Jet Propulsion Laboratory
California Institute of Technology

High resolution
thermal imaging
of urban heat
Islands and heat
waves

Glynn Hulley
Jet Propulsion Laboratory,
California Institute of Technology

=ZUSGS &

(c) 2024 California Institute of Technology. Government sponsorship acknowledged.



Cities are the
demographic and economic centers

More than 50% of the world population
lives in cities.

Cities generate most of the economic
output

Cities account for 30% of the global
energy consumption.
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Higher Heat Capacity

Lower Overall Albedo

Higher Surface Temperature

_Impervious Surfaces




Man-made Surface and
Atmospheric Modification

Decrease in evapotranspiration

Reduction in turbulent heat transport
due to the geometry of the street canyons

Increased anthropogenic heat
emissions

Air pollution



Temperature

Urban Climate

Cities are warmer than their Negative effects:
surrounding non-urbanized areas.

1. Degrade the environment
This is known as the

Urban Heat Island effect. 2. Impact the human health

3. Impact the thermal comfort

4. Increase the energy demand

) | 5. Intensify and prolong heatwaves
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It is central to the surface energy balance

It modulates the air temperature of the
lowest layers of the urban atmosphere

It affects the energy exchanges that impact the
human thermal comfort

Enables the study of surface UHIs (SUHIs)
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Mapping urban extreme heat across the globe

Los Angeles, CA, USA
11:23 pm PDT September 6%, 2022
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The simple ways cities can adapt to heatwaves

Sensing city night
heat from space




Extreme heat across Eurogeuly 2023
T

Copernicus Sentingl LST,
17 July 2023
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A Numerous city temperature records broken

A 70,000 people died from heat related illness in 2023

A Highest mortality rates in Italy, Greece, Spain and Portugal
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ECOSSTRESS LST,
17 July 2023
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recorded at 41.8 C on

18 July 2023, breaking
LINB DA 2dza &S|
of 40.7 C in June 2022




COSTRESS ECOSTRESS Land Surface Temperature Nasi” Jet Propulsion Laboratory

15 California Institute of Technology
7

Eureopeart!/ S NbB S NHza Q | 81 Gol @SY WdzZ &8 HAHC

Day 12PM Night 11PM

July 15, 2023 8:13 PM Local Time



URBAN HEAT APPLICATIONS AND
EARTH ACTION EXAMPLES



ECOSTRESS Land Surface Temperature
Second-degree Burn Risk Exposure Map - Phoenix, Arizona
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Blazing hot surfaces are a danger for catastrophic
burn injuries in the urban desert Southwest

New Heat Map Shows Scorching Streets that Can
Burn Skin in Seconds

<20 Seconds <10 Seconds <3 Seconds Second Degree Burn Risk

June 19, 2
1:02 PM Local Time Surface Temperature °F



Optimizing water distribution locations in Los Angeles

Skid Row
Hottest Parcels (85°F - 87°F)

. Hottest Strests
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JPLOGs ECOS HHRIES Beménstrate Cooling Effects of Reflective Coatings in LA
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HOW TO OBTAIRCOSTREDBATA?
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About the LP DAAC

Land Processes (LP) Distributed Active Archive Center (DAAC)
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Sponsored by the NASA Earth Observing System
Data andnformation System (EOSDIS)

Located and Managed &tSGS EROS,
Sioux Falls, SD

All data and resources available
at no cost
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