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Research objectives: 

Interactions between 
 ŀƎǊƛŎǳƭǘǳǊŀƭ ǇǊŀŎǘƛŎŜǎΧ 

Χ ŀƴŘ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ 
       at catchment scales 

Water bodies 
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What is the classical approach ? 



Research objectives: 

Interactions between 
 ŀƎǊƛŎǳƭǘǳǊŀƭ ǇǊŀŎǘƛŎŜǎΧ 

Crops: 
Å Yield 
Å Biomass 
Å N export 

Water bodies: 
Å Volumes  
Å Uses 
Å N Contaminant Crop transpiration 

Irrigation practices 
Fertilization (N, P, K) 
 

Χ ŀƴŘ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ 
       at catchment scales 

2 
Distributed agro-hydrological model 



Research objectives: 

3 
Black box calibration 

Discharge and Nitrogen fluxes 

aŀƛƴ ƭƛƳƛǘŀǘƛƻƴ ǘƻ ǘƘƛǎ ŀǇǇǊƻŀŎƘ Χ 
  Χ ƴƻ ǎǇŀǘƛŀƭ ŎŀƭƛōǊŀǘƛƻƴ 

Crop productivity 
Nitrogen export by 
harvest 
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Research objectives: 

3 
Black box calibration 

Discharge and Nitrogen fluxes 

Can we benefit from sentinel-н ǘƛƳŜ ǎŜǊƛŜǎ Χ 
             Χ ƛƴ !ƎǊƻ-hydrological studies? 

aŀƛƴ ƭƛƳƛǘŀǘƛƻƴ ǘƻ ǘƘƛǎ ŀǇǇǊƻŀŎƘ Χ 
  Χ ƴƻ ǎǇŀǘƛŀƭ ŎŀƭƛōǊŀǘƛƻƴ 



First step model setup: TNT2 
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TNT2 model: 
Topography Nitrogen  
Transfer and Transformation 

Beaujouan et al., 2002) 

Land Use 

Soil parameters  
map 

Topography  
and  
drainage 
network 

Spatial Input data : 

Agricultural 
practices 

Meteo 
variables 

Distributed 
Hydrological 
Model TNT 

Crop model 

Leaf Area Index 
Biomass 
N uptake 

Evapotranspiration 
Discharge 
Nitrogen fluxes 

Cal/val 

Brisson et al., 1998, 2001) N,W 
stress 



BV-NNET 
Biophysical Variable Neural 
NETwork 

Formosat-2 
(Sentinel-2) times series 

Agro-hydrological model 
 

Leaf Area 
Index 

Method 

Spatial calibration ? 
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Baret et al., 2007 TNT2 
Topography Nitrogen  
Transfer and Transformation 

Beaujouan et al., 2002) 

Green leaf area per unit ground surface area 
(LAI = leaf area / ground area, m2 / m2) 




