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Introduction

Climate & Health Vulnerability Assessment

PURPOSE
This vulnerability assessment is intended to inform public health 
professionals and community partners engaged in climate change 
adaptation and resilience planning. It focuses specifically on social 
vulnerability as a way to integrate the concepts of social determinants of 
health and environmental justice into climate change planning.

PROCESS
The Climate and Health Program developed this assessment in 
consultation with other grantees of the CDC’s Climate Ready States and 
Cities Initiative. The assessment is based on associations identified in 
research literature, which are summarized in the 2014 Oregon Climate 
and Health Profile Report.

The Climate and Health Program envisions this assessment being 
updated and expanded as our knowledge grows and conditions change. 
This first edition, published in Fall 2015, is limited to measures of 
population sensitivity. In the future, we anticipate adding measures of 
hazard exposure such as extreme heat, and adaptive capacity, such as 
access to air conditioning. Additionally, we hope to expand the composite 
vulnerability index in subsequent assessments to incorporate more 
measures of vulnerability, and we hope to add context by analyzing the 
key drivers in each community.

We acknowledge that maps of social and demographic characteristics do 
not tell the whole story. For example, there may be strengths that enable 
some communities to readily overcome vulnerabilities. This assessment 
is just one of many pieces of information that can help Oregon’s public 
health system prepare for the impacts of climate change.

FOR MORE INFORMATION

Contact:
Climate and Health Program
brendon.haggerty@state.or.us
(971) 673-0335

Or visit:
healthoregon.org/climate



OREGON HEALTH AUTHORITY | CLIMATE AND HEALTH PROGRAM  OHA (10.15)

Population sensitivitySocial vulnerability

ABOUT THIS INDICATOR
This index is a combination eleven indicators of social vulnerability 
including measures of demographics, socioeconomic status, and health. The 
indicators are drawn from US Census data and health statistics from the 
Oregon Health Authority. Each indicator is equally weighted, and the index is 
relative to other census tracts in the state. Census tracts shaded dark blue 
represent areas with higher social vulnerability. These tracts are distributed 
in many parts of the state, and largely overlap with broad indicators of 
socioeconomic status such as educational attainment.

HOW THIS INDICATOR IS RELATED TO CLIMATE VULNERABILITY
Indexes such as this one are based on the work of Susan Cutter (1), which 
established associations between natural hazards and indicators of social 
vulnerability. They are used to help understand vulnerability to climate 
impacts in many jurisdictions (2, 3).

DATA SOURCES
Oregon Climate & Health 
Program, Public Health 
Division, Oregon Health 
Authority. July 2015.

See bibliography for 
references.

For more information, visit 
healthoregon.org/climate
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Population sensitivityBirth outcomes

ABOUT THIS INDICATOR
The percentage of births that are pre-term is an indicator of risks for infants 
calculated from birth certificate records. While darker blue represents a 
larger percent of preterm births, counties are mostly similar on this metric, 
varying between about 6% and 11%.

HOW THIS INDICATOR IS RELATED TO CLIMATE VULNERABILITY
Preterm births are associated with extreme heat (1) and air pollution (2). 
Moreover, adverse birth outcomes like preterm birth or low birth weight are 
associated with problems during early childhood (3) as well as long term 
health effects including risk of cardiovascular disease (4). Existing illness 
such as those linked to adverse birth outcomes result in greater vulnerability 
to negative health impacts of climate change.

DATA SOURCES
Birth Risk Factors: Oregon 
Birth Certificates, Center for 
Health Statistics, Center for 
Public Health Practice, Public 
Health Divsion, Oregon Health 
Authority.

See bibliography for 
references.

For more information, visit 
healthoregon.org/climate
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Population sensitivityChildren

ABOUT THIS INDICATOR
The population of the youngest Oregon residents is unevenly distributed, 
as reflected in the above map showing the percent of the population within 
under age 18. Darker blue tracts indicate higher concentrations of children. 
Statewide, 22% of the population is under 18 years of age.

HOW THIS INDICATOR IS RELATED TO CLIMATE VULNERABILITY
Infants and children are vulnerable to multiple climate impacts. Young 
children are more susceptible to extreme heat (1). Children are more 
vulnerable to environmental toxins of all types, since the same dose given 
to an adult is lower in proportion to body size (2). This makes children more 
sensitive to contaminated food, water, and air resulting from impacts of 
climate change. One study estimated that 88% of the additional burden of 
disease due to climate change falls upon children (3).

DATA SOURCES
2009-2013 American 
Community Survey 5-year 
estimates. US Census Bureau.

See bibliography for 
references.

For more information, visit 
healthoregon.org/climate
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Population sensitivityChronic Disease

ABOUT THIS INDICATOR
Body Mass Index (BMI) is a population-level indicator of obesity levels. The 
estimates in the map above are derived from de-identified driver license 
data, adjusted for age, and averaged over whole census tracts. BMI is 
indicative of chronic illness, since it is closely associated with diseases such 
as diabetes, cardiovascular disease, and depression.

HOW THIS INDICATOR IS RELATED TO CLIMATE VULNERABILITY
People with existing illness are more vulnerable to climate change impacts 
because the changing climate has potential to exacerbate many conditions. 
For example, extreme heat increases the risk of heat-related death for those 
with diabetes (1), and air quality issues arising from heat or wildfire can 
worsen asthma symptoms (2). Moreover, extreme weather events such as 
floods and landslides can disrupt care and access to needed medication (3).

DATA SOURCES
Oregon Environmental Public 
Health Tracking. 2015.[data 
files]. Available at www.epht.
oregon.gov

See bibliography for 
references.

For more information, visit 
healthoregon.org/climate
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Population sensitivityEducational Attainment

ABOUT THIS INDICATOR
The percent of adults aged 25 years or over without a high school diploma 
is a common measure of educational attainment collected by the US Census 
Bureau. In other jurisdictions, this indicator was found to be a primary driver 
of social vulnerability (1). This map displays the percentage of adults in each 
census tract who do not have a high school diploma or equivalent. Dark 
blue census tracts reflect higher percentages of adults with low educational 
attainment.

HOW THIS INDICATOR IS RELATED TO CLIMATE VULNERABILITY
Low educational attainment is associated with greater vulnerability to heat 
related illness (2, 3, 4) and exposure to air pollution (5,6). As noted in the 
Oregon Climate and Health Profile Report, exposure to these hazards is 
likely to increase in Oregon as a result of climate change.

DATA SOURCES
2009-2013 American 
Community Survey 5-year 
estimates. US Census Bureau.

See bibliography for 
references.

For more information, visit 
healthoregon.org/climate
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Population sensitivityForeign-born population

ABOUT THIS INDICATOR
This indicator is a partial substitute for indicators of vulnerability used in 
other assessments (1). The percent of the population born outside the US is 
indicative of potential linguistic isolation or citizenship status. In this map, 
areas of darkest blue represent the highest percentages of people born 
outside the US. These tracts are found primarily in the Willamette Valley and 
Columbia River Gorge.

HOW THIS INDICATOR IS RELATED TO CLIMATE VULNERABILITY
This indicator is suggests linguistic isolation, limited capacity to access 
resources, and potential difficulty asserting labor and housing rights. 
Together, these traits are associated with vulnerability to a range of climate-
related hazards, including heat related illness, extreme weather, and 
occupational exposures (2).

DATA SOURCES
2009-2013 American 
Community Survey 5-year 
estimates. US Census Bureau.

See bibliography for 
references.

For more information, visit 
healthoregon.org/climate
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Population sensitivityIsolated older adults

ABOUT THIS INDICATOR
The percent of households that are single-person aged 65 years or older 
indicates the co-occurrence of two types of vulnerability: advanced age and 
social isolation. Social isolation can take many forms, but this indicator from 
the census is among the most readily available. The map above shows high 
percentages of single-person older adult households in dark blue. Unlike the 
percent of adults aged 65 or older, the percentage of single-person older 
householders shows a less distinct spatial pattern.

HOW THIS INDICATOR IS RELATED TO CLIMATE VULNERABILITY
Social isolation can result in a lack of supportive contact networks that 
can be relied upon in extreme conditions. This indicator is associated with 
greater vulnerability to extreme heat (1, 2).

DATA SOURCES
2009-2013 American 
Community Survey 5-year 
estimates. US Census Bureau.

See bibliography for 
references.

For more information, visit 
healthoregon.org/climate
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Population sensitivityOlder adults

ABOUT THIS INDICATOR
In the above map, dark blue represents areas with higher percentages of 
older adults. A very clear pattern is present: there are higher percentages of 
older adults in rural areas. The lowest percentages are found in the state’s 
urban areas in the Willamette Valley, Central Oregon, and near Medford.

HOW THIS INDICATOR IS RELATED TO CLIMATE VULNERABILITY
Older adults are more vulnerable to multiple hazards, especially extreme 
heat (1, 2, 3). This is partly because of the decreased ability to regulate 
body temperature that normally comes with age. Risk is elevated for many 
older adults because of medications or chronic conditions such as diabetes 
or cardiovascular disease. As a result, older adults have the highest rates 
of heat-related illness and heat-related death. Older adults are also more 
vulnerable to poor air quality and infectious diseases related to climate 
change (4).

DATA SOURCES
2009-2013 American 
Community Survey 5-year 
estimates. US Census Bureau.

See bibliography for 
references.

For more information, visit 
healthoregon.org/climate
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Population sensitivityRace and ethnicity

ABOUT THIS INDICATOR
This indicator measures the proportion of the population who identifies 
as a race or ethnicity other than non-Hispanic white. Greater percentages 
are represented by darker shades of blue. Diverse communities are found 
across Oregon, with some greater concentrations in the lower Willamette 
Valley, North Central area, and parts of Eastern and Southern Oregon.

HOW THIS INDICATOR IS RELATED TO CLIMATE VULNERABILITY
Oregon’s communities of color are already disproportionately burdened 
by illness and lack of access to health-supportive resources (1). Research 
suggests ways communities of color are more vulnerable to certain climate 
hazards, including: greater sensitivity and exposure to air pollutants (2, 
3), fewer resources for recovery from extreme weather events (4), and 
inadequacy of  existing warning systems (5).

DATA SOURCES
2009-2013 American 
Community Survey 5-year 
estimates. US Census Bureau.

See bibliography for 
references.

For more information, visit 
healthoregon.org/climate
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Population sensitivitySocioeconomic status

ABOUT THIS INDICATOR
The percent of households earning less than 200% of the federal poverty 
level is an indicator of socioeconomic status at the census tract level. In 
2015, the poverty level for a family of 4 was about $24,000. Low-income 
households are part of communities throughout Oregon.

HOW THIS INDICATOR IS RELATED TO CLIMATE VULNERABILITY
Low-income households have few resources to cope with climate-related 
health impacts. Compared to wealthier households, disasters have a greater 
impact on low-income populations as a result of geographic isolation, type 
of residence and social exclusion (1). Lower income households are more 
likely to live in urban heat islands, have higher exposure to air pollutants, 
and are less likely to be able to afford protective measures like air 
conditioning (2, 3, 4).

DATA SOURCES
2009-2013 American 
Community Survey 5-year 
estimates. US Census Bureau.

See bibliography for 
references.

For more information, visit 
healthoregon.org/climate
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Population sensitivityTenure

ABOUT THIS INDICATOR
The US Census Bureau provides estimates of the proportion of occupied 
housing units that are occupied by renters. In this map, dark blue tracts 
represent areas with a high proportion of renters. While it may appear to be 
a small number of tracts, they are overwhelmingly concentrated in urban 
areas with greater density. The dark blue tracts represent 1/3 of Oregon’s 
population.

HOW THIS INDICATOR IS RELATED TO CLIMATE VULNERABILITY
Renters are less able to mitigate climate threats by investing time, labor, 
and equipment in protective measures. This is attributed to financial barriers 
and lack of incentive to engage in protective maintenance (e.g. removing 
trees that elevate fire risk) (1).

DATA SOURCES
2009-2013 American 
Community Survey 5-year 
estimates. US Census Bureau.

See bibliography for 
references.

For more information, visit 
healthoregon.org/climate
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Population sensitivityUnemployment

ABOUT THIS INDICATOR
Employment status is commonly included in measures of vulnerability (1). 
The American Community Survey provides estimates of the percent of the 
population age 16 years or older who are unemployed. On the above map, 
darker shades of blue represent greater unemployment rates. Tracts with 
high unemployment are distributed throughout the state.

HOW THIS INDICATOR IS RELATED TO CLIMATE VULNERABILITY
Like other indicators of socioeconomic status, the percentage of adults who 
are unemployed helps to illustrate peoples’ capacity to cope with climate 
stressors. This indicator also provides a baseline by which we can judge 
whether changes to the economy resulting from climate instability are 
affecting workers. Additionally, there is evidence that employment status 
shapes migration patterns (2).

DATA SOURCES
2009-2013 American 
Community Survey 5-year 
estimates. US Census Bureau.

See bibliography for 
references.

For more information, visit 
healthoregon.org/climate
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