IM2
AC1

Vulnerability
Score
V2
V0
V2
V1
V1 and V2
V0
V1
V2
V4
V3

A IR QUALITY
An impact score of IM1 and an adaptive capacity score of the potentially impacted functions and sensitive
populations of AC1, results in a vulnerability score of V2, in accordance with Table A-5 of WRCOG’s
Vulnerability Assessment and Table 5, below.

Table 5: Vulnerability Scoring Matrix
Impact Score
Adaptive Capacity Score
IM0 IM1 IM2 IM3
AC0
V2
V3
V4
V5
AC1
V1
V2
V3
V4
AC2
V1
V1
V2
V3
AC3
V0
V1
V1
V2
AC4
V0
V0
V0
V1

IM4
V5
V5
V4
V3
V2

Source: Western Riverside Council of Governments. (2019). Western Riverside Adaptation and
Resiliency Strategy: Part 1, Vulnerability Assessment. Table A-5: Vulnerability Scoring Matrix.
Page A-29. Available at: https://wrcog.us/DocumentCenter/View/7478/Western-Riverside Adaptation-and-Resiliency-Strategy_Vulnerability-Assessment (Accessed July 2, 2021)

PRECIPITATION CHANGES
Increases in annual average local rainfall amounts has a very low impact score of IM0. Because the changes
would be minimal and gradual, the adaptive capacity of structures, functions, and populations to these
changes would be very high, with a score of AC4. The resultant vulnerability score would be V0.

Threats to the quantity and quality of the water supply due to decreases in the snowpack that provide the
majority of Menifee’s potable water and local drought conditions combined with a marked decline in overall
quality of life for sensitive populations result in an impact score of IM2. Although threats to water supply
can be reduced, the adaptive capacity score would be AC2. The resultant vulnerability score would be V2.
FLOODING
The performance of the potentially impacted assets and services may be somewhat degraded on occasion,

resulting in an impact score of IM1. Even with incorporation of numerous policies, the adaptive capacity is
limited, result in an Adaptive Capacity score of AC2. The overall vulnerability score is low, V1.

SEVERE STORMS AND EXTREME WEATHER
As discussed above, an impact score of IM1 was assigned to water infrastructure and IM2 to functions and
sensitive populations related to extreme rainfall. A relatively high adaptive capacity score of AC3 for each
was assigned because there are feasible mitigation solutions available. Thus, the vulnerability of Menifee to
severe rain garners a vulnerability score of V1 for infrastructure and V2 for functions and sensitive
populations.
The impact from extreme weather will be nonexistent or minimal, IM0. Structures, functions, and

populations can adapt easily, AC4. The result is a vulnerability score of V0.

Santa Ana wind risks are likely decreasing, and the disruptions when they do occur are considered mild,
with an impact score of IM1. The adaptive capacity is fair, AC2, although some sensitivities may face
challenges. Thus, the vulnerability of Menifee to Santa Ana winds is a vulnerability score of V1.
Land- or mudslides could result in the loss of structures, communication infrastructure, or transportation
infrastructure (i.e., roadways), which would be considered an impact score of IM1. The City is aware of the
hazards, and addressed them in the LHMP. However, adaptive solutions are potentially expensive and
potentially unpopular, earning an AC1. The combination of impact score and adaptive capacity results in a
vulnerability score of V2 for Landslides and mudslides.

TEMPERATURE CHANGES
Seniors, children, individuals with disabilities, compromised immune systems, or chronic illnesses,
individuals without access to lifelines, low-income communities, renters, and seasonal residents and the
unhoused are most at risk from impacts due to rising temperatures. These impacts would be considered an
IM3 for buildings, functions, and sensitive populations. Even with this robust list of policies, threats to
sensitive populations can be reduced but not eliminated. Low-income individuals will face substantive
economic hardship in implementing feasible adaptation strategies. Thus, the adaptive capacity related to
increases in temperatures, extreme heat days, and cooling days is rated AC1. This combination results in a
vulnerability score of V4.

W ILDFIRE
Given the extent of the VHFHSZs in Menifee, the potential for increased wildfires, and the burden to sensitive
populations, the impact score for wildfires would be IM2. Although the City is taking steps to minimize the

risk, further adaptive solutions are expensive and/or politically unpopular, and the adaptive capacity is AC1.
Thus, the vulnerability score would be V3.

