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#SharinglsCaring

A Coalition Around Heat Research in Charleston, South Carolina

Climate Adaptation Partners MUSC Arboretum
Charleston Medical District Charleston Resilience Network
City of Charleston Office of Sustainability and Resilience Charleston Healthy Business Coalition
City of Charleston GIS and Planning Teams CAPA Strategies
MUSC Office of Sustainability NOAA NIHHIS Team
Roper St. Francis Healthcare South Carolina Department of Health and Environmental Control
Ralph H. Johnson VA Medical Center South Carolina Health Professionals for Climate Action
Fernleaf Interactive South Carolina Interfaith Power and Light
MUSC Office of Health Promotion College of Charleston
City of Charleston Wellness Committee Clemson University
South Carolina Sea Grant South Carolina Aquarium
Carolinas Integrated Sciences Assessment City of Charleston Planning
The Citadel James B. Near Center for Climate Studies MUSC School of Nursing
Southeast Regional Climate Center MUSC Medical School
North Carolina State University University of South Carolina
Appalachian State State of South Carolina Meteorology Team
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Charleston Heat

CMD Heat
Research

Used LANDSAT to
spatialize hot areas

Used FLIR and GPS to
visualize materials that
amplify heat

Hosted Heat Charrette at
Charleston Medical District

Research

Janice Barnes, Climate Adaptation Partners
Leo Temko, Climate Adaptation Partners

Dennis Frazier, Charleston Medical District

Rick McMahon, Ralph Johnson VA Medical Center

Ken Hill, Roper St. Francis Hospital

Christine von Kolnitz, MUSC
Ray Huff, Clemson

Mark Wilbert, City of Charleston CRO (formerly)

Steve Hargett, Charleston Medical District (retired CFO MUSC)
Dr. Susan Johnson, MUSC Director, Office of Health Promotion, member of City Wellness Committee

Kirstin Dow, USC
Chip Konrad, UNC-Chapel Hill

City of Charleston
Fernleaf
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Charleston  Vulnerabillities Assessment
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Upcoming Projects

+3$2 billion @ CMD

MUSC Replacement Hospital
VA Bed Tower, Garage and Upgrades

+ USACE
+ City Projects
+ SC DoT

+ West Edge
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Rising Heat
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Source: US Climate Resilience Toolkit / Dr. Kirstin Dow / CISA
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Heat is Deadly

Weather Fatalities 2021

In the south, heat is a given,
but I t @e”ing hotter than

- S 375 Weather Fatalities for 2021
It used to be' 10-Year Average (2012-2021)
el m 30-Year Average (1992-2021)
300
Increased heat exposure
Impacts health. 260
200
164
Heat kills more people S -
annually than any other 104 106 111
weather hazard. 2 I — 69
50 I ' 40 .35 8 .,
23
B i il L
Lightning Tornado Hurricane™ eat * Winter Cold Wind Rip Currents

*Due to an inherent delay in the reporting of official heat fatalities in some jurisdictions, this number will likely rise in subsequent updates.
*The fatalities, injuries, and damage estimates found under Hurricane/Tropical Cyclone events are attributed only to the\WwWWE.cREDIT: NWS
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Investment Service Life

Near Term Mid Term Long Term

Investment Service Life
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Surface
Temperature

Landsat 8 Operational Land
Imager (OLI)
NDVI

A Band 4: Red

A Band 5: Near Infrared

Land Surface Temperature

A Band 10: Thermal
Infrared Sensor
(TIRS1)
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CMD Boundary

CMD Surface Temperature
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FLIR ONE Gen 3

Outputs

Relative comparison
gurface temperature
Accuracy of +/- 5%

Range -20C-+120C

Limitations

Single Surface only

pattery Life / Circuit Impact

|age Registration

ArcGIS Collector + Bad

4 : \

o ki Wi A bl vl .
< Maos 2 O o

GRS deviog Mot oornectos

Elf GPS Pro

Outputs

Geolocated survey points

Custom web-enabled app

Web-hosted geospatial layer ready for
GIS processing

Limitations
2.5m Stationary Accuracy

Environmental obstructions can limit
accuracy
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Surface Temperature  Points

27 AUGUST 2020 12 am 6 am 12 pm 6 pm
TEMPERATURE deg. f (high) 75 88 91 90
WIND mph (direction) 1 (nne) 2 (w) 92 (w) 8 (ssw)
HUMIDITY % 94 82 63 80

Historical weather data sourced from timeanddate.com
© 2020 Time and Date AS
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Memorial Garden & Drug Discovery -BioEngineering Plaza
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Urban Farm
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Bee Street
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Material

Surface Material

Artificial Turf
Asphalt

Asphalt: Painted
Brick

Concrete: Bare
Fabric: Dark
Gravel

Layered Planting
Low Planting / Groundcover
Manicured Grass
Mulch

Paver: Pervious
Paver: Rubber
Plastic / Manmade

Steel / Aluminum

Type [/ Temperature

Distribution
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temperature
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Summer 2020 Charleston Medical District Charrettes

How is heat addressed?

Charleston Medical District
Summer 2020 Charrette Report

21 Sapreriar 2020

Vulnerability to Extreme Heat

Key Indicators for the Medical District area:

e Highly developed (more than 70%)

e Sensitive populations (54% households with
members 65+ or under 18)

e low tree canopy (less than 6% area with
significant coverage)

e Moderate Socioeconomic Status
vulnerability (CDC)

Note: Does not consider populations served
within the Medical District

% 5 NEMAC+FernLeaf

ASLILVILLL ™

Citywide Extreme Heat
Assessment

North
Chanles fon

Asset Vulnerability

EmTTE
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Charleston Heat Research

CISA Heat
Research
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CISA Heat Research: Measuring Personal Temperature  Exposure & WBGT

Thermochron or Hydrochron GPS and Heart Rate Hand -held device that
iButton Data at the Individual estimates  wet bulb globe
Level thermometer
Three Groups of Outdoor Workers WBGT Pilot Sites
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Charleston Heat Research

CISA Heat
Research

Used ibuttons and gps-
enabled watches to monitor
participant heart rate during
workhours across four weeks

PI: Dr. Kirstin Dow, USC

Stafford Mullin

Grant Farmer

Dr. Jen Runkle, NC State

Dr. Maggie Sugg, Appalachian State

MUSC

Dr. Jerry Reves, MUSC

Robin Smith, MUSC Arboretum and Grounds

Major Dorothy Simmons, MUSC Public Safety

Christine Von Kolnitz, Director of MUSC Sustainability and Recycling

The Citadel
Dr. Scott Curtis, The Citadel James B Near Center for Climate Studies

Jonathan Lewellyn, The Citadel Grounds

Climate Adaptation Partners
Janice Barnes
Leo Temko
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Local Heat-health Monitoring in Outdoor Workers:
Results from a Participatory Sensing Study in Charleston, SC

JenniferRunkle PhD,MSPH |jrrunkle@ncsu.edu MaggieSuggPhD kovachmm@appstate.edu



mailto:jrrunkle@ncsu.edu
mailto:kovachmm@appstate.edu

. From: Local Heat-health Monitoring in Outdoor Workers: Results from a
Measu rl ng Hﬂalm EXpOSU re Participatory Sensing Study in Charleston, SC (Runkle and Sugg, 2022)

NWS Heat Index Temperature (°F) Heat Index Y Takes into account temperature +

80 82 84 90 92 94 96 98 100 102 104 106 108 110 relative humidity
40 80 81 94 97 101
45 |80 82 84
50 |81 83 85
55 |81 84
60 |82 84
65 |82 85
70 |83 86
75 |84 88
80 |84 89
85 |85 90
90 |86 91
95 [86 93 100
10087 95 103

Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity

Relative Humidity (%)

88L88BES

[] Caution O] Extreme Caution [l Danger [l Extreme Danger

Often measured at weather stations at airports

or removed from city centers
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Continuous Monitoring
of Personal Heat Index
In an Occupationally
Exposed Population

3 groups of participants
8,500 observations

Examine exposure misclassification
relative to HeatWatch and Weather
Station

A Quantity heat exposure metrics
(intensity, frequency, and
duration) and health effects

A Compare individual
experienced temperatures with
data from UHI campaign in
Charleston
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