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Tablel The predictors and observed flow at the

Yamaha station on the Yili river 322
, (1], 1 16
- g BP ,
X/mm X, Xy X./(102W-(m*-Hz)™) [m’s
1 1146 1.10 0.71 85 346 °
2 1324 097 054 73 410 323
3 1035 096 0.66 67 385 ( ) ( )BP
4 1793 088 0.59 89 446 , BP .RBF .GRNN
5 927 115 044 154 300 . 1
6 1150 074 0.65 252 453 4.
b b
7 1636 085 058 220 495
, 1 BP
8 1395 070 0.59 217 478
9 76.7 095 0.51 162 341 ’ ’
[15,17]
10 2.1 108 047 110 326 Kolmogorv
11 778 119 057 91 364 , M<2n+1(n )o
12 1006 082 059 83 456 , : Kol-
13 553 096 040 69 300 mogory ,
14 1521  1.04 049 77 433 [15.20]
o
15 81.0 1.08 0.54 96 336
MATLAB BP
16 208 0.83 049 120 289
, , . BP
17 2486 079 050 147 483
18 649 059 050 167 402 4-5-6-1,
19 957 102 048 160 384 tansig.logsig  purelin ,
20 89.9 096 0.39 105 314 traingdx , 0.005,
21 121.8  0.83 0.60 140 401 50 000 BP
22 785 0.89 044 94 336 4-2-4-2-1,
23 90.0 095 043 89 301 . . . . .
tansig logsig .tansig  purelin , traingdx ,
0.005, 50 000
3 , o RBF
3.1 GRNN , ,
b b
( [1,10], 1), ’
3.2 ) °
321 , RBF  GRNN
SPREAD 0.7 0.275
o
9 9
3.3
o b
BP
b
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X = (x_xmin )/ ('xmax _xmin ) ( 12) , MPE R
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2
Table2 The fit results of the flow at the Yamaha station on the Yili river and their comparison
BP BP RBF GRNN IEA-BP BP
( 1) ( 1)
/m?es™ 1% /m?es! 1% /m?es™! 1% /m?es™! 1% /m?-s™! 1% /m?es™ 1%
1 392.5018 -13.4398  324.9892 6.0725 395.6385 -14.3464 363.0045 -4.9146 422.7721 22.19  359.4705 3.89
2 4342678 -59190 416.5632  -1.6008 366.0182 10.7273  404.1559  1.4254  409.3290 -0.16  363.3178 -11.39
3 389.0642  -1.0556 3923679 -1.9137 377.2411 2.0153 391.3340 -1.6452 416.7885 8.26 358.8223 -6.80
4 4469791  -0.2195  446.6761 -0.1516  409.2305 8.2443 429.3839  3.7256  452.6361 1.49 381.1798 -14.53
5 333.1554 -11.0518 307.4446 -2.4815 365.1519 -21.7173 320.1263 -6.7088  315.3275 5.11 380.3270  26.76
6 468.4477  -3.4101 4563723  -0.7444 491.0758  -8.4053 465.0176 -2.6529  442.2640 -2.37  454.0524 0.23
7 4945113 0.0987  484.2968 2.1623  477.2885 3.5781 479.8829  3.0540  447.9727 -9.50  444.1339 -10.28
8 449.3061 6.0029  484.5451  -1.3693 480.1902  -0.4582 474.6039  0.7105  447.3607 -6.41 4479403  -6.29
9 340.5439 0.1338 3424058 -0.4123 375.1516 -10.0151 341.2316 -0.0679 351.8014 3.17  397.1336 16.46
10 301.6244 74772 337.5287  -3.5364 328.0335  -0.6238 329.8540 -1.1822  299.0955 -8.25  362.0122 11.05
11 346.5129 4.8041  333.0384 8.5059 355.8509 22388 357.1865 1.8718  341.2769 -6.24 3542997  -2.66
12 401.6278  11.9237  451.5060 0.9855 370.6395 18.7194  416.0717  8.7562  412.4910 -9.54  371.7008 -18.49
13 305.5916  -1.8639  321.7746  -7.2582 317.6732  -5.8911 316.6740 -5.5580  292.4305 -2.52  356.9256 18.98
14 4387571  -1.3296  426.1411 1.5840 368.5504  14.8844 4033414 6.8496  405.3476 -6.39  363.2381 -16.11
15 345.5846  -2.8526  314.5033 6.3978 348.5654  -3.7397 359.2321 -6.9143  346.9997 327  360.8336 7.39
16 2927378  -1.2934  312.0647 -7.9809 331.7004 -14.7752 317.5182 -9.8679  320.8815 11.03  379.3359  31.26
MPE 4.55 3.32 8.77 4.12 6.62 12.66
MSE 17.1850 11.5793 33.0226 15.3354 25.1024 46.3411
3
Table3 The forecasted results of the flow at the Yamaha station on the Yili river and their comparison
BP BP RBF GRNN IEA-BP BP
( 1) ( 1)
/m?es™! 1% /m?es™ 1% /m?es! 1% /m?es™ 1% /m?es™ 1% /m?es™! 1%
17 475.0470 1.6466 5339814 -10.5552 454.5914 5.8817 455.9538 5.5996 466.7362 -3.37 4285184 -11.28
18 347.0716 13.6638 443.6155 -10.3521 399.8811 0.5271 371.7366 7.5282 385.1646 —4.19  425.1680 5.76
19 348.3315 9.2887 362.7123 5.5437 3753177 22610 336.0093 124820 3499188 -8.88 392.4865 247
20 320.3018  -2.0070  333.3347 -6.1575 3384720 -7.7936 327.6599 -4.3503 317.3003 1.05  371.4493 18.30
21 401.2451 -0.0611 439.0126 -9.4795 414.6424  -3.4021 419.5301 -4.6210 429.7508 7.17 4023272 0.33
22 313.3943 6.7279  326.4303 2.8481 333.2614 0.8151 335.9258 0.0221 333.8756 -0.63  370.0542 10.13
23 321.2414  -6.7247  324.0712  -7.6648 335.2512 -11.3791 3424402 -13.7675 322.0959 10.66  365.9650 21.58
MPE 5.73 7.51 4.58 6.91 5.14 9.98
MPE 491 4.60 7.50 497 5.88 11.32
VISE 21.1348 29.1247 16.3306 25.5635 17.4931 34.8474
MSE 18.3872 16.9192 27.9424 18.4483 22.7866 42.8430
13.6638 -10.5552 -21.7173 -13.7675 22.19 31.26
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Application of Hidden Multilayer BP Neural Network Model
in Runoff Prediction
CUI Dongwen
(Water Conservancy Bureau of Wenshan Prefecture, Wenshan 663000, China)

Abstract: Based on the basic principles of artificial neural networks and methods, a runoff forecasting model of hidden multilayer

BP neural network was built, with runoff prediction at the Yamaha station on the Ili River as the study case. Otherwise, the

conventional models based on single hidden layer BP, RBF and GRNN neural networks were structured for a comparative analysis.

The results showed that (D the runoff prediction model of hidden multilayer BP neural network has a strong generalization ability,

prediction accuracy is high, and algorithm is stable. The model accuracy is better than the IEA-BP neural network model, which

means as a new method to be used in runoff prediction, it is reasonable and feasible. 2 The prediction accuracy of RBF, GRNN

neural network models is higher than the conventional single hidden layer BP network model because of advantages of fast

convergence, high prediction accuracy, fewer parameters to be adjusted, and easy to fall into local minimum.

Key words: hidden multilayer BP neural network; RBF neural network; GRNN neural network; single hidden layer BP neural

network ; runoff prediction





