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Heat

Å Heat cramps, and heatstroke (hyperthermia) most 

common ER visits

Heatwaves are the leading cause of death among natural disasters

Temperature anomalies on June 27th, 2021 Credit: NASA Earth Observatory/Joshua 

Stevens

Extreme heatwave events are becoming more likelyHeat accounts for most deaths amongst natural disasters

Å June, 2021 Pacific NW

Å 1000-year event

Å 150x more likely due to climate change

Å Peak temperatures at 50 ÁC

Å ~1,400 deaths 

Å ~$9 billion in damage
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Extreme heat across Europe ςJuly 2023

Å The July 2023 ócerebusô heatwave brought the hottest temperatures ever across Europe

Å 70,000 people died from heat related illness in 2023 alone

Å Highest mortality rates in Italy, Greece, Spain and Portugal

Å Milk production in Italy reduced by 10%

Copernicus Sentinel-3 LST, 

17 July 2023
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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 Õm 12 Õm

Five thermal infrared bands

ISS JEM-EF

launch, June 2018 



5

Peak diurnal and seasonal variations in temperature 
not captured by morning overpass TIR imagers
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LST Downscaling or óthermalsharpeningôusing Sentinel-2

Visible imagery (0.6 m)ECOSTRESS LST (70m) ECOSTRESS LST (20m)
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ECOSTRESS LST sharpening 

tutorial using Sentinel-2 surface 

reflectance data
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Mapping global extreme heat across the diurnal range
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ECOSSTRESS LST, 

17 July 2023

Romeôs highest air 

temperature ever was 

recorded at 41.8 C 

on 18 July 2023, 

breaking previous 

yearôs record of 40.7 

C in June 2022
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Eureopean óCerberusô Heatwave: July 2023

Airport
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(65 C)(52 C)

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

Pervious surface

Lucknow , India, 2013 Lucknow , India, 2023

VIIRS 375m LST

Quantifying connections between urban heat island and urban growth in India
LCLUC, 2023, PI Hulley

ECOSTRESS 30m nighttime LST

Airport

Congested 

residential  hotspots

35 ÁC15




