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Abstract: Aiming at the irrigation system of canals combined with reservoirs of Pishihang Irrigation District an optimal water
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resources allocation model for the irrigation district is established by means of simulating the optimal water resources allocation as
a problem of biological evolution and solving it by the elite strategy-based improved non-dominated genetic algorithm with the
GWAS ( General Water Allocation and Simulation Software) model through dividing the water resources sub-units and setting
regulation and storage nodes as well as taking the optimal fairness and the minimum water supply shortage rate as the objective
functions the total amount control water supply capacity and dual water supply etc. as the constraint conditions so as to real—
ize the optimal combined-allocation among the irrigation areas and between the upstream and downstream areas. The allocation
result shows that the amount of water diversion to the irrigation district is the largest which is followed with the local surface
water and the water from the boundary pimping stations and supplemented by the reclaimed water and shallow groundwater.
Through the water resources allocation of sequential years it is found out that obvious differences are there among the available
water supply amounts of the years with same frequency in different wet and dry years thus the actual situation of the available
water supply amount cannot be reflected through only analyzing several years with the frequencies of 50% 80% or 90% and
then a long~erm regulation and allocation analysis is necessary to be carried out. Under the guarantee rate of 50% and 80% in
the base years 2025 and 2035 no water shortages are to occur and the basic balance of supply and demand of the water
resources within the irrigation can be realized as well. In case of continuous drought years water shortage is to be serious under
the guarantee rate of 90% however the degree of water shortage can be reduced through reasonable development of the local
water resources and the newly added water diversion from the outside.

Keywords: multi-water resources; multi-user; multi-objective; optimal allocation of water resources; GWAS model; Pishihang
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1
1961 7.2 7.2 0.0 1.5 1.5 0.0 6.2 6.2 0.0 42.4 | 42.2 0.3 2.3 2.3 0.0 59.5 | 59.4 0.2
1966 | 7.2 7.1 1.0 1.5 1.4 2.0 6.2 6.0 2.5 43.3 (34.8 | 19.5 2.3 1.7 0.0 60.4 | 51.0 | 15.5
1967 | 7.2 7.2 0.0 1.5 1.5 0.6 6.2 5.9 3.5 41.8 [ 30.3 | 27.5 2.3 1.4 0.0 59.0 | 46.3 | 21.4
1968 | 7.2 7.2 0.0 1.5 1.5 0.0 6.2 6.2 0.0 27.0 | 25.1 7.3 2.3 2.3 0.0 44.2 | 42.2 4.5
1976 | 7.2 7.2 0.0 1.5 1.5 0.0 6.2 6.2 0.0 46.6 | 46.5 0.4 2.3 2.3 0.0 63.8 | 63.6 0.3
1977 | 7.2 | 7.2 0.0 1.5 1.5 0.0 6.2 | 6.1 0.5 31.2 | 31.0 0.5 2.3 | 2.3 0.0 48.3 | 48.1 0.4
1978 | 7.2 | 7.1 1.2 1.5 1.4 8.1 6.2 | 5.9 4.8 42.4137.9| 10.6 2.3 1.9 0.0 59.5 | 54.1 9.2
1979 | 7.2 | 7.2 | 0.5 | L5 | L5| L8 |62 |60 | 23 [3L.4[3L2| 0.6 |23 |23 | 0.0 [48.648.2| 0.8
1992 | 7.2 7.2 0.0 1.5 1.5 0.0 6.2 6.2 0.0 45.3 | 42.9 5.4 2.3 2.2 0.0 62.4 | 59.9 4.1
1994 | 7.2 7.2 0.0 1.5 1.5 0.0 6.2 6.2 0.0 39.7139.6 0.3 2.3 2.3 0.0 56.8 | 56.7 0.2
1995 | 7.2 | 7.1 | 1.8 | 1.5 | 14| 50 |62 |60 | 27 |483[43.1|10.7 |23 |21 | 0.0 |654|59.6| 8.8
1996 | 7.2 7.2 0.0 1.5 1.5 0.0 6.2 6.2 0.0 23.9 | 23.9 0.1 2.3 2.3 0.0 41.0 | 41.0 0.0
2000 | 7.2 | 7.2 0.0 1.5 1.5 0.0 6.2 | 6.2 0.0 40.6 | 38.8 4.3 2.3 | 2.3 0.0 57.7 | 55.9 3.0
2001 | 7.2 | 7.2 0.0 1.5 1.5 0.0 6.2 | 6.2 0.0 46.4 1 36.6 | 21.2 2.3 1.9 0.0 63.5 | 53.3 | 16.1
2013 | 7.2 7.2 0.0 1.5 1.5 0.0 6.2 6.2 0.0 36.6 | 36.4 0.7 2.3 2.3 0.0 53.8 | 53.5 0.5
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: 90% 2 2025
50% ;
80% 0.26%
7 90% 1 1 50% . 80% - 90% 1
90% : 90% 2
7 90% 19.69% .
2 25.91% 2 2 90%
90% 2025
o 25.91% 19. 69%
4.2.2 2025 4.2.3 2035
o o 2025
2 10° m*
50% 80% 90% 90% 2
1% 1% 1% 1%
44. 6 44. 6 0.0 55.1 55.0 0.2 61.5 61.5 5.0 59.7 44.3 25.9
11.3 11.3 0.0 13.4 13.3 0.8 14. 4 14.4 0.5 17.1 10.7 37.1
27.4 27.4 0.0 32.9 32.9 0.0 37.2 37.2 4.2 34. 1 25.1 26.5
5.9 5.9 0.0 8.8 8.8 0.0 9.8 9.8 0.3 8.5 8.5 1.0
2025
46.5 46. 5 0.0 56.0 56.0 0.0 61.9 61.9 0.0 60. 4 48.5 19.7
10.2 10. 2 0.0 13.1 13.1 0.0 14.0 14.0 0.0 16.5 11.8 28.6
31.3 31.3 0.0 36.0 36.0 0.0 40.3 40.3 0.0 37.0 20.8 19.4
4.9 .9 0.0 6.9 6.9 0.0 7.6 7.6 0.0 7.0 7.0 0.0
2035
48. 6 48. 6 0.0 57.3 57.3 0.0 62.7 62.7 0.0 61.3 50.3 17.8
9.9 9.9 0.0 12.4 12. 4 0.0 13.3 13.3 0.0 15.5 12.7 18.3
33.8 33.8 0.0 38.1 38.1 0.0 41.9 41.9 0.0 38.9 30.8 20.8
4.9 4.9 0.0 6.8 6.8 0.0 7.4 7.4 0.0 6.8 6.8 0.0
3 10* m?
50% 29. 04 0 14.17 0.53 0.87 44. 61
80% 39. 06 0 14. 56 0.53 0.87 55.01
90% 1 45.78 0 14.27 0.53 0.87 61. 45
90% 2 28.72 0.07 14. 06 0.53 0.87 44.25
2025
50% 29. 46 0 14.97 0.6 1. 47 46.5
80% 39. 36 0 14. 58 0.6 1.47 56.01
90% 1 44. 06 1.5 14.29 0.6 1.47 61.93
90% 2 28.53 2.36 15. 55 0.6 1.47 48. 51
2025
50% 30.91 0 15.07 0.62 2.03 48. 63
80% 40.17 0 14. 48 0.62 2.03 57.3
90% 1 44. 40 0 15. 61 0.62 2.03 62. 66
90% 2 29.57 2.7 15. 41 0.62 2.03 50. 33
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