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INTRODUCTION

1) AquaCrop v7.0

2) Regional modeling and data assimilation

3) Climate change: irrigation needs



AQUACROP V7.0

• Improvements of the crop model (perennial crops, fine-tuning, harmonisationof crop
parameters, new calibrated crops)

• Programming language: Pascal → Fortran (optimization)

• OPEN SOURCE



AQUACROP V7.0





NEW OPPORTUNITIES

• New modules e.g. salinity, soil-water transport, … readily exchangeable

• Computationally expensive simulations optimized

• Regional system tested with various meteorological forcings over Europe:

➢ Re-analysis MERRA-2

➢ Re-analysis and climate forecasts of ISIMIP3

• Evaluated in terms of soil moisture, biomass

• Predictions of irrigation



REGIONAL MODELING AND
DATA ASSIMILATION
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REGIONAL MODELING
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de Roos et al., 2021: 
https://doi.org/10.5194/gmd-
14-7309-2021

Biomass

https://doi.org/10.5194/gmd-14-7309-2021
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REGIONAL MODELING
Soil moisture

Regional AquaCrop simulations forced with 
re-analysis MERRA-2 or ISIMIP agree well 
with satellite-based and in situ reference data 
of soil moisture and biomass

~50 km

Biomass

Busschaert et al., 2022; 
https://doi.org/10.5194/hess-26-3731-2022

de Roos et al., 2021: 
https://doi.org/10.5194/gmd-14-7309-2021

~1 km

https://doi.org/10.5194/hess-26-3731-2022
https://doi.org/10.5194/gmd-14-7309-2021


DATA ASSIMILATION

Satellite data correct soil moisture and biomass
Uncertainty reduction



CLIMATE CHANGE AND NET 
IRRIGATION REQUIREMENT

For an average C3 crop grown

during the summer months
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AMOUNT OF NET IRRIGATION

ISIMIP3

Inet

Busschaert et al., 2022 
https://doi.org/10.5194/hess-26-3731-2022
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Inter-Sectoral Impact Model Intercomparison Project
5 GCMs
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https://doi.org/10.5194/hess-26-3731-2022


AMOUNT OF NET IRRIGATION
Mitigated High emissions Not mitigated

average average average

Future Inet depends on the emission scenario but 

more strongly on the GCM

Busschaert et al., 2022 
https://doi.org/10.5194/hess-26-3731-2022

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


CONCLUSIONS
• AquaCrop v7.0:

• Scientific updates

• Bug fixes, optimization

• Open source, Windows, MacOS, Linux

• New research:

• New code modules can be tested by broad community

• Computationally expensive simulations optimized

• Satellite-based regional data assimilation

• Climate scenarios

• And much more in future research…



Thank you!
Presenter: Louise Busschaert

aquacrop@fao.org

The boundaries and names shown and the designations used on these map(s) do not imply the expression of any opinion concerning the delimitation of its
frontiers and boundaries.

mailto:aquacrop@fao.org


AquaCrop version 7.0

• Open source, version-controlled  from v7.0 onwards

• Fortran code: 

• Earth and climate sciences

• C and Python interfaces can be generated

• Direct integration into NASA’s Land Information System and 

other applications

• Basis for regional applications

• Bug fixes, code optimization

• Performance improvement: runtime reduction 10 x

https://github.com/KUL-RSDA/AquaCrop



Regional crop modeling
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