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Improving the economic efficiency of
water resource for the most important
Irrigated crops in Homs governorate
using linear Programming

Dr. Fadi Alamar _ Research Doctor at the
General Commission for Scientific Agricuitural
Research _ Homs Research Center

Abstract

The research mainly aims at studing the optimal use of the water
resource in agriculture of the agricultural areas in Homs Governorate, by
finding the best crop composition that maximizes the monetary return
per unit of water. Economic criteria and indicators for the efficient use of
water resources in Homs Governorate.

The results showed that when improving the efficiency of irrigation water
use, it is possible to achieve an increase in the monetary return per
water unit amounting to about 6.925 billion SP, an increase of 27.43%
compared to 5.435 billion SP.

Keywords: Economic efficiency, irrigated crops, linear programming

method, water cash return.
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705155580.9 | 404877376.5 | 111490.97 666192.92 154848563 0 165171.80 144486786 | duxy) Ualhy
793686.8948 0 6616.35 103380.54 0 70574.45 275681.45 337434.09 o
7381125.338 1704131.4 37715.84 0 1115853.49 4418.77 18478.53 4500527.24 5)
131507.797 126426.2 0 0 0 0 613.71 4467.87 B3N
58651897.76 3834427.8 203958.93 0 29136990.1 47482.50 194246.60 25234791.7 Cagala
6497.056936 697.40 200.85 376.60 0 200.85 892.68 4128.65 Gl
67026.94786 5741.06 1845.34 4613.35 0 1435.26 7381.37 46010.54 b
24473.8041 20956.71 0 0 0 72.89 200.45 3243.73 cal
473026 0 0 0 399350 7172 66504 0 il g
906249.0673 605309.40 0 3127.43 0 9079.64 9079.64 279652.94 BN
3979476176 | 2526323422 | 3287056.8 | 28635022.34 | 1097166866 | 12267174.71 | 81581334.71 | 230215299 gsanall
Cabdl g (e Cud g Crad 1 juaal)
maldl) S5 aAal S | el S | Sl S S S | f 38k | (B S Jpanall
X17=Xo; X16=X76 X15=Xe1 X14=X46 X13=X31 X12=X16 Xi1=Xy il
X27=Xg, X26=X77 X55=Xe62 X24=X47 X53=X3, X2:=X17 X21=X, Brovall
X37=Xo3 X36=X78 X35=Xe3 X34=X4g X33=X33 X3,=Xig X31=X3 Qs Jg
X4z=Xo4 X46=X79 X45=Xe4 X4a=Xy9 X43=Xs4 X42=Xi9 Xg=X4 s e Wl
Xs7=Xos Xs6=Xs0 Xs55=Xes Xs54=Xs0 Xs53=X35 Xs52=X29 Xs1=Xs Gy
Xe7=Xog Xe6=Xs1 Xe5=Xe6 Xe4-Xs1 X63=X36 Xe2=X21 Xe61=Xs day) Uallay
X77=Xg7 X76=Xs2 X75=Xg7 X74=X5, X73=X37 X72=X3, X71=X; os
Xg7=Xog Xs6=Xs3 Xsg5=Xes Xg4-Xs3 Xg3=X3g Xs2=X13 Xg1=Xg 3'S)
Xo7=Xg9 Xos=X34 Xg5=Xg9 Xos=Xs4 X93=X39 Xg2=X14 Xo1=Xg B3t
X107=X100 X106=Xss X105=X70 X104=Xs5 X103=X40 X102=Xz5 X101=X10 Cagala
X117=X101 X116=Xg6 X115=X71 X114=Xs6 X113=X41 X112=Xz6 Xi11=Xu1 Gl
X127=X102 X126=Xg7 X125=X7, X124=X57 X123=X42 X122=X37 Xi21=X12 Gl
X137=X103 Xi36=Xsg X135=X73 X134=Xsg X133=X43 X132=Xa8 Xi31=X13 il
X147=X104 X146=Xs9 X145=X74 X144:)l§59 X143=X44 X142=Xa9 X141=X14 BN
X157=X105 X156=Xoo X155=X75 X154=Xe0 X153=X45 X152=X30 Xi51=X15 S




Jhad) gad 3 2023 se 6 2l 45 Alaall Gl daaly Ay

f ) Dael) At 8 () D daadl pean gl
caagd) dja
84034.77X,+19587.6X,+1946X3+2657X4+21973.97X5+443211X+19849x,+4
6397.18Xg+1117Xe+170505.34X,9+413X;;+3834X,,+405X3+0X4+15536X,5+
103917.33X,6+5498.28X,7+449X5+1286.X19+11374.28 X,y +16517X,+27568
.14X5,+3097.75X53+614X54+19424.66X,5+223X06+1467.27X,7+100X,5+7389
Xp0+3027 X3+ 48750X5,+3264.6Xs0+100Xs5+ 107X, +0X55+0X56+8821.8X5+14
72.92X35+0X3919496.5X 49+ 100X 4;+717.63X 45+18X43+2391.X44+3027X45+334
616X4610X47+2544.26X 4310X4910X50+154849X5;+0X5,+22317X53+0Xs4+1942
47X55+0X56+0X57+0X55+11410X59+0X50+39412.8 X4 +0Xgr+848X53+0Xg4+1342
17X65130281Xg6+20676X47+0Xeg+0Xg9+0X79+126X5;+1537.79X7,+0X73+0X 4+
1564X75+5504X76+18986.3X77+0X5+0X79+22748 .6 Xgy+12388X5,+3308Xg,+2
901Xg3+0Xg4+13597Xg5+67Xg6+615Xg7+0Xgg+0Xg9+0Xgg+638517Xg1+38746Xy,
+4739X93+5571Xg4+0Xg5+674796 X6 +0X97+37046X05+6321Xg9+81584X99+13
9X101+1148X,,+1048X,3+0X;04+30265X, 05
s Clalual) 353 @
Bl S0l L Aalual A
X+ X+ X3+ X4+ X5+ X+ X7+ Xg+Xg+X [ g+ X 1+ X2+ X 3+ X 4+ X 5= 1309
oA S0 b Aalua A
X+ X+ X3+ Xyt X5+ Xt X7+ Xg+ Xo+ X o+ X1+ X 12+ X 3+ X4+ X5 = 737

: gali 355al b Aalosal) 48
Xi+Xot X3+ X+ X5+ Xg+ X7+ Xg +Xo+ X o+ X1+ X2+ X 34X 4+ X5 = 297

Y 5l b Aalaall
X+ X+ X5+ X 4+ X5+ X g+ X7+ Xg+Xo+ X 0+ X 1+ X2+ X 13+ X 144X 5 = 4030
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gl aladiady paes ddilaa A 4y g pall Jualaall aaY slual) 3 gal Apalai®y) Bl (pawal
4dadl) dawa )

Decision Solution | Unit Cost or Total Reduced B asis Allowable Allowable_l

wariable walue Froht c) Contribution Cost Status Min. cli) Max. c]
1 =1 a 84 035 1] -359.176 | at bound - 443 211
2 =2 o 19.588 o -423 622 | at bound - 4432 211
3 prac ] o 1.946 o -441.265 | at bound -M 443 211
4 =4 o 2,657 o -440.554 | at bound -M 443 211
S bt o 21.974 o -421.237 | at bound -M 443 211
& X6 1.309 443 211 580,163,200 o basic 170.505 M
F HKF o 19.849 o -423 362 | at bound -M 443 211
a8 s o 46,397 o -396.814 | at bound -M 443 211
a9 =9 o 1117 o -442 094 | at bound -M 443 211
10 10 o 170.50% o -2F72 706 | at bound -M 443 211
11 =11 o 413 o -442 798 | at bound -M 443 211
12 =12 1] 3.834 1] -439.377 | at bound -M 443 211
13 =13 1] 406 1] -442 80%  at bound -M 443 211
14 =14 1] 1] 1] -443.211 | at bound -M 443 211
19 =19 1] 15.536 1] -427 675 | at bound -M 443 211
16 16 FIF 103.917 F6.587.0F0 1] basic 27.568 M
17 =17 1] 5.498 1] -98.419 at bound -M 103917
18 =18 1] 449 1] -103.468 | at bound -M 103917
19 =19 1] 1.286 1] -102.631 | at bound -M 103917
20 =20 1] 11.374 1] -92.943 | at bound -M 103917
21 =21 o 16.517 o -87.400 at bound -M 103917
22 K2 a 27 568 1] -76.349 | at bound - 1032 917
23 =23 a 3.098 1] -100_820 | at bound - 1032 917
24 el ] a 614 1] -103.32032 | at bound - 1032 917
25 K25 a 19425 1] -84.493 at bound - 1032 917
26 26 a 223 1] -103.694 | at bound - 1032 917
27 2T a 1.467 1] -102_450 | at bound - 1032 917
28 =28 a 100 1] -103.817 | at bound - 1032 917
29 =29 a F.389 1] -96.528 | at bound - 1032 917
30 =30 a 3.027 1] -100_890 | at bound - 1032 917
31 =31 297 48 F50 14 478750 1] basic 9.497 [
32 3z o 3.26%5 1] -45.485 | at bound -M 48, 750

soil) 36l A daluall 33
X1+X2+X3+X4+X5+X6+X7+X8+X9+X10+X1 1+X12+X13+X14+X15=45 1

asial) 6al) b Aaboall 6
X+ Xo+ X3+ X4+ X5+ X+ X7+ Xg+Xg+ X 0+ X1+ X2+ X 34X 4+ X 5=232

s omalll 3pal) A dalal) A8
X+ X0+ X3+ X 4+ X5+ Xg+ X7+ Xg+Xg+X g+ X 1+ X2+ X 3+ X 4+ X 5=
4443
Xij> 0 4dlad) axe dag

ALl dlsoll dsag sile gila oalaesil duhall dao yall dasiii(10) 0y Joaa
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) gald 2023 ale 6 amll 45 alaall ) daaly Alaa
33 =33z o 100 o -48_650 at bound - 48 750
34 34 o 107 o -48 643 at bound - 48 750
35 =35 o o o -48_ 750 at bound - 48 750
36 =36 o o o -48_ 750 at bound - 48 750
3F X3rF [1] 8822 o -39.928 at bound - 48 750
38 x3s o 1.473 o -4 F 2FF at bound - 48 750
29 =39 o o o -48_ 750 at bound - 48 750
40 x40 [1] 9.497 o -39.254 at bound - 48 750
41 41 o 100 o -48_ 650 at bound - 48 750
412 P e o Fak:] o -48 032 at bound - 48 F50
43 =43 o 18 o -48_ 732 at bound - 48 750
44 44 o 2,393 o -46_359 at bound - 48 750
415 b 1o o 3.027F o -45. 723 at bound - 48 750
46 46 4.030 334 616 1.348. 502000 o basic 194 247 M J
47 AT o o o -334 616 at bound - 334 616
48 48 o 2.544 o -332.072 at bound - 334 616
49 =49 o o o -334. 616 at bound - 334616
50 =50 o 1] o -334 616 at bound - 334_ 616
51 =51 o 154 849 o -179. 767 at bound - 334 616
52 =52 o o o -334. 616 at bound - 334616
53 53 [1] 22317 o -312.299  at bound - 334616
54 =54 o o o -334. 616 at bound - 334 616
55 a5 o 194 247 o -140_369 at bound - 334616
56 56 [1] [1] o -334. 616  at bound - 334616
57 e7F o o o -334 616 at bound - 334 616
58 58 o o o -334. 616 at bound - 334,616
59 59 [1] 11.410 o -323.206  at bound - 334616
B0 B0 o o o -334 616 at bound - 334 616
61 =61 o 39.413 o -94 804 at bound - 134,217
B2 B2 o [1] o -134.217  at bound - 134217
63 B3 o 848 o -133.369 at bound - 134217
64 64 o o o -134.217 at bound - 134,217
BS ot S1 451 134 217 60.531_870 o basic 39.413 M
B6 XB6 1] 30282 1] -103. 935  at bound - 134 217
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gl aladiady paes ddilaa A 4y g pall Jualaall aaY slual) 3 gal Apalai®y) Bl (pawal

dail) daa lf
67| XE7 0 20,676 0 113541 |atbound| M 134217
68| 68 0 0 0 134217 |atbound M 134,217
69| XE9 0 0 0 -134.217 |atbound M 134,217
70| X70 0 0 0 134,217 |atbound M 134,217
71| XA 0 126 0 134,091 atbound M 134,217
72| x72 0 1.538 0 132,679 atbound M 134,217
73| %73 0 0 0 -134.217 |atbound M 134,217
74| X7 0 0 0 134,217 |atbound M 134,217
75| 75 0 1.564 0 132,653 atbound M 134,217
76| X756 0 5.504 0 17245  atbound M 22.749
77| X 0 18,996 0 3762 atbound M 22.749
78| %78 0 0 0 22749  atbound M 22.749
79| x79 0 0 0 22749 atbound M 22.749
80| X80 232 22,749 5.277.675 0 basic | 18.986 M
g1 | 8 0 1.238 0 21511  atbound M 22.749
82| &2 0 3.308 0 19.441  atbound M 22.749
83| 83 0 2.901 0 19.848 atbound M 22.749
B4 | Xo4 0 0 0 22749 atbound M 22.749
85| X85 0 13,597 0 9152 atbound  -M 22.749
86| 86 0 67 0 22682 atbound M 22.749
87 | 87 0 615 0 22134 atbound M 22.749
88| o8 0 0 0 22749 atbound M 22.749
89| 89 0 0 0 22749 atbound M 22.749
90| x90 0 0 0 22749  atbound M 22.749
9| X9 0 638.517 0 36279 atbound M 674.795
92| X922 0 38,746 0 -636.050 |at bound M 674,795
93| x93 0 4739 0 -670,057 |atbound  -M 674,795
04 | x94 0 5571 0 669,225 |atbound M 674.795 =
95 |  X95 0 0 0 -674.796 atbound M 674.795
95 | X9 4,443 674,796 | 2.998.119.000 0 basic | 638.517 M
97 | w97 0 0 0 -674.796 |atbound M 674,795
98| x98 0 37.046 0 -637.750 |atbound M 674.795
99 | x99 0 6.321 0 -668.475 atbound M 674.795
100 ¥i00 0 81.584 0 593,212 |atbound M 674,795
101] =101 0 139 0 674,657 atbound M 674.796
02| x102 0 1,148 0 673,648 atbound M 674,796
03| %103 0 1.048 0 673.748 atbound M 674,796
04| x104 0 0 0 674,796 atbound M 674.796
105 X105 0 30,265 0 544531 atbound M 674,796
| | Objective  Function  [Max)= | 5,083.660,000

b ol Aphall Al dags e g DY) ey Dl
JL..a JL\SA326 uls IGITEN X6 ‘;jﬂ\ ‘)S‘).‘d‘ ‘_g LLLE.\]\ djm;.a dalia EJLD

.,Sa1309
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S8 737 Jha JESa616 s Xig il 3al 8 il Jpeana 215

0S8 297 jla 248 ,USa (S dua X3p 5ol 58540 el Jgemna B2l

24030 jla 2724 )5Sa OIS Cun Xgg &S5 S5 3 mall) Jpeana 33

USa 451 Gjla jSa127 cuilS Gua Xos il Spe (8 sl Jgeana 30k)

SA 232 jla JUSa50 cus Xgp asall 3l b il Jgeans 5aly)

Sad443 jla 8600 CuaXg suaill JSHall A D)l Uallad) Jseass 500

salpll iad ) Al Jealaal) mlbal augil) o G Al il e g DY ey

¢ ond Dble 3.979 Adadl) gasill Wilall ila dad OIS Cus oliall Bang dile ila &

27.75% Wy 53L5 e d ke 5.083 Ciaal

claliiuy) .8

Gial il zasaill (385 Agpall drealaall Lol ol B sl & 51
3ol cped Dble 6.925 sa caly oluall sasgl gamll Bl s dad 3 30l
oo d ble 5.435 Aal) Adadl dedll e 27.43% la

Gluagll .9
zisa B Dl Jil dall Gaay 5Shal) 8 dacaladll (amy del)) b a1
o) oLl Bang) (ol lal) ilia adid 3 - siiall Ao

Aabdl Al ety el Pl b Bal) Ldadl Glagly Gk pldl 2
Mg 5pill Lals
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Lbail) A pul) plasiely duiled) cilabind) 4usi (2022) A & o) s N
-870 ¢(3)32 «oe !yl a4y joadll adll | _sucra A 549Y) A parall cus il
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Water Resources & Arid Environment.
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