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Abstract:

This study examined the impact of climatic characteristics on estimating the
water requirements of wheat in the Mahmoudiyah District, which is located
within an arid desert climate characterized by scarce surface water, low
rainfall, and fluctuating rainfall from year to year. The study aimed to
calculate the water requirements of wheat, determine the amount of field
water losses, calculate potential evaporation/transpiration, and water
consumption, as well as calculate the total water balance using mathematical
equations. The study relied on a descriptive and analytical approach to study,
analyze, and link climatic characteristics to the water requirements of wheat.
It also relied on a quantitative approach to studying equations and statistical
data, using the CROPWAT 8.0 program to extract the water deficit in the
study area.

Keywords: Water requirement, water budget, Irrigation Requirement.
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Source: Ministry of Water Resources of Iraq, The Strategic Study for Water
and Lands Resources in Iraq, Final Report — Appendix F — Report F.3,
2014, p53.

o il Jyamnal (2) IS5 (V1) sia Slad) DLeia) dolas Gaakt PUA (e o
Jass 3 (Jsmmnal) sai el Pla iy meall Jsumnad Sla) zLaal¥) o o)l Ak
O Gamesy ooy Adaae 8 ale (V47,V) ol gl et LA e eDlgind dus e

YA©o



'JOBS

\_

‘@
 ~Tery g

Al a plat) dlaa
Journal of Basic Science sty guladl sul)

Print -ISSN 2306-5249
Online-ISSN 2791-3279

2V EEV/aY ¥y

>

J

Gaadly Jaliall 0605 AtV oLy Cum e 03ai sl (A O3S el 1 PA el Jgane
ale (£7,8) caaly Jo¥) 05l Hed DA e Sle Dl LS J3 L L gpmal) sailly
GlaeS gy ¥ jua danag ogai Al 8 09S mall Jseana o G olaiy ddaae S
Gl ard alidsly o eill el gglaud) el sae (alissl e Slad oyl (e 538

3yl

a.hugé@ﬁ\ Jdoana gai Juad JDA (ala) ssimally ool (Alal) Dlgia) (V¥) Jgaa
(Y+Y£-194Y) aall ylaiy

(kall i) YR J il
59.0 Sy iy Al
46.4 Jo¥ oyeils
55.1 S ¢ il £ i)
84.4 halud
146.5 By
196.7 Oeas |
143.9 A
732.1 $aill Juad £oana

OF O ) dsas Jealae YU Galdl dee (e 1 juadll
&Mgﬁ@ﬁ\ Joana sai Juad DA (pla) ssimally o) (Alal) Dgial) (4) Jgan
(YY£-194Y) 5aall alaiy

250

200

150

100

50

0

S s ¥ Gl S oS Bl

M O M

YA



\_

\

Print -ISSN 2306-5249
Online-ISSN 2791-3279

.J O B S Al o glall ddaa
Z Jou rnal of Ba5|c Smence QS g (uabead) 22l

AVEEV/aY e YR

J

(OF) dsas e alae Yl Ealdl dee (1 jradll
) ol clay)
DA Julee e galal) 28 Goagsatl L) ) Leloal Cany A sLiall (e 30S JE 5
Jue Dlllaie dds Gl ol Lag cddlisa) ogai dalye Pl (gsall DR ) =il
s e (o) b 8o LS (mlias) Giasays il Al dai LeaSl adgiall =yl
Las colally Laliia¥) e 4550 Gaas pe (38055 4aDla Aty 3558 LA b 215 (%) ++)
Gl z i) (Sas (YYEpa oY 2 T (gypall) Jsanall ASas Daly) el 3a (o
(M oa YT gysall) A8V Aaladd) (e Jpana Y S
FIR= —

:o 3
(%) )l 5 is= Ei () LW DNV = ET  Jlll gl = FIR
Maky ddass 8 el Jpamnal Sl cusdl 28 o (V) IS5 (V€) dsandl e el
il 12 ) ) sy dana b ale (VVY) s ISV slS et 8 Ll o ol
mii— Al Ll D) gaelas (alisd) e Slmb (Jyanall Jalee dof (miss
salyys phall cilays (aletsly el g bty 508 (alasily Hlall yuail o Jaisd)
& Sl gl s o) adil Jpanall sai pe Slall Gitall d0aS adifig Al 4 k)l
i 8 Jsamnall Jalaodad g i) Cara c2laiy Alase (3ol (TIY,Y) sai Gl e
g leiYl sads Hledl) Jshal dams Jaisall s = ally Al L) palas g )5 ¢ gl
Al Dysha )l A 5)hall Gl B2k e

(Y+Y€—194Y) 3aall slaiy ddasa B palll J ganal (ala) Alall Gifall (V£) Joan

Ny Adasa YR Jguadll
93.8 S s | Al
73.7 Jo¥I Qs
87.4 A8l G sils e L)
134.0 bl

232.5 K] &)

YAY



(" . D
"4 . S x "a S Print -ISSN 2306-5249

J O B S j: l.u')’\ ? ‘ Online-ISSN 2791-3279

- Journal of Ba5|c Suence QN g uabaad) 2anl)

\;] iy .A\iiV/eY Y1
\ v s )
312.2 Ol
228.4 I

(OF) dsas e alaaeVlh Saldl dee (e 1 jaadll
(Y+YE-149Y) 3aall slaiy daaa b madll J ganal (ale) Alall Gikall (V4) JS&

350
300
250
200
150
100

50

0
A Cpds ¥ Gl S ils Bl Bk s N

(0£) dsxs e alaieYh calll Jae (e 2 jaeaal

ralaliiiay)

Saad) o Sl Geatlal) saas il A aliall ol priall (e a0ey aliall Akl 4jlsal) i -
oo (DA Lo i ame 3 588 Lot Ll el Al 535al) lays o Leaals ¢ L
Lol Ll Joad P& NV ) Sl (aidtig o gyl Canall

Gllyy gydall ¢ bl Jumd jeil Pla (Sadll mail) /il and ealess) Al iyl —Y
aad 335 a8 Lol g yas (aleti) e Apwasil) Ayshall £ Ly slyal) cilayy EVame (alaady
phall clas Jaee g L)Y @llyy (gplaill Cinall Jad il DA oSadl) il /il
2w g Balyys dpanl) dyshayll (aléssly

el DN 8 Llady Lol Lls ol o 4ld) claliaV) Glea DA e oo -
sl syiaall palls ) a5 oM oSl 20l jaall jlade ol s Jaandl
gyl

Y AA



(
i < “ Print -ISSN 2306-5249
J O B S } sl ?JM‘ A O:I?ne-ISSN 2791-3279
== Journal of BasiC Science sy guilal) sul

\_

\

J

33338 Alall D) ae LineS 8 38155 Aplall cilbaibial) of caadl DA e jeda —¢
ity (sl g eS¢ )l
IV Ol e 8 Ll G b Dk Alane 8 el Jgemnal ) il 408 o —0
S el il Jsemnall gai g Sl ciiall £eS adifig calary dasa b ale (VY,V) sad
arg Aasa B ake (YVIV,Y) sad gl el B Ala) yiall
:lua il
Oana A gunall 4lall CilaliaV) (389 mallly deg)hall lalisall igady AN 3)5 0 )
Dlsally A3l Jilsa J e Glagleall 228 53 PA o Jeanall g ey Al saill dlaje
gl
slin) DA e Jaill Ciladliny dgdial) 4ald) clailall dus Qi 6 salal) dlgladll — ¥
@l Qs Dlua Cllee dxalieg Al JlE) L0 el sy dilaall (gl @lSus
Aol b Jaly Al slal) (e cleilall Qi Jgaal) Jala
Ghhal W ey (i)l (IS dpaall Bilusll JBa) Gyl g @l @by 228l Lol ¥
e )3l Jualaall Sl oDt aaas (& 50 (e )l
Sl 2l e 3l Calall andiy Calad) 2BV 3 dals c5adls syl ay)lie Al ¢
Lsis (Yoo Jlle TAY) il olly HUaaY) Jailos (g ity (5311 S
olie o Ghal) dian paatl Ljsuy LS ae @ljidie aalil puday () Alsall 4ngi 85 00 —0
A sall Sl leally By Lo aay ¢ pgl) sl e Ghad) @5ty ity e cdlly Al (5560
clly 3o Lall asiall aa) dadiiey Adgall aSlaall ) ¢ sallls cclall 1o
: sdlaal)
3aall oM ,< ddailae 8 Jalil) Jscanal  Slall $Dlgidl Slaas¥) Julaill (JLeS (s c2an) =)
.Y ~\‘"\° ((87) sl ‘(\)“ aaall cJau m\; gl IS A (Y4 YY = 144Y)
3aall Galyal) 8 5Lty Jou)l cidadlas cilasae 8 doabiall AsWd) 4531 sal) QLS (g caanl =Y
.Y o)A ‘"(z) 2l ((V)Y) JM doe Laal) eJQ\} Gluldlly daulall @Y dlas (Y4 ) e =) AAY)
cilalaall b Lagly 3hall (3 abia) Al Abal (ol i Gsad Gl e capanae ST
Arala (V) A ypiia g o]0 dag plal ccalall F il al) (b puailly ) Jgeanal dilal
YA Gyl

YAQ



\_

(
i < “ Print -ISSN 2306-5249
J O B S } sl ?JM‘ A O:I?ne-ISSN 2791-3279
== Journal of BasiC Science sy guilal) sul

\

o )

c3any daala ¢ pals daglae Al dagall (o) FLa ale b bl caeal by 2Dl ozl — £
Y4

caslly sy Aelhall clia ¢ d¥) dahall Ll Giialls & Ll caea) ciila Dl gyseadl —0
NaYE (Olae

lblae 3 el 058y Jsanal Slal il Glua 3 &Ll 50 caaal Caila Dl (g)sall =1
YT el el aigally (alall aaedl (ALY Aae o (anls c2lary ¢ L)

Gl e Asind) ddlaial) b oSaall will [ Al ad cpls A Flad) e caaal Caila 2Dl izl -V
Ve ((YoA) amll (Y) alas AEY) dlas ((CROPWAT A, +) zaliys alasin,

O ekl Ll ade cliulil ¢kl Ll ade cliuld ccalaall sage (Jul ¢ iuall —A
1490 calar (deSAl)

S Anals Alae ¢gsindbailae 8 Jladll Hladl) 2 hadial ddohe alaia AlA ¢ e dana ¢ puad 9
Y YY ((0) 2aadl ¢((Y4) alae cAplis) aslell

Lmandl dlaa AAliadl ad8Y) yaaty Bhall 8 Fliadl pealial SIS il ¢ e dasa ¢ Shaludl - Y
2999 (€Y daell (Al yall ) jaall

NAA il AeLhll sl s Runge o Lialls L) ale ¢ jden Galia calpall )

AVE calaag ¢ Blull ) dasdae e ) Aadhaall Guds salie Qlall de aall ¢ laglall - Y

885 Jsmanal Sl Dlgau¥y Lalial Aol Ajlga) cann] LS g byl die aipe csals =) Y
Yo ((07E) 2aad) @ale eV s (3hall e ol dalasl B uadl)

YoV g caliall Gl of Lal) aan) dagdae ¢ andaill S L) Jpeal el sya3l ae e o gl ) ¢

15- BIPA K. Jana, impact of climate change on natural resource management, springer
Dordrecht Heidelberg London New York 2010, p248.

16- Bouregaa, T., Spatiotemporal trends of reference evapotranspiration in Algeria.
Theoretical and Applied Climatology, 2023. P; 121.

Sources:

1- Ahmed, Sawsan Kamal, Statistical Analysis of Water Consumption of Pepper
Crops in Karbala Governorate for the Period (1993-2022), Journal of the College
of Education, Wasit University, Issue (1), Volume (56), 2024.

2— Ahmed, Sawsan Kamal, Climatic Water Balance in the Stations of Erbil and
Anbar Governorates in Iraq for the Period (1981-2010), Lark Journal of
Philosophy, Linguistics and Social Sciences, Volume (11), Issue (4), 2019.

Y4



\_

pt < " Print -ISSN 2306-5249
J O B S muy‘ ?JM‘ O:I::e ISSN 2791-3279
2 Jou rnal of Ba5|c Suence G 5 adleal) 22nl)

\

AVEEV/aY e YR

_/

3— Al-Muhaimid, Abdul-Razzaq Khayoun Khudair Jassim, Climatic Water Balance
in Irag and its Impact on the Water Requirements of Wheat and Barley Crops in
the Arid Climate Region, Unpublished Doctoral Dissertation, College of Arts,
University of Basra, 2008.

4— Al-Jubouri, Salam Hatif Ahmed, Fundamentals of Agricultural Climatology,
Second Edition, Dalir Press, University of Baghdad, 2019.

5- Al-Jubouri, Salam Hatif Ahmed, Climate and Water Limits First Edition, Safaa
Publishing House, Amman, 2024.

6— Al-Jubouri, Salam Hatif Ahmed, The Impact of Climate on Calculating the Water
Requirement for Sunflower Crops in the Governorates of (Anbar, Baghdad,
Wasit), Al-Ustad Journal, Special Issue for the Fourth Scientific Conference,
2016.

"7— Al-Jubouri, Salam Hatif Ahmed, The Role of Climate in the Variation of Potential
Evapotranspiration Values in the Southern Region of Iraq Using CROPWAT 8.0,
Al-Ustad Journal, Volume (2), Issue (208), 2014.

8- Al-Hassani, Fadhil, and Mahdi Al-Sahaf, Fundamentals of Applied Climatology,
Dar Al-Hikma, Baghdad, 1990.

9- Khader, Muhammad Musa, and Khalid Satam Atiya, Extracting Effective Rainfall
in Nineveh Governorate, Tikrit University Journal of Humanities, Volume (29),
Issue (5), 2022.

10- Al-Samarrai, Muhammad Jaafar, Spatial Variation of Climate Elements in
Irag and Regional Determination Climatology, Journal of the Iragi Geographical
Society, Issue 42, 1999.

11- Al-Sarraf, Sadiq Jaafar, Ecology and Climatology, Dar Al-Kutub
Foundation for Printing and Publishing, 1980.

12— Al-Mashhadani, Ibrahim Abdul-Jabbar, Principles and Foundations of
Agricultural Geography, Dar Al-Salam Press, Baghdad, 1975.

13- Wadi, Murtada Abdul-Ridha, and Sawsan Kamal Ahmed, Climatic Water
Balance and Water Consumption of Sunflower Crops in the Central Region of
Irag, Al-Adab Journal, Supplement to Issue (134), 2020.

14— Al-Waeli, Ali Abdul-Zahra Kadhim, Principles of Applied Climatology,
Ahmed Al-Dabbagh Press, Bab Al-Muadham, 2014.

15- BIPA K. Jana, impact of climate change on natural resource management,
springer Dordrecht Heidelberg London New York 2010, p248.

16— Bouregaa, T., Spatiotemporal trends of reference evapotranspiration in
Algeria. Theoretical and Applied Climatology, 2023. P; 121.

Y4)



