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Abstract:

This study aims to evaluate the performance of the Aquacrop model to
simulate the productivity (grain yield - biomass) of some wheat cultivars
grown in the city of Damascus rural - the town of Karhta, (irrigated) Cham9 —
Cham?7 - Domal (durum) and Cham4— Bohoth8— Cham10 (aestivum) with a
seedingrate of (200) kg.hectare™!, cultivation was carried out for two growing
seasons 2014-2015 and 2015-2016, the data of the 2014-2015 agricultural
season was used to calibrate the model, the performance of the model was
evaluated using the measures of variation, the results showed good results for
both grain yield and biomass, the MBE and MAE achieved valuesthatranged

between (0.05 — 0.31), and the values of the RMSE were good, ranging

between (0.06 - 0.32), and the agreement was from good to very good,
according to the Wilmott index by (99%), and the NRMSE value ranging
between (1-2%).

The data of the 2015-2016 growing season was used to validation the model
ability to simulate, the MBE and MAE achieved good values that ranged
between (0.02 —0.04), and the RMSE values were good, ranging between
(0.03 - 0.19), and the agreement was from good to good according to the
Wilmot index by (99%), and the NRMSE value (1%), which indicates the
accuracy of the Aquacrop model to simulating the growth of wheat varieties
grown in the study area, and the possibility of using it in studying the impact
of expected climate changes on the productivity of Wheat varieties grown in
the region.

Key words: Wheat, Calibration, Simulation, Aquacrop Model, Biomass,
Grain Yield.

12 ¢ 2



ilaadly allally calia ¢ cedeg )il ) Calial (s ) 38l Aquacrop zisell ¢l

tdardall

o g rally AU zlin) (0 %20 s s s allall (gimn o g5 A Jomalaal pal (o nly el 2o
Lygyucall Al yalial) (1o lape g (B (uelid Aals) cilisaliall 8Lyl (Amiri et al.,2022,1) allal s i
-(Shewry and Hey,2015,2) oluiy!) daal

@ ole 53 Graead o Jaall cmy Gl gaaily A3l Jakedlly bl Calaal aal (e (g9 yall padll Z ) sk )
Davarpanahand) 3 o) i Cangs ol e dalaall g Al adyy lgalns ) 3ol 2d)) JidY) I Al
L lsal) duagana S 8 50 Gl (o)l slaa 8l dnaal oG LS (Mehrabi et al.,2020,2¢ Ahmad,2021,2
o g@siall o5 (Li et al.,2022,2) 7Y e Thes (oot Lo adgiall Laliall cpsally o€ J<a il ) dalid)
Al (giane o sl jae il ofy dlal) ol G o caliall @b Johag s 83l Adliall clsil) (a5
Go i sl Qalal) iy Galad) L) Laagen (53 Liidaia & dalds (Neupane etal.,2022,1) Cilaal dusd lsia
Aakaiall ga il i el 1S Lms <50 Laa (Cabrera and Lee,2018,2) dadgiall Zaliall eyl b clalid <
Slale 2,5 Ve Likage iy 5L 5lale 3 e ST Laliee dieis clalidl sda o pal allall Uy
Charilly 1l laliad) ST e sy Lindl Jladiis Jas g1 3yl dalaie (s ciladgill yuing ((ICARDA,2017 4) g
A—aailly Calia) (e dndipe Hhalis Lo ase (Lelieveld etal.,2014,1¢ALmazroui et al.,2016,3) dadgidll LAl
JSLiag Daaadall lsall & il (se @l 38l Ly (Varela etal.,2020,3) zbsY) palicl Jally dael 3l Y1 jlas),
L 20 P v s (Adeniy,2019,2) adsiall S sl dla el e cllal) 5alyg dualaidy) duasl) b
-(Awdeh and Hamadi,2019,2) ¢Sl axe 5al) (A dawss el il

anb agll ciluhdlly Glad) duimy el o Uil o dadgial) dalial sl 5l duhs e daall (g9 0all (e ll
imaladl) sai 5lSlas z3la o slae¥) Wls 2y Cin clgne CaaSilly Leaaanl call o815 Gyl slasly sl o2
o Dl chusall Jgandl Glaial Hleh) o Lgpsh Sact ) dialadl o el o3a il dahal Las bl
Js—anall Zadtall cilexilly 4y Aol Zaliall Caglall 48lS5 Ajill (il aadg dushaylly 5lally ()l s HUasY) il
Z3sai s Aquacrop zigelll A_wshall o2a & a3 ulg(Hernandez-Ochoa et al.,2018,1¢Waller et al.,2018,2)
e Lol clleally &) Jalgall i anil FAO dehy3lly 43691 dakiia U8 (e opishii o8 dialaall gai (Slag aly)
Jading F Ll ae bl — oladl — Ll Jelds e alee & 2y (53 (Vanuytrecht et al.,2014,3)dr—walad) da )
a3l Gus (Steduto etal.,2009,2¢Biazin et al.,2021,1) alea! 4D <A Crali A gy Al ) Al g
O Aiine 3l b gg)5a) Jsmmnall gl Alilly Aol ALY 518 o 5,08 jelily clahall o yaad) i 2 3sal
Vahadati et tDavarpanah and Ahmad,2021,1¢Ahmadi et al.,2022,1) &ida Jr—alaa o dulie iling Al
-(Raja et al,2018,1¢al.,2020,1

sl e S pedy alaial o Joansy dujpun 8 S oY) Jralae al (o adl) licls Ll o3 dueal S
dalasdl caly G (Alsafadi etal.,2023,2) el b1 e daaly cilalise Jaig Lngliin) Yomna ojlsely
diesad) oh Osle 2,848 L) by (g0 L ll 550 Leia) Lia Gole 1,184 JIsn 2022 alal dey)3all
o Aadgidl Adliall chyal) HEh Lahal Lucalyl) 23kl iy daluly ol sekad ay ((20226e))3l dilasy)
s b ol g

12 ¢ 3



ilaadly allally calia ¢ cedeg )il ) Calial (s ) 38l Aquacrop zisell ¢l

Gl Ligal) dally duall A 5Slaa e (Version6) Aquacrop —abyll z3saill ol audi ) ol 13 Cargy
L i = 3y Cly Aidlae o)l el

idaddl (3phg dse

Pha nll mhaw 0 2633 ¢l e ai Ay (339237247 N, 36°25712" ) bin 8 aly —Gudier iy S A}l s
:2016-20155 20152014 (ou5e

Jia (b ) 104l — 8y — 4pliy (o8 ) 1loss ~7old 9l el Cilival deyy i iAo g jal) Ciliay)
(=l ey ls deh i Bl claa g a8 L 2$200) Ll

S Almiul pshe e el cad das ) Ko ED ALK Lilpball cleladll 385 Lol Creaia dsfj) Adyk
=25 s Gleall Jswandlly (Cpacesall Jind) puis Jbg) W71l Jshag a5 pshacel) (o Ailisag o 5 (e e W)
SV prnsall 2l o (fnlal) o) Sl e iy (b ) Fuppall Al kil o = e
ilial) 520nl) dilia) Cudiy 2016/6/10 Sasly 2015\12\7 (B anssally 2015/6/9 foylis Sleas) 201411217
delyy gyl 0sS of sleha g el aaly del3l By il ash Cawanag Aull ibas an (sioassilly 45553 )
Bl dalee 2 lail Al dind) el e Jyand) lawal (slea) 6V aiayes pae) Aliall (ol Joandl) aise
-(Stedutoet al., 2009,3) z3gaill

YN, EXP

—agaatl) b))~ Ll Aoy —(graay abie Bln) Luas dalie Clily Aquacrop zasedl call tddliall clibu
OSe (b Aalial Al (o hadl Jshaglly (gpally (aliall Blall o Jpumndl & (ol g ladY) —(ghall Jshgl
Qi) e Lol adse o Lgle Jsanll @ clsboll dlag 20162014 ale (e 5l 4 wa])
-(Power.larc.nasa.gov/data-access-viewer.com.)

Hlal Cuply (LSHe die o Jommanll lisall Bk &) Gugpadl Jindl b allge 300 Ly cilive a1 48 cliby
aehl dpalel) Gl dalal) dingll i 3 A pll Ailaslly 4505

Salgll Al e (60 — 50) o)) duaSs by 7 laaxe ISy dadall iyl ade et o5 1Ay 31 o g £ U Aadiall Lyl axe
gl dbdly Al Alally gaill )kl Johay gamilly cilaYly del3l vclse Gaua 1 guanall cliby

Gl Gar cufn DA Ge ¢ 201572014 deh30 G5V asssall Al bl alii ol Bpledll cad 1z dgail) 5yles
el (ans Jaaadg Aol Clilug Aaliall clblall 8Lyl gacaill e seg Y doylis del3l ae oS Llen duslad)
Gee g9l 5ad) ~(as) gabie¥) 5md¥) clarll Jsaasll 5ad) 1 85 (Steduto et al., 2009,2) (Ll iwlis) Akl
Dbl 23 B 5 ~(a59) (oaslosiadl gl LR Badl = (asg) DY) e LA 52l - (a5) (eale) Jladl il
Loal) Al A3lae die A8l an) CDlalas Jowadl o Jyanll allly eyl e —(as) Sla3Y) 530 —(as) bl Glygl
Ales Aaladl el 2 dgaill o Aailil Aigall Al

Ljliag 2016-2015 acesall Llindl bl i) DA e z3saill Jue daia o @il 5 1 galll gl (3883
ce bz pailly 5yl b e Lles Aulid) dygad) Alally Zonl) Aaluy)

cAeg)iall Gl igal) Aally Al ALl 5WSae o 7 dgaill 508 il t CRY) Ganlieg 38l cilily (ks
A0l GAY) anlie il

12 (= 4



ilaadly allally calia ¢ cedeg )il ) Calial (s ) 38l Aquacrop zisell ¢l

] Al (o el Usd dac gie Gy :(MBE) Mean Bias Error jmall Uss Jasgic— 1
(1) MBE = 216100

A 8 el adll 2o n dded) 480 Ofs 88 2l Si i
A e lu g seeall (glut (MBE) dai 05S5 Lavie JidY) JS31L (680 88l e = 3saill 558 ¢
12 Aalad) e Galadd) Uil daci g3e smy :(MAE) Mean Absolute Error Glad) Usal)l Jasigia — 2

(2) MAE = P, 1(0i-Si)l
Apadl b dextied) 4l s n s Llind) 4l Of s 58 aill Si Jias
A e L gl shal) (gl (MAE) e (358 Latie i) JSEIL 05S5 8Slaal) e 7 3gaill 3,08 )
:3 Al (g Wt o il awsl) 3l sy :(RMSE) Root Mean Square Error Ul Jau gidl ol 5l — 3

() RMSE = [2iz1(5i-0D°
n

)lad) 8 dexseal) aidl lase ny il will Oig sSadll AillSi Jia
e e Tu gl eeall (glus (RMSE) dasi ()58 Laxie S ) JSEIL 05<5 8Slaal) e 7 3gaill 8,3
4 dalad) e @l Jady Cauasy 3(d) Willmott Index of Agreement cugabis jige coawn Gilsill Qv — 4

—1_ S 1(0i-Si)?
4) d=1 YiLq[(|(si-0)|+I(0i+01)?

I Gl s A5l 5 Fexi el il de ny Bl aill Jaaesie 05 Al aill Oi 5 5Sal aill Si i
) s 2 <0.65 - 0.79 (s d A ilS 1Y 12320.80 — 0.89 cprd Aad ulS 1Y am 0.9<d dad i 1)

.0.65 > d dad il
:5 4l (40 (NRMSE) away :Normalized Root Mean Square Error (NRMSE)- 5

(5) NRMSE =2 % 100
i el gia 0y Ustl) Bousial au sl )% LeSRMSE s
o clS 1Y an %5 SNRMSE dad oS 13 I 2a VIS (NRMSE) dad (35 5Sadl e zagaill 5,8 i
iad @il 1Y mwmyh 5 %25 ~ %16 On NRMSE duad cailS 1Y s %6 — %15 (i NRMSE
.%25<NRMSE
A s Ll ol Ly 3l Al syl ALal) Gailiadd) (mns G @3 (1) Jsndl e il :ABlially gt
aslislly shesil e e (gine Sy Jaesia Cagl (g5ima g Bl (i pmal) BaLal dmitia cdsslil Ao cpas]

4 a0 Aailadlly duileassl) pailadl) (s (1) Jsead)

SAall Jalasl)

PYWLPW | S sl gV Liganl) Balal) Ece )
yalal) ) | pH | &=
Guhal o ppm ppm %Yo S (%) (dS.m-l)

(%) (%) (%) )
38 20 42 350 21 0.02 1.32 1.2 8.3 30-0
Jile
Load Ak s e Lacgia Tt sole Ciad)
. : o

12 (= 5



ilaadly allally calia ¢ cedeg )il ) Calial (s ) 38l Aquacrop zisell ¢l

:2015-2014 del))l ausgad CaliaY) cihiige (2 Jsnl) elars :zdgadl plaa
2015-2014 Aol awgal cilial) clpdiga (2 Jssad)

105l 8ciga dpls 1l 7al 9al RN
07/12/2014 | 07/12/2014 | 07/12/2014 | 07/12/2014 | 07/12/2014 | 07/12/2014 Aol fg
19/12/2014 | 19/12/2014 | 19/12/2014 | 19/12/2014 | 19/12/2014 | 19/12/2014 A1 s

Uazll 5 sl

126 125 118 117 115 115 . *f"ﬂ }d

(05 oo yinsy)
97 99 96 97 97 96 % i) Ll ol
Al s = 5 el
126 125 114 118 114 115 Bl Ges £ 454
(29 alac¥) Ul
VYIRS
75 75 75 75 75 75 . HE e
()
139 134 124 126 122 123 (o3 03! e iLlad 55
C‘m‘d' i) lad 5 5l
160 164 164 172 162 162 M
(p5) 2slsdl

39 40 40 37 45 32 (%) dmal s

| ral ¢ PR

146 143 137 132 133 135 el e B

(ps2) <lall )y
3 3 3 3 2 3 (ps) Y 555

17U LA 200 i Jual dygal) Ay Al Al 5lSlas

o3 ose lgi Bz dsaill e gl BlSIadly bl Lgelly dand) AaliY) ad (3 Joand) mas
Aol amigal deg)pall Ciliadl lSlaally duliad) dygaatly duall Laliay) (3) ady Jgaad)

17,l<a. ol [Aygaad) dpaliay) 17 )ua. o fAad) dualusy)

PN slSlaal) PN BlSlaal) — e sl
14.85 14.44 4.80 4.70 94l

14.38 14.10 6.51 6.49 7ol e

14.90 14.45 >.44 5.46 g 2015 - 2014
14.79 14.44 3:90 5.86 40 Bl
14.81 15.67 585 5.76 8 g @k

14.34 14.10 5.66 5.61 10,

13.55 13.54 447 445 9l _ 2016 - 2015
13.50 13.40 6.14 6.12 7, o il

12 ¢ 6



ilaadly allally calia ¢ cedeg )il ) Calial (s ) 38l Aquacrop zisell ¢l

13.55 13.83 521 5.19 Legs
13.72 13.51 3:60 5.56 4.
13.62 13.70 45 5.42 8 iy b
1339 13.01 527 526 10,8

GO Genlie U8 i (zisaill o dusconal) 5Ll daall Alal ay Adid Asl) Al a8 colal Dl
s 235l oo e Al Aol Al g Llis A lid Zosd) AN T dm 385 sy e (4 Jsn) Dogsendl)
Jis daiiic Lad RMSE ¢MAE (MBE (5e US 3bng %1 3e8 NRMSE 50.99 dad d cilas Cam 8yleall o)l
S8l Lall Aall ady Al Ll Al il o€l il (1 JSal) eSS WS () e (0.06 — 0.05- 0.05)
Lo go (silsia 1305 cheg) bl CGilinadld L) A8 5\Slae o 7 3sai) 5508 (3 COURY) Ganlie Wil A 2l 028

- (Amiri et al.,2022,1) ¢w IS Juas

SlSlaal) st A3l (IS (gdag 7 isaill Bplaa dic sy paa il Lju;a.\\ DAY (unilia (4) By gl
Tdis Juliall dual) 4al) oo

Sl Bt s MBE 0.05
Slaall Wl asigie MAE 0.05
Wadll dassgial sl ) RMSE 0.06
Gisabiy Hdse e @laall Jds d 0.99
NRMSE 1%

~

a

)
w

..
EWEN
ry
D
1

w
|

N
|

Jhsa/oh

-
1

A g

o

| fald |

“.AJJ

L mssed)
i
fels | Vol | | ks |

R | ok |

bl 7 igail pliial BSlaall (e AaTUl Al aa deg)jal) puall) cilinal ks Aaliall dual) AR &3j\a (1) ady Jeid)
z 3sail) Blea 323 2015-2014 awusall
ey u»_,\:uun Ju dan ‘CJ}A.J\ e L}M\ A Z\:I)_.BJ\ ala)) (‘;33} el z\fj:nj\ alal) V":\é O uJLEﬂ\ .L;)_a_ LS
Gia zgall oo oo A3l gl AR g Wi Awladl Lpall 2l oy T am @85 25 o (5 o) Lisasdl
e (0.32-0.31-0.31) 4ainic Las RMSE (MAE MBE (e S (35 %2468 NRMSE 5¢0.99 daid e

12 ¢ 7



ilaadly allally calia ¢ cedeg )il ) Calial (s ) 38l Aquacrop zisell ¢l

gsal (8 by calSladl Lisall Al oy Aulindl Lol AL a8 G Ul (2 JS—l) e Dl LS o Nl
5Slae o Anill dugal) AL oy Adinll Ligall ALY 8 CilS Cim Aoyl Gili oS dugn) BRI sl p Uil
-(Rosa et al.,2020,1) o JS 083 L aa aaets 1385 ¢dliia z 3gail

Lgall Aa) g SlSlaall Ligaal) i) CiMUIA) (5209 £ dgail Balaa i Uil ann sl A guunall CSUAY) (ualia (5) ad) Jgaad)

Tlis duldd)
el (s lasgie MBE 031
Gllad) Uadl) Jasssie MAE 0.31
(sl acgial grpill sl RMSE 0.32
Cigabiy Hdise s @l s d 0.99
NRMSE 2%
15
;" 14.8
,3: 14.6
‘, 14.4
9142 - ——— s
‘é 14 — b
i 13.8 - I —
13.6 -
als | Vol | YWasa | fold | Al s | Vel |
L gk |

all) £ igaill pliiul Bslaal) (o AaUl Gl pa deg)3al) el Cilial ks dualial) dgaad) 3B A3l (2) ad; JSd)
z 3sail) Blea 323 2015-2014 awasall

G Digand) Ay Gond) ALY e 9 B2 5 (s ol CAlaY) muaad CRY) Ganlie il ujglil ale <y
=il a8 oS LSe(0.3150.05) o sl ieall e A lad slladd) Ually Sl Uk (il 010 IS G
s e G ISy haal) (e G LgieS san 5ia35(0.32.50.06) G Cagli Cus 53 RMSE Uil laid]
Loy Cagaliy pdige o clldg Augall Alally Ll Alad (e JSI 5SaAl) e daill) iy Ulen dalad) il G I 2
cmlsll e A Al licls (%99)

@l %S5 0e yraal ylicls T sam Lol oda g (%2-1) dugll Alally Ll Aa) 0 JSINRMSE a8 culS LS
GladVl e LS A pe Ailsie Al o3ag o(Ausms dam) deg)dall Gl V) daluly gl e 5)8 el Z3sall o
-(Ahmadi et al.,2022,1,1¢Kourat et al.,2022,1) z35eill 8ylac g gun g0 lglis )

12 ¢ 8



ilaadly allally calia ¢ cedeg )il ) Calial (s ) 38l Aquacrop zisell ¢l

1pdgadd) il (e (3aaT

s sall (s masldl i) mend BlSladl) ) Alally Alenl) Ll ALY G D) bl (3 U (e LD
CilS L€ e(0.02) sl (o dujd dad G lladl) Uaally Sl Uat uliie 0 IS ol (6) Jsd cpms 20162015
il cm T a3 OS5 ¢ iall (e A L3S Bam i (0.03) sam RMSE Ustll o ogidd il i) o
canlgll e A dadl jlicl (%99) duwiy Cigabiy sdide crua Gl Luall Aall 5Sadl e daalil) @by L Zalid
Ge Ka zhsaill of o %S5 sial lajlacls i sam dadll o2 ydiats (% 1) Zesd) ARUNRMSE dad culS LS
.(Solgi et al,2022,1) (1o IS &l a5 Lo pa (315 1305 degy3all Caliad Gyl dally gl

Llis daliall duall i) e BlSlaal) duad) AR CDEA) (5309 Ubdl ana 5o df) & guuaal) CMEAY) (usilia (6) ad) Jgaadl

Sl s lavisie MBE 0.02
Sl thall Lugie MAE 0.02
Ll Lacsgial ol il RMSE 0.03
NRMSE 1%
7
’—u 6 -
g -
23" 4 —
7% 3 7 B [P
—
47 -
*
REEE L
0 -
AR Vol Yoo AR A& gy Vol
(b8 @b

Al g sail) aldinds BSlaal) oo Al Al pa de g el gal) CiliaY Tdis Aaddall Loadl Aal) 4jlaa (3) pb e
2016-2015 amgall

s @hlly masld) LY ppend BlSlad) Augal) Alally Al Ll ALY G and) ol (4 JSAD) e Dl
el Lnl ied ColS LSo(0.04) iall o dud dad 3 slhadl Ually sal) Ust (aliie 000 IS 0 (7) o)
pl) Aty Wi A liadl il o s am G3l8N OISy ¢ jaall (e dujd LgisS san iiadg (RMSE 0.19) Usall Jawigid
Lo S LS enlsll o dujd daill Jliels (%99) Ly Cisaliy >dige v clldy Logal) Al slSal) (e daslil
CalS zhsalll Jee o Aaill adll ol Gy Lae (%5 ji—al lajlicls I sas Aadl s3a Laais (% 1) NRMSE
553 Le g anie 1385 deg)jall Cali B duganl) Al 5lSae o 5old z3satll of (o Aind) Ligedl Ala)) aidl Al

-(Hordofa et al.,2022,1) ¢ JS

12 = 9



ilaadly allally calia ¢ cedeg )il ) Calial (s ) 38l Aquacrop zisell ¢l

Talis Auliall Ligaall A3 oo BlSlaall Ligaad) ALY GiMA) (sdag Uil pan il L paannall CDUAY) (anlia (7) a8y Jganl

el Uad g MBE 0.04
Slaall thall L MAE 0.04
W) dacsgiad sl 3a) RMSE 0.19
Cigabiy pdge e Gl Jo d 0.99
NRMSE 1%
14
. 138
g
% 136
%
13.4
%
F o,  msled
i’ 13 -
S|
3 12.8
12.6
Yali e ga fald A gy |
o~ @k |

Al g isall) alsiiuly BSlad) o AUl Al e Ao el el cilindd Llis Auliall Lisad) AR &5)lia (4) aby JSi
20162015 awsall

G5l OISy gl Aaly dand) A (e UK B cilS (Glally owldll e aead COOY) anlie 8l ol dadl
20162015 s all Liganl) dlally Zond) dall o J< 58 Co dailill ey Ul dulad) 2@l o s a0 ) 2 e
dina (e Gily z3sail plae goiase sl A AV e LIS S e Adlsie b s3ag ¢ A 54)
.(Davarpanah and Ahmadi,2021,1)
relaliiiay)
dalie & ((hlly omasldll) Ligye deg) il madll Gilial 7] 5\Slae e a8 Aquacrop g 3seil o il gl
3o as Ge @15 ey it S Flls Sulaal) e gl Bl paead AV Guanlie Fl Talal @lldy ),
G LS dgnl) Al Aol A e JS) byl z3pal aliial sSladl e Aaalll ally L Lalad) aill o Tn
La=YU iall e Fud i€ i€ Ban Lad U] il sl Lty allaal) Uadlly Sl Uk Guliia (g S
BSlaall Alall a) 4le Ll A lidl AL a8 MlLg %5000 Jaaal Lalicls I 52 culS 3 NRMSE ol
sl Al
AAldl chual) il i) ol Bl gl e IS b 88y a2 lgall ARiwl o daal) rcbagll
ekl 8 deg)hal pradll Cilival dalu) 8 dedgial
tdagatd
.(501100020595): agacill o8y 385 (3hed drals i (g Jyan Endl 13

12 10



ilaadly allally calia ¢ cedeg )il ) Calial (s ) 38l Aquacrop zisell ¢l

10.

11.

12.

13.

14.

15.

16.

17.

18.

F Yo
Ayl galal
gl dpal) Lysgend) . el3l ZOiaYly el 5l -(2022) Lduel3l ddlasy) degenall — 1

:Aial) aalal

Adeniyi M. O. (2019). On the Influence of Variations in Solar Irradiance on Climate: A Case Study of
West Africa. Earth Sys. and Environ. 3(2), 189-202.

Ahmadi, S., Jorenushc, M., Nasabd, S. 2022. Regional modecling of winter wheat yield and water
productivity under water-saving irrigation scenarios. Joumal of Water and Climate Change Voll: 1-19.
Almazroui M., Islam M. N., Alkhalaf A. K., Saeed F., Dambul R. and Rahman M. A. (2016). Simulation
of temperature and precipitation climatology for the CORDEX-MENA/Arab domain using
RegCM4.Arab. J. Geosci. 9(1), 1-13.

AlsafadiK, Bi. SH, Abdo H, Almohamad H, AlatrachB, SrivastavaA, Al-MutiryM, BalS.K, Sarath
Chandran S,Mohammed, S. 2023. Modeling the impacts of projected climate change on wheat crop
suitability in semi-arid regions using the AHP-based weighted climatic suitability index and CMIP6.
Geoscience Letters (2023) 10:20. https://doi.org/10.1186/s40562-023-00273-y

Amiri, E., Bahrani, A., Irmak, S. &Mohammadiyan R, N. 2022 .Evaluation of irrigation scheduling and
yield response for wheat cultivars using the AquaCrop model in arid climate. ] Water Supply 22, 602-614.
Awdeh A. and Hamadi H. (2019). Factors hindering economic development: evidence from the MENA
countries. Int. J. Emerg. Market.

Biazin, B.; Wondatir, S.; Tilahun, G.; Asaro, N.; Amede, T. Using AquaCrop as a Decision-Support Tool
for Small-Scale Irrigation Systems Was Dictated by the Institutional and Market Incentives in Ethiopia.
Front. Water. 2021, 3, 1-13. https://doi.org/10.3389/frwa.2021.664127.

Cabrera, J.S.;Lee, H.S. Impacts of Climate Change on Flood-Prone Areas in Davao Oriental, Philippines.
Water 2018, 10, 893. https://doi.org/10.3390/w10070893.

Davarpanah, R. &Ahmadi, S. H. 2021 Modeling the effects of irrigation management scenarios on winter
wheat yield and water use indicators in response to climate variations and water delivery systems. Journal
of Hydrology 598, 126269.

Hernandez-Ochoa, .M., Asseng, S., Kassie, B. T., Xiong,W., Robertson, R., Pequeno, D. N. L., Sonder,
K., Reynolds, M., Babar, Md, . Milan, A. & Hoogenboom, A. M., G. 2018. Climate Change Impact on
Mexico Wheat Production. Agricultural and Forest Meteorology 263, 373-387.

Hordofa AT., Leta O.T,Alamirew T.,Chukalla, A.D. Response of Winter Wheat Production to Climate
Change in Ziway Lake Basin. Sustainability2022, 14, 13666. https://doi.org/ 10.3390/su142013666.
International Center for Agriculture Research in the Dry Areas ICARDA. ICARDA’s New Strategic Plan
2017-2026 Highlights. Beirut, Lebanon: International Center for Agricultural Research in the Dry Areas
(ICARDA). 2017. Available online: https://repo.mel.cgiar.org’/handle/20.500.11766/8235 (accessed on
13 November 2022).

Kourat, T.,Smadhi, D., Madani, A. Modeling the Impact of Future Climate Change Impacts onRainfed
Durum Wheat Production in Algeria. Climate 2022, 10, 50.https://doi.org/10.3390/cli10040050.
Lelieveld J., Hadjinicolaou P., Kostopoulou E., Giannakopoulos C., Pozzer A., Tanarhte M. et al.(2014).
Model projected heat extremes and air pollution in the eastern Mediterranean and Middle East in the
twenty-first century. Reg. Environ. change 14(5), 1937-1949.

Li, C., Li, Z., Xu, H., Hunag, J., Zhang, F. & Qian, Z. 2022 Fluctuation characteristics of wheat yield and
their relationships with precipitation anomalies in Anhui province, China. International Journal of Plant
Production 16, 483-494.

Mehrabi, F., Sepaskhah, A. R. & Ahmadi, S. H. 2020. Winter wheat root distribution with irrigation,
planting methods, and nitrogen application. Nutrient Cycling in Agroecosystems 119, 231-245.
Neupane, D.; Adhikari, P.;Bhattarai, D.; Rana, B.; Ahmed, Z.;Sharma, U.; Adhikari, D. Does Climate
Change Affect the Yield of the Top Three Cereals and Food Security in theWorld. Earth 2022, 3,45-71.
https://doi.org/10.3390/ earth3010004

Power.larc.nasa.gov/data-access-viewer.com.

12 ¢ 11


https://doi.org/
https://doi.org/10.3390/

ilaadly allally calia ¢ cedeg )il ) Calial (s ) 38l Aquacrop zisell ¢l

19.

20.

21.

22.

23.

24.

25.

26.

27.

Raja, W., Kanth, R. H. & Singh, P. 2018. Validating the AquaCrop model for maize under different
sowing dates. Water Policy 20, 826—840.

Rosa, S.L.K., Souza, J.L.M.D., Tsukahara, R.Y.2020. Performance of the AquaCrop model for the wheat
crop in the subtropical zone in Southem Brazil. Pesquisa Agropecudria Brasileira, v.55, e01238, 2020.
Shewry, P.R.; Hey, S.J. The contribution of wheat to human diet and health. Food Energy Secur. 2015, 4,
178-202.

Steduto, P.; Hsiao, T.C.; Raes, D.; Fereres, E. Aquacrop-the FAO crop model to simulate yield response
to water: I. concepts and underlying principles. Agron. J. 2009, 101, 426—437.
https://doi.org/10.2134/agronj2008.0139s.

Solgi, S., Ahmadi, S. H., Sepaskhah, A. R. &Edalat, M. 2022 Wheat yield modeling under water-saving
irrigation and climatic scenarios intransition from surface to sprinkler irrigation systems. Journal of
Hydrology 612 (Part A), 128053.

Vahdati, A., Mohebalipour, N., Amiri, E., Ebadi, A. & Faramarzi, A. 2020. Simulating the production of
rice genotypes by flood management and end-season water stress conditions using AquaCrop model.
Communications in Soil Science and Plant Analysis 51 (16), 2137-2146.
doi:10.1080/00103624.2020.1813750

Vanuytrecht E., Raes D., Steduto P., Hsiao TC., Fereres E., Henglk.(2014). Aquacrop:FAQ'scropwater
productivity and yield response model. Environ model softw 62:351-360.

Varela R, Rodri’guez-Di’az L, deCastro M.(2020) Persistent heat waves projected for Middle East and
North Africa by the end of the 21st century. PLoS ONE 15(11): 0242477
https://doi.org/10.1371/journal.pone.0242477.

Wallor, E., Kersebaum, K. C., Ventrella, D., Bindi, M., Cammarano, D.Coucheney, E., Gaiser, T.,
Garofalo, P., Giglio, L., Giola, P. ,Hoffmann, M. P., locola, I., Lana, M., Lewan, E., Maharjan, G. R,,
Moriondo, M., Mula, L., Nendel, C., Pohankova, E., Roggero, P. P., Trnka, M. & Trombi, G. 2018. The
responseof process-based agroecosystemmodels to within-field variability in site conditions. Field Crops
Res 228, 1-19.

12 12



