Ol ! OB 3ol § ol ooke 4 43

, ISSN NO: 2008-8485
1-18 Olxao JFAA sle ) oled 10 A

s Wyl i paiE ST U pan (21017 9 418 & Shos (8 3bwdnd 13 AquaCrop Jow b 3
430 58 SolT

Evaluation of AquaCrop for Simulation of Wheat Grain Yield and Water Use Efficiency
under Different Irrigation Condition in Farm
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Table 1-Sensivity factor for some AquaCrop input parameters for simulation of the wheat grain yield and water use

efficiency

Parameter

oLl

Sensivity rate
Camilus 4> 50

Sc at -0.25%
~7.Y0 sl 48 SCylude

Sc at +0.25%
+4.Y0 Sl 43 SC iyl

s S b 5 Cusb,
moisture at FC
S 3 b 55 Lush,
moisture at PWP
glal Sl 55 sk
moisture at saturation
G5 sl A s
crop transpiration coefficient
i) S5 Ges
effective rooting depth
oS an 5 gl ST DT s o YU
soil water depletion threshold for canopy
expansion-upper
oS wna g (1 DT ks o ol
soil water depletion threshold for canopy
expansion-lower
Wiy Ok dimy S (2T (A5 12 1 S5 2
soil water depletion threshold for canopy
expansion-upper
St o 81 BT A5 2 8 SIS o
soil water shape factor for canopy expansion-upper

L j"_f’s
low-average
S
low-low
L. }:.a—rf
low-average
Lo g Lo ga
average-average
Lo g Lo ga
average-average
Lo g Lo ga

average-average

Lo g Lo g0

average-average
Ja..»_,:.a— .la..w}:.a
average-average

Lo g Lo g0

average-average

4.6

1.5

2.4

8.8

5.6

3.3

6.7

2.7

6.4

1.5

1.3

1.8

9.6

3.7

7.2

3.9

55

3.1
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Table 2-AquaCrop input parameters values

Parameter Description Unit Value
151} o8 a9 lade
al sl Phe N Sl 0
base temperature default °C
YU cles DA 51 8 il a3 26
high temperature default °C
S A PR BESEW R 49
canopy growth coefficient default %.day* '
Sl pBa Ul 2 ALS sy U2 A, et 15
canopy cover at emergence default cm? '
“hoy fia Gas &S o5l o 04
effective rooting depth measured M
Sl b sl ol e S S 031l 595 14
time from cultivation to emergence measured Day
eSS L ai b B 0l S 6,5 031l 595 105
time from cultivation to maximum crop canopy measured Day
S 0333 5 LIS Olo3 ke S5 o5l 395 140
time from cultivation to senescence measured Day
Jguamen Coils 5 b CilS Olo) Oooke &S o3l 39, 165
time from cultivation to maturity measured Day
ol Jbo i T 90,8 =l @ff"f!(’)f 14
normalized water productivity calibrated g.m?
w5 L) ais =l Lo s 92
maximum canopy cover calibrated %
oS wnn g (51 ST ST s s 5 YL s ~ 0.23
soil water depletion threshold for canopy expansion-upper  calibrated
oS a5 sl OT s s b =l ~ 0.67
soil water depletion threshold for canopy expansion-lower calibrated
g Moy o PP BEPSESE 57
canopy growth coefficient default %.day!
s S xels BTSSR 81
canopy decrease coefficient calibrated %.day*
S sl A =l 330 2 Ae)s 105
crop transpiration coefficient calibrated %.day*
W55 Ol iy S (T A 5 6 S ) _ 29
soil water depletion threshold for canopy expansion-upper  calibrated
S o 6l T A5 o sl S8 o o ) _ 28
soil water shape factor for canopy expansion-upper calibrated
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Table 3- Statistical criteria rates for simulating wheat yield and water use efficiency in calibration and validation stages

Parameter Stage
D EF NRMSE RMSE MBE
ook > 0
Grain Yield
099 0.60 0.04 0.40 0.09 OESa o) ails 5 Kb Calibration
Water use efficiency =l
0.99 0.08 0.02 0.03 0.01 (xS e 1 S ST s e S
Grain Yield
099 030 0.13 0.52 0.14 Gua o) ails 5 Sac Validation
Water use efficiency oo

099 010 0.10 0.06 0.01
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Fig 3-Comparison between simulated and observed grain yield
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Abstract

Wheat is one of the most important crops in the world. So, use of crop models helps to have an
acceptable estimation of its grain yield in different conditions. Regarding that, in order to evaluate
AquaCrop, as one of the most useful crop models, under different irrigation water condition in farm,
this research was conducted in Kosar irrigation network located at Khuzistan province. Regarding that,
long term data in three farms were collected. Then, 70 percent of data were used for calibration.
AquaCrop validation results showed that this model had low error and good efficiency. AquaCrop were
evaluated using the remaining 30 percent of data. Results showed that the difference between observed
and simulated results for wheat grain yield and water use efficiency were 0.45 ton.ha-1 and 0.05 kg.m-
3, respectively. In addition, MBE, RMSE and NRMSE results for wheat grain yield were 0.14 ton.ha-1,
0.52 ton.ha-1 and 0.13, respectively. Those results for water use efficiency were 0.01 kg.m-3, 0.06
kg.m-3 and 0.10, respectively. EF and d values for wheat grain yield 0.3 and 0.99, respectively, and
those values for water use efficiency were 0.1 and 0.99, respectively. So, AquaCrop accuracy was
acceptable for simulation of both parameters and it is recommended to use this model for simulation of
mentioned parameters.

Keyword: AquaCrop Model, Model Validation, Water Use Efficiency, Wheat, Seed yield.
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