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Real Time Flood Forecasting Using Artificial Neural Networks
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Abstract

An artificial neural network model was developed to analyze and forecast real time
river runoff from the Naju watershed, in Korea. Model forecasts are very accurate (i.e.,
relative error is less than 3% and R is great than 0.99) for calibration data sets.
Increasing the time horizon for validation data sets, thus making the model suitable
for flood forecasting, decreases the accuracy of the model. The resulting optimal EBPN
models for forecasting real time runoff consists of ten rainfall and four and ten runoff
data (ANNO0410 and ANN1010 models). Performances of the ANN0410 and ANN1010
models remain satisfactory up to 6 hours (i.e, R is great than 0.92).
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Fig. 1. Training results according to number  Fig. 2. Time series of observed and
of nodes of hidden layer forecasted runoff for events from calibration set

Table 1. Calibration statistics for each model

. RMSE RMAE 2
[+)

Model a b TE RB (%) (m¥/s) (m¥/s) El R
ANNO0404 16 20 0.0142 0.35 18.28 0.03 0.99860 0.9989
ANNO0410 34 21 0.0082 0.08 12.04 0.02 0.99941 0.9994
ANN1010 40 6 0.0085 0.84 13.36 0.02 0.99928 0.9993
ANNO0404T 8 17 0.0219 1.30 21.92 0.03 0.99797 0.9985
ANNO410T 14 20 0.0148 0.69 17.97 0.03 0.99867 0.9989
ANNI1010T 20 17 0.0161 0.00 16.95 0.02 0.99883 0.9989
ANNO0303T 6 22 0.0255 1.33 22.42 0.03 0.99797 0.9983
ANNO707T 14 8 0.0198 0.14 17.99 0.02 0.99868 0.9987
ANNI1000T 10 20 0.0305 291 30.59 0.04 0.99603 0.9972

a; number of nodes of input layer, b; number of nodes of hidden layer
. WTV [ e O B I B R4 O

- - Lz omemmle It - .,
’:E:?mﬂ - - - * g :E ‘; ::'m . T ﬁ"—\_::;:;u "m‘r';;::;;j' “ g
g wj g 5 s ©E
e m, o m o w m
(ANNO0410_ST000714) (ANNO0410_ST000912)
ki " R . L R _m,__‘go
2| ST g BT T T e e ™
z ©cE . _ - JoSE L s Svlmm fu £
1000 a0 1000 »' ‘» .- — e 1000 | RO A C—— 1 ©
° 100 [ -—ﬁL\ 00 0 j 100
° ® Tim‘:o(hv) ‘-"° ° " Time ?:) ” ” ° ® Ti‘:o {he) b o
(ANN1010_ST000714) (ANN1010_ST000816) (ANN1010_ST000912)

o (i o] N R B e
o [ e L B - ] s B
g - e £ 3 | g™ el e
€ o £ £ % | v toresasted __ Giu-torscastea| | @ E
= 3z == 4 F ogmwp- ——- - o S

° * Tim‘:’(hv) " ‘ @ = Time?::) © = Time (hr) i I
(ANNO0410T_ST000714) (ANNO410T_ST000816) (ANNO410T_ST000912)

Fig. 3. Time series of observed and forecasted runoff for validation data
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Fig. 4. Scatterplots comparing observed and forecasted runoff for validation data
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Fig. 5. RB, RMSE, RMAE, El, and R2 as forecasting time from validation sets
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