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Abstract

The purpose of this study 15 to lorecast of runofll hydregraphs according to rainfall event in a
stream The neural network theory as a hydrelogic blackbox medel is used to solve hydrological
prablems. The Back-Propagation(BP) algorithm by the Levenberg— Marquardc(LM) lechniques and
Radial Basis Function(RBF) network in Neural Network(MN™) models are used. Fumofl hy drograph
is lorecasted in Bochecng stream basin which 1s a [HFP th(. 1epreSLr1Lat1v basin. The possibility of
a summlation for runoff hydrographs about unlearned stations is considered The resulls show that
NN models are performed to elfective learning for rainfall -mnoll process of hydrologic system
which involves a complexity and nonliner relationships. The REBF nelworks consist of 2 learning
steps. The first step 15 an unsupervised learning in hidden layer and the nexl step 15 a supervised
learning in owpuat layer. Therefore, the RDF networks could provide rather lime saved in lhe
learning step than the BP algorithm. The peak discharge both BP algorithm and OBF networl
model 1 the estunation of an unleamed are a 15 irended to observed values.
kaywords @ Runoll Hydrograph, Back-Propagation algorithm, Levenberg-Marquardi method,

Radial Basis Function Network
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E 1. B HRE TR SPAR
rainfall discharge r § mEximam
No begirning dale Auration duration mam{mumf 1@1{3]1 discharge
(hr) () mim/hr {cms)
1 1983, 519 08.00 10 72 1480 167.17
2 1983. 7.14 1500 16 104 822 91.71
3 1933, 8.23 24:.00 14 A5 10.30 57.37
4 1984 6 6 13.00 13 h3 16 70 88.8G
3 1984, 6,18 13.00 3 57 20070 00.56
6 14984, 7.12 13:00 10 a7 9.90 145 25
7 1881, 729 08:00 3 39 13.50 3952
2] 1985 825 1300 6 A6 G40 3199
9 1985, 9 & 16:00 G 100 1480 az.45
10 1985, 9,18 23:00 13 50 10,50 275,73
11 1986, G.28 13:00 9 70 920 57.24
12 1986, 7.11 07:00 7 47 1100 89 85
13 1986 827 09.00 G 61 9.30 q0m
14 1987. 6. 1 1800 21 129 510 31.05
15 1987, 6.10 15:00 13 89 1400 148,75
16 1987, 8, 2 22.00 4 32 3.40 5367
17 1987, 8 7 14:00 10 52 732 10013
18 1988. 711 07:00 3 30 1408 22962
19 1988 7.23 10.00 4 27 864 14514
20 1990 6.19 0500 19 o 1310 21
21 1990. 820 1400 28 71 22,00 201.64
) 1991 926 1000 33 92 5,83 58.30
) 1992, 8.21 19:00 1a 78 154 TR.82
21 1893, .28 07:00 6 a6 18,68 249 44
25 1993, 8.20 17:00 25 55 517 7635
26 1996. 5.16 20.00 40 100 1258 37385
27 1996, 6.24 06:00 65 100 9.736 253,64
23 1996, 7.12 23:00 81 100 3.93 25,59
29 1996 826 01-00 7o 100 8.57 84.83
30 1997 6.24 11.00 al 94 18.74 357.04
3l 1997. 6,30 21.00 32 7 24,53 033,82
32 1997, 7. 4 24.00 44 a7 10835 280,17
33 1597, 7.15 05.00 40 9z 9,95 272.96
34 1897 &, 2 24100 39 121 36 36 986 37
35 1898 624 16:00 11 32 1285 158.53
36 1998 £30 1000 G5 a5 1752 §3-1.00
37 1998 8 4 0400 37 72 12.80 248.97
38 1998 810 2100 49 89 37.13 51-10.29
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spread e SRgF dE&Epl Sl oY S5EE ASeloirh 2l JEAdE o9 3
7 2. BPNZ RBFN2| 23533 uju
. . EARES Pk B , MF VE Time
1 T =™ e 3 4 e
Algorithm T s spread s G R EMSE () (o (i)
EF1 5 0983 | 0965 | 58410 | 5562 | 2727 155
:,Lw]ilj - B2 10 Tteranons | 0952 | 0963 | 56506 | 241l | 2388 235
CLEVENDES Ty 12 500 0920 | 0848 | 85139 | 3011 | 6543 258
Marquardt) -
BP 15 0033 | 0831 | 72676 | 2560 | 5135 a2
REF1 15 0020 | 0972 | 46428 | 2222 | 2084 98
B RBEZ 20 Spread | 0087 | 097 | 49281 | 2409 | 2119 139
REL3 | %5 40 0985 | 0970 | 5187 | 1632 | 2128 174
RET4 30 0934 | 0989 | 5106 | 4u70 | 2187 197
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6.6% ol vERdE, RBFNOlA= CC 08801 =s3 ppe sxe 371z RBF1 282 44121717
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1 0978 0.9506 325980 5.651 -2718
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Marquardi) 3 0.832 0.697 Q24 906 12.355 (484

4 0837 0701 1039.659 23.487 14.611

1 0.984 0.969 275 190 0.955 ~2.849

REF) 2 0987 0.935 396.074 1.787 2171

3 0920 0816 612516 3090 | -2232
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