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Importance of the ocean
Global carbon budgets
Used to advise governments to guide 
and motivate action. 
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“The ocean data provides one of only 
two observational constraints on the 
global carbon assessments (the other 
being the atmosphere)”, Shutler et al., 
(2020).



Vision: a budget of ocean carbon fluxes and pools - an 
integrated satellite-based perspective

The increasing contribution and importance of ocean observations 
within ocean carbon assessments, which rely on the synergistic use 
of satellite remote sensing data and in situ data, warrants a more 
systematic approach and effort to accelerate their exploitation.

Jamie Shutler and Shubha Sathyendranath



This holistic picture of the carbon cycle from an ocean perspective is from Brewin et al. (2021).
But at the moment, the Global Carbon Budget assessments focus on just the Dissolved Inorganic Carbon 
(DIC) component, ignoring how everything can, and will be, changing DIC through time.



Vision resulted in some Objectives
Our objectives here are:

• To improve estimates of air-sea fluxes, and reduce uncertainties in uptake of anthropogenic carbon by
• improving the representation of physical fields and processes relevant for air-sea carbon exchange
• Incorporating biological contributions that modulate these fluxes

• To produce an integrated, satellite-based budget of pools and fluxes of carbon in the ocean
• primarily using satellite data to drive the budget estimates
• but also incorporating other sources of data where essential
• And coupling with models to reduce uncertainties and fill gaps

• To generate global climate quality time series of ocean carbon pools and fluxes, to improve our 
understanding of the threats to the ocean resources from climate change, on a regional basis

• Explore implications for regional economy and vulnerability to climate change, on a regional basis
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And in two projects

The ocean carbon for climate (OC4C)
initiated by the ESA Climate programme
2 years, started 03 June 2024.

in parallel with

Satellite-based observations of Carbon in the Ocean: Pools, fluxes and Exchanges (SCOPE)
initiated by the ESA Science and Society programme

The intention is that the two projects are the beginning of a longer-term commitment and effort.
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The air-sea CO2 flux uncertainty framework

Applying these principles to 
different parts of the fCO2 (sw)

interpolation (as this is a particularly 
complex component)
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Ford et al., (in-press), A comprehensive analysis of air-sea CO2 flux 
uncertainties constructed from surface ocean data products, Global 
Biogeochemical Cycles.




