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Optimal allocation of water resources with two-level channel based on
improved particle swarm optimization algorithm

WANG Qing-jie', YUE Chun-fang', LI Yi-zhen', LIU Xiao-fei’
(1.College of Water Conservancy and Civil Engineering, Xinjiang Agricultural University, Urumgqi, Xinjiang 830052, China;
2. Guiyang Survey and Design Institute, China Electric Power Construction Group, Guiyang, Guizhou 550081)

Abstract; The existing water distribution model of the channel system is very effective in reducing the loss of
water distribution, but there are still some shortages in the process of water distribution, such as the instability of
water transportation and the large amount of abandoned water. In this paper, the water distribution mode of “inter-
group continued irrigation and intra-group rotation irrigation” in water distribution process was changed into “inter-
group rotation irrigation and intra-group continued irrigation” . The minimum leakage loss in water allocation process
was taken as the goal to establish the water allocation model for channel system, and an improved particle swarm
optimization algorithm was applied to solve it to find the optimal water distribution scheme and homogenization of the
water allocation time of the rotation irrigation channel in each irrigation scheme. The Zhangye West dredge irrigation
area was selected as the research object, and the results showed that on the premise of ensuring the need of actual
operation, Compared with the actual water distribution plan at the same period, the cycle reduced 13.4 days and
the canal water use efficientcy improved from 0.651 to 0.828. During the water distribution week, the allocated dis-
charge in superior canal was equalization. In each irrigation group, the channels worked at the same time, which
reduced the abandoned water in the channels. In conclusion, this model can realize centralized and efficient water
distribution, and the decision-making can be provided for the irrigation management department to make optimal
water distribution plan.

Keywords: optimal allocation of water resources; water distribution in channel system; water distribution

grouping; particle swarm optimization algorithm; simulated annealing algorithm; genetic algorithm
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Fig.1 A simplified schematic of a two level channel
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Table 2 Channel design parameters and irrigation water requirements of the channel subordinate to the Xidong trunk channel
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Channel SR A P B (m? - 7)) K /km BB TR K/
number Channel name Design discharge Length Designed irrigation area Water requirements

! The firf:h}?;fihannel 0.6 1.8 46 55200

2 The secoﬁl)??.aiji channel 1 4.2 146 175200

5 e mf Ejjchannel ! 5.8 248 297600

Y The fouﬁ}ﬁfrj channel 0.6 1.25 65 78000

5 The fiftfﬁifihannel 0.6 1.2 76 91200

6 The sixf Ejjchannel 05 0.88 55 66000

T The ﬁﬁ?ﬂ channel 0.5 1.03 41 49200

8 The elghﬁiie\rj channel 0.6 1.4 17 140400

 The niﬁif;jchannel 0.8 1.9 230 276000

0 e Xidoiﬂ?)izﬁ channel 13 6.17 233 279600

11 ERMWIOR 0.8 1.8 53 63600

The Maojiawan branch channel
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Table 3 The calculated parameters of improved particle swarm optimization algorithm
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Table 4  Optimal decision variable values and flow statistics
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Table 5 The optimal rotation irrigation combination
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Table 6 Distributions of water resources in the channel system under different scenarios
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Scenario Flow of main Water Number of wheel Water distribution Total loss of Coefficient of water use
setting channel requirements irrigation groups time water for channel system
l\ﬁjﬁﬁ 2.5 1572000 193.3 2.788 0.849
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ek L —
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