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Too coarse to capture 
coastal variability for 

regional carbon budgets

CO2 
source

CO2 
sink

Landschützer et al. (2014)

Continuous maps of 
CO2 estimates

25 km grid

Landschützer et al 2020, Laruelle et al 2017

Close this gap using the 
Belgian Part of the North 

Sea as a test case



High-Resolution Coastal Carbon Dynamics: pCO2 - Study Area 

o ~80,000 pCO2 data points over 
2000-2024

o A buoy giving us continuous 
data since 2017
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Discontinuous Maps         

High-Resolution Coastal Carbon Dynamics: pCO2 - Methodology
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High-Resolution Coastal Carbon Dynamics: pCO2 - Methodology
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Sea Surface  He ight

Wind Speed

79966 pCO2 Data 
(0.2% of total grid 
prediction points)

High-Resolution Coastal Carbon Dynamics: pCO2 - Methodology



High-Resolution Coastal Carbon Dynamics: pCO2/FCO2 - Results

Net Annual Carbon Source
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High-Resolution Coastal Carbon Dynamics: pCO2/FCO2 - Results

Net Annual Carbon Sink
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High-Resolution Coastal Carbon Dynamics: pCO2/FCO2 - Results

Higher Chl-a 
concentrations in 

recent years

Winter Carbon Source Decreases
Spring Carbon Sink Increases

BPNS becomes a net 
annual carbon sink



High-Resolution Coastal Carbon Dynamics: Implications for MHWs 



High-Resolution Coastal Carbon Dynamics: Implications for MHWs 



High-Resolution Coastal Carbon Dynamics: Implications for MHWs 

Increase  in 
Carbon Sink

Increase  in 
Carbon Source



The Bigger Picture: Value Chain

Modified after Guidi et al. (2020) 

Connects oceanographic CO2 measurements 
to climate negotiations
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Thank you for listening! Questions?

Maurie Keppens – maurie.keppens@vliz.be
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