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Abstract  

 
The study intends to compute the hydroclimate balance and how it 
affects the water needs for horticultural crops on agricultural lands 
in the Karbala Governorate's Al-Jadwal Al-Gharbi district. With 
253,000 dunums of land set aside for horticulture during the 2014–
2024 growing season, the district is primarily an agricultural area, 
with orchards accounting for a significant portion of its agricultural 
investment! 
""" Since climate has become a research focus, it is important to show 

how the climate factor affects the amount of water needed in the 
study area to cultivate the largest area of arable land. In order to 
determine the potential evaporation/transpiration coefficient, the 
water-climatic balance of the study area, and the magnitude of the 
water surplus and water deficit in the area, it is necessary to examine 
the factors that contribute to the variation in these water needs! 
In order to estimate the amount of water consumption for 
horticultural crops, the research used a statistical approach, the 
(Blini-Criddle) coefficient to calculate the amount of evaporation-
transpiration, and the (COP WAT 8.0) program. It provides accurate 
results in calculating water consumption and is independent of 
multiple and overlapping factors. It is dependent upon the average 
monthly maximum and minimum temperature, relative humidity, 
winds adjusted to sea level, and the number of hours of solar 
radiation during the day.    
 
Keywords: Climate, water consumption, horticulture, Al-Jadwal Al-
Gharbi.                                 "
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+().:+/6 ()9F/!6 +71!6 (Z1:&.  +()@/W. Ĥ1!6 L)c 40 @&1!2 (Z3@!&*&V ()1&S!6 ()1@<(!#]. 

%*+ :%&#,-.$ %&/0121):3%&!*45 *6(*( %&!7/'): 

         @9&+, ()/3_ $%&' ()*#+, ()-./0  +()@0 @\f 40 13&456 7./8' 40 ($B!g ()X.(V (Z+F: 12 ()".(; 

=BC (:.(Q ()A.$!6 12 ^%/6 ()/&#!6 ()A.$!6 [./0? 9>. ()X.(V ? @A@.c 3#+#̂& (Z#(.!6 1f  b8_ 

13&45&V ?13&456 (Z9/&. 12 ()A1&, +()-.M ? +12 ()A.; 13&456 /&/, +12 ()*9+M 13&456 ()9*Q ? 

+@/Bh 1F&36 ()13&456)5034(7g? +1F&36 ()\%&' ()*#+, ()-./0 )156,78(7g W.!:6 )1 (. 

@\f 19:\6 ()/3_ 17&9!& 40 $%&' ()*#+, ()-./0 )13&456 7./8' ()LG !\f (Z3#(b0 ()*-.(40 

()XB70 )*#+, [./0 12 #(S.] =.N 32¡27'29.79"N A1&Z ()C #(S.] =.N 32¡38'17.20"N A1&Z? 

12 W: :+, 44¡5'4.04"E A.$& ()C W: :+, 44¡14'42.83"E A.$&? @1bBV W.(S:>& /&F@"1&, 1F\: 

1.7@+. ()1F@".N WGS84 UTM +/9:&; 38)Zone(? @1@# @3#!#( 12 ()3#+# ()-./!6 )/"N 19&:; 

13&456 /&/, A.$& +*<' 12 *#+, /90 3F2 +12 ()A1&,  +()A1&, ()-./0 $%&' ()3F!9!6 +12 ()-.M 1.7< 

()13&456 +12 ()*9+M $%&' ()>9#!6 ?@@A7, 12 )84( 1\&:"6 ?+)>L( ()1+$f (b. 40 ()WD&Sd ()19&W!6 

()1@1bB6 /&.@X&̀ #.*&V ()3.(.] +(9WX&%>& A@&'( +9#.] (Z1:&. +@L/L/>& D!X&?  /1"9C (9>& @\f 40 19:\6 

()X!N ()3.(.G  12 ()"&)g ? (L @F@Bg ()19:\6 71!&V 12 (ZA"&̀ ()A1F0 ? @9@i =2 L)c @jb!.̂& =BC <!&#] 

(Z3@!&*&V ()1&S!6 )13&D!, ()/F@96 .W.!:6 )1(? (1& ()1#] ()<19!6  )B/3_ )33( 1+Fg (=@1# =BC #+.] 

19&W!6 7/.I )B1#])1900 e2023(.+/!&9&V <.(=!6 12 A"/6 <.(=6 ()*#+, ()-./0 )13&D!, ()/F@96 )1#] 

) 2014 e2024 (  . 

              

 

 

 

 

 

 

 

 



The Hydro- climate water balance and its impact on water consumption 
requirements for horticultural crops in Al-Jadwal Al-Gharbi district in Karbala 
Governorate 

 
RESS Journal 

Route Educational & Social Science Journal 
Volume 12/Issue 1, January 2025 

35

W.!:6 )1( 1+$f $%&' ()*#+, ()-./0 )13&456 7./8' 

 
 ()1D#.:. ()1D#.: *1>+.!6 ()".(;? +<(.] ()9\,? ()>!S6 ()"&16 )k9+(' ()*+!6 +().D# ()<)<()0? $Fg ()19&O. 

+/&F@W#(g /.9&1i Arc Gis 10.5 . 

                      

 

 

 

 



  Sundus Mohammed Alwan Al-Zubaidi 

 
RESS Journal 

Route Educational & Social Science Journal 
Volume 12/Issue 1, January 2025 

36 

          *#+, )(1 ()1\&:"&V 40 19:\6 ()<.(=!6 40 $%&' ()*#+, ()-./0   

@FBF, ()1\&:"&V .$g ()1\&:"6 (F1&' ()1\&:"6 

 

()1F&36 /l )#+9g( 

 

1 1 J/+ /-&, ()A.$0 2036.12 

2 2 J/+ /-&, ()-./0 2852.7 

3 3 ()3.#(9!6 1205.96 

4 4 
()3.#(9!6 +()1#!X!96 

()-./!@!2 
2371.82 

5 5 J/+ =A+m 2786.72 

6 6 J/+ /-&, ()7/!. 1831.6 

7 7 
()3.#(9!6 +()1#!X!96 

()7/!.@!2 
3178.61 

8 8 ()*"/6 2017.55 

9 9 1B!/i ()-./0 1114.1 

10 10 ()/&A!6 3526.18 

11 11 ()#W96 3196.03 

12 12 Jg ()<=&:!: 2862.42 

13 13 ()#*!9!6 2898.88 

14 14 ()<=/!6 ()A1&)!6 2133.74 

15 15 ()<=/!6 ()*9+/!6 2652.54 

16 16 ()#W&9!6 ()A.$!6 3775.75 

17 17 ()#W&9!6 ()+F:C 3170.87 

18 18 ()#W&9!6 ()-./!6 3066.12 

19 19 =/# =+9!&V 2179.786275 

20 20 1B!/i ()-./0 1544.36907 

21 21 ()!>+#!6 2024.08 

22 22 ()9/>&9!6 ()A.$!6 2243.76 



The Hydro- climate water balance and its impact on water consumption 
requirements for horticultural crops in Al-Jadwal Al-Gharbi district in Karbala 
Governorate 

 
RESS Journal 

Route Educational & Social Science Journal 
Volume 12/Issue 1, January 2025 

37

23 23 ()9/>&9!6 ()-./!6 1731.08 

24 24 =/# =+9!&V 1714.2 

25 25 =/# =+9!&V 1742.03 

26 26 1B*!Y ()7/!. 2708.6318 

27 27 1+!B36 ()A.$!6 853.03 

28 28 1+!B36 ()-./!6 1079.62 

29 29 7B!+!6 ()A1&)!6 580.59 

30 30 7B!+!6 ()A.$!6 770.02 

31 31 ()7B!+!6 ()-./!6 579.85 

32 32 </9:&n ()*9+/0 1337.61 

33 37 </9!:&n ()*9+/0 1303.78 

34 34 ()#!.(2 ()A1&)0 1695 

35 35 ()#!.(2 ()*9+/0 1094.78 

36 36 =A.] + 7.(D!6 784.74 

37 67 ()"*1!6 1197.04 

38 40 13.g =!A6 1086.34 

39 41 ()"9!/.!6 357.270037 

40 42 ()/!&m 999.66 

41 44 9̂!#!6 718.79 

42 45 =A.] 7.(D!6 ()*9+/0 999.666 

43 46 ()1:+c 1405.08 

44 47 ()/!N 1363.7 

45 48 J/+ ()@3.!. 718.79 

46 49 :9+/6 1405.08 

47 50 ()DW. ()A.$0 1405.08 

48 51 ()DW. 3034.62 

49 52 +̂. 19D+. 3438.822 

50 53 ()13+:6 1688.96 



  Sundus Mohammed Alwan Al-Zubaidi 

 
RESS Journal 

Route Educational & Social Science Journal 
Volume 12/Issue 1, January 2025 

38 

51 54 ()#.#] 4043..623 

52 55 *#(. ()A.$0 7290.238754 

53 56 ()*<.] ()A1&)!6 1710.306 

54 57 ()*#(. ()-./0 740.888 

55 58 ()A7!.!6 3154.36 

56 60 ()W9!&/!6 470.217 

57 61 1F"!#] 3299.49 

58 62 ()*<.] +()+F&# 1380.083 

59 64 ().1, +(/+ *!. 1329.26 

60 67 ()"&@!6 1743.37 

61 68 ()7d 2265.632 

62 70 @!, 1243.102 

63 79 +̂. ().*!/6 1963.16 

64 82 ()b1&9!6 ()A1&)!6 1158.58 

65 83 Jg ()1:&!& 1195.97 

66 84 ()b1&9!6 ()*9+/!6 1490.59 

67 92 ()13+:6 ()A.$!6 815.83 

68 95 ()DW. ()-./0 1282.9 

69 96 ()*#(. (Z+F: 1729.78 

70 107 :.4&!6 1>#G 3/!M 1524.85 

71 97 ()*<.] ()*9+/!6 1329.263 

72 99 ()*#(. ()*9+/0 2580.48 

73 100 ()"/+#!6 ()A.$!6 2153.21 

74 101 +̂. 3F!2 (Z+F: 2293.55 

75 102 +̂. 3F!2 ()-./0 1243 

76 103 +̂. 3F!2 ()A.$0 2351.8 

77 104 ()"F.] ()-./!6 1819.68 

78 105 ()"/+#!6 ()A.$!6 1828.39 



The Hydro- climate water balance and its impact on water consumption 
requirements for horticultural crops in Al-Jadwal Al-Gharbi district in Karbala 
Governorate 

 
RESS Journal 

Route Educational & Social Science Journal 
Volume 12/Issue 1, January 2025 

39

79 106 ()"/+#!6 ()A1&)!6 1395.01 

80 107 ()"/+#!6 ()+F:C 1708.34 

81 108 ():.4&!6 #(. b"/&2 1030.76 

82 114 ()"/+#!6 ()A1&)!6 1053.74 

()1D#.: A"/6 <.(=6 $%&' ()*#+, ()-./0 )13&456 7./8'? $Fg (Z.(%0  ()<.(=!6? 1F&36 ()1\&:"&V 

)/!&9&V [!. 19A+.] (? 2015   

W.!:6 )2( ()3#+# (Z#(.!6 )B1\&:"&V ()<.(=!6 40 19:\6 ()#.(F6 

 



  Sundus Mohammed Alwan Al-Zubaidi 

 
RESS Journal 

Route Educational & Social Science Journal 
Volume 12/Issue 1, January 2025 

40 

    ()1D#.: A"/6 <.(=6 7./8'? $Fg ()@W:!: +()1@&/"6? /!&9&V) [!. 19A+.] (? 2015 

*#+, )1( @/!2 (2 ()1\&:"&V ()<.(=!6 @\Fg ()C )82( 1\&:"6 <.(=!6 40 19:\6 ()#.(F6? @@+<̀ 40 

=1+g ()\%&' @@/&!2 40 1F&3@>& *#+, )1 ( ()LG !+%Y (F1&' +1F&36 ()1\&:"&V ? +@"# 1\&:"6 .$g  

)(34)  ()#!.(2 ()A1&)0 ( 1.7< ()\%&' ? +@"@/. 1\&:"6 .$g )39(1F&36 )B1\&:"&V ()<.(=!6 F*BV  ) 

357.270037(#+9g +̂0 (D-. 1\&:"6 ? +(2 1\&:"6 )52( (7/. 1F&36 @/Bh ) 7290.238754(#+9g  
2i.  +(2 ()1F&36 ()1WDD6 )B/F@96 F*BV )253000( #+9g  @/#( 12 1\&:"6 .$g )1( )-&!6 .$g )20( 

1\&:"6 1WDD6 )B/F@96 ii . 

!/!2 !*#+,)2(?()1F&3&V ()D&)36 )B<.(=6 +19>& [!. D&)36 ? 1F&36 (Z.(%0 ()<.(=!6 ()D&)36 

@/Bh )17,90( %?(1& ()1F&3&V ()-!. D&)36 F*BV )28,90( % ?W.!:6)3( @+%Y (Z.(%0 ()D&)36 

)B<.(=6 +(Z.(%0 ()-!. D&)36 )B<.(=6 3FM 1":!&V @\&9&V (ZF@A"&. =2 /"# +95g ()1"B+1&V ()*-.(4!6 

? +4; 1aA. ():!Q ()9/&@0 ()LG !"# (7b. ()1aA.(V ():!X!6 ()9/&@!6  )1".46 ()-:&' ()9/&@0iii ? e 1"&#)6 

()-:&' ()W%.G NDVI +̂0iv: 

!"#$ %
&'() * + &'() ,
&'() * - &'() ,

 

*#+, )(2 ()@-:!6 ()W%.!6 ) (NDVI 40 $%&' ()*#+, ()-./0 )B1+Fg ()A@+G2023 

()1aA. ()B:!X0 ()1+Fg ()A@+G/7g2 ()9F/6 

(.(%l0 *lll.#(' 45.31 28.90 

[l:l&' 9/&@l0 9&#. 44.41 28.33 

[:&' 9/&@0 WX!Q 39.29 25.06 

[:l&' 9/&@0 7b!Q 27.77 17.71 

()1*1+̀ 156.78 100 

 ()1D#. :  !&=@1&# ()1.S!6 ()X%&S!6 )B\1. ()D9&=0 Land Sat_8 )B3<g ()%+S!6 ? Band5? Band4 ? 

@&.!o 2023 A>. ().(/f ? /&F@"1&, /.9&1i Arc Map 10.8.4 . 

    

 

 

 

 

 



The Hydro- climate water balance and its impact on water consumption 
requirements for horticultural crops in Al-Jadwal Al-Gharbi district in Karbala 
Governorate 

 
RESS Journal 

Route Educational & Social Science Journal 
Volume 12/Issue 1, January 2025 

41

 

W.!:6 )3( (Z.(%0 ()<.(=!6 +[!. ()1<.+=6  40 $%&' ()*#+, ()-./0 

 
  %&!,(8: 9(*: )2(%&!8.1) %&;<-.1) &"'!8 %&,7-=> Land Sat_8 &"6?@ %&<*.1) A Band5A Band4 

A B-81C 2023 DE8 4 A 0-FB2!-: 087-!G Arc Map 10.8.4 . 



  Sundus Mohammed Alwan Al-Zubaidi 

 
RESS Journal 

Route Educational & Social Science Journal 
Volume 12/Issue 1, January 2025 

42 

  

  *#+, )3( (=#(# ()9W!,  +1F&36 /l )#+9g( 40  $%&' ()*#+, ()-./0 )B1#] )2014 e2024( 

()F9+(V 

(D9&Q ()9W!, 

()<̂#G ()WF@&G /.!g 17@+g @/.<, W%.(+G =1.(2 
(D9&Q 

(W.I 
1F&36 

2014 740500 17793 253 487 226 911 565 20285 23000 

2015 740700 18050 272 560 240 1100 605 21905 23000 

2016 740700 18050 272 560 240 1100 605 21905 23000 

2017 740700 20000 300 300 600 250 1200 1401 23000 

2018 740700 20000 300 600 250 1200 615 1451 23000 

2019 740700 20000 300 600 250 1200 620 16600 23000 

2020 740830 20000 300 600 250 1300 620 780600 23000 

2021 740830 20000 300 600 250 2100 620 780600 23000 

2022 740830 20000 300 600 250 2100 620 780600 23000 

2023 740830 20000 300 600 250 2100 620 780600 23000 

2024 740830 20000 301 99 250 2100 620 780601 23000 

()1*1+̀ 

8148150 213893 3198 5606 3056 15461 7310 3986548 

253000 
 

12383222 

 

  ()1D#. : A"/6 <.(=6 *#+, ()-./0 ? $Fg (Z3D&' ()<.(=0 /!&9&V [!. 19A+.] ? 2015 

12 *#+, )2( 9*# (2 =## ()9W!, F*, ) 12383222( 9WB6 +(7b. (Z9+(` A!+=&  12 (D9&Q ()@1+. 

40 19:\6 ()#.(F6 ()<̂#G F*, )8148150 ( 9WB6? ()WF@&+G   )213893( 9WB6? (1& /\!6 (ZD9&Q 

F*, )3986548( 9WB6 ? 12 1*1+̀ ()1F&36 ()7B!6 )253000( #+2? . +@*+# (A*&. ()/F@96 %12  

()3#+# ()1F1+36 )B91+ . (L !@31, ()5.+Q ()*&46 1@1bB6 /#.*6 3.(.E #9!& )e12( g¡ +#.*6  3.(.] =B!& 

@/Bh)18e44( g¡v? +@9@A. (9+(` ()9W!, )1& @@1@f />& ()19:\6 12 5.+Q :/!"!6 +/A.!6 @8Sg <.(=@K  

 



The Hydro- climate water balance and its impact on water consumption 
requirements for horticultural crops in Al-Jadwal Al-Gharbi district in Karbala 
Governorate 

 
RESS Journal 

Route Educational & Social Science Journal 
Volume 12/Issue 1, January 2025 

43

1e!()19&O: 

!"# ()19&O +=9&D.E 12 (̂g ()"+(1, (ZF&F!6 40 1W@BQ 9A&:&V (Z9F&2  +19>& ()<.(=6 (L @"7R 

()"9&D. ()19&W!6 +@jb!.(@>& 40 @3#!# 9+̀ ()13D+,  4%8 =BC  (ZF@>8c ()1&S0                 =BC 

()13&D!, W&D6 40 ()19&:; ()*&46 vi? W&D6 40 19:\6 ()#.(F6 Z9>& @3##  71!6 ().G )B13&D!, ()<.(=!6 

?/-!6 =#g (ZF.(Q  (F@W#(1>& 4%8 =2 @3#!# ()1F&3&V ()<.(=!6 (L @@+$Q $!g (ZF@>8c ()1&S0 =BC 

()"#!# 12 ()"9&D. +19>& (ZA"&̀ ()A1F0 +().:+/6 +().!&n +(Z1:&. +1*1+̀ ()@/W.vii.    4\# (b. 1+$f 

19:\6 ()#.(F6 /&)9F/6 )#+(S. ()".N 40 1\#(. (ZA"&̀ ()+(D, ? 12 W8, @371K 40 <(+!6 F\+: (ZA"&̀ 

()A1F0 +=## F&=&V  ()9>&. ()95.G   . 

!/!2 *#+,) 3 ( (2 1"#,  ()F9+G (ZA"&̀ ()A1F0) 8.6( F&=6 / !+g? +(2 +̂L( ()1"#, !@/&!2 A>.!& 

(L !/Bh ($D&E 40 A>. @1+<  F*BV )11.3( F&=6/ !+g ?)DX&' ()F1&' ?+$B6 ().:+/6 ?+7/. <(+!6 (ZA"&̀ 

()A1F0 +(.@X&̀ $!g #.*&V ()3.(.] +<!&#] ()@/W. ?11& !<!# 12 ()1@:B/&V ()1&S!6 )B13&D!, ()<.(=!6 D!X&? 

47B1& <(#V =## F&=&V (ZA"&̀ ()A1F0 +<!&#] ()@/W. +/&)@&)0 <(#V ()1@:B/&V ()1&S!6 ? /!91& @@9&4d <(+!6 

(A"6 ()A1R F&=6 /!+g A@&'(? @D/Y ()19:\6 *&L/6 )B19WX%&V ()1W@BX6 ()/3. ()1@+F: +/!2 +19WXN 

()1@1.7< 4+; ()WB!i ()"./0  viii? .(4; +*+# ()F3M +(9WX&N $!g #.*6 ()3.(.] +/&)@&)0 @\, $!g ()@/W. 

4@@9&$d ()1@:B/&V ()1&S!6 )B13&D!, ()<.(=!6. 

!/!2 *#+,)3( (2 #.*6 ()3.(.] @/#( /&Z.@X&̀ ()@#.!*0 +4\&  )<(+!& (ZA"&̀ ()A1F0? +(2 1"#, #.*6 

()3.(.] @/Bh  ($D&E  40 A>. @1+< F*BV ) 37.6(g¡?Z2 ()A1R Z @<(, $.!/6 12 ()+%f ()"1+#G 

/&T%&46 ()C :+, 1#] (ZA"&̀ bg @jWL 1"#Z@>& /"# A>. (!B+, /&Z9WX&N ()C (2 @D, (#9&̂& 40 A>.G 

)7&9+2 (Z+, +7&9+2 ()b&90( (L F*BV )6.1( g¡? W8D6  L)c? !@%Y (2 )@/&!2 40 #.*6 ()3.(.] @jb!.( 

7/!.( =BC @/&!2 (ZF@>8c ()1&S0 )B13&D!, ()/F@96? (L @<#(# (Z3@!&*&V ()1&S!6  W8,  4D, ()D!Q 

@<(19& 1f <!&#] =## F&=&V (ZA"&̀ ()A1F0 +<!&#] 9F/6 ()%&S"&V ()1&S!6 +<!&#] )()@/W. / 9@Y( ?/!91& !\, 

9F/!& W8, 4D, ()A@&' 1f (9WX&N #.*6 ()3.(.] +$B6 9F/6  ()%&S"&V ()1&S!6 ():/!"!6 . 

(1& (Z1:&. 4>0 L(V (̂1!6 W&D6 40 ()1*&ZV  ()@:/!\!6 +()>!#.+)+*!6 +()@./6 ?  (L !5>. @jb!.̂& 40 

()X"&)!&V ()<.(=!6 +40 ()*.!&2 ()F:30  +@D1!g $9+(V ().G +@-L!6 ()1!&E ()*+4!6 ?+40 *.Q ()@.M +F&S, 

()13&456 4%8 =2 @jb!.̂& 40 ()X"&)!&V ()3!+!6 +()9/&@!6. 

12 ()*#+, )4(? (2 1"#, ()F9+G )71!6 (Z1:&. ()F&$:6 40 19:\6 ()#.(F6 ) 8.9(1Bg ?%12 13:6 

7./8' +(2 1#] F\+: (Z1:&. @1@# 1& /!2 A>. (!B+, 3@C A>. 1&!R 40 3!2 @9"#g ()@F&$: 40 A>. 

3<!.(2 +A>. @1+< +A>. (M 11& !ab. =BC ()1W<+2 ().:+/6 )B@./6 
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!@/!2 (2  (Z1:&. 40 19:\6 ()#.(F6 4DB!6 (L @/, ($D&E 40 A>. 7&9+2 (L(. + @A.!2 ()b&90 ) 20.7 

Ð 20.9 ( 1Bg? (L !1b, (=BC 1*1+̀ )B@F&$: 40 19:\6 ()#.(F6 40 3!2 9835 ()"7R 40 (A>. ()D!Q? 

+L)c Z9"#(g ()19WX%&V ()*+!6 ()\&#16 ()C 19:\6 ()#.(F6? 4@7+2 71!&@>& $B!B6 +[!. 7&4!6 )@+4!. /!S6 

:/!"!6 )91+ ()9/&@&V ?)L)c @"# (Z1:&. (̂g ()"+(1, ()@0 (b.V =BC (Z3@!&*&V ()1&S!6  4X0 (ZA>. ()@0 

@\, (+ @9"#g  4!>& (Z1:&. 4&2  ()1@:B/&V ()1&S!6  @<#(# +@"+!N 9\d ()1!&E  /&).G ? +40 (ZA>. ()@0  

4!>& @<#(#  (Z1:&. 4j9>& @<!# 12 ()13@+I ().:+/0 )B@./6  +!\B, 12 71!&V ()1!&E ()@0 @%&Q ()C ()3\+, 

()<.(=!6. 

(+)B.:+/6 @jb!. 7/!. =BC 9A&: 7, (Z3!&' ()1+*+#] 40 ()@./6 4%8P =2 @jb!.̂& =BC 7, ()"1B!&V ()@0 

@*.G />& 7, ()"1B!&V ()X!<!&S!6 +()7!1!&+!6 ()@0 @a#G ()C @7+!2 ()\:&=&V /!2 :/\&@>& +)>& @jb!. =BC 3X5 

3.(.] ()@./6 @+4!. ()1&' H3!&S>& 40 +$V 3&*@>& ()!K. 

     (1& ().:+/6 ()9F/!6 4j9>& @@jb. /&)"9&D. ()19&W!6 7&)3.(.] +1"#, ()@/W.? (L !<#(#  1"#, ()@/W. 7B1& 

7&9V 9F/@>& 19WX%6 +@<#(# 9F/@>& 1f (.@X&̀ ()3.(.] 4j9>& @@9&FM =7F!& 1f ()3.(.]? +L)c @@jb. /3.76 

().!&n +F.=@>&ix. 

9(*: )4( !2(+H F-=-H %&F/*I %&D!F> %&;2"1))=(( %&F-=-H/ 1*@( *%&68%8J K)@¡( *F8=) %&81-L )@/ 

M-( *N!1) %+!/-8 )!"@(%&8/*0) %&7F01))%(N!1) %&B0#8 )!"@(!6/) N80OP &"!(J)20233 1990( 

(ZA>. 
()F:+n 

()A1F0 

1"#, 

#.*&V 

()3.(.] 

)g¡( 

F.=6 

().!&n)g 

/b&( 

71!6 

(Z1:&. 

)1Bg( 

9F/6 

().:+/6 

)%( 

71!6 

()@/o 

)1Bg( 

c 2 6.1 10.8 2.0 16.4 73 58.3 

A/&: 7.1 13.5 2.4 17.8 60 58.3 

(L(. 7.8 18.3 2.9 20.9 50 58.3 

9!F&2 8.4 24.5 2.9 8.8 42 58.3 

(!&. 9.3 30.6 2.9 3.7 33 58.3 

3<!.(2 11 35.2 3.6 0 28 58.3 

@1+< 11.3 37.6 3.4 0 29 58.3 

(M 10.9 37.0 2.7 0 31 58.3 

(!B+, 10 33.2 2.2 0 35 58.3 
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V1 8 26.5 1.8 5.6 45 58.3 

V 2 6.9 17.8 1.7 20.7 61 58.3 

c 1 6.1 12.3 1.8 12.6 70 58.3 

()1"#, ()F9+G/)B1*1+̀ 8.6 24.8 2.5 8.9 46.4 58.3 

()1D#.:: /!&9&V +<(.] ()9\, +()1+(D8V ()>!S6 ()"&16 )k9+(' ()*+!6 +().D# ()<)<()0 ()".($!6 )$Fg ()19&O( 

/-#(#? /!&9&V [!. 19A+.]? 2016 

+!5>. *#+, )4( (2 1"#, ()"&g )B.:+/6 ()9F/!6 !/Bh )46,5(% !@/&!2 L̂( ()1"#, A>.!& !/Bh 

($D&E 40 A>.  7&9+2 ()b&90 F*, )73(% )7b.] ()-!+g +̂:+, (Z1:&.  /!91& (#9&E 40 A>. )31(% 

Z.@X&̀ ()3.(.] +DX&' ()F1&'. 

9F@9@i 12 L)c (2 1"#ZV ().:+/6 ()9F/!6  40 19:\6 ()#.(F6 @@/&!2  A>.!&  @/"& )#.*&V ()3.(.]  

+71!6 (Z1:&. ()F&$:6 +1& )>& 12 (b. 40 @/&!2 (Z3@!&*&V ()1&S!6 ?(L /&9WX&N 9F/!@>& @<#(# =1B!6 ()@/W. 

11& !@:BM <!&#] ()3&*&V ()1&S!6 )B13&D!, ()<.(=!6 =/. =1B!&V ()9@Y (L (2 4\#(2 .:+/6 ()@./6 +<!&#] 

()*X&Q !+#G ()C <!&#] (Z18n +<!&#] (Z3@!&*&V ()1&S!6 )B13&D!, ()<.(=0  .   

 

     b&9!& : ()1+(<96 ()1&S!6 ()19&W!6 :e 

      @7@FM ()#.(F&V ()W&D6 /&)1+(<96 ()1&S!6 (̂1!6 W&D6 ? +L)c Z.@/&:>& /1*&ZV @91!6 ()1+(.# ()1&S!6 

+1A.+=&V ()@91!6 ()<.(=!6 W&D6 40 ()19&:; ()*&46 +A/K ()*&46 L(V ()1+(.# ()1&S!6 ()13#+#] ? +!:B; 

()1+(<96 ()1&S!6  ()19&W!6 =BC ()"8$6 ()71!6 /!2 ()>:+, ()1:.G +71!6 ()@/W./ ()9@Y )1".46 ()X&SN +()"*< 

()1&S0  ()@0 @3@&U ()C @3#!# 1\#(. ()3&*&V ()X"B!6 12 1!&E ().Gx.)L)c  !@g @3!## ) ()@/W. /()9@Y(Ð 40 

*1!f ()19&:; +(Z3+(, ()*+!6 F+(' 7&9V *&46 (g .:ME.T.O.+(2 1!&E (Z1:&. @a#G ()C <!&#] 71!6 

()1!&E ()1@&36 40 ()19:\6 ()*#.G 4\# @g (=@1&# ()1:. ()X"&, +()@0 !"9& />& L)c ()*< ()1X!# 12 71!6 ()1:. 

()7B!6 ()>&:B6? 12 W8, /.9&1i CROPWAt 8,0 ? (L )!R 7, (Z1:&. ()@0 @D, ()C F:Y (Z.N 

!F@X&# 19>& ()9/&V? (L (2 $Fg 19>& !@/W. +()\Fg (ZW. !D, ()C F:Y (Z.N +@*.G 40 /A7, 1!&E 

F:3!6 40 3!2 !@F.M *<' 19>& ()C (=1&; ()@./6 ()C W<(9&V ()1!&E ()*+4!6? 40 !D, ()/&$0 ()C *L+. 

()9/&Vxi.(2 (̂1!6 1".46 ()\!16 ()X"B!6 )k1:&. 7/!.] 7+9>& @":0 ()D+.] ()3\!\!6 (+ ()\.!/6  12 ()+($f? 

/>#Q (Z$@D&# /1!&E ().G ? )>L( 3&+, ()"B1&' ()@+D, ()C (!*&# ()\!16 ()X"B!6 )k1:&. xii. 

    

 



  Sundus Mohammed Alwan Al-Zubaidi 

 
RESS Journal 

Route Educational & Social Science Journal 
Volume 12/Issue 1, January 2025 

46 

*#+, )5 ( 1+(<96 ()1&S!6 ()19&W!6 40 19:\6 ()#.(F6  )B1#] )1990 e 2023( 

(ZA>. ()@/W./ 9@Y 
N!1) 

%+!/-8)!"@( 

41!) %&!/8 

%&;2"1) 

%&!*%?7) %&!-.1) %&!7-#1) 41!) %&!/8 

%&;2-: Ð %&B0#8/ 7BQ 

%&7F0) %&!R1) &"29? %&!-.> 

c 2 50.9 16.4 10.6 e 40.3 2.04 

A/&: 70.4 17.8 11.5 e58.8 2,9 

(L(. 125.6 20.9 15.6 e109.9 5.5 

9!F&2 170.6 8.8 6.6 e164.0 8.3 

(!&. 230.3 3.7 2.96 e227.4 11.5 

3<!.(2 291.9 0 0 e291.9 14.8 

@1+< 308.9 0 0 e308.9 15.6 

(M 273.6 0 0 e273.6 13.8 

(!B+, 206.7 0 0 e206.7 10.4 

V1 163.7 5.6 3.9 e159.8 8.1 

V 2 90.4 20.7 14.4 e75.9 3.8 

c 1 60.0 12.6 8.2 e51.9 2.6 

()1*1+̀ 2043.0 106.5 74.065 
e1968.9 

 

100 

 ()1D#.: /&Z=@1&# =BC /.9&1i COP WAT 8,0 

!5>. 12 ()*#+, 5)(  +*+# =*< 1&S0 19&W0 4DB0 +A>.G 4\# /Bh 1*1+̀ ()"*<)e1968.9(1Bg 

/71!&V A>.!6 (93D.V /!2 )e40.3( 1Bg Ð )e308.9 ( 1Bg 40 A>.G 7&9+2 ()b&90 +@1+< =BC ()@.@!M. 

+9F/6 ()"*< @.(+3V /!2 ) 2.04 Ð 15.6 (%? +(2 ($, 71!&V ()"*< ()1&S0 4\# F*BV 40 4D, ()/&.# 

12 ()F9+(V ()#.(F6? +(2 (/.# A>.  F*, 40 A>. 7&9+2 (Z+, ()@0 /#JV (#9C #.*6 ()3.(.] +(=BC 1"#ZV 

().:+/6 ()9F/!6 +71!6 (Z1:&. +12 bg ($, 71!6 @/W. / 9@Y 40 3!2 5>. ()XD, ()3&. +WD+D& A>. 

@1+< Z.@X&̀ 71!6 ()@/W./ 9@Y +Z9"#(g (Z1:&. )L( F*BV (=BC )71!6 ()"*< ()1&S0 ()19&W0 *#+, )5( . 
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    !5>. 11& F/; (2  ()1+(<96 ()1&S!6 )19:\6 ()#.(F6 @"&90 12 =*< 1&S0 F+(' =BC ()1F@+I ()XDB0 

+()A>.G +()F9+G +!@X; L)c ()"*< ()1&S0 1f ()WD&Sd ()19&W!6 )19:\6 ()#.(F6 ?(L 9*# 71!&@K @@<(!# 1f 

<!&#] 71!&V ()@/W./ ()9@Y +(9WX&N 1\#(. (Z1:&. ()X"&)6. 

.(/"& : 3F&M (ZF@>8c ()1&S0 )13&D!, ()/F@96: 

!".Q (ZF@>8c ()1&S0 /&9K 71!6 ()1&' ()@0 !F@>B7>& @5&g ()9/&V ? +95&g ()9/&V !A1, ()9/&V ? 

+()@./6? +()/!S6 ()13!:6 /&)9/&V  ? !A1, 71!6 ()1&' ()1F@"1B6 40 /9&' (Z9F*6 )B9/&V? +̂0 $B!B6 Z @@"#I  

)(1% +71!6 ()1!&E ()1X\+#] 12 F:+n ()9/&@&V /1"9C (2 (ZF@>8c ()1&S0 @F&+G ()@/W. / 9@Yxiii. 

 

+F+Q !@g 3F&M ()@/W. / 9@Y ()13@1, 3FM 1"&#)6 /B!90e 7.!#,? )3F&M (ZF@>8c ()1&S0 

)\%&' ()*#+, ()-./0 ()@0 !172 7@&/@>& /&)D!-6 ().!&%!6 (Z@!6: 

U=25.4Kf 

(L (2 : 

U= = (ZF@>8c ()1&S0 )B13D+, )1Bg()X@.] 13##] 12 ()<12 

K=1"&1, (F@>8c ()13D+, )B1&' )LG !3D, =B!K 12 )B@*&.M ()3\B!6 *#+, ) 6( 

F=  TPl100 

(L (2: 

T= 1"#, #.*6 ()3.(.] /&)X>.9>&!V 

P= 1"#, ()9FM ()1S+!6  )F&=&V ()9>&. ()F9+!6. 

+4\& )L)c 9@/f ()W:+(V ()@&)!6 : 

1e!)@3+!, ()#.*&V ()1S+!6 ()C ()#.*6 ()X>.9>&!V 9F@W#g ()1"&#)6 ()@&)!6: 

Q= ) g* 9/5(+32 

2e!1"#, ()9FM ()1S+!6 ()A>.!6 )F&=&V ()9>&. ()F9+!6 *#+, )6( 

3e!(F@W.(UF  12 W8, 4D, ()91+ )13&D!, ()/F@96 40 19:\6 ()#.(F6. 

4e!1"&1, ()13D+, !".Q /&9K ()9F/6 /!2  (()@/W./()9@Y ()13D+, ()C ()@/W./()9@Y ()1172 +̂+ !"7R 

WD&Sd ()13D+, ? 1b, (.@X&̀ ()13D+, +9F/6 @-:!6 )B@./6 +1.3B6 ()91+ +()19&O ()F&S# xiv ? 

(L @@/&!2 (3@!&*&V ()13D+, 12 1.3B6 91+ HW.I @/"& ZW@8Q ()13&D!, ()<.(=!6 40 

WD&SD>&? 4>0 @W@BQ 40 (.@X&=>& +(9F*@>& +=## b-+.̂& +(+.($>& +1.(3, ()91+ ()LG @1. 4!>&xv? 

4&)9/&@&V ()1"1.] @W@BQ =2 ()9/&@&V ()3+)!6 40 (3@!&*&@>& ()1&S!6 4@D, ()C (=BC 9F/6 +$V ()91+ 

+(Z<̂&. +=\# ()b1&. +@\, =9# 1.3B6 =2 ()9%i +()3D&# +!@+$Q =2 ()9@Y xvi. 
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5e!@g +%f ()1"&#)6 =BC A7, /.9&1i 3&F+M !F1C )cropwat 8.0( !@:BM ()/.9&1i (#W&, /!&9&V 

()"9&D. ()19&W!6 +L)c )B3D+, =BC $!g ()@/W./9@Y ()1172 71& !@:BM ()/.9&1i @3+!, F.=6 

().!&n ()C )2( 1@. +!@g @3+!B>& =2 :.!; %.M 1"#ZV ().!&n M)(0.78 (%&46 ()C (#W&, 

1"B+1&V =2 ()13:6 (Z9+(S!6 7&)/B# +(.@X&̀ ()13:6 =2 1F@+I F:Y ()/3. +W:+: ():+, +#+(S. 

()".N xvii? *#+, )6(A7, )(1 1"&1, 91+ 13&D!, ()/F@96 40 19:\6 ()#.(F6. 

*#+, ) 6 ( $!16 )U((ZF@>8c ()1&S0 )1Bg( W8, 4D, ()91+ )13&D!,  ()/F@96 40 19:\6 ()#.(F6 )1#] 

)1990 e 2023( 

(ZA>. 
1"#, #.*6 

()3.(.] t 
P T*P F=tpl100 K U=KF25.4 

c 2 51.4 7.2 370.08 3.7 0.5 47.0 

A/&: 56.3 6.9 450.5 4.5 0,6 68.5 

(L(. 64.9 8.3 538.67 5.3 0.8 107.7 

9!F&2 76.1 8.7 662.07 6.6 0.8 134.1 

(!&. 87.1 9.6 836.16 8.36 0.8 169.9 

3<!.(2 95.4 9.6 915.84 9.1 0.9 208.0 

@1+< 99.7 9.7 967.09 9.6 1 243.8 

(M 98.6 9.2 907.12 9.07 0.9 207.3 

(!B+, 91.8 9.3 853.74 8,5 0.7 151.1 

V1 79.7 7.9 629.63 6.2 0.7 110.2 

V 2 64.0 7.1 454.4 4,5 0.5 57.2 

c 1 54.1 7.05 381.405 3.8 0.5 48.3 

()1D#.: *#+, )5( +1"&#)6 /B!90 7.#!,e 

       !@%Y 11& *&' 40 *#+, )(6 (2 9̂&c @/&!2 40 $!g (ZF@>8c ()1&S0 )13&D!, ()/F@96 40 ()19:\6 

+3FM (A>. ()F96? (L /Bh (=BC (F@>8c 1&S0 40 A>. 40 A>.G @1+< =BC 93+ )243.8( 1Bg ?bg !j@0 

/"#E A>. 3<!.(2 )196.6( 1Bg +A>. (M  /&F@>8c 1&S0 =BC 93+ )203.5 (1Bg? +!"+# ()F/M 40 L)c 

()C !A## (ZA"&̀ ()A1F0 +!:+, ()9>&. ()C ($D&E +@.@Xf  #.*&V ()3.(.] +$B6 ().:+/6 ()9F/!6. /!91& @F*, 

(#9C 1"&1, )91+ 13&D!, ()/F@96 40 A>.G 7&9+2 (Z+, +7&9+2 ()b&90 4@.(+3V )24.1  e 26.0 ( 1Bg 
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=BC ()@+()0? +/L)c @F*, (#9C 1"&1, 91+ 13&D!, )/F@96  )\B6 (ZA"&̀ ()A1F0 +Z9WX&N #.*&V ()3.(.]  

40 L̂E ()A>+.. 

*#+,) 7(()9F/6 ()1S+!6) %()"## ()F&=&V ()1%!S6 W8, (ZA>. ()1W@BX6 /&)9F/6 )"## ()F&=&V ()1%!S6 

W8, ()"&g 3FM

 
       

 

A7, )1( $!16 )U( (ZF@>8c ()1&S0 /l )1Bg( )13&D!, ()/F@96 

 
          ()1D#.: *#+, )7( 
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(ZF@9@&*&V : 

1.!@/!2 (2 )"9&D. ()19&O ()1@1bB6 /l ) =## F&=&V (ZA"&̀ ()A1F0 +#.*6 ()3.(.] +71!6 (Z1:&. 

+().:+/6 ()9F/!6 +71!6 (Z1:&.  +()@/W. (  @jb!.̂& 40 @&1!2 (Z3@!&*&V ()1&S!6 )13&D!, ()/F@96 

40 19:\6 ()#.(F6 Ĥ1!6 L)c 40 (ZF@>8, ()1&S0 +@jb!.̂& 40 ()13@+I ().:+/0 )B@./6 . 

2.!5>.V ()9@&Si 12 W8, (F@W#(g 1"&#)6 )/B!90 e 7.!#,( (2 ()19:\6 @"&90 12 =*. 1&S0 40 

19:\6 ()#.(F6 +/!2 1& @3D, =B!K 12 (1:&. +/!2 1& @X\#E 40 =1B!6 ()@/W./ 9@Y? (G Z @+*# 

<!&#] 1&S!6 @F&=# =BC ()<.(=6 (Z 12 W8, =1B!6 ().G. 

3.!@+D, ()/3_ ()C  @/&!2  40 ()3&*&V ()1&S!6 ?(2 @<#(# (Z3@!&*&V ()1&S!6 4X0 /"N (A>. ()D!Q 

/B-V)207.3(1Bg? +@9WXN (Z3@!&*&V ()1&S!6 40 /"N (A>. 4D, ()A@&' F*BV )47.0( 1Bg.  

 

()@+D!&V : 

1.!@3#!# (Z3@!&*&V ()1&S!6 /A7, #$!; +L)c /j=#(# /!&9&V =2 1\#(. (ZF@>8c ()1&S0 )B13&D!,? 

/&Z=@1&# =BC ()1"B+1&V  ()/!&9&V ()19&W!6 +()@.7!M ()13D+)0. 

2.! ()\!&g /+%f ()W:: ()1/.1*6 ()@0 @%12 @+<!f ()1!&E =BC  (F&R ()1F&3&V ()1<.+=6 4"8 ++4; 
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