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Climate Change & Health Vulnerability Indicators

Extreme Heat Days Projected number of extreme heat days

Air Quality (PM:zs) Three-year annual mean concentration of pariculate matter (Phas)3 ¢
ENVIRONMENTAL

EXPOSURES Air Quality (ozone) Three-year ozone concentration exceedance above state standard® ¢

Wildlfires Percent of population currently living in high risk fire hazard zonge*+ ¢
Sed Level Rise i coovaaeey  Percent of population living in 100-year flood zone and 55 inches of sea level riser ¢
Children Percent of population aged less than 5 yearss
Elderly Percent of population aged &5 years or olders
Poverty Percent of population whose income in the past year was below poverty level
Education Percent of population aged = 25 years with less than high school educational attainment*”
POPULATION Qutdoor Workers Percent of population employed and aged = 16 years working cutdoors”
SENSITIVITY Vehicle Ownership Percent of occupied househaolds with no vehicle ownership”
Linguistic Isclation Percent of households with no one aged = 14 years speaking Englishe?
Physical Disability Percent of population with physical disability [ambulatory disability) 2
Mental Disability Percent of population with mental disability (cognitive disability)+
Health Insurance Percent of population without health insurance®
Viclent Crime Rate Number of violent crimes per 1,000 residentso
ADAPTIVE Air Conditioning Percent of households without air conditioning*. ¢
CAPACITY Tree Cancpy Percent of area not covered by free canopy*i2 ¢

Impervious Surfaces Percent of area covered by impervious surfaces2 ¢
*Indicator is weighted by population, which means the value of the indicator will be higher or lower depending on population density in the locality.
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CALIFORNIA BUILDING RESILIENCE AGAINST CLIMATE
EFFECTS (CALBRACE)

CalBRACE: Preparing for Climate Change in California - A Public Health Approach

Project Goals

The goals of the CalBRACE project are to enhance the California Department of Public Health's (CDPH) capability to plan for and reduce health risks
associated with climate change. The program provides resources and technical assistance for the state and local public health departments to build
climate adaptation capacity and enhance resilience at the local and regional levels. CalBRACE is funded by the Center for Disease Control (CDC) and joins
15 other states and two cities across the United States that are also conducting climate adaptation planning efforts from a public health perspective

through the COC Climate Ready States and Cities Initiative.

Why is CalBRACE needed?

Effarts are underway to identify and understand how climate change is affecting our health and to enhance preparedness and resilience to the specific
threats and changes posed by climate change at the state and local level. Climate change threatens our health now and will continue to impact our way

of life. We can already see some of these changes today in California, including increased temperatures, drought, extreme storms, wildfires, rising sea

https://www.cdph.ca.gov/Programs/OHE/Pages/CalBRACE.aspx# https://bit.ly/calbrace
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Air Quality (Ozong) | Three-year ozone concentration exceedance ozone data (XL5X) ozZone narrative
above state standard

Drought Palmer Drought Severity Index for August 2014 | drought data drought narrative

Wildfires Percent of population currently living in high fire | wildfire data (XLSX] wildfire narrative
risk hazard zone

Sea Level Rise Percent of population living in 100-year flood sea level rise data (XLSX) sea level rise narrativ

zone and 55 inches of sea level rise

Population Sensitivity Domain

Sensitivity refers to the physiological and socio-economic factors which directly or indirectly affect the
degree to which a population is impacted by climate-related changes.

Indicator Short Indicator Definition Excel Data Narrative (PDFs)
Name

Children Percent of population aged less than 5 years children data [XLSX) children narrative

Elderly Percent of population aged 65 years or older elderly data (XLSX) elderly narrativ

Poverty Percent of population whose income in the past | poverty data (XLSX, 14.3MB} | poverty narrative
yearwas below poverty level

Education Percent of population aged >=25 years with less | education data (XLSX, 8.2MB) | education narrative
than high school educational attainment

Indicator Data
https://www.cdph.ca.gov/Programs/OHE/Pages/CC-Health-Vulnerability-Indicators.aspx
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California Building Resilience Against Climate Effects [CalBRACE) Project

Short Tithe: Current drought risk
Full Tithe: Palmer Drought Sewesity Index

CalBRACE Domain: Ervironmental Exposures
Why is this important to health?

ncreasing temperatures and changes in preciptation may lead to longer, more severs
droughts. Even in non-drought conditions, increases in ar temperature can kead bo unusual and
excessive drying of soil and vegetation, exacerbating drought conditions. Higher termperatures
also cause earfier snowmelt and less snowpack.' By 2050 Califomia is projected to have a loss
of a least 25 percent of the Siema snowpack, an important source of urban, agricultural, and
environmental water.” The public health impacts of drought are many, induding deterioration of
e quality and quantity of drinking waber and fiood, reduction of the air quality due to increased
wildfires and dust storms, and diminished living conditions due to scarce energy, sanitation, and
increased Ncidence in disease and iliness.” Decreased water access can lead to less hand
washing and other personal hygiene practices. which can increase the sk of infections ™ * As
water flow decreases due to shortages, the concentration of pollutants and contaminants in
water may increase.” Drought decreases crop yields causing both food shortages and price
increases to food and water. ! Higher food prices can kead to food insecurity, obesity, and
rmalrstrition in households with low income_* ® The economic hardship associated with
increased food prices and lack of adequate water for operations can cause psychological
distress and other negative behavioral impacts.”™* Those impacted most by the health impacts
of drought may include the elderfy, chidren, individuals of low socipeconomic status, rurl
communities, populations Iwing in nursing homes, hospitalized patients, those who rely on
electrical equipment to survve, farmers, and agricultural workers. ™

Summary of Evidence for Climate and Health

Dust shormes associated with drought conditions have been assocated with ncreased incidence
of 5an Joaquin Valey Fever, a fungal disease * Climate change alters the range. biogeography,
and growth of microbes and the vectors of food, water, and vector-bome illnesses.! * Changes
in aquatic emaonments could increase harmiul algal blooms and lead to increases in foodbome
and waterbome inesses.

Key References:

1 2003 California Oimate Acaptstion Stratezy: A4 Report bo the Govemor of the Stake of Califomia in
Response to Exeoutive Onder 5-13-2008: Calitornis Matural Resources Snenoy; 2009

z Climate Change in Californis: Californis Department of Wister Resources; 2007

3 U.5. Environmental Protection Agency Centers fior Dissase Control and Prevention, Naticral Oossnic and
Atmospheric Agency, and American Waber Warks Association. When every drop counts: protecting public
heskh during drought conditions— a guice for public health professionals. Atiants, GA: U.5. Dessrtment
of Health and Human Senices; 2010

Document Yersion: December 6, 2006
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4. Stanke C, Kenc M, Frudhomme C, et sl Heslth EMects of Droughk: & Syshematic Review of the Evidence
FLOS Curents Disostors. 2013; 1

I Friel 5, Bemy H, Dinh H, =tal The impact of drowghi on the assoction between food securty and mental
hesith in & nationally nepressntatie Sustreian sempke. SAAC Fubiic Heathh. 2014; 14,

What is the indicator?
Distailedt Definition

» [Indicator (index) = Palmer Drought Severty Index
= [Interpretation: Vulnerable communities will have higher leved of current drowght risk

Diata Descript Mt

= Data were downicaded from the WestiWide Drought Tracker
bt e wros. d i eduhwsctindex php
o Years anvailable: monthly, 2014 data was downloaded
o (Geographies available: United States

Palmer Drought Severity Index [PDS!) uses temperature and precipitation data to determine the
sorumulzted water mucess or deficit; it considers water supply [precipitation), demand
{evapotranspirstion driven by termperature) and boss {runoff). Faed soil characeristics are supplied
independently by incorporating the available water holding mpacity of the top 250 om of the soi
aonuired from the State S0il Geographic Data Base. Valwes are referenced to the local dimate so that
PDSI in different dimates can be more readly compared. Palmer Drought Severty Inde [PDSI) raster
data were obtained from the WestWide Drought Tracker project, University of ldaho Desert Research
Institute, which wilies dats from the PRISM Climate Mapping Program, Onegon Stete Uniwersity. PRISM
|Paremeter-slevation Regressions on Independent Sopes Model) is an analytic] tool that uses poirt
data, a digital elevation model, and other spatial data sets to generate fine scle (4-km, 2.5 arc-minutes)
grid-bazed estimates of monthiy precipitation and temperature from 1695-present. PRISM uses point
mezsurermnents of dimate data and a digitzl elevation model of terrain and is constantly updated to map
dlimate in the most difioult situations, induding high mountains, rain shadows, temperature imersions,
coastal regions, snd associsted complex meso-scle climate processes. WestWide Drought Tradoer
project wtilizes the ANEIm and ANB1d PRISK datzosts [httpodiwwa prism. oregonstote. eduy].

Limitations

Oty monthly estimates of regionally calibated PDS! values are avalable. August 2014 was
chosen to provide the best time window snapshot fo account for mberanmual variability as it both
accounts for the precapitaion that fell in the previous winter season and the impacts of warming
in e spaing and summer season. The August 2014 PDS] values only reflect the drought risk
within August 2014 and areas of greatest impact may geographicaly vary across drought events.
POSI| values may lag emerging droughts by several months are are well suited for mountainous
land or areas of frequent dimabic extremes. POS| values have an unspecified built-in Gme scale
that can be misleading. Snow and its effects ane not represented in this analysis. (hitpa!
droasght unl.eduPlanning/Monitoring GompariscnofindicesInro/P OS] aspx)

Document Version: December 6, 2006

Indicator Narratives
https://www.cdph.ca.gov/Programs/OHE/Pages/CC-Health-Vulnerability-Indicators.aspx
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CalBRACE - 2017 Climate Change and Health Profile Reports

The Climate Change and Health Profile Reports are designed to help — i Climate Impact Regions

counties in California prepare for the health impacts related to climate . N

. . - . Morth Coas
change through adaptation planning. The reports present projections for Hl[ﬁma )

county and regional climate impacts, the climate-related health risks, and :‘ ' s e Central Coast

local populations that could be vulnerable to climate effects. The 3 Narthern Central Valley

. . . . . . . Southern Central Valley
information Is based on available science compiled from previously

MNarth Sierra

published, state-sponsored research and plans. We invite local public

Southeast Sierra

health agencies in California and their partners to use these reports to h )™ ‘ South Coast

Deseart

inform their efforts to address climate change and public health in their : |
Bay-Delta Region
unigue counties and regions.

hese reports were developed by the California Department of Public Health

ACE Project with funding from Cooperative

nters for Disease Control and

County Health Profile Reports
https://www.cdph.ca.gov/Programs/OHE/Pages/ClimateHealthProfileReports.aspx
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CCHVIz About Vulnerability County Snapshot Single Indicator Query the Data How to Use ~

Welcome to CCHVIz

CCHVIzis the interactive data visualization platform for the Climate Change & Health Vulnerability Indicators for California (CCHVIs). It is produced by the CA Department of Public Health's Of f Health Equity.

The CalBRACE Project produced Climate Change and Health Vulnerability Indicators to help stakeholders better understand the people and places that are more susceptible to adverse health impacts ass ted with climate change. They are a suite of 21 indicators (below) of climate
exposure, population sensitivity, and adaptive capacity to the impacts of climate change. These indicators are being used by local and state programs to plan to meet the needs of the communities most at risk of harm from climate change.

Indicator data are available for download on the 'Download Your Data' tab or from the CalB site. You can also download narratives describing each indicator’s significance to climate change and health, the evidence that links the indicator to health outcomes, data sou
bibliographic references, methodology, and limitations that impact the interpretation of the indicator.

Our Indicators

Exposures Exireme Heat Days Projected number of extreme heat days

. ed number of extreme heat days scription | data Air Quality (PMas) Three-year annual mean concentration of pariiculate matter [PMas)> ¢
- 0Zone conce tion EN:)I(RP%h;ﬁ‘::ISTAL Air Quality (ozone) Three-year ozone concentration exceedance above state standard? ¢
data Wildfires Percent of population curently living in high risk fire hozard zong*+ ¢
% of population currently living in very high wildfire risk areas | description | data Sea Level Rise inzccraaer;  Percent of population living in 100-year flood zone and 55 inches of sea level risez. ¢
Population living in sea level rise inundation areas | description | data Children Percent of population aged less than 5 yearss
Sensitive Populations Elderly Percent of population aged 65 years or oldert
Poverty Percent of population whose income in the past year was below poverty level™
Education Percent of population aged = 25 years with less than high school educational attainment*”
FOPULATION Qutdoor Workers Percent of population employed and aged > 16 years working outdoors”
SENSITIVITY Vehicle Ownership Percent of occupied hausehalds with no vehicle ownership”
Linguistic Isolation Percent of households with no one aged = 14 years speaking English
and aged > 16 working outdoors | description | data Physical Disability Percent of population with physical disability (ambulatory disability)s
Mental Disability Percent of population with mental disability (cognitive disability)s
ption | data Health Insurance Percent of population without health insurance®
of population with a mental of phy iption | data Violent Crime Rate Number of violent crimes per 1,000 residentsie

% of adults aged 18-64 without healthinsurance datz ADAPTIVE Air Conditioning Percent of households without air conditioning. ¢

Mumber of Violent Crimes per 1,000 Population | ¢ CAPACITY Tree Canopy Percent of area not covered by free canopyz s

Adaptive Capacity Impervious Surfaces Percent of area covered by impervious surfaces 1z ¢
*Indicator is weighted by population, which means the value of the indicator will be higher or lower depending on population density in the locality.
Data Sources:

s5than 5 years |

Overall, concentrated, and child (O to 18 rs ) poverty rate | descriptio
High School or Greater Educational Attainment in the Population Aged 25 Years and Older | descrip

050, 2090), acces:

ed 2100),

Latest Updates

- https://discovery.cdph.ca.gov/ohe/CCHVIz/
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Vulnerability

ttps://varge.shinyapps.io/ch
Vulnerability County Snapshot ingle Indicator Query the Data HowtoUse ~

Exposure Indicator
VU | nel'a bi | ity jected number of extreme heat days =

Visualize California Counties based on levels of both an exposure variable and a population sensitivity variable. v Indiicat
ity Indicator

itivity
N
=

The plot illustrates the intersection of hazard (from an aspect of climate change) and sensitivity (from circumstances of the population or place that tend to increase susceptibility to the hazards of climate change).
Counties are assigned to the bottom (least), middle, or top (most) third for both exposure and sensitivity. The most vulnerable counties appear in top and right-most portions of the figure. Points are sized Percent of population aged 65
according to the population living in that county. Howver over points for the county name, population, and indicator values. older

sensl

Some examples of important combinations to consider are
e exposure

» Heat +elderly / outdoor workers / health insurance / air conditioning / tree canopy / impervious surfaces
Ozone + children
PMZ.5 + children
Wildfire + rly / disability

Combined Vulnerability from Exposure (Projected number of extreme heat days)
and Sensitivity (Percent of population aged 65 years or older)

Percent of population agad 65 years or alder

50 60

Projected number of extreme heat days




County Snapshot
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CCHVIz About Vulnerability County Snapshot Single Indicator Query the Data HowtoUse ~

Select a County
County Snapshot Alameds

This plot shows how the selected county compares to the state average for each indicator.

Using a simple ratio of the county's value to the California average value for each indicator, you can see where this particular county experiences greater climate and health risks than other parts of the state. You
can also identify which factors represent areas to focus adaptation efforts and which represent areas of strength.

County Snapshot for Alameda County -
(shows how the values in the county compare to the state average)

% in 5ea Level Rise Risk Areas - none|

% Impervious Surface - area-weighted Number of Violent Crimes per 1,000 Population - ViolentCrime
Viclent Crimes/1,000 - ViolentCrime|
% HH w/o AC - none|
2% Impervious Surface - population-weighted
% HH w/o English Speaker Mon-English
o Vehicle - nong
% w/o Tree Canopy - area-weighted
% over 65 - none|

% w/o Tree Canopy - population-weighted

trata

Annual Mean PM2.5 Concentration - none|
% w/ HS Education - 2006-2010
% under 5 - nong|

% in Poverty - Concentrated
% in Poverty - Overa
% wf'o Health Insurance - 2009-2013
% in Poverty - Child
with a Disability - menta

Indicator and

th a Disability - physical

% with a Disability - tota

% outdoor workers - nong

Extreme Heat Days - 2050

Extreme Heat Days - 2085

% in Very High Wildfire Risk - none|

03 Concentration above Standard - nong

0 R . 2
Ratio to State Average

Show|25 v |entries Search:

County Region Indicator Strata CA_avg Category

Alameda Bay Area Percent of households without air conditioning none l 364 above CAaverage

Alameda Bay Area Percent without tree canopy coverage area-weighted 74.%9  above CAaverage




Single Indicator Data
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CCHVIz About Vulnerability County Snapshot Single Indicator Query the Data How to Use ~

Highlight County Select an Indicator Strata

resno Percent of population with a disability ~ mental

Percent of population with a disability
for California Counties
(Fresno county [dark], region [light], CA avg [dotted])

Indicator: 4.97 % with a Disability
[ ——

Percent of population with a disability

Show| 10 v |entries Search:

County Region Definition strata Numerator Denominator

Alameda Bay Area Percent of population with a disability mental 8 3. .805. 1.404,033.0




Download Data
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vargo.shinyapps.io/ch
About Vulnerability County Snapshot Single Indicator Query the Data Howto Use ~

Select a County Select an Indicator

Contra Costa Population living in sea level rise
inundation areas

Show |25 ¥ |entries Search:

County Region Definition Strata Race Numerator Denominator

Contra Costa Bay Area Population living in sea level rise inundation areas none AlIAN

Contra Costa Bay Area Population living in sea level rise inundation areas none Asian

Contra Costa Bay Area Population living in sea level rise inundation areas none AfricanAm

Contra Costa Population living in sea level rise inundation areas none Latino

Contra Costa Bay Area Population living in sea level rise inundation areas none NHOPI

Contra Costa Bay Area Population living in sea level rise inundation areas none White

Contra Costa Bay Area Population living in sea level rise inundation areas none Multiple . , ! 39,569
Contra Costa Bay Area Population living in sea level rise inundation areas none Other : . . 13 3,122

Contra Costa Bay Area Population living in sea level rise inundation areas none Total . , . 1,049,025

Showing 1 to 9 of 9 entries Previous Next
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About  Vulnerability County Snapshot  Single Indicator Query the Data How to Use ~

. AZ.5 + children

o Wildfire + elderly / diszbility

Combined Vulnerability from Exposure { Percent of population currently living in very high wildfire risk areas )
and Sensitivity ( Percent of population with & disability )
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