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EXTREM E H E AT What has been accomplished in terms of

understanding and preparing for extreme
heat? What is the state of the art and

where are the gaps?
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During 2004—-2018, an average of 702 heat-related
deaths occurred in the US annually (a total of

H u m a n h e a ‘t h & e CO n O m 10,527 deaths) with 37% of the total death in
y Arizona, California and Texas (Vaidyanathan et al.
2020; MMWR) _
During summer of 2020, 28% of US adult

. . . population experienced heat-related symptoms.
Increasmg health risks 13% had reduced productivity due to heat

e Leading cause of weather-related human mortality in the (Wilhelmi et al, 2021; ERL)
usS

* Associated with increases in the number of hospital

admissions and emergency visits e
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* Increasing risk of acute and chronic health effects
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* Growing economic impacts \\, :
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* Premature mortality

* Healthcare costs to healthcare provider, patient and
family

* Lost or decreased productivity
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Estimated number of heat-related deaths
among people > 65 years old attributable to
exposure to high indoor heat during the

50 L] summer months (2000-2015) (O’Lenick et
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Day of the Year al. 2020)
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* Risks vary across regions, among socio-
demographic groups, and throughout summer
Probability of 911 heat-related calls in Houston, TX

season (May-September, 2007-2011); Heaton et al. 2015
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Built environment B .
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* Urban population is growing

 Cities are warming N : 3 ¢
* Urban heat island effect increases heat exposure 2020 Urban i “\'/I oot

roan Hnea apping Campaign In Rouston,
Texas WWW.H3AT.ORG

* People spend ~90% of time indoors
* Interactions between outdoor and indoor environments
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* Building design & management
* Indoor exposure & health risks
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» Heat wave-power outages are an increasing concern

* Energy demand il e ;
* Reliance on air conditioning .

Green roofs in Austin, Texas S ¢

Avg. time to reach the
overheating threshold (hr)
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The response of archetypical buildings to a three-day
heat event with power outage Sailor et al. 2019, ERL
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External Extreme Heat Vulnerability
Drivers Response

ADAPTIVE

° ° ° EXPOSURE SENSITIVITY CAPACITY
Macro-level Urban design/
E q u | t y & V u ‘ n e r a b | ‘ I t y environmental Climate variability Age and Household-level KAP land use
and social and heat waves health conditions change
perturbations
and stressors * Household resources
Intra-urban Socioeconomic and Targeted
distribution of heat socio-cultural factors Social capital warnings
e Systemic vulnerabilities to heat in -l ) s B R =
urban programs
b B development . . S . IO
under-resourced communities e | ORI | i |
. edL:lcacuo:aand
* Lowincome i i v
* HOUSing inStabi“ty | e rt |-t . - Public assistance
. . 20% of Americans have AC but mp“ bl o)
* Energyin ri : : . I
ergy . SeCl:I ty cannot use it effectively Extreme heat vulnerability framework (Wilhelmi and Hayden 2010)
i H ea It h I n eq u Ity (Wilhelmi et al, 202 1; ERI.); Future Heat Events and Social Vulnerability =~ NOAA Future Heat Events  CDC's Social Vulnerability Index 2014 [=0; )

20% of H n seniors feel
OA’ 0 ousto .Se O.S ee 1.:00 Heat Events vumj_m To es o wo Weeks : Duu»,;, Days Increase
hot at home (W|Ihe|m| et al, N Estimates (2014) Population: 152,879,561 Daytime Population: 151,227,797 Housing Units: 63,427,009 Households: 55,328,605

* Growing number of heat- preparation)

vulnerable populations
* Age and health conditions

12020 2 projects
38 total days with temperatures over

* Increasing occupational health
risks

Innovative tools to explore current and future vulnerability to heat in the US (Esri, 2021)
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Heat and climate change Bat.,

bS

* ltisvirtually certain that hot extremes (including %

heatwaves) have become more frequent and more o030

intense across most land regions since the 1950s” Burden of hoat related mortality attributed to

(IPCC AR6) human-induced climate change (1991-2018)

Vicedo-Cabrera et al. 2021 Nature Climate Change

* 37% of heat-related deaths from 1991-2018 are

attributable to human-caused climate change (study x

of placed in 43 countries)
* Climate change is projected to increase average

temperatures, summertime temperature variability, - $

and frequency of hot days and warm nights I I I., T A

: ST
* o

 Heatrisk is compounded by other climate extremes T TT T e
and weather hazards (e.g., wildfires, air pollution, ciies nad Increase In heat wave frequency;
; and 45 experienced increases in heat season
drought, severe weather and tropical storms) length, NCA4, 2018

Future population exposure to extreme heat; Jones
et al. 2015, Nature Climate Change
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Prepaﬂng, reSpOnd|ng & adapt|ng National Integrated

L { Information System
1 “NIHHIS is an integrated system that builds
* Preparedness and response measures aimto understanding of the problem of extreme heat,
r'Ed uce heat h ed Ith Effe cts defines demand for climate services that enhance
. . Mitigation societal resilience, develops science-based products
¢ R IS k dan d Vu | nera b| | |ty dassessme ﬂtS s (n=1198) and services from a sustained climate science
. - . (n=9172) N research program, and improves capacity,
° U rba N h eat |S|a N d m Itlgath N N ;‘.r'- ) §. communication, and societal understanding of the
. A problem in order to reduce morbidity and mortality
* Ea rly warning SySte ms 4 hdaptation due to extreme heat” NOAA & CDC

(n=741)

 Community-based programs adaptations  research landscape on climate and

health; Berrang-Ford et al. 2021
Lancet Planetary Health)

DECREASED URBAN HEAT ISLAND EFFECT
DUE TO URBAN PLANNING

 Heat governance & institutions R R RE e
» Equity-focused heat response and adaptation MEROVENENTS 1 P ARED eSS AN
 Innovation in construction and building design B ST

approaches e -

Heat preparedness and response actions prioritized by
Houston stakeholders; Wilhelmi and Hayden 2016
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