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Flood Stage Forecasting using Class Segregation Method of Time Series Data
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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, FFNNM-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-FENNM-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 warning system in river basin.

Key words : Flood stage forecasting, Unsupervised algorithm, Kohonen self-organizing map, Neural

networks model
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2. 2549l X7 == 3} s5(Kohonen self-organizing map, KSOM)
2.1 25d X7 =3F s g9 729

Il A7) ZA3Fek4 Al A W2 (Kohonen self-organizing map neural networks model, KSOM-NNM)
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Gtk B Ao AlgdE AgE =7t FAEAYFEAR A 2~d(Water management information system,
WAMIS)9] & ¥ o)A (www.wamis.go.kr)®] 3 F/MARE o]&3lgtt te F 18 H Ao Algd 3
TAAEE YEI L T}

9 HAESAEE BT AR S A olth
Y (GRNNM) 2 A3y A4 R (FFNNM) 9
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oo A3 SOM-FFNNM-BP, SOM-GRNNM-GA, FENNM-BP 2 GRNNM-GA<¢] 3435
Zﬂ(Overﬁtting problem)E ZFE3&}7] ¢3le] wx}7 59 (Cross-validation method) S % &8ttt w7 594
© 24 RMSEo] =23 wj7i#] nE %%Z}E% FTAANINA st Aol ofaL, 7 FR AL wpA e )
EXARRZA wAH T Yol wl AEEAZ HA=A H2EAT Y HiAFeae] a3
AR 48] FAHL Jdv AFdE FaEA @G Frhee AEFE UErE Ao t(Bishop, 1994;
Haykin, 1994; #1744 4¢, 2005). th& 1 29 (a)-(b)E A& FHARAH Uit TS5 $d 9 #1354
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E 2. Z MEYZEH EAREN Zo XSKH)
SOM-FFNNM-BP SOM-GRNNM-GA FFNNM-BP GRNNM-GA
A | SASAEA
Training Testing Training Testing Training Testing Training Testing
CcC 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 0.916 0.901 0.992 0.901
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