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Flood Stage Forecasting using Kohonen Self-Organizing Map
M2 E g

Abstract

In this study, the new methodology which combines Kohonen self-organizing map(KSOM) neural networks model and
the conventional neural networks models such as feedforward neural networks model and generalized neural networks
model is introduced to forecast flood stage in Nakdong river, Republic of Korea. It is possible to train without output data
in KSOM neural networks model. KSOM neural networks model is used to classify the input data before it combines with
the conventional neural networks model. Four types of models such as SOM-FFNNM-BP, SOM-GRNNM-GA,
FENNM-BP, and GRNNM-GA are used to train and test performances respectively. From the statistical analysis for
training and testing performances, SOM~GRNNM-GA shows the best results compared with the other models such as
SOM-FFNNM-BP, FFNNM-BP, and GRNNM-GA and FFNNM-BP shows vice-versa. From this study, we can suggest
the new methodology to forecast flood stage and construct flood wamning system in river basin,
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2. 334 27| Z2&3} $<(Kohonen Self-organizing map, KSOM)
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3.1 9ursta 3 A2 YR H(Generalized regression neural networks model, GRNNM)

2 d3 Hed guistg 3AAEYEE(GRNNMS B 28 AW EF(Radial basis function neural
networks model, RBENNM)¢] & ® FHejo] AAYEHoltl, GRNNMS 8%, 2495, Fi5 2 28359 4709 &
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Fox19) HagaHo) 72E F A LFE(Supervised training) 22 FAECHAAY F, 2001; Kim and Jee, 2006;
Specht, 1991; Tsoukalas and Uhrig, 1997, Wasserman, 1993).

3.2 A3k AAY R (Feedforward neural networks model, FFNNM)
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38 2 B9 BRESKHE, EHAE) a8 20) 25909 HTESAE, AEAR)

1. 2 A0 AEE EFAXE

kS A A Z Az Hy) (AN AFES (m) v 1
1991.08.22 - 08.31 240 8.35
1993.07.11 - 07.20 240 8.21
nE
1993.08.07 - 08.16 240 9.05
2003.09.11 - 09.20 240 12.07 B 5 oo
1991.08.22 - 08.31 240 8.34
1993.07.11 - 07.20 240 7.90
A
1993.08.07 - 08.16 240 8.97
2003.09.11 - 09.20 240 11.82 Bl ool
1991.08.22 - 08.31 240 8.78
1993.07.11 - 07.20 240 8.01
2] =
1993.08.07 - 08.16 240 9.01
2003.09.11 - 09.20 240 11.70 Bl 5 vin

2 2t AZYERE SAHEN 43t (HSXH)

SOM-FFNNM-BP SOM-GRNNM-GA FFNNM-BP GRNNM-GA

Ad | BA5EA
Training Testing Training Testing Training Testing Training Testing
CC 0.991 0.980 0.997 0.976 0.974 0.977 0.996 0.977
RMSE(m) 0.312 0.969 0.172 1.034 0.625 1.007 0.190 1.005

A%

E 0.979 0.908 0.994 0.895 0916 0.901 0.992 0.901
MAE(m) 0.227 0.649 0.107 0.659 0.449 0.786 0.146 0.799
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