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Stability Analysis of Watershed Silt Dams Based on
Chaos Optimization and Back-Propagation

LIU Huifang', CAO Wen-hong', WANG Xiang-dong', SUN Zhongfeng’
(1. China Institute of Water Resources and H ydropower Research, Beijing 100048, China;
2. China N ational Center for Seabuckthorn Development and A dministration, Beijing 100038, China)

Abstract: The principle of relative stability of a dam system is the theoretical basis for planning silt-retention
dams, therefore, it is of significance to study the relative stability of a dam system in planning silt-retention
dams. T his paper uses M atlab 7. 3-based improved BP algorithm and chaos optimization and back-propagation
(COBP) model to assess the stabilities of thirteen dams in M ajiagou watershed according to seven major fae-
tors affecting the stability of a dam system, i.e. dam control area, dam number, total reservoir storage, sit
ting-allowable volume, water depth, ant+flood capacity and silted area. Results show that seven dams out of
the thirteen dams are unstable, which is confirmed by the stability coefficient analysis of each dam. The out
put of the COBP model is thus reliable. This paper further analyzes the reasons for the instabilities of seven
dams and makes them stable by increasing dam height and number. All of the thirteen smalkwatershed dams
in Majiagou watershed become stable after they are replanned. This demonstrates that the COBP method has
practical values in assessing the stability of a dam system.

Keywords: chaos optimization and back propagation; Majiagou watershed; stability of silt dams
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1
/ / /
km’ 10'm’ 10'm’ hm’ m
1 8.80 5 167.70 81.73 313.10 0. 63 0.703 9
2 3.13 3 43.77 24.36 51.53 0. 85 0.946 9
3 2.10 2 29.00 16. 4 43.40 1. 09 0.116 4
4 0.50 1 2.60 1.90 16.00 0. 88 0.073 0
5 6.91 11 152.97 39.01 149.23 0. 93 0.623 3
6 5.10 200. 30 95.90 313.83 0. 82 0.435 8
7 1.88 30.52 16.66 26.50 0. 51 0.605 9
8 2.55 6 86. 56 32.37 135.23 0. 97 1.090 1
9 4.69 11 59.05 33.82 53.20 0. 55 0.729 0
10 8.64 8 314.67 192.42 38.95 0. 67 1.137 9
11 2.09 2 135.50 90.17 64.77 2.01 1.959 4
12 4.98 2 136.70 80.91 12.20 0. 98 1.654 4
13 5.13 6 62. 44 28.72 8.38 0. 98 1.848 8
56. 50 64 1421.78 734.37 1226.32 — —
2
1 1 0.4 0.529 048 0.419 011 0.997 610 0.080 000 0. 019 786
2 0.316 867 0.2 0.131 926 0. 117 888 0.141 267 0.226 667 0. 027 407
3 0.192 771 0.1 0.084 596 0. 076 107 0.114 651 0.386 667 0.001 361
4 0 0 0 0 0.024 947 0.246 667 0
5 0.772 289 1.0 0.481 847 0. 194 783 0.461 123 0.280 000 0.017 258
6 0.554 217 0.4 0.633 512 0. 493 387 1 0.206 667 0.011 378
7 0.166 265 0.1 0.089 467 0.077 472 0.059 322 0 0.016 712
8 0.246 988 0.5 0.269 042 0. 159 931 0.415 289 0.306 667 0.031 898
9 0.504 819 1.0 0.180 889 0. 167 541 0.146 734 0.026 667 0. 020 573
10 0.980 723 0.7 1 1 0.100 082 0.106 667 0. 033 397
11 0.191 566 0.1 0.425 866 0. 463 311 0.184 613 1 1
12 0.539 759 0.1 0.429 711 0. 414 707 0.012 506 0.313 333 0. 049 595
13 0.557 831 0.5 0.191 752 0. 140 773 0 0.313 333 0. 055 691
3 13 R R R
3 ,1,3,4,5,6,7, 11
2 4 5 6 7
COBP 0.033 48 0.756 70 0.014 22 0.018 72 0. 037 56 0.076 09 0. 024 35
9 11 12 13
COBP 0.874 50 0. 894 90 0.880 40 0.196 50 0. 770 20 0.748 50
COBP I= 0.01A4/F (7)
— ; A—
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4
1 2 3 4 5 6 7 8 9 10 11 12 13
/ km? 16.87 3.13 8.87 4. 25 29.85 11.25 15.85 11.76 4.69 13.12 15.85 5. 14 5.13
/hm? 62.62 51.53 43.40 16.00 149.23 52.65 26.50 135.23 53.20 38.95 64.77 12.20 8.38
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5
/ / / /
km? 104 m3 104 m3 hm? / m
1 8.80 5 176. 29 90.32 322.00 0.63 0.7039
2 3.13 3 43.77 24.36 51.53 0.85 0.946 9
3 7.08 4 94. 00 81.40 119.40 0.96 0.116 4
4 1.55 2 24. 60 23.90 76.00 0.88 0.0730
5 6.91 11 164. 01 50.05 152.97 0.93 0.6233
6 5.10 5 203. 68 99.28 315.50 0.82 0.4358
7 2.70 3 41.52 27.66 36.50 0.51 0. 6059
8 2.55 6 96. 82 42.43 141.60 0.67 0.6497
9 4.69 11 59. 05 33.82 53.20 0.55 0.7290
10 8.64 8 314. 67 192.42 38.95 0.67 1.043 3
11 2.09 2 188. 51 143.18 72.00 0.89 0.9432
12 4.98 2 136. 70 80.91 12.20 0.98 1. 654 4
13 5.13 6 62. 44 28.72 8.38 0.98 1. 848 8
63.35 68 1 606. 06 918.45 1400.23
6 13
1 2 3 4 5 6 7
COBP 0.824 7 0.8456 0. 706 2 0.774 3 0.756 3 0.907 6 0.702 4
8 9 10 11 12 13
COBP 0.784 5 0.846 3 0.8914 0.756 9 0. 704 3 0.665 3

[ ]
Dawson C W, Wilby R. An artificial neural network ap-
proach to rainfalkrunoff modeling[ J] . Hydrol. Seci. J.,
1998, 43( 1) : 47-66.
French M N, Krajewski W F, Cuykendall R R. Rainfall
forecasting in space and time using a neural network[J].
J. Hydrol.,1992,137: 1-37.
Wen C G, Lee C S. A neural netw ork approach to multiob-
jective ptimization for water quality management in a river
basin[ J]. Water Resour. Res., 1998,34(3):427436.
BP

9 l )

(1. ,2002,33(4): 60-63.

[3]

[6]

[7]

[8]

[9]

[10]

[J]. ,2000,31( 11): 79-83.
,1995:26-30.

, . L.

, 1997, 14(4): 613615.
Choi C, Lee J. Chaotic local search algorithm|[ J] . Artif+
cial Life & Robotics, 1998,2(1): 4F-47.

[ D]. , 2008: 140- 150.

[J].

,2006, 4( 2) : 53-61.



