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Tab.1 The fuzzy clustering index characteristic of the floods in Dahuofang reservoir basin during 1951-2005

Bt PR/ (m® s D) HEK S /105 m? s PRI/ (m® « 5™ D) HEK B /10% m?
19510821 1434 370 19850818 2113 327
19530712 392 89 19860729 2122 614
19530728 2 820 462 19890721 739 184
19750729 4 250 962 20040723 568 115
19850730 1473 284 20040729 619 132
19850803 2139 571 20050701 737 150
19850813 2 609 399 20050813 5 876 799
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Tab. 2 The clustering output of the history floods in Dahuofang reservoir basin
P =A< 71 % 1= 1] IR = S <3 71 | =1 I = S <5 71 1 =1 I = 37 || P S 3
19510821 2 19540913 2 ||19640806 2 19750729 1 19860729 2 19950724 3 19960729 2 ||20040729 3
19530712 3 19600801 19640812 2 19850730 3 || 19890721 3 19950728 1 19960810 3 [|20050701 3
19530728 2 ||19630722 3 |[19640818 3 [ 19850803 2 [[19900812 3 | 19950806 2 |[20010704 3 | 20050813 1
19530818 2 ||19640721 3 |[19650801 3 [ 19850813 2 [[19910728 2 | 19960717 3 /20020731 3
19540825 2 19640729 3 ||19710731 1 19850818 2 ||19930803 2 19960723 2 ||20040723 3
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Fig. 1 The process of classified forecast for real-time flood
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Tab.3 The resultant output of BP neural networks classified model
YIGRFEA
s fiih(E 280 k= i E 2 k= i E 25 k= i E 25
19510821 2.035 8 2 19630722  2.926 7 3 19710731 1.002 2 1 19890721 2.992 7 3
19530712  3.000 0O 3 19640721 2.997 7 3 19750729 1.023 8 1 19900812  2.994 1 3
19530728 2.013 0 2 19640729  2.999 9 3 19850730  2.977 9 3 19910728  1.996 2 2
19530818  1.953 3 2 19640806  2.007 6 2 19850803  1.993 9 2 19930803  1.982 2 2
19540825 2.056 0 2 19640812 1.994 1 2 19850813  2.004 0 2 19950724  2.965 2 3
19540913  2.001 2 2 19640818  2.969 4 3 19850818 1.988 5 2 19950728  0.997 4 1
19600801 0.973 9 1 19650801 2.978 1 3 19860729 1.995 0 2 19950806 1.996 0 2
o 36y B A
it fith(E 280 it fith(E 280 it fith(E 280 it fith(E 285
19960717  2.999 9 3 19960810  2.908 2 3 20040723  2.997 0 3 20050813  0.963 9 1
19960723  2.104 2 2 20010704  2.938 9 3 20040729  2.9859 3
19960729 1.983 1 2 20020731 2.852 2 3 20050701 2.992 5 3
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Tab.4 The evaluation of classified forecasting scheme and comparison between traditional and
classified forecasting methods in Dahuofang reservoir basin
sl K B ki 3 U B sF (1] K A AR 5 Tk R
Eagil]
B/ % MERE AR/ MR HEHFE/ % EHE/ %
Ktk 100 0.008 100 0.114 100 100
— etk 100 0.073 92.3 0.092 84. 6 92.3
Ntk 86.7 0.119 85.7 0.121 100 92.9
SIS 95.6 0. 067 93.0 0.109 94. 9 95.1
1t 8 Wil 87.1 0.103 77.4 0.132 83.9 93.5
iz 55 14
s K ki 3 A g 3 P ) HE K o T 1 B A
\5—'7]
BRR/ G MHRE AR/ MR BHR/ % B/ %
Ktk 100 0.036 100 0.095 100 100
— itk 100 0.119 100 0.126 100 100
Nk 100 0.083 100 0.074 100 100
VeSS IE S| 100 0.079 100 0.098 100 100
1l Gt AR 85.7 0. 087 71.4 0.114 85.7 100
12000 A ] 3 AT L, ) A S Y 3 A7 S Bt K i 7R
P, \.

10000 | — SEhRBUKId R e 5 3 K AT B 4 Y B TR A oI 2 A A s s
8000 — R HHRBUKI R #8834t K S I 94 A GE T
“& 6000 f e,

S | 7
4000 [ A\ 5 &k B
2000 |
] = e LK ik R ) E BTL PR R A A v 25 T T AR A R
1357 9111315171921232527 29 3133353739 - g . RN 8
. Sl A R & TSR 3R G 1 BRI XE ) Ay — 2 4R R A ek A K
2 95728 HoKHEY M A GRS — o e \ 5
o SR IE R SCHER T35 8 KK B3 K 2 B b 7 R
EF R ETE L ) L o )
. , . o kK 43 B . SR PR 3 2 7 v D ok Mt K
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Fig. 3 Showing of the classified forecasting

process for the flood 04723 by stages
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Research on classified flood forecast

based on fuzzy clustering and BP neural networks

REN Ming-lei, WANG Ben-de”

( School of Civil and Hydraulic Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Traditional flood forecast usually tries to find the generic or average disciplinarian of
forming runoff in the basin by rating a set of hydrological model parameters, and its forecasting
precision needs to be further improved. Firstly, the historical floods were divided into several types by
fuzzy clustering ISODATA iterative model, and several sets of hydrological model parameters were
debugged separately. Secondly, BP neural networks classified model was established to judge the
category of real-time flood, and the model parameters fit to the real-time flood were chosen to realize
classified flood forecast. The factual application in Dahuofang reservoir basin shows that this method
can realize the classification of real-time flood on-line, improve the forecasting precision integrally,

and provide reliable information for real-time operation of the reservoir.

Key words: flood forecast; classification; BP neural networks; fuzzy clustering



