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Experimental Set-up
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Ocean biogeochemistry evolves in
response to physical conditions with 
assimilation of phytoplankton carbon

Ocean carbon budgets remain highly uncertain due to sparse 
observations and limitations in biogeochemical modeling. To address this, 
we assimilate a satellite-derived phytoplankton carbon dataset (Cphy) 
from the ESA SCOPE project into an ocean biogeochemical model 
(PISCESv2 within EC-Earth4).  

Constraining the model with Cphy data allow to identify biases in the 
model reconstructions, reduce uncertainties in model evaluations related 
to chlorophyll variability and provide more reliable model estimates of key 
carbon fluxes. 

Evaluation of assimilation impact on chlorophyll concentration using satellite-derived datasets (e.g., OC-CCI).

Extension of assessment to subsurface biogeochemical variables (e.g., nutrients, DIC).

Regional analysis of carbon flux changes in key ocean basins (e.g., Southern Ocean, Equatorial Pacific).

Validation of model output with in situ observations (e.g., BGC-Argo, GLODAP).

Conclusions and ongoing work
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SCOPE project: https://oceancarbon-scope.org/
Observational data: https://globalcarbonbudget.org/

In this preliminary study, we evaluate the impact of assimilating 
satellite-derived surface carbon (Cphyto) on ocean biogeochemical model 
performance, focusing on air-sea CO₂ fluxes. The most noticeable effect of 
the assimilation appears in the Southern Ocean, a region of high climate 
relevance. While no major differences are observed in the global temporal 
evolution of CO₂ fluxes, a slight improvement is evident during the period 
2005–2015.

Ongoing analysis includes:
● Evaluation of assimilation impact on chlorophyll concentration using 

satellite products.
● Extension to subsurface biogeochemical variables (e.g., nutrients, DIC).
● Regional assessment of CO₂ flux differences, especially in key basins 

like the Southern Ocean.

Global carbon fluxes from the CONTROL (a), BGC_ASSIM (b) experiments, and the Global Carbon Budget dataset (c). Positive fluxes are into the ocean. Panels (d–e) show the 
bias of the model experiments relative to observations, and panel (f) displays the difference between the two experiments. Panel (g) presents the temporal evolution of global carbon 
fluxes in the two experiments compared to the Global Carbon Budget. Panel (h) shows regional differences in CO₂ flux between the two experiments across ocean basins.

Atmospheric forcings: ERA5 (1959-2022)

Assimilation: 3D Salinity and Temperature (EN4)

 Surface Restoring: Sea Surface Temperature and Salinity (ORAS5)

Phytoplankton Carbon (Cphy)
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