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Research on real-time correction method of
flood forecasting in small mountain watershed

HAN Tong, LI Zhijia, LIU Kailei, HUANG Pengnian
( College of Hydrology and Water Resources, Hohai University, Nanjing 210098 , China)

Abstract; Considering the poor performance of existing real-time correction methods of flood forecasting in small
mountain watersheds, this study introduced the K-nearest neighbor algorithm into the real-time correction method of
flood forecasting. The real-time correction model based on the K-nearest neighbor algorithm ( the KNN method) was
built and the Shabu Basin, in Anhui Province, was chosen as the experimental basin. Meanwhile, the real-time
correction method of back-propagation neural networks (the BP method) and the traditional error autoregression
method (the AR method) were also used to analyze the correction results of correction models with the evaluation
indices of the flood peak relative error and the certainty coefficient. The results showed that the KNN method
improved the most on the error correction of flood peak and the BP method was more accurate. The correction
ability of the KNN method improved more when the historical flood data were added to the learning sample. The
KNN method can effectively avoid the defect of the AR method, that the flood peak error cannot be controlled. The
KNN method is well-adapted and sensitive, has high accuracy, and can be used as an effective tool to promote real-

time correction in small mountain watersheds.

Key words: real-time correction; small mountain watershed; K-nearest neighbor algorithm; back-propagation

neural networks; error autoregression method; Shabu Basin
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Table 1 Comparison of correction performance indices of three real-time correction methods

e HEIER 2/ % BETER A

B RIRIE KNN BP AR 3 RALIE KNN BP AR %
2001071601 -5.4 L8 -0.6 2.7 0.815 0.932 0.914 0.825
2002062201 ~18.5 2.3 0.1 10.8 0.726 0.835 0.872 0.796
2003060608 4.7 0.3 3.6 3.2 0.874 0.920 0. 904 0. 891
2004070303 -21.3 -4.6 -5.1 17.2 0.795 0.853 0. 890 0.823
2005060719 1.6 0.5 0.1 0.1 0. 861 0.943 0.925 0. 906
2006061910 ~14.2 4.3 -1.2 4.9 0.854 0. 890 0.874 0.872
2007061811 -5.2 -1.7 -0.1 0.3 0. 829 0.916 0. 864 0.814
2008070604 0.4 0.1 0.0 1.3 0.912 0. 968 0.955 0.926
2009060909 9.7 2.3 0.9 3.9 0.879 0.921 0. 896 0.913
2010072319 2.4 “11 0.1 ~0.7 0.943 0.971 0. 962 0.955

1 af Il .
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Table 2 Comparison of correction performance indices of KNN method with different storage capacity data

e LR 22/ % WiE vk R AL
R IE m=25At m=50A¢ m=T75At R IE m=25At m=50A¢ m=75At
2001071601 -5.4 1.8 1.8 1.8 0.815 0.819 0. 832 0. 844
2002062201 -18.5 -2.3 -2.3 -2.3 0.726 0.792 0. 835 0. 842
2003060608 4.7 0.3 0.3 0.2 0. 874 0. 891 0. 920 0.931
2004070303 -21.3 -7.6 -7.6 -7.6 0.795 0.822 0.853 0. 856
2005060719 1.6 0.5 0.5 0.4 0. 831 0. 854 0. 884 0. 887
2006061910 -14.2 -4.3 -4.3 -4.3 0.817 0. 837 0. 870 0.874
2007061811 -5.2 -1.7 -1.7 -1.6 0. 829 0. 843 0. 864 0. 870
2008070604 0.4 0.2 0.1 0.1 0.912 0.912 0.920 0.935
2009060909 9.7 2.3 2.3 2.3 0. 879 0. 899 0.913 0.924
2010072319 -2.4 -1.4 -1.1 -0.9 0. 943 0.947 0.971 0.974
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