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Temperatures in the seas around the UK and

Ireland have soared in the past week with

some areas now 4C warmer than normal,

with potential implications for marine life and

recreational sports @ BBC 22 May 2025

BBC 22 May 2025
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The beauty of space data – Sea Surface Temperature

▪ Satellite data show four-fold 

acceleration in sea surface 

temperature (SST) rise

▪ SST increased from 0.06K (1985–

1989) to 0.27K (2019–2023)

▪ Warming trend is linked to an  

increasing Earth Energy Imbalance

▪ Short-term factors (e.g. El Niño, 

volcanoes, solar shifts) do not 

change the long-term trend

▪ Authors warn warming may outpace 

past 40-year linear trends within 20 

years (so observations are critical!)

long-term | continuous | timely | global | collocated  
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Why we need to monitor the oceans

P. Friedlingstein et al.: Global Carbon Budget 2024

IPCC AR6 WG I SPM
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Tipping Points: Sensitivity to global warming

© EOGB ESA

Data:  McKay et al., 2022

Model: CMIP5

Paris Agreement

(1.5 °C to 2°C)
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Tipping points and abrupt changes In the Marine Ecosystem (TIME)

North Atlantic Subpolar Gyre

Strong forcing, weak stratification ➔ efficient pump

Weak forcing, strong stratification ➔ inefficient pump

The North Atlantic Subpolar Gyre plays an important role in carbon cycling 

– Hypothesis:Shutdown of deep convection in the North Atlantic subpolar 

gyre will drastically reduce the efficiency of the biological carbon pump.

Phenology

In late 2019, southeast Madagascar waters 

experienced one of the largest phytoplankton 

blooms over the last two decades. T2 will 

attempt to search for similar events across the 

global oceans.
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Adaptation: Effect of Coral Reefs on Wave Height

M.Usoltseva et al 2025  

https://doi.org/10.1007/s41976-025-00228-1 

Using satellite altimetry to measure SWH

Over the reef 

Border of reef 

Difference



ESA’s Earth Observation Missions  

Satellites
Heritage 08

Operational 16

Developing 40

Preparing 22

Total 86

World-class Earth Observation systems developed with European and global partners 

to address scientific & societal challenges



Strengthening

Copernicus

Space Component with

Copernicus Space Evolution
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Take home messages

Space-based data provide essential information about the state of the oceans through being long-

term, continuous, timely, global and collocated  

The European cooperation on Copernicus provides a large portfolio of ocean data (and related 

services), with a continuous expansion and enhancement of the space infrastructure

ESA covers the entire supply chain of observations over ocean: from satellite to CDR, providing 

R&D and pre-operational development to operational climate services

New space infrastructure in Copernicus will support a multitude of new ocean focussed 

applications. 
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