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The Neural Network Models which mathematically interpret human thought processes were applied to resolve
the uncertainty of model parameters and to increase the model's output for the streamflow forecast model. In
order to test and verify the flood discharge forecast model eight flood events observed at Kumho station located
on the midstream of Kumho river were chosen. Six events of them were used as test data and two events for
verification. In order to make an analysis the Levengerg-Marquart method was used to estimate the best
parameter for the Neural Network model. The structure of the model was composed of five types of models by
varying the number of hidden layers and the number of nodes of hidden layers. Moreover, a logarithmic-sigmoid
varying function was used in first and second hidden layers, and a linear function was used for the output.
As a result of applying Neural Networks models for the five models, the N10-6model was considered suitable
when there is one hidden layer, and the N10-9-5model when there are two hidden layers. In addition, when all
the Neural Network models were reviewed, the N10-9-5model, which has two hidden layers, gave the most

preferable results in an actual hydro-event.
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Table 1. Test and Verification Period

Duration Total
Storm No. Date (hr) Rainfall(mm) Remark
1 97.7. 51300 ~ 7. 8 09:00 69 90 Test data
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4 99. 8. 30500 ~ 8 6 04:00 7 75 "
5 99. 9. 22 03:00 ~ 9. 25 00:00 69 152 "
6 00. 8. 24 17:00 ~ 8. 27 20:00 7 114 "
7 00. 9. 12 17:00 ~ 9. 17 06:00 109 245 Verification data
8 02. 8 7 19:00 ~ 8 11 23:00 100 9214 "
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Table 2. Structure of the neural Network Model

Model Number of Nodes Output Layer Learning
1st Hidden Layer 2nd Hidden Layer Node Nomber
N10-3 3 j
N10-6 6
N10-3-3 3 3 1 20,000
N10-6-3 6 3
N10-9-5 9 5
Table 3. Indices of Statistical Analysis
Index Relation
Mean Error, ME L [ve(x) — y:(x)]
N &
Root mean square error, RMSE \/ Nl 5 i‘l[yt (x) — v (x)]?
_p &
Peak discharge ratio, Qmax —AO— %100
max [y(x)]
Correlation coefficient, R % 2:1[ yt(x)s(—x)ﬂt(X) I Yt(X)g(—x)ﬂt(X) ]
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Table 4. Comparison of Statistical Analysis between Applying Neural Network Models
Storm Model ME RMSE R Q 1y (%6)
N10-3 3015 69.336 0945 133572
. N10-6 0671 93.137 0.956 127.345
7. 7. 5_ 13:00 N10-3-3 3.624 80.733 0968 108.176
~7. 8 09:00 N10-6-3 1.039 40.603 0.965 115512
N10-9-5 0.604 27.493 0963 115966
N10-3 0.055 157.182 0.966 116.717
: N10-6 3116 31.974 0.993 103.642
9. 7. 15, 16:00 N10-3-3 8052 46138 0985 113.709
~7.17 18:00 N10-6-3 5554 22.224 0.992 108.903
N10-9-5 -3.736 15.402 0.993 105932
N10-3 ~1.823 32.740 0974 100.567
91 N N10-6 ~0545 34.844 0991 103.463
%. 6. “{1 21:00 N10-3-3 -0.155 34,442 0991 105.389
~6. 28 23:00 N10-6-3 0.104 36.406 0.990 100.772
N10-9-5 0.083 17.146 0.990 102268
N10-3 2,443 41528 0972 95954
. . N10-6 0948 58.842 0.979 101.080
. 8 3 05:00 N10-3-3 2,599 53.270 0.983 100.143
~8. 6 04:00 N10-6-3 1.803 21.723 0.986 98.893
N10-9-5 1.351 16.204 0982 100278
N10-3 20535 114919 0976 87508
: N10-6 0315 44.293 0.998 95.742
P. ? 22, 03:00 N10-3-3 5.434 65.059 0.997 95.727
~9. 25 00:00 N10-6-3 3.698 18.674 0.999 95630
N10-9-5 2.693 11.360 0999 96.545
N10-3 ~16.059 44,947 0.842 122.387
. N10-6 -8.252 44.872 0983 103514
00. 8 2‘% 17:00 N10-3-3 -5.765 65.186 0.941 115278
~8 27 2000 N10-6-3 -6.960 19615 0.957 107.8%
N10-9-5 7567 11.017 0971 102.691
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Table 5. Statistical Analysis of Estimated Neural Network Model

Storm Model ME RMSE R Q max (%6)
00.9.12 17:00~9.17 06:00 N10-9-5 1.820 37.426 0.990 98.086
02.8. 7 19:00~8.11 23:00 N10-9-5 7509 51.715 0985 103.358
1a00 e o E 400.00 T [
il WWLU{‘“U lo € R il w £
Observed . T 20 ;‘J _ obsened 20 E
1200 { "i'.".txlm } 130 g 0.0 cas LM103 30 g

e LM-10-33
- LM-10-6-3
< LM-1095

o]

400

DISCHARGE(n'is)

100
08-25 0:00

0

09-22 3:00 09-23 2:00 09-24 1:00

TIME(MM/DD/HH)

(a) 00.9.12 17:00~9.17 06:00
Fig. 4. Forecsated Result One-hour Lead Time.
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