35 9 ( ) Vol.35 No.9
2007 9 Journal of Northwest A & F University(Nat. Sci. Ed.) Sep. 2007

BP

1,2 1 3 1
) ) )
(1 s 710048 ;2 , 450002 ;
3 , 450003)
[ ] : , 3
BP , 30
min (mm/ min) (mm) (mm/ min) (mm? - min) ,
,BP , -0.0061 t,

- 1.2946 % BP , - 0.039 t,

- 5.5901 %
[ ] : ;BP
[ ] TV149 [ ] A [ ] 1671-9387(2007) 09-0221-05

Sediment deposdtion prediction of warping damin sngle event
rainfall based on BP neura network

GUAN Xirrjian “ ,L1 Zhan-bin® ,L 1 Mian® ,\WEI Xia
(1 School of Water Conservancy and Hydropower , Xi’ an University of Technology, Xi’ an, Shaanxi 710048, China;
2 School of Environment and Water Conservancy , Zhengzhou University , Zhengzhou, H€ nan 450002, China;

3 Soil and Water Conservation Institute, Hydrolic I nstitute of Yellow River Scientific Research, Zhengzhou, HE nan 450003, China)

Abgract : Inorder to find sediment deposition of warping damin sngle event rainfall ,sediment deposi-
tion under erosve rainfallswas studied with Hualiang warping dam at the hilly and gully regionsof the Lo-
ess Plateau as example by using BP network of three layers. The input variables of BP network were the
maximum rainfall intensity in thirty minutes,the total rainfalls,the mean rainfall intensity ,and rainfall ero-
svity ;the output variable was sediment deposition. BP network was trained based on the real data calculat-
ed by udng rainfall and depostion data. Sediment deposition was s mulated and predicted by the trained BP
network. Results show that sediment deposition Smulation error islow. The maximum absolute s mulation
error is - 0.0061 (10" t) ;the maximum relative Smulation error is - 1.2946 %:at the same time ,sedi ment
deposition prediction error islow too. The maximum absolute prediction error is - 0.039 (10°t) ;the maxi-
mum relative prediction error is - 5.5901 %. The establishment of BP neural network model providesa new
way to study soil eroson and sediment yield rules.

Key words: warping dam ;sediment depostion;BP neura network ; Hualiang dam
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Table 1 Corresponding results of Hualiang dam between a single event rainfall and depth of deposition layer
30min / /ot /'m
o /(mm- min-1) /mm  (mm- min-1) A\ Deposition Depth of
Depc;:;mn Maximum rainfall Total rainfall  Average rainfal Ra(irr?fgl er?s‘r\]/)it sedi ment depostion d hi)‘;mgfg -
Y intensty in 30 minutes intengty Y amount layer P Y
1973 0.295 16.90 0.121 4,981 0.343 0.1 1
1973 0.255 30.60 0.042 7.803 0.584 0.16 2
1974 0.331 29.00 0.105 9.606 0.241 0.065 3
1974 0.455 77.10 0.232 35.059 2.070 0.86 4
1975 0. 400 18.60 0.067 7.440 0.419 0.1 5
1976 0.396 18.70 0.328 7.400 0.307 0.08 6
1977 0.610 82.20 0.182 50.142 3.081 0.88 7
1977 0.534 29.00 0.261 15.487 0.889 0.21 8
1978 0.347 98.20 0.132 34.043 1.424 0.39 9
1978 0.714 20.00 0.714 14.286 0.655 0.16 10
1978 0.252 31.60 0.075 7.953 0.448 0.09 11
1978 0.444 36.10 0.146 16.019 0.556 0.15 12
1978 0.335 51.20 0.098 17.152 0.889 0.19 13
1979 0.447 31.30 0.079 13.998 0.569 0.14 14
1979 0.328 30.40 0.290 9.979 0.560 0.15 15
1979 0.205 77.90 0.068 15.970 0.442 0.08 16
1980 0.210 30.60 0.082 6.426 0.283 0.07 17
1980 0.305 23.20 0.107 7.076 0.520 0.13 18
1980 0.588 15.40 0.068 9.048 0.595 0.12 19
1980 0.247 21.20 0.077 5.238 0.119 0.03 20
1981 0.300 87.90 0.047 26.370 0.891 0.18 21
1981 0.307 21.10 0.141 6.483 0.511 0.13 22
1982 0. 405 95.20 0.115 38. 556 2.348 0.56 23
1986 0.427 27.20 0.302 11.605 0.483 0.11 24
(51 .
; 1.091 (k) ,SSE(k+1) <SSE(K) ;
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1 : 1.04% (6)
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Table 2 Input and output variable values of preliminary treatment to a single event rainfall and
depostion information of Hualiang dam
30min Depostion Depth of
Depostion Maximum rainfal Tota Average rainfal Rainfall e epth Number of
. e . ; f . p sedi ment deposition .
year intendty in 30 minutes rainfall intendty erogvity depostion layer
amount layer
1973 0.3210 0.148 8 0.160 1 0.090 4 0.107 2 0.10 1
1973 0.2775 0.269 4 0.055 6 0.141 6 0.182 5 0.16 2
1974 0.360 2 0.255 3 0.1389 0.174 3 0.075 3 0.065 3
1974 0.495 1 0.678 7 0.306 9 0.636 0 0.646 9 0.86 4
1975 0.435 3 0.163 7 0.088 6 0.1350 0.1309 0.10 5
1976 0.430 9 0.164 6 0.4339 0.134 2 0.095 9 0.08 6
1977 0.663 8 0.723 6 0.240 7 0.909 6 0.962 8 0.88 7
1977 0.581 1 0.255 3 0.345 2 0.2810 0.277 8 0.21 8
1978 0.377 6 0.864 4 0.174 6 0.617 6 0.4450 0.39 9
1978 0.776 9 0.176 1 0.944 4 0.259 2 0.204 7 0.16 10
1978 0.274 2 0.278 2 0.099 2 0.144 3 0.1400 0.09 11
1978 0.483 1 0.317 8 0.1931 0.290 6 0.173 8 0.15 12
1978 0.364 5 0.450 7 0.129 6 0.3112 0.277 8 0.19 13
1979 0.486 4 0.2755 0.104 5 0.253 9 0.177 8 0.14 14
1979 0.356 9 0.267 6 0.383 6 0.1810 0.1750 0.15 15
1979 0.2231 0.6857 0.089 9 0.289 7 0.138 1 0.08 16
1980 0.228 5 0.269 4 0.108 5 0.116 6 0.088 4 0.07 17
1980 0.3319 0.204 2 0.1415 0.128 4 0.162 5 0.13 18
1980 0.639 8 0.135 6 0.089 9 0.164 1 0.1859 0.12 19
1980 0.268 8 0.186 6 0.101 9 0.095 0 0.037 2 0.03 20
4.4 2 20
BP : BP , BP
20: 1x10°: 1x 57 443 , SSE<1x10°*,
10°°; 0.01; ,
1.05; 0.7; ), 20
0.9; 0.7 1 3, 4
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Table 3 Smulation results of sediment deposition of Hualiang dam in a single event of rainfall
N /ot It t ! % N t ! ¢ ! ¢ / %
Depostion Real Smulation Absolute Relative Depostion Real Smulation Absolute Relative
year va ue value error error year value value eror error
1973 0.343 0.340 8 - 0.002 2 -0.6414 1978 0.448 0.442 2 - 0.005 8 -1.2946
1973 0.584 0.586 7 0.002 7 0.462 3 1978 0.556 0.549 9 - 0.006 1 -1.0971
1974 0.241 0.242 4 0.001 4 0.580 9 1978 0.889 0.888 9 - 0.000 1 -0.0112
1974 2.070 2.067 8 - 0.002 2 - 0.106 3 1979 0.569 0.566 5 - 0.002 5 - 0.439 4
1975 0.419 0.4195 0.000 5 0.119 3 1979 0.560 0.560 7 0.000 7 0.1250
1976 0.307 0.303 8 - 0.003 2 -1.0423 1979 0.442 0.441 8 - 0.000 2 - 0.045 2
1977 3.081 3.080 8 - 0.000 2 - 0.006 5 1980 0.283 0.2857 0.002 7 0.954 1
1977 0.889 0.893 3 0.004 3 0.4837 1980 0.520 0.516 4 - 0.003 6 - 0.692 3
1978 1.424 1.4227 -0.0013 - 0.0913 1980 0.595 0.594 6 - 0.000 4 - 0.067 2
1978 0.655 0.655 0 0.000 0 0.000 0 1980 0.119 0.1190 0.000 0 0.000 0
4
Table 4 Prediction results of sediment deposition of
Hualiang dam in a single event of rainfall [ ]
. t / t / t / . ! % ( Y Y Y
Depostion Redl Prediction Absolute Ralative [J1. ,2003,19(6) :302-306.
year value value error error [2] , , . [3].
1981 0.891 0.912 0.0210 2.356 9 ,1998(10) :49-53.
1981 0.511 0.520 0.009 0 1.761 3 [3] ) ,
1982 2.348 2,309  -0.0390 -1.6610 1. 2002 13(2) :28-31.
1986 0.483 0.456 - 0.027 0 -5.590 1 [4] _ [3].
,2003 ,25(12) :25-27.
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