
   

 



   

 

http://www.albankaldawli.org/ar/topic/waterresourcesmanagement. 
 Summary 

 
Water Resources Management and Efficiency in The Center of The 

Hamam in Matrouh Governorate 
  Nashwa El-Tatawi1, Sherin Sherif1, M. Lotfy Youssef Nasr2, and  

Sameh Farage Awad2 
1Professor Emeritus and Professor Emeritus, Alexandria University, Economics and Agribusiness 

Department. 2Professor of Agricultural Economics and Research Associate, National Center for Water Research, 
Water Management Research Institute 

 
ABSTRACT: The study aims at determining the most efficient method for managing 
water resources in El-Hammam District of Matrouh Governorate, Egypt.  This objective 
is achieved under the ongoing water needs for the current winter and summer 
cropping patterns and under optimal alternative scenarios.  Water use efficiency, both 
in terms of net returns and in water quantities, is specified for both of the winter and 
summer crop production practices.  The study utilized the goal programming 
mathematical technique in realizing the objectives of the study.  Secondary data 
obtained from different sources are used in this study.  Sources of data are those of 
the periodicals of the Ministry of Water Resources and Irrigation, Central Agency for 
Public Mobilization and Statistics (CAPMAS), Central Directorate of Agricultural 
Economics of the Ministry of Agriculture and Land Reclamation, the National Center of 
Water Research, and interviews with some irrigation-water officials belonging to the 
Governorate of Matrouh. Some of the study results obtained from the optimal model 
are: (1) The net returns of the single unit of water for the winter crop production 
practices is estimated at 116 thousand Pounds.  This is opposed to the current 110 
thousand Pounds. The corresponding quantity of water for the optimal model of the 
winter cropping pattern is estimated at 36.3 million cubic meters, as opposed to 36.8 
million cubic meters of the current winter cropping pattern, and (2) The net returns of 
the single unit of water for the summer cropping pattern is estimated at 160 thousand 
Pounds, as opposed to 114 thousand Pounds of the current production practices.  The 
corresponding quantity of water for the optimal model of the summer cropping 
practices is found at 114 million cubic meters, set against 116 million cubic meters of 
the current summer cropping pattern. 
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6471 14.51 134299 19259 44652 6776 15.19 140622 20165 46.754 
3832 8.59 47111 9438 18777 2958 6.63 36366 7286 14.494 

75 0.17 1901 185 773 5634 12.63 142822 13877 58.030 
1066 2.39 3387 2626 1386 219 0.49 696 539 0.285 
6471 14.51 22967 11500 12943 5693 12.76 20204 10116 11.386 
6471 14.51 19142 18780 6601 6146 13.78 18180 17836 6.269 
6471 14.51 33004 19259 11001 2875 6.44 14663 8556 4.888 
6471 14.51 10542 16321 4206 6511 14.60 10606 16421 4.232 
6471 14.51 12373 16670 3883 6831 15.31 13061 17597 4.099 

9 0.02 9 18 5 224.6 0.50 233 455 0.112 
14 0.03 97 35 38 7 0.02 50 18 0.020 

616 1.38 23050 1518 9368 582 1.30 21767 1433 8.846 
10 0.02 304 15 200 4 0.01 122 6 0.080 

132 0.30 62 324 26 132 0.30 62 324 0.026 
9 0.02 159 22 104 5 0.01 88 12 0.058 
5 0.01 14 11 18 3 0.01 8 7 0.011 
5 0.01 15 9 9 5 0.01 15 9 0.009 
9 0.02 238 15 129 4 0.01 112 7 0.061 

44610 100.0 308673 116003 114119 44610 100.0 419678 114663 159.6  

 

 
 



   

13078 56.82 50012 19277 34.00 13207 57.37 50504 19467 34.338 
1676 7.28 6029 1783 5.70 1687 7.33 6068 1795 5.736 
107 0.47 53 111 0.05 77 0.33 38 80 0.039 

4262 18.52 56420 9423 25.15 3679 15.98 48703 8134 21.706 
15 0.06 41 11 0.03 4.6 0.02 13 4 0.010 

109 0.47 986 142 0.63 128 0.56 1158 167 0.742 
149 0.65 601 222 0.40 164 0.71 663 244 0.443 
85 0.37 514 141 0.31 93 0.40 562 154 0.335 
18 0.08 360 30 0.23 34 0.15 668 56 0.432 
6 0.02 16 6 0.02 7 0.03 20 7 0.020 

10 0.04 173 13 0.13 38 0.17 656 50 0.505 
10 0.04 204 13 0.31 67 0.29 1368 87 2.078 

1690 7.34 55105 2625 35.33 1889 8.21 61581 2934 39.480 
1637 7.11 7854 2739 4.75 1642 7.13 7877 2747 4.762 

50 0.22 1635 65 1.26 118 0.51 3859 154 2.962 
79 0.34 1589 118 1.20 117 0.51 2363 175 1.790 
38 0.17 756 63 0.46 68 0.30 1353 113 0.816 

23019 100.0 182348 36783 109.96 23019.6  187454 36367 116.19 
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6776 15.19 140622 20165 52223 46.754 1016.4 677.6 1355 203.28 
2958 6.63 36366 7286 21037 14.494 443.7 295.8 592 88.74 
5634 12.63 142822 13877 28880 58.030 845.1 563.4 1127 169.02 
219 0.49 696 539 1130 0.285 32.9 21.9 44 6.57 

5693 12.76 20204 10116 45726 11.386 854.0 569.3 1139 170.79 
6146 13.78 18180 17836 45542 6.269 921.9 614.6 1229 184.38 
2875 6.44 14663 8556 20939 4.888 431.3 287.5 575 86.25 
6511 14.60 10606 16421 43220 4.232 976.7 651.1 1302 293.00 
6831 15.31 13061 17597 36382 4.099 1024.7 683.1 1366 307.40 
224.6 0.50 233 455 961 0.112 33.7 22.46 45 10.11 

7 0.02 50 18 47 0.020 1.1 0.7 1 0.32 
582 1.30 21767 1433 6194 8.846 87.3 58.2 116 17.46 

4 0.01 122 6 24 0.080 0.6 0.4 1 0.12 
132 0.30 62 324 393 0.026 19.8 13.2 20 2.24 

5 0.01 88 12 35 0.058 0.8 0.5 1 0.15 
3 0.01 8 7 18 0.011 0.5 0.15 1 0.04 
5 0.01 15 9 70 0.009 1.0 0.5 1 0.28 
4 0.01 112 7 24 0.061 0.8 0.4 1 0.15 

44610 100.0 419678 114663 302842 159.6  6691.9 4460.8 8916 1540.3 



   

 
13207 57.37 50504 19467 93162 34.338 1981 1321 2641 594.3 
1687 7.33 6068 1795 11441 5.736 253 337 337 84.35 

77 0.33 38 80 460 0.039 12 8 15 3.465 
3679 15.98 48703 8134 18233 21.706 552 0 736 73.58 
4.6 0.02 13 4 23 0.010 1 0.23 1 0.064 
128 0.56 1158 167 867 0.742 19 13 26 3.840 
164 0.71 663 244 2380 0.443 33 16 33 9.020 
93 0.40 562 154 520 0.335 14 9 19 2.790 
34 0.15 668 56 193 0.432 5 3 7 1.020 
7 0.03 20 7 42 0.020 1 1 1 0.315 

38 0.17 656 50 327 0.505 6 4 8 1.140 
67 0.29 1368 87 453 2.078 10 7 13 2.010 

1889 8.21 61581 2934 18219 39.480 283 189 378 56.67 
1642 7.13 7877 2747 11253 4.762 246 328 328 41.05 
118 0.51 3859 154 550 2.962 18 12 24 3.540 
117 0.51 2363 175 677 1.790 18 23 23 2.340 
68 0.30 1353 113 497 0.816 10 14 14 2.040 

23019.6  187454 36367 159298 116.19 3461 2285 4604 881.5 

 



   



   

6471 14.51 134299 19259 49874 44652 971 647 1294 194 
3832 8.59 47111 9438 27253 18777 575 383 766 115 

75 0.17 1901 185 384 773 11 7.5 15 2.3 
1066 2.39 3387 2626 5500 1386 160 107 213 32 
6471 14.51 22967 11500 51977 12943 971 647 1294 194 
6471 14.51 19142 18780 47952 6601 971 647 1294 194 
6471 14.51 33004 19259 47130 11001 971 647 1294 194 
6471 14.51 10542 16321 42956 4206 971 647 1294 291 
6471 14.51 12373 16670 34466 3883 971 647 1294 291 

9 0.02 9 18 38 5 1 1 2 0.41 
14 0.03 97 35 91 38 2 1.4 3 0.61 

616 1.38 23050 1518 6559 9368 92 62 123 18.5 
10 0.02 304 15 59 200 2 1 2 0.3 

132 0.30 62 324 393 26 20 13 20 2.2 
9 0.02 159 22 63 104 1 1 2 0.3 
5 0.01 14 11 30 18 1 0.3 2 0.1 
5 0.01 15 9 70 9 1 0.5 1 0.3 
9 0.02 238 15 50 129 2 1 2 0.3 

44610 100.0 308673 116003 314846 114119 6692 4461 8916 153  



   

 
13078 56.82 50012 19277 92255 34.00 1962 1308 2616 589 
1676 7.28 6029 1783 11367 5.70 251 335 335 84 
107 0.47 53 111 641 0.05 16 11 21 5 

4262 18.52 56420 9423 21122 25.15 639 0 852 85 
15 0.06 41 11 73 0.03 2 1 4 0.2 

109 0.47 986 142 738 0.63 16 11 22 3 
149 0.65 601 222 2158 0.40 30 15 30 8 
85 0.37 514 141 476 0.31 13 9 17 3 
18 0.08 360 30 104 0.23 3 2 4 1 
6 0.02 16 6 33 0.02 1 1 1 1 

10 0.04 173 13 86 0.13 2 1 2 1 
10 0.04 204 13 68 0.31 2 1 2 1 

1690 7.34 55105 2625 16303 35.33 254 169 338 51 
1637 7.11 7854 2739 11221 4.75 246 327 327 41 

50 0.22 1635 65 233 1.26 8 5 10 2 
79 0.34 1589 118 455 1.20 12 16 16 2 
38 0.17 756 63 278 0.46 6 8 8 1 

23019 100.0 182348 36783 157610 109.96 3460 2218 4605 874 

 



   

 



   

 
 Maximization 

Max :  = 1 X1 35 X35 
 Minimization 

Min : W = w1X1 + w2X2 35X35 
Subject to:

 ij Xj  R i  (i  
Xj  5)
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