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Application of improved BP neural network algorithm in flood forecasting
in the middle and small watershed
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Abstract: Dingan river watershed,one of the primary tributary of Wanquan River and located at the cen-
tral part of Hainan Province, is a typical middle and small watershed. Aiming at solving the problems of
prediction results unsmooth and in risk presenting outliers when using BP neural network flood forecas-
ting, the multi-time synthesis algorithm and smoothing algorithm are proposed considering the character-
istics of hydrological processes. Selecting the Dingan River watershed of Hainan province as the study ar-
ea and adopting multiplayer feed-forward BP neural network are to build several different plans for com-
parison and analysis. The results show that the proposed method can be used to compensate for the defi-
ciency of the original algorithm in improving the accuracy of flood forecasting , with a good practical val-
ue as a useful reference for the traditional forecasting methods.
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Fig. 1 Forecasting outliers schematic diagram
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Fig. 2 Distribution of hydrological station network

in Dingan River watershed
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Fig. 3 Global error variation of neural network cross
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Tab.1 Accuracy of flood peak statistics in calibration period
QO Q1 Q2 Q3 Qls Qn Qris
i) R/ WA/ ZEE/ WRE/ M/ WRE/ ZME/ WR/ EME/ WRE/ EMH/ WE/ ZHE/
(m*/s) (m*/s) Y% (m'/s) % (m'/s) % m*/e) U m/s) N (m¥/s) %

Y051006 2560 2886 12. 75 2858 11. 66 2669 4.24 2886 12.75 2572 0. 46 2572 0. 46
Y071011 1620 1616 —0.24 1608 —0.77 1818 12. 19 1616 —0.24 1481 —8.56 1481 —8&.56
Y081003 1090 1059 —2.82 1057 —3 1089 —0.1 1059 —2.82 1053 —3.41 1053 —3.41
Y081012 2810 3088 9.9 3175 12.98 3063 9.01 3088 9.9 3004 6.9 3004 6.9
Y090922 1860 2031 9.22 1941 4. 38 2016 8. 39 2031 9.22 1861 0. 08 1861 0.08
Y101012 3250 3132 —3.64 3196 —1.66 3062 —5.78 3132 —3.64 3097 —4.7 3097 —4.7
Y110924 2460 2872 16. 74 3006 22.2 2952 19. 98 2872 16. 74 2796 13. 67 2796 13. 67
Y111107 2630 2904 10. 4 2969 12. 88 2854 8. 54 2904 10.4 2777 5.6 2777 5.6
Y120615 526 606 15. 27 631 19. 96 693 31. 8 606 15. 27 603 14. 64 603 14. 64
Y131110 3110 3142 1. 04 3202 2.96 3063 —1.5 3142 1. 04 3112 0. 07 3112 0.07
1A 8. 20 9.25 10. 15 8. 20 5. 81 5. 81
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Tab. 2 Accuracy of depth of runoff statistics in calibration period
QO Q1 Q2 Q3 Qls Qrr Qris
WS BRI/ RWE/ M/ RRE/ EM/ RRE/ EM/ RRE/ EM/ RRE/ EME/ BRRE/ EM/
mm mm mm mm mm mm mm mm mm mm mm mm mm
Y051006 223.4 198.0 —25.3 196.5 —26.9 190.0 —33.4 200.6 —22.8 194.8 —28.6 195.0 —28.3
Yo071011 253.1 216.6 —36.5 217.6 —35.5 214.6 —38.5 220.3 —32.8 216.4 —36.7 217.7 —35.4
Y081003  86.2 77. 4 —8.7 78. 4 —7.8 78.2 —8.1 79.4 —6.8 78.0 —8.2 78.7 —7.5
Yo081012 433.9 419.5 —14.3 416.6 —17.5 401.2 —33.1 431.0 —2.9 412.4 —21.5 415.6 —18.2
Y090922 319.2 307.6 —11.6 310.6 —8.9 307.5 —12.3 317.0 —2.2 308.5 —10.7 311.6 —7.6
Y101012 561.5 528.8 —32.7 520.0 —41.5 492.9 —68.6 546.1 —15.3 513.9 —47.6 518.1 —43.4
Y110924 547.8 489.5 —358.4 499.9 —48.1 499.8 —48.2 506.1 —41.7 496.4 —51.5 500.2 —47.7
Y111107 165.9 145.8 —20.1 145.2 —20.7 140.6 —25.3 147.4 —18.5 143.8 —22.1 145.1 —20.8
Y120615  60.4 53.5 —6.9 54. 8 —5.7 55.9 —4.6 54.9 —5.5 o54.7 —5.7 54.9 —5.5
Y131110 255.7 245.5 —10.2 238.2 —17.6 221.2 —34.7 249.9 —5.8 235.0 —20.7 2359 —19.8
A 22.5 23.0 30.7 15.4 25.3 23.4
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Tab. 3 Accuracy of the NSE and the error of peak time statistics in calibration period
" Q1 Q2 Q3 Qls Qr Qris
AT/h NSE AT/h NSE  AT/h NSE AT/h NSE  AT/h NSE AT/h NSE
Y051006 1 0.975 2 0. 964 3 0. 940 1 0.974 2 0. 975 2 0.975
Y071011 1 0. 955 -7 0.923 —6 0. 874 1 0.963 1 0.939 1 0.943
Y081003 1 0. 964 1 0.942 —5 0. 904 1 0. 964 2 0. 959 2 0. 960
Y081012 1 0. 962 2 0. 928 3 0. 878 1 0.962 1 0. 957 1 0. 959
Y090922 —4 0. 968 —2 0.955 —1 0.924 —4 0.962 —1 0. 968 —1 0.966
Y101012 2 0.974 3 0. 960 4 0.935 2 0.973 2 0.974 2 0.974
Y110924 —1 0.939 0 0.918 1 0. 880 —1 0.932 0 0. 936 0 0.935
Y111107 —1 0.974 0 0. 952 1 0. 898 —1 0.976 1 0. 966 1 0.967
Y120615 1 0. 895 2 0. 889 2 0. 872 1 0.917 1 0. 909 1 0.911
Y131110 1 0. 980 2 0. 966 3 0.930 1 0.978 1 0.977 1 0.977
1A 1.4 0. 959 2.1 0. 940 2.9 0. 904 1.4 0. 960 1.2 0. 956 1.2 0. 957
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