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Abstract

A confluence of circumstances is aligning to put more adults ages 65 and older (older adults) at risk of
suffering and dying from extreme weather. Climate-related extreme weather events are increasing in
frequency and severity just as the older adult population—a group more vulnerable to extreme weather
because of aging immune systems and health conditions—is expanding rapidly. This will likely increase
the number of individuals at risk during extreme weather events and heighten demands on emergency
management services, especially because older adults tend to concentrate in the regions most susceptible to
extreme weather. This report studies how climate-related extreme weather events affect the health, housing,
and economic security of older adults in the US, examining emergency planning, response, and recovery, as
well as how existing federal and state policies and programs affect older adults during and after an extreme
weather event. Although neither a systematic review nor longitudinal study, it outlines the issues and creates
a repeatable and adaptable framework that can be applied to research climate effects on at-risk, underserved,
or marginalized populations.
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I  The Impacts of Extreme Weather on Older Adults

PROJECT PREFACE

The Impacts of Extreme Weather on Older Adults project is funded by the CNA Corporation Independent
Research Council to examine how climate-related extreme weather events affect the health, housing, and
economic security of adults age 65 and older in the United States.

The project considers the experiences of older adults before, during, and after natural disasters. It examines
whether existing federal, state, and local government emergency management agency (EMA) policies,
plans, and programs include strategies and initiatives for addressing the needs of older adults. It explores
how those policies, plans, and programs affect older adults during and after a federally declared disaster."
Given changing conditions, it considers events such as extreme heat and drought that do not currently
have eligibility for federal assistance.

Specifically, the research examines how climate-related extreme weather events affect the health, housing,
and economic security of older adults in the US by pursuing the following objectives:

« Determining the effects of climate-related extreme weather events on older adult populations in
jurisdictions with high frequency or severity of natural disasters.

« Determining whether federal, state, and local EMA policies, plans (mitigation, preparedness,
response, and recovery), and programs include strategies and initiatives for addressing the needs
of older adults before, during, and after natural disasters.

« Identifying gaps in federal, state, and local EMA policies, plans, and programs and detecting
themes, best practices, and opportunities for more effective response and recovery plans to
support older adults during a natural disaster.

The report follows a CNA report for the National Council on Disability (NCD), The Impacts of Extreme
Weather Events on People with Disabilities, the statutorily required annual report to the White House
published on May 4, 2023. The NCD report examines how extreme weather events and environmental
hazards have adversely and disproportionately affected people with disabilities in the US and its territories
over the past 20 years. However, this report takes a shorter view, focusing on the past decade (2013-2023),
and only examines data from US states (excluding tribal lands and US territories). We hope that readers
will uncover insights to help drive organizational policies, plans, and programs, and we welcome feedback
as you review our insights, findings, and recommendations.

We thank the federal, state, and county government agencies, nongovernmental organizations, universities,
and individuals who provided input through stakeholder interview sessions. This report begins with a
brief description of the project evolution and the methodology used to conduct the project, including
the literature review and data collection, risk mapping, stakeholder engagement, and data analysis. The
report then provides findings and recommendations for ongoing consideration by our topic areas: health,
housing, and economic security. It is authored by Leola A. Abraham, Dr. Mark Roberts, Elliot Harkavy, and
Nandita Ravishankar with support from advisory members Dawn Thomas and Joel Silverman.
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EXECUTIVE SUMMARY

As older adults account for a larger share of our population, EMAs will have to consider
these additional at-risk individuals during disaster planning, response, and recovery.

Communities are facing “polycrises” from the COVID-19 pandemic to unpredictable economies, where rising
inflation and interest rates are affecting prices from the gas pump to the dinner table. People are facing food
and energy scarcity, political instability, multiple wars, and other external disruptions that create uncertainty.

Meanwhile, climate-related extreme weather events are increasing in frequency, severity, and cost.
Billion-dollar natural disasters are becoming the new normal. Concurrent weather events challenge
federal, state, local, tribal, and territorial emergency management agency (EMA) resources and
community resilience.

As older adults account for a larger share of our population, EMAs will have to consider these additional
at-risk individuals during disaster planning, response, and recovery. An increase in older adults will likely
result in a greater number of individuals at risk during a natural disaster. The growing older adult population
will increase demand on resources and strain critical sectors (e.g., health care, housing, emergency services)
and support services. Understanding their distinct needs and expectations is critical to ensuring their safety
and will help them to rebuild following a natural disaster.

In this report, CNA's Center for Vulnerable Population Protection examines how climate-related extreme
weather events affected the health, housing, and economic security of older adults over the past
10 years. This report defines extreme weather by the type of hazard (e.g., drought, heat wave, flooding,
severe storm, wildfire, winter weather, tropical cyclone (hurricane)) and level of risk (at the county level).
CNA examined counties in four states—Arizona, California, Florida, and Missouri—focusing on health,
housing, and economic effects and how governments (including emergency management) supported older
adults during the planning for, response to, and recovery from natural disasters.

Because of the increasing frequency, severity, and cost of weather events; the increasing number of older
adults in the US; and the enhanced vulnerability of older adults during severe weather, this report explores
the effects of climate-related extreme weather events on older adults and the current state of federal, state,
and local emergency management agencies’ planning, response, and recovery efforts to include and assist
this population.
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Key assumptions

A growing older adult population will
increase demand on resources and strain
critical sectors (e.g., health care, housing,
emergency services) and support services.

Polycrises and concurrent disasters
challenge federal, state, and local EMAs
and communities.

Continued social polarization, social
unrest, political instability, and upcoming
2024 national elections will affect climate
policy and continue to delay urgent
climate mitigation strategies needed to
protect communities.

At-risk communities will continue to
face climate-related health, housing,
and economic effects without prioritized
and rapid federal, state, and local
government intervention.

Key insights

Climate-related extreme weather
events

Natural disasters and extreme weather
events rank as the top two most severe
global risks to the world in the upcoming
two-year period.

Climate-related extreme weather events
are increasing in frequency, severity, and
cost. Extremely high disaster activity and
billion-dollar natural disasters are
becoming the new normal.

State and local governments may be more
vulnerable and less prepared for extreme
weather events.

Growing aging population

As older Americans account for a larger
share of the population, more people will
likely face vulnerabilities and increased risk
during natural disasters.

A growing older adult population, increasing
extreme weather events, and a gap in the
health care workforce will increase demand
on resources.

More targeted research on the effects of
extreme weather events on older adults

is needed to help EMAs and communities
better plan for emergencies and disasters.

Health

Due to aging immune systems and chronic
and underlying conditions, older adults face
vulnerabilities and increased risk of injury
and mortality during extreme weather.

Older adults with disabilities face higher
risks of injury and mortality during extreme
weather events.

Older adults are especially vulnerable to
climate-driven decreases in air quality.

Extreme heat is the greatest climate risk to
the older adult population.

Climate change may increase exposure to
pathogens in older adult populations.

More people will likely be affected by
acute mental health effects as a result of
increasing natural disasters and extreme
weather events.

Existing shortages of health care workers
exacerbate risks to individuals who require
immediate care during disasters.
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Housing and location

Older adults are particularly vulnerable

to climate change-related health effects
based on the characteristics of their homes,
such as the age, quality of construction,
and amenities.

Multiple factors disincentivize older adults
from making home improvements to
prepare for extreme weather.

Geographic location is a factor in how
extreme weather events affect older adults.

Social isolation increases risk during natural
disasters, since the population living alone
increases with advanced age.

Economic effect

The increase in extreme weather events is
resulting in significant social and economic
costs to older adults.

Insurance costs have increased, but in
some states, insurance options have
decreased, putting older adults at risk of
being uninsured.

Emergency management

A lack of inclusive disaster mitigation and
preparedness planning can have devastating
effects on older adults during extreme
weather events.

Despite the dangers of extreme heat on
older adults, it is not listed as a qualifying
event in the statutory definition of

major disasters.

State laws do not provide specific guidance

on how counties should plan for and include
older adults and individuals with access and

functional needs in evacuation plans.

Older adults have distinct medical needs
that make them less likely to evacuate
in disasters.

Households with older adults are likely to be
tied to their communities and their homes
and are less likely to evacuate.

Many households with older adults have
limited resources, a lack of transportation,
and other barriers to evacuation.

Early warning systems are not always
designed for older adults.

Disaster communications may not
reach older adults, causing gaps in
information-sharing and trust.

Older adults who shelter in place are
susceptible to cascading effects of disaster
impacts, such as physical damage and loss
of access and power.

Evacuation shelters may not fully
accommodate the needs of older adults.

Key recommendations

Federal recommendations

Congress should update the Stafford Act
and introduce legislation to add extreme
heat to the list of disasters for which states
can request an emergency or disaster
declaration, making them eligible for
assistance from the Federal Emergency
Management Agency's (FEMA's) individual
assistance and public assistance programs
and other federal government support.

Congress should pass legislation to

improve the inclusion of older adults and
individuals with disabilities in the mitigation,
preparation, response, and recovery phases
of natural disasters.
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Congress should update the Stafford
Act to help states better prepare for
multiple disasters.

Congress should issue a review of early
warning systems to standardize the systems
and embed accountability.

Congress should appropriate funds

to FEMA for the express purpose of
ensuring that evacuation shelters provide
accommodations to ensure the safety of
older adults.

The President should sign an executive
order charging federal agencies to develop
or update emergency management plans to
allow for an increase in concurrent extreme
weather events.

Federal agency recommendations

FEMA should bolster its Building Resilient
Infrastructure and Communities program
to help communities increase resilience

to heat waves, droughts, wildfires, floods,
hurricanes, and other hazards by preparing
before disaster strikes.

Federal agencies should review, consolidate,
and enhance existing guidance for effective
communications before, during, and after
disasters. A comprehensive guide should be
regularly updated and distributed across all
response agencies and nongovernmental
organizations to foster consistency in
communication.

The Centers for Medicare and Medicaid
Services Quality, Safety & Oversight Group
should review and update the Emergency
Preparedness Requirements for Medicare
and Medicaid Participating Providers

and Suppliers Final Rule to ensure it
adequately addresses the risk of compound,
consecutive extreme weather events.

Federal, state, and local government
recommendations

Federal, state, and local EMAs must

clearly identify and better understand the
distinct needs of the growing older adult
population; adopt evidence-informed,
uniform, and collaborative emergency
preparedness interventions for all older
adults, particularly for those who live alone
and use medical equipment requiring
electricity; and ensure programs tailored to
older adults are adequately resourced and
available before, during, and after disasters.

Federal, state, and local EMA emergency
management plans should include tailored
interventions to support older adults,
particularly those with economic barriers to
evacuating or relocating.

Federal, state, and local EMAs must ensure
transportation and sheltering resources are
available, plentiful, and free for evacuees
to encourage evacuation compliance. The
evacuation needs of older adults and other
at-risk groups must also be identified and
met.

Federal, state, and local EMAs should

fund and coordinate with community
organizations, including faith-based
organizations, to build trust and reach older
adults during and after a disaster.

Emergency management plans should
include tailored interventions to support
older adults, particularly those who live
alone and are electricity dependent.

Federal, state, and local governments
should conduct scenario planning and other
mitigation tools to better understand the
key drivers of polycrises and to develop a
framework to better prepare for polycrises.
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State recommendations

State and local governments should
collaborate and exchange climate data
and best practices with other state
and local entities with higher hazard
risk, including extreme heat, and/or
vulnerable populations.

State laws should require detail in
evacuation plans concerning older adults
and individuals with access and functional
needs and specify funding amounts to be
dedicated to inclusive planning for this
growing population.
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METHODOLOGY

I  The Impacts of Extreme Weather on Older Adults

This report examines emergency planning, response, and recovery, and how existing
federal law and regulations and federal and state policies and programs affect
older adults in regard to health, housing, and quality of life during and after an

extreme weather event.

This report is organized into five chapters that
examine how climate-related extreme weather
events affect the health, housing, and economic
security of adults ages 65 and older (older adults) in
the United States. It examines emergency planning,
response, and recovery, and how existing federal
law and regulations and federal and state policies
and programs affect older adults in regard to health,
housing, and quality of life during and after an
extreme weather event. The report looks at how the
future of extreme weather will affect this population.
This is not a systematic review or longitudinal study;
however, it outlines the issues to create a repeatable
and adaptable framework and methodology that can
be applied to future research on climate effects on
at-risk, underserved, or marginalized populations.

Literature review and data
collection

To develop the report, CNA conducted a literature
review on aging population trends, climate change,
extreme weather events, and environmental hazards.
The literature review focused on the US from 2013-
2023 (10 years). The review was not intended to be
comprehensive, but rather to explore the issues of
health, housing, and economic influence on older
adults, as well as relevant future areas of research.

First, CNA defined the research problem, which
framed the project purpose, goals, and objectives.
We developed 21 research questions and the data

collection criteria that informed which issues we
would include in or exclude from the data collection.
In addition, we developed key words for the search
criteria and defined our terminology.

Second, CNA conducted a literature review and
examined a selection of relevant academic research
papers and government documents and reports
on how climate-related extreme weather events
affect older adults in the US. Although we focused
on issues relevant to the US, we drew on broader
international literature including the United Nations
Framework Convention on Climate Change, the
Intergovernmental Panel on Climate Change (IPCC),
and the World Economic Forum (WEF) Global Risks
reports. Although these reports take global views
on the effects of a changing climate, they address
the interdependency of local and global action (or
inaction). We organized the results into five chapters
focused on health, housing, economic effect,
emergency management, and futures.

Geographic location selection

Third, CNA conducted risk mapping and a multistep
geospatial analysis to spatially demonstrate where
climate-related extreme weather events are occurring
in the US, the communities that are affected, and
where older adults are concentrated.

CNA applied a hot spot analysis using ArcPro (3.0)
to identify county clusters that have a statistically
significant higher number of adults over 65 compared
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to the US average and a statistically significant higher
proportion (percentage) of adults over 65 compared
to the US average.

Concentration of older adults in the
United States

To show where significant concentrations of
adults age 65 and older reside, CNA used the US
Census Bureau's American Community Survey (ACS)
(2017-2021) 5-year estimates, Table(s) BO1001.2 CNA
examined the following:

» The population distribution of adults
65 years and over by county (Figure 1).

Figure 1. US population 65 years and over, by county

« The population distribution of the percent
of adults 65 years and over by county
(Figure 2).

« The bivariate distribution of the population
65 years and over and the percent of
population that is 65 years and over by
county (Figure 3).

CNA also considered rural and remote communities
that may have low population totals but high
percentages of older adults. See Appendix E (Figures
12-31) for additional maps.

Population 65 Years and Over

Top 10% (36,000 -
[ 1,400,000)

[ 17,000 - 35,000
[ 9,700 - 16,000
[ 6,900 - 9,600
[ 5,000 - 6,800
1 3,700 - 4,900
[ 2,800 - 3,600
[ 1,900 - 2,700
[ 1,000 - 1,800

B [ | Bottom 10% (10 - 990)

Source: United States Census Bureau, “American Community Survey 2017-2021 5-Year Estimates,” Nov. 30, 2022, https://www.
census.gov/programs-surveys/acs/technical-documentation/table-and-geography-changes/2021/5-year.html.

Note: Population is shaded by decile with the highest population in orange.
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Figure 2. Percent of us population 65 years and over, by county

Percent of Population that is
65 Years and Over

I Top 10% (25.5 - 57.6)
B 228-255
B 21.2-22.8
I 20.1-21.2
[ 19.0- 20.1
[ 18.0-19.0
[1169-18.0
[ 1156-16.9
[ 1137-156

Bottom 10% (3.1 -
(- 13.7)

Source: United States Census Bureau, “American Community Survey 2017-2021 5-Year Estimates,” Nov. 30, 2022, https://www.
census.gov/programs-surveys/acs/technical-documentation/table-and-geography-changes/2021/5-year.html.

Note: Population percent is shaded by decile with the highest population in blue.
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Figure 3. Bivariate distribution of US population 65 years and over and percent of population 65 years
and over, by county

- Population 65 Years and
Over
Percent of Population
I that &5 65 Years and
Owver

Source: United States Census Bureau, “American Community Survey 2017-2021 5-Year Estimates,” Nov. 30, 2022, https://www.
census.gov/programs-surveys/acs/technical-documentation/table-and-geography-changes/2021/5-year.html.

Note: Counties in white are of most concern, having both high populations 65 years and over and high percentages of population
that is 65 years and over. Counties in orange have high populations 65 years and over but low percentages of population that

are 65 years and over. Counties in blue have low populations 65 years and over but high percentages of population that are

65 years and over. Light orange counties have high population and medium percent population. Light blue counties have medium
population and high percent population.




Climate-related extreme weather
events in the United States

To show climate-related extreme weather events
in the US by county, CNA used FEMA National
Risk Index (NRI) 2021 Update and the US Census
Bureau's ACS (2017-2021) 5-year estimates, Table(s)
BO1001 (Figure 4).

CNA mapped the extreme disaster risk for each
county including hurricane, heat wave, drought,

I  The Impacts of Extreme Weather on Older Adults

landslide, riverine flooding, tornado, strong wind
(severe storm), and wildfire. Counties range from very
high risk to very low risk. We combined the data from
the counties that have high risks of natural hazards
with the data of counties that have high total counts
and high percentages of older adults. This layering
of the data enabled CNA to select the counties to
conduct research where aging populations face risks
from extreme weather events.

Figure 4. Composite risk index of hurricanes in US, by county

National Risk Index

I Very High

[ Relatively High
Relatively Moderate

[ Relatively Low

I Very Low

Source: FEMA, “National Risk Index for Natural Hazards,” Aug. 30, 2023, https://www.fema.gov/flood-maps/products-tools/national-

risk-index.
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State selection

After reviewing the datasets, CNA selected four
states and six extreme weather types. The four states
are Arizona, California, Florida, and Missouri. We
examined several counties in each state based on
the level of risk. The six extreme weather types are
flooding, heat wave, hurricane, ice storm, wildfire,
and winter weather. CNA also studied consequence
events such as flooding and power outages.

The data showed states like Georgia, New Jersey,
Virginia, Arizona, Washington, Massachusetts,
Tennessee, Indiana, Missouri, and Wisconsin “each
had more than 1 million people age 65 and older
in 2019. The four states with the highest percentage
of their populations age 65 and older in 2019

Table 1. US state population data

Persons Age 65

I The Impacts of Extreme Weather on Older Adults

were Maine (21 percent), Florida (21 percent),
West Virginia (20 percent), and Vermont (20 percent).
In three states, the age 65 and older population
increased by 57 percent or more between 2009 and
2019: Alaska (72 percent), Colorado (58 percent),
and Nevada (57 percent).”

The fastest growing US metropolitan area between
2010 and 2020 was The Villages, Florida. This metro
area’'s population grew from 93,420 in 2010 to
129,752 in 2020 (38.9 percent), and 143.2 percent
between 2000 and 2020. Home to an age-restricted
retirement community, the metro area "had the
oldest median age in 2020 of any metro area in the
nation (68.5 years).” California, Florida, Arizona,
and Missouri also have a high population and high
percentage of older adults, as shown in Table 1.

Increase in
AL Lol SAEDE Population Age 65 Percent Below
Persons 65 and Percentage of
. and Older, 2010 to Poverty, 2020
Older Total Population, 2020
2020
California 5,976,166 15.2% 39.8% 10.7%
Florida 4,638,094 21.3% 41.5% 10.6%
Arizona 1,373,975 18.5% 54.5% 7.3%
Missouri 1,089,714 17.7% 29.5% 57%

Source: CNA. Population data are from the US Census Bureau, Population Estimates. Poverty data for the states are from the
Current Population Survey, Annual Social and Economic Supplement.

Economic effects of extreme weather
events in the United States

To demonstrate the economic effects of extreme
weather events, CNA referenced the National Oceanic
and Atmospheric Administration (NOAA) National
Centers for Environmental Information (NCEI)

US Billion-Dollar Weather and Climate Disasters
data (2023).6

The risk mapping analysis enabled CNA to identify
key US locations that were appropriate for reviewing
extreme weather events and their effects on older
adults. The mapping analysis also informed key
locations to convene stakeholder focus groups to
provide the most informed input.
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Stakeholder engagement

Fourth, CNA conducted stakeholder engagement
through virtual stakeholder convenings using a mixed
mode of participant engagement. After reviewing
emergency management or all-hazard emergency
operations plans in relevant states,” CNA developed
interview questions that covered three important
areas: health and well-being, housing, and economic
security. The questions also touched on federal, state,
and local emergency management agency policies
and plans, as well as futures—additional research
is needed to better understand the scope of the
problem; other at-risk, underserved, or marginalized
populations; and government policies and plans
that require review or improvements to ameliorate
the effects of climate-related extreme weather
events on older adults and protect populations.
CNA conducted outreach to and engaged federal,
state, and local government representatives and
nongovernmental agency (NGO) representatives, as
well as other experts.

Data analysis and coding

CNA used NVivo (released March 2020), a statistical
and qualitative data analysis software, to code
academic articles, government reports, and
stakeholder interview responses. This software
allowed for uniform tagging, collating, and
management of information from the wide range of
sources. Because of the volume of data analyzed, the
uniform application of coding minimized erroneous
linking of themes to data points.

I  The Impacts of Extreme Weather on Older Adults

CNA developed two codebooks (one for the
stakeholder responses and a thematic codebook
for the academic articles, reports, and stakeholder
responses) to distinguish the findings. The codebooks
were used to compare data that linked specific
coded documents or stakeholder comments to topic
areas. Two important benefits of this linkage were to
define the body of evidence and identify gaps in the
information we collected for each finding.

The thematic codebook was used to identify common
themes, intersectionality between affected areas and
risks, correlations, and more. Using the data from
both codebooks, CNA generated a word cloud to
create a snapshot of the key words and themes in
the research (Figure 5).

Figure 5. Climate-related effects on older adults
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BACKGROUND

I  The Impacts of Extreme Weather on Older Adults

Older adults are more vulnerable to climate-related extreme weather events because of
aging immune systems and chronic and underlying conditions.

Climate-related extreme weather events are
increasing in frequency, severity, and cost? and
extreme weather is the new normal. Meanwhile, the
older adult population is growing and accounting
for a larger share of the population, which will
increase demand for resources and strain critical
systems and support services. Older adults are
more vulnerable to climate-related extreme weather
events because of aging immune systems and
chronic and underlying conditions. A larger older
adult population will likely increase the number of
individuals at risk during extreme weather events
and place increased demands on emergency
management services.

To prepare for the new climate reality, federal,
state, and local emergency management
agencies (EMAs) should expand their approach to
readiness. To reduce risks to older adults, federal,
state, and local EMAs should better identify the
distinct needs and expectations of older adults and
engage and involve them in disaster planning. They
should apply the lessons they learn to mitigation
strategies and emergency management plans as
they strive to improve community resilience.

Natural disasters and extreme
weather events rank as the top
two most severe global risks

to the world in the upcoming
two-year period

According to WEF's The Global Risks Report (2022),
the planet's health dominates concerns about the
next 10 years. “Environmental risks are perceived
to be the five most critical long-term threats to the
world as well as the most potentially damaging to
people and the planet, with ‘climate action failure,’
‘extreme weather,” and ‘biodiversity loss' ranking
as the top three most severe risks.”

In WEF's The Global Risks Report (2023), natural
disasters and extreme weather events rank second,
after cost-of-living crisis, in terms of the mounting
consequences of current crises (i.e., global risks
that are already unfolding) on the most severe
global risks that many expect to play out over
the short term (2 years), and third in terms of
risks that are likely to be most severe in the
long term (10 years).™

Some US regions have already experienced
costly effects—"in terms of both lives lost and
economic damages—from observed changes in the
frequency, intensity, or duration of certain extreme
events. Climate change projections show that there
will be continuing increases in the occurrence and
severity of some extreme events by the end of the
century”; for other extremes, “the links to climate
change are more uncertain.”"

C NA | www.cna.org 8




Climate-related extreme
weather events are increasing
in frequency, severity, and

cost; extremely high disaster
activity and billion-dollar natural
disasters are becoming the

new normal

As shown in Figure 6 and Figure 7 a significant
increase in weather-related events has occurred in
recent years. “These events include record-breaking
heat waves, hurricanes, floods, wildfires, droughts,
and increasingly severe storms.”"?

These extreme weather events are increasing in
frequency, severity, and cost.” According to NOAA,
“the US has sustained 373 weather and climate
disasters since 1980 where overall damages and
costs reached or exceeded $1 billion (including
Consumer Price Index (CPIl) adjustment to 2023).
The total cost of these 373 events exceeds
$2.645 trillion” (as of November 8, 2023).™

2022 marked the eighth consecutive vyear
(2015-2022) in which 10 or more separate
billion-dollar disaster events have affected the
US. This included "18 separate weather and
climate disasters costing at least $1 billion. That

I  The Impacts of Extreme Weather on Older Adults

number puts 2022 into a three-way tie with
2017 and 2011 for the third-highest number of
billion-dollar disasters in a calendar year, behind
the 22 events in 2020 and 20 events in 2021.""

2022 disasters totaled
$165.1 billion. The costliest 2022 events
were Hurricane lan ($112.9 billion) and the
Western and Central drought/heat wave ($22.1
billion).”"® In 2022, Hurricane lan was followed
by Hurricane Nicole, the first hurricane to hit the
US (Florida’s eastern shore) during November
in nearly 40 years."”

"Damages from the

2022 was also "an above-average tornado year,”
where March 2022 had triple the average number
of tornadoes reported (293) and the most tornadoes
reported for any March in the 1950-2022 record.™
The “US tornado count for 2022 was approximately
9 percent above the 1991-2020 average across the
contiguous US, with 1,331 tornadoes reported.”” In
all, the 2022 disasters were associated with atleast 474
deaths®*and had significant economic effects on the
areasimpacted. The money spentondisasterrecovery
efforts can mean a loss to productive investments
and gross domestic product (GDP). “Consequently,
real disaster costs are growing faster than” the
UsS GDP.Z
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Figure 6. Month-by-month accumulation of billion-dollar disasters in the US (CPl-adjusted)

1980-2023 United States Billion-Dollar Disaster Year-to-Date Event Count (CPI-Adjusted)
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Figure 7. Billion-dollar disaster event costs in the US (CPIl-adjusted)

1980-2023 United States Billion-Dollar Disaster Year-to-Date Event Cost (CPI-Adjusted)
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HURRICANE IAN
(SEPTEMBER 2022):
$112.9 BILLION, 152 DEATHS

Hurricane lan made landfall near Cayo Costa,
Florida, as a Category 4 hurricane with sustained
winds of 150 mph. Significant parts of coastal
communities, including those along the barrier
islands of Captiva, Sanibel, Pine, and Fort Myers
Beach, were swept away by the high winds and
storm surge. lan slowly crossed Florida, causing
significant inland flooding across central and
eastern portions of the state from widespread
rainfall totals of 10-20 inches.

The counties of Volusia, Orange, Seminole,

and Brevard reported more than 20 inches of
rainfall. “lan re-emerged over the Atlantic as

a tropical storm, increased into a Category 1
hurricane on September 30, and made landfall
near Georgetown, South Carolina, with sustained
winds of 85 mph causing more coastal flood
damage and destroying several large piers near
Myrtle Beach, South Carolina.” Hurricane lan's
effect is “the first to exceed $100 billion in insured
and uninsured losses in Florida.”?

Hurricane lan’s sustained winds resulted in major
flooding, damage, and loss of life. According

to analyses of state fatality data, of the deaths
confirmed by state authorities (November

2022), “two-thirds were people 65 years of age
and older."®

I The Impacts of Extreme Weather on Older Adults

In addition, in 2022, the US experienced an active
wildfire season in which Alaska saw 1 million acres
burned by June 18, 2022—"the earliest such
occurrence in a calendar year” in the past
32 years. "By July 1, 1.85 million acres had been
consumed—the second-highest June total on
record and the seventh-highest acreage burned
for any calendar month on record for Alaska."

In 2023, there were 25 confirmed weather
and climate disaster events, each with losses
exceeding $1 billion. The disasters consisted
of 19 severe storm events, 2 flooding events,
1 tropical cyclone, 1 winter storm, 1 wildfire, and 1
drought/heat wave event.? The first nine months
of 2023 rank highest for disaster count, ahead of
those of 2017 and 2020, which both saw
17 disasters. The total cost of the 2023 events
exceeds $72.6 billion, and they have resulted
in 464 direct and indirect fatalities as of
November 8, 2023.2

There were several climate anomalies in 2023,
including the Maui fire. The National Fire
Protection Association ranked the 2023 Maui
fire "among the top 10 deadliest wildfires on
record since 1871."7 In addition, 2023 saw its
ninth warmest August on record, when a heat
dome brought record heat and life-threatening
conditions across the Plains, the Midwest, and
the South. On August 30, 2023, Hurricane Idalia
at Category 3 was “the strongest hurricane to hit
Florida's ‘Big Bend' region in more than 125 years."?®

2023 is another active year in which the US has
experienced a high frequency, high cost, and large
diversity of extreme events that affect lives and
livelihoods of individuals. The destructive disasters
indicate “that the extremely high activity of recent
years is becoming the new normal.”?
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State and local governments
may be more vulnerable and
less prepared for extreme
weather events

More frequent, more damaging, and more
expensive events will affect state and local
emergency management agencies’ ability to

prepare. Researchers at Johns Hopkins Bloomberg
School of Public Health and Trust for America’s
Health*® examined states’ readiness to protect
residents from the health effects of climate change
in light of the risk level. The team developed a set of
quantitative indicators to assess each state and the
District of Columbia, drawing from three domains
of inquiry: (1) vulnerability, (2) public health
preparedness, and (3) climate-related adaptation.
American Indian and Alaska Native tribal nations
and US territories were not included in the
assessment because of a lack of comparable data—a
serious gap that requires research.

In a 2020 report, Johns Hopkins Bloomberg School
of Public Health examined states’ readiness to
protect residents from the health impacts of climate
change in light of the nature and level of risks
that they face. Hopkins researchers found Arizona,
California, Florida, and Missouri to be in the “most
vulnerable” category. California has experienced
record-breaking droughts and high temperatures,
coupled with wildfires and mudslides. At least
three-quarters of California’s 20 most destructive
fires—measured by the number of structures
destroyed—have happened since 2015. According
to California’s Climate Adaptation Strategy, “"2022
was a year of unprecedented extremes in California,
dominated by extreme heat and drought and
ending with flooding.”*' States in the Southeast have
felt powerful hurricanes such as Hurricane Harvey,
which resulted in four feet of rain in Houston, and
Hurricane Maria, which devastated Puerto Rico

I  The Impacts of Extreme Weather on Older Adults

in 201732 In Florida, in 2022 Hurricane lan was
followed by Hurricane Nicole, the first hurricane
to hit the US (Florida's eastern shore) during
November in nearly 40 years.>* Hurricanes lan and
Nicole both made landfall in Florida in the span
of only four weeks. “Numerous cities and towns
were beginning the disaster recovery process
after lan only to experience more damage from
Nicole.”** Florida and other coastal communities
are particularly at risk. Another study found that
both the number and the percentage of adults older
than 65 who live in coastal communities—areas
highly vulnerable to weather events—uwill rise to
over a third of the population by 2100.

As older Americans account for
a larger share of the population,
more people will likely face
vulnerabilities and increased risk
during natural disasters

“Some types of extreme weather and climate events
have increased in frequency or magnitude, but
populations and assets at risk have also increased,
with consequences for disaster risk.”?® As shown
in Figure 8, one growing population is that of
individuals 65 and older (older adults, as defined by
the National Institutes of Health).?”

A steadily increasing older adult population will
mean a greater number of individuals at risk during
natural disasters; it will mean more individuals to
plan for, to evacuate, and whose lives must be rebuilt
following a natural disaster. “As older Americans
account for a larger share of our population, it
will be increasingly important to understand their
health-related needs and expectations”? before,
during, and after a natural disaster.
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“There are now more people over 65 than at any
point in history,”* and the number of older adults
in the US is projected to increase significantly
in the coming decades. According to US Census
data (2020), “1 in 6 people in the US are 65 and
over.”® The Administration for Community Living
(ACL)'s 2021 Profile of Older Americans reported
that in 2020, there were 55.7 million Americans
age 65 and older (17 percent of the population).*!

“By the mid-2030s, the number of Americans aged
65 and older will top 77 million, and the US will

I  The Impacts of Extreme Weather on Older Adults

have more retirement-aged adults than children.”#
By 2040, the number of US adults over age 65
is projected to reach 80.8 million (22 percent of
the US population) and nearly 95 million by
2060.# The 85 and older population is projected
to more than double from 6.7 million in 2020 to
14.4 million in 2040 (a 117 percent increase).* In sum,
the nation’s older adult population “is projected to
double in size from 46 million” (2014) to between 95
and 98 million (2060).4

Figure 8. Number of persons 65 and older, 1900-2060 (projected)
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Source: US Census Bureau. Population Estimates and Projections.
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A growing older adult population,
iIncreasing extreme weather
events, and a gap in the health
care workforce will increase
demand on resources

A growing older adult population will increase
demand on resources. The health care system is
facing an increased demand for accessible health
care facilities, prescription medication, necessary
medical equipment, assistive technologies, support
services, and caregivers. The demand is creating a
critical situation that will exacerbate the drivers of
insecurity and the need for multiple services.

The increase in the aging population will also
increase the demand for aides to assist those
with the chronic health conditions and disabilities
associated with an older population.® Critical roles
such as home health aides, nursing assistants,
medical and clinical lab technologists, medical and
lab technicians, nurse practitioners, physicians,
and surgeons will experience slow growth and
staffing gaps.”’

In 2017, the Bureau of Labor Statistics projected
health care jobs will be among the fastest growing
in the US through 2026, accounting for about
2.3 million new jobs.* In 2022, the agency forecast
that health care and social assistance sectors would
add about 2.6 million jobs from 2021 to 2031,
the most of any sector. Within this sector, the
individual and family services industry is projected
to add the most employment over the projections
period—approximately 850,000 jobs—and s
expected to have the fastest annual employment
growth of all health care and social assistance
industries at 2.8 percent. Employment growth
in this industry and other health care and social
assistance industries is expected to be driven by
the aging baby boomer population and a higher
prevalence of chronic conditions.®

I  The Impacts of Extreme Weather on Older Adults

In 2018, prior to the COVID-19 pandemic, the

shortage was of concern to maintaining
health care quality; it has since
contributed to increases in doctors and
nurses leaving their jobs, with 8 percent
of doctors closing their practices
altogether in 2020—an estimated loss
of 16,000 practices. The reduction in
health care providers amid the pandemic
only worsened the shortage. Staffing
shortages also further exacerbated
the vulnerabilities of congregate care
facilities’ residents and staff.®

More targeted research on

the effects of extreme weather
events on older adults is needed
to help EMAs and communities
better plan for emergencies and
disasters

Insights from research can be used by federal and
local governments to respond more effectively to
disasters and develop new programs to help older
adults affected by extreme disasters. Although
there is some progress toward including older
adults and at-risk communities, those researchers
conducting and developing mitigation and
adaptation plans and disaster preparedness
guidance do not sufficiently prioritize the risks to
older adults. Although a growing body of evidence
reports the adverse effects of heat on the health
of older adults, research gaps remain for other
climate-related risks. While some organizations are
prioritizing research and supporting legislation,
more research and longitudinal studies on this
subject are needed to better understand the
distinct requirements of the growing older
adult population in federal and local emergency
management and disaster preparedness plans.
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CHAPTER 1. HEALTH

I  The Impacts of Extreme Weather on Older Adults

Extreme weather events have detrimental effects on the older adult population and
other at-risk, susceptible, marginalized, or underserved groups.

Due to aging immune systems
and chronic and underlying
conditions, older adults face
vulnerabilities and increased risk
of injury and mortality during
extreme weather

Extreme weather events and other consequences
of climate change affect everyone, but can have
detrimental effects on the older adult population
and other at-risk, susceptible, marginalized, or
underserved groups. “Older adults (i.e., individuals >
65 years of age) are identified as a population that
is especially vulnerable to” climate-related extreme
weather events.”” “Physiological, psychological,
and socioeconomic factors contribute to this
vulnerability,” including the higher prevalence of
preexisting medical conditions and access and
functional needs; “their higher sensitivity to extreme
heat; their increased social isolation”; and their
fixed financial status.*

Extreme  weather events disproportionately
affect the health of older adults due to aging

immune systems. Older adults with chronic
conditions—particularly those suffering
from respiratory disorders, congestive heart

failure, and diabetes—are at elevated risk. The
Lancet Countdown on Health and Climate Change:
Responding to Converging Crisis (2020) report
described older adults as a vulnerable population
experiencing "excess morbidity and mortality"

associated with extreme weather, such as heat waves,
wildfires, and hurricanes,”* and there is increased
risk of hospital admissions due to injuries and an
increased risk of death.

For example, most of the victims who lost their lives
to the 2018 California Camp Fire were older adults
(60). Two-thirds of "North Carolinians who died in
Hurricane Florence were older adults (60+), and
almost half were 70 years or older,” according to
FEMA and AARP.>

The consequences of climate change affect the
physical and mental health of older adults in
different ways:

« According to the IPCC, older adults have
several physiological and social risk factors
that impair compensatory responses to
sustained high temperatures and "decreased
ability to thermoregulate (i.e., maintain
temperature within the narrow optimal
physiologic range).”s

« According to the Journal of Nurse
Practitioners, "older adults are more
vulnerable to extreme weather events” due
to a "propensity for dehydration because
of their decreased sense of thirst and
lower body fluid content.”*¢ The tendency
to have suppressed thirst impulse results
in “"dehydration and increased risk of
heat-related illness. In addition, multiple
diseases and/or drug treatments increase
the risk of dehydration.”’
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Natural disasters can result in respiratory
and cardiovascular harm. "Heat, temperature
variability, and air pollution increase
mortality risks in older people, especially
from cardiovascular and respiratory
diseases.”® “"Extreme heat and cold weather
events disproportionately” affect “the
cardiovascular and respiratory mortality

of older adults.”*® These events can lead

to injury, iliness, or death, and are linked
with “psychological harm in older adults
who experience the highest morbidity and
mortality during heat waves."®

“Older adults with chronic health
conditions” are especially at risk and

face exacerbating or increasing chronic
health conditions during extreme weather
events.®” Older adults with chronic health
conditions such as cardiovascular disease,
hypertension, obesity, type 2 diabetes, and
chronic kidney disease are especially at
risk for disease exacerbations during times
of temperature extremes, high stress, and
limited resources. Those with dementias
(e.g., Alzheimer's disease or vascular
dementias) “are at high risk during high
temperatures for exacerbation of cognitive
decline and hospitalizations."®?

Natural disasters have long-term adverse
effects on the mental health of older adults.
“Severe and repeated weather-related
disasters contribute to anxiety, depression,
and other mental health issues.”®* “Floods
are linked with increasing incidence of
post-traumatic stress disorder, depression,
and anxiety."®

I  The Impacts of Extreme Weather on Older Adults

Older adults with disabilities
face higher risks of injury
and mortality during extreme
weather events

This report defines an individual with a disability
using the Americans with Disabilities Act of 1990
(ADA) definition—"a person who has a physical
or mental impairment that substantially limits one
or more major life activities, a person who has
a history or record of such an impairment, or a
person who is perceived by others as having such
an impairment."®® People with disabilities includes
“people with hearing, vision, cognitive, walking,
self-care, or independent living difficulties.”®

According to a Pew Research Center survey (2023)
and US Census Bureau 2021 ACS data, about
42.5 million Americans are living with a disability.®”
As people grow older, the probability of living
with disabilities increases. As people grow older,
the probability of living with disabilities increases.
According to Centers for Disease Control and
Prevention (CDC) data (2020), one in four adults age
65 and older have disabilities.®® In other words, “older
Americans are significantly more likely than younger
adults to have a disability. Some 46 percent of
Americans ages 75 and older and 24 percent of those
ages 65 to 74 report having a disability. This
compares with 12 percent of adults ages 35 to 64
and 8 percent of adults under 35."%

According to a 2021 ACL survey, in 2020, “18 percent
of adults age 65 and older reported they could not
function at all or had a lot of difficulty with at least
one of six functioning” areas (see Figure 9).

Specifically, 21 percent reported trouble
seeing (even if wearing glasses), 29
percent reported difficulty hearing
(even if wearing hearing aids), 39
percent reported trouble with mobility
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(walking or climbing stairs), 8 percent community. For example, loss of power, whether
reported difficulty with communication short or prolonged and whether due to a wildfire,
(understanding or being understood severe storm, or other disaster, significantly affects
by others), 28 percent reported trouble individuals whose survival depends on electronic
with  cognition  (remembering  or equipment during a shelter-in-place response, such
concentrating), and 8 percent reported as a power outage.”

difficulty with self-care (such as washing

all over or dressing).” The global mortality rate of people with disabilities

in natural disasters is up to four times higher than
The most common types of disability inthe USinvolve  that of people without disabilities due to a scarcity
difficulties with walking and cognition. of inclusive planning, accessible information,
early warning systems, and transportation, and
discriminatoryattitudeswithininstitutionsandamong
individuals. Disasters also disrupt access to health
care services, medications, oxygen, hemodialysis,
personal care assistance, and medical devices.

Due to limited access and functional needs,
people with disabilities are at a higher risk than
most” when a wildfire, hurricane, tornado, severe
storm, or other extreme event occurs in their

Figure 9. Difficulty in functioning among people 65 and older, 2020
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Source: US Department of Health and Human Services, The Administration for Community Living, 2021 Profile of Older Americans.
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Older adults are especially
vulnerable to climate-driven
decreases in air quality

“Climate-driven changes are contributing to
decreased air quality, increased ground level ozone
and particulate matter (PM),” “prolonged pollen
and allergy seasons, and increased mold growth
and persistence due to increased temperatures and
precipitation.”” “Air pollution can exacerbate asthma
and chronic obstructive pulmonary disease (COPD)"
"and increase the risk of heart attack” in older adults,
especially those who have diabetes or are obese.”

One major cause of air pollution is wildfires.
"Wildfire smoke consists of both particles and gases,
depending on what is burned, and includes carbon
monoxide, carbon dioxide, hydrocarbons, ozone,
water vapor, and PM.” PM deeply penetrates the
lungs, causing inflammation and destruction of the

I The Impacts of Extreme Weather on Older Adults

lung parenchyma; older adults with lung diseases
are especially at risk. Wildfire ash, which contains
hydrocarbons and heavy metals, can pollute the
water and land after wildfires.”> Additionally, large
forest fires contribute to an increase in ozone
concentrations and PM at ground level and
contribute to global heating.”

The health effects of air pollutants produced by
wildfires are significant. Short-term exposure (days
or weeks) and wildfire smoke have been strongly
linked to increasing severity of asthma; other
respiratory diseases, such as COPD; inflammation
or infections, including bronchitis and pneumonia;
emergency department visits; and hospital
admissions. Long-term exposure is linked to human
health effects, “such as respiratory and heart-related
illnesses and hospitalizations, adverse brain effects,
depression, memory loss,” and premature death.”
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BUTTE COUNTY, CALIFORNIA—PARADISE FIRE/CAMP FIRE (2018)

The California Camp Fire (FM-5278-CA)" was declared on November 8, 2018, in Butte County, California,
including the town of Paradise (population: 207,303). In Butte County, 18.5 percent of the population was
65 years of age and older.”

The 2018 Camp Fire was one of the deadliest and most destructive wildfires in California’s history.®® Of the
84 known fatalities, 78 were more than 50 years old.®' The catastrophic wildfire destroyed nearly 19,000
buildings and most of the town of Paradise. The wildfires burned structures and produced a range of
harmful and toxic substances. Analysis by the California Air Resources Board detected elevated levels of
lead, zinc, calcium, iron, and manganese. Some of these metals traveled more than 150 miles and were
detected in the air as far away as San Jose and Modesto.

Wildfires lead to smoke inhalation and many older adults are too frail to escape. “The US Fire
Administration estimates that older adults are more than twice as likely than the general population to

die in fires.” Of the 69 bodies positively identified in Paradise, 53 (77 percent) were over the age of 65. "A
quarter of Paradise residents lived with a disability, which is more than double the statewide rate.” Research
confirms that the physical limitations of advanced age make it “more difficult to escape disaster, but so do
the social isolation and stubbornness that experts say are common among the elderly.” Poverty was also a
factor that compounded the risk of death.®

According to fire officials, Ridgewood Mobile Home Park and other mobile homes—particularly those
built before tougher building regulations were enacted in 1976—burned faster as a result of the materials
they were made from, like aluminum and particle board. Because of financial or physical limitations, or
other priorities, property owners found it difficult to retrofit homes with fire-resistant materials and create
defensible space around the property.
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Extreme heat is the greatest
climate risk to the older adult
population

“Extreme heat is the number one weather-
related cause of death in the US,” and it kills more
people than hurricanes, floods, and tornadoes
combined. According to the Environmental
Protection Agency, approximately 1,300 people
die in the US every year from exposure to
extreme heat. "Heat risks to human health are not
often prioritized in climate mitigation and
adaptation plans.”®

Heat waves cause more deaths in the US than any
other natural disaster. Averaged over 30 years
(1991-2020), 138 people die in the US from heat
annually, compared to 85 from floods, 69 from
tornadoes, and 46 from hurricanes.

“Extreme heat is a prevalent public health concern
throughout the temperate regions of the world.”
“As with other types of hazards, extreme heat
can have disastrous consequences, particularly
for the most vulnerable populations.”®* Extreme

pramr . =

Vehicle dashboard showing a temperature of

127 degrees inside a vehicle during a heat wave in
Phoenix, Arizona, in 2023. Photograph by Leola A.
Abraham (CNA).
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heat is the greatest climate risk to the older adult
population. Older adults exposed to extreme heat
can experience multiple adverse effects.®

Older adults who have higher incidence of
cardiovascular and respiratory disorders or those
with chronic conditions are at high risk. Increases
in summer temperatures may expand “the risk
of death in older people with chronic conditions,
particularly those suffering from congestive heart
failure and diabetes. The percentage of older
adults with diabetes, which puts individuals at
higher risk for heat-related illness and death,
has increased.”®

The CDC Climate and Health Program’s Heat
and Health Tracker® reports that "hot weather is
associated with an increase in heat-related
illnesses, including cardiovascular and respiratory
complications, renal failure, electrolyte imbalance,
kidney stones, negative effects on fetal health,
and preterm birth. Specifically, death rates are
noted to rise during and after heat waves."®

In other words, increases in temperature may
increase the risk of death. Older adults “experience

e
EXTREME HEAT IS THE
NUMBER ONE WEATHER-
RELATED CAUSE OF DEATH IN
THE US, AND IT KILLS MORE
PEOPLE MOST YEARS THAN
HURRICANES, FLOODS, AND
TORNADOES COMBINED.

C NA | www.cna.org 20




The Impacts of Extreme Weather on Older Adults

the highest morbidity and mortality during heat
waves."® Climate-driven changes are contributing to
"heat-related illnesses (e.g., heat exhaustion or heat

deaths of people older than 65 years increased by
85 percent compared with 1990-2000, based on
changing temperatures and demographics.®?

stroke) and death.”°During the past 20 years, heat-
related mortality in people older than 65 years has
increased 53.7 percent, “reaching a total of 296,000
deaths in 2018."" A 2023 report published in the
Lancet Countdown found that adults older than 65
years, for whom extreme heat can be particularly
life-threatening, are now exposed to twice as many
heat wave days as they would have experienced
in 1986-2005. The report found that heat-related

In the coming decades, extreme heat events
are projected to become more frequent, more
intense, and longer lasting. “Extreme heat events
are increasingly far outside the historical record
because of climate change.”* Heat not only
endangers health but also contributes to droughts
and wildfires.

ARIZONA HEAT WAVE (2023)

In July 2023, the record-breaking heat affected more than 20 states and up to 120 million people, according
to the National Weather Service.** Phoenix, Arizona broke extreme heat records with temperatures of 100
degrees or above for 31 days in a row. The city of Tucson had temperatures of 100 degrees or above for 45
days straight, reportedly the longest streak on record.®

According to the Maricopa County Department of Public Health Epidemiology and Informatics,
579 heat-associated deaths were confirmed, with 56 under investigation as of November 4, 2023,
compared to 386 deaths in 2022. Moreover, 61 percent of the deaths were individuals at or over
the age of 50. For heat-associated indoor deaths, 85 percent were associated with nonfunctioning
air conditioners.*

To address populations who spend time outdoors, many of whom are older adults, Maricopa County,
where Phoenix is located, coordinated a regional response with partners and set up cooling and hydration
stations. Cooling centers are located in community centers, churches, and other community-based
organizations that provide water and a safe indoor place during the day for refuge from the heat.*” The city
is also planning tree planting and other heat mitigation initiatives for fall 2023.

C NA | www.cna.org 21



Most heat-related morbidity and mortality should

be preventable with improved mitigation,
preparedness, and avoidance of exposure.
Communities experiencing extreme heat can

implement measures such as cooling centers and
programs to purchase or replace air conditioners to
prevent heat-related deaths. In FY 2023, Congress
reauthorized the Low Income Home Energy
Assistance Program (LIHEAP)® to help families with
their household energy costs, and to promote
the use of efficient air conditioning equipment,
support community cooling centers, and more.
LIHEAP is tailored to households with low incomes,
particularly those that have a high home energy
burden (percentage of income that goes to heating
and cooling bills) and/or have members who are
elderly, disabled, and/or a young child.

Climate change may increase
exposures to pathogens in older
adult populations

Climate-driven changes are contributing not only
to heat-related illnesses (e.g., heat exhaustion,
heat stroke) but also vector-borne diseases.®® The
changes in the distribution of disease vectors like
ticks and mosquitoes that are expected to result
from climate change may increase exposures to
pathogens in older adult populations.

Some vector-borne diseases, notably mosquito-
borne West Nile and St. Louis encephalitis viruses,
pose a greater health risk to sensitive older adults
with already compromised immune systems. Climate
change is also expected to increase exposure risk to
waterborne pathogens in sources of drinking water
and recreational water. "Older adults have a higher
risk of contracting gastrointestinal illnesses from
contaminated drinking and recreational water and
suffering severe health outcomes and death."'®

I  The Impacts of Extreme Weather on Older Adults

Additionally, flooding and extreme precipitation
can affect the health and well-being of older adults.
Flooding effects include the spread of infectious
disease and overgrowth of indoor and outdoor
molds and fungi in buildings, which can exacerbate
allergies in older adults with asthma, emphysema,
or COPD and result in increased emergency services
and hospitalizations.

More people will likely be
affected by acute mental health
effects as a result of increasing
natural disasters and extreme
weather events

Extreme heat, wildfires, “hurricanes, and other severe
weather events lead to physical, mental, or emotional
trauma before, during, and after the event."" It is
likely that more people will be affected by acute
mental health issues due to increasing natural
disasters and extreme weather events.'®

Rising temperatures, precipitation extremes, extreme
weather events, and sea level rise have led to
increases in exposures to extreme heat events, poor
air quality, reduced food and water quality, changes
in infectious agents, and population displacement.
These effects have “led to an increase in heat-related
and cardiopulmonary illnesses,” vector-borne
diseases, and mental health issues.'®

Trauma and shock can lead to anxiety,
depression,  phobic and  somatic
impairment, and substance use disorders.
Without intervention, people may begin
to experience post-traumatic stress
disorder (PTSD) symptoms and increase
in suicidality. PTSD is more likely to occur
in people who have lost loved ones,
property, or things of personal value.™®*
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Although the physical health consequences
of climate change are researched, the mental
health effects of climate-related extreme weather
events are often overlooked.' “Correlating
climate change and mental health is challenging
for several reasons, including local and global
stigma and under-reporting, differences in health
systems, and variations in cultural understandings
of well-being. Partly due to this difficulty, the
literature has focused on extremes of heat, with
investigations reporting correlations between
higher temperatures and heat waves and the risk of
violence or suicide.”"% More research is needed to
determine the impacts to mental health.

Existing shortages of health
care workers exacerbate risks
to individuals who require
immediate care during disasters

A growing older adult population, increasing
extreme weather events, and a shortage of health
care workers, including nurses, can increase risk
to older adults during an extreme weather event
where emergency services are stretched. The
US health care system is experiencing a high
demand for emergency care and a decrease in its
workforce. This gap will increase risk and exacerbate
poor outcomes for older adults "and people with
disabilities during disasters when demand for acute
emergency care is heightened.”?

A 2018 Mercer report' revealed potentially severe
shortages of nurses could develop in the next five
years as a result of high turnover. Mercer projects
that by 2025, demand for health care workers
will outpace supply. In its US health workforce
analysis, Mercer estimated that there will be “a
shortage of 446,000" home health aides, nearly
100,000 medical and laboratory technicians,
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95,000 nursing assistants, and 30,000 nurse

practitioners.'®

Research has shown that several groups play key
roles in supporting older adults during natural
disasters.

Nurses and advanced practice providers
play key rolesin ensuring timely screening
for climate-related mental health
effects in vulnerable populations and in
implementing effective interventions to
limit the long-term effects caused by the
acute psychological trauma and chronic
psychological trauma associated with the
consequences of climate change."

The health staffing shortage is placing pressure
on an already overwhelmed US health care system
by reducing access to providers, including direct
service providers (DSPs). People with chronic health
conditions and individuals who rely on DSPs for
day-to-day support are often more vulnerable
to health complications and disproportionately
affected by health care and DSP shortages. Without
support, individuals can experience a decline in
health status, face unnecessary hospitalizations as
a result of compromised care, or have increased
need for emergency services. “Existing shortages
in health care workers exacerbate risks to
individuals who require immediate care during
disasters and are not able to obtain the assistance
they require,” leaving those individuals and their
caregivers with reduced support during and
after disasters.!

Shortages of health care specialists, direct care
workers, lifesaving medical supplies, and accessible,
affordable housing all exacerbate risks for older
adults who often require specialized care before,
during, and after natural emergencies and
disasters. Federal, state, and local EMAs need to
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better understand how the changing climate and
extreme weather events are affecting the health and
well-being of older adults. They need to determine
what this growing population needs, what actions
to take, and what policies and programs to
implement to mitigate risks and prepare for, respond
to, and help older adults recover from disasters.

Recommendations

Federal recommendations

1.

Congress should require federal, state, and local
EMAs to clearly identify the distinct needs of
older adults and their barriers to evacuation and
integrate those needs into disaster preparedness
planning to minimize risks to older adults during
natural disasters.

Congress should continue to fund LIHEAP to
help families with their household energy costs,
including summer cooling, and to promote the
use of efficient air conditioning equipment and
community cooling centers.'?

Congress should pass legislation to address
the shortage of primary care doctors and other
health care providers. The legislation should
address shortfalls in the nation’s supply of
health care providers and incorporate inclusive
recruitment for a diverse health care workforce,
loan forgiveness that encourages health care
providers to work with underserved populations,
and otherinnovative targeted incentive measures.

State recommendations

4. State and local governments should plan for

extreme heat by setting up cooling centers that
provide water and a safe indoor refuge from the
heat in community centers, churches, and other
community-based organizations.

. State and local governments should continue

to develop education programs and train first
responders to identify acute psychological
stress and the potential for chronic mental
health effects on older adults following a
natural disaster.

. State and local governments should encourage

and develop training for public health
professionals on emergency preparedness
and increase the involvement of health care
providers in preparedness and mitigation efforts
to improve health outcomes.
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CHAPTER 2. HOUSING AND LOCATION

Older adults tend to have resided in their homes longer and therefore have older
homes, which may require maintenance and may lack modern climate-related features,
such as fire-resistant siding or other climate-responsive design elements.

Older adults are particularly
vulnerable to climate
change—related health effects
based on the characteristics of
their homes, such as the age,
quality of construction, and
amenities

Many US buildings and homes were not designed
for future conditions or even current climate
change-related extreme weather, and growing flood
and fire activity is forcing residential and commercial
insurers to leave coastal states like California, Florida,
and Louisiana. Older homes were not built with
the climate in mind, lack climate-change adaptive
features, and may not meet modern building
codes, placing older adults at increased risk during
natural disasters.

In 2019, for homeowners age 75 and older,
“the median home construction year was 1972,
compared to 1979 for all homeowners.""
According to the Joint Center for Housing Studies at
Harvard University, “older adults tend to have
resided in their homes longer and therefore have
older homes,” which may require “maintenance and
may lack modern climate-related features, such as
fire-resistant siding or other climate-responsive
design” elements.”™ “Among the homes owned by
people age 75 and older, 3 percent had moderate
to severe problems with plumbing, heating, electric,
wiring, and/or upkeep.”"s

“Housing can protect against or exacerbate the
effects of extreme heat through mechanisms,
such as insulation, thermal mass, ventilation,
shading of the home, high ceilings, and having
cooler rooms” (e.g., basements or rooms with air
conditioning or fans). Air conditioning has been
widely adopted as the main adaptation strategy
to mitigate extreme heat exposure indoors and is
extremely important in reducing the incidence of
poor health outcomes during extreme heat. Central
air conditioning is more effective in overcoming
internal thermal loads during extreme heat and
cooling indoor environments compared to portable
or window units."'®

“In the US, there are disparities in home air
conditioning by race and by age of the home (with
older homes less likely to have air conditioning).”""”
Individuals who are most vulnerable to the health
effects of extreme heat are less likely to have
access to or utilize air conditioners. “Even in
cities with widespread air conditioner use, nearly
40 percent of heat-related deaths happen indoors
as a result of a variety of factors, including
nonfunctioning air conditioning units, lack of
electricity, and disabling air conditioning units
to avoid high financial costs.”""® “In buildings
without adequate cooling systems, people may
be exposed to elevated indoor temperatures, thus
increasing the risk of heat-related health effects.”"™

Despite the dependence on air conditioning
for cooling during extreme heat, one of the
many protective factors often studied with
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regard to heat stress is the role of buildings.
Depending on the building architecture, design,
orientation, materials, and ventilation, extreme
temperatures may be exacerbated indoors,
as compared to outdoor temperatures during
extreme heat events due to internal heat loads
and the building’s thermal mass.

The change in climate means states that did not
previously need amenities such as air conditioners
may now require them. Older residential
structures in traditionally milder climates that were
designed to retain heat in cold months may face
difficulties as average temperatures increase. A
greater vulnerability to extreme heat can exist
“among older adults living in homes built before
1940 and in cities with lower rates of residential
air conditioning use.”” One notable example
is the June 2021 Excessive Heat Event in the
Pacific Northwest, where at least 83 people lost
their lives to hyperthermia or elevated body
temperature; most lived alone in homes with no
working air conditioning or fans. According to
the State of Oregon’s Initial After-Action Review
of the June 2021 Excessive Heat Event, unlike
other hazards, excessive heat (and the magnitude
of the June event) is not a hazard Oregon had a
history of experiencing.’® Since older adults
generally spend most of their time inside their
homes, federal, state, and local officials developing
preparedness plans should note these issues.

Multiple factors disincentivize
older adults from making home
Improvements to prepare for
extreme weather

Although older adults may own their homes, they
also tend to live on fixed incomes from savings,
pensions, or Social Security. As the cost of living
and inflation skyrocket, limited income, taxes,
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and medical costs may prohibit older adults from
making home improvements to meet modern
standards and prepare for extreme weather events.

According to the US Census Bureau, "the
homeownership rate (the percentage of all
occupied housing units that are owner-occupied)
is the highest among people ages 65 to 74
(79 percent)."?? According to the US Bureau of
Labor Statistics (2016), "housing was the greatest
expense in dollar” amount and as a share of total
expenditures for older households (55 and older).'®
“In 2019, the median value of homes owned by
older persons was $200,000 (with a median
purchase price of $75,000). In comparison, the
median home value of all homeowners was
$230,000 (with a median purchase price
of $150,000)."24

For older adults still renting, they must contend
with rising rental prices. The US Census Bureau
ACS (2017-2021) reported that “over 19 million
US renter households spent more than 30 percent
of their income on housing costs in 2021."1%
Paying more than 30 percent of income on rent is
considered a cost burden. Nearly half of the counties
where renters had the highest median housing cost
ratios were in the South. Florida was among the
“states with the largest number of counties where
renters’ median housing costs exceeded 30 percent
of their income.”?

In addition to cost concerns, older adults may be
reluctant to adapt their homes to modern standards
because of a lack of trust or fear of fraud when
engaging with contractors. During interviews,
stakeholders noted that older individuals are often
unsure of where to turn for trusted contractors;
this deficit was especially pronounced during the
height of the COVID-19 pandemic, when the costs of
contractors were high, trust was low, and availability
was scarce because of slowed supply chains.
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Finally, some older adults view climate change as a
“young person’s problem” and think that they will
not have to worry about climate-related extreme
weather events directly affecting their health,
homes, and livelihoods. Older people who believe
that climate change will not have significant impacts
in their lifetimes are less inclined to update their
houses to mitigate climate impacts. Others dismiss
that climate change is causing storms and other
weather events to become more extreme.’

Geographic location is a factor
in how extreme weather events
affect older adults

More than half of older adults in the US live in areas
that disproportionally experience the effects of heat
waves, forest fires, hurricanes, and coastal flooding.
More than half of the older US adult population
“is concentrated in 170 counties” (5 percent of all
3,143 US counties), and about 20 percent of older
Americans live in counties “in which a hurricane or
tropical storm made landfall over the last decade.”?

California and Florida are among the top five states
where older adults are concentrated. “Florida is a
traditional retirement destination with an older adult
population accounting for 16.8 percent of the total
in 2010, nearly 4 percentage points higher than the
national average.”'? Theincreasing severity of tropical
storms may pose particular risks for older adults in
coastal zones. Atleast 10 percent of the US population
lives in 500-year floodplains, according to
New York University Furman Center, which now
flood much more frequently than historically
predicted. Yet developers continue to build in
locations known for flooding and natural disasters.
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"Other geographic risk factors common to older
adults are the urban heat island effect, urban sprawl
(which affects mobility), characteristics of the built
environment, and perceptions of neighborhood
safety.”*® Increased urbanization (more people
concentrated in fewer counties) and an increasingly
aging population may lead to increased heat-related
health issues.™!

“According to the United Nations Population
Division, 68 percent of the planet's population will
live in urban areas by 2050, up from 55 percent in
2018."132 Extreme heat is a danger to all segments
of society, but people in dense urban environments
suffer the most. Urban centers tend to have a high
density of buildings, paved roads, and parking
lots—all of which absorb and retain heat. The
connection between urbanization and heat risks will
become urgent as people move to urban areas.

In large metropolitan areas, disease incidence
among older adults is expected to increase even
in regions with relatively modest temperature
changes. Heat waves combined with urban heat
islands can result in large death tolls, with older
adults, the unwell, the socially isolated, and outdoor
workers being especially vulnerable, although
acclimatization and heat health-warning systems
can substantially reduce excess deaths. Heat waves
pose a challenge for major cities. In urban areas,
heat waves also have negative effects on air quality
and the number of days with high pollutants, ground
level ozone, and suspended particle concentrations.
Urban expansion into flood-prone areas increases
flood risk, since more people live in those areas.
Flooding can also affect mental health when
individuals face the destruction of their homes
and livelihoods.
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Social isolation increases risk
during natural disasters since
the population living alone

increases with advanced age

Social isolation is a well-documented issue among
olderadults. About 27 percent(14.7 million) of allolder
adults living in a community (noninstitutionalized)
in 2020 lived alone (5 million men, 9.7 million
women). They represented 20 percent of older men
and 33 percent of older women. The proportion
living alone increases with advanced age for both
men and women. “A relatively small number of
people (1.2 million) age 65 and older lived in nursing
homes in 2019. The percentage increases with age,
ranging from 1 percent for ages 65-74, 2 percent for
ages 75-84, and 8 percent for” those 85 plus.’

Social isolation enhances risk during natural
disasters, since the population living alone increases
with advanced age.

Older adults who live in rural areas may
be isolated, have limited social networks
or family supports, and/or have fewer
economic resources than those living in
more urban areas. Rural-residing older
adults are often exposed to a greater level
of danger during disasters, have greater
risk of experiencing life-threatening
challenges when trying to evacuate or
relocate, and are less likely to receive
disaster warnings.'*

EMAs and organizations such as the American Red
Cross recommend that older adults living alone
create a contact list of people who can help during
an emergency.’® Older adults living alone should
list family, friends, and neighbors, as well as out-of-
town contacts, and carry the contact list in their
wallet. In addition, older adults should identify
which television and radio stations broadcast
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on the Emergency Alert System and determine
which special radios and other communication
apps provide early warnings of emergencies.
While providing disaster preparation guidance
is important, state and local EMAs should use
technology to better identify individuals living
in isolation; better communicate response and
evacuation plans, routes, and meeting places; and
provide transportation for those who do not own a
vehicle or drive.

Recommendations

Federal recommendations

1. Congress should pass legislation to
provide incentives to older adults for home
improvements, such as air conditioning, in
preparation for extreme weather to protect
the growing older adult population who face
inflation and increasing costs of living.

State recommendations

2. States that have not previously prepared
for extreme weather, such as extreme heat,
should prepare for all unforeseen climate
change-related scenarios. State and local EMAs
should conduct scenario planning and exercises
to better prepare.

3. State and local EMAs should plan for extreme
heat by determining whether health-warning
systems can substantially reduce excess deaths.

4. State and local EMAs should continue to
leverage technology and data, such as ArcGIS
mapping tools and NOAA's National Centers for
Environmental Information Climate Data Online,
to better understand where individuals living in
isolation are located and how best to provide
access in a disaster.
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CHAPTER 3. ECONOMIC EFFECT

Older adults experience more difficulty recovering fro.m a disaster than younger
persons, particularly if they have limited individual, social, and financial resources.

The increase in extreme weather
events is resulting in significant
social and economic costs to
older adults

As the cost of living increases, including the cost
of food, housing, and medical out-of-pocket costs,
older adults who live on fixed incomes will be less
likely to afford health care, medicine, and home
upgrades to prepare for a disaster or rebuild or
relocate following a disaster. They are also facing
poverty and working past retirement age.

Older adults often live off fixed income from savings,
pensions, or Social Security. In a US Census Bureau
report (2018), Social Security (90 percent) was the
most common type of household income received
among the population 65 and older.”® The median
income of older persons was $27,398, and family
households headed by persons age 65 and older
reported a median income of $70,254.

The costs of living and health care are increasing.
In 2019, older adults (65 and above) "averaged
out-of-pocket health care expenditures of $6,833,"
up 41 percent from 2009. In addition, about
“1.1 million people age 60-plus were responsible for
the basic needs of at least one grandchild under age
18 living with them.""3

As the costs of electricity and utilities increase,’®
older adults may face tough choices about
whether they can afford to heat or cool their
homes. There are several benefit programs to help

older adults with disabilities pay for energy and
utilities. Programs such as LIHEAP, Weatherization
Assistance Program, and other forms of emergency
assistance are available to older adults, and these
programs should continue to be funded.

The cost of living crisis, inflation, and energy
prices can be linked to increased poverty."* “In
2019, nearly 1 in 10 people age 65 and older (8.9
percent or 4.9 million) lived below the poverty level.”
"Another 2.6 million or 4.4 percent of older adults
were classified as ‘near poor’ (income between the
poverty level and 125 percent of this level). A higher
percentage of older persons living alone were poor
(16.1 percent) compared to older persons living with
families (5.3 percent).”™

Further, older adults continue to work past
retirement age. In 2018, "around 30 percent of
males and 22 percent of females ages 65 to 74 were
in the labor force.”"* However, during the COVID-19
pandemic, between March and April 2020, the
unemployment rate for adults age 65 plus more than
quadrupled.™ Although “the percentage of people
in poverty was lower for the population age 65
and older than for the total population, a higher
percentage of older women (about 11 percent) than
older men (about 7 percent) were in poverty.”™

“In general, older adults may experience more
difficulty recovering from a disaster than younger
persons, particularly if they have limited individual,
social, and financial resources.”™ Older adults are
“more likely to suffer significant financial losses
after a disaster than younger groups and frequently
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cannot absorb disaster-related expenses because
of preexisting financial constraints, shorter time
horizons, and an inability to recoup losses."'#

The longer term economic effect of storms can also
fall more heavily on older residents. Only a fifth of
renters and a third of homeowners in the AARP
survey said they were "very confident” that they
could rebound financially from a natural disaster.
“Low-income renters without insurance to cover their
losses are among the most at risk; for homeowners,
rebuilding can take years” and provide “opportunities
for scammers that target the elderly.”™#

Older adults who may need to purchase new homes
after a natural disaster will be affected by higher
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interest rates. According to the WEF Global Risks
Report 2023, global mortgage rates have reached
their highest levels in more than a decade. Some
estimates suggest that the increase in rates amounts
to a 35 percent increase in mortgage payments
for homeowners. Rent inflation also increased
before easing, disproportionately affecting lower
socioeconomic groups who are more likely to rent
but least able to afford rental price hikes. “Retirees
will also be affected as pensions fail to keep pace
with higher inflation.”™ Higher costs can result in
trade-offs in spending choices and worsen health
and well-being for communities (see Figure 10).

Extreme weather events also affect communities.
The health risks associated with climate change—

Figure 10. United States annual inflation rates, 2013-2023

2013 2014 2015 2016 2017

2018

2019 2020 2021 2022 2023*

Source: US Inflation Calculator, “Current US Inflation Rates: 2000-2023."

C NA | www.cna.org 30




death, illness, disruptions to care from disasters,
and lost workdays—carry a steep economic cost.
The Natural Resource Defense Council and the
University of California, San Francisco recently
teamed up to quantify that cost. The costs of just
10 climate events in 2012, including wildfires in
California, Lyme disease in Michigan, and algal
blooms in Florida, among others, totals about
$10 billion in health costs across the US.
About 65 percent of the illness costs were
paid for by Medicare and Medicaid, pointing
to the outsized harm of climate change to
older adults and low-income people.

Insurance costs have increased,
but in some states insurance
options have decreased, putting
older adults at risk of being
uninsured

Extreme weather is threatening older adults’ abilities
to protect their homes and property. The cost of
insurance in states most affected by disasters is
increasing for homeowners and for landlords who
rent to older adults. Data show that millions of
low-income seniors who rent are cost burdened,
meaning they pay more than 30 percent of monthly
income on rent and utilities’™ (see Figure 11).
In general, seniors may forgo insurance due to
the cost and may leave their property uninsured
and in disrepair following a disaster such as
flooding. This could lead to foreclosure, health
issues such as mold, or other concerns.

As insurance companies are identifying risk
exposure to extreme weather, such as stronger,
more intense hurricanes and wildfires and the high
costs associated with them, insurance companies
are leaving states such as Florida, California, and
Louisiana, affecting thousands of people. Florida
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has among the highest homeowner’s insurance
premiums in the US. Insurance rates in Florida
almost doubled in the past five years. The average
annual cost of a "Florida homeowner’s insurance
policy increased to $4,231 in 2022, nearly three
times more than the US annual average of
$1,544, according to an Insurance Information
Institute analysis.”™"

Althoughindividuals continuetolivein high-risk areas
such as floodplains, most homeowner’s insurance
neglects to cover flood damage. The National Flood
Insurance Program (NFIP), managed by FEMA, offers
flood insurance to property owners, renters, and
businesses.’® According to the Association of State
Floodplain Managers, the NFIP minimum standards,
the basis of flood codes across the country,
have not been updated in 45 years, making it
difficult to design resilient buildings, and the
US lacks consistent flood design standards for
infrastructure. Although FEMA is updating its flood
maps, evolving its flood hazard data, and "working
on a new rating methodology for flood insurance,”
state and local governments must still adopt them
into laws that inspectors can use to measure the
safety of buildings.'

Some states are developing hazard mitigation
plans to support insurance. The Missouri State
Hazard Mitigation Plan 2023, Goal 3.4, supports the
NFIP, Community Rating System (CRS), earthquake
insurance, and other programs that reduce the
effects of property disasters. Other mitigation
measures—buyouts, floodproofing, insurance
awareness, implementation of higher regulatory
standards, adoption of building codes, participation
in the CRS Program, and pre-staging of emergency
response resources to reduces losses—would
mostly benefit at-risk counties in Missouri.™

The American Rescue Plan includes provisions to
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make comprehensive coverage more affordable
and accessible, particularly for many older people.
Its premium tax credits provide enormous benefits
to older people, who otherwise face premiums three
times higher than younger people. The Rescue Plan
also includes a new financial incentive for additional
states to expand Medicaid. Future legislation can
further the goal of achieving universal coverage by
making the American Rescue Plan’s “premium tax
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credit improvements permanent, further lowering
premiums and cost sharing and providing a federal
health care plan to uninsured people caught in the
‘coverage gap' in states that have not expanded
Medicaid. Such changes are acutely needed to
improve access to coverage and lower costs for older
people but would also help people at every age.”™*

Figure 11. Millions of low-income senior renters are cost burdened

5 million
pay more than 30% of their income on rent

\

...of which 3 million
pay more than 50%
of their income on rent

Source: Center on Budget and Policy Priorities.
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Recommendations State recommendations
) 4. States should develop hazard mitigation plans
Federal recommendations to support insurance, including the NFIP, CRS,

earthquake insurance, and other programs
that serve to reduce the effects of disasters on
properties.

1. Congress should pass legislation to further the
goal of achieving universal coverage by making
the American Rescue Plan’s premium tax credit
improvements permanent, further lowering
premiums and cost sharing, and providing a
federal health care plan to uninsured people
caught in the “coverage gap” in states that have
not expanded Medicaid. Recovery legislation
should build on the Affordable Care Act's
improvements in coverage for adults over 55.

2. To ease the pressure on older adults and other
at-risk populations, the federal government
should continue to fund energy/emergency
assistance programs or offer fuel rebates or other
assistance to adults over 65.

3. Congress should continue to fund the LIHEAP to
help families with their household energy costs,
including summer cooling, and to promote the
availability of efficient air conditioning equipment
and community cooling centers.'®
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CHAPTER 4. EMERGENCY MANAGEMENT

The global mortality rate of people with disabilities in natural disasters is up to four
times higher than that of people without disabilities because of a scarcity of accessible
information, early warning systems, and transportation, and discriminatory attitudes.

PREPAREDNESS

A lack of inclusive disaster
mitigation and preparedness
planning can have devastating
effects on older adults during
extreme weather events

The research evidence suggests that “older adults,
particularly those who are living with chronic
health conditions, are low-income, have low
literacy skills, and/or tend to disproportionately
experience greater adverse outcomes
during disasters and emergencies."’”  This
disproportionate effect is also the result of a lack of
inclusive planning.'

At-risk populations, such as older adults, are
not consistently engaged in disaster planning.
However, this population has distinct needs that
should be considered during disaster planning.
Their needs are related to advanced age and
preexisting health conditions that increase risk
during natural disasters. During disasters, older
adults and individuals with disabilities may need
accommodations such as “"wheelchair-accessible
vehicles and shelters, medication,” or sign language
services.” "The global mortality rate of people with
disabilities in natural disasters is up to four times
higher than that of people without disabilities”
because of a scarcity of accessible information,

early warning systems, and transportation, as well
as "discriminatory attitudes within institutions and
among individuals."1%

The National Preparedness System is built around
a whole-community approach to planning and
implementing preparedness efforts. Effective whole-
community planning requires federal and local
emergency management agencies to involve all
people, including older adults and individuals with
disabilities, throughout the planning process.”® The
system can help public officials better understand
a community’s needs and capabilities and plan
accordingly so that each group knows its roles
and responsibilities for effective stakeholder
collaboration. Some examples include the following:

« The Missouri State Hazard Mitigation Plan
2023 recommends including members
of communities at greatest risk—and
compensating them “for their involvement,
when appropriate—in planning and
decision-making.”"®

« An evaluation of the Hazard Mitigation
Plan for Butte County, California, where the
Camp Fire (2018) took place, found that
social vulnerability was not mentioned in the
planning. Specific Social Vulnerability Index
variables should include high concentrations
of elderly residents and people with
disabilities and lack of access to quality
housing and transportation options.'s
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« Arizona has created an Office of Heat
Response and Mitigation. Phoenix, Arizona;
Miami, Florida; and Los Angeles, California,
have hired “chief heat officers” to raise
the public’s awareness about the dangers
of extreme heat, to respond to heat
emergencies, and to conduct more
deliberate planning for heat-related
incidents in the future.

A lack of inclusive disaster planning will have
devastating  consequences on  community
resilience in general, especially during extreme
natural disasters.’® On June 10, 2019, H.R.1744,
the Real Emergency Access for Aging and Disability
Inclusion for Disasters Act,'® was introduced
to increase investment in disaster research and
technical assistance, review FEMA spending,
and review accessibility compliance. The bill
would allocate funding to focus on gaps in
response efforts for the aging and disabled
communities. Moreover, it creates coalitions
of “people with disabilities and older adults to
inform recommendations on best practices.”®
The bill failed to pass in 2019; although the bill
was reintroduced on March 29, 2023, in both
the Senate (S. 1049) and the House (H.R. 2371), it
still has not passed.’®
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Despite the dangers of extreme
heat on older adults, it is not
listed as a qualifying event in
the statutory definition of major
disasters

While heat waves kill large numbers of people
(and livestock, crops, and wildlife), infrastructure
damage caused by them (such as melted pavement
and wires) is relatively minor. Despite the dangers
of extreme heat on individuals, especially older
adults, it is not listed as a qualifying event in the
statutory definition of major disasters. In other
words, extreme heat is not on the list of disasters for
which  communities would be eligible for
federal government assistance,'® although it is
included in the list of hazards in the Stafford Act
(Section 205): "A participating entity may use
funds in the entity loan fund to provide financial
assistance for projects or activities that mitigate the
impacts of natural hazards including—(A) drought
and prolonged episodes of intense heat.”®

FEMA is accustomed to dealing with the tremendous
physical damage that major storms can cause to the
built environment. The agency devotes considerable
resources to deal with floods, tornadoes, and
hurricanes, but little for heat. FEMA primarily focuses
on declaring disasters and emergencies, but no such
declarations have occurred for heat events other
than droughts.

FEMA traditionally uses individual assistance (IA) and
public assistance (PA) programs to address structural
damage, whereas heat mainly affects individuals.
However, FEMA now has new, largely untested
authority to address heat waves. Under the agency's
Individuals and Households Program Assistance
and Other Needs Assistance, it may provide funding
to individuals and households to purchase new
air conditioning units and/or electric fans in areas
affected by extreme heat.
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State laws do not provide Recommendations
specific guidance on how ,
counties should plan for and Federal recommendations
include older adults and 1. ;ongress shogld gpdate the Stafford Act and
. oo . introduce legislation to add extreme heat
individuals with access and to the list of disasters for which states can
fu nctiona| I’]eeds N evacuation request an emergency or disaster declaration
p|anS making them eligible for assistance from
FEMA’s IA and PA programs and other federal
The need to evacuate an area can pose government support.
increased health and safety risks for older
adults, especially those who are poor 2. Congress should pass legislation to improve
or reside in nursing or assisted-living the inclusion of older adults and individuals
facilities. Moving patients to sheltering with disabilities in the mitigation, preparation,
facilities is complicated, costly, and time- response, and recovery phases of natural
consuming and requires concurrent disasters.

transfer of medical records, medications,

d medical . Lm0 3. FEMA should bolster its Building Resilient
and medical equipment.

Infrastructure and Communities (BRIC) program

The increased risk is also the result of the difficulty to help communities increase resilience to heat
individuals have evacuating without assistance, waves, droughts, wildfires, flood, hurricanes,
accessinglifesavingmedicalequipment, andreceiving and other hazards by preparing before
accurate information, assistive technologies, and disaster strikes.

effective emergency services'”

In California, to give one example, although a state State recommendations

law passed in 2016 requires each county to consider 4. State and local governments should collaborate

access and functional needs in its evacuation plan, and exchange climate data and best practices
the law does not specify how in-depth those efforts with other state and local entities with higher
should be or how much money should be spent hazard risk, including extreme heat and/or
on them.” vulnerable populations.

5. State laws should require detail in evacuation
plans concerning older adults and individuals
with access and functional needs and specify
funding amounts to be dedicated to inclusive
planning for this growing population.
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RESPONSE

Older adults have distinct
medical needs that make
them less likely to evacuate in
disasters

There are documented reasons why older adults
choose to remain in their homes rather than
evacuate during emergencies or natural disasters.
Older adults have distinct and complex needs and
face many more obstacles during emergencies than
most people. These include medical needs, limited
mobility, isolation, and distrust of authority. These
medical needs, in particular, may discourage this
group from evacuating.

Medical needs of older adults may be related
to advanced age and can include chronic health
issues. “It is not unusual for older persons to
face chronic health conditions compounded by
sensory deficits (e.g., limited vision or hearing),
reduced mobility, cognitive decline, or mental
health conditions such as depression or anxiety."'”?
During a disaster, older individuals may have
difficulty evacuating without assistance or
access to lifesaving medical equipment, assistive
technologies, and effective emergency services.'™

Older adults using assistive technology may have
functional limitations which, due to physical or
mental impairment, require the individual to use
special services or accommodations not typically
made for other individuals. These limitations may
include mobility limitations, sensory limitations, or
intermittent chronic conditions that require them
to use assistive devices such as canes, walkers, or
wheelchairs for ambulation, balance, or general
mobility; vision or hearing aids; medical equipment
such as oxygen concentrators or nebulizers; or a
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personal emergency response system that alerts
a 24-hour call center in a health emergency.
Still others with developmental or intellectual
disabilities may have aged in the community or in
a residential care facility and require use of special
devices and equipment.’”

Households with older adults
are likely to be tied to their
communities and their homes
and are less likely to evacuate

During extreme weather events, older adults
prefer to remain in the comfort of their homes and
within their communities following a disaster.'®
“From 2019 to 2020, only 4 percent of older persons
moved, as opposed to 10 percent of the population
below age 65. Most older movers (55 percent)
stayed in the same county. The other older movers
either remained in the same state (26 percent) or
moved out of state or abroad (19 percent).”"”

In general, older adults prefer to remain near their
families, friends, homes, and communities, and
may not want to leave their pet(s) behind. Older
adults who have experienced multiple disasters
and lack trust in local authorities or federal disaster
responders may choose to remain home rather
than evacuate to a shelter. Older adults who live
in rural areas also may not evacuate because they
do not want to leave behind their livestock, which
they rely on for income. In other instances, some
older adults may feel cultural or spiritual ties to the
land where their families have lived for generations
and may choose not to evacuate or relocate.
During Hurricane lan in 2022, “several residents
said they had defiantly ridden out the storm in the
homes they had poured their savings into, partly
to ensure they could easily begin cleaning up the
damage.""’®
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Many households with older
adults have limited resources, a
lack of transportation, and other
barriers to evacuation

Older adults are less likely to evacuate than other
individuals for a number of reasons. Older adults who
areaginginplaceorlivealone,who careforlovedones,
or who have limited English proficiency are especially
at risk. “These individuals may lack the awareness
and resources to evacuate.”'” Rural-residing older
adults are also at greater risk; they are “less likely to
receive disaster warnings,”'® may be isolated, have
limited social networks or family supports, and/or
have fewer economic resources than those living in
more urban areas.

Economic barriers are a key factor that may dissuade
older adults from evacuating. Older adults who
live on fixed incomes or below the poverty line or
are residents of low-income communities are at a
disadvantage during disasters such as wildfires
because of their limited resources when needing
to evacuate and relocate to new housing.’®" Older
adults with low incomes are less likely to evacuate
because of the costs associated with evacuating,
including transportation, food, water, bedding,
medicine, and the loss of access to health care.

One study found that during Hurricane Irma
(Florida, 2017), which prompted one of the largest
evacuations in US history of over six million
people, “older adults were less likely to shelter
with family than with friends, which suggests that
social connections may be important. Older adults
were also less likely to evacuate to a hotel or motel.”
This may be the result of the

costs of hotels or motels or the barriers
that older adults face during the
evacuation process. Respondents with
pets were less likely to stay at a hotel
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or motel or at a public shelter. Often,
hotels, motels, and public shelters do
not allow pets, which decreases the
likelihood that individuals would choose
these sheltering options.’®

Some older adults may not have access to a credit
card to pay for a hotel room. In addition, during
Hurricane Irma, some non-evacuees (34.7 percent)
reported that they stayed because they wanted to
protect their properties.'®

During a disaster with a mandatory evacuation,
access to public transit for older adults is critical.
Some older adults may not have access to a vehicle,
may not drive, or may not have reliable mass
transportation in their community. “Jurisdictions
face transportation resource gaps for emergency
evacuations. The need for accessible transportation
during disaster response and evacuation often
surpasses the resources of the local community,
forcing jurisdictions to be creative”; communities
frequently become dependent on volunteers for
transportation during disasters.”® To evacuate,
older adults may require transit and paratransit
transportation options and shelters that are
accessible and ADA-compliant.

Early warning systems are not
always designed for older adults

Chronic health conditions and other health
conditions can delay older adults from receiving
emergency alerts during disasters or reduce their
ability to respond to evacuation orders.’®> Older
adults may have difficulty if they do not understand
the early warning system and the need to evacuate.
If the early warning system is not sounded
because of poor maintenance or a lack of trained
staff, this increases risks to the community and
decreases trust.

In 2023, the fires in Maui raised attention to the
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failure of early warning systems and cell phone
alerts. According to AARP (August 2023), the
county received the blame for failing to issue
sufficient warnings. “Maui’'s  official warning
system—80 outdoor sirens—never sounded as
the fires raced toward the town at a mile per
minute. Cell phone alerts to evacuate were issued,
according to Hawaii officials, but many locals report
they never received them."1s

Disaster communications may
not reach older adults, causing
gaps in information-sharing and
trust

During interviews, stakeholders noted that
communication remains a key factor to reaching
older populations, especially in rural areas. However,
federal, state, and local EMAs are not always able to
reach this demographic, creating information gaps
and deepening community mistrust.

Older adults may have difficulty receiving accurate
information. Evacuation information, including
orders, is not uniformly communicated in ways
and via media that are accessible to older adults
or those with access and functional needs. Such
information is often communicated in ways that lack
use of American Sign Language, captions, and plain
language on websites, instructional materials, and
television and radio announcements.

Those who live remotely, who do not have access
to mass media or social media, or who have limited
English proficiency may not understand the
communications messaging and therefore the
level of risk associated with a particular emergency
or disaster.

Federal, state, and local responders continue to
have a trust gap in communities where
communications, outreach, and engagement is not

4. Federal,
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sufficient. Olderadultsinsome communities may have
strong relationships with local community-based
organizations, including NGOs and faith-based
organizations.

Recommendations

Federal recommendations

1. Congress should issue a review of early warning
systems to standardize the systems and embed
accountability.

2. Federal agencies should review, consolidate,
and enhance existing guidance for effective
communications before, during, and after
disasters. A comprehensive guide should
be regularly updated and distributed across
all response agencies and NGOs to foster
consistency in communication.

Federal and state recommendations

3. Federal, state, and local EMAs must clearly
identify and better understand the distinct needs
of the growing older adult population; adopt
evidence-informed, uniform, and collaborative
emergency preparedness interventions for all
older adults, particularly for those who live alone
and use medical equipment requiring electricity;
and ensure that programs tailored to older adults
are adequately resourced and available before,
during, and after disasters.

state, and local EMA emergency
management plans should include tailored
interventions to support older adults, particularly
those who have economic barriers to evacuating
or relocating.

5. Federal, state, and local EMAs must ensure
transportation and sheltering resources are
available, plentiful, and free for evacuees
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to encourage evacuation compliance. The
evacuation needs of older adults and other
at-risk groups must also be identified and met.

6. Federal, state, and local EMAs should fund and
coordinate with community organizations,
including faith-based organizations, to build
trust and reach older adults during and after
a disaster.

RECOVERY

Older adults who shelter in place
are susceptible to cascading
effects of disaster impacts, such
as physical damage and loss of
access and power

When a community is affected by a disaster, the
regular health care services that the community
has access to are also affected. If sheltering during
a disaster, an older person’s access to medications
and pharmacy refills, health care, and other supports
are disrupted. "Disasters also disrupt access to health
care services, oxygen, hemodialysis, personal care
assistance, and medical devices."'®

Loss of power also impacts older adults after
disasters. Without power, electrically powered
assistive technology (e.g., ventilators and oxygen)'®
may not function properly, or it may be lost or
damaged, “and backup batteries may not always
be at hand.”® Additionally, the “refrigeration
needed for some types of medications may also be”
disrupted.” When Hurricane lan made landfall in
Southwest Florida in 2022,"" older people with
limited mobility and those with chronic health
conditions requiring the use of electrically powered
medical devices were especially vulnerable.
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Evacuation shelters may not
accommodate the needs of older
adults

It is widely reported that evacuation shelters do not
provide equivalent provisions to older individuals
with access and functional needs. Evacuation shelters
may not be equipped for older adults and may not
have accommodations, often forcing older adults to
be segregated, sometimes apart from their families
and natural supports during disasters. They are then
placed in separate locations or settings from the
general population.

Older adults must bring their own medications and
equipment to shelters, and many have limited access
to support staff, putting them at risk. Accessing
prescriptions in a disaster or emergency can be
challenging, from finding an in-network pharmacy
to replacing damaged or lost drugs. In general,
insurance providers do not allow individuals to
“stockpile” medication. In cases when stockpiling is
allowed, the guidance on how much can be stored
is unclear.

Older adults who require personal attendant services
(PAS) may not have access to them in an evacuation
shelter. Historically, shelter operators fail to plan
and meet the need for PAS, attendant care services,
and personal care services in shelters. Although PAS
is required by federal law, this gap has persisted,
leading to “denial of full and equal services.™
Finally, disaster shelters and services do not routinely
have sign language interpreters nor procedures
written or presented in plain language.
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Recommendations

Federal and state recommendations

1.

Congress should appropriate funds to FEMA for
the express purpose of ensuring that evacuation
shelters provide accommodations to ensure the
safety of older adults.

Emergency management plans should include
tailored interventions to support older adults,
particularly those who live alone and are
electricity dependent.
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CHAPTER 5. PLANNING FOR THE FUTURE NOW

Consecutive disasters can strain critical infrastructure and support services and stretch
resources such as equipment and supplies as well as human resources.

Federal, state, and local
emergency management
agencies must rethink disaster
mitigation, preparedness,
emergency response, and
recovery as extreme disasters
and polycrises become the
new norm

Although a central aim of the Paris Agreement is to
limit global temperature rise to 1.5 degrees Celsius
by the end of this century' to avoid the worst effects
of climate change, climate-related extreme weather
events are occurring now. Risks related to extreme
weather will continue to accelerate during the next
two to ten years (2033) rather than by 2100.

Today, climate-related extreme weather events are
the new normal. In the past, natural disasters would
occur one at a time, and communities would have
time to recover and rebuild. Now disasters do not
occur as isolated events but seem to compound or
contribute to concurrent crises.

Local governments are already experiencing
compounding disasters, where two or more
extreme events occur simultaneously, often with
different causes. Chronic deteriorating conditions
can compound acute events, for example, when
an extreme and prolonged drought is followed
by wildfires or an intense rain storm leads to
landslides and flooding. Extreme heat is linked to
other risks such as drought, wildfires, and power

outages. "Most notably, the rise in vulnerability
to drought is lengthening wildfire seasons in the
western states.”” Droughts can be intensified
by unusually warm temperatures, and dry, hot
conditions can increase the “potential for extreme
wildfires to spread rapidly and burn with more
severity,” therefore costing more to suppress.’®

In 2021, “"the most intense 22-year drought in
the western US" was compounded by hot, dry
conditions that contributed to extreme wildfires.’
California experienced drought-enhanced wildfire
seasons that produced wildfires and mountainside
burn scars, followed by atmospheric rivers of heavy
rainfall that enhanced landslides and flooding.
In 2022, the California Fire Incident Archive
reported that California experienced 7,477 wildfires
and 554,342 total emergency responses, with
331,360 acres burned, 876 structures destroyed, and
9 fatalities.””

Consecutive disasters (e.g., in 2022, Florida was
affected by Hurricanes lan and Nicole in the span
of several weeks) can strain critical infrastructure
and support services and stretch resources such as
equipment and supplies as well as human resources.

Federal, state, and local EMAs and communities
are also facing polycrises—clusters of related
global risks with compounding effects, such that
the overall effect exceeds the sum of each part.®
Examples of polycrises include the COVID-19
pandemic and the 2020 California wildfires,
where parts of Sonoma, Lake, and Napa counties
experienced COVID-19, a heat wave, wildfires,
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and rolling power outages; and Hurricane Hilary
and the Ventura County, California, earthquake,
or "Hurriquake” in 2023. These extreme disasters
strain resources, leading to fatigue, and challenge
the ability of communities to recover and build
resilience. Increasing extreme weather events can
deplete federal emergency funds.

In 2023, Hawaii wildfires and dozens of other
natural disasters forced FEMA to withhold funds,
thus forcing states and localities to pay for
recovery projects themselves and wait for
FEMA reimbursement or delay the start of the
projects. “The Continuing Resolution signed
September 30, 2023, enabled FEMA to resume
funding for more than 2,400 projects across
the country.”®

The future of disaster recovery “requires more than
getting back to normal, especially when ‘normal’
may be a major contributor to a community’s
vulnerability to compounding and cascading
disasters.”?® Recovery requires acknowledging the
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reality of a changing climate and the possibility
that the way communities designed and built their
infrastructures, created their building codes, and
implemented land use regulations contributes
to or even amplifies the effects disasters have
on those communities.

Federal, state, and local EMAs urgently need to
disrupt the status quo and recalibrate how the
US thinks about disaster mitigation, preparedness
and emergency response, and recovery actions in the
face of compounding and cascading events becoming
more common. As communities grow older and
expectations for equity in disaster increases, federal,
state, and local EMAs will require a significant shift in
the disaster management framework, one that takes
a holistic view of communities to meet demand, save
lives, and strengthen community resilience.
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APPENDIX A:
INSIGHTS AND RECOMMENDATIONS

Insights Recommendations
CLIMATE-RELATED EXTREME WEATHER EVENTS

1 Natural disasters and extreme weather The US must keep its commitment to the Paris
events rank as the top two most severe Agreement and take a government-wide approach
global risks to the world in the upcoming to climate as identified in the executive order (EO)
two-year period. on Tackling the Climate Crisis at Home and Abroad.

2 Climate-related extreme weather events are  Congress should replenish the disaster fund by
increasing in frequency, severity, and cost. approving either an FY 2024 budget or special
Extremely high disaster activity and billion-  funding for FEMA to ensure that FEMA’s immediate
dollar natural disasters are becoming the needs funding continues.
new normal.

3 State and local governments may be more  State and local emergency management
vulnerable and less prepared for extreme agencies (EMAs), and state health departments
weather events. should conduct reviews and update emergency

management plans and guidance to prepare for
an increase in extreme weather events and older
adults population.

GROWING AGING POPULATION

4 As older Americans account for a larger Federal, state, and local governments should
share of the population, more people will include older adults in their Emergency
likely face vulnerabilities and increased risk ~ Management planning. They should increase
during natural disasters. disaster preparedness education for older adults

and prepare additional tailored resources to meet
their needs.

5 A growing older adult population, increasing Congress should pass the Real Emergency Access
extreme weather events, and a gap in the for Aging and Disability Inclusion for Disasters
health care workforce will increase demand  Act (REAADI) to help ensure the diverse voices
on resources. of disabled people and older adults are included

in disaster preparation, response, recovery, and
mitigation. States should review spending to
ensure compliance with the ADA and a review of
the extent to which disabled people’s civil rights
have been upheld during and after disasters.
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Insights Recommendations
GROWING AGING POPULATION (CONT'D)

6 More targeted research on the effects of Federal government agencies and NGOs should
extreme weather events on older adults fund additional research to better understand
is needed to help EMAs and communities the distinct needs of the growing older adult
better plan for emergencies and disasters. population in relation to planning for and

recovering from extreme weather events.

HEALTH

7 Due to aging immune systems and chronic  Congress should require federal, state, and local
and underlying conditions, older adults face EMAs to clearly identify the distinct needs of
vulnerabilities and increased risk of injury older adults and their barriers to evacuation, and
and mortality during extreme weather. integrate those needs into disaster preparedness

planning to minimize risks to older adults during
natural disasters.

8 Older adults with disabilities face higher Congress should continue to fund the LIHEAP to
risks of injury and mortality during extreme  help families with their household energy costs,
weather events. including summer cooling, and to promote the

use impacts on older adults following a natural
disaster of efficient air conditioning equipment and
community cooling centers.

9 Older adults are especially vulnerable to See Recommendation 7.
climate-driven decreases in air quality.

10 Extreme heat is the greatest climate risk to  State and local governments should plan for
the older adult population. extreme heat by setting up cooling centers that
provide water and a safe indoor refuge from the
heat in community centers, churches, and other
community-based organizations.

11 Climate change may increase exposure to See Recommendation 7.
pathogens in older adult populations.
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Insights Recommendations
HEALTH (CONT'D)

12 More people will likely experience acute State and local governments should continue
mental health effects as a result of to develop education programs and train first
increasing natural disasters and extreme responders to identify acute psychological stress
weather events. and the potential for chronic mental health effects

on older adults following a natural disaster.

State and local governments should encourage
and develop training for public health
professionals on emergency preparedness and
increase the involvement of health care providers
in preparedness and mitigation efforts to improve
health outcomes.

13 Existing shortages of health care workers Congress should pass legislation to address the
exacerbate risks to individuals who require  shortage of primary care doctors and other health
immediate care during disasters. care providers. The legislation should address

shortfalls in the nation’s supply of health care
providers and include inclusive recruitment for
a diverse health care workforce, increases in pay
to keep up with inflation, loan forgiveness that
encourages health care providers to work with
underserved populations, and other innovative
targeted incentive measures.

HOUSING AND LOCATION

14 Older adults are particularly vulnerable States that have not previously prepared for
to climate change-related health effects extreme weather, such as extreme heat, should
based on the characteristics of their homes, prepare for all unforeseen climate-change related
such as age, quality of construction, and scenarios. State and local EMAs should conduct
amenities. scenario planning and exercises to better prepare.
15 Multiple factors disincentivize older adults Congress should pass legislation to provide
from making home improvements to incentives to older adults for home improvements,
prepare for extreme weather. such as air conditioning, in preparation for extreme

weather to protect the growing older adult
population who face inflation and increasing costs
of living.

16 Geographic location is a factor in how State and local EMAs should plan for extreme heat
extreme weather events affect older adults. by determining whether health-warning systems
can substantially reduce excess deaths.
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Insights Recommendations
HOUSING AND LOCATION (CONT'D)

17 Social isolation increases risk during natural  State and local EMAs should continue to
disasters because the population living leverage technology and data, such as ArcGIS
alone increases with advanced age. mapping tools and NOAA'’s National Centers for

Environmental Information Climate Data Online,
to better understand where individuals living in
isolation are located and how best to provide
access in a disaster.

ECONOMIC EFFECT

18 The increase in extreme weather events is To ease the pressure on older adults and other
resulting in significant social and economic  at-risk populations, the federal government should
costs to older adults. place caps on electricity bills and offer fuel rebates.

See Recommendation 8.

19 Insurance costs have increased, but in some  States should develop hazard mitigation plans to
states insurance options have decreased, support insurance, including the NFIP, Community
putting older adults at risk of being Rating System (CRS), earthquake insurance, and
uninsured. other programs that serve to reduce the impacts of

disasters on properties.

Congress should pass legislation to further the
goal of achieving universal coverage by making
the American Rescue Plan’s premium tax credit
improvements permanent, further lowering
premiums and cost sharing, and providing a
federal health care plan to uninsured people
caught in the “coverage gap” in states that have
not expanded Medicaid. Recovery legislation
should build on the Affordable Care Act’s
improvements in coverage for adults over 55.
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Insights Recommendations
EMERGENCY MANAGEMENT—PREPAREDNESS

20 A lack of inclusive disaster mitigation and Congress should pass legislation to improve the
preparedness planning can have devastating inclusion of older adults and individuals with
effects on older adults during extreme disabilities in the mitigation, preparation, response,
weather events. and recovery phases of natural disasters.

FEMA should bolster its BRIC program to help
communities increase resilience to heat waves,
droughts, wildfires, flood, hurricanes, and other
hazards by preparing before disaster strikes.

21 Despite its dangers on older adults, extreme Congress should update the Stafford Act and
heat is not listed as a qualifying event in the introduce legislation to add extreme heat to the
statutory definition of major disasters. list of disasters for which states can request an

emergency or disaster declaration, making them
eligible for assistance from FEMA's Individual
Assistance (IA) and Public Assistance (PA) programs
and other federal government support.

State and local governments should collaborate
and exchange climate data and best practices
with other state and local entities with higher
hazard risk, including extreme heat and vulnerable
populations.

22 State laws do not provide specific guidance  State laws should require detail in evacuation plans
on how counties should plan for and include concerning older adults and individuals with access
older adults and individuals with access and and functional needs and specify funding amounts
functional needs in evacuation plans. to be dedicated to inclusive planning for this

growing population.
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Insights Recommendations
EMERGENCY MANAGEMENT—RESPONSE

23 Older adults have distinct medical needs Federal, state, and local EMAs must clearly identify
that make them less likely to evacuate in and better understand the distinct needs of the
disasters. growing older adult population; adopt evidence-

informed, uniform, and collaborative emergency
preparedness interventions for all older adults,
particularly for those who live alone and use
medical equipment requiring electricity; and
ensure that programs tailored to older adults are
adequately resourced and available before, during,
and after disasters.

24 Households with older adults are likely to be Federal, state, and local EMA emergency
tied to their communities and their homes management plans should include tailored
and are less likely to evacuate. interventions to support older adults, particularly
those who have economic barriers to evacuating or
relocating.
25 Many households with older adults have Federal, state, and local EMAs must ensure
limited resources, a lack of transportation, transportation and sheltering resources are
and other barriers to evacuation. available, plentiful, and free for evacuees to

encourage evacuation compliance. The evacuation
needs of older adults and other at-risk groups
must also be identified and met.

26 Early warning systems are not always Congress should issue a review of early warning
designed for older adults. systems to standardize the systems and embed
accountability.

27 Disaster communications may not reach Federal agencies should review, consolidate,
older adults, causing gaps in information- and enhance existing guidance for effective
sharing and trust. communications before, during, and after disasters.

A comprehensive guide should be regularly
updated and distributed across all response
agencies and NGOs to foster consistency in
communication.

Federal, state, and local EMAs should fund

and coordinate with community organizations,
including faith-based organizations, to build trust
and reach older adults during and after a disaster.
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Insights Recommendations

EMERGENCY MANAGEMENT—RECOVERY

28 Older adults who shelter in place are See Recommendation 24.
susceptible to cascading effects of disaster
impacts, such as physical damage and loss
of access and power.

29 Evacuation shelters may not fully Congress should appropriate funds to FEMA for
accommodate the needs of older adults. the express purpose of ensuring that evacuation
shelters provide accommodations to ensure the

safety of older adults.

FUTURES

30 Federal, state, and local EMAs must Congress should update the Stafford Act to help
rethink disaster mitigation, preparedness, states better prepare for multiple disasters.
emergency response, and recovery as
extreme disasters and polycrises become

Congress should consider how the Disaster Relief
the new norm.

Fund and related preexisting appropriations
requiring continuing resolutions can be continued
to match the needs of increasing disasters and not
be put at risk.

The President should sign an executive order (EO)
charging federal agencies with developing or
updating emergency management plans to allow
for an increase in compound, consecutive extreme
weather events.

The Centers for Medicare and Medicaid Services
(CMS) Quality, Safety & Oversight Group should
review and update the Emergency Preparedness
Requirements for Medicare and Medicaid
Participating Providers and Suppliers Final Rule
to ensure it adequately addresses the risk of
compound, consecutive extreme weather events.

Federal, state, and local EMAs should conduct
scenario planning and use other mitigation tools
to better understand the key drivers of polycrises
and to develop a framework to better prepare for
polycrises.
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APPENDIX B: DEFINITIONS AND TERMINOLOGY

Access/accessible

« "The suitability or adaptability of programs, services, activities, goods, facilities, privileges,
advantages, or accommodations provided by a public or private (for-profit or not-for-profit) entity,
or by any entity with which it contracts, for all members of the population, including individuals with
disabilities."

Access and functional needs

« "Persons who may have additional needs before, during, and after an incident in functional areas,
including but not limited to maintaining independence, communication, transportation, supervision,
and medical care. Individuals in need of additional response assistance may include those who have
disabilities, live in institutionalized settings, are seniors, are children, are from diverse cultures, have
limited English proficiency or are non-English speaking, or are transportation disadvantaged.2*

Assistive technology

« Any item, piece of equipment, software program, or product system that is used to increase,
maintain, or improve the functional capabilities of persons with disabilities.

» Assistive technology helps people who have difficulty speaking, typing, writing, remembering,
pointing, seeing, hearing, learning, walking, and many other things. Different disabilities require
different assistive technologies.

At risk population

« "Person(s) who could fall into one or more of the following categories: low-income family, large
family (requiring three or more bedrooms), dysfunctional person(s), or person(s) exhibiting
substance abuse or mental health problems."2%

Cascading event

« A primary event, such as heavy rainfall, seismic activity, or rapid snowmelt, followed by a chain of
consequences that may range from modest to severe and whose damage and losses may be more
severe than if they had occurred separately. A classic example is the tsunami triggered by the major
earthquake that struck Japan in 2011, with one consequence being the Fukushima nuclear reactor
failure. The war in Ukraine occurring during the COVID-19 pandemic highlighted the importance
of supply chain problems, which are by nature cascading, as they represent the ripple effects of an
initial bottleneck across sectors and regions over time.
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Compound event

«  When (1) "two or more extreme events occur simultaneously” or successively, (2) combinations of
extreme events with underlying conditions amplify the impact of the events, or (3) combinations
of events that are not themselves extreme lead to an extreme event or impact when combined.?
Compound disasters typically result from multiple causes, can generate multiplicative damage and
losses, and are increasing in likelihood as the Earth’s climate changes. Examples are concurrent heat
waves and droughts, compound flooding when a storm surge combines with extreme rainfall and
river flow, and any disaster taking place during a long-term pandemic, such as COVID-19.

Compounded poverty

« "Aseries of circumstances and challenges” working together to create or exacerbate barriers to
economic stability.?®>

Concurrent events

« Events happening at the same time but at different locations, yet possibly affecting similar sectors in
different regions.

Disability/people with disabilities

« "The Americans with Disabilities Act (ADA) defines a person with a disability as a person who has a
physical or mental impairment that substantially limits one or more major life activities. This includes
people who have a record of such an impairment, even if they do not currently have a disability. It
also includes individuals who do not have a disability but are regarded as having a disability. The
ADA also makes it unlawful to discriminate against a person based on that person’s association with
a person with a disability."2

+ "To be protected by the ADA, one must have a disability or have a relationship or association with
an individual with a disability.” “The ADA does not specifically name all of the impairments that
are covered."?”

Disproportionate effects

« "Term used in Executive Order 12898 to describe situations of concern with significantly higher and
more adverse health and environmental effects on minority populations, low-income populations,
or indigenous peoples.”2%
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Equity

« The FEMA definition, which is aligned to EO 13985, is “the consistent and systematic fair, just, and
impartial treatment of all individuals.” FEMA's overarching equity principle, aligned to the agency’s
mission statement, is “ensuring all people are helped before, during, and after disasters.”>

« "The core definition of equity is to provide the greatest support to those with greatest need to
achieve a certain minimum outcome. It is separate from equality, which is providing the same
resources to everyone regardless of need. One of the core tenets of emergency management
is to work to stabilize and heal communities from the disruption caused by disaster. As such, it
is important to recognize the role that equity plays in communities’ ability to mitigate, prepare,
respond, and recover from a disaster, and by extension, FEMA's role in supporting that effort.”>°

Equality

« "The nation’s proper goals regarding individuals with disabilities are to assure equality of
opportunity, full participation, independent living, and economic self-sufficiency for such
individuals.”?""

Extreme weather event

« "Atime and place in which weather, climate, or environmental conditions—such as temperature,
precipitation, drought, or flooding—rank above a threshold value near the upper or lower ends of
the range of historical measurements. Though the threshold is subjective, some scientists define
extreme events as those that occur in the highest or lowest 5 percent or 10 percent of historical
measurements. They often describe events by how far they are from the mean or by their recurrence
interval or probability."?2

« "Extreme events are occurrences of unusually severe weather or climate conditions that can cause
devastating impacts on communities and agricultural and natural ecosystems. Weather-related
extreme events are often short-lived and include heat waves, freezes, heavy downpours, tornadoes,
tropical cyclones, and floods. Climate-related extreme events either persist longer than weather
events or emerge from the accumulation of weather or climate events that persist over a longer
period of time. Examples include drought resulting from long periods of below-normal precipitation
or wildfire outbreaks when a prolonged dry, warm period follows an abnormally wet and productive
growing season.”?

Fair treatment

« The idea that no group of people “should bear a disproportionate share of the negative
environmental consequences” resulting from industrial, governmental, and commercial operations
or policies.2™
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Low income

« "Areference to populations characterized by limited economic resources. The US Office of
Management and Budget has designated the Census Bureau’s annual poverty measure as the
official metric for program planning and analysis, although other definitions exist.”?"

Marginalized

« "Individuals, groups and communities that have experienced disparities or disadvantages in
obtaining assistance or services."?'®

Minority populations

« "According to the US Census Bureau, populations of people who are not single-race white and
not Hispanic, including members of the following population groups: American Indian or Alaskan
Native; Asian or Pacific Islander; Black, not of Hispanic origin; or Hispanic."2"

Older adults

« Individuals 65 and older. The National Institute on Aging'’s guidance considers 65 and older an older
adult, but understandings and definitions about this age range vary by source.?®

Polycrisis

« "Acluster of related global risks with compounding effects, such that the overall effect exceeds
the sum of each part."?"® Examples of catastrophic events occurring simultaneously include the
COVID-19 pandemic and the 2020 California wildfires, during which parts of Sonoma, Lake,
and Napa counties experienced COVID-19, a heat wave, wildfires, and rolling power outages
simultaneously; another example is the combination of Hurricane Hilary and the Ventura County,
California, earthquake, or “"Hurriquake,” in 2023.

Underserved communities

« "Populations sharing a particular characteristic, as well as geographic communities that have been
systematically denied a full opportunity to participate in aspects of economic, social, and civic life."2°

Vulnerable and at-risk populations

«  "Those who are relatively (or absolutely) incapable of protecting their own interests. More formally,
they may have insufficient power, intelligence, education, resources, strength, or other needed
attributes to protect their own interests."?*’

« Those "unnoticed and ignored by public health officials” and “people pushed to the back of the
treatment line."?
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Whole of community

« Aninclusive approach to emergency preparedness and management through the inclusion of
individuals and families—including those with access and functional needs, businesses, faith-based
and community organizations, nonprofit groups, schools and academia, media outlets, and all levels
of government, including state, local, tribal, territorial, and federal partners.
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APPENDIX C: POLICIES AND LAWS

This section provides an overview of select relevant legislation.

Achieving a Better Life Experience Act (ABLE Act)

The ABLE Act, which was signed into law on December 19, 2014, is designed to improve the financial stability
of persons with disabilities by authorizing tax-advantaged savings accounts, known as ABLE accounts, for
youth and adults with disabilities. The law recognizes that many individuals and their families depend on
a wide variety of means-tested public benefits for income, health care, and food and housing assistance.
Eligibility for many of these benefits requires applicants to have few assets. Thus, to remain eligible for these
programs, an individual must remain poor.

ABLE account funds and distributions for qualified disability-related expenses are not taken into consideration
when determining eligibility for federally funded means-tested benefits, including supplemental security
income (SSI) and Medicaid. According to language in the ABLE Act, an ABLE account will, with private savings,
“secure funding for disability-related expenses on behalf of designated beneficiaries with disabilities that will
supplement, but not supplant, benefits provided through private insurance, Medicaid, SSI, the beneficiary's
employment, and other sources.”

These accounts are similar in construction to college savings accounts; both are included in Section 529 of the
IRS Code. Assets in ABLE accounts can be used to cover any “qualified disability expense” including housing,
transportation, support services, and any other expense reasonably related to a disability.

An ABLE account may not receive annual contributions exceeding the annual gift-tax exemption ($14,000 in
2015). A state must also ensure that aggregate contributions to an ABLE account do not exceed the state-
based limits for 529 accounts.

Affordable Housing Act

Officially passed as the Cranston-Gonzalez National Affordable Housing Act of 1990, this law established
programs focused on housing and economic development, the Section 811 Supportive Housing for Persons
with Disabilities program, and programs that promoted homeownership opportunities for low-income
individuals and people with disabilities. (Public Law 101-625)
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Americans with Disabilities Act (ADA)

“The ADA, enacted in 1990 and amended in 2008, prohibits discrimination on the basis of disability in
employment, state and local government programs, services and activities, public accommodations, and
commercial facilities. The goal of the ADA is to ensure full participation in society for people with disabilities
by facilitating equal opportunity, independent living, and economic self-sufficiency.”??

Title I: Employment

Title | of the ADA prohibits discrimination against people with disabilities in employment both before
and after they are hired. Access to employment is one of the most important issues affecting people with
disabilities. Although the ADA has led to increases in accessibility and accommodations in employment and
public awareness about the capabilities of people with disabilities, there has been little change in available
employment opportunities for people with disabilities. Reasonable accommodations are required for job
applicants and employees with disabilities among employers with more than 15 employees. However,
attitudes and stereotypes about the cost of reasonable accommodations and the abilities of people with
disabilities persist.

Title II: State and Local Governments

Title 1l of the ADA requires that state and local governments give people with disabilities an equal
opportunity to benefit from all state programs, services, and activities (e.g., public education, employment,
transportation, health care, and social services) in compliance with regulations determined by the
Department of Justice (DOJ). Title Il also prohibits discrimination against people with disabilities for
public transportation services. Under Title Il, state and local governments must provide accessible buses,
subways, or commuter rails and also provide paratransit services in all areas where they operate fixed-
route bus or rail systems.

Olmstead v. L.C. (1999) was the landmark case that determined that “unjustified isolation” of a person with
a disability is a form of discrimination under Title Il of the ADA. Under the decision, if a state treatment
professional determines that community placement is appropriate, then a person with a disability should
be placed in the community, if the person with a disability chooses. This case had a significant impact on
the opportunities for people with disabilities to live and fully participate in their communities.

Title lll: Public Accommodations and Commercial Facilities

Title Il of the ADA requires places of public accommodation and commercial facilities to meet accessibility
standards. All new construction as well as existing structures must conform to the ADA Accessibility
Guidelines. Existing structures must remove architectural barriers if doing so can be accomplished easily
and without significant expense. Places of public accommodation include restaurants, hotels, shopping
centers, doctor’s offices, and day care centers.
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Although the applicability of web accessibility is not explicitly addressed in the ADA, recent lawsuits
(since approximately 2016) and DOJ actions have made this question an increasing concern over the past
few years. The DOJ recently issued new web accessibility guidelines for entities covered by Titles 1l and
[l (see https://www.justice.gov/opa/pr/justice-department-issues-web-accessibility-quidance-under-
americans-disabilities-act).2

Architectural Barriers Act of 1968

“The Architectural Barriers Act (ABA) of 1968, as amended, stipulates that all buildings which are (1) financed
with federal funds, and (2) intended for use by the public, or which may result in employment or residence
therein of physically handicapped persons, be designed and constructed in accordance with standards
prescribed by the ABA to ensure that such buildings are fully accessible to and usable by handicapped
individuals. The Act is enforced by the Architectural and Transportation Barriers Compliance Board (ATBCB),
a federal agency created by Section 502 of the Rehabilitation Act of 1973, as amended. On May 9, 1983, the
Secretary of Labor and the Executive Director of the ATBCB entered into a memorandum of agreement (MOA)
whereby the Department agreed to implement a DOL-wide accessibility compliance system. This system,
which must meet certain minimum criteria set forth by the Board, is intended to ensure full compliance with
applicable GSA accessibility standards issued pursuant to the ABA. In return, the Board has agreed to refrain
from initiating enforcement proceedings against DOL for noncompliance with accessibility standards if its
Executive Director has approved a detailed plan for removal of barriers in covered buildings or facilities."??*
Additionally, the Americans with Disabilities Act of 1990 builds upon the ABA and refers to the ATBCB and
assigns it with the authority to define the standards for the architectural and communication barriers that are
structural in nature.?

Assistive Technology (AT) Act of 1998

Initially passed in 1998, and reauthorized in 2004 and 2022, the Act establishes a grant program to provide
federal funds to support state programs that address the assistive technology needs of individuals with
disabilities. With funds from this program, every state and territory in the United States established a Tech
Act project (there are currently 54). These projects have developed individualized plans to meet state assistive
technology needs in specific areas, including financing, technical assistance, education, training and other
leadership activities, device reutilization, device loan, device demonstration, and device referral services.??’ In
the past, FEMA has had a memorandum of understanding with the AT Act Projects to access their AT Reuse
Programs in an emergency as a means of replacing/restoring lost durable medical equipment and AT during
a disaster. Many local governments have similarly established partnerships for smaller scale weather-related
emergency responses with these projects.
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Fair Housing Amendments Act of 1988 22

Title VIII of the Civil Rights Act of 1968, known as the Fair Housing Act, prohibited discrimination concerning
the sale, rental, and financing of housing based on race, religion, national origin, and sex. The Fair Housing
Amendments Act of 1988 (PL 100-430) expanded this to include disability and family status.?

Housing Act

“The National Housing Act of 1934 was passed to relieve unemployment and stimulate the release of private
credit in the hands of banks and lending institutions for home repairs and construction. This law also created
the Federal Housing Administration (FHA), the main federal agency handling mortgage insurance.”?°

Medicaid Buy-In

Created by the Ticket to Work Act, the Medicaid Buy-In program offers Medicaid coverage to people with
disabilities whose income is higher than the allowable substantial gainful activity levels. The purpose of the
Medicaid Buy-In program is to allow people with disabilities to purchase Medicaid coverage while still being
able to work. The eligibility requirements and benefits for this optional Medicaid program vary across states.
Most states review employment status, disability status, income, and resources to determine Medicaid Buy-In
eligibility. Some states require people who are eligible for the Medicaid Buy-In to pay a monthly premium
or other cost-sharing charges, which are typically set on a sliding fee scale based on income. Many buy-in
programs charge a state-specific premium and have copayments that are higher than traditional Medicaid.

Medicare Durable Medical Equipment, Prosthetics/Orthotics & Supplies Rules

The Centers for Medicare and Medicaid Services (CMS) sets the fee services and rules that govern durable
medical equipment, prosthetics/orthotics, and supplies (DMEPOS).?

Patient Protection and Affordable Care Act (ACA)

The ACA, which was signed into law in 2010, requires hospitals and primary care physicians to shift their focus
to better health outcomes and lower costs and enhance the distribution and accessibility of their professional
practices. Among the provisions in ACA is the creation of essential health benefits required as part of private
insurance coverage. ACA Sections 1302(b)(4)(B) and (C) define essential health benefits and indicate that
providers shall “not make coverage decisions or design benefits in ways that discriminate against matching
dollars with no waiting list or caps." In National Federation of Independent Business (NFIB) v. Sebelius, the
Supreme Court decided that states were not mandated to expand Medicaid coverage.

Rehabilitation Act of 1973

“Section 501 of the Rehabilitation Act prohibits federal executive branch agencies, including the US Postal
Service and the Postal Rate Commission, from discriminating against qualified individuals with disabilities.
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It requires executive branch agencies to take affirmative action in the hiring, placing and advancing of
individuals with disabilities."?*

Section 503 of the Rehabilitation Act of 1973 prohibits federal contractors and subcontractors from
discriminating in employment against individuals with disabilities and requires employers take affirmative
action to recruit, hire, promote, and retain these individuals.?*

Section 504 prohibits discrimination on the basis of disability by any program or activity receiving federal
financial assistance. It requires compliance with specific standards for design and construction of new
facilities and ensures the accessibility of programs as a whole.?** Section 504 has also been used to require
accommodations and access to public education for people with disabilities who may not require special
education and related services under IDEA.

Section 508 requires federal agencies to develop, procure, maintain, or use information and communications
technology (ICT) that is accessible to people with disabilities. ICT is any equipment used to create, convert,
duplicate, or access information and data, including, without limitation, telephones, mobile devices,
televisions, DVD players, video productions, web content, electronic documents, online trainings, webinars,
teleconferences, software, hardware, lab equipment, and computers. Most states have their own version of
section 508 (see https://www.section508.gov/manage/laws-and-policies/state/).

Stafford Act of 1988

"Executive Order 13347 sets forth the role of the federal government in effectively addressing the issue
of Individuals with Disabilities in Emergency Preparedness.”?* “Sec. 308. Nondiscrimination in Disaster
Assistance (42 U.S.C. 5151) (a) Regulations for Equitable and Impartial Relief Operations—The President shall
issue, and may alter and amend, such regulations as may be necessary for the guidance of personnel carrying
out federal assistance functions at the site of a major disaster or emergency. Such regulations shall include
provisions for insuring that the distribution of supplies, the processing of applications, and other relief and
assistance activities shall be accomplished in an equitable and impartial manner, without discrimination on
the grounds of race, color, religion, nationality, sex, age, disability, English proficiency, or economic status."#*

Supplemental Security Income (SSI)

SSlis a federal supplemental income program funded by general tax revenues (not Social Security taxes). SSI
includes a number of work incentives designed to help beneficiaries go to work by minimizing the risk of losing
their SSI or Medicaid benefits. Under some of these incentives, SSA will exclude some income or resources
when calculating the benefit amount (such as the earned income exclusion, the student earned income
exclusion, impairment-related work expenses, and the Plan for Achieving Self Support). Other incentives
provide continued Medicaid coverage even when the beneficiary is not receiving cash benefits (such as the
Medicaid Buy-In and section 1619(b) of the Social Security Act).
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Social Security Disability Insurance (SSDI)

SSDI is funded by payroll tax contributions from workers and employers. In order to qualify for benefits,
applicants must reach insured status for Social Security by working enough during the years before filing to
have contributed a specific amount to the Social Security system through FICA taxes. The level of benefits
is based on earnings prior to the onset of the disability; SSDI does not consider assets or other household
income. SSDI benefits are subject to a five-month waiting period, which means that SSDI applicants must wait
five months after the onset of their disability to receive cash benefits. Most SSDI beneficiaries are eligible for
Medicare after a two-year waiting period. Like SSI, disability is defined as the inability to engage in “substantial
gainful activity” because of “one or more severe physical or mental impairments that are expected to last at
least a year or result in death.”

Telecommunications Act of 1996

"A comprehensive law overhauling regulation of the telecommunications industry, revolutionized
access to telecommunications for people with disabilities through Section 255 of the Act, which requires
telecommunications products and services to be accessible to people with disabilities, to the extent readily
achievable.” Covered products included wired and wireless telecommunication devices, pagers, and fax
machines, other products that have telecommunications capabilities, and equipment that carriers use
to provide services. "Manufacturers must ensure that products are ‘designed, developed, and fabricated
to be accessible to and usable by individuals with disabilities” when it is readily achievable to do so. The
Access Board was given the job of developing guidelines that describe what makes telecommunications
products accessible, and the Federal Communications Commission is responsible for rules and policies to
enforce the law."?7

21st Century Communications and Video Accessibility Act of 2010

Requires advanced communications services and products to be accessible by people with disabilities.
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APPENDIX D: KEY WORDS

Document Types:

+ Academic research papers, reports, government reports, policies, guidance, case studies, laws/
statues, and regulations

» Review research within the last 10 years
* Inthe US only (not territories or international)

Focus Areas:

« Older adults 65 and above
+ Climate change
« Climate impacts and effects

» Health, housing and economic security

Hazards/Risks:

Hurricanes, heat waves, drought, wildfires, severe storms, tornadoes, flooding, landslides

Focus Areas—States and Counties and Specific Disasters:

Arizona (Mid and Southern) California (Northern)

Counties: Maricopa, Pima, and Pinal Counties: Butte, Plumas, and Shasta

Risks: Heat waves, drought Risks: Wildfires

Florida (Southern) Missouri

Counties: Broward, Collier, Lee, Miami-Dade, Counties: Taney, Stone, Douglas, Greene,

and Palm Beach Ozark and Howell

Risks: Hurricanes Risks: Severe storms, tornadoes, flooding,
landslides
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We developed three sets of search terms:

The first set describes the older adult population: aging, activity, daily living, assisted living, older adult, elder,
old age, baby boomer, senior citizen, retirement community, nursing home, older population.

The second set describes impacts, events, and potentially vulnerable areas: air quality, ambient pollution,
coastal zone, coastal flood, drought, extreme event, extreme heat, extreme weather, flood, forest fire, global
change, global environmental change, global warming, greenhouse gas, climate change, heat wave, heavy
precipitation, high wind, hurricane, natural disaster, ozone, particulate matter, sea level rise, storm surge,
torrential rain, tropical storm, urban heat, wildfire.

The third set describes effects on health and well-being: asthma, cardiovascular, chronic obstructive pulmonary
disease, chronic illness, cognitive disorder, cold sensitivity, mental deficit, disability, disabled, displaced,
displacement, evacuate, evacuee, heat sensitivity, heat stress, heat stroke, indoor mold, insect disease, cough,
mental illness, post-traumatic stress disorder, PTSD, relocate, respiratory. Other search terms, if not covered
above, included the following:

e Older adults 65 and above « Federal government programs
« Climate change « State government programs
« Climate impacts « Planning, preparedness, mitigation,
* Health response, recovery, adaptation
Access to healthcare + Emergency
Assistive technologies +  Equity/inequity
Health and well-being « Extreme weather conditions
Medicare, Medicaid + Natural disaster
Mental health * Readiness
Mobility * Remote area
+ Housing « Threat multipliers
Congregate Care Facilities + Air pollution
Rebuilding and relocating * Drought
+ Economic security * Flooding
Capacity to adapt » Flooding: coastal flooding and riverine
Fixed income * Heat waves
Poverty * Hurricane
Social Security * lIcestorm
» Power outages
«  Wildfire

*  Winter weather
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APPENDIX E: MAPS

FIGURE 12. MAP OF THE CONTIGUOUS UNITED FIGURE 13. MAP OF THE CONTIGUOUS
STATES SHOWING THE POPULATION 65 YEARS AND UNITED STATES SHOWING THE PERCENT OF THE
OVER BY COUNTY POPULATION 65 YEARS AND OVER

BY COUNTY

Source: CNA based on data from US Census Source: CNA based on data from US Census
Bureau's American Community Survey (ACS) Bureau's American Community Survey (ACS)
2017-2021 5-year estimates, Table(s) BO1001. 2017-2021 5-year estimates, Table(s) BO1001.
Note: Alaska (left inset) and Hawaii (right inset). Note: Alaska (left inset) and Hawaii (right inset).
Population is shaded by decile with the highest Population percent is shaded by decile with the
population in orange. highest population in blue.
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FIGURE 14. MAP OF THE CONTIGUOUS UNITED
STATES SHOWING THE BIVARIATE DISTRIBUTION
OF POPULATION 65 YEARS AND OVER AND THE
PERCENT OF POPULATION THAT IS 65 YEARS AND
OVER BY COUNTY

Source: CNA based on data from US Census
Bureau's American Community Survey (ACS) 2017-
2021 5-year estimates, Table(s) BO1001.

Note: Alaska (left inset) and Hawaii (right inset).
Counties in white have high populations 65 years
and over as well as high percentages of population
that are 65 years and over. Counties in orange
have high populations 65 years and over but low
percentages of population that are 65 years and
over. Counties in blue have low populations 65
years and over but high percentages of population
that are 65 years and over. Light orange counties
have high population and medium percent
population. Light blue counties have medium
population and high percent population.
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FIGURE 15. MAP OF THE CONTIGUOUS UNITED
STATES SHOWING THE COMPOSITE RISK INDEX OF
EACH COUNTY

National Risk Index

[ Vvery High

[ Relatively High
Relatively Moderate

[ Relatively Low

I Very Low

Source: CNA based on data from Federal
Emergency Management Agency, National Risk
Index (NRI) 2021 Update.

Note: Alaska (left inset) and Hawaii (right inset).
Counties range from very high risk to very low risk.
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FIGURE 16. MAP OF THE CONTIGUOUS UNITED
STATES SHOWING THE HURRICANE RISK INDEX OF
EACH COUNTY

Source: CNA based on data from Federal
Emergency Management Agency, National Risk
Index (NRI) 2021 Update.

Note: Alaska (left inset) and Hawaii (right inset).
Counties range from very high risk to very low

risk. Counties along the Gulf Coast and southern
Atlantic Coast are at most risk. Southern Florida has
no counties below relatively moderate risk.
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FIGURE 17. MAP OF THE CONTIGUOUS UNITED
STATES SHOWING THE POPULATION PROFILE OF
COUNTIES AT RELATIVELY MODERATE, RELATIVELY
HIGH, OR VERY HIGH HURRICANE RISK

Areas of Hurricane

Source: CNA based on data from Federal
Emergency Management Agency, National Risk
Index (NRI) 2021 Update and US Census Bureau's
American Community Survey (ACS) 2017-2021
5-year estimates, Table(s) BO1001.

Note: Alaska (left inset) and Hawaii (right inset).
Counties in white have at least moderate risk, have
high population 65 years and over, and have high
percent of population that is 65 years and over.
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FIGURE 18. MAP OF THE CONTIGUOUS UNITED
STATES SHOWING THE HEAT WAVE RISK INDEX OF
EACH COUNTY

Source: CNA based on data from Federal
Emergency Management Agency, National Risk
Index (NRI) 2021 Update.

Note: Alaska (left inset) and Hawaii (right inset).
Counties range from very high risk to very low risk.
Counties in the Southwest in California, Nevada,
and Arizona as well as in Oklahoma, Missouri,

and along the Mississippi River have high heat
wave risk.

I The Impacts of Extreme Weather on Older Adults

FIGURE 19. MAP OF THE CONTIGUOUS UNITED
STATES SHOWING THE POPULATION PROFILE OF
COUNTIES AT RELATIVELY MODERATE, RELATIVELY
HIGH, OR VERY HIGH HEAT WAVE RISK

Source: CNA based on data from Federal
Emergency Management Agency, National Risk
Index (NRI) 2021 Update and US Census Bureau's
American Community Survey (ACS) 2017-2021
5-year estimates, Table(s) BO1001.

Note: Alaska (left inset) and Hawaii (right inset).
Counties in white have at least moderate risk, have
high population 65 years and over, and have high
percent of population that is 65 years and over.

C NA | www.cna.org 67



FIGURE 20. MAP OF THE CONTIGUOUS UNITED
STATES SHOWING THE DROUGHT RISK INDEX OF
EACH COUNTY

Drought - Risk Index

Rating

Source: CNA based on data from Federal
Emergency Management Agency, National Risk
Index (NRI) 2021 Update.

Note: Alaska (left inset) and Hawaii (right inset).

Counties range from very high risk to very low risk.
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FIGURE 21. MAP OF THE CONTIGUOUS UNITED
STATES SHOWING THE POPULATION PROFILE OF
COUNTIES AT RELATIVELY MODERATE, RELATIVELY
HIGH, OR VERY HIGH DROUGHT RISK

Source: CNA based on data from Federal
Emergency Management Agency, National Risk
Index (NRI) 2021 Update; US Census Bureau's
American Community Survey (ACS) 2017-2021
5-year estimates, Table(s) BO1001.

Note: Alaska (left inset) and Hawaii (right inset).
Counties in white have at least moderate risk, have
high population 65 years and over, and have high
percent of population that is 65 years and over.
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FIGURE 22. MAP OF THE CONTIGUOUS UNITED FIGURE 23. MAP OF THE CONTIGUOUS UNITED

STATES SHOWING THE LANDSLIDE RISK INDEX OF STATES SHOWING THE POPULATION PROFILE OF

EACH COUNTY COUNTIES AT RELATIVELY MODERATE, RELATIVELY
HIGH, OR VERY HIGH LANDSLIDE RISK

Areas of Landslide Risk

Source: Federal Emergency Management Agency, Source: CNA using Federal Emergency

National Risk Index (NRI) 2021 Update. Management Agency, National Risk Index (NRI)
2021 Update. Source: US Census Bureau's American

Note: Alaska (left inset) and Hawaii (right inset). Community Survey (ACS) 2017-2021 5-year

Counties range from very high risk to very low risk.  estimates, Table(s) BO1001.

Note: Alaska (left inset) and Hawaii (right inset).
Counties in white have at least moderate risk, have
high population 65 years and over, and have high
percent of population that is 65 years and over.
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FIGURE 24. MAP OF THE CONTIGUOUS UNITED FIGURE 25. MAP OF THE CONTIGUOUS UNITED

STATES SHOWING THE RIVERINE FLOODING RISK STATES SHOWING THE POPULATION PROFILE OF

INDEX OF EACH COUNTY COUNTIES AT RELATIVELY MODERATE, RELATIVELY
HIGH, OR VERY HIGH RIVERINE FLOODING RISK

Areas of Riverine
Flooding Risk

Source: Federal Emergency Management Agency, Source: CNA using Federal Emergency

National Risk Index (NRI) 2021 Update. Management Agency, National Risk Index (NRI)
2021 Update. Source: US Census Bureau's American

Note: Alaska (left inset) and Hawaii (right inset). Community Survey (ACS) 2017-2021 5-year

Counties range from very high risk to very low risk.  estimates, Table(s) B0O1001.

Note: Alaska (left inset) and Hawaii (right inset).
Counties in white have at least moderate risk, have
high population 65 years and over, and have high
percent of population that is 65 years and over.
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FIGURE 26. MAP OF THE CONTIGUOUS UNITED FIGURE 27. MAP OF THE CONTIGUOUS UNITED

STATES SHOWING THE TORNADO RISK INDEX OF STATES SHOWING THE POPULATION PROFILE OF

EACH COUNTY COUNTIES AT RELATIVELY MODERATE, RELATIVELY
HIGH, OR VERY HIGH TORNADO RISK

Tomado - Risk Index Rating

M Very High

I Relatively High
Relatively Moderate

I Relatively Low

Source: Federal Emergency Management Agency, Source: CNA using Federal Emergency

National Risk Index (NRI) 2021 Update. Management Agency, National Risk Index (NRI)
2021 Update. Source: US Census Bureau's American

Note: Alaska (left inset) and Hawaii (right inset). Community Survey (ACS) 2017-2021 5-year

Counties range from very high risk to very low risk.  estimates, Table(s) BO1001.

Note: Alaska (left inset) and Hawaii (right inset).
Counties in white have at least moderate risk, have
high population 65 years and over, and have high
percent of population that is 65 years and over.
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FIGURE 28. MAP OF THE CONTIGUOUS UNITED FIGURE 29. MAP OF THE CONTIGUOUS UNITED

STATES SHOWING THE STRONG WIND RISK INDEX STATES SHOWING THE POPULATION PROFILE OF

OF EACH COUNTY COUNTIES AT RELATIVELY MODERATE, RELATIVELY
HIGH, OR VERY HIGH STRONG WIND RISK

Source: Federal Emergency Management Agency, Source: CNA using Federal Emergency

National Risk Index (NRI) 2021 Update. Management Agency, National Risk Index (NRI)
2021 Update. Source: US Census Bureau's American

Note: Alaska (left inset) and Hawaii (right inset). Community Survey (ACS) 2017-2021 5-year

Counties range from very high risk to very low risk.  estimates, Table(s) BO1001.

Note: Alaska (left inset) and Hawaii (right inset).
Counties in white have at least moderate risk, have
high population 65 years and over, and have high
percent of population that is 65 years and over.
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FIGURE 30. MAP OF THE CONTIGUOUS UNITED FIGURE 31. MAP OF THE CONTIGUOUS UNITED

STATES SHOWING THE WILDFIRE RISK INDEX OF STATES SHOWING THE POPULATION PROFILE OF

EACH COUNTY COUNTIES AT RELATIVELY MODERATE, RELATIVELY
HIGH, OR VERY HIGH WILDFIRE RISK

Relatively High
Relatively Moderate

Source: Federal Emergency Management Agency, Source: CNA using Federal Emergency

National Risk Index (NRI) 2021 Update. Management Agency, National Risk Index (NRI)
2021 Update. Source: US Census Bureau's American

Note: Alaska (left inset) and Hawaii (right inset). Community Survey (ACS) 2017-2021 5-year

Counties range from very high risk to very low risk.  estimates, Table(s) B0O1001.

Note: Alaska (left inset) and Hawaii (right inset).
Counties in white have at least moderate risk, have
high population 65 years and over, and have high
percent of population that is 65 years and over.
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