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Handling Instructions

Questions pertaining to the distributiorr transmission of thisFEMA Response and
Recovery Climate Change Plannirguidancedocumentshould be submitted to the Federal
Emergency Management AgengFEMAYhe Planning and Exercise Divisiowithin the Office
of Response and Recovergt fema+esponseped@fema.dhs.gav

Intended Auience

The intended audience for this climate changeugdance documentincludes all internal
FEMA response and recovery planners.

Use of this Document

This gusidance document provides background on climate changand how it impacts
emergency managemenoperationsand also providessteps and considerations to
incorporate into existing planning processes and productSeneral operational procedures
and responsibilites are outlined in theResponse and Recovery Federal Interagency
Operational Plan(FIOP)
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INTRODUCTION
Purpose

Goal 2 of the2022-2026 FEMAStrategic Planis to lead the whole otommunity in climate
resilience by increasing climate literacy among the emergency managerheommunity,
building a climateresilient nation, and empowering risknformed decision making. Climate
changehas resulted inverified impacts to populationsjnfrastructure, and the economy
across the nation The acceleratiorof climate changewill increase the frequency and
intensity of natural disastersand therebyincrease the probability of climaterelated threats.
By anticipatingincreasedresponse and recovery demands generated by more extreme and
frequent disasters, emergency margers candeviseways to manage the impacts from
changing climate patternsThis guidance is intended to providEEMAnational and regional
planners with an overiew of changes tothe risk profilesof climate-related hazards for every
region so that they may conduct appropriateesponse and recoveryplanning activities.

Adapting risk profiles for established hazards requires guidance on how to find and
incorporateclimate information.Most FEMAdeliberate plansare developed for the national
and regional levels. Typicallyhese plans arebased on shortterm assumptions about future
conditions using observeddata on meteorological conditionsWhile historical dataare
essential, they are no longer sufficient given the reality of climate chanddsing a defined
timeframe andoperational areg emergency management plannersan define climate-
related risks and validate anticipated impactsby accessingauthoritative climate resources.

Scope

This guidanceis a standalone,internal FEMA document focused on higlevel, practical, and
actionable inputs. Thigguidance document is tailored to FEMA plannirgfforts aimed at
response, stabilization, shorterm recovery actionsJong-term recovery considerationsand
related readiness activities for climateelated incidents. Table Hescribes whatthis
guidance document does and does not provide.

Table 1: dimate Change Guidance Scope

This Guidance Does Provide: This Gudance Does Not Provide:

x An overview otlimate change and general x Details on climate emissios scenarios
insights fromclimate assessmens on observed | X Actions to mitigate against longerm climate
climate-related impacts shifts

X Input regarding how FEMA should expand its x Other federal agencies’ climate change
threat/hazard profilest based on climate change responsibilities

trends and predictions

x Climate change planing considerations to
inform FEMA's deliberate plans fdiederal
emergency response and recovegperations

1 FEMANational Risk and Capability Assessmeritttps://www.fema.gov/emergencymanagers/risk-management/risk-
capabilityassessment
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Authorities

The required authorities to respond to an incident related to climate change will ydrased
on the specific incident and whether tl incident results in aRobert T. Stafford Disaster
Relief and Emergency Assistance A&tafford Ac) declaration.

The primary agency for funding associated with n&tafford Act incidents is dependent on
the lead federal agency for the incident, which varies based on expresslamplied
statutory authorities and the typeand/ or magnitude of the incident

FEMA is the primaryunding agency for Stafford Act incidents. FEMA initiates mission
assignments as a means to task and coordinate with other federal departments and
agenciesin providing immediate, shoderm emergency response support. Types of mission
assignments includeDirect Federal Asistance (DFA) anérederal Qperations Support (FOS).
The availability of Stafford Act funding is generally triggered by a Presidentedlaration of

an emergencythat is declared pursuant to Title V of the Stafford Act or a major disastkat

is declared pursuant to Title IV of the Stafford Act.

FEMA considers environmental justice impacts as required Byecutive Order 12898
(Federal Actions to Address Environmental Justice in Minority Populations and-limvome
Populations) which directs each federal agency to avoid disproportionately high and
adverse human health or environmental effects on lolweome and minority populationsin
accordance with Title VI of the Civilights Act of 1964, eachfederal agency shall ensure
that all programs or activities receivingederal financial assistance that affect human health
or the environment do not directly, or through contractual or other arrangements, use
criteria, methods, or practices that discriminate on the basis of race, color, ational

origin.3

SeeAnnex A Executive/ Statutory Aithorities for additional information on climate change
authorities.

2 Presidential Policy Directivd4: Enhancing Domestic Incident Response
https://www.hsdl.org/c/abstract/?docid=872547 .

3 Executive Ordefl2898 — Federal Actions to Address Environmental Justice in Minority Populations and-lrm@me
Populations,https://www.epa.gov/sites/default/files/2015 -02/documents/ clinton_memo_12898.pdf
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BACKGROUND
Climate Change Overview

Weatheris what peopleexperience when thegtep outside on any given dagnd is a result
of the state of the atmosphere at a particular location over the short tereather is a
function of atmospheric conditions that can change quickly from one momentttoe next
and over short distances.

Across the globe, observers and automated stations measuneurly or daily weather
conditions at thousands of locationsOver time, these weather observations allow us to
guantify longterm average conditions, which provide insight into an area’s climate.

Climate can be described as the “average weather” for an area; it refers to the average of
the meteorological conditions andveather patternsthat occurover long timeperiods. The
World Meteorological Organization (WMO) calculates climate conditions base®0-year
increments. It is common to see climate data reported by decade, season, or even for a
given day of the year. In each of these cases, climatologists caldaelaverage conditions
based on many observations

Climate encompasses the observable and lorgrm predictable trends and patterns for
weather in regions constrained by geographic factors such as mountain ranges, coasH,
or interior plains. The expeetd conditions (climate) for a given location will differ from one
week or month to the nexas a function of global patternswhichinclude the relative angle
of the sun's rays as seasons progresscean temperatures, andthe behavior of large air
masses

Climate vs. Weather

Weatheris the condition of the atmosphere over a short period of time that can@ange within
minutes or hours.

Climateis how the atmosphere behaves over a long period of time, or the average regional
weather patterns over decades.

Through geologic timeEarth’s climate has varied, reflecting the complex interactions and
dependencies of the solar, oceanic, terrestrial, atmospheric, and living compaoi®that

make up Earth’s systems. Earth experiences long cycles of warming and codlivag span
tens of thousands t0100,000 years in length. The cycles are believed to be associated with
regular changes in Earth’s orbit that alter the intensity of the solar energy that thianet
receives, absorbs, and reflects. Earth’s climate has also been influenced on a veryglon
timescale by changes in atmospheric chemistry and ocean circulation. Earth’s climate has
also changed due to sudden events, such as massive volcanic eruptions.

FEMA Response and Recovery Climate Change Planning Guidance
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The rate ofclimate change in the 20th centurystands out in the geologicatecord as
extremely rapid, especially relative to the last 10,000 years. Over the 21st centuclimate
scientists expect Earth’s temperature will rise at an increasing rate, leading to more
cumulative change than observed throughout th20th century.# These changes have been
occurringdue to the influence of human emissions of greenhouse gasd&shanges in land
cover impact both weather and climate by alteriniipe concentrationof greenhouse gases
and the exchange of energy between land and the atmosphere. For example, reforeetati
can providelocalized cooling, but continued warming is expected in urban areaghich will
exacerbate urban heat island effects.

Greenhouse Gases (GHGS)

GHGs ae gases that trap heat and solar radiation in Earth’s atmosphere rather than allogin
them to escapeinto space. Thigprocessof heating the atmosphere is known as thereenhouse
effect. GHGsinclude carbon dioxide, methane, ozone, nitrous oxide, and indriat gases. Except
for industrial gases all are naturally occurring and are importanfor regulating Earth's
temperature. Human activities have increased the amounts of carborodide, methane, nitrous
oxide, and industrial gases in the atmosphere&reating an imbalance in the complex system of
feedback loops in Earth’s warming atmospherand leading to changes in the climate

Weather and climate are often compared. Media reports oftaontextualizea given day or
week’s weatherby comparing it to the observed climate record of average high, loand
mean values recorded in the 2th century. For instance, the highest temperature on an
especially hot day might be compared to the historical average high temperature foattday
in that location Likewise, the lowest temperature in winter might be ngpared to the
historical low temperature on that day in that locatiarClimate change refers to recent rapid
shifts in those expected average values. What people 30 years ago consideredrfnal” or
“average”is no longer an appropriate baseline for understanding a given day’s weather.

Although FEMA responds to weather, climate projections indicate an increased frequency
and intensity of weather-related incidents.

The National Oceanic and Atmospheric Administration (NOAA) monitors how global climate
data changes through time in itsannual assessmem and reports resultsthrough several
Climate Change Indicators oits Global Climate DashboardBelow are some of the NOAA
Climate Change Indicators tracked through NOAA’s Global Climate Dashhkoard

4 NOAACIlimate Literacy:The Essential Principles of Climat8ciences https://www.climate.gov/teaching/climate.

5 Fourth National Climate Assessmer(2018), U.S. Global Chnge Research Program GGCRP, Chapter 5: Land Cover
and LandUse Changehttps://nca2018.globalchange.gov/chapter/5/ .
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x Annual Greenhouse Gas Index: Tracksthe combined warming influence othe long-
lived tracegasesin the atmosphere including arbon dioxide, methane, nitrous
dioxide, and several industrial chemicals. Carbon dioxide is the largest contributor to
human-caused global warming.

| According to he NOAA Global Monitoring Lab, tleenount of carbon dioxide in
the atmosphere has risen by 25 percent since 1958 and by about 40 percent
since the Industrial Revolutior?.

X Arctic Sea Ice: Trackssea ice extent in the Arctic at the end of the summer melt
season(each Septemberpased on satellite observatios.

| The area covered by sea ice in the Arctic at the end of summer has shrunk by
about 40 percent since 19797

x Global Surface Temperature: Trackstemperature measurements taken at locations
around the gbbe, which are converted from absolute temperature readings to
temperature anomalies.

| Global temperatures rose about 1.8°F (1°C) from 1901 to 202C

x Global Sea Level: Trackssea level estimates provided throughide gauges and
satellite altimeters. Tide gauge stations worldwide measure daily high and low tides,
which scientists use to calculate a global average. Sea level is also measured from
space using radar altimeters.

| Sea level rise has accelerated frora 1.7 mm/year increasethroughout most
of the 20th century toa 3.2 mm/year increasesince 1993.°

Cimate Equity

The goal of climate equity is to recognize and address uneqgsakial and economidurdens
imposed upon vulnerable populationgrom climate changeand to ensure that all people
share the benefits of climate protection efforts. Climate equity recognizes theecific

populations are particularly vulnerable to climate change impacts, including sty
vulnerable and underserved population&?

Socially vulnerable populations consist of people at a disadvantage of recoveriragrf
disasters based on factors such as age, ethnicity, race, socioeconomic status, access t
decisiorrmaking power gender, employment, wealth, and other factors. Underserved

6 NOAACIlimate Change: Atmospheric Carbon Dioxjdtps://www.climate.gov/news-features/understanding
climate/climate-changeatmosphericcarbondioxide.

7 NOAACIlimate Change: Arctic Seaé Summer Minimum https://www.climate.gov/newsfeatures/understanding
climate/climate-changearcticseaice-summerminimum.

8 NOAACIlimate Change: Global Temperaturbttps://www.climate.gov/newsfeatures/understanding-climate/climate-
changeglobakemperature.

9 NOAACIlimate Change: Global Sea Levéittps://www.climate.gov/news-features/understanding-climate/climate-
changeglobatsea-level

10 EPAClimate Equity https://www.epa.gov/climateimpacts/climate-
equity#:~:text=Climate%20equity%20is%20the%20go0al%200f%200emizing%20and.people%20share%20the%20ben
efits%200f%20climate%20protection%20efforts
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communitiest! are groups that have limited or no access to resources or are otherwise
disenfranchised.

Climate Equity Considerations

fCommunities are differentially exposed to hazards arade disproportiondely affected by
climaterelated health risks. Populations experiencing greater health riskeclude children, older
adults, economically disadvantagedommunities, and minority populations

f The effects of extreme weather events are magnified in undersedvcommunities located in
risk-prone areas, which typically havpoor quality or agng infrastructure and lack sufficient
resources to invest inpreparednessand resiliencebuilding.

fApproximately 40percentof populatiors that live in coastal counties fall into an elevated risk
category.This includeschildren, the elderly, households where English et the primary
language, and thosdivingin poverty12

fBlack populationsaged 65 and older have the most disproportionate riskelative to their
reference population of residingin areas that havethe highest projected increases in premature
mortality from climatedriven changes!3

fLowincome households near floodplaingre more exposed to water pollutants, particularly
due to sea kvel rise, heavy rainfall, or extreme weather events. They may also have hidloed
insurance costs and more difficulty getting insurancé

fVarious toolscapture social vulnerabilityincluding theCenters for Disease ControAnd
Preventioris [CDC’s]Social Vulnerability IndexSV] and the Council on Environmental Quality’s
[CEQ’$ Climate and Economic Justice Screening TGGIEIST)15 that can help plannersbetter
understand wherethe potential negative effects on communitie from climate changemay be
exacerbatedby disasters and then align planning efforts with FEMAgrant programevaluation
criteria.

11 Executive Order 13985Sec. 2 Definitions: For purposes of this order: (a) The term “equity” means the consistent
and systematic fair, just, and impartial treatment of all individuals, including individuals whelong to underserved
communities that have been denied such treatment, such as Bladkatino, and Indigenous and Native American
persons, Asian Americans and Pacific Islanders and other persons obepiembers of religious minorities; lesbian, gay,
bisexual, transgender, and queer (LGBTQ+) persons; persons with diséslitpersons whoile in rural areas; and
persons otherwise adversely affected by persistent poverty or quality.

(b) The term “underserved communities” refers to populations aling a particular characteristic, as well as geographic
communities, that have been systematically denied a full opportunity to participatedspects of economic, social, and
civic life, as exemplified by the list in the preceding definitioof “equity.”

12 NOAAEconomics and Demographicsttps://coast.noaa.gov/states/fast -facts/economics-and-demographics.html

13 EPA(2021), Climate Change and Social Vulnerability in the United States: A Focus onl@pacts
https://www.epa.gov/system/files/documents/2021 -09/climate -vulnerability_september2021_508.pdf.

14 EPAClimate Change and the Health of Socially Vulnerable Peqtigps://www.epa.gov/climateimpacts/climate-
changeand-healthsociallyvulnerablepeople.

15 Addendum to the Interim Implementation Guidance for the Justi¢0 Initiative, M-21-28, on using the Climate and
Economic Justice Screening Tool (CEJSiHps://www.whitehouse.gov/wpcontent/uploads/2023/01/M -23-
09_Signed CEQ_CPO.pdf
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Environmental Justice

Environmental justice is the fair treatment and meaningful involvement of akgple
regardless of race, color, culture, national origin, income, and educational leveldwit
respect to the development, implementation, and enforcement of protectivexdronmental
laws, regulations, and policies. Environmental justice communities, alsalled

overburdened communities, refer taninority, lowincome, tribal, and indigenous populations
or communities that experience disproportionate environmental harms and riskem
exposure or greater vulnerabilityto the cumulative impacts fromenvironmental hazards.
This increased vulnerability may be attributable to an accumulation of negatiwe lack of
positive, environmental, health, economic, or social conditions withsuch populations.

Environmental
Impacts

Low Income/
Minority
Populations

Health
Impacts

Fgure 1: Environmental Justice Communities

For FEMA, environmental justice focuses on human health and environmental intpam
lowincome and minority populationsas required by Executive Order 12898. FEMA uses the
U.S.Environmental Protection Agency’s (EPA’s) Environmental Justice Screpand

Mapping TookEJScreenjo make environmental justice determinationsi-or FEMA to classify
a community as lowincome or minority, at least one of those populations ust exceed the
50t percentile compared to the state average or exceed the 8@ercentile based on one of
the Environmental dstice (EJ) hdexes.EJ Indexes factor in the Demographic Index (average
of Demographic Indicators) with eacknvironmental Indicator for every census block group.
If the value is above the 8@ percentile, the lowincome and/or minority populations are
overburdened by specific environmental stressgrsuch asparticulate matter, traffic
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proximity, hazardous wast@roximity, etc. In those cases, the &nographicindicators (ow-
Incomeand People of Colorwill not necessarily exceed the 30 percentile individually. The
value could be lower than the 50 percentile, but those census block groups are particularly
susceptible and sensitive to pollution. As such, FEMA also classifies communities exceeding
the 80th percentile for any one of the EJ Indexes as lomeome and/or minority

communities.

FEMA uses the CEQ'’s definitions ftire identification of populationsdisproportionately
exposed tohigh and adverse environmental and human health effects. Adverse health
impacts may include bodily impairment, infirmity, illness, or death. Adverse environnant
impacts may include ecological, cultural, human health, economir social impacts when
those impacts are related to impacts on the natural or physical environment. The oegof
impact to vulnerable populationsand the resolutionof those impactsmay vary. There are
guidelines for determinmng actions that are likelyto have disproportionately high and adverse
effects on human health and the environment?

EPA'’s Office of Environmental Justice offepsline tools and resourcedo support the
integration of environmental justice considerationsAlthoughtheir focus relatesto EPA
actions, thetools can serve as a starting point for incorporating environmental justice
planning considerationsinto emergency management response and recovesperations

Emerging Trends and Threats

Current and Anticipated Changes to Regional Hazards

Climate change is antipated to affect emergency management response and recovery
actions due to the impacts of climate change ometeorologicd and climate-related
hazards. Changing weather patterns will make disasters more frequemd extreme andwill
affect a greater number of areas.

For example the following list details hazards that are common in emergenayanagement
plans and providesexamples ofassociated climaterelatedrisk factors to consider Annex B:
Climate Change Threat/ Hazard Profiles provides more detailed information on each of these
hazardsand how they are impacted by climate change.

x Drought: As temperatures climb, evaporation ratescrease In drought conditions,
high evaporation rates willimake droughts worse.Severe droughts can threaten
drinking water supplies and disrupt agriculture.

16 Environmental JusticeGuidance Under the National Environmental Policy A€ouncil on Environmental Quality
December 10, 1997, p. 26, https://www.energy.gov/sites/prod/files/nepapub/nepa_documents/RedDont/G-CEQ
EJGuidance.pdf

17 Promising Practices for EJ Methodologies in NEPA RexsgEPAp. 29,
https://www.epa.gov/sites/default/files/2016 -05/documents/iwg_promising_practices_final_516-2016.pdf.
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X Bxtreme Heat: The annual number of very hot days isdreasing. Extreme heat is now
affecting areas of the country that are unfamiliar with this hazard. Of all weather-
related hazards, extreme heat causes the highest number of deaths each yé&&r.

x Coaastal Hooding: Rising sea levels areontributingto more frequent and intense
coastal floods and storm surgesThis can have significant impacts on coastal
communities, including damage to homes and infrastructure, and disruptions to
transportation and commerce.

x Inland Hooding: In many regions, more frequent anghtense rains are leading to
more severe fboding. Heavy rain can trigger flash flooding and make rivers overflow.
Saturated soils also create ideal conditions for landslides and mudslides.

X Hurricanes: Warning ocean watersare fueling largerand strongertropical storm
systenms and weather conditionsand increasing the likelihood of rapid intensification.
The Gulf Coast, Southeast, and Mid-Atlantic are seeing more destructive hunesa

x Wildfires: Warner temperatures arenow more common, and intense droughtare
creating conditions conductiveto largerwildfires. Wet growing seasongaired with
dry periods can lead to high fuel loads; warmer winter temperatures have allowed
pests to decimate forest health, leading to massive amounts of dead wood forest
lands. Wildfires threaten human health and safety through entrapment, poor air
quality, and other risks

This guidance does not address all possible climatelated concernsClimate science is an
evolving digipline. There will be unknown impacts and unresolved questions related to
climate change?l® For examplesome climate research linkeextreme coldtemperature
eventsto Ardic warmingdue to its influence on thget stream. However, this resarch is not
yet well determined. Ongoing research will further explain the relationship betwegarmer
Arctic temperature, a weakened polar jet, and cold air outbreak frequency antensity.
Suchevents have resulted in significant impacts to people and infrastructure and should be
considered in emergencylanning.

Regional Impacts

Changing hazards will impact communities and regions differently. The hazaitus regions
and communities have occasionally been exposed to will become more frequant severe
and new areaswill be affected.Figure2 illustrates thetop climaterelated hazardsfor each
region in the United StatesNot all climaterelated hazards are listed.

18 NWS/NOAAWeatherrelated Fatality and Injury Statisticshttps://www.weather.gov/hazstat/.

19Fifth Assessment ReporfWGII AR5§2014), Technical SummaryIntergovernmentalPanel on Climate Change (IPCC)
https://www.ipcc.ch/site/assets/uploads/2018/02/WGIHARS -TS_FINAL.pdf
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https://www.weather.gov/hazstat/
https://www.ipcc.ch/site/assets/uploads/2018/02/WGIIAR5-TS_FINAL.pdf

Hgure 2: Regional Climate-related Hazards
For a comprehensive summary of the climateslated risks for each region, see theegional
assessments in theFourth National Climate AssessmenEPA’sClimate Change Impacts by
Redgon webpage, and the2022 State Climate SummariesThe following sections detalil
some of the potential regional climate change impacts
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Shifting Hazards

Changing climate patterns are resulting in regions experiencing neazhards they were
previously unfamiliar with. For example:

f Tarnadoes: Changes in severe weathesuch as tornadoes and thunderstormsdue to climate
change isdifficult to assess but a recent peerreviewed paper presents evidence thahere is a
shift in the historic record,as the number of tornado events in southeastern states have
increased while those in Tornado Alley have decreas#&d

fHurricanes: Because the area of warming oceawaters is expanding, research suggethe
zone where hurricanes can form is also growing. That could mean motersis forming and
making landfall in higher latitudes than has been recorded historicaRy.

fWildfires: Shortened land snow cover seasons anddher temperatures have made the Arctic
more vulnerable to wildfire.22 Larger wildfire burn areasare affecting air quality concerns in far
distant areas unfamiliar with the hazard.

Northeastz3

X The Northeast is experiencing warming temperatures and adarincrease in the
amount of rainfall measured during heavy precipitation events.

X Less distinct seasonsalong with milder winters and earlier spring conditiongre
already altering environments in ways that adversely impact tourism, farming, and
forestry.

X More frequent heat waves in the Northeast are expected to increasingly threate
human health through more heat stress and air pollution.

x Sea level rise and more frequent heavy rains are expected to increase flooding an
storm surges, threatening infrastucture.

X As temperatures rise, agriculture will likely face reduced yields, potentially daging
livelihoods and the regional economy.

Northwesitz4

x Climate change is projected to increase the risks from extreme evenitscluding
flooding, landslides, droughg, wildfires and heat waves.

20 Gensini, V.A. and H.E. Brooks, 2018: Spatial trends in United 8gatornado frequency. npj Climate and 31
Atmospheric Science, 1 (1), 38attp://dx.doi.org/10.1038/s41612-018-0048-2 .

21 Garner et al, 2021), Evolving Tropical Cyclone Tracks in the North Atlantic in a Warming Clirativancing Earth and
Space Sciencehttps://agupubs.onlinelibrary.wiley.com/doi/10.1029/202 1EF002326.

22 Fourth National Climate Assessmen2018), USGCRPChapter 8: Droughts, Floods, and Wildfire
https://science2017.globalchange.gov/chapter/8/.

23 Fourth National Climate Assessmern(2018), USSCRP, Chapter 18: Northeast
https://nca2018.globalchange.gov/chapter/18/ .

24 Fourth National Climate Assessmer(2018), USGCRPChapter 24: Northwest
https://nca2018.globalchange.gov/chapter/24/ .
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x Climate change will likely result in continued reductions in snowpack and lower
summer streamflowsin the Northwest worsening the existing competition for water
resources. Larger numbers ofain-on-snow events will also lead to additional
flooding.

x Higher temperatures, changing streamflows, and an increase in pests, disease, and
wildfires will threaten forests, agriculture, and salmon populations.

X Sea level rise is projected to increase the erosiof most coastlines, escalating
infrastructure and ecosystem risks.

Southeastz®

x Coastal communities in the Southeast are already experiencing warmer
temperatures as well agmpacts from sea level rise such as increasedlooding.

x Higher temperatures and greater demands for water will strain water resoesc

X Incidences of extreme weather, increased temperatures, and flooding wilklik
impact human health, infrastructure, and agriculture.

X Sea level rise is expected to contribute to increased storsurges and will increase
the salinity of estuaries, coastal wetlands, tidal rivers, and swamps.

Southwest26

X The most rapid observations of warming temperatures and reduced snowpack have
been observed in recent decades in the Southwest.

X Increasing temperatures and more frequent and severe droughts are expettto
heighten competition for waterfor urban/residential use, agriculture, and energy
production.

X Indigenous populationsare expected to experience difficulties associated with
access to freshwater, the sustainingof agricultural practices, and declines in cultural
plant and animalpopulations.

x Drought, wildfire, invasive species, pests, and changes in species' geographic ranges
will increase threats to native forests and ecosystems.

Miawestz7
X Temperature increases in the Midwest have accelerated in recent decage
particularlyincreases in nighttime and winter temperatures.
X This region will likely experience warmer and wetter winters, springs with heavy
precipitation, and hotter summerghat have longer dry periods.

25 Fourth National Climate Assessmer(2018), USSCRPChapter 19: Southeast
https://nca20 18.globalchange.gov/chapter/19/.

26 Fourth National Climate Assessmern(2018), USSCRPChapter 25: Southwest
https://nca2018.globalchange.gov/chapter/25/ .

27 Fourth National Climate Assessmer(2018), USGCRPChapter 21: Midwest
https://nca2018.globalchange.gov/chapter/21/ .

FEMA Response and Recovery Climate Change Planning Guidance
12



X Risks to human health are expected to risas a result ofwarming temperatures,
reduced air quality, and increased allergens.

Great Pains?5.29
X Warmer winters are altering crop growth cycles and will require new agricultunela
management practices.
X Projected increases in temperature and drought frequency will further stretbee High
Plains Aquifer, the primary water supply for the Great Plains.
x Changes in water availability are likely to present challenges to agriculturabiation
and threaten key wetland habitats.

x Older residents in rural areas and indigenous communisi@re especially vulnerable
to the impacts of climate change.

Hawail and Pacific Islanas30

x Dependable and safe water supplies for Paciflsland communities and ecosystems
are threatenedby risingtemperatures changingrainfall patterns, sea level rise, and
an increased rik of extreme droughtsand flooding.

x Warmer and more acidic oceans are stressing coral reefs and fish habstat
Sea level rise is expected to thraan the water supplies, ecosystems, and
infrastructure of U.S. tropical islands.

x Climate change is likely to affedhe livelihoodsof communities, as well as tourism
and other important economic sectorson tropical islands.

US. CGaribbeans!
X Saltwater intrusion associated with sea level riswill reduce the quantity and quality
of fresh water in coastal aquifers.
x Sea level rise, combined with stronger wave action and higher storm surges, will
worsen coastal flooding andncrease coastal erosion.
X Projected increases are expected in both average and extreme tempenas.

Alaska>?

x Extensive permafrost thaw is expected by the end ofel21st century, increasing the
risk of infrastructure damage.

28 Fourth National Climate 8sessment(2018), USGCRPChapter 22: Northern Great Plains,
https://nca2018.globalchange.gov/chapter/22/ .

29 Fourth National Climate Assessmer(2018), USGCRPChapter 23: Southern Great Plains,
https://nca2018.globalchange.gov/chapter/21/ .

30 Fourth National Climate Assessmen(2018), USGCRPChapter 27: Hawai'iand U.S:Affiliated Pacific Islands
https://nca2018.globalchange.gov/chapter/27/ .

31 Fourth National Climate Assessmer(018), USSGCRPChapter 20: U.S. Caribbeagn
https://nca2018.globalchange.gov/chapter/20/ .

32 Fourth National Climate Assessmer(2018), USGCRPChapter 26: Alaska
https://nca2018. globalchange.gov/chapter/26/.
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x Alaska is among the fastest warming regions on Eaythith temperatureswarming
twice as fast as the global average since the middle of the 20th century.

X Arctic sea ice is projected to continue to decline, with nearly {®e periods possible
by mid-century.

X Native Alaskans are expected to experience declining availability of traditional foods
and reduced access to sea ice hunting grounds.
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INCARPCRAING CLIMATECHANGEINTO PLANNING
PROCESSESAND PRODUCTS

Current historical data regardingxtreme weather arenecessary to understandisk but are
not sufficient to plan for future risks associated with climate chang€onsequently climate
change considerations should be incorporated into existing planning structuteg

X Increasing climate literacy. FEMA response and recovery plannesbould be climate
literate, with a baseline understanding of climate change andsiimpacts on weather
events and otherhazardsas well as emergency managemerperations

X Reviewing future conditions data and expanding hazard/ threat profiles: Threat
profiles should be expaded to include potential climate change impacts, including at
the national, regional, and state, local, tribal, and territorial (SLTT) levels.

| Threat profiles can be expanded by reviewing anticipated trends from climate
resourcesand/or by examiningthe weather eventsthat adjacent states or
regions routinely prepare for and evaluating how those events may impact or
migrate to other regions and states. Planning for future climate scenarios is
recommended.

| By advancing threat profiles, SLTT governments will be more adept at
assessing their readiness for shifting hazardsheir increased intensites, and
the resultingimpacts to infrastructure and vulnerable populations.

X Reviewing current planning products to identify opportunities to include climate
change considerations and data: Climate change maylter or intensify current
hazards. Existing plans should be reviewed to incorporate data on climate change,
climate change considerations, and potential vulnerabiks. Planners should
regularly review theCDC’s SVI data, floodplain and floadap (RiskMAP) information,
and climate data to reevaluate risks. SeeAnnex C:Cimate Resources and Tools for
additional climate resources.

x Developing additional planning products: Climate change will impaceach FEMA
region’s weather differently; not all regions will face the same challenges. Some
regions and SLTT authorities may need to create additional planning products to
address new threats/hazards that may emerge as a result of climate change.

x Identifying the potential compounding effects of climate change threats: Extreme
weather associated with climate change maynpact critical infrastructure, which can
cause complex secondary impacts. Plans and actiotigat address readiness,
response, and recovery should consider climate change in the broader emergency
managementresilience framework to ensure thataladaptive practices such as
actionsthat increase risk in another phasgare not incorporatel.
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x Cdlaborating with other federal, regional, and state partners: Regionsand states that
routinely respond to climate hazards may be able to offer valuable insights into
expected response actions and anticipated resources. Other federal agencies can
help to provide accurate climate data and identify potential cascading impacts

The following sections outlineclimate change considerations that could be incorporatadto
existing or new plans. Additional hazasspecific critical consideratios are detailed inAnnex
B: Cimate Change Threat/ Hazard Profiles.

Key Assumptions

Key assumptions include critical information accepted by planners as true in the abserufe
fact. Assumptions should be reviewed and validated dugmesponse and recovery
operationsfor a climaterelated incident. For the purposes of this guidanagocument, key
assumptions include:

x Across the nationmeteorological hazards wilkontinue tobe more frequentand/or
severe and will aféct new locationsdue to climate change.

X An anticipated increase in the frequency and intensity of weather eventdl limit the
availability and capacity of response resources.

x The extent of federal support will be based on the type and severity of the incident
existing statutory authorities, and the availability and applicability of resources.

Planning Cansiderations

Critical considerations for response operationsecovery planningand related readiness
activities include information on anticipated federadupport requirements,the impacts from
climate-related incidents and collaboration considerationsCritical considerations for
response and recovery planning are provided in the sections below.

Considerations related to climate impactare categorized by familiar costructs used for
planning in response and recoveryThe FEMA Community Lifelines were used because they
are a familiar construct used in a response to communicate incident impaciBhe Recovery
Support Functions RSF3 provide a familiarcoordinating structure for key functional areas

of assistancein recovery.

FEMASupport Considerations

FEMA supports readiness and climate adaption activities through resilience grants and
programs (seeTable 4in Annex A Executive/ Statutory Aithorities). In response to a
qualifying incident, aStafford Act declaration provides additional authorities for FEMA to
provide disaster assistance. If the incident does not result in a Presidential disaster
declaration under the Stafford Act, FEMA may still provide assistance to thediéaderal
agency nh an incident response upon reques{See theResponse and Recovery Federal
Interagency Operational PlagFIOPYor more details about FEMA'’s operational structure and
capabilities.)
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Some climate changerelated hazards, such as extreme heat and drought, have

impacts that do not align well with FEMA programs. FEMA will need to continue to

work closely with other federal agencies to plan for alf-government efforts.

FEMA egions will support SLT-led efforts to address life and safety needsesulting

from weather eventswith assistance and support from therivate sector andother

federalagencies

Anticipated increases in the frequency and intensity of weather events may lithie

ability for SLTT jurisdictiongo fulfill mutual aid agreements.

Regions will require an array of federal resources to support states and tribes based

on the types of extreme weather events they may fadeEMAprovided resources may

include generators/fuel, debris removal assistance, communications assistance,

commoditysupport, sheltering support, etc.

Standard perceptions of riskhat are based upon historical conditions or precedent

are not sufficient foraddressng all potential climate impacts; planners will have to

adjust risk definitions to accommodate changing climate patterns

An anticipated increase in the frequency and intensity of weather eventdll pose a

heightened risk to the protection of cultural heritage resources and will affect FEM

engagement with environmental and historic preservation laws, regulations, and

executive orders.

| The Environmental Historic Preservation Advisor (EHPA) serves as the central
point of coordination and communication for the Environmental Planning and
Historic Preservation (EHP) function within the National Response
Coordination Cente(NRCC)TheEHPA's primary incident support partners
include an incident-specific FEMA Regional Environmental Officer, Emergency
Support Function(ESF) #11(Agriculture and Natural Resourcgs
representatives, and the Heritage Emergency National Task Force (HERIF)
| FEMA's Office of Equal Right®ER CivilRights Advisors provide guidance,

technical assistance, complianceand enforcement regarding environmental
justice and civil rights issues

FEMA anticipates an increase in the frequency and intensity of weatlwents that

may strain local, faithbased, and nonrprofit resource support for immediate and

long-term recovery needs. SLTTs and FEMA will need to evaluate their recovery

staffing plansto support integrated recovery coordination effort®r more and larger

disasters.

Regionswill require federal interagency resourcet® support state and tribal

recovery based on the types of extreme weather events they may face. Resources

33 HENTF is a coalition of federal agencies and national service organizations and ispansored by OEHP and the
Smithsonian Cultural Rescue Initiative (SCRI). Its mission is to protedtural heritage in our nation’s stags, tribes,
territories, and local communities from the damaging effects of natal disasters and other emergencies. HENTF
coordinates with the EHPA to assist in information sharing and thistribution of key messaging to stakeholders.
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may include programmatic funding, technicalssistance, housing and sheltering
support, support for heating and cooling programstc.

X Regions will require additional longerm recovery experts to support integrated
recovery coordination efforts.

X Emergency managers at all levels will need to leverage applications of recovery
geospatial and decisiormaking tools to illustrate and consider climate risk and
resilience for recovery grant projects.

X As disaster size and frequency increase, integrating mitigation and climate
adaptation principles into predisaster recovery planning efforts will become critical
for reducing the impacts of future disasters.

Differences Between Climate Mitigation, Climate Adaptation, and Hazard Mitigation

Cimate Mitigation: Measures thatreduce the amount and speed of future climate change by
either reducing emissions of carbon dioxide, methane, and other heepping gases or
removing carbon dioxide from the atmosphere.

fExample Strengthening emissions standards to reduce the amount gfeenhouse gases in
the atmosphere.

Adaptation: Adjustment in natural or human systems to a new or changing enviroent that
takes advantage of beneficial opportunities or moderates negative efts.

fExample:Raising streas and upgrading stormwater infragructure to addresssea level rise.

Hazard Mitigation: Those capabilities necessary to reduce loss of life and property bgdening
the impact of disasters

fExample:Adopting and enforcing codes and standards &nable buildings towithstand
earthquakes

Qimate Impact Considerations Aligned with FEMA Community Lifelines

Safety and Security
X An anticipated increase in climateelated eventsmay strain SLTT response
resources and capacities, resulting in increased requesstor federal support.
x Decreased water volumesn remote streams and ponds mapamper firefighting
capabilities.

Food, Hydration, Shelter
X Temperature and precipitation extremes magffect water quality and availability,
agricultural productivity, and ecosystems and species.
x Thawing permafrost may lead to unsafe food storage and preservation.
X Sheltering needs may overwhelm SLTT capacities due to increases in climatated
events. Federal support may be required for the prewn of additional sheltering
and/or the relocatian of impacted populations to unaffected areas.
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| Wraparound services may need to be provided for survivors waiting to access
aid sitesto ensure their health and welbeing (e.g., moving water distribution
to shaded areas in extreme heat scenarioslpreidentified aid sites may need
to be reevaluated to ensurgrotection for those awaiting access.

Health and Medlical?*

X

More frequent and severe heat wavewill lead to more heatrelated illnesses and
deaths.

Changes in the timing and lengths dhe seasons may cause shifts in the geographic
areaswhere diseasecarrying insects such as mosquitoes, ticks, and fleagpically
transmit West Nile Virus, dengue fever, Lyme disease, mala@ad other diseases
Increasing temperaturesmay cause degradation ofair quality, exacerbatinghealth
conditionssuch asheart disease.

Increased plant growing seasonmay increasepollen exposureand allergies,a
greater number of severe storms will increaseold exposure, and increased
temperatures and wildfirerisk will lead tomore air pollution, all of which can worsen
lung diseaseand other healthproblems

Extreme weather events are associated witim increased risk of foodand water
borne illnesses,as sanitationservices, hygiene measuresand safe food and water
supplies are often compromised aftesuch events.

Energy (Power & Fuel)

X

X

Transmission line capacityvill declineat higher temperatures, reducing power
availability, extremeheat may also cause powelines to droops3>

Extreme temperatures increase demand for coolirand heating capabilities, which
may result in electricity shortfalls.

Climaterelatedincidents, such as increases in extremeeat and wildfires will
increase the likelhood of public safety power shutoffslimiting access to power.
Extreme flooding or severe weather will threaten energy infrastructure.

Communications

X

X

Extreme flooding or severe weather may impact communicat®mfrastructure due
to damage or loss of power.

Buried fiber optic cables and nodes, which provide communications and internet
services, are at risk of failure due to sea level risend flooding Communications

34 HHS(2022), Climate Change and Health Equitittps://www.hhs.gov/climate-change-health-equity-environmentat
justice/climate-change-health-equity/index.html.

35 During the heatwave in the Pacific Northwest in 2021, the intense heat melted some wer cables in PortlandNPR
https://www.npr.org/2021/06/29/1011269025/photos- _the-pacific-horthwestheatwaveis-melting-powercablesand-
bucklingroads.
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nodes are often clustered at low elevations around dense populations. Fiber buried
on land is water and weatherresistant butis not designed to be submerged®

Transportation

X Extreme heat can warp railways and impact rail operatigrsause paved surfaceso
buckle and disrupt transit, and make it difficult for airplanes to take off’

X An ncreasein flooding or weather eventshat result inthe accumulation of debris
will impact transportation routes.

X More than 60,000 miles of roads and bridges in coastal areas are at risk of flooding
from climate changerelated sea level rise3

x Permafrost thawmay reduce theviability of roads made of ice and snow and damage
transportation infrastructuredue to ground sinking3°

x Compounding climaterelated weatherevents that impact the transportation system
could severely impact supply chains due to worker attrition, flooded routes, etc.

x Disruptions to supply chais will impact operations, logistics, and management
activities for response and recovery.

Hazardous Materials
X Increasedclimate-related weather events may result in larger quantities of waste
materials requiring piocessing. This may lead to increased greenhouse gas emissions
from waste management activitiegs well asinsufficient capaciies for handling
surges inthe necessary recycling, treatment, and disposal processes for the waste
generatedA0

Water Sstems
x Thawing permafrost may lead tdhe deterioration of reservoirs and impoundments
that rely on the existence of permafrost for wastewater containment.
X The intersection of flooding and warmer weather may cause bacterial growth in local
water sources, leading tdealth concerns (e.g., toxic algae blooms

36 “Rising Seas Could Cause Problems For Internet Infrastructtiduly 16, 2018, NPR
https://www.npr.org/2018/07/16/627254166/rising- _seascould-cause-problems-forinternet-infrastructure.

37 Jacobs, J.M., et al. (2018)mpacts, Risks, and Adaptation in the United States: FourtiiNational Climate Assessment,
Volume I, USGCRPWashington, DC.,
https://nca2018.globalchange.gov/downloads/NCA4_Ch12_Transportation_Full.pdf

38 |bid.

39 Fourth National Climate Assessmen(2018), UGCRPChapter 26: Alaska
https://nca2018.globalchange.gov/chapter/26/ .

40 EPAWaste Management Planning to Mitigate the Impact of Climate Chang#ps://www.epa.gov/homeland-
securitywaste/waste-managementplanningmitigate-impact-climate-change
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Climate Impact Considerations Aligned with FEMARecovery Qupport Functions
(RSS)

Economic

x Labor hoursof weatherexposed workers may be losiue to high temperature days.
Thisis also an equity consideratiomue to the demographics of weatheexposed
workers,who are already at a greater risk foclimate changeimpacts.

X The increasing frequency and intensity of climatelated hazards will cause
increasesin property damage and business income losses.

x The displacement of socially vulnerable and underservedgulations often coincides
with the displacement of essential, frontline workersyho are the foundation of a
community’s economy.

Health & Sccial Services
x Individuals residing in areas with high particulate air polluticare at greaterrisk of
developingcancer as well as chronic illnesses such as asthnta.

Community Assistance
x Equityissuesregarding illiteracyshould be taken into consideratiorwhen conducting
community engagement and training.
x Community assistance effort@nd climate considerationsshould be ncorporated
into long-term recovery planning support strategies.
x FEMA should prtner with the federal interagency, whepossible, to leverage other
agencyauthorities that support mitigation activities and build climate resilience.

Infrastructure Systems

X Projects shouldleverage resilience funding suppoft and adhere to consensus
based building codes and standards for lowarbon materials.

X Recoverylunded grant projects should emphasize mitigation measureée.g., through
the Hazard Mitigation Grant Program [HMGP] and 406 Mitigation fundirtiyat
supporteligible risk reduction actions.

X Benefitcost calculationsshould be streamlinedfor hazard mitigation solutions tha
are local, sustainable, and nature basedwvhen possible to enable better alignment
with grant obligations and planning timelines.

41 EPA(2021), Climate Change and Social Vulnerability in the United States: A Focus onl@pacts
https://www.epa.gov/system/files/documents/2021 -09/climate -vulnerability_septembe2021_508.pdf.

42 FEMARecovery and Resilience Resource Librahttps://www.fema.gov/emergency
managers/practitioners/recoveryresilienceresourcelibrary.
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Housing Recovery
x Shelteringand temporary housing will continue to be a prominent and challenging
aspect of disaster recovery. FEMAay assist withstate-led predisaster planning
initiatives on housing to build greater resilience to climatelated disasters and
encourage better planning and preparedness practices.

Natural & Qultural Resources

x FEMA Recovery programs support the widespread adoption of the Federal Flood Risk
Management Strategy (FFRM3nd related policy updates to ensure its
implementation.

X Anticipated increasa in the frequency and intensity of weather events will pose a
heightened risk to the protection of cultural heritage resources, which in recovery
operationsare the shared responsibility othe FEMA EHP, HENT&nd the Natural
and Cultural Resources RSF.

Collaboration Considerations

x Prior to a disaster, FEMA can work with and invest in communities to build resilience
and mitigate impacts from anticipated climateelated hazards.

| Through its Building Resilient Infrastructure and Communities (BR#Eant
program and Flood Mitigation Assistance (FMA) grant program, FEMA provides
resources to help communities be better prepared for climate-related events.

| FEMA grants can be investeith infrastructure, to include the funding of
nature-based solutions and the adoption of hazartesistant building codes,
as well as response capabilities that will protect communities from anticipated
climate-related events.

| The National Exercise Program supports federal and SLTT partners in
assessing and enhancing response capabilities and capacities and validating
their plans, policies, and procedures regarding climatelated risk.

x FEMA will continue to work with internal and interagency partners to ayrd and
discuss the impacts of climate changé3

| Participation in working groups allows FEMA to engage with climate experts
and discuss events and interagency efforts to address climate impacts.

| The FEMA Exercise Branch use the preparedness cyolealidate the
agency'’s readiness, identify critical capability gaps across all mission areas,
and ultimately provide FEMA and its partners with the tools needed to
increase whole community outcomes in emergency management.

| The FEMANational Preparedness Assessmermivisionadvances
preparednessefforts for all hazards by assessing progress, the effectiveness

43 In the past, FEMA joined efforts, such as EPAst's Talk about Heat Challengewhich soughtinnovative community-
level solutions tothe challenges of extreme heagvents.
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of preparedness programs and resources, artle communication of lessons
learned forcontinual improvenent.

| TheFEMAContinuous Improvement Program (CIP) builadlsprovement
through enhancements to preparedness and operational readiness initiatives
by improving program operations, providingformation for resource funding
decisions and tracking implementation of recommendations. FEMA'’s
Continuous Improvement Technical Assistance Program (CITiAéludes tools
to help guide users through these processes and methods.

| TheNational Integration Centeprovides guidance to SLTT partners and the
federal interagency on incorporating resilience and climate change
considerations into emergency management plans.

Other Planning Gonsiderations

X

Climate change is likely to compound weatheelated events. For example, hurricane
flooding may be worsened by storm surge, sea level rise, and heavy rainfall; extreme
heat and droughts can create favorable conditions for wildfires.

Compounding events will likely magnify impacts and decrease the availability of
resources.

Continuous impacts from climate change could lead to the mass migration of
populations seeking to leave highisk areas.

Communities recovering from compounding climatelated weather events may see
impacts on mental health, including an increased risk for ppraumatic stress

disorder (PTSD) and depressidor citizens in that community

Climate change disproportionately impacts socially vulnerable and underserved
populations based on income and healthcare disparities, health risk.educational
level, race and ethnicity, and aget!

Mitigation measures under the Individuals and Households Program may take a more
prominent role in FEMAsrovided assistance.

44 NIH, The Impact of Disasters on Populations with Health and Health Care Disparities
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2875675/ .
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Table 3. dimate Change Recoveryrelated Executive and Statutory Authorities

Disaster Recovery Refon
Act (DRRAJPublic Law
115-254)

Section 406 of the Stafford
Act

Building Resilient
Infrastructure and
Communities (BRIC) Grant
Program

Hazard Mitigation Grant
Program (HMGP)

Flood Mitigation
Assistance (FMA) Grant
Program

Voluntary Community
driven RelocationProgram

Agency
FEMA

FEMA

Agency
FEMA

FEMA

FEMA

U.S.Department
of the Interior
(DO FEMA

TheDRRAmade numerous legislative changes to the
Stafford Act. Section 1204 of the DRRA amended Section
404 of the Stafford Act to allow FEMA to provide Hazard
Mitigation Grant Program (HMGR)Inds in any area that
received a Fire Management Assistance GrafRMAG
declaration, even if no major Presidential declaration was
made. Section 404 authorizes FEMA to provide HMGP
assistance for hazard mitigation measures that
substantially reduce therisk of future damage, hardship,
loss, or suffering in any area affectetly a major disaster
or any area affected by dire for which assistance was
provided under section 420.

FEMA has the authority under Section 406 of the Stafford
Act to provide Public Assistancd®@ programfunding for
cost-effective hazard mitigation measures for facilities
damaged byan incident. SLTT governments can use this
funding to protect facilities from the futuredisaster
damagecaused bylarge climate shifts and/or b develop
mitigation projects that incorporate coseffective,
sustainable design principles.

Table 4. Hazard Mitigation—related Grant Programs

BRIC is a competitive grant program tharovidesfunds
annually insupportof SLTThazard mitigation projects.
The program funds coseffective projects designed to
increase resilience, reduce injuries and loss of life, and
reduce damage and destruction to property. Tribal
nations, as eligible applicants can use BRIC funding for
property acquisition and relocation.

HMGPfunds assist communities in rebuildingefforts
aimed at increasingresilience to hazards. HMGP funds
also supportmitigation projects includingthe acquisition
of hazardpronehomes and businessego enable owners
to relocate to safer areasHMGPgrant funding isalso
available to tribal nations after a major disaster
declaration.

The MMAprogram providescompetitive grans to states,
local communities, federally recognized tribesind
territories. Funds can be used for projects that reduce or
eliminate the risk of repetitive flood damage to buildings
insured by the National Flood Insurance Program.

The nteragencysubcommittee of this programis coled by
FEMA andDOl It convenes federal agencies to explore
key considerations, issuesand strategies for community
partnerships to supportthe voluntary movement away
from highvrisk areas.
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Table 5. Climate Change-elated Executive Orders

Executive Order (E.O.)
14030 — Climate-Related
Financial Risk

E.O. 13690 — Establishing
a Federal Flood Risk
Management Standard
and a Process for Further
Soliciting and Considering
Stakeholder Inpu

E.O. 1398 — Advancing
Racial Equity and Support
for Underserved
Communitiesthrough the
Federal Government

E.O. 14008— Tackling the
Climate Crisis at Home and
Abroad

E.O. 12898— Federal
Actions to Address
Environmental Justice in
Minority Populdions and
LowIncome Populations

The Federal Flood Risk Management Standard (FFRMS) expaederal
floodplain management requirements established in.B.11988 (May
1977). The FFRMS aims to build a more resilient future througbquiring
federal agencies to consider and manage both current and futufieod
risk when thefederal government funds projects involving new
construction, substantial improvement, or repairs to sulsntial damage.
FFRMS requires thatederal agencies expand the floodplain and flood
elevation of concern by addindreeboard to the base flood elevation,
considering the 0.2% annual chance floodplain, or applyihgst-
available actionable climate scienceThe standard was revoked but then
reinstated through Executive Order 14030, ClimatRelated Financial
Risk, clarifing that the FFRMS should remain in effect.

E.0.13985 directs federal agencies to:

x ldentify potential barriers that underserved communities and
individuals may face in taking advantage afgency procurement and
contracting opportunities and

x Assess vhether new policies, regulations, or guidance documents
may be necessary to advance equity in agency actions and programs

E.O. 14008 requires all agencies to:

x Use federal procurement and management of real property actions to
suppott robust climate actions;

x Submit a Climate Action Plan that identifies agency climate
vulnerabilities as well as steps to bolster adaptation and increas
climate resilience of facilities; and

x Adhere to the requirements of the Made in America lawsrimaking
clean energy, energy efficiency, and clean energy procurement
decisions.

E.O. 12898 directs federal agencies to:

x ldentify and address the disproportionately high and adverse human
health and/or environmental effects of their actions on minority and
low-income populations to the greatest extentnacticable;

x Develop a strategy for implementing environmental justiceand

x Promote nondiscrimination in federal programs that affect human
health and the environmentand provide minority and lowincome
communities access to public information and public pacipation.
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ANNEX B: CLIMATE CHANGE THREATH AZARD
PROFILES

Drought

Climate change is expected to change the frequency and intensity of droughtterns. As
Earth’s average temperature rises, evaporation rates will increaseading to more
precipitation in some areas andess precipitationin others. Climate projectionsdr the
Southwest indicate that the region may experience chronic precipitation deficitghich will
increase meteorological drought riskas defined below Significant precipitation declines are
not confidently projected outside of the Southwest; however, higher temperaturesyna
increase the frequency and magnitude of agricultural droughé&rossthe country in the
future.4>

Recent droughts and associated heat waves have reached record interestin some
regions. However, the 1930s “Dust Bow!l” remains thmost significant drought in the
historical record#é Climate change impacts on U.S. droughbnditions are complicated.
Little evidence is found for a human influence on observed precipitation defigitat
significant evidence is found for a humamfluence on surface soil moisture deficits due to
evapotranspirationcaused by higher temperatureg’

Drought increasescan occur during all seasons of the year amate directly tied to changes
in precipitation (seasonality, frequency, and intensjtyWhen wnter droughtsoccur, they
happen when precipitation isalready typically lower than other times of the yeand don't
generate negative impacts as readily as when droughts occur during the growing season.
Unlike other incidents, droughts can affect most U.S. regions and territoriedacan be hard
to recognize before it is too late to mitigate impacts. Thenlted States has spent an
estimated $249 billion on 26 majordroughts in the last 30 years that have affectetivo-
thirds of the continental United Stateg$

There are five different classes of drought, each with differing impacts, as definegthe
National Integrated Drought Information System (NIDIS):

45 National Integrated Drought Information Systentistorical Drought https://www.drought.gov/what-is-
drought/historical-drought

46 Climate Science Special Repof2017), Fourth National dimate Assessment,Volume | USGRP,
https://science2017.globalchange.gov/downloads/CSSR2017_&lIReport.pdf

47 Climate Science Special Repo(2017), Fourth National dimate Assessment,Volume | USCGRP,
https://science2017.globalchange.gov/downloads/CSSR2017_#&lIReport.pdf

48 CISA (2021) Drought and Infrastructure A Planning Guide
https://www.cisa.gov/sites/default/files/publications/Drought_and_Infrastructure_A_Planning_Guide_508c.pdf

49 National Integrated Drought Information SystenDrought Basics https://www.drought.gov/whatis-drought/drought-
basics.
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X Meteorological drought describes conditions when dry weather patterns dominate an
area.

x Agricultural drought describes conditions when crops become affected by drought.
Hydrological drought describes conditions when a low water supply becomes evident
in a water system.

x Saocioeconomic drought describes conditions when the supply and demand of various
commodities are affected by drought.

X Ecological drought describes conditions when natural ecosystems are affected by
drought.

Impacts

All vital infrastructure systemsboth humanmade and natural, face droughtelated risks.
Droughtcan affect agriculture, critical infrastructure, and various public servicesd create
competition for water resources between urban, rural, and industrial needspacting all
facets of society.

The consequences of drought include the disruption of economic, health, and critical
infrastructure systems through both direct and secondary hazards. Direct hazandslude
lack of raw water availability andvater degradation. Secondary hazards include
exacerbation of land subsidence and increases in wildfires, flooding, and dust storms.
Additionally, dry soilscombined with frigid winter temperaturescan lead to deeper frost line
depths and cause infrastructureissuessuch as water main breaks and frozen pipelines.

Agricultural production, critical ecosystem functions, and soil nutrient uptakates are
dependentupon water availability. Drought can alter the balance of ecosystems, affecting
fish, game, wildlife, and plant species. Ecosystems, which afigal to human communities,
are interdependent and the vulnerability of one can lead to cascading impacts on another

Response Considerations

FEMA Community Lifeline Considerations
x Safety and Security

| Responders may be at risk for decreased access to watesourcesduring
responseoperations.

| Animal migration (driven by reduced access to food and water in their natural
ranges) into areas more densely populated by humansioto areas where
responders are managingdrought impacts may become problematic.

| Lowflow or lack of water in remote streams and ponds will hamper wildland
fire responses.

| Toxic dust mayprompt additional personal protective equipmen{PPB needs
in response and recovery operations.
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x Food, Hydration, Shelter
| Droughtimpactsto aquaculture, agriculture, and pasturdands may result in
lossesthat lead to decreased food availabilityless foodsovereignty, as well
asincreased food costs.
X Health and Medical
| Droughtaffects air quality, especially when drier soilsombine with wirdy
conditions. Toxins in the soil can become airborne andause lung irritation
and adverse health effects in certain population§?
| Particulate matter from dried lakebeds can increase rates of chronic and
acute diseases associated with air pollution, including reproductive
dysfunction, developmental defects, cognitive impairment, cardiovascular
damage, and cancepr! Toxic pollutants have been detected in the sediment
of the Great Salt Lake, for exampl&2
X Energy
| Hydroelectric power lossesnay cause strain on power grgland increase the
need for generator support.
| Drought will likely threaten fuel production, enhanced oil recovery, oil refining,
and thermoelectric power generatiomue to its reliance on surface water for
cooling33
x Transportation
| During drought conditions that result in low water leveis rivers and other
waterways, port and watebasedtransportation operations may be limited
due to a reduction in available routes.
x Water Systems
| Projected increases itemperature and drought frequency would further
stress the High Plains Aquifer, the primary water supply for the Great Plaths.
| Drought impacts to estuary environments (where salt water and fresh water
meet) may impact drinking water qualityas well as species conservation
efforts and make certain agricultural areas unfarmablalue to land salinity.

50 CDC (2020) Health Implications of Droughthttps://www.cdc.gov/nceh/drought/implications.htm.

51 Abbott et al.(2023), Emergency measures needed to rescue Great Salt Lake from ongoing collgpse
https://pws.byu.edu/GSL%20report%202023

52 Sediments include arsenic, cadmium, mercury, nickel, chromium, lead, coppsglenium, organic contaminants, and
cyanotoxins

53 Fourth National Climate Assesaent (2018), UGCRPChapter 4: Energy Supply, Delivegnd Demand
https://nca2018.globalchange.gov/chapter/4/ .

54 EPA Climate Impacts in the Great Plainsittps://19january2017snapshot.epa.gov/climate-impacts/climate-impacts-
greatplains_.html
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Equity Considerations
x Droughts significantly impact rural communitieand local agriculture which can drive
farmers out of business Thiscan lead toinequitable cascading impacts on the cost
of food for lowincome communities.

BExdreme Heat

Changes in the number of heat waves, or extreme heat events, are a notable actpof

climate change. Over the past 60 years, heat waves have increased in durationgdrency,

and intensity and research shows that the trend toward longer and more intense heat waves
will continue 55 In addition, the average “season” for heat waves has increased by 47 days
across 50 major U.S. citiesince the 1960s.56 These urban areas are also susceptible to the
heat island effect, in which temperaturesvithin cities are higher than in outlying areas due

to factors such as loss of vegetation and the prevalence of pavement, buildingad
concentrated human activitye” Research alsgoints to the existence of intra-urban heat
islands, a phenomenon in which certain neighborhoods or areas within a city experience
higher temperatures than others.

Historically, underserved and marginalized communities may experience more severe
impacts from extreme heat than other populations, both in terms of infrastrugeiimpacts
and healthimpacts. Research also shows correlations between income level, race, and
intra-urban heat islands>8

Impacts

Extreme heat events present numerous dangers to infrastructure, the publand

responders. Extreme heat can impact transportation systems by damaging essential
infrastructure. For example, the paved surfaces of roads and runways (typically matle o
asphalt or concrete) are both sensitive to extreme heat and can become affs for use
during periods of excessively high temperatures. Similarly, train tracks may warp and teick
in extreme heat. Besides disrupting public transit, extreme heat eventan affect response
operations by limiting or even disabling certain modes of transportation to or from disast
sites. Heat waves can also have severe impacts on power griditherby damaging physical
infrastructure or by stressing electrical systems through increased demands for air
conditioning and other power needsor both.59

55 EPAClimate Change Indicators: Heat Wavdsttps://www.epa.gov/climate-indicators/climate-changeindicators-
heatwaves

56 USGCRP, Heat Wavgsttps://www.globalchange.gov/browse/indicatordetails/3983 .
57 EPAearn About Heat Islandshttps://www.epa.gov/heatislands/learn-about-heatislands.

58 EPAHeat Islands and Equityhttps://www.epa.gov/heatislands/heat-islands-and-equity.

59 MIT Climate PortalExtreme Heathttps://climate.mit.edu/explainers/extreme -heat
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As the leading weatherelated cause of death in the United States, heat waves pose a
significant threat to human healtht® As heat waves become more severe and more
common, this threat will increase, both in areas already prone to extreme heat and inage
that may soon face such events and are potentially less prepared (e.g., areas without
widespread air conditioning).

Response Considerations

FEMA Community Lifeline Considerations
x Safety and Security
| Responders and survivors may be at risk for heatlated illnesses during
response operations.
| Responsepersonnelshould consider elements like available shade and
ground covematerials (e.g., pavement vs. grass) in extreme heat scenarios.
x Food, Hydration, Shelter
| Extreme heat may increase the need for temporary shelters, cooling centers,
and water distribution missions.
| The cemand for water may outstrip supply chain and individual water
distribution resources, resulting in a need fawater generation and
purification solutions (atmosphericdesalination) and household containers.
X Health and Medical
| Extreme heat often results in the highest annual number of deaths among all
weatherrelated disasters.
| Heat may exacerbate existing illnesses, such as asthraad cardiovascular
disease
| Hospitals may need to preparéor providingheat illness treatments (e.g., ice
baths).
| If extreme heat causes power outages, access to specifi@atments, such as
dialysis may be limited.
X Energy
| Resporders should be prepared for overloaded power gridsd increased
demands on generators.
x Transportation
| When possible, emergency respondeshould identify multiple modes of
transportation and routes when traveling to and from response locations and
staging areas due to potential inaccessibility from waeg rail tracks,
overheateddamaged concrete or asphal etc.

60 EPA Climate Change Indicators: Heaklated Deaths https://www.epa.gov/climate-indicators/climate-change
indicators-heat-related-deaths
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Equity Considerations
x Socially vulnerable populations, including individuals with medical conditions and
those with disabilities as well as children, older adults, unhoused persons,
agricultural and other outdoor workers, marginalized racial groups, lowecome
persons, incarcerated persons, and persons without aionditioning, may be at a
higherrisk for heat-related illness or deati$!

Caastal Hooding

Coastal flooding occurs when high or rising tides or storm surges result in water inumnatat

on normally dry coastal land? Coastal flooding is expected to worsen significantly in the
next 30 years due to sea level rise. Sea levels are estimated to rise betweenthd.2 inches
by 2050, resulting in a 16fold increase in damaging coastal floods when compared to
today’s floaling frequency®3 Local impacts will be highly variable due to regional differences
in sea level rise rates. Coastal flood events associated with high tides may occur wegekl
monthly, as compared to historical rates of just a few events per ye#drin the United States,

7 of the 10 most expensive disasters were caused by coastal storrffs.

Impacts

Given that coastal areas contain 40 percent of the.B. population, the coastal flooding risk
to coastal residents as well as property and structures is significant. Impacts from reauyr
coastal floods include frequent road closures, less stormwater drainage capacity akened
infrastructure from frequent inundation or saltvater exposure, and increased exposure to
pathogens asdrinking water and wastewater facilities fafé

Hawali and the Pacific Islands

Coastal flooding and erosion will increase due to sea level ri&eLongterm migration of
populations currently inhabiting lowying Pacific Islands is of particular concern, and efforts
to relocate coastal residents is ongoinéf

61 EPA(2021), Climate Change and Social Vulnerability in the United &a: A Focus on Six Impacts
https://www.epa.gov/cira/social-vulnerabilityreport.https://www.epa.gov/system/files/documents/2021 -09/climate -
vulnerability september2021_508.pdf.

62 FEMANational Risk IndexCoastal Floodinghttps://miptest.msc.fema.gov/nri/coastal -
flooding#:~:text=Coastal%20Flooding%20is%20when%20water%20inundates%200r%20covesmpared%20t0%20th
€%20rest%200f%20the%20United%20States

63 Paddock M., Climate Change 101NOAA and NW8BowerPoint presentation (April 27, 2022)
64 NOAANderstanding Stormwater Inundatiorhttps://coast.noaa.gov/stormwater-floods/understand/.

65 FEMA Thinking Beyond Flood Maps (arcgis.com)
https://storymaps.arcgis.com/stories/da2b7cb4ad53424980 be99e9ffeeb374.

66 The Impacts of Climate Change on Human Health in the United States: A Scierkiisessment Chapte 6, USGCRP,
https://health2016.globalchange.gov/.

67 Paddock M, Climate Change 101NOAA and NWBowerPoint presentation (April 27, 2022)
68 USGSCoastal Climate Impactshttps://www.usgs.gov/centers/pcmsc/science/coastalclimate-impacts.
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Western US and Alaska

Coastal flooding poses major threats to coastal communities, padilarly to local
infrastructure.®® For instance, in California, half a million people and $100 billion worth of
coastal property are at risk over the next 100 years. The manacertainimpacts of coastal
flooding on the West Coast are how wave runup and coastal erosion affiéct future base
flood elevations (BFESs) and velocity zones. Research shows that there is r-lnmeear

response of BFE along bluffed or hardened shorelines from incremental sea level rise. Loca
studies are needed to determine local BFEesponses to sea level rise, making it difficult to
map future BFESs consistently on the West Coast.

Longer sea ice-free seasons, higher ground temperatures, and relative sea level aise
expected to worsen flooding and accelerate erosion in maayeas, leading to the loss of
terrestrial habitat and cultural resources and requiring the relocation of ergicommunities,
such asthe Kivalina in northwestern Alask&®

Eastern US and QUIf Caast

The East Coast has seen the greatest increase in the number ostal flood days and also
experiences the most frequent coastal floodingt Compared to higkide flooding
frequencies that were typical in 2000, 2020 saw the number of flood days increa4.00 to
150 percent along the Northeast Atlantic and Eastern Gulf coastlines. Evagher
percentage increases (more than 400 percent) occurred along the Southéaglantic.
Percentage increases compared to 2000 were greatest in the Westegulf (more than
1,100 percent, or 22 days) in Bay Waveland, Mississipf#.

Great Lakes

Water levelsand water temperatures are two important and interrelated indicators of
climate change in the Great Lakes. The lakes support a variety of ecosystems, pi@vi
drinking water and recreational opportunities, angdlay a vital role in the economies of the
eight statesadjacent to the Great Lakes throughmajor commercial activity such as shipping
fisheries enterprises,and more.

The amount of water in the Great Lakes goes up and down basedtba season, rainfall
amounts, and a variety of other factors. Low water levels create dredging and infrastructure
issues, while high levels cause flooding and erosion problems. Although there is natural
fluctuation inlake water levels, they have declined slightly for most of the Great Lakes over

69 Paddock M., Climate Change 101NOAA and NWBowerPoint presentation (April 27, 2022)

70 Fourth NationalClimate Assessment2018), UGCRPChapter 26: Alaska
https://nca2018.globalchange.gov/chapter/26/ .

71 EPAClimate Change Indicators: Coastal Floodirgtps://www.epa.gov/climate-indicators/climate-changeindicators-
coastaHlooding.
72 NOAAHigh Tide Floodinghttps://coast.noaa.gov/states/fast -facts/recurrent-tidal-flooding.html
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the last few decades.n the past few years, however, lake water levels have seeatable
increases and are now toward the top of thehistorical ranges.”3

Response Considerations

FEMA QCommunity Lifeline Considerations
X Energy
| Coastal flooding, including wave action and storm surgianay affect gas and
electric asset performance, cause asset damage and failure, and disrupt
energy generation, transmission, and distributiort.
| A sea level rise of just 3.3 feet could expose dozens of power plants to a
greaterrisk of experiencinga 100-year flood scenarig®
Canmunications
| Buried fiber optic cables and nodes, which provide internet and
communication services, are at risk due to anticipated sea level rise. These
nodes are often clustered at low elevations around dense populations. Fiber
buried on land is waterand weatherresistant but is not designed to be
submerged’s
x Transportation
| Flooded roadways majimit the ability for response resources tde
transported to impacted locations.
x Hazardous Materials
| High lake levels and strong storms could impasieveralindustrial facilities,
contaminated sites, and communities along Lake Michigafi.
Water Systems
| As sea levelontinueto rise, saltwater infiltration into groundwater
resources may reduce the availability of fresh water.

x

X

Equity Considerations
x Approximately 40 percent of the populatianliving in coastal counties fall into an
elevated risk category. Thiincludes children, the elderly, households where English
is not the primary language, and thoséving in poverty?8

73 EPAClimate Change Indicators: Great Lakes Water Levels and Temaperes, https://www.epa.gov/climate-
indicators/great-lakes.

74 Fourth National Climate Assessmern(2018), USSCRPChapter 4: Energy Supply, Delivegthd Demand
https://nca2018.globalchange.gov/chapter/4/ .

75 Fourth National Climate Assessmern(2018), USGCRPChapter 4: Energy Supply, Delivegnhd Demand
https://nca2018.globalchange.gov/chapter/4/ .

76 “Rising Seas Could Cause Problems For Internet InfrastructliéPR (2018),
https://www.npr.org/2018/07/16/627254166/rising- _seas-could-causeproblems-forinternet-infrastructure.

77 Rising Waters: Climate Changenpacts and Toxic Risks to Lake Michigan’s Shoreline Communitig922),
https://elpc.org/resources/rising -watersclimate-changeimpacts-and-toxicrisksto4ake-michigansshoreline-
communities.

78 NOAAEconomics and Demographichttps://coast.noaa.gov/states/fast -facts/economics-and-demographics.html
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x Traffic delays from highide flooding are projected to disproportionately affect
populations that arelow income,are of minority status and/or have no high school
diploma.”®

Inland Hooding

Rivers and streams experience flooding from rainstorms and spring snowmelt, or a
combination of the two. Although the risk for flooding varies across the Unite@t®s, most
lowdying areas are susceptible to floodsThe probability of flooding depends on several
factors, such as topography, regional/local climate, and humanade changes to river
systems (landscape changes, river modifications, etc.). Flood events are classifiecoading
to their "annual exceedance probability(e.g., 10% annual chance, 1% annual chance, 0.2%
annual chance, 0.1% annual chance).

Impacts

Climate scientists have predicted that periods of heavy rain will become more common as
Earth heats up. The amount of rain falling in the heaviest rainstorms has increased across
the country between 1958 and 20168° Floods have generally become larger in rivers and
streams across large parts of the Northeast and Midwest, while flood frequencies/b
decreased in other parts of the country, especially the Southwest and the Rocligs.
Floodplain inundation is expected to increase by approximately 45 percent by the endhef
century 82

A warmer atmosphere holds and subsequently releases more water. Since 1901
climate has become about 4 percent wetter, and, in the Northeast, the steextreme storms
are generatng approximately 27 percent more moisture than they did a century ag§bA
study by NOAA examining the recobteaking rainfall in Louisiana in 2016 determined that
the rains there were at least 40 percent more likely to have occurred and were 1€rpent
more intenseas a resultof climate changes4.85

In regions where seasonal snowmelt plays a significant role in annual runoff, leott
temperatures can trigger more rairon-snow events, with warm rains inducing faster and

79 EPA(2021), Climate Change and Social Vulnerability in the United States: A Focus on Six Impacts
https://www.epa.gov/system/files/documents/2021 -09/climate -vulnerability_september2021_508.pdf.

80 Fourth National Climate Assessmer(®018), Chaper 2: Our Changing Climate
https://nca2018.globalchange.gov/chapter/2/ .

81 Hersher, R (2022), “How Climate Change Drivelsiland Floods” NPR
https://www.npr.org/2022/08/03/1115384628/how- _ climate-changedrivesinland-floods.

82 AECOMFEMA Climate Change Repohttps://aecom.com/fema -climate-changereport/.

83 Fourth National Climate Assessment, Volume |: Climate Science Special RepdBGCRPChapter 7— Precipitation
Change in the United Stateshttps://science2017.globalchange.gov/chapter/7/ .

84 NRDCFlooding and Climate Change: Everything You Need to Knlaitps://www.nrdc.org/stories/flooding-and-
climate-change-everythingyou-needknow.

85 NOAA(2016), “Climate Change Increased Chances of Record Rains in Louisiana by at Least 40 Pefcent
https://www.noaa.gov/media-release/climate-changeincreasedchancesof-recordrains-in-ouisianaby-atleast-40-
percent
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earlier melting. The combination of rain and melting snow ca&xacerbatespring flooding as
winter and spring soils are typically high in moisture and often still frozen and thenef less
able to absorb runoff. Regions with higher numbers of raom-snow events, such as the
Northwest, are expected to see higher flooding risks.

2022 Flash Floods in Kentucky and West Virginia

During July 2530, 2022, several thunderstorms brought heavy rain, flash flooding, andeir
flooding to eastern Kentucky and central Appalachia. These thunderstoromused rainfall rates
in excess of 4 inches per hour across complex terrain that led tédespread impacts. While it
did not rain continuously during this 4lay stretch, the overwhelming amounts of rain and
flooding led to 39 deaths and widespread damage. Entire homes and parts ofrs®
communities were swept away by flood waters, leading to heavy infrasture damagegé

The rainfall totals observed between these dates across easterni€acky were over 600
percent of normal. While most of the region was drier than normal ggimto July, the amount of
rain during that short period overwhelmed the area. The estimated peak rainfalals of 14-16
inches from July 26 to July 29 hdhbeen urheard of historically. There is less than a 1 in 1,000
chance of that amount of rain falling in any given year over addy periods’

FEMAprovided assistancein Kentuckythat included Individual and Households Programs (IHP)
support, Public Assistance (BAyrants, and Hazard Mitigation Grant Program (HMGP) funding.
FEMA provided federal disaster assistande West Virginia to supplement local recovery efforts
in areas affected by severe storms, floodingandslides,and mudslides fromthe July2022
flooding event Federal fundingwas providedon a costsharing basis for emergency workepair
or replacment of facilities, and hazard mitigation measures.

In West Virginia, flooding caused by extreme precipitation oveetstate’s rugged topography is
considered the state’s costliest and most severe natural hazard. Waétginia's annual
precipitation rates over this century are projected to increase, Withe largest increases
occurring duringthe winter and spring months. The number and intensity of extreme
precipitation events are also projected to increase,

86 National Weather Servie, https://www.weather.gov/jkl/July2022Flooding

87 National Weather Servie, https://www.weather.gov/jkl/July2022Flooding

88 NOAA National Centerfor Environmental InformationState Climate Summaries 2022West Virginia
https://statesummaries.ncics.org/chapter/wv/ .
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Response Considerations

FEMA Community Lifeline Considerations
x Safety and Security
| Floodrelated injuries and fatalities are often caused byehicle use during
flood events8d
| If SLTTcapabilities areoverwhelmed, SLTT entities may request Urban Search
& Rescue (US&R) tasforce supportto assist withwater rescues.
Food, Hydration, Shelter
| Flood damage to homes may promphe need for FEMAHP support.
Health and Medical
| Floodwaters may be contaminated witharmful chemicals, waste, or debris.
| Floodwates may contain sewagewhichcan cause diarrheal disease¢hrough
exposure toE. coli or Salmonellaf anything contaminated with such
floodwaters is consumecP©
Energy
| Extreme rainfallmaylead to flash floods that undermine power line
foundations and pipeline crossings and inundate riverbank energy facilitjies
such as power plants, substatins, transformers, and refinerie$?!
Transportation
| Flooded roadways maymit the ability for response resources tde
transported to impacted locations

X

X

X

X

Equity Considerations
X Vulnerable populations are the least likely to have flood insurance, access to
transportation during evacuation, cash on hand, or the ability to relocat@

Qther Considerations
X Mudslides develop when water rapidly accumulates in the ground and results in a
surge of watersaturated rock and debris. Areas where wildfires or human
modification of the land have destroyed vegetation on slopes are particularly
vulnerable to landslides during and after heavy rairfs.

89 FEMAPreparadness CommunityFlood | Vehicle (Do Not Drive in Floodwaters; "Turn Arounan® Drown!")
https://community.fema.gov/Protective Actions/s/article/FloodVehicle-DdNot-Drivein-FloodwatersTurnAroundDon-t-
Drown

9% CDC Floodwater After a Disaster or Emergendyttps://www.cdc.gov/disasters/floods/floodsafety.html.

91 Fourth National Climate Assessmer(2018), USGCRPChapter 4: Energy Supply, Delivesnd Demand
https://nca2018.globalchange.gov/chapter/4/ .

92 NRDCFlood Insurance Subsidies Must Include Options to Lower Riskps://www.nrdc.org/bio/joel -scata/flood-
insurancesubsidiesmust-include-optionslowertisk.

93 CDC Landslides and Mudslideshttps://www.cdc.gov/disasters/landslides.html.
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Hurricanes/ Tropical Cyclones/ Typhoons

The number and strength of tropical storms varies significantly from year to yaagking it
difficult to detect trends in the frequencyand intensity of hurricanes over time. As the
climate continues to warm, however, it is predicted that the average intetysof hurricanes
will rise while the overall number of hurricanes will remain unchanged. The expekcte
increase in hurricane intensity is a result of rising sea levels, increasedmnfall, and
increased wind intensities.

Impacts

Sea levels are rising as oceans warm and expand. This expansion, combined with the
melting of landbased ice has caused the global average sea level to rise by roughly 7 to 8
inches since 1900—a trend that is expected to accelerate over the coming decadés.
Higher sea levels give coastal storm surges a higher starting point when a majaricane
approaches. The resulting storm surges are therefore able to reach higher levels and
penetrate further inland in low-lying areas. The risk is even greater if storms madeedfall
during periods of high tide.

A hurricane’s ability to produce rain is affected by the temperature$ both the air and

ocean. Warm air can hold more moisture and more moisture often leads to more rain. Since
the 1970s, rising air temperatures have caused the water vapor content ing atmosphere

to rise. Hurricane rainfall rates are projected to increase in the future due & warming

climate and the accompanying increase in atmospheric moisture content. Modeling studies
project an increase on the order of 10-15 percent for rainfall rateayeraged within about

100 km of a storm, in a 2degreeCelsius global warming scenarié

Warming of ocean surface temperatures due to climate change is likely fuglimore
powerful tropical cyclones$ Sea surface temperatures have increased during the 20
century and continue to rise. From 1901 through 2020, temperatures rose at average
rate of 0.14°F per decade?? During this century, the temperature of the sea surface is
projected to warm even faster, which will fuel stronger hurricanes in the tropics. Regsh
suggests that rising temperature wilhcrease the likelihood ofrapid intensification, defined
as an increase in hurricane wind speeds &5 mph within 24 hours 28

94 Climate Science Special Repof2017), Fourth National dimate Assessment,Volume | USGRR ExecutiveSummary
https://science2017.globalchange.gov/chapter/executivesummary/.

95 NOAAGIobal Warming and HurricanesGeophysical Fluid Dynamics Laboratomyttps://www.gfdl.noaa.gov/globat
warmingand-hurricanes/.

96 NOAACIlimate change is Probably Increasing the Intensity of Tropical Cyclomés://www.climate.gov/news-
features/understandingclimate/climate-changeprobablyincreasingintensity-tropical-cyclones

97 EPA Climate Change Indicators: Se8urface Temperaturehttps://www.epa.gov/climate-indicators/climate-change
indicators-seasurfacetemperature.

98 NOAAGeophysical Fluid Dynamics Labatory, Global Warming and Hurricanesttps://www.gfdl.noaa.gov/globat
warmingand-hurricanes/.
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Additionally, as ocean temperatures rise, there is less cokljbsurface ocean water to serve
as a braking mechanism for hurricanes. When strong storm winds churn up cold subsurface
water, the cooler waters typically weaken storm strength. If deeper waters become t

warm, however,this natural braking mechanism weaé&ns.

As of 2020, records show that, imce 1995, there have been 17 aboverormal Atlantic
hurricane seasons—the largest stretch of aboveermal seasons on recordas measured by
NOAA'’s Accumulated Cyclone Energy (ACE) Index. (ACE calculatedehsiiy of a hurricane
season by combining the total number of hurricanes along withe observedwind speeds).
Some models predict that although there may not be more storms toward the end loé t
century, more of them will be classified as Category 4 and Category 5 hurricaffes.

Response Considerations

FEMA Community Lifeline Considerations
x Safety and Security
| Higher storm surges and increased rainfall will lead to greater flooding in
hurricane events. Flooding is the most significant contributor to deaths in
hurricanes.100
| If SLTTcapabilities are overwhelmed, SLTT entitievay request US&R task
force support to assist withwater rescues.
x Food, Hydration, Shelter
| Flood damage to homes may promphe need for FEMAHP support.
X Health and Medical
| Floodwaters may be cotaminated with harmful chemicals, waste, or debris.
| Floodwates may contain sewagewhichcan cause diarrheal disease through
exposure to E. coli or Salmonella if anything contaminated with such
floodwaters is consumedo?
X Energy
| Inthe Southeast, power plants and oil refineries are especially vulnerable to
flooding. The span and duration of impacts to facilitiesill likelydepend on
the category of the hurricane. The number of electricity generation facilities in
the Southeast potentially exposed to hurricane storm surge is estimated at 69
for a Category 1storm and 291 for a Category 5 stormto2

99 NASAHow Climate Change May Be Impacting Storms Over Earth's Tropical Ocedlémate Change: Vital Signs of
the Planet_https://climate.nasa.gov/ask-nasa-climate/2956/how- climate-changemay-be-impacting-storms-over-earths-
tropical-oceans/.

100 The Weather Channel'This Is Actually the Biggest Killer During Hurricanes and Tropi8torms”
https://weather.com/safety/hurricane/news/us -deathshurricanestropicalstorms-nhc-study.

101 CDCFloodwater After a Disaster or Emergendyttps://www.cdc.gov/disasters/floods/floodsafety.html.

102 Fourth National Climate Assessmer(2018), USGCRPChapter 4: Energy Supply, Delivegnd Demand
https://nca2018.globalchange.gov/chapter/4/ .
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x Canmunications
| The flooding and winds associated with hurricanes have the capacity to
damage critical communications systems
x Transportation
| Flooded roadways maymit the ability for response resources tde
transported to impacted locations

Equity Considerations
x Approximately 40 percent of the populations living coastal counties fall into an
elevated risk category. Tis includes children, the elderly, households where English
is not the primary language, and thoséving in poverty03

Qther Considerations

X The increasing strength of hurricanes causinggreaterdamage and increased
development in coastal areas is leading to growing property risk. From 1970 to
2010, the total population ofcoastal counties increased by approximately 40
percent.104

X Becausethe area ofwarming ocean wates is expanding the zone where hurricanes
can formis also growing. That could mean more storms forming and making landfall
in higher latitudes thanhas been recordedhistorically.

Widfires

Climate changeis alreadycausing an increase inthe scale andtotal burn area of wildfires
across the United States The frequency of large wildfires is influenced by a combination of
natural and human factors, such as temperature, soil moisture, relative humidity, wind
speed, and vegetation (fuel density}?> Widespread increass in surface air vapor pressure
deficit (VPD)evels, which are a measure of the atmosphere’s thirsdre a primary driver of
growing wildfire activityt% Climate change has elevated surface temperatures, resulting in
higher VPD levels and doubling ofcumulative forest fireburn areas 107 Historic forest
management practices have alsted to higher fuel densities in most LS. forests. Tis
increased fuel loadand warmingtemperatures are making larger wildfires in the western
United States more frequent The wildfire season hasilso lengthened in many areas due

103 NOAAEconomics and Demographichttps://coast.noaa.gov/states/fast facts/economics-and-demographics.html

104 NOAAEconomics and Demographichttps://coast.noaa.gov/states/fast -facts/economics-and-demographics.html

105 Climate Science Special Repo(2017), Fourth National dimate Assessment,Volume | USCGRP,
https://science2017.globalchange.gov/downloads/CSSR2017_&lIReport.pdf

106 CISANational and International Climatology Study Extreme Weather Events and Impacts

107 Abatzoglou and Williamdmpact of anthropogenic dimate change onwildfire acrosswestern USforests,
https://www.pnas.org/doi/full/10.1073/pnas.1607171113

108 Climate Science Special Repo(R017), Fourth National dimate Assessment,Volume | USGCRP, Droughts, Floods,
and Wildfire https://science2017.globalchange.gov/chapter/8/ .
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to suchfactors aswarmer springtemperatures, longer summer dry seasons, and drier soils
and vegetation109

The relationship between climate change and wildfires is complex. Wild&ativity and the
environmentl conditions caused by climate changetogether createa feedback loop in
which theburning of organic matter releases greenhouse gases into the atmosphetfeat
then further contributeto climate change and compound wildfire risk.

The impact of climate change on wildfire frequency and severity varasoss the United
States. Oregon’s historic 2020 fire seasomcluded fires that wereconsistent with similar
past fire events in tre region, but extreme drought likely contributed tiocreasedfire
severityin the state.110 In California, wildfire exclusion practices have played a &ie role in
the accumulation of wildland vegetationwhich has helped to fuel its recent wildfires. Future
conditionscreated by climate changenay lead to abnormal wildfire eventsccurringin
regions across thecountry.111

Impacts

Wildfires threaten human health and safety. Direct human fatalities are thesudt of
entrapment, when people or firefighters are unable to escape a firkdditionally, smoke
exposure may impact communities far beyorawildfire burn area, causing or exaagbating
health problems112 Water supplies can be adversely affected during a wildfire and for years
afterward due, in part, tocontaminants associated with ash setithg on streams, lakes, and
water reservoirs!13 Wildfires can also impacthe short-and longterm migration of

displaced residents, including shofterm emergency evacuations and long-term
displacements when homes are destroyed.

Wildfires are increasingly destructive and costly. Between 1980 and 2021, theitéul
States experienced20 wildfire events that caused more than $1 billion in damage; 16 of
those 20 wildfires occurred since 2000114

Western US and Alaska
Wildfires have increased irsize and intensityand are projected to continue increasing in the
western United States. Modling of future temperature andVPDlevel increases that are

109 Climate Science Special Repo(2017), Fourth National Cimate Assessment,Volume | USGCRP,
https://science2017.globalchange.gov/downloads/CSSR2017_&lIReport.pdf

110 Reilly et al(2022), Cascadia Burning: The historic, but ndtistorically unprecedented, 2020 wildfires in the Pacific
Northwest, USAhttps://esajournals.onlinelibrary.wiley.com/doi/full/10.1002/ecs2.40 70.

111 McKenzie et al.(2008), Chapter 15 Global Warming and Stress Complexes in Forests of Western North Anaeric
ScienceDirect https://www.sciencedirect.com/science/article/abs/pii/ S1474817708000156?via%3Dihub.

112 EPAWhy Wildfire Smoke is a Health Concefnttps://www.epa.gov/wildfire-smoke-course/whywildfire-smoke-
health-concern

113 EPAWildfires: How Do They Affect Our Water Suppligs®ps://www.epa.gov/sciencematters/wildfires-howedo-they-
affect-our-water-
supplies#:~:text=Water%20supplies%20can%20be%20adverg&b20affected%20during%20the,in%20place%20and%?2
Oretains%20water%20is%20burned%20away

114 NOAABiIllion-Dollar Weather and Climate Disastersttps://www.ncei.noaa.gov/access/billions/.
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expected to occurdue to climate change point to increasein the aridity of forest fuels
during the fire season and a subsequent increase fiorest fire activity. Increases in these
climatic drivers were found to be responsible for over half the already observed increase in
western U.S. forest fuel aridity from 1979 to 2015 and for thdoubling of forest fireburn
areasbetween 1984 and 2015.115

Historically, wildfires have been less frequent aremaller in Alaska compared to wildfires
elsewhere.Wildfires alongAlaskds tundra andin its forests will likely increasesubstantially
under the projectedwarmer and drier conditionscaused by climate changeThe total area
burnedin the stateis projected to increase between 25 and 53 percent by the end of the
century116

2017 California Wildfires

The 2017 California wildfire season, with its 9,270 separate wildfires;as one of the most
destructivein history, burning over 1.5 million acresdestroying10,868 structures, and causing
47 deaths. California’s vildfire season typically runs fronearly summerthrough late autumn.
Historically, by the end of October, California entersits rainy seasonand its wildfire seasonends.

In October 2017,Southern California received very little raiand had just experienced the
second hottest summer on recorgto date. These factors along with thearea’s typical fall Santa
Ana winds and an increase in dry vegetation (fuel load) provided the petfeanditions for a
major wildfire 117

In December, a series of 29 wildfires occurred. The Thomiase was the largest and most
destructive, burning more than 272,000 acres, foréng the evacuation of over 230,000 people,
and destroyng more than1,000 structures. A month later, severe rastorms led to mudslides, a
common secondary disaster seen in areas affected by wildfires. The ralides in Montecito,
California, destroyed 500 additional structures and resulted in 20 falities.118 The Thomad-ire
resulted in a Fire Management Assistance Declaration andveajor disaster declaration 119

Eastern US

Although the total area burned by wildfire is greatest in the western Unit8tates, the
Southeast has the largest area burned by prescribed fires and the highest roen of
wildfires. In the future, rising temperatures and increases in the duratioma intensity of

115 Climate Science Special Repo(R017), Fourth National dimate Assessment,Volume | USCGRP,
https://science2017.globalchange.gov/downloads/CSSR2017_&lIReport.pdf

116 Climate Science Special Repo(2017), Fourth National dimate Assessment,Volume | USCGRP,
https://science2017.globalchange.gov/downloads/CSSR2017_&lIReport.pdf.

117 NOAADecember vildfires scorch southern California in 2017 https://www.climate.gov/news-features/event-
tracker/decemberwildfiresscorchsoutherncalifornia-2017.

118 Thomas Fire and CA Storm.S. Congressman Salud Carbajaltps://carbajal.house.gov/district/thomas-fire.htm.

119 FEMAFEMA Fire Management Assistance Granted for Thomas Hiteps://www.fema.gov/press-
release/20210318/fema- fire-managementassistancegrantedthomasHire.
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droughts are expected to increase wildfire occurrence and reduce the effectivesseof
prescribed fires120

Response Considerations

FEMA QCommunity Lifeline Considerations
x Safety and Security
| The nature of wildland firefighting has shifted in recent years. Conditions
related to changing weather and fuel have prevented trdirect attack of fires
by ground personnelnd have contributed to larger wildfires that are more
difficult to extinguish.
| Increasinglydifficult wildfire conditions may result in increased responder
injuries and fatalities as well asimpacts totheir mental health.
x Food, Hydration Shelter
| As wildfires increase in frequency and scale, additional resources and
awareness will beneeded to address shorterm sheltering,long-term
housing, safe drinking water, and sustained food supes.
| Fire damage may result igreaterlosses of crops,a decrease in crop quality,
or changes in harvesting methods that harm productivity!
| Livestock will likely suffemore direct losses due to wildfire and smoke
exposure, including burns, burmelated deaths, and pneumonia. Additionally,
larger and more intensewildfires maylead to greaterindirect losses, such as
reduced canception rates, lower birth weights, and reducti@in animal milk
production 122
X Health and Medical
| Anincreased rate of mental health disorders postildfire has been found in
both adults and childrenand maygrowwith increasing wildfire activityt23
| Wildfires will continue to affectir pollution and regional air quality. The
effects of wildfiresmoke range from eye and respiratory tract irritation to
more serious disorders, including reduced lung function, bronchitis,
exacerbation of asthma and heart féure, and premature deatht24

120 Fourth National Climate Assessmer(2018), UGCRPChapter 19: Southeast
https://nca2018.globalchange.gov/chapter/19/ .

121 AEI (2021),How Does Wildfire Affect U.S. Agriculturd®tps://aei.ag/2021/09/13/wildfire- smoke-impact
agriculture/.

122 O’Hara et al. (2021),Impacts from Wildfires on Livestock Health and Production: Producers$tectives PubMed
https://pubmed.nchi.nim.nih.gov/34827962 .

123 To et al (2021), The Impact of Wildfires on Mental Health: A Scoping Revi&ubMed
https://pubmed.ncbi.nim.nih.gov/34562964/ .

124 EPAWildland Fire Research: Health Effects Researdtitps://www.epa.gov/air-research/wildlandfire-research
health-effects-
research#:~:text=Wildfires%20increase%20air%20pollution%20#&20surrounding%20areas%20and.of%20asthma%20
and%20heart%20failure%2C%20and%20premature%20death
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X

Energy
| Wildfires may cause disruptions to energy systemsarticularly in regions
experiencing preventive power shutoffs.
Transportation
| The transportation of water requires secure routes; wildfibtemaged areas
may affect transportationcapabilities.
Hazardous Materials
| Hazardous materiad facilities may be threatened byn increase in the
number andextent ofwildfires.
Water Systems
| Increasing numbers of wildfires will create more damage to watersheds,
harming both water quality and water supplies. Soot and ash introduce
pollutants to lakes and streams, with detrimental downstream effects on
wildlife and human health!25

X

X

x

125 USGSWildfire and Climate Changehttps://www.usgs.gov/scienceexplorer/climate/wildfire .

FEMA Response and Recovery Climate Change Planning Guidance
B-18



ANNEX C: CLIMATERESOURCES AND TOOLS

Table 6provides a list ofclimate resources and toolsnoting whether theyprovide information on social vulnerabilityfuture
conditions, and/or natural hazardssuch aswildfire, flood, and hurricanes. Thést was compiled by FEMA'’s Climafeeam
Questiong comments can be submitted to the Climatdeamat FEMACImateAdaptation@fema.dhs.gov

Table 6. dimate Change Resource Capability Inventory

Difficulty of Use Social Future
Dataset / Application / Tool (Operatial Leve)| Vulnerability Wildfire

Climate and Economic Justice Screening Tool (CEJSWhite

House

Coastal Flood ExposurMapper— NOAA Low Yes Yes No Yes Yes
Community Resilience Estimates (CREU.S.Census Bureau Low Yes No No No No
Lowdncome Energy Afforability Data (LEAD) Toel DOE/EERE Low Yes No No No No
Wildfire Risk to Communitiess USDA/USFES Low Yes No Yes No No
Climate Mapping for Resilience and Adaptation (CMRAWhite Medium Yes Yes Yes Yes No
House/NOAA

Eg\'/al\ronmental Justice Screening & Majng Tool EJScreeh— Medium Yes Yes Yes Yes No
National Risk Index (NRB FEMA Medium Yes No Yes Yes Yes
Neighborhoods at Risk- Headwaters Economics Medium Yes Yes No Yes No
Resilience Analysis & Planning Tool (RARTBEMA Medium Yes Yes Yes Yes Yes
Sea Level Rise Viewer NOAA Medium No Yes No Yes No
Social Vulnerability Index (SVHCDC Medium Yes No No No No
Climate Risk and Resilience Portal (ClimRRArgonne Nationa .

Laboratory/AT&T/FEMA High Yes Yes Yes Yes Yes
Hazus— FEMA High No No No Yes Yes

*This list is not alkinclusive and represents the most commonly available and used tools for emengy management.

**Tools listed are often updated without notice. Capabilities iddified are as ofMarch 2023.
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ANNEX D: GLOSSARY

X

Adaptation: Adjustment in natural or human systems to a new or changing
environment that takes advantage obeneficial opportunities or moderates negative
effects. USGCRP 20222031 Strategic Plan

Casading impacts: Cascading impacts from extreme @ather/climate events occur
when an extreme hazard generates a sequence of secondary events in nakanad
human systems that result in physical, natural, social, or economic disruption,
whereby the resulting impact is significantly larger than the initimhpact. Cascading
impacts are complex and mulidimensional and are associated more with the
magnitude of vulnerability than with that of the hazardlRCC 2022Annexl|)

Cimate: Climate is determined by the longerm pattern of temperature and
precipitation averages and extremes at a locatioriClimate.goy

Cimate change: A change in the state of the climate that can be identified by
changes in the mean and/or variability of its properties and that persists for an
extended period, typically decades or longer. Climate change may be due to natural
internal processes or external forcings such as modulations of the solar cycles,
volcanic eruptions, and persistent humaxdriven changes in the composition of the
atmosphere or in land use USGCRP 20222031 Strategic Plan)

Cimate equity: The goal of recognizing and addressing the unequal burdens made
worse by climate change, while ensuring that all people share the benefits of climat
protection efforts. Achieving equity means that all peopleregardless of their race,
color, gender, age, sexuality, national origin, ability, or incordive in safe, healthy,
fair communities (EPA Climate Eqty)

Cimate extreme (extreme weather or dimate event): The occurrence of a value of a
weather or climate variable above (or below) a threshold value near the upper (or
lower) ends of the range of observed values of the variable. By definition, the
charaderistics of what is called extreme weather may vary from place to place in an
absolute sense. When a pattern of extreme weather persists for some time, such a
a season, it may be classified as an extreme climate event, especially if it yields an
average or total that is itself extreme (e.g., high temperature, drought, or heavy
rainfall over a season). For simplicity, both extreme weather events and extreme
climate events are referred to collectively as climate extreme$PCC 2022 Annextl)
Cimate mitigation (also greenhouse gas mitigation): Measures that reduce the
amount and speed of future climate change bgither reducing emissions of carbon
dioxide, methane, and other heatrapping gases oy removing carbon dioxide from
the atmosphere. USGCRP 20222031 Strategic Plan

Caastal erosion: When a net loss of sediment or bedrock from the shoreline results in
landward movement of the highide mark. IPCC 2022 Annextl)
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Compound weather/ climate events: The terms ‘compound event$;compound
extremes,’” and ‘compound extreme events’ refer to the combination of multiple
drivers and/or hazards that contributes to societal and/or environmental risPCC
2022 Annexll)

Disproportionate effects: Situations of concern where there exists significantly higher
and more adverse health and environmental effects on minority populations, low
income populations or indigenous peoples(EPA EJ 2020 Glossayy

Drought: An exceptional period of water shortage for existing ecosystems and the
human population (due to low rainfall, high temperaturend/or wind). (PCC 2022
Annexll)

Environmental justice: The fair treatment and meaningful involvement of all people
regardless of race, color, national origin, or income with respect to the éé&apmert,
implementation, and enforcement of environmental laws, regulations, and policies
(EPA EJ 2020 Glossayy

Frontline community: Communities or populations that have experienced systemic
socioeconomic disparities, environmental injustice, or another form of injustice and
are highly vulnerable to and will experience disproportionately high adverse impacts
from environmental and climate injustice and inequitable climate actionfJSGCRP
2022 -2031 Strategic Plan

Global warming: Longterm increase in global average tempetare as a result of
human activity Climate.goy. Climate change encompasses global warming, but
refers to the broader range othanges that are happening to our plaat. (NASA

Global Climate Change Frequently Asked Questipns

Hazard Mitigation: Those capabilities necessary to reduce loss of life and property by
lessening the impact of disasters(EEMA Resources for Climate Resilierjce

Heat wawe: A period of abnormally hot weather, often defined with reference to a
relative temperature threshold, lasting from two days to months. Heatives and
warm spells have various and, in some cases, overlapping definitiod®CC 2022
Annexll)

Land cover: The physical characteristics of the land surface, such as crops, trees, or
concrete. (USGCRP 20222031 Strategic Plan

Land use: Activities taking place on land, such as growing food, cutting trees, or
building cities (USGCRP 20222031 Strategic Plar)

Overburdened community: Minority, lowincome, tribal, or indigenous populations or
geographic locations in the United States that potentially experience disprojamate
environmental harms and risks. This disproportionality can be as a result of greater
vulnerability to environmenthhazards, lack of opportunity for public participation, or
other factors. Increased vulnerability may be attributable to an accumulatioh
negative,or lack of positive environmental, health, economic, or social conditions
within these populations or places. The term describes situations where multiple
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factors, including both environmental and socieconomic stressors, may act
cumulatively to affect health and the envinement and contribute to persistent
environmental health disparities EPA EJ 2020 Glossa)y

Resilience: The ability to prepare for anticipated hazards, adapt to changing
conditions, and withstand and recover rapidly from disruptions due to emergencies
(Presidential Policy Directive 8: National Preparedngss

Sak water intrusion/ encroachment: Displacement of fresh surface water or
groundwater by the advance of salt water due to its greater density. This usually
occurs in coastal and estuarine areas due toetreasing land-based influence (e.g.,
from reduced runoff or groundwater recharge or from excessive water withdrawals
from aquifers) or increasing marine influence (e.g., relative sea level risép.GC

2022 Annexll)

Storm surge: The temporary increase, at a particular locality, in the height of the sea
due to extreme meteorological conditions (low atmospheric pressure and/or strong
winds). The storm surge is defed as the excess above the level expected from the
tidal variation alone at that time and place(PCC 2022 Annexl)

Underserved communities/ populations: Groups that have limited or no access to
resources or that are otherwise disenfranchised. These groups may include people
who are socioeconomically disadvantaged; people with limited English proficiency;
geographically isolated or educationallgisenfranchised people; people of color as
well as those of ethnic and national origin minorities; women and children;
individuals with disabilities and others with access and functional needs; and
seniors (FEMA Glossaly

Urban heat island: The increased air temperatures in urban areas in contrast to
cooler surrounding rural areas.IPCC 2022 Annexl)

Vulnerability: The degree to which physical, biological, and socioeconomic systems
are susceptible to and unable to cope with adverse impacts of climate change
(USGCRP 20222031 Strategic Plan

Weather: The state of the atmosphere with respect to wind, temperature, cloudiness,
moisture, pressure, etc. Weatherefers to these conditions at a given point in time
(NOAA's National Weather Service Glossary
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$FFXPXODWHG &\FORQH (QHUJ\

EDVH IIO®RGDWLRQ

%XLOGLQWRHVDUWHXFWXUH DQG &RPPXQLWLHV
&HQMRKWUYVHDVID @B BWHRBQWLRQ

&OLPDWH DQG (FRQRPLF -XVWLFH 6FUHHQLQJ 7RRO
&RXQFLO RQ (QYLURQPHQWDO 4XDOLW\
&\EHUVHFXULW\ ,QIUBNMWQRFWXUH 6HFXULW\
&OLPDWH 5LVN DQG 5HVLOLHQFH 3RUWDO
&OLPDWH 0DSSLQJ IRU 5HVLOLHQFH DQG $GDSWDWLRQ
&RPPXQLW\ 5HVLOLHQFH (VWLPDWH

'LUHFW )HGHUDO $VVLVWDQFH

86 'HSDUWPHQW RI WKH ,QWHULRU

'LVDVWHU 5HFRYHU\ 5HIRUP $FW

([HEXWLYH 2UGHU
(QYLURQPHQWDO 30DQQLQJ DQG +LVWRULF 3UHVHUYDWLR
(QYLURQPHQWDO +LVWRULF 3UHVHUYDWLRQ $GYLVRU
(QYLURQPHQWDO 3URWHFWLRQ $JHQF\

(PHUJHQF\ 6XSSRUW )XQFWLRQ

JHGHPBIOJHQF\ ODQDJHPHQW $JHQF\

JHGHUDO )ORRG 5LVN ODQDJHPHQW 6WUDWHJ\
JHGHUDO ,QWHUDJHQF\ 2SHUDWLRQDO 30DQ
JHGHUDO ORWRU &DUULHU 6DIHW\ $GPLQLVWUDWLRQ
JHGHUDO 2SHUDWLRQV 6XSSRUW

JUHHQKBXVH J

+HULWDJH (RBWLHR@MO 7DVN )RUFH

+D]DUG OLWLJDWLRQ *UDQW 3URJUDP

+RXUV RI 6HUYLFH

,QGLYLGXDO DQG +RXVHKROGVY 3URJUDP
,QWHUJRYHUQPHQWDO 3DQHO RQ &OLPDWH &KDQJH
,QWHUQDO 5HYHQXH 6HUYLFH

)(0$ 5HVSRQVH DQG 5HFRYHU\ &OLPDWH &KDQJH 30DQQL

(
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IRZQFRPH (QHUJ\ $IIRUGDELOLW\ 'DWD
1DWLRQDO ,QWHJUDWHG 'URXJKW ,QIRUPDWLRQ 6\WWHP
1IDWLRQDO 2FHDQLF DQG $WPRVSKHULF $GPLQLVWUDWLRG
1DWLRQDO 5HVSRQVH &RRUGLQDWLRQ &HQWHU
1IDWLRQDO 5LVN ,QGH]

1DWLRQDO :HDWKHU 6HUYLFH

3XEOLF $VVLVWDQFH

3LSHOLQH DQG +D]DUGRXV ODWHULDOV 6DIHW\ $GPLQLVW!
$IUVRQDO SURWHFWLYH HTXLSPHQW

SRWWDXPDWLF VWUHVV GLVRUGHU

5HVLOLHQFH $QDO\VLV 30DQQLQJ 7RRO

5HFRYHU\ 6XSSRUW )XQFWLRQ

6PLWKVRQLDQ &XOWXUDO 5HVFXH ,QLWLDWLYH

VWDONRHFDO WULEDO DQG WHUULWRULDO

6RFLDO 9XOQHUDELOLW)\ ,QGH]

XQLILHG FRRUGLQDWLRQ JURXS

BUEDQ 6HDUFK 5HVFXH

86 *OREDO &KDQJH 5HVHDUFK 3URJUDP

86 *HRORJLFDO 6XUYH\

'RUOG OHWHRURORJLFDO 2UJDQL]DWLRQ

)(0$ 5HVSRQVH DQG 5HFRYHU\ &OLPDWH &KDQJH 30DQQL

(
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