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Abstract

Five input determination techniques (Cross correlation-C, Stepwise regression-S Cross correlation+Stepwise regression-CS,
Genetic algorithms-G and Supervise-Sp) were investigated by comparing them using all input variables. An artificial
neural network was used for flood forecasting at 24 and 48 hr in advance at M.7 station, and the input variables were
hourly water levels monitored from M.181, M.179, M.176 and M.182 stations. In addition, two learning algorithms of
the artificial neural network (Levenberg-Marquardt algorithm and Bayesian Regularization algorithm) were investigated.
Finding the suitable number of hidden nodes (increasing from 1 to 2n+1 node) was also included in this research.
It was found that for flood forecasting at 24 and 48 hr in a 2007 event, C and CS techniques were the best.
The suitable number of hidden nodes was 1 node and both learning algorithms had similar performance. In addition,
the model performances were pretty good by error value approximately 8.7 and 12.7 centimeters or CE value with

0.99 and 0.98 for forecasting 24 and 48 hr in advance respectively.
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Water level (m) Flood event during 2007-2011
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Figure 3 Hydrograph at M.7 between 2007-2011
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Table 1 Input variables t+24

Variables Input determination techniques
AC AS ACS AG ASp

M.7 X X X X X
M.7_12 X X X X

M.7_24 X X X X

M.181 X X X X X
M.181_12 X X X
M.181_24 X X X

M.179 X X X X X
M.179_12 X X X X
M.179_24 X X X

M.176 X
M.176_12

M.176_24 X

M.182 X X X X X
M.182_12 X X X X
M.182_24 X X X
Total 12 12 10 11 5

Table 2 Input variables t+48

Variables Input determination techniques
BC BS BCS BG BSp

M.7 X X X X X
M.7_12 X X X X
M.7_24 X X X X
M.181 X X X X X
M.181_12 X X X X
M.181_24 X X X
M.179 X X X X X
M.179_12 X X X X
M.179_24 X
M.176 X X X
M.176_12 X
M.176_24
M.182 X X X X
M.182_12 X X X X
M.182_24 X X X
Total 12 13 11 9 5
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Figure 4 CE and RMSE of ANN models for t+24 hr
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Table 3 RMSE and CE for ANN model performances t+24

Model t+24
RMSE CE
LM BR LM BR
AC/AS 0.087 0.087 0.990 0.990
ACS 0.087 0.087 0.990 0.990
AG 0.093 0.092 0.989 0.989
ASp 0.146 0.146 0.973 0.973
AA 0.093 0.093 0.989 0.989
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Figure 5 Hydrographs for t+24 hr
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Figure 6 PDIFF of ANN models for t+24 hr
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Figure 7 CE and RMSE of ANN models for t+48 hr
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BA 0.144 0.143 0.975 0.975
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Figure 8 Hydrographs for t+48 hr

Artificial Neural Network Models for Flood Forecasting in Lower Mun Catchment 593

ﬁ%m%fumiwmﬂirﬁizﬁuﬁwgoq@lumswmﬂsnf
48 rlussrswin Gﬁamiﬁyui BR v=1¥nafiaingnin
LM uaztfiadswnlnualuduganfuunnii $ouas 50
paswIndayarin gmSusulnuefifldnada CE
wae RMSE ﬁﬁﬁq@ fa 1 lnua wmﬂirﬁmszé’]’uﬁ"]gaq@]
RN U395 8 10 LIUALIAT UasUULSIaaR
lﬁmwmjuﬂwmﬂﬁq@ﬁa BC uaz BCS Lﬁaﬁmsmﬁaga
ot BC uaz BCS lilddaiandayaiidt M. 176
S'f%am%:uamlﬁﬁudﬁagas:é’uﬁﬁ M.176 Anadaninu
Ltsjuﬂﬂumiwmﬂmimizﬁuﬁ’]gaq@ gasnndh M.7 (Figure 9)

PDIFF_BC PDIFF_BS
0.40 0.40
...... M
0.30 0.30
........ BR
0.20 A"N/\'\ 0.20 - - wess
0.10 "t 010 b=
0.00 0.00 Hidden node
12345678 9101112 12345678910111213
PDIFF_BCS PDIFF_BG
0.40 0.40
0.30 030 —m— M
0.20 o . 020 | pprrrrre—agartaseonssetttt BR
O ki -
0.10 0.10
0.00 0.00 Hidden node
12345678 91011 1 2 3 4 5 6 7 8 9
PDIFF_BSp PDIFF_BA
0.40 040 ™
0.30 e | 0.30 .
020 020 | eI
0.10 0.10 N/
0.00 0.00 Hidden node
1 2 3 4 5 123456789101112131415

Figure 9 PDIFF of ANN models for t+48 hr
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