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Abstract

Rainfall is one of the major and complicated elements of hydrologic system. Accurate prediction of rainfall
is very important to mitigate storrn damage. The neural network is a good model to be applied for the
classification problem, large combinatorial optimization and nonlinear mapping. In this dissertation, rainfall
predictions by the neural network theory were presented. A multi-layer neural network was constructed. The
network learned continuous-valued input and output data. The network was used to predict rainfall. The
online, multivariate, short term rainfall prediction is possible by means of the developed model. A
multidimensional rainfall generation model is applied to Seoul metropolitan area in order to generate the
10-minute rainfall. —Application of neural network to the generated rainfall shows good prediction. Also.

application of neural network to 1-hour real data in Seoul metropolitan area shows slightly good predictions.

1. M8

8 v HE 9 392 A T4 o
ulg & AElE 43 Aok 3 vk olHE A
2 9wty A% sUY Fod F4EALE A3
st AR 9FE sgstn dov, 99
flE BAAMNE HFE A FolA 2R
9, BAgezAN F5dgd xFsn Yk 3¢

2 A% AAE AwEr] At o g Fo 43y
e %] AEY FHon, 2 JAZE Fol/]
Ad3te] dad AL Ffe] I oFo] @ ot
53 =AY Aol B M2 ¥he-8]
Bl P BWRA o Fasitt. 1y 7}
= Al Fzrel wel ZA WtEtr] el o]df
i 52 44 g4t & d7dMe AAPole S



oj§-3te FeZnyg TAHTA 9. 283
BAERYE ARG HE By 4AG
o Hegozy 1 FEy f HA HEIMEH F
£ JEH1A ¥

2 HeAZRY 74

B dydMe ZdES A% 42353 2939
dRozH ZFeAEst olgHH ol Ag¥dgel A
%39l gloltt. et NAYS ol&F FedFE
st EAZET 2L PTG 283 U3
Aol R2E 21E dPdM F=2 olgd AN 2
ol AHZH FYPZAloldl el 2dFo] EAs
o1EANEFE olg@HFrench T, 1992 IFFE,
1993). 18]3, French 5(1992)°] A7 uis} o]
o] el AFFTRE AYsD ol FHEdo o
2720 HAAG A% F=E Az B
o ¥ dFdME AR 2YFe ZVIE FAET
Azt 4ASe =77t Nelgt € o 2439 =7)
E MidA ANAZAA A3AA sie Aed F 2
Asg EHsAt

2392 74 dag 4HFF £9359 p2e &
BeBELdHe] FeRARE oJEFd. F, dA9
ol AygAlztel APt gdol Ae Aoz 7}
Azt AgAiztel Feztgs 4SS FAsn @
Aol F$ARE 2€Foz PR olg Po] T
28 ARIRYL 7o) FEREE ol&3o ey
Fozy didfodol FFH AFY=E AP H
o, ShE AAYRY S dAe A rAsREY the
QA2 A4E 458 £+ A 2ok 23 4¥F
S A 3 Ao BeAEE FASE 2Y 193 A
g 1 dAlst 2 @A AeRaz TP 23 09
F 7HA gy2 P

olst fo] TAHE GZrHe YZAAYL Aoz

Yehile oe 2t
05 = £1(2 Wign Zwidh)) o)
A714, g( )T g )e & FAlole ALYU+E
Uehe, Witk w2 EAbelsl AFREE Uehd
o O 2829 gozH d2stua st Al
tH1elM A FeREas FeAwst @ 2
2o 2y [oME 949F9 48 &7 HygA1Td
Agshs AREA [l Z FeBEie e
=2 FAE06, 28 DAME 4839 Yol M
& WAk F @Al olA9 FeA=d Agse At

A st t-1elMe) A=z FAE
2 (D] AAFRHE Agsr] AdA AL
o] dAol dast. ¥ dA7dAE Karunanithi 5
(1994)0] ol&-§ A o] log-sigmoid Tk Ad
42 727 =39 eYS 19 24sn 2395
Alole} AGgFR olgUTE  o]F Aoz vehy
W ohew g

_ 1
gl(h)* 1+ exp (—h) (2)

&(h)y=nh (3)

ol W 2% 2AFAlole AWz AYPS
olgat7] W&ol 2 ghel eof HeFEs} 42
® 4 317) W2l Karunanithi S(1994)& Hgs 3
Bl AYgss ogddh ¥ dFANE 29 7
$R=t 3X gor] AL ge) FERES 2 o)
b §7) WEel A @Al @WE gz B

h if h20
2,(h)= (4)
0 othenvise

i

FHE ARFEYe sy dARITAZE of
gt 223 BEEEE SN s
momentum W7 ASe4ee WPSUY. FAY



AAFEYEe N2 SgAEe] Rt BE ALH
A B 2 dZo) FHES AUY. & H2E %
FARgol RS g FASTL olol P d2g
NSl 8t 21 dgxtEcl Mze FeAE
£ 2718 1 wWrlx S5E PRE wHez AL
A gl HEAES QT

37499 44 g 2y HLA
FEH EAo AatdA a2n AFYF S
A B2 A AA9 zk5e] o] RFSHAYG BEFE
stk wEo olalg Ay Wad EE Rejsn
PYAF = AL ¢ Fedth B A7 AXE Bras
s} Rodriguez-Iturbe(1976)¢] THAFAZ-EY 2E L o
B3t FE HAAIY £ SRl tisto] e
¢ dAEds e dye Ha, 289a as
i e 4= st F 54 AeAaE 108
FAecz WHANRAG. AAYY d5g st 4890
Z3ARE olgRen s o8 HA ¥ 679

Ae¥Ag A4S RY S gt
AR RY o3 FAZZRE yehd FaA
%8 Table 1ol AAEGT. FolM A2 Z7 2%
0.9014e] A@ASFE 7HE oz vehd w3 $
oA st o}F F2 Q&FHE A= Aoz yE
S, 2¥ [ Y09 Adeilels Ad gz A
22 JEisten, 2y 37 2N AR, g
T 2008 Axe FEP Aoz ey

Fig. 12 Z¢dde=zRE 150 £o] A Azt
Mol ALAE SuMdez Hlmd et @
A AARRY o] FeEwd mEl olFde WYBE

9] 33 FuEg F d&ste Aoz JYeiHh
Fig. 2& 94799 29 Ago @E oj27}¢
©8] dYuAE 29 vehd oz WG 4

Z7 Aol Aol 2 Aoz dehyth

Table 1 Comparison of Correlation Coefficients

(Test data is generated by Bras and

Rodriguez-Iturbe model)

Configuration of Networs
- No. of Nodes Correlation
Prediction Modd 2
Trai Coefficients
R Herations
LayerN} | Layer
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Fig. 1 Comparison of the Results by Surface
Map (t=150 min)
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Fig. 2 Comparison of Generated and Predicted Rainfall
Intensities by Neural Network Mode! I -3
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Fig. 3 Comparison of Prediction Results at
Location 5 in Seoul
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