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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, harmonisation of crop
parameters, new calibrated crops)

* Programming language:Pascal = Fortran (optimization)

* OPEN SOURCE
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AquaCrop
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AquaCrop, the crop-water productivity model

AquaCrop is a crop growth model developed by FAO's Land and Water
Division to address food security and assess the effect of the
environment and management on crop production. AquaCrop
simulates the yield response of herbaceous crops to water and is
particularly well suited to conditions in which water is a key limiting
factor in crop production. AquaCrop balances accuracy, simplicity and
robustness. To ensure its wide applicability. it uses only a small
number of explicit parameters and mostly int e input variables that
can be determined using simple methods. 7
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This is the standard crop water
productivity software model with
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AquacCrop-Github

The AguaCrop version 7.0 core
code is released as open-source
Fortran code, and is available on
GitHub for free and transparent
access to the latest and future
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AquaCrop v7.0 is released as an open-source Fortran code, developed at KU Leuven and FAO (FAO and KU Leuven
copyright), and based on the original AquaCrop v6.0 (FAC copyright). Compared to AquaCrop v6.0, the AquaCrep
v7.0 features bug fixes, performance improvements and internal restructuring, a translation from Pascal to Fortran,

and a range of new and/or updated scientific features.

The following applications are publicly distributed:
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NEW OPPORTUNITIES

* New modulese.g. salinity, soil-watertransport, ... readily exchangeable

* Computationally expensive simulations optimized

* Regionalsystem 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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REGIONAL MODELING
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DATA ASSIMILATION
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CLIMATE CHANGE AND NET
IRRIGATION REQUIREMENT

For an average C3 crop grown
during the summer months

Shui - EU - KU LEVEN

Project: 773903



AMOUNT OF NET IRRIGATION oo somvenr wommeasze srom o

)

sanl o Y &7 , ,.}r-!‘ CNET L0 |
2031-2060  2071-2100 e o7l F b
46°N +22 /o 3 +35 /o
120 v »QWZ k : Z 3 '
E ¥ IS W] (M ey
— A J MEAN: 12.53 STDEV: 5.97 MEAN: 22.24 STDEV: 10.64
© 9, » N P A T o P i o
S 80 ‘ 3
c @ - - o 4
c C 54°N ' o
© 5 AQUACR( o LA "70 : s
qg) % 40 Q aeon| +1 7 /o 3 ' +30 0
=) é l 42°N2 : i
I 2 R N e S [ b
O 0 T~ — Ine’r - MEAN: 12.57 STDEV: 559  MEAN: 13.8 STDEV: 5.63
© IPCC (2021) o --1-\-.» N4l A T §7
2015 2050 2100 e 0 ¢ 0
~ *+18% | +18%
ISIMI P3 42°N 2 ‘ t Z : ;
Inter-Sectoral Impact Model Intercomparison Project - ey | e IS A

VoS S O Cnced”
10°w  0° 10°E 20°E 3

5 GCMs Busschaert et al., 2022 < T

3 climate scenarios

o

Alpetlmm month~1]

Not
mitigated

High
emissions

Mitigated


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

AMOUNT OF NET IRRIGATION

Mitigated High emissions Not mitigated
100 SSP1-2.6 SSP3-7.0 SSP5-8.5

_%ﬁﬁﬁéﬁ-ﬁ%ﬁ%ﬂﬁ

~J
un
1

un
o

Alet[mm month™1]
N

o w
[
—{]
—{I
—

s
—{—
— T
—{
—
—{—
’

1 2 3 4 S5aerage 1 2 3 4 5 auerage 1 2 3 4
GCM

I
5 average

Future | ., depends on the emission scenario but

more strongly on the GCM

Busschaert et al., 2022


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

CONCLUSIONS

* AquaCrop v7.0:

=

Crop .
AQuatrop | Graphical

* Scientific updates

* Bug fixes, optimization
g p e

* Open source, Windows, MacOS, Linux

Version-

O controlled = | User
GitHub Fortran code = | Interface
https://github.com/KUL-RSDA/AquaCrop

4 Stand-alone NASA’s Land
executables Information
System

ﬁ'

* 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
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AquaCrop version 7.0

* Open source, version-controlled from v/7.0 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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3. REMEDHUS - La Cruz de Elias surface soil moisture

R (-) AquaCrop, CGLS-SSM, SMAP-SSM: 0.77, 0.43, 0.66
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