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Urbanization

Cities are the worldôs dominant 

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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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



Urban Climate
Cities are warmer  than their 

surrounding non-urbanized areas. 

This is known as the                 

Urban Heat Island effect.

Negative effects:

1. Degrade the environment

2. Impact the human health

3. Impact the thermal comfort

4. Increase the energy demand

5. Intensify and prolong heatwaves 

T
e

m
p

e
ra

tu
re



Surface Temperature

© AZO electronics

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

Cold Warm

Enables the study of surface UHIs (SUHIs)
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70 m resolution pixels

Observations over the diurnal cycle every 3-5 days

ECOsystem Spaceborne Thermal Radiometer 
Experiment on Space Station

8 µm 12 µm

Five thermal infrared bands

ISS JEM-EF
launch, June 2018 



Mapping urban extreme heat across the globe

Prague

Toulouse

London

Forth Worth

Houston

Birmingham

Milan

Burbank 

airport
Road networks

Industrial zone



Extreme heat across Europe ς July 2023

Å¢ƘŜ Wǳƭȅ нлно ΨcerebusΩ ƘŜŀǘǿŀǾŜ ōǊƻǳƎƘǘ ǘƘŜ ƘƻǘǘŜǎǘ ǘŜƳǇŜǊŀǘǳǊŜǎ ŜǾŜǊ ŀŎǊƻǎǎ 9ǳǊƻǇŜ
Å Numerous city temperature records broken
Å 70,000 people died from heat related illness in 2023
Å Highest mortality rates in Italy, Greece, Spain and Portugal

Copernicus Sentinel-3 LST, 
17 July 2023



ECOSSTRESS LST, 
17 July 2023

wƻƳŜΩǎ ƘƛƎƘŜǎǘ ŀƛǊ 
temperature ever was 
recorded at 41.8 C on 
18 July 2023, breaking 
ǇǊŜǾƛƻǳǎ ȅŜŀǊΩǎ ǊŜŎƻǊŘ 
of 40.7 C in June 2022



Eureopean Ψ/ŜǊōŜǊǳǎΩ IŜŀǘǿŀǾŜΥ Wǳƭȅ нлно



URBAN HEAT APPLICATIONS AND 
EARTH ACTION EXAMPLES



Image credit: PATRICK T. FALLON/AFP VIA GETTY IMAGE



Optimizing water distribution locations in Los Angeles

Optimizing water distribution locations in Los Angeles

Image Credits: Climate Resolve, ECOSTRESS Land Surface 

Temperature and Parcel Analysis in Skid Row, 2021

Water 
distribution 
station
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JPLôs ECOSTRESS & HyTES Demonstrate Cooling Effects of Reflective Coatings in LA

Stephanie Dr 
is 7̄ C cooler!

Stephanie Dr, 05/29/2019

In 2021-2023 the city of LA painted 200 city blocks with cool 
pavement coating across 8 underserved neighborhoods
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HOW TO OBTAIN ECOSTRESS DATA?



About the LP DAAC
Land Processes (LP) Distributed Active Archive Center (DAAC)

Sponsored by the NASA Earth Observing System 
Data andInformation System (EOSDIS)
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Located and Managed atUSGS EROS, 
Sioux Falls, SD

All data and resources available 
at no cost


