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ENVIRONMENTAL EXPOSURES 
DOMAIN 

Environmental exposure refers to the 
magnitude, frequency, and duration of 
an environmental exposure or disease 
risk.  

POPULATION SENSITIVITY DOMAIN 
 
Sensitivity relates to the ability of a 
population to withstand climate-related  
exposure and its aftermath.  

ADAPTIVE CAPACITY DOMAIN 
 
Adaptive capacity refers to the broad 
range of responses and adjustments to 
the potential impacts of climate change, 
to moderate potential damages, to take 
advantage of opportunities, and to cope 
with the consequences.  

Vulnerability Assessment Domains   

Vulnerability assessments are a key tool to prepare and 
plan for climate and health impacts.  This report 
identifies the populations and places most vulnerable 
to the health impact of climate change, particularly 
for extreme heat, wildfire, sea level rise, drought, and 
poor air quality. This is also a screening tool to assess 
vulnerabilities and adaptive capacities within a county 
jurisdiction to begin to identify what populations and 
what social vulnerabilities will need to be prioritized 
and addressed through strategic interventions in order 
to improve adaptive capacity and resilience to high 
impact exposures.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The suite of domains and indicators in this vulnerability 
assessment report is focused on assessing current and 
future climate change exposures (such as wildfires, 
extreme heat, air pollution, sea level rise, and drought), 
identifying the people and places most susceptible to 
health risks from climate exposures, and the capacity 
to adapt to a changing climate.  

 

The indicators used in this assessment are organized in 
the following domains: environmental exposures, 
population sensitivity, and adaptive capacity.  

 

 

Sacramento County 
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Summary of Climate and Health Vulnerability Indicators  

Sacramento County 

  Indicator Metric 

ENVIRONMENTAL  
EXPOSURES 

DOMAIN 

Extreme Heat Days Projected number of extreme heat days1 

Air Quality (PM2.5) Three-year annual mean concentration of particular matter (PM2.5)3, 6 
Air Quality (ozone) Three-year ozone concentration exceedance3, 6 
Drought Palmer Drought Severity Index for August 20145 
Wildfires Percent of  population currently living in high risk fire hazard zone*4, 6 

POPULATION  
SENSITIVITIES 

DOMAIN 

Children Percent of  population aged less than 5 years6 
Elderly Percent of  population aged 65 years or older6 
Poverty Percent of  population whose income in past year was below poverty level*7 
Education Percent of  population aged > 25 years with less than high school educational attainment*7  
Race and Ethnicity Percent of  population within race and ethnicity groups6 
Outdoor Workers Percent of  population employed and aged > 16 years working outdoor jobs*7 
Vehicle  Ownership Percent of  occupied households with no vehicle ownership*7 
Linguistic Isolation Percent of  households with no one aged > 14 years speaking English*7 
Physical Disability Percent of  population with physical disability (ambulatory disability)*7 
Mental Disability Percent of  population with mental disability (cognitive disability)*7 
Health Care Access Percent of  population without health insurance8 
Violent Crimes Rate Number of violent crimes per 1,000 residents9 

ADAPTIVE  
CAPACITY 
DOMAIN 

Air Conditioning   Percent of  population with air conditioning ownership*10, 6 
Tree canopy Percent of area not covered by tree canopy*11, 6 
Impervious Surfaces Percent of area covered by impervious surfaces*11, 6 
Public Transit Access  
(for urban areas) 

Percent of  population residing within 0.5 mile of bus/ferry/ferry stop with < 15 minutes 
waiting time during peak commute hours12 

Data Sources: 
1: CalAdapt, Scripps InsƟtute of Oceanography (projected 2050, 2090) 
2: CalAdapt; Pacific InsƟtute; U.S. Geological Survey (USGS) (projected 2100) 
3. California Air Resources Board (2009‐2011); CalEnviroScreen 2.0 (2009‐2011) 
4: California Department of  Forestry and Fire (CAL FIRE) (2007) 
5: WestWide Drought Tracker (2014); U.S. Drought Portal 
6: U.S. Decennial Census by U.S. Census Bureau(2010) 
7: American Community Survey (ACS) by U.S. Census Bureau(2006‐2010) 
 
8: American Community Survey (ACS) by U.S. Census Bureau, (2008‐2012) 

9: Uniform Crime Reports from U.S. Federal Bureau of InvesƟgaƟon (2010) 
10: ResidenƟal Appliance SaturaƟon Survey (RASS) (2009) 
11: NaƟonal Land Cover Database (NLCD) (2011) 
12: San Diego AssociaƟon of Governments (2012); Southern California AssociaƟon of 
Governments (2012 ); Bay Area Metropolitan TransportaƟon Commission (2012);  Sacramento 
Area Council of Governments (2008) 

*Indicator is weighted by populaƟon, which means the value of the indicator will be higher or lower depending on populaƟon density in the locality.  
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  Climate and Health Vulnerability for Sacramento County  

Sacramento County 

Sacramento County faces climate change exposures that pose 
considerable health risks to the population, especially to a number 
of vulnerable groups. This report summarizes findings from the 
Sacramento County climate and health vulnerability assessment.  

 

Sacramento County will be affected by environmental exposures 
which will pose a hazard to their population health. Under high 
emissions scenario, projected number of extreme heat days over 
101°F are projected to increase to 27 by 2050 and 76 by 2090 in 
Sacramento County. Higher temperatures favor the formation of air 
pollutants; In 2009-2011, Sacramento County had 0.09 ppm level of 
ozone exceedance and 9 µg/m3 concentration of ambient 
particular matter (PM2.5) posing a health hazard to populations 
exposed to these levels of air pollution.  Increasing temperatures 
and changes in precipitation may lead to longer, more severe 
droughts and increased water demands. Droughts also contribute 
to increased risk of wildfires.  

 

Certain populations disproportionately experience the health 
impacts of climate change. Sacramento County’s population 
includes  99,315 children and 156,067 elderly persons, both groups 
have increased risk of the health impacts of climate change. 
Persons with disabilities may be disproportionately impacted by 
climate change and Sacramento County population includes  
78,086 persons  with mental disability (cognitive disability) and 
91,100 persons with physical disability. Communities of color may be 
disproportionately impacted and 52% of the population in 
Sacramento County’s belongs to communities of color.  

 

 

 

Climate change impacts add to the cumulative stresses currently 
faced by populations who have certain socioeconomic 
characteristics or live in geographic areas that have increased risk. 
In 2010, 14% (195,320 residents) of the population in Sacramento 
County was living beneath the federal poverty level. The violent 
crimes rate is 6 per 100,000 persons and 15% of persons (133,956 
residents) aged 25 years or older have less than a high school 
educational attainment. Insurance coverage is a key determinant 
of timely access and utilization of health services, and 15% of the 
population (212,476 residents) does not have health insurance. 
Sacramento County has 7% of linguistically isolated households 
(35,595 households) which may face barriers in accessing or 
understanding emergency or health warnings in the event of 
extreme weather and disasters.  

 

Adaptive capacity is important for building resilience against the 
impacts of climate change. Areas with high imperviousness and 
low tree canopy cover can lead to urban heat islands which pose 
health concerns related to increased heat and poor air quality. 
Urban greening can reduce air pollution and may have a local 
cooling effect. Sacramento County has a population-weighted 
average 48% of impervious surfaces and 87% of areas without tree 
canopy cover. Access to public transit provides enhanced 
opportunity to relocate to cooler or safer spaces in the event of 
heat waves or other extreme weather. In Sacramento County, 81% 
of the population (1,171,500 residents) is living in areas with poor 
access to public transit.  

 

[brief interpretation section to be completed by epidemiologist] 
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Climate and Health Vulnerability for X County  
Figure 1. Risk of climate and 
health impacts related to 
select climate and health 
vulnerability indicators 
relative to state average, 
Sacramento County, 
California 

*public transit access 
estimates represent risk relative 
to the local metropolitan 
region. 

RelaƟve Risk < State Average 

RelaƟve Risk > State Average 

Risk RelaƟve to State Average 

Sacramento County 

This chart is intended to be a 
screening tool to visualize 
general information about 
county risk compared to the 
state of California. 
 
A relative risk (RR) estimate 
greater than one indicates a 
risk greater than the state 
average.  
 
RR = county risk / state risk 
 
Heat and drought risk are not 
included in this summary 
chart because there is no 
statewide measure to 
compare with county 
estimates. 
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  Heat 
What is the challenge? 
Periods of warmer temperatures and heat waves are 
expected to increase in frequency, intensity, and 
duration throughout the 21st Century. Increased 
temperatures add to the heat load of buildings in urban 
areas and intensify existing urban heat islands (a 
phenomenon in which urban areas are warmer than the 
surrounding non-urban areas) in areas that are most 
heavily populated. There will be increases in annual 
average temperature of up to 5⁰ F by the 2030s and up to 
10⁰ F by the end of the century or sooner, although not 
every day will be hotter than current averages. Minimum 
nighttime temperatures are also projected to increase. 
For example, the 2006 California heat wave brought 
higher temperatures combined with increased humidity, 
particularly at night time. 
 

Why is this important to climate and health?  
Sustained high heat days and heat waves directly affect 
human health through heat-related illnesses such as heat 
stroke, heat exhaustion, and dehydration, as well as other 
illnesses and premature deaths from cardiovascular or 
respiratory diseases.  Heat waves are associated with 
increased hospital admissions for cardiovascular, kidney 
(including kidney stones), mental health, diabetes, and 
respiratory disorders.  

Extremely stressful climate exposures such as heat waves 
may lead to adverse birth outcomes including pre-term 
birth, low-birth weight, stillbirth, and maternal 
complications. In California, two separate examinations 
of a statewide heat wave in 2006 showed excess deaths 
ranging from 6% to 9% daily for each 10°F increase in 
temperature.  

 

 

Who is most impacted? 
Populations with the greatest exposure to health impacts from, or with  
greater difficulty preparing for extreme heat events and receiving 
access to care may include:  

 Elderly, children, infants, and pregnant women 

 People with pre-existing chronic disease (e.g., respiratory, 
cardiovascular disease, diabetes, cerebrovascular diseases, 
respiratory diseases, and acute allergies)  

 People who engage in vigorous physical activity including 
agricultural and outdoor workers, athletes (especially young 
athletes), military personnel, and outdoor recreationists 

 Populations with low socioeconomic status 

 Socially or geographically isolated populations 

 People living with a disability 

 People in cooler areas less acclimatized to heat, with less 
awareness of ways to reduce exposure, and with housing not 
designed for warmer conditions 

 Residents of urban areas, of the 
highest floors of apartment 
buildings, and without air-
conditioning 

 Specific race/ethnic groups 

 People taking certain 
medications related to specific 
heart conditions or mental 
health 

Sacramento County 

 istock.com
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Heat 

Figure 2. Projected number of extreme heat days > 101 °F in Sacramento City, Sacramento County, California, 2050 and 
2090 scenario 
Source: Cal-Adapt, Scripps Institution of Oceanography.  

Cal-Adapt defines extreme heat days as above the 98th percentile of the computed maximum temperature for each location using 1961-1990 data for the May 
to October warm season using GFLD CM2.1 Global Climate Model. Data shown here only represents modeled trends for the county seat city of Sacramento 
County and may not reflect countywide trends. For an interactive map of urban heat islands in select areas, visit www.calepa.ca.gov/UrbanHeat/Maps 

Sacramento County 
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Air Quality (ParƟculate MaƩer) 

What is the challenge? 
Particulate matter (PM2.5) is an extremely small pollutant and is capable of 
reaching deep into the lungs causing a host of diseases including lung 
cancer, heart disease, respiratory disease, and acute respiratory infections, 
particularly in children. Higher temperatures favor the formation of ground-
level ozone and other secondary air pollutants created from chemical 
reactions with pollutants directly emitted from power plants, motor 
vehicles, and other sources. With projected increasing temperatures, 
demand for electric power generation will increase and may contribute 
further to poor air quality.   
 
 

Why is this important to climate and health?  
Clean air is a fundamental determinant of health. Degradation of air 
quality will compound the health hazards posed by warmer 
temperature. The health impacts of air pollution are likely to be 
worsened by climate change. In California, the Air Resources Board 
estimated that, given the PM2.5 levels between 2004 and 2006, more 
than nine thousand deaths could be prevented each year if California 
met its current statewide PM2.5 standard of 12 mg/m3. Both short-term 
and long-term exposures to PM2.5 increase the risk of cardiovascular 
disease and death. Exposure is linked to adverse respiratory outcomes 
such as chronic obstructive lung disease, hospital and emergency 
department admissions for asthma, increased respiratory symptoms, 
altered pulmonary function, and pulmonary inflammation among 
asthmatic children. Reports have indicated that PM2.5 effects birth 
weight and infant mortality, especially due to respiratory causes during 
the post-neonatal period.  
 

Who is most impacted? 
 Elderly and children 
 People with chronic underlying disease (e.g. diabetes, respiratory 

diseases) 
 Urban residents, communities with low socioeconomic status 
 Agricultural and outdoor workers, and those who are active outdoors 

*Particulate Matter (PM2.5) is defined as the annual mean ambient   
concentration of fine particulate matter with size 2.5 µg/m3. 

 
Source:  Data obtained from California Air Resources Board (CARB), 2009-2011. Analysis 
done by the Office of Environmental Health Hazard Assessment (OEHHA) California 
Communities Environmental Screening Tool (CalEnviroScreen 2.0) and further analysis s 
done by UC Davis and CDPH. County-level  estimates for race/ethnicity groups were 
obtained using residential data from  U.S. Census 2010. 

Sacramento County 

Table X. Three-year Annual Mean Concentration 
of Particulate Matter (PM2.5)* weighted by 
population,  Sacramento County, California, 
2009-2011 

   Concentration
(µg/m3)   Total Population 

Sacramento 
County 

9  1,418,788 

California  10  37,253,956 
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Air Quality (ParƟculate MaƩer) 
Figure 6. Annual Concentration of 
Fine Particulate Matter (PM2.5), by 
Census Tracts, Sacramento 
County, California, 2009-2011 
 

*Particulate Matter (PM2.5) is defined as the 
three-year annual mean ambient 
concentration of fine particulate matter with 
size 2.5 µg/m3 . Per California Air Resources 
Board, ambient air quality standard for fine 
particular matter (PM2.5) is 12 µg/m3. Estimates 
are not available for census tracts with centers 
more than 50 km from the nearest air quality 
monitoring station. 

Sacramento County 

Source:  Data obtained from CARB, 2009-2011. Analysis done by 
OEHHA CalEnviroScreen 2.0, U.S. Census 2010 and further analysis s 
done by UC Davis and CDPH using U.S. Census Bureau 2010 data. 
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Air Quality (Ozone) 

What is the challenge? 
Higher temperatures favor the formation of ground-level ozone and 
other secondary air pollutants created from chemical reactions with 
pollutants directly emitted from power plants, motor vehicles, and 
other sources. With the projected increasing temperatures, demand 
for electric power generation will increase and may contribute further 
to poor air quality. Ozone that forms at the ground-level and fine 
particulate matter (described separately) are two indicators of air 
pollution that are linked to short- and long-term adverse health effects.   
 

Why is this important to climate and health?  
The health impacts of air pollution are likely to be modified by climate 
change, due mainly to the exposure of populations to increased levels 
of air pollutants and the enhanced pollutant emission and production 
rates in a warmer climate. Most California residents are currently 
exposed to levels at or above the current State ozone standard during 
some parts of the year.  Studies have shown that exposure to ozone is 
associated with decreased lung function, respiratory symptoms, 
hospitalizations for cardiopulmonary causes, emergency room visits for 
asthma, and premature death.  At higher daily concentrations, ozone 
increases asthma attacks, hospital admissions, daily mortality, and 
days of restricted activity and school absences. In California, the Air 
Resources Board estimated that 630 deaths, 4,200 hospital admissions, 
and 4.7 million lost school days could be prevented each year if 
California met its current statewide standard of 0.070 ppm for ozone  
(8-hour average).  
 

Who is most impacted? 
 Children may be more affected by ozone than the general population 

due to effects on the developing lung and to relatively higher 
exposure than adults. 

 People with chronic underlying diseases (e.g., respiratory diseases) 
 Agricultural and outdoor workers, and those who are active outdoors 

Sacramento County 

*Ozone exceedance in this analysis is defined as a the amount of the daily maximum 8-
hour ozone concentration that exceeded the 8-hour California standard (0.070 ppm), 
averaged over 2009-2011. 
 
Source:  Data obtained from California Air Resources Board (CARB), 2009-2011. Analysis 
done by Office of Environmental Health Hazard Assessment (OEHHA) California 
Communities Environmental Screening Tool (CalEnviroScreen 2.0) and further analysis s 
done by UC Davis and CDPH. County-level  estimates for race/ethnicity groups were 
obtained using residential data from  U.S. Census 2010. 

Table X. Ozone Exceedance* weighted by 
population,  Sacramento County, California, 
2009-2011 

  Concentration 
(ppm)   Total Population 

Sacramento 
County 

0.09  1,418,788 

California  0.11  37,253,956 
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Air Quality (Ozone) 
Figure 8. Ozone exceedance*, 
by Census Tracts, Sacramento 
County, California, 2009-2011 
 

*Ozone exceedance in this analysis is defined 
as a the amount of the daily maximum 8‐hour 
ozone concentraƟon that exceeded the 8‐hour 
California standard (0.070 ppm), averaged over 
2009‐2011. EsƟmates are not available for 
census tracts with centers more than 50 km 
from the nearest air quality monitoring staƟon.  

Sacramento County 

Source:  Data obtained from CARB, 2009-2011. Analysis done 
by OEHHA CalEnviroScreen 2.0, U.S. Census 2010 and further 
analysis s done by UC Davis and CDPH using U.S. Census 
Bureau 2010 data. 
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What is the challenge? 
Increasing temperatures and changes in precipitation may lead to 
longer, more severe droughts and increased water demands. 
Higher temperatures also cause earlier snowmelt and less 
snowpack. By 2050, California is projected to have a loss of at least 
25 percent of the Sierra snowpack, an important source of urban, 
agricultural and environmental water. Droughts contribute to water 
shortages thus compromising the quality of life of California 
populations, especially for rural and vulnerable communities. 
 

 

Why is this important to climate and health?  
Public health impacts  may include deterioration of the quality and 
quantity of drinking water and food, compromise of the air quality 
due to increased wildfires and dust storms, and diminished living 
conditions due to scarce energy, sanitation, and increased 
incidence in disease and illness. As water flow decreases, the 
concentration of pollutants and contaminants in water may 
increase. Decreased water access can lead to less hand washing 
and other personal hygiene practices, increasing the risk of 
infections. Climate change alters the range, biogeography, and 
growth of microbes and the vectors of food, water, and vector-
borne illnesses. Changes in aquatic environments can favor toxins 
that accumulate in seafood and fresh and salt water algal blooms. 

Drought decreases crop yields causing both food shortages and 
price increases. Higher food prices can lead to food insecurity, 
obesity, and malnutrition in households with low income. The 
economic hardship associated with increasing food prices, and 
lack of adequate water for operations can cause psychological 
distress and other negative behavioral impacts. Some of the sectors 
which may be affected include water suppliers, tourism, 
transportation, energy and fisheries, and especially the agricultural 
sector. In 2014, water shortage caused large cuts in the farm land 
use resulting in a cut of 17,000 jobs greatly impacting farm 
communities.  
 

 

 

Droughts also contribute to increased wildfires resulting in increased 
concentrations of particulates in the air. This results in respiratory 
tract problems, especially for those with existing chronic respiratory 
illnesses. The scale of drought impacts depend on the length and 
severity of drought.  
 

Who is most impacted? 
Communities impacted most by the health impacts of drought 
include:  

 Elderly, children, individuals of low socioeconomic status, and rural 
communities,  

 Hospitalized patients and nursing homes residents 
 Communities with small water systems or private wells 
 Communities who rely on electrical equipment to survive (as related 

to hydroelectric power) and  river communities 
 Farmers and agricultural workers 

Drought 

Source:  U.S. Drought Portal 

Figure 11. Palmer Drought Severity Index, United States, July 2015 

Sacramento County 
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Drought 
Figure 12. Palmer Drought Severity Index 
(PDSI), Sacramento County, California, 
August 2014 
 
PDSI uses temperature and precipitation data to estimate the 
accumulated water access or deficit. PDSI map shown here 
reflects drought severity snapshot in August 2014 and does not 
identify future patterns of drought severity. Snow and its 
effects, groundwater, and imported surface water are not 
represented in this analysis. For more information about 
drought risk, please visit https://www.drought.gov/drought/
regional‐programs/california/california‐home 

Sacramento County 

Source: WestWide Drought Tracker, PRISM 
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Wildfire 

What is the challenge? 
Wildfire activity in California has greatly increased in recent years. The 
increase has been attributed to warmer spring and summer temperatures, 
reduced precipitation associated with warmer temperatures, reduced 
snow pack and earlier snowmelts, and longer, drier summer seasons in 
some middle and upper elevation forests. These trends are expected to 
continue under plausible climate change scenarios. 
 

Why is this important to climate and health?  
Wildfires can lead to injuries and deaths from burns, smoke inhalation, and 
displacement. Persons with chronic health conditions may face challenges 
in accessing health services and other public resources which may be 
under increased pressure during wildfires. Further health impacts include 
psychological reactions to an extreme event, such as trauma from 
displacement and evacuation. Wildfire smoke is composed of thousands 
of microscopic chemical compounds. Smoke and ash particles can travel 
many miles from the original fire location. There very small particles can 
penetrate deep into the lungs and can cause changes in lung function. Air 
pollution from wildfires affects eye and respiratory conditions such as 
asthma, chronic obstructive pulmonary disease, and other cardiovascular 
and respiratory diseases. Chemical residues from burning vegetation may 
contaminate land, soil, or watersheds through sediment run-off from 
landslides or mudslides and particulate matter deposition; these affects 
may lead to longer term threats to human and ecosystem health.  
 

Who is most impacted? 
 People who live in the vicinity of fires 
 People who live downwind from fire are impacted from wildfire smoke  
 Elderly, young children, pregnant women, those of low socioeconomic 

status, smokers, people with pre-existing diseases (especially cardiac and 
respiratory) 

 Agricultural and outdoor workers, firefighters 
 Communities with decreased access to information about risk mitigation 

and without adequate emergency preparedness, including the presence 
of an early warning system 

Sacramento County 
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Wildfire 

Figure 10. Population living in 
very high wildfire risk areas* by 
Census Tracts, Sacramento 
County, California, 2007 
 

*CAL FIRE defines very high wildfire risk areas 
(also referred to as fire hazard severity zones) 
to be areas with wildland areas supporting 
high to extreme fire behavior. Factors taken 
into account include vegetation, topography, 
weather, crown fire potential, and ember 
production and movement. Risk of exposure 
to wildfire smoke and smoke dispersion is not 
included in this analysis which limits the 
ability to assess the broader health impacts of 
wildfires. 

Sacramento County 

Source: California Department of Forestry 
and Fire (CAL FIRE), 2007; U.S. Census 2010. 
Analysis by UC Davis and CDPH. 
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Children 

Sacramento County 

What is the challenge? 
Children, primarily because of physiological and developmental factors, 
are disproportionately impacted from the effects of heat waves, air 
pollution, infectious illnesses, and trauma resulting from climate change 
and extreme weather events. 

Why is this important to health?  
Children under 5 years old are especially vulnerable to the health impacts 
of climate change, particularly air pollution, because they are rapidly 
growing, both physically and mentally: their lungs are developing, they 
breathe at a higher rate than adults, and they spend more time outdoors. 
Children, infants, and pregnant women are vulnerable to increased heat 
exposure because they may not be able to efficiently thermoregulate; in 
particular, infants have a greater risk for mortality and specific illnesses from 
heat exposures. Additionally, children depend on their caregivers for 
response to extreme weather events such as hurricanes and floods. 
Conditions like injury, death, infectious diseases, malnourishment and 
posttraumatic stress are more common in children than adults after 
extreme weather events. Additionally, intensely stressful exposures may 
lead to adverse birth outcomes including pre-term birth, low-birth weight, 
stillbirth, and maternal complications. During the 2003 wildfires in Southern 
California, respiratory hospital admissions related to wildfires increased 8.3% 
among children under 5 years old. Exposure to air pollution increases the 
risk for allergen sensitization in children under 5 years old and increases risk 
for hospitalization for bronchiolitis and death among infants. Increased 
levels of air pollution also can increase asthma related emergency 
department visits and hospitalizations. Mold growth at home after flooding 
events can be associated with a increases in lower respiratory symptoms. 

Who is most impacted? 
 Children under 5 years old, infants, and pregnant women 
 Children in low-income, rural, immigrant, or linguistically isolated households 
 Children with pre-existing disease (especially cardiac and respiratory) 
 Children who spend considerable time outdoors 

 City/Town  Percent   Total Population 

Lemon Hill  10%  13,729 
Parkway  10%  14,670 
Foothill Farms  9%  33,121 
Sacramento County  7%  1,418,788 
California  7%  37,253,956 

Figure 13. Percent of Children Under 5 Years Old 
by Race/Ethnicity, Sacramento County, CA 2010 

Sample populaƟon includes group quarters. Source:  U.S. Decennial Census 2010. 

Table X. Cities and Towns (> 1,000 Population)  
with Highest Percent of Children < 5 years of 
age, Sacramento County, California, 2010 
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Children 

Source: U.S. Decennial Census 2010. 

Sacramento County 

Figure 14. Percent of children 
under 5 years old, by Census 
Tracts, Sacramento County, 
California, 2010 

 



CalBRACE Vulnerability Assessment Report:    21 

 DRAFT December 3, 2015 

Table X. Cities and Towns (> 1,000 Population)  
within Highest Percent of Elderly > 65 years of 
age, Sacramento County, California, 2010 

 

Elderly 

What is the challenge? 
Climate change is increasing the severity and frequency of heat 
waves and extreme weather events which poses a risk to elderly 
populations. Aging impairs muscle strength, coordination, cognitive 
ability, immune system, regulation of body temperature. In addition, 
the proportion of elderly population in the United States is increasing 
and California is one of nine states where most Americans aged 65 
years and older reside. 

 

Why is this important to health?  
Growing evidence suggests that injury, disease, and death are 
greatest among the elderly during heatwaves. Acute kidney failure, 
electrolyte imbalance and inflammation were the most common heat 
related health effects among elderly in the 2006 California heat wave. 
Side effects of some medications intensified the heat-related 
conditions in elderly. Pre-existing health conditions among the elderly 
can increase susceptibility to more severe consequences of infectious 
diseases. Elderly with limited mobility can have increased risk of flood-
related impacts. During the 2003 Southern California wildfires, 
respiratory hospital admissions related to wildfire smoke increased 10% 
among adults 65 years of age and older. Several studies show that 
elderly are at increased risk of West Nile virus infection with climate 
change predicted to increase the overall risk of transmission in 
California.   

 

Who is most impacted? 
Elderly populations with the following characteristics are at an 
increased risk of health impacts from climate change: 

 Elderly ages 65 years or older  

 Elderly who are socially isolated or dependent of care 

 Elderly women or elderly of low socioeconomic status 

 Elderly of African-American race and Latino/Hispanic ethnicity  

 Elderly with multiple chronic conditions (e.g., cardiovascular 
diseases, respiratory illnesses, diabetes) 

*Unreliable Data (Relative Standard Error > 30%) 

 City/Town  Percent   Total Population 

Rancho Murieta  24%  5,488 
Gold River  20%  7,912 
Fair Oaks  19%  30,912 
Sacramento County  11%  1,418,788 
California  11%  37,253,956 
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Figure 15. Percent of Elderly Age 65 and Older by 
Race/Ethnicity, Sacramento County, CA 2010 

Sample populaƟon includes group quarters. Source:  U.S. Decennial Census 2010. 

Sacramento County 
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Elderly 

Source: U.S. Decennial Census 2010. 

Sacramento County 

Figure 16. Percent of elderly age 
65 years and older, by Census 
Tracts, Sacramento County, 
California, 2010 

 



CalBRACE Vulnerability Assessment Report:    23 

 DRAFT December 3, 2015 

 

Poverty 

What is the challenge? 
Poverty increases the vulnerability to climate impacts and communities in 
poverty have fewer resources to evacuate during natural disasters such as 
wildfires. Poverty reduces the capacity to adapt to rising food, water, or 
energy prices making it harder for low-income communities to rebuild after 
a disaster, especially since fewer low-income people have insurance. 
Additionally, people with low to middle income have less access to health 
care and receive worse quality of care than people with high income.  
Those with low incomes are also more likely to reside in housing that sustain 
worse damage due to lower quality construction.  
 

Why is this important to health?  
Existing health disparities and other inequities increase vulnerability of low-
income communities and some communities of color to the health impacts 
of climate change. It's been estimated that 133,250 (6%) of the 2.4 million 
U.S. deaths in 2000 could be attributed to poverty. In a longitudinal study it 
was observed that people living in concentrated poverty areas had higher 
rates of obesity, diabetes, and depression than residents that moved out of 
those same areas. Potential impacts of climate change on higher food cost 
and  food scarcity will magnify current inequalities in food access.   
 

Who is most impacted? 
Health burdens due to poverty disproportionately impact the following 
populations: 

 Populations who are unemployed, disabled, homeless, or uneducated,  

 Racial, ethnic, and linguistic groups and migrants. 

 Children: Some children in low-income families grow up in environments 
that are harmful to their development and health. Children in low-
income immigrant families may face barriers in access to services. 

 Person with psychiatric disorders, including neurotic disorders, functional 
psychoses and alcohol and drug dependence. 
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Figure 18. Percent of Population Living in Poverty 
by Race/Ethnicity, Sacramento County, CA 2006-
2010 

Poverty defined as individuals whose income in the past 12 months 
is below the federal poverty level.  

 
Source:  U.S. Census Bureau, American Community Survey (ACS), 2006-2010 

Sacramento County 
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Poverty 

Source:  U.S. Census Bureau, American 
Community Survey (ACS), 2006-2010 

Sacramento County 

Figure X. Percent of population 
living in poverty, by cities and 
towns, Sacramento County, 
California, 2006-2010 
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EducaƟon 

What is the challenge? 
Completion of formal education such as high school and college is a 
key pathway to employment and access to higher paying jobs that 
can provide food, housing, transportation, health insurance, and other 
determinants of health.  Lack of educational attainment increases the 
vulnerability to stressors and hazards, including climate exposures such 
as heat waves, by decreasing adaptability and protective measures.  
Climate exposures, such as heat, drought and wildfires amplify the pre-
existing health inequities of low educational attainment.   
 

Why is this important to health?  
Education is a determinant of health with broad impacts on standards 
of living and social interaction, with consequences for the health of 
individuals and communities.  Education is linked with social and 
psychological factors, including sense of control, social standing and 
support.  These factors can improve health by reducing stress, 
influencing health-related behaviors and providing practical and 
emotional support. Approximately 245,000 (10%) of the 2.4 million U.S. 
deaths in 2000 were attributable to low education.  Low education is 
also associated with poorer self-reported health status, higher infant 
mortality rates, lower cancer screening rates, and many other 
negative health outcomes and behaviors.  It is estimated that raising 
the health to that of college educated would result in annual gains of 
over 1 trillion dollars of increased health value.   
 

Who is most impacted? 
Health burdens due to low educational attainment disproportionately 
impact the following populations: 

 African Americans, Hispanics,  and other race/ethnicities are 
disproportionately represented among high school dropouts when 
compared to Whites 

 Communities of low socio-economic status 
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Figure 17. Percent of Population with less than high 
school educational  attainment (ages 25 and older), 
by Race/Ethnicity, Sacramento County, CA 2006-2010 

Source:  U.S. Census Bureau, American Community Survey (ACS), 2006-2010 

Sacramento County 
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EducaƟon 

Source:  U.S. Census Bureau, American 
Community Survey (ACS), 2006-2010 

Sacramento County 

Figure X. Percent of population 
age 25 years and older with less 
than a high school educational 
attainment, by cities and towns, 
Sacramento County, California, 
2006-2010 
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Race and Ethnicity 

What is the challenge? 
Racial and ethnic communities of color are more likely to reside in 
areas with greater wildfire and flooding threats, more heat-absorbing 
surfaces and fewer public transit routes. These populations also 
experience disproportionate levels of increased population sensitivity 
including lower income, poorer physical health, multiple chronic 
conditions, language barriers, more elderly living alone, occupational 
exposures such as outdoor environments, and less access to air 
conditioning.  

Why is this important to health?  
The combination of greater exposure risk, increased sensitivity and 
reduced adaptive capacity compound the overall vulnerability to the 
health impacts of climate change. In Hurricane Katrina, many residents 
in low-income communities and communities of color were killed, 
injured, or had difficulty evacuating and recovering from the storm.   
 

Who is most impacted?  
 Communities of low socio-economic status 

 Communities with decreased access to information about risk mitigation  

 Prevalence of central air conditioning among Black households 
was less than half that among White households in national study 
examining 4 urban cities, and deaths among Blacks were more 
strongly associated with hot temperatures. 

 Nationally, African-Americans were 52% more likely, Asians 32% 
more likely, and Hispanics 21% more likely than Whites to live in high 
risk-related land cover where impervious surfaces covered more 
than half the ground and more than half the population lacked 
tree canopy. 

 African-Americans were 8.6 times more likely and Latinos were 4.5 
times more likely than Whites to reside in high risk areas that have 
greater climate change threats, according to a study in Fresno 
County. These high risk areas typically have a greater proportion of 
elderly living alone and lower adaptive capacity (i.e., less social 
cohesion, less transportation options, and fewer air conditioners). 

  
City/Town 

Percent    
Total Population 

Fruitridge Pocket  83%  5,800 
Lemon Hill  82%  13,729 
Parkway  79%  14,670 
Sacramento County  52%  1,418,788 
California  60%  37,253,956 
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Figure 19. Percent of Population by Race/Ethnicity 
Groups, Sacramento County, CA 2010 

Sample populaƟon includes group quarters  
Source:  2010 U.S. Decennial Census  

Table X. Cities and Towns (> 1,000 Population)  
With Highest Percent of Population Belonging to 
Communities of Color, Sacramento County, 
California, 2010 

Sacramento County 
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Race and Ethnicity 

Figure 20. Percent of population 
belonging to communities of 
color, by Census Tracts, 
Sacramento County, California, 
2010 
 
PopulaƟon esƟmated includes group quarters 
which may have race/ethnicity distribuƟons that 
are different from household populaƟons. 

 

Sacramento County 

Source: 2010 U.S. Decennial Census 
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Sample population includes all civilian noninstitutionalized 
employed population 16 years and older. Estimates are based on 
residency and some outdoor workers, particularly migrant workers, 
may travel far from their residence for work. 
Source:  U.S. Census Bureau, American Community Survey (ACS), 2006-2010 

 

Outdoor Workers 
 

What is the challenge? 
Working in an environment that is excessively hot poses a risk for heat 
health effects among persons who work outdoors.  
 

Why is this important to health?  
Heat-related illness among miners, construction workers, farm laborers, 
first responders, and military personnel may be the most common cause 
of nonfatal environmental emergency department admission in the 
United States. California’s agricultural and construction workers have 
experienced severe heat-related illness and death. During 1992-2006, the 
United States had a total of 68 crop workers die from heat stroke, 
representing a heat stroke rate of nearly 20 times greater than all civilian 
workers in the country.  

Who is most impacted? 
 Farm workers and day laborers: This population tends to have lower 

incomes and belong to communities of color, both factors which 
increase the risk of adverse health effects due to climate change.  

 Immigrants: The 
socioeconomic status of 
immigrants in California who 
work in the agricultural and 
construction sectors makes 
them particularly vulnerable 
because of long workdays 
under strenuous conditions, 
language barriers, limited 
capacity to protect their 
rights, and exposure to 
chemicals such as 
pesticides.  

 

 

*Unreliable Data (Relative Standard Error > 30%) 
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Figure 23. Percent of Population Working Outdoor Jobs, 
by Race/Ethnicity Groups,  Sacramento County, CA 
2006-2010 

Sacramento County 
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Outdoor Workers 

Figure 20. Percent of 
population working outdoor 
jobs, by cities and towns, 
Sacramento County, 
California, 2006 - 2010 
 

Sample population includes all civilian 
noninstitutionalized employed population 
16 years and older. Estimates are based on 
residency and some outdoor workers, 
particularly migrant workers, may travel far 
from their residence for work. 

Sacramento County 

Source:  U.S. Census Bureau, American Community 
Survey (ACS), 2006-2010 
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Vehicle Ownership 

What is the challenge? 
Vehicle ownership is a measure of mobility and access to 
transportation. Transportation is a critical resource during heat waves 
and other extreme weather events. For example, flooding may require 
emergency evacuation of populations living in coastal and low-lying 
areas, and may also require adequate sheltering for displaced 
populations.  
 

 
Why is this important to  health?  
Car ownership is important during extreme weather events because it 
improves access to cooling centers or shelter from environmental 
exposure such as wildfire, air pollution, heat waves, or flooding.  

 

Who is most impacted? 
 Urban areas generally have lower rates of automobile ownership, 

particularly in inner city populations with low income.  

 Some communities of color are more likely to have limited or no 
access to a car which increases their risk of being impacted during 
heat and other extreme weather events. A survey among 
predominantly poor and African American Hurricane Katrina 
evacuees revealed that 34% reported lack of a car or other means 
of transportation as the main reason for not evacuating the storm’s 
danger. 

 Populations with higher rates of people of color and poverty are 
less likely to own cars.  In the Los Angeles-Long Beach Metropolitan 
Area, higher proportions of African-Americans (20%), Latino (17%), 
and Asian (10%) households do not have access to a car 
compared to White households (8%).  

 

  

*Unreliable Data (Relative Standard Error > 30%) 
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Figure 24. Percent of Households With No Vehicle 
Ownership, by Race/Ethnicity Groups, Sacramento County, 
CA 2006-2010 

Sample population includes all occupied housing units. Vehicles 
kept at home but used only for business purposes are excluded. 
Data not available at place level and census tract level . 
Source:  U.S. Census Bureau, American Community Survey (ACS), 2006-2010 

Sacramento County 
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Vehicle Ownership 

Figure 20. Percent of households 
with no vehicle ownership, by 
cities and towns, Sacramento 
County, California, 2006 - 2010 
 

Sample population includes all occupied 
housing units. Vehicles kept at home but used 
only for business purposes are excluded. Data 
not available at place level and census tract 
level . 

Sacramento County 

Source:  U.S. Census Bureau, American Community 
Survey (ACS), 2006-2010 
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LinguisƟc IsolaƟon 

What is the challenge? 
Climate change and resulting natural disasters and extreme 
temperatures pose a serious public health concern for people who 
are linguistically isolated. A household is linguistically isolated when all 
persons 14 years of age or older speak a language other than English 
and none speak English very well. 
 

Why is this important to health?  
Linguistic isolation may hinder protective behaviors during extreme 
weather and disasters by limiting access to or understanding of 
emergency or health warnings. Failure to evacuate or take shelter in 
place during coastal storms or other extreme weather events 
increases vulnerability or susceptibility to injury or death.  Low literacy in 
people who are linguistically isolated can be another barrier to access 
critical health and safety information. Additionally, natural disasters 
and extreme weather can disrupt management of chronic conditions 
for people who are socially or linguistically isolated. A study found that 
people who live in linguistically isolated households were at increased 
risk of extreme heat-related health problems and more heat distress 
calls to 911.  

Who is most impacted? 
Language barriers can be an issue not only for new immigrants from 
non-English speaking countries, but also older first generation migrants 
who revert to their first languages later in life due to aging. Also, 
recently arrived people who are older sometimes can only 
communicate with people their own age as the younger generation 
do not speak the traditional dialects. 

  
 

Percent    
Total Households 

Sacramento County  7%  508,499 
California  10%  12,392,852 

LinguisƟcally isolated households is defined as households in which no one 14 
years of age and over speaks English only, speaks a language other than 
English at home, or speaks English “Very Well”. People who speak a language 
other than English outside of the home are not reported as speaking a 
language other than English.  
 
Source:  U.S. Census Bureau, American Community Survey (ACS), 2006-2010 

Table X. Percent of Linguistically Isolated 
Households, Sacramento County, California, 2006-
2010 

Sacramento County 
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LinguisƟc IsolaƟon 

Figure 20. Percent of 
linguistically isolated households, 
by cities and towns, Sacramento 
County, California, 2006 - 2010 
 

LinguisƟcally isolated households is defined as 
households in which no one 14 years of age and over 
speaks English only, speaks a language other than 
English at home, or speaks English “Very Well”. People 
who speak a language other than English outside of 
the home are not reported as speaking a language 
other than English.  
 

 

Sacramento County 

Source:  U.S. Census Bureau, American Community 
Survey (ACS), 2006-2010 
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Physical Disability 

What is the challenge? 
Climate change is expected to cause increased hardship for persons 
with physical disabilities during emergencies due to extreme weather 
events and displacement as a result of flooding, erosion, and 
agricultural disruptions. Persons with physical disabilities face 
disadvantage with limited resources and mobility during the phases of 
evacuation, response, and recovery.  
 

Why is this important to health?  
Key issues that may impact quality of life and well-being of persons 
with a physical disability as a result of extreme weather and climate 
change exposures include the following: food insecurity and resulting 
malnutrition; decreased access to clean water, sanitation and 
hygiene; reduced access to shelter and basic services; and 
displacement or migration.  People with disabilities are disadvantaged 
in their ability to adapt to physical displacement due to difficulty in 
mobility and access to resources. Population displacement 
compromises medical care which increases the risk of disease 
exposure and can worsen existing medical conditions. People with 
disability may have multiple medical conditions and may be recipients 
of multiple treatments; thus, their decreased access to medical 
services (health care) and increased risk of disease exposure can 
greatly impact their health.  

Who is most impacted? 
Populations with physical disability have increased vulnerability to the 
health impacts of climate change include the following: 

 Persons with less education, less income, and living in an urban 
area 

 Persons who belong to marginalized groups based on gender, 
race, ethnicity, or language 

 Elderly and children with disabilities and their caregivers 

*Physical disability in this analysis is defined by U.S. Census Bureau 
as ambulatory disability (serious difficulty walking or climbing stairs) 
among noninstitutionalized persons ages 5 years or older.  

This estimate is likely an underestimate since populations with other 
disabilities (such as hearing, vision, self-care, or independent living 
difficulties) are not included in this analysis but would also be 
vulnerable to the health impacts of climate change. 
Source:  U.S. Census Bureau, American Community Survey (ACS), 2008-2012 

  
 

Percent    
Total Population 

Sacramento County  7%  1,301,428 
California  6%  34,240,024 

Table X. Percent of Population Living with a 
Physical Disability*, Sacramento County, 
California, 2008-2012 

Sacramento County 
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Physical Disability 

Figure 20. Percent of population 
living with a physical disability*, 
by cities and towns, Sacramento 
County, California, 2008 - 2012 
 

*Physical disability in this analysis is defined by 
U.S. Census Bureau as ambulatory disability 
(serious difficulty walking or climbing stairs) 
among noninstitutionalized persons ages 5 
years or older.  

This estimate is likely an underestimate since 
populations with other disabilities (such as 
hearing, vision, self-care, or independent living 
difficulties) are not included in this analysis but 
would also be vulnerable to the health 
impacts of climate change. 

 

 

Sacramento County 

Source:  U.S. Census Bureau, American Community 
Survey (ACS), 2008-2012 
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Mental Disability 

What is the challenge? 
Climate change will bring more frequent, long lasting and severe adverse 
weather events and these changes can affect the severity and incidence 
of mental disabilities and mental health problems.  
 

Why is this important to health?  
Climate change may affect mental health in several ways leading to 
serious mental health problems and possible increased suicide rates as 
these vary with weather and rising temperatures. Following disasters, 
mental health problems increase, among both people with no history of 
mental illness or disability, and those with pre-existing risk. Climate change 
may affect people with mental health disabilities directly by exposing 
people to trauma or by affecting their physical health. The major impacts 
of climate change factors on mental health are likely to be associated with 
the stress and shock of storms, droughts, floods, and other weather 
extremes. Persons with severe mental illness, such as schizophrenia, are at 
risk because their medications may interfere with self-regulation of body 
temperature. There are direct physiological effects of heat strain that can 
reduce the ability to work at full capacity and to carry out various daily 
activities. Additionally, potential mental health impacts include the distress 
associated with environmental degradation or becoming displaced, and 
the knowledge of climate change may lead to anxiety and despair in 
some people.   

Who is most impacted? 
 Long-term mental health services are needed for low-income disaster 

survivors, especially those who experience disaster-related stressors.  

 People with previous traumas or compounded losses may have longer 
recovery periods.  

 There is concern in Australia that droughts substantially increase the 
incidence of suicide in rural populations, particularly among male 
farmers and their families.  

 Increasing heat exposure can also worsen the clinical condition of 
people with pre-existing chronic diseases and mental health problems.  

 Pre-existing dementia is a risk factor for hospitalization and death during 
heat waves.  

  
 

Percent    
Total Population 

Sacramento County  6%  1,301,428 
California  4%  34,240,024 

*Mental disability in this analysis is defined as cognitive disability 
(having difficulty remembering, concentrating, or making decisions 
(DREM) because of a physical, mental, or emotional problem) 
among noninstitutionalized persons ages 5 years or older.  

This estimate is likely an underestimate since populations with 
mental health conditions or other disabilities (such as self-care, or 
independent living difficulties) are not included in this analysis but 
would also be vulnerable to the health impacts of climate change. 
Source:  U.S. Census Bureau, American Community Survey (ACS), 2008-2012 

Table X. Percent of Population Living with a 
Mental Disability*, Sacramento County, 
California, 2008-2012 

Sacramento County 
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Mental Disability 

Figure 20. Percent of population 
living with a mental disability*, 
by cities and towns, Sacramento 
County, California, 2008 - 2012 
 

*Mental disability in this analysis is defined as 
cognitive disability (having difficulty 
remembering, concentrating, or making 
decisions (DREM) because of a physical, 
mental, or emotional problem) among 
noninstitutionalized persons ages 5 years or 
older.  

This estimate is likely an underestimate since 
populations with mental health conditions or 
other disabilities (such as self-care, or 
independent living difficulties) are not 
included in this analysis but would also be 
vulnerable to the health impacts of climate 
change. 

Sacramento County 

Source:  U.S. Census Bureau, American Community 
Survey (ACS), 2008-2012 
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Health Insurance 

What is the challenge? 
Excessive heat exposures, elevated levels of air pollutants, and 
extreme weather conditions are expected to cause direct and 
indirect health impacts, particularly for vulnerable populations with 
limited or no access to health services. Health insurance enables 
access to care by connecting people to health care providers and by 
protecting persons against the high and often unexpected costs of 
medical care. A lack of health insurance among vulnerable 
populations that are exposed to the effects of climate changes may 
lead to greater health impacts.  
 

Why is this important to health?  
Insurance coverage is a key determinant of timely access and 
utilization of health services which is a fundamental pathway to 
improved health outcomes. A national study demonstrated an 
increased risk of mortality among the uninsured compared with the 
insured and estimated 44,789 annual deaths among Americans aged 
18 to 54 associated with lack of health insurance. A systematic review 
of literature in 2008 found consistent evidence demonstrating that 
health insurance increases utilization and improves health. A national 
systematic review in 2010 found that patients who were uninsured 
were less likely to receive critical care services than those with 
insurance.  

Who is most impacted? 
 Low-income households 

 Women: A study in Los Angeles County revealed lack of access to 
health care services as a significant barrier to health promotion 
and wellness, particularly for women and especially for women of 
Black, Latino, or Asian/Pacific Islander ethnicity.  

 Displaced populations: A study among population displaced to 
shelters from Hurricane Katrina found lack of health insurance was 
a significant risk factor for lacking medications and arriving at the 
shelter needing immediate medical intervention. 

 Undocumented immigrant populations, especially children 
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Figure 25. Percent of Population Without Health 
Insurance, by Race/Ethnicity Groups, Sacramento 
County, CA 2011-2013 

Source:  U.S. Census Bureau, American Community Survey (ACS), 2011-2013 

  
 

Percent    
Total Population 

Sacramento County  15%  1,416,508 
California  18%  37,130,876 

Table X. Percent of Population Without Health 
Insurance, Sacramento County, California, 
2009-2013 

Sacramento County 

Sample population does not include active-duty military personnel 
and populations living in correctional facilities and nursing homes. 
Source:  U.S. Census Bureau, American Community Survey (ACS), 2009-2013  
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Health Insurance 

Source:  U.S. Census Bureau, American Community Survey 
(ACS), 2009-2013 

Sacramento County 

Figure 26. Percent of population 
without health insurance , by cities 
and towns, Sacramento County, 
California, 2009-2013 
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Violent Crimes 

What is the challenge? 
Natural disasters worsened by climate change increase the 
displacement of victims, which in turn increase population densities 
and tensions over resources.  Increased population densities and 
decreased resources, whether factual or perceived, are likely to 
further violent crime.  
 

Why is this important to health?  
Safe neighborhoods that are free of crime and violence are an 
integral component of healthy neighborhoods. Injuries — both 
physical and mental — from violence and crime contribute greatly to 
the overall burden of disease and death. Post-traumatic stress in 
victims, families, and community members add significantly to mental 
health problems and are risk factors for chronic illnesses like 
cardiovascular disease. In addition to direct physical and mental 
impacts, fear of crime and violence inhibit the use of community 
assets and social interaction that promote health. These include stifling 
opportunities for physical exercise at nearby parks and playgrounds, or 
walking or bicycling as a way to commute to local destinations for 
basic needs. Furthermore, violence contributes to negative 
perceptions of neighborhoods and impacts real estate, housing, and 
economic development. 

Who is most impacted? 
 Communities of color: African Americans in California are 11 times 

more likely to die of assault and homicide than Whites. 

 Young adults: Ten percent of all deaths in young California adults 
aged 15-44 years are related to assault and homicide.  

 Women: In 2013, California law enforcement agencies reported 
1,832 murders, 39,811 cases of violence against women, and over 
109,000 aggravated assaults.  

  Crimes per 1,000 
Residents   Total Population 

Sacramento County  6  1,418,788 
California  4  37,615,047 

Data are based on incidents reported to law enforcement agencies. Violent 
crimes include murder and nonnegligent manslaughter, forcible rape, robbery, 
aggravated assault, simple assault, and inƟmidaƟon. Because some crimes such 
as sexual assaults are underreported, crime data are not always accurate.  
LimitaƟons in the use of these data are detailed at hƩp://www.ĩi.gov/about‐
us/cjis/ucr/ucr‐staƟsƟcs‐theirproper‐use.  
 
Source:  Uniform Crime Reports from Federal Bureau of Investigation, 2010. 

Table X. Number of Violent Crimes per 1,000 
Residents, Sacramento County, California, 2010 
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Air CondiƟoning Ownership 

What is the challenge? 
Increasing temperatures and the risk of heat waves pose a serious public 
health concern. Air conditioning (AC) is an important protective factor 
against heat-related morbidity and mortality.  
 

Why is this important to health?  
In California, an estimated 65 percent of households have central or 
room AC; however, this varies greatly by income, the age of the house, 
and geographic location. Studies have shown that having working AC 
was the strongest protective factor against death during a heat wave, 
followed by access to an air-conditioned place for some time. Research 
specific to California found that a 10 percent increase in AC ownership 
would reduce heat-related mortality by 1.4 percent per 10°C change in 
temperature. A similar protective effect was found for the excess risk of 
hospitalizations.  

Who is most impacted? 
 Areas currently unaccustomed to heat waves, such as coastal 

communities, northern latitudes and higher elevations. 

 Houses, schools, workplaces and older buildings (e.g., in older urban 
neighborhoods and in rural areas) generally do not have insulation or 
air conditioning. 

 The cost of air conditioning can be a barrier to low income 
households. Even in households that have AC, using it may be limited 
by financial considerations.  

 The elderly are also at an increased risk for mortality during heat 
waves, and children may be at increased risk for heat-related 
illnesses. One study found that more than one third of elderly people 
in the US restrict use of AC during hot weather due to financial 
burden. 

 Communities of color have both higher heat-related morbidity and 
mortality and lower access to AC. One study found heat-associated 
mortality to be two times higher in Blacks than in Whites, and 64 
percent of this disparity is attributable to central AC prevalence.  

Pe
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en

t 

Figure 28. Statewide Percent of Households Without Air 
Conditioning, by Race/Ethnicity Groups, California, 2009 

Source:   Residential Appliance Saturation Study, 2009; U.S. Census Bureau, 2010. Analysis done 
by UC Davis and CDPH. Data only available at state level due to large error margins. 

Sacramento County 

Table X. Percent of Households Without Air 
Conditioning , Sacramento County, California, 
2009 

  Percent   Total Households 

Sacramento County  0%  2,339.00 
California  36%  11,523,719 
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Tree Canopy Coverage 

What is the challenge? 
Increasing temperatures and the risk of heat waves poses a serious 
public health concern. Increasing temperatures in urban areas can 
cause the urban heat island effect (a phenomenon in which urban 
areas are warmer than the surrounding non-urban areas).  
 

Why is this important to health?  
Evidence links tree cover to reducing air pollution from particulate 
matter, which in turn, reduces heart disease, respiratory illness, and 
lung cancer. Urban greening, such as parks and trees, may have a 
local cooling effect  through shade and evapotranspiration. Tree 
canopy creates environments that reduce stress and neighborhood 
violence.  Research has shown a positive effect from a natural, green 
environment on physical health, mental health, and longevity. Green 
spaces have also been shown to lessen flood risk and increase 
community safety, while simultaneously promoting active lifestyle and 
physical activity.   

Who is most impacted? 
The history of urban residential segregation and tree planting or 
removal may lead to some communities of color with less tree canopy 
and higher potential risks to heat exposure.  

 Communities of color have both higher heat-related morbidity and 
mortality and lower access to air conditioning. Heat-associated 
mortality is two times higher in Blacks than in Whites, and 64 
percent of this disparity is attributable to central AC prevalence.  
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Figure 30. Percent Without Tree Canopy Coverage 
weighted by population, by Race/Ethnicity 
Groups, Sacramento County, California, 2011 

Sacramento County 



CalBRACE Vulnerability Assessment Report:    45 

 DRAFT December 3, 2015 

 

Tree Canopy Coverage 

Figure 32. Percent without tree 
canopy coverage, weighted 
by population, by Census 
Places, Sacramento County, 
California, 2011 
 
 
Data represents the percent of area not covered 
by tree canopy coverage. Data may be slightly 
underesƟmated at the local level  
 

Source:  2011 National Land Cover 
Database; U.S. Census Bureau, 2010. Analysis 
done by UC Davis and CDPH. 
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Impervious Surfaces 

What is the challenge? 
Impervious surfaces are mainly artificial structures (including 
pavements, roads, sidewalks, parking lots) that are covered by 
materials in which water cannot pass through such as asphalt, 
concrete, and brick. Impervious surfaces retain heat and present 
barriers to absorption of water which can lead to the urban heat 
island effect, a phenomenon in which urban areas are warmer than 
the surrounding non-urban areas. Measures of impervious surfaces are 
important for assessing impacts from development of infrastructure 
and built environment on urban temperatures, precipitation runoff, 
and water quality. 
 

Why is this important to health?  
Increased heat exposure due to increasing temperatures over time 
and the risk of heat waves can lead to adverse health effects. Studies 
in United States cities as well as Montreal, Barcelona, Hong Kong, and 
Taiwan found associations between heat-related health effects and 
impervious surfaces. A New York City study found that extensive urban 
development has the potential to increase afternoon temperatures 
and decrease the amount of water in the air. 

Who is most impacted? 
 Communities of color are disproportionately represented in 

densely populated areas with more impervious surfaces which 
increases their risk of exposure to heat stress.  

 Elderly: A study in New York City found significant positive 
association between impervious land cover and heat-related 
deaths among elderly persons.  
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Figure 31. Percent Impervious Surfaces weighted 
by population, by Race/Ethnicity Groups, 
Sacramento County, California, 2011 

  
City/Town 

Percent    
Total Population 

Rosemont  56%  22,681 
North Highlands  55%  42,694 
Foothill Farms  54%  33,121 
Sacramento County  48%  1,426,490 
California  50%  37,253,956 

Source:   2011 National Land Cover Database; U.S. Census Bureau, 2010. Analysis done 
by UC Davis and CDPH. 

Table X. Cities and Towns (> 1,000 Population)  
With Highest  Percent Impervious Surfaces 
weighted by population, Sacramento County, 
California, 2011 
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Impervious Surfaces 
Figure 32. Percent impervious 
surfaces, weighted by 
population, by Census Tracts, 
Sacramento County, 
California, 2011 
 
Impervious surfaces retain heat and present 
barriers to water. Data represents the percent of 
area covered by impervious surfaces. Data may 
be slightly underesƟmated at the local level  
 

Source:  2011 National Land Cover 
Database; U.S. Census Bureau, 2010. Analysis 
done by UC Davis and CDPH. 
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Public Transit Access 

What is the challenge? 
Limited access to public transit impedes ability to relocate to cooler 
spaces during extreme heat events or to evacuate during wildfires, 
flood events, or other natural disasters.  
 

Why is this important to health?  
A strong and sustainable transportation system supports safe, reliable, 
and affordable transportation opportunities for walking, bicycling, and 
public transit, and helps reduce health inequities by providing more 
opportunities for access to healthy food, jobs, health care, education, 
and other essential services. Active and public transportation promote 
health by enabling individuals to increase their level of physical 
activity, potentially reducing the risk of heart disease and obesity, 
improving mental health, and lowering blood pressure. Compared to 
public transit, a higher portion of trips by automobiles are associated 
with traffic accidents and increased air pollution, which are linked to 
increased rates of respiratory illness and heart disease.  

Who is most impacted? 
Individuals who live close to transit are more likely to be transit users 
and drive their cars less than people residing far from transit.  

Pe
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Figure 33. Percent of Residents Without Access to  
High Quality Public Transit1, by Race/Ethnicity 
Groups, Sacramento County, California, 2008 

 City/Town  Percent   Total Population 

Antelope  100%  45,770 

Clay  100%  1,195 

Elk Grove city  100%  153,015 

Sacramento County  81%  1,446,296 

Sacramento Area 
Region 

82%  1,999,270 

1: Public transit access is defined as residing within 1/2 mile of bus/rail/ferry stop 
with waiting time < 15 minutes during peak commute hours.         

Data Sources: Sacramento Area Council of Governments (SACOG), 2008 

Table X. Cities and Towns (> 1,000 Population)  
With Highest Percent of Residents Without 
Access to High Quality Public Transit1, 
Sacramento County, California, 2008 
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  Public Transit Access 
Figure 32. Percent of residents 
within a half-mile of a major 
transit stop with less than a 15 
minute wait at peak house, by 
Census Tracts, Sacramento 
County, California, 2008 
 
Data may not reflect recent changes to 
transit stops and services. This indicator 
measures geographic access but does 
not capture impacts of other 
characteristics of public transit (such as 
affordability and personal safety) that can 
impact use. 
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The findings in this report should be interpreted within the 
context of the limitations discussed in this section. This report was 
created as a statewide assessment and may not capture local 
trends apparent in certain counties. This analysis does not 
include all factors that increase vulnerability to climate change 
and there may be certain subpopulations within a county that 
are not included in this statewide assessment. Although climate 
change affects the built environment and service delivery 
systems, these issues are not directly addressed in this report. This 
report is centered around 2010 where most indicator data was 
available.   

 

Estimates are based on population figures as reported by the 
U.S. Census Bureau. Data on certain vulnerable population 
groups and vulnerable places may be limited, especially in 
areas with small populations. The U.S. Census Bureau American 
Community Survey (ACS) does not publish data when there are 
fewer than 3 unweighted occupied housing units in a 
geographic reporting area or when there are fewer than 50 
unweighted respondents to survey questions. Data are not 
available for many small California cities and census tracts for 
race/ethnicity groups with relatively small numbers, generally 
American Indian/Alaska Native, Hawaiian Native and Other 
Pacific Islander, Other Race, and Multiple Races. The ACS 
collected data from persons regardless of their citizenship status; 
however, undocumented immigrants are less likely to respond to 
surveys, less likely to speak English, more likely to have informal or 
temporary living arrangements.  

 

Stability and reliability of estimates decreased with more refined 
geographic scale. In general, small and rural populations do not 
lend itself to statistically reliable data. Some data available at 
refined geographic scale was excluded due to high instability of 

estimates where the estimate’s relative standard error (RSE) was 
greater than 30%. Some census place level maps have high 
instability, but the majority of the population lives in census 
places with low instability.  

 

Our analysis did not use population projections because these 
projections are not available below the county level. The actual 
rate and distribution of population growth, and social and 
economic change is expected to play a key role in shaping 
vulnerability to climate and health impacts in the future.   

 

Climate projections tell us how weather conditions are likely to 
change on average, but they cannot predict the weather at a 
particular day and time. Climate model projections illustrate 
how the climate system is expected to behave under specific 
scenarios of greenhouse gas emissions. Since greenhouse gas 
emissions depend on a variety of different social, political, and 
economic factors, there is uncertainty concerning both the 
magnitude and direction of change. Therefore, projected 
climate data may not prove to be accurate if actual emissions 
pathways differ from the scenarios used to make the 
projections. In addition, some aspects of the climate system are 
less well understood than others. The Palmer Drought Severity 
Index does not identify future drought patterns and does not 
fully explain the impacts of drought due to California’s extensive 
water management systems, variation in reliability of water 
supplies, and differences in economic dependence on water 
supplies. 

More detailed information about indicator data methods and 
limitations is posted on the CalBRACE website as an appendix 
document. 

Data LimitaƟons 
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