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Recent advances in regional crop 
and water modeling 
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Gridded crop models

Global (regional) gridded crop modeling

Field-based crop models

Land surface-crop modelsLand surface models
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AquaCrop v7.1

https://www.fao.org/aquacrop/en/
Released open source: Sept 2022

aquacrop@fao.org

• AquaCrop model: water-driven 
crop growth, agricultural 
management, many crop types,
robust, few parameters

• Field to continental scale (de Roos et 
al., 2021, Busschaert et al., 2022)
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Regional evaluation
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Biomass – 1 km

de Roos et al., 2021; Busschaert et al., 2022

Soil moisture – 50 km
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Assuming a constant C3 crop
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Higher resolutions
More variables

Satellite data assimilation



Satellite data assimilation

Sentinel-1

SMAP

Update 
• State (soil moisture, 

vegetation)
• Parameters
• Input

8

Proba-V



Example site: 41.12o, -5.38o

• Correct soil moisture 
 change in biomass

• Better soil moisture, 
irrigation, biomass 
estimation

Satellite data assimilation

in situ SM 
sites
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AquaCrop
+ SMAP

AquaCrop



Conclusions and outlook

• AquaCrop v7.1 open source

• Flexible spatially distributed soil, meteo, crop input: 
climate scenarios, satellite data assimilation

 impact of new crop varieties vs 
regional water use / irrigation needs?

• Combine modeling and satellite data

 best current knowledge  informed response

• High spatial resolutions needed for regional water 
and agricultural management
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Extra



AquaCrop in NASA LIS

Water 
management

Agricultural 
management

AquaCrop
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Regional crop modeling



Mitigated High emissions Unmitigated

average average average

Future Inet depends on the emission scenario 
but more strongly on the GCM

https://doi.org/10.5194/hess-26-3731-
2022

Net irrigation forecasts
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Satellite data assimilation
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