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The present research was conducted to simulate the impact of climate change
on irrigated barley in Lorestan and Hamadan provinces. For this purpose, nine
regions including Aligudarz, Borujerd, Khorramabad, Kuhdasht, Pol-e
Dokhtar, Hamedan, Malayer, Nahavand, and Kabudarahang were selected in
the two provinces. The APSIM-barley model was employed to simulate the
growth and development of irrigated barley. Firstly, the APSIM-barley model
was evaluated using two independent field experiments. The first experiment
was conducted in Khorramabad to calibrate the crop model; while the second
experiment was done in Hamedan to validate the crop model. The future
climate was projected using the AgMIP methodology under two scenarios
(RCP4.5 and RCPS8.5) for the period 2040-2070. The results of the model
validation showed that the crop model was able to simulate barley yield and
biomass with nRMSE of 16.4% and 13.3%, respectively. Additionally, the
results indicated that on average across the study locations, barley grain yield
would decrease by 3.8% and 5.7% under RCP4.5 and RCP8.5, respectively.
However, in Pol-e Dokhtar, barley grain yield is projected to increase by 1.3%
and 4.8% under RCP4.5 and RCP8.5, respectively. Based on these findings,
adaptation strategies should be considered in the future to prevent the
reduction of irrigated barley yield in the studied provinces.
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. Longitude/  Elevation mean cumulative o Sowing
Location < . of fertilizer
latitude (m) temperature rainfall irrigation (kg ha™) date
C) (mm) s s

Aligudarz 49.42/33.24 2022 12.4 402.1 5 180 14-Oct
Borujerd 48.45/33.55 1629 14.7 456.6 5 200 18-Oct
Khorramabad  48.17/32.26 1155 17.2 500.1 5 175 20-Oct
Kuhdasht 47.39/33.31 1197 15.9 366.7 4 220 17-Oct
Poldkhtar 47.43/33.09 713 22.8 360.7 5 175 12-Oct
Hamedan 48.53/34.87 1740 11 317.7 5 200 08-Nov
Kabudarahng  48.42/35.12 1666 9 273 6 175 01-Nov
Malayer 48.49/34.17 1725 10.5 300 6 180 17-Oct
Nahavand 48.15/34.15 1644 12.7 410 5 220 20-Oct
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Aligudarz 1.31 0.237 0.388 0.507
Borujerd 1.29 0.258 0.402 0.515
Khorramabad 1.28 0.231 0.392 0.518
Kuhdasht 1.33 0.259 0.396 0.500
Poldkhtar 1.38 0.062 0.286 0.475
Hamedan 1.44 0.143 0.277 0.458
Kabudarahng 1.37 0.212 0.360 0.485
Malayer 1.43 0.104 0.255 0.461
Nahavand 1.42 0.192 0.328 0.464
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Khorramabad 0-30 38 25 37 1.36 0.72 7.5 1.4 0.1 413 47
30-60 38 26 36 1.55 0.41 7 1.2 0.06 412 52
60-90 36 26 38 1.72 0.35 7.6 1 0.03 410 63
Hamedan 0-30 45 26 29 1.55 0.47 8 1.13 0.04 471 35
30-60 43 26 31 1.5 0.43 7.3 1 0.03 447 29
60-90 49 26 25 1.58 0.38 8 0.9 0.03 411 27
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Coefficient Value Unit

Thermal time accumulation from flowering to start of grain filling 470 °Cd

Number of grain per stem 34 -

Grain growth rate 0.0010  mg kernel'd™!
Sensitivity coefficient to photoperiod 3.1 -

Sensitivity coefficient vernalization 1.5 -

9y 2 A (39 p)S e g kernel 'd ! s, 59, 453 ©Cd
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1 odlawl 45 slaalayly dyas g3l (Willmott & Matsuura, 2005) Uas Gl >l S5k :MBE ¢Willmott, 1982)

RRMSE(%) = [ER(S-002, 10 Vaba,

y _ _ >, (Si—00)2
d-index 1.9 ‘ [Z—{‘=1(|Si—0|+|01—0|)2] Y dal,
MBE = 2150 ¥ ala),
bl e oadodnline 031y uSle 10 g 0l g jlwdudd 0305 :S foadosalie 0315 0 flialie dlus in Lulgy cpl > &S
5 (093) culio (Jle) Jloss) cundg baimd lis cod s uoyd Yo=¥o Vo=V co-Ve claojl )3 NRMSE jasls yolie
Dettori et al, 2011;) ssb o Jdo pehls pae Sl s Yo 5l gin 5 dwpio » Jbo lwsis
2ole g oddodalie gaodld yle sllail e a8 Conl pxio V=+ o d-index asls jlade (Deihimfard er al., 2019
2 9 28ly yolie & o gilwdnd polie S5 by S a4y (2t ls cpl Hlade 0905 g e oyl |y i g jlodus
o Coled o Cuto B Colpd g ke jl a8 aa e i |y Jde o 5l i 9 oS 35900 MBE .l Jde g0 3,5,8 ciiis
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e 0dd gl 5 sadodalin (slodld o Sewe)Sy JolS sillal 3939 Cysuo 43 (Mendenhall ef al,, 1996) sas o
Do oo gl Sauw)S )y b lawes edly Ol 5l (668 Mo pd (yad s pl e ialS b g 009 SO L ply cpd o b
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1. Agricultural Model Intercomparison and Improvement Project
2. Coupled Model Intercomparison Project Phase
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Index Sowing Days to Days to Biomass (t.ha™) Grain yield (t.ha™)
date flowering maturity
S 0 S 0 S 0 S 0
7-Oct 102 103 172 174 15 14.5 6.3 6.3
22-Oct 131 132 178 178 19.1 18.3 9.2 10
6-Nov 138 142 176 173 20.6 19.5 9.5 9.2
21-Nov 151 147 189 188 19.4 18.5 9.1 9.4
nRMSE (%) 222 1.04 5.18 4.74
d-index 0.99 0.97 0.97 0.95
MBE -0.5 +0.5 -0.212 +0.814
n 4 4 4 4
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14 T8
Y=1.19X-3.37 .,/ Y=1.05X-0.417 7
R*= 0.66 o R*=0.90 2
7:: 124 nRMSE= 16.4% i nRMSEZ 13.3% L6 '_‘é’
= |d-index=10.77 d-index= 0.97 =
2 MBE=-1.2 MBE=-0.166 2
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5 4
£ 10+ L4 &
o B0
L =
< 2
E - =
- P gt | =
 © o . [P
Regression line 2
e e 1:1 line
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Obscrved biomass (t ha™) Observed grain yield (t ha™)
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RCP8.5 g RCP4A.5 (slngy sl bl ol yuuss 9 il )90 )3 9 Jguamma 1y 093 Jobo g lod (ke .1 Jou>

Location Mean temperature (°C) Length of growing season
Baseline RCP4.5 RCP8.5 Baseline (day) RCP4.5 (%) RCP8.5 (%)
Aligudarz 7.4 +0.87 +1.29 209.2 -5.7 -7.8
Borujerd 6.7 +0.8 +1.24 216.8 -5.5 -1.9
Khorramabad 9.7 +1.5 +2 183.3 -8.7 -11.7
Kuhdasht 9.6 +0.85 +1.3 184.0 -5.2 -7.9
Poldkhtar 13.0 +0.95 +1.5 148.7 -5.4 -8.9
Hamedan 6.5 +0.81 +1.2 213.2 -5.0 =13
Kabudarahng 6.0 +0.77 +1.2 216.8 -4.9 -7.0
Malayer 7.8 +0.8 +1.2 204.7 -5.2 -1.7
Nahavand 9.2 +0.8 +1.3 184.3 -4.5 -6.7
S5 F
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