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Warming Oceans: using satellites to 
monitor sea surface temperature, ocean 
heat content and marine heatwaves

Dr Hayley Evers-King
Marine Applications Expert – EUMETSAT
* Several slides with thanks to Gary Corlett

EUMETSAT Short Course 19th July 2023
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Today’s short course

Q&A and feedback survey: slido.com #EUMSC42
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EUMETSAT

The European Organisation for the Exploitation of Meteorological Satellites.
• An international organisation with 30 member states.
• Providing observations and data services for operational weather and Earth system monitoring and 

forecasting, and for climate services.
• Establishing additional capabilities in partnerships with the European Union and other satellite operators

to achieve synergy with our own satellite missions for the common benefit of Member States and partners.
• Strong international collaborations within Europe, the US, and Africa as well as others.
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EUMETSAT missions: current and future
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Why do we care about ocean temperatures/heat?

• SST influences atmospheric circulation
• NWP boundary condition

• SST influences density and circulation of 
oceans
• Operational oceanography

• SST changes can impact ocean 
biogeochemistry
• Impact on biodiversity and fishing

• SST is an indicator of climate change
• Improving seasonal prediction
• Understanding broader impacts
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How do we monitor ocean temperatures from space?

• Satellites with radiometers, operated by 
various organisations around the world 
(including EUMETSAT and NOAA).

• Measuring radiation emitted in infrared 
and microwave parts of the E-M 
spectrum.

• Data must be atmospherically corrected 
and SST values retrieved (corrected, 
flagged etc).

• If you want to learn more about SST theory – join one of our longer 
training courses – https://training.eumetsat.int including upcoming 
online series with GHRSST – https://ghrrst.org

https://training.eumetsat.int/
https://ghrrst.org/
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How do we monitor ocean temperatures from space?

Level What’s provided? By who? Best for when…

Level-1 Brightness temperatures Satellite operators (some 
redistribution)

You’re developing your own 
retrievals and/or corrections

Level-2 Sea Surface Temperature 
(depth variable)

Satellite operators (some 
redistribution)

You need most recent, highest 
spatial resolution data*

Level-3 Time/space/sensor 
merged SST
(depth variable)

Operators and/or 
downstream services

You need a long time series*

Level-4 Gap filled SST
(depth variable)

Operators and/or 
downstream services

You need complete data* 

*consider application and product specific caveats…..
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What are we using SST for now?

• NWP and climate

• Tropical cyclone heat 
potential

• Ocean heat content 

• Marine heatwaves

• Definition relative to 
impacts on different 
species
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Today’s short course

Q&A and feedback survey: slido.com #EUMSC42
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Thank you!

Contact: ops@eumetsat.int


