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Abstract

For the stream management, time of concentration is one of the important factors. In particular, as the requirement about various
application of the stream increased, accuracy assessment of concentration time in the stream as waterfront area is extremely important
for securing evacuation at the flood. the past studies for the assessment of concentration time, however, were only performed on the
single hydrological event in the complex basin of natural streams. The development of a assessment methods for the concentration time
on the complex hydrological event in a single watershed of urban streams is insufficient. Therefore, we estimated the concentration time
using the rainfall- runoff data for the past 10 years (2006~2015) for the Oncheon stream, the representative stream of the Busan, where
frequent flood were taken place by heavy rains, in addition, reviewed the reliability using artificial neural network method based on
Matlab. We classified a total of 254 rainfalls events based on over unrained 12 hours. Based on the classification, we estimated 6
parameters (total precipitation, total runoff, peak precipitation/ total precipitation, lag time, time of concentration) to utilize for the
training and validation of artificial neural network model. Consequently, correlation of the parameter, which was utilized for the training
and the input parameter for the predict and verification were 0.807 and 0.728, respectively. Based on the results, we predict that it can
be utilized to estimate concentration time and analyze reliability of urban stream.
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Table 1. Watershed characteristic index values

Watershed Stream Stream Watershed Shape

area length slope slope factor
(km?’) (km) (m/m) (%) (km’/km?)
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Table 2. Selected rainfall event number

Year Number of data used for analysis
2006 36
2007 35
2008 26
2009 11
2010 14
2011 30
2012 30
2013 16
2014 26
2015 30
Total 254
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Table 3. Lag time and time of concentration (2009 year)

Number Lag time (hr) Time of concentration (hr)
1 1.83 5.50
2 1.17 6.83
3 0.67 5.00
4 1.33 3.83
5 0.83 3.83
6 1.33 3.83
7 1.33 7.33
8 0.5 7.33
9 1.17 7.50
10 0.67 7.50
11 2.00 7.50
Average 1.17 6.00
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p-value
.000
.000
975
.000
.001

.000

p-value

6.643
-4.627
-0.032
-4.813

3.370

Standard
error
.009
.000
2.802
12.188
283
35.211

Classification
Peak / Total precipitation
RZ
415

Peak / Total runoff

Total precipitation
Lag time

Total runoff

Table 5. Results of statistical analysis
Table 6. Results of regression analysis
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Table 7. Parameter used in artificial neural network

Parameter Value

Maximum number of epochs to train 1000
Learning rate 0.01

Learning rate increase 1.05
Learning rate decrease 0.70
Momentum constant 0.90
Maximum error ratio 1.04
Sum-squared error goal 0.02

Table 8. Weight of input layer and hidden layer

Xi Xz X3 X4 Xs Xe
0.341 0.226 0.459 0.270 0.475 0.891

0.146 0.578 0.485 0.695 0.705 0.502

0.392 0.570 1.046 1.350 0.573 -0.416

0.461 0.420 0.326 0.943 0.404 0.713

0.391 0.477 0.036 0.366 0.342 0.769

0.498 0.980 0.397 0.916 0.109 0.799

0.001 0.223 0.200 0.322 0.333 0.381

0.364 0.361 0.124 0.771 0.309 0.777

0.472 0.310 0.666 0.861 0.302 0.305

0.071 0.385 0.697 0.153 0.832 0.832

0.907 0.174 0.603 0.408 0.581 0.895

Table 9. Weight of hidden layer and output layer

H]=1.05, T4H]=0.7, ZHE 44209, ZfoxH]&2
1.04, 22 2 2}=0.022 AA5He] Q259 AtA 7153]
S ALttt o Table 72 9104 A et 417878 29 9
a1l 48 T ESE A Zolch

Tables 8 and 9= U ZE(X~Xe)ol St 7152 &2
(hy~hyp)oll Het 71621 Hebd o]t} T3 Table 102 ©]
2 AES Fotol @2 HAHet Ao it o= 4
o Bt WA T 1.828, A5 2.281, B AlFE 22k=
T3 2.604, H4F2.910, ] ot AlF- 22= 23 0.028,

Table 10. Optimization results

Classification Training Verification
Absolute mean bias 1.828 2.281
Root mean square error 2.604 2.910
Relative root mean square error 0.028 0.044
Correlation coefficient 0.807 0.728
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Fig. 6. Result of training and verification
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