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1 R ST 9.20 7000 16.70
2 Fi—TiR TR 8.40 6 400 23.38
3 TR TR 11.24 8533 14.00
4 TR TR 3.30 2533 2.50
5 KiE—FIR TR 8.38 7133 12.75
6 K —F R A1 2.60 2000 32.94
7 K= TR 5.37 4067 27.97
8 LT3R TR 10.53 7733 24.80
9 = TR 9.30 6 867 4250
10 S S TR 5.05 3733 19.37
11 REETE R 2.76 2067 12.00
12 hFHTFER TR 6.14 4533 25.69
13 WRT IR oI 18.78 13 867 22.23
14 RESTER oI 1.67 1200 8.63
15 M —FR TR 1.30 933 6.42
16 Wi TR ST 3.10 2267 11.30
17 =TI TR 2.40 6933 9.20
18 P U2 ST 9.40 1800 6.42
19 N TR TR 3.40 2533 10.17
20 WNH S TR TR 3.10 2267 8.50
21 WL TIR TR 3.20 2333 13.27
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Table 2 The value of parameters in optimization model and algorithm
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Table 3 Summary of the results of the optimization objectives of the water distribution model solved by the two algorithms

5%/ SUEA AbE IEARIEL SR BRAKETT m® BOKEDT M TR Be/K S/ N B R

PSO 295 1 144.09 2499.72 16.94 8.04

1 BSO 180 3 144.01 2496.04 16.90 8.32 3
FEUEH R 2375 2 144.05 2497.88 16.92 8.18
PSO 150 1 60.88 3006.96 85.29 8.73

2 BSO 120 3 61.78 2997.84 77.53 9.10 4
FEEH 135 2 61.33 3002.40 81.41 8.91
PSO 295 1 108.07 2624.89 60.33 9.67

3 BSO 150 3 107.51 2619.51 61.75 9.63 4
FEEH 222.5 2 107.79 2622.20 61.04 9.65
PSO 295 1 157.76 3529.44 90.03 9.87

4 BSO 290 3 157.20 3498.83 103.09 10.16 5
FEAEEE 292.5 2 157.48 3514.13 96.56 10.01
PSO 295 1 181.47 3255.06 36.53 8.89

5 BSO 130 3 180.06 3228.07 33.76 8.83 5
FEAEEHE 2125 2 180.77 3241.57 35.14 8.86
PSO 150 1 22511 4097.59 80.83 8.71

6 BSO 170 3 225.13 4100.33 79.14 8.76 6
FE R 160 2 225.12 4098.96 79.98 8.73
PSO 295 1 199.33 431243 120.23 11.15

7 BSO 180 3 203.55 4493.71 139.25 10.76 7
FE R 2375 2 201.44 4 403.07 129.74 10.95
PSO 295 1 187.23 2492.48 72.88 8.90

8 BSO 295 3 187.26 248797 76.42 8.91 7
FE R 295 2 187.25 2490.22 74.65 8.90
PSO 265 1 174.96 5623.37 277.94 9.49

9 BSO 185 3 176.45 5651.33 288.75 9.77 8
FE SR 225 2 175.71 5637.35 283.34 9.63
PSO 270 1 239.94 6524.49 295.60 11.85

10 BSO 220 3 247.76 6549.28 317.70 14.01 9
FE SR 245 2 243.85 6536.88 306.65 12.93
PSO 290 1 343.64 6 756.28 255.49 10.38

11 BSO 180 3 347.28 6930.08 354.35 10.45 10
FE SR 235 2 345.46 6843.18 304.92 10.42
PSO 280 1 343.55 4993.30 92.21 12.01

12 BSO 150 3 348.38 5161.63 115.69 11.72 10
FE SR 215 2 345.97 5077.47 103.95 11.86
PSO 295 1 284.17 7270.28 344.98 12.17

13 BSO 160 3 284.19 7308.81 370.13 12.32 11
FEUEH 2275 2 284.18 7 289.55 357.56 12.24
PSO 295 1 371.71 5790.17 185.30 11.57

14 BSO 250 3 361.93 5839.74 214.94 10.48 12
FE SR 2725 2 366.82 5814.96 200.12 11.02
PSO 200 1 463.81 6 659.47 190.44 15.17

15 BSO 100 3 493.79 7658.84 246.65 13.65 13
FEUERE 150 2 478.80 7159.15 218.54 14.41
PSO 295 1 559.13 10 014.09 90.75 26.60

16 BSO 215 3 603.04 11 287.36 136.27 25.36 14
FEUERE 255 2 581.08 10 650.72 113.51 25.98
PSO 280 1 692.18 9424.33 75.29 24.47

17 BSO 240 3 759.74 10 681.10 113.70 24.75 17
FEHERE 260 2 725.96 10 052.71 94.49 24.61
PSO 295 1 844.32 12535.47 273.74 26.78

18 BSO 160 3 872.47 13 096.28 317.82 27.24 21
FEEE 2275 2 858.40 12 815.87 295.78 27.01
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Fig.1 Difference in the number of iterations of the two algorithms with different dimensional models
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Table 4 Comprehensive evaluation analysis of the two

algorithms under different water distribution scenario

AF IEPAEMREEE(DY) MEARMIEE(D) SEE R B
MOPSO 0.65 0.76 0.54 1
MOBSO 0.76 0.65 0.46 3
FEEE 0.50 0.50 0.50 2
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Fig.3 Summary of the differences in the solution results of different water distribution scenario of two algorithms
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Fig.4 Commonality of the solution results of the two algorithms in different water distribution scenario
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Comprehensive Evaluation of Two Canal Systems Water Distribution Model
Solution Algorithms Based on Entropy Weight-TOPSIS Approach

LU Deyou®, TIAN Guilin*®", YANG Bo?, QIN Jingtao®
(1. Henan Vocational College of Water Conservancy and Environment, Zhengzhou 450011, China;
2. Farmland Irrigation Research Institute, Chinese Academy of Agricultural Sciences/
Key Laboratory of Water saving Irrigation Engineering, Ministry of Agriculture and Rural Affairs, Xinxiang 453002, China;
3. Graduate School of Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: [Objective] To investigate the performance difference between the Particle Swarm algorithm and the
Beetle Swarm Optimization algorithm in solving the water distribution model of a two-level canal system in
irrigation districts, as well as the common characteristics of the optimized water distribution schemes. [ Method]
This study takes the two-level canal system of Dagong Irrigation District as the research object, and divides it into
eighteen water distribution scenarios according to different water use situations in the irrigation district. The total
amount of irrigation water, the amount of water leakage and the fluctuation of the flow rate of the main canal are
used as the optimization objectives. The decision-making variables are the flow rate of the sub-main canals and the
opening and closing time points of the water transmission. Construct a multi-objective two-level canal distribution
model, solve it using the Particle Swarm Optimization algorithm and the Beetle Swarm Optimization algorithm
respectively, and comprehensively evaluate the performance of the two algorithms based on the solution results
combined with entropy weight-TOPSIS method. [Result] The evaluation results of entropy weight-TOPSIS method
show that the performance of the Particle Swarm Optimization algorithm is better than the Beetle Swarm
Optimization algorithm, but the computational speed of the latter is significantly faster than that of the former. In
addition, the water distribution schemes solved by the two algorithms under the same water use situation are close to
each other, and there is a common law between the optimized water distribution flow and duration of the sub-main
canal. [Conclusion] The results of the study can provide suggestions for the management of water distribution in
two canal systems in irrigation districts and provide a basis for selection algorithms.

Key words: irrigation district; canal system water distribution; the particle swarm optimization algorithm; the beetle
swarm optimization algorithm; entropy weight-TOPSIS evaluation model

TR o F

KT R RTF I A S
AR CFRBKEAELIFLES, BFiFEKEAEL 10 5, 5%k 800 T,
HMEFRELIED, BITHFABHPIREATRET, BFMEARTHEE, KA K

R AL R 1A,

CREBEHE K1) G

137



