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Abstract: Jiangsu provinceis located in the Yangtze and Huaihe River basins, which is one of the areas most
severely affected by droughts and floods. Therefore, it is important to study on the precipitation forecast in
this area for the flood control with drought relief. In this paper, the precipitation forecast model based on BP
Neural Network and Wavelet Neural Network is established with the precipitation data from four rainfall sta-
tions in Jiangsu Province, which include the Xuzhou, Ganyu, Dongtai and Nanjing Stations. The following
conclusions can be obtained by the example analysis: 1) The minimum relative error of BP neural network is
1.16%, the maximum relative error is 16.35%, the determine coefficient is 0.87, the mean square error is
4.27%; 2) The minimum relative error of WNN neura network is 0.7%, the maximum relative error is
88.65%, the determine coefficient is 0.94, the mean square error is 4.2%. The results show that: 1) It is feasi-
ble to apply the back propagation neural network precipitation forecast model. To a certain extent, this model
can reflect the trends of the precipitation; 2) There is more error of WNN in some years, so a variety of
forecasting methods in practice are used to mutual authentication and mutual checking to improve forecast
accuracy.

Keywords: Back Propagation Neural Network; Wavelet Neural Network; Annual Precipitation;
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Table 1. Result and error of precipitation forecast based on BP-Neural Network (mm)
5 1. BP RERE R TRIRE R RIRE(Mm)

Pk TiH 2005 4 2006 4 2007 4 2008 4 2009 4
S B 1162.9 879.8 921.1 867.6 750.9
TR SUECLIEN 1116.0 890.0 885.2.4 908.4 873.7
5 2 (%) 4.03 1.16 3.90 470 16.35
S B 1237.5 1102.7 12221 1097.5 755.8
Lo TR AH 1288.3 1213.7 1282.8 1147.8 7395
AR IR 2 (%) 411 10.07 4.97 458 2.16
S 1104.1 1083 1135.2 852.0 1104.6
REuk SUECLIEN 1155.7 1001.3 1092.3 963.2 1079.8
2 (%) 467 7.54 3.78 13.05 2.25
S B 992.3 1106.8 1070.9 975.0 13635
A TR AH 966.8 1037.9 10015 1001.0 1317.0
AR IR 2 (%) 257 6.23 6.48 2.67 341
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Figure 1. Observed and forecasted precipitations for each station during 2005-2009
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Figure 2. Wavelet decomposition for each station
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Table 2. Precipitation forecasts of WNN( mm)
& 2. NRARE MK FIRIERILE R (mm)
I3k TiH 2005 4 2006 4 2007 4 2008 4 2009 4
SeE 1162.9 879.8 9211 867.6 750.9
TRk e 1095.6 889 924.3 861.2 771.2
AHXT 15 22 (%) 5.79 22 0.7 157 7.01
SEME 12375 1102.7 1222.1 1097.5 755.8
Cogip TRIME 1189 11525 1073.3 1116.6 1048.7
HEFR 2 (%) 5.97 7.35 18.67 2.85 88.65
A 1104.1 1083 1135.2 852 1104.6
REuh ToE 1098.6 1096.9 1097.1 1097 1097.8
HEFR 2 (%) 0.77 2.02 5.14 53.41 0.96
A 992.3 1106.8 1070.9 975 1363.5
i atul ToE 1041.4 1130.8 1095 1012.1 1100.1
HENHR 2 (%) 9.28 3.73 3.97 7.24 29.23
Table 3. Theresults of BP/WNN precipitation forecasts (mm)
& 3. & BP/WNN Bk FURERIZE R 3FEL (mm)
BP WNN
BIgEl A SeE
T AR R 2 (%) T AART IR (%)
2005 1162.9 1116.0 4.03 1095.6 5.79
2006 879.8 890.0 1.16 889.0 2.20
R 2007 921.1 885.2 3.90 924.3 0.70
2008 867.6 908.4 4.70 861.2 1.57
2009 750.9 8737 16.35 771.2 7.01
2005 12375 12883 411 1189.0 5.97
2006 1102.7 11137 10.07 1152.5 7.35
T 2007 12221 1232.8 4.97 10733 18.67
2008 1097.5 1147.8 458 1116.6 2.85
2009 755.8 7395 2.16 1048.7 88.65
2005 1104.1 1155.7 4.67 1098.6 0.77
2006 1083.0 1001.3 7.54 1096.9 2.02
Reuk 2007 1135.2 1092.3 378 1097.1 5.14
2008 852.0 963.2 13.05 1097.0 53.41
2009 1104.6 1079.8 2.25 1097.8 0.96
2005 992.3 966.8 2.57 1041.4 9.28
2006 1106.8 1037.9 6.23 1130.8 3.73
T il 2007 1070.9 10015 6.48 1095.0 3.97
2008 975.0 1001.0 2.67 1012.1 7.24
2009 13635 1317.0 3.41 1100.1 29.23
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Figure 3. Comparison of observed and forecasted precipitations for each station
3. &Mk BP/WNN SERME SR ERT LA
Table 4. Comparison of BP/WNN precipitation forecasts for each station
% 4. &MuL BP/WNN R FRIEEERIBE It
3l g5 Ll /MR R 2 NN DC MAE MSE
BP 1.16% 16.35% 0.78 6.03% 63.7
e i
WNN 0.7% 7.01% 0.94 4.2% 318
BP 2.16% 10.07% 0.86 5.18% 65.3
oy gty
WNN 2.85% 88.65% 0.25 24.7% 150.4
. BP 2.25% 13.05% 0.55 6.26% 69.5
REuk
WNN 0.77% 53.41% -0.16 12.46% 1111
L BP 2.57% 6.48% 0.87 4.27% 511
P 5k
WNN 3.73% 29.23% 0.24 10.69% 121.9
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