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AQUACROP EXERCISE AND INTEGRATION WITH NWP

Task of students of modelling was to create input files and run the
model for obtaining yield and water productivity of winter wheat in
Novi Sad.

Task of students of NWP was to create a short time period (8 days) of
weather data including average temperature, relative humidity, wind
speed, sola radiation and precipitation for Novi Sad location

Further, the two groups integrated their activities as the predicted
weather was used into AquaCrop and results were compared with a
second simulation where the model was fed with real weather data for
the same period.

The aim of the integrated exercise was to assess the impact of
predicted weather data on the crop simulation
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Input data preparation - meteorology
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Importing climatic data

-~ Import climatic dat:

Select file I Time range

Climatic parameters

Not relevant parameters : 4

E(olumn....l 1

2

<< click in cell to select parameter >>

Climatic parameters [ ETo I Import climatic data ]

CROP MODELLING
Summer School, Novi Sad, June 2016

REAL WEATHER DATA

Program limits (Data F

Symbol......... Tmax Tmin Rs ] .
L | < = M3jm2 List of climatic parameters . -
Temperature | Humidity | Wind ~ Sunshine/Radiation |£To | Rain | None |
Code...5 0y 101 103 3 e T
Missing data....ccoeeennnns Code_[Symbol _|unit |Description |
I— 401 n hour/day  actual duration of sunshine in a day
Dadefnediiaiel| -999.00 402 nN - relative sunshine duration
MiSSING....vvved none none I :.:‘:_ 421 MJ/m2.day |solar or shortwave radiation
422 Rs W /m2 solar or shortwave radiation
Data range __________________ 423 Rs Jjecm2.day |solar or shortwave radiation
3 424 Rs mm/day solar or shortwave radiation
Column Max...| 34.6 234 D( 425 Rs caljcm2.day solar or shortwave radiation
’I Column Min...| 5-3 -3.0 0.20 431 Rn MJ/m2.day net radiation
432 Rn W /m2 net radiation
433 Rn Jjecm2.day |netradiation
434 Rn mm/day |netradiation
435 Rn cal/cm2.day net radiation

PREDICTED WEATHER DATA

e L SOLAR GLOBAL AVERAGE | RELATIVE
Lowerfmt...| 150 |-150 | 000 RADIATION TEMPERATURE [HUMIDITY | PRECIPITATION | WIND SPEED
>> £ Update Data Range DAY WI m2 (cc) (%) (mm) (m/ S)
21.05.2016 465,76 15,4 51 0 3
X cancel _1=122.05.2016 507,44 16,1 62 0 0,8

23.05.2016 557,51 18,7 61 0 1,9
24.05.2016 542,71 16,3 67 1,2 4,4
25.05.2016 452,82 17,0 74 10 4,9
26.05.2016 441,21 17,4 68 6 1,9
27.05.2016 555,23 19,0 65 0 1,4
28.05.2016 563,32 20,0 64 0 2,5
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Create climate fileS

= Create climate file

File Name |

Description

I

Selected Rain, ETo, Temperature and CO2 file

File Name Description

I‘S:-e:‘, Rain data
I‘S:e:‘
I:‘*‘:“‘E‘.
ID&"&,

Data Base

Q I | —— (@ Select file from Rain Data Base

i

[ Create Rain file

X cancel

X
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Select climate fileS

=1 Import climat
o % Select ETo file
I % Create
SELECT file from Data Base
File Namy A
Descript I JU
vezba | | J
(double) Click a File in the list to select
Sele| I
File Name IDescripﬁon | -
Bru76-05.ETo Brussels KMI (Belgium) - daily data: 1 January 1976 - 31 December
~
I Brussels.ETo Brussels (Mean monthly)
(s
| Climate.ETo |Cinate : daily ETo data (1 January 2007 - 31 December 2008) B
(; Cordoba.ETO Cordoba, Spain 1Jan-31Dec1986 - Data by University of Cordoba -
& Davis.ETO Davis, California 1Jun-310ct1996 - Data by University of Californiz
- DAVISS6-MZ.ETO Davis (USA) - daily data: 01 JUN 1996 - 31 October 1996 ib

X cancel

| >>> @ UNDO selection
Selectqd File:
|C|imate.ETO —|:>>> ﬂ Delete selected file
>>> (=

I I Accept selection




:. Create soil profile file

Simulatill

File |Soill = |SOL

Description :

Ituscanska

Number of Soil horizons | 2 ~

Soil textural class
sandy loam
sandy day loam

|~ Soil layer inhibiting root zone expansion

X cancel Create

Thickness

> W meter
2.00
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Input data preparation — crop data
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Mouetok | BMeTHM Pacnopea Ha cTpaHnua Dopmyan MoaaToum Mperneaaj Mpukas  Ez
* & - v = ___ — A
| Arial 10 ~ A A = = vyv =)* Npenom Ha Tekcr OnwTo

3 Planting date April, 20
4 Planting density 0,5 between the lines and 0,25 along the line
5 Max rooting depth 1,8

—~ o

[on]

leaves starting yellowing 90 days after sowing
20 days after beginning senescence
60 days after sowing

9 Senescence
10 Maturity

11 Flowering
12 |

13

14

15|

16

17 |

18]

19

3anvem1 ¥ B 7 U~|i#~O-A~|EE = gg FadCnojuuentpupaj v | $ v % | %G
Cknag I DQOHT [ MopamHyBate % bpoj
F18 v (s £ |
d | A | B : G " E E |
1 CROP
2 |




- Crop characteristics

Description ] Mode | Development | Production | Fertiity stress | Calendar

Display crop parameters
« Limited set

Crop development and production parameters (mainly phenology and life cydle length)

“ Full set

All crop parameters

File description ~ Protected file I

Protected file (with default crop parameters)

to adjust to local conditions
1. Adjust cultivar specific or less conservative parameters (limited set of crop parameters)

2. Use H Save as | tool bar to save adjustments and to return to Main Menu

CALIBRATION

&L Program settings Protected file




Description ] Mode Development lProduction ] Fertility stress ] Calendar ]

Crop development (no water, fertility or salinity stress)

Initial canopy cover ] Canopy development ~ Flowering and Yield Formation ] Root deepening ]

Yield formation T —.
Length building up HI -

Duration of flowering

45 B

SOwi

From day 1 after sowing to:
flowering

maturity

potential . . o v .
vegetative Determinancy linked with flowering (determinant crop)
growth

X cancel ‘ &L Program settings Protected file F] Save as




- Crop characteristics \ X

Description | Mode ~ Development |Producﬁon | Fertiity stress | Calendar |
Crop development (no water, fertility or salinity stress)

Initial canopy cover I Canopy development ] Flowering and Yield Formation ~ Root deepening I

Ideep rooted crops Ll maximum effective rooting depth 1.80| £| meter

Expansion i»

4|5 Bp
Growing cyde (days)

0.60m -

1.20m

1.80m
2.40m
From day 1 after sowing to: ’
max depth
X cancel | N, Program settings l Protected file ) save as
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advance {¢ to end of simulation (4 September 2016) average
i:(" 10 days —m— — Stresses crop cyde
NPUT soil salinity x H H .

fee =niD " todate | 4 L”September L” 2016 temperature (Transpiration) . Aq ua C ro p Simu Iat on:
ETo mm/day water stresses

Rain mm/day Production — canopy expansion
OUTPUT

_ —stomatal dosure
Irri mm/day | 4 September 2016 Biomass | 15494 tonha early senescence

water [ Dry Yield| 9217  tonjna ;“ffgﬁ’;ﬁ;‘am" i, CrOp: Tomato

quality

Climate-Crop-Soil water IRain | Soil water profile | Soil salinity I Climate and Water balance | Production | Environment Yea r: 2016
10 mm/day

e Weather: observed

p Scale |

90 %

CcC

0
time (day)

Dr

50
100
150
200

’ & Numerical output > Main Menu



m_ advance {+ to end of simulation (23 August 2016)
[0 days Stresses

soil salinity
INPUT 24 August 2016 " todate |23 leugust jl 2016 temperature (Transpiration)
ETo mm/day water stresses

Production — canopy expansion
Rain ey OUTPUT —stomatal dosure

Trri mm/day | 23 August 2016 Biomass | 14751  tonja Weegiarzlf‘é:tear;%sncence

wal}er_I— ds/m Dry Yield| 8845 tonjha soil fertiity

quality
Climate-Crop-Soil water IRain ] Soil water profile I Soil salinity I Climate and Water balance I Production I Environment

CROP MODELLING
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average
daily | crop cyde

o NONE .
.. NONE ..

dbeo 155 o
w 5% .

10 mm/day

Tr

p Scale |

90 %

CC

0
time (day)

Dr

50
100
150
200

’ ¢ Numerical output

AquaCrop simulation:

Crop: Tomato
Year: 2016
Weather: NWP
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9 September 2016 End of season
WP Biomass Yield final production
(kg/m3) (t/ha) (t/ha)
Clim_OBS 19,5 15,496 9,213
Clim_NWP 19,5 15,494 9,217
OBS-NWP
Transpiration WP Biomass
(%) (kg/m3) (t/ha)
Details within 8 days 21 May 0,1 0 0,000
Numbers represent the |22 May 0,1 0 0,001
difference between 23 May 0,2 0 0,003
values of run with 24 May 0,2 0 0,006
observed climatic data 25 May 0 0 0,010
and values of run with 8 |26 May 0,2 0 0,014
days of NWP generated 27 May 0,2 0 0,021
data 28 May 0,3 0 0,029
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Conclusion

 The two run with AquaCrop led to a very similar final result in

terms of water productivity, biomass and yield of tomato grown
in 2016 in Novi Sad.

* Looking at crop transpiration, water productivity and biomass
accumulated during the 8 days for which weather data were
compared (observed vs NWP) we observe that a even a small
difference (rainfall and temperature, especially) in data led to a
difference in the simulated processes

 We can conclude that as AquaCrop is essentially a soil water
balance model, it is very sensitive to weather data and longer
period of time should be tested to assess the impact of NWP
data on the final simulation



