HEARSPRE RAY
291 H4-1996= 8H
pp. 109~118

MERBIERO 28t RN &8t AR
A Study on Rainfall Prediction by Neural Network

e d M - MH 2 F &
Oh, Nam Son -« Sonu, Jungho

.................................................................................................................

Abstract

The neural network is a mathematical model of theorized brain activity which
attempts to exploit the parallel local processing and distributed storage proper-
ties. The neural network is a good model to be applied for the classification
problem, large combinatorial optimization and nonlinear mapping. A multi-layer
neural network is constructed to predict rainfall. The network learns continuous -
valued input and output data. Application of neural network to l-hour real data
in Seoul metropolitan area and the Soyang River basin shows slightly good pre-
dictions. Therefore, when good data is available, the neural network is expected
to predict the complicated rainfall successfully.

...............................................................................................................

8 X

N7ge|E e BA/A4AR WPZANE FUSHE ol BFL oJEHY +0H 2y
olch ol @ NAWolES] FHL RFEA, UFTE ZUY AHBTA, wAY AREA
S # uvshdzz, of Fg olgstd BRT 299 dxg ARsith AAFES
Hgety) Aeld ASAY goz EAHE YANEY 2ANEE 58 ¥ 2942E
e AT 2Ee TARET AZTolEd A% BAFe AgAoH

1 A7 29 Ze2Ed HEHRT 1 ABE dAE BEY Vg ma

A ARFolEgS FHY AEI FES HEE A BT THELE F dFE o=

* SZHGUNT Y R 2AFRF AYRA
*x AgUstn %

P29l F4WR 1996F 55 109



LF R
11 813 WA X B8

259 849 BFA, 73 v 9 F
o2 QEld o] @Y A7 1980d ol &
3] gd3lAl WY, olg ¥ A Fe %
iAol By @A digt olsiel HIHEN &
AygERlel 2ol diF 2958, 714, 8%
A FAege] AY T @ RAoUo
(Foufoula-Georgiou8} Georgakakos, 1991). 7
Soll @3 dF= A4 ddsligen, 53
Zolle doltztast Y4 aE o8¢ EFH-
FA%H wge swa FHgo] IYHUG
(French %, 1994a, 1994b; Seo® Smith,
1992). o|& 2 ¥ tj¥& Kalman filter ¢11g]
&€& ol83td Yo Jert o5& AT H{HY
H2 A&Hos AAE ¢ U=F 3 Ad. 2
Ay $-2 vele] 79 A4 de deldxaeg
Adxge HFoz olF ARE o]E¥ ATVl
oot F¢ doltAsges FEECHA 8
= zget §A49 Aozt Ud(elFE F,
1992). jiHq AALGE B3§ Alad FHAA
glo] gHépoll 9Jdle] AARLEE =AY 2H A4F
2Y& FAYE F A (HFE, 1993). wEA &
AFAME ol FH & 7HA AAYole g 2%
o AHgsn 2 e % HEsls4HE AE
8z} gt

12 %2 AT ¥ @l

#iE @ (Neural network)o]&8& 471943
3 W@zl (Parallel local processing)& 4
o= Aoz A4 FHo #FE olET
FEpyolr), Qi M kel FAE ¥Y
of o8 zFsla, WHEAME &Y, £H 43
QZE A ¥ EAFAE o wH(Neu-
ron) & @&§ shue] JFERERNEA, F99 w9
o] Ix 2 45 AFH] Hy AFAE o|FA |
th olg Aoz YT AFY)EL W
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o] A A, J3itY {FB(Local operation), ]
Y Ag 5& Eoz 4 . oly¥ NAY
o]l&9] AAHe RFFA (Classification problem),
Hies Zgd HAAIEA, B3 vdY AW
(Mapping) 24| SollA 3 Jebdot.

A7) g ol&3Ql side 1950 ddio] o]
FolF o, oM g0 2ol AMFE Fadte
aztdd EFdugo] Awdx AUtk 2ot
19803t Fyle] FolM HFEH F&¢ weEn
tEo] 4R ggrhyo] MEEEA U A
To Fgol A AIFEH. ol AAGelE
& FE% =gslels Ales H2 AlEES
o, Zuleo] ol& HELF A7t U French
%, 1992; Karunanithi %, 1994; ZHF#,
1993). Z$-o %o sl ANADol&& o|§3}e
= AEs FddAe ffled, French §
(1992)0] 22191 79-3& LEANY ¥ ojd 4F
Fol& g HL3%t.
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Fig. 1. Structure of Two-lLayer Network
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Table 1. Comparison of Errors (Seoul)

Configuration of Network Errors
Number of Nodes . K . Relative
. . Normalized | Normalized | Normalized .
Prediction Model Input | Hidden | Output | [TOning | Typ, Men | RMSE | Foorin
Layer(N) Layer Layer 8 Error Error Error Moment
1-1 16(N) 100 0.6467 0.6146 0.5590 -0.1633
1-2 16 16(N) 500 0.5439 0.5518 0.5050 0.0362
Type of 1-3 32(2N) 100 0.4824 0.5749 0.4897 0.0933
Neural 14 32(2N) 16 500 0.6618 0.5530 0.5104 -0.0692
Network 11-1 32(N) 100 0.5512 0.6462 0.5516 0.1288
n-2 32(N) 500 0.6297 0.6341 0.5637 0.0973
11-3 32 64 (2N) 100 0.6727 0.6526 0.5808 -0.1196
4 64(2N) 500 0.6067 0.5811 0.5139 0.0102
Table 2. Comparison of Correlation Coefficients (Seoul)
Configuration of Network
. Number of Nodes .. Correlation
Prediction Model Tnput Tidden Outpt raining Coefficient
Layer(N) Layer Layer
1-1 16(N) 100 0.7015
1-2 16 16(N) 500 0.7111
1-3 32(2N) 100 0.7544
Tpe o 1< 3200 16 500 0.7271
Network -1 32(N) 100 0.6468
n-2 32(N) 500 0.6375
-3 32 64(2N) 100 06123
-4 64(2N) 500 0.7039
Table 3. Comparison of Errors (Soyang River Basin)
Configuration of Network Errors
Prediction Model Number of Nodes Training | Normalized | Normalized | Normalized Eoauve
Input Hidden Output Iterations Max. Mean RMSE the 0%
Layer(N) Layer Layer Error Error Error Moment
1-1 12(2N) 100 0.7977 0.8985 0.7751 -0.0415
1-2 6 12(2N) 500 0.7657 0.9078 0.7504 -0.0099
Type of 1-3 24(4N) 100 0.8233 0.9398 0.7830 0.0118
N"e':d 14 24(aN) : 500 0.8002 0.8557 0.7362_ | 00445
Network n-1 24(2N) 100 0.8499 0.8508 0.7741 ~-0.2269
-2 24(2N) 500 0.8255 0.8690 0.7663 -0.0935
n-3 12 48(4N) 100 0.9107 0.8049 0.8208 -0.6393
-4 48(4N) 500 0.8690 0.8010 0.7847 ~0.1246
Table 4. Comparison of Correlation Coefficients (Soyang River Basin)
Configuration of Network Correlation Codfficients
- Number of Nodes .
Prediction Model Tput Hidden Gutput Tram.mg - —
Layer(N) Layer Layer Iterations Maximum Minimun Mean
1-1 12(2N) 200 0.5636 0.3886 0.4447
1-2 6 12(2N) 200 0.5651 0.3567 0.4887
T of 1-3 24(4N) 500 0.6035 0.3311 0.4271
N’;‘:;ﬂ T4 24(4N) 6 200 0.6492 0.4082 0.5088 |
Network -1 24(2N) 500 0.6437 0.3023 0.4372
n-2 24(2N) 200 0.5298 0.3059 0.4418
-3 12 48(4N) 200 0.4817 0.3054 04133
4 48(4N) 500 0.4981 0.2405 0.4464
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Fig. 2. Comparison of Prediction Results (at Eurpyung Gu in Seoul)
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Fig. 3. Comparison of Prediction Resuits (at Inje)
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