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INTRODUCTION
Croplands represent 12% of the global vegetated areas and 
contribute to 16% of global Net Ecosystem Exchange (NEE). In the 
European Union, the heterogeneous features of crop systems in 
with majority of small sized agricultural holdings, and diversity of 
crop rotations, require high-resolution information to estimate 
cropland NEE. In this study, we modified the Vegetation 
Photosynthesis and Respiration Model (VPRM) to estimate 
cropland CO2 fluxes at higher spatial resolution adapting for the 
European cropping system. 

METHODS

The MVRPM was calibrated using eddy 
covariance measurement sites for 11 different 
crop types (2018 – 2020)
Several scenarios for parameters 
optimizations were evaluated

• The use of MODIS or Sentinel-2 vegetation 
indices. 

• The use of VPRM or MVPRM
• A generic set of parameters for all crop 

types vs. a different set of parameters per 
crop type

     NOVELTY
Four main modifications in the VPRM were proposed. 

Replacing MODIS vegetation indices with Sentinel-2 indices.
Adding an explicit soil moisture function in the GEE to account 
for the water stress. 
Expressing RECO as a function of biomass (GEE), temperature, 
and soil moisture. 
Proposing a crop-specific optimization of the modified VPRM 
(MVPRM) to obtain crop-type parameters contrary to the 
conventional lumping of all crop types for one set of parameters.

S2 data better simulated the 
CO2 fluxes than the MODIS 
in peak season

Better performances of the 
modified VPRM version 
leading to a significant 
improvement of RECO

Better performances when 
the parameters are 
optimized per  crop-type 
instead of for all crop types 
lumped together

CONCLUSIONS
New equation of the satellite data driven VPRM to simulate cropland CO2 fluxes

Modified VPRM enhanced the data fit of CO2 fluxes 
Crop-specific optimization performed better than lumping all crops
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