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<% 3> Estimated results of land use and hydrologic soil group on Soyang stream

<X 4> Estimation of CN value

[tem Study watershed
CN(AMC-III) 84

T Sabol(1998)0]  AgkeE  ARAAS ARESEIth Z7IEHS 271 SCS(Soil
Conservation Service)ollA AA1gE A& A}8-3F31 ©.(Soil Conservation Service, 1971, 1986) CNFL-
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<X 5> Initial value of parameters by each event

Event CN IL IBF RC TR
1 84 8.27 1 0.098 0.05
2 84 8.27 1 0.098 0.05
3 84 8.27 0.5 0.098 0.05
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<X 6> Initial value of parameters by each Unit Hydrograph

Clark UH Snyder UH SCS UH
T..(hr) K T; () C, 1., (hn)
1.0 0.50 0.75 0.50 0.706
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<X 7> Optimized parameters by each Unit Hydrograph

Clark UH Snyder UH SCS UH
T.(hr) K T, (hr) C, 7., ()
2 2.4 0.73 0.44 2.478
0 L < Clark < Clark
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<% 4> Comparison peak flows of simulation and <& 5> Comparison peak time of simulation and
observation observation
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<X 8> Cdlibration results of the HEC-HMS

Event Peak flow (m'/s) Time to peak (hrs)

Observation Clark Snyder SCS Observation Clark Snyder SCS
1 53.75 54.4 54.0 57.4 37.0 36.0 35.0 36.0
2 48.2 46.9 49.6 49.7 10.92 11.0 10.0 10.0
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<22 6> Observed and simulated hydrograph according to calibration (Event 1)
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<32 7> Observed and simulated hydrograph according to calibration (Event 2)

<a" 4 8 <Oy ol AFRES BOAF AFAE dEsA Relshes Ae® uEuith

[e]
HEARE Rolgl AFAZl] A58 AFARMY &S Zow tepdeh



80 40
& Clark < Clark
ASnyder A Snyder

[

@
=)

w
=)

Noow
a o

Simulated Time to Peak (hrs)
= ra

a a

| oscs

"
=)

Simulated Peak Runoff{ m'/s)
.
&

e

-
o

=]

0 10 20 30 40 50 60 70 80

0 10 20 30 40
Observed Peak Runoff(n'/s) Observed Time to Peak (hrs)
<& 8> Comparison peak flows of simulation and <& 9> Comparison peak time of simulation and
observation after verification observation after verification

won] weld HEAlzte] A58 HF 25}o]
A Ay < 9o 2l HAE wEFE o838t HAs ASFA| 9 B9 S
<Ia¥ 10> o] =AIEITh
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<32 10> Observed and simulated hydrograph according to verification (Event 3)
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S T HAH viES HrEE 918 daE Al 2 HRelative Root Mean Square Error,
RRMSE) ¢} Ath2th o xHRelative Absolute Frror, RAE)S9] 4% WS AlRgslgion 1 2&
o2 (1), Q9 o 1 Aapl= <F 10>3 2k

(1

(2)

<¥ 10> Calibrated and Verified results from HEC-HMS model simulation at Soyang stream watershed

Initial Parameter Comparison Verification
e RRMSE RAE RRMSE RAE RRMSE RAE
Clark 0.8604 0.5688 0.0283 0.019 0.0136 0.0136
Peak flow | Snyder 0.3534 0.2274 0.0292 0.0168 0.0666 0.0666
SCS 0.8217 0.5220 0.0572 0.049 0.0136 0.0136
Clark 0.0638 0.0363 0.0313 0.0313 0.0583 0.0583
Peak time | Snyder 0.1563 0.0929 0.0973 0.0973 0.1256 0.1256
SCS 0.2175 0.1242 0.0893 0.0893 0.0583 0.0583
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<X 11> one-way ANOVA table of result for Clark, Snyder and SCS

item Sum pf Sum of Degree of Mean F P
variation square freedom square
Between Group 3.29 2 1.65 0.00267 0.997
oot within Gow | 1850, 3 616.7
Total 1853.4 5
. Between Group 1 2 05 0.08823 0.918
Time (L?) Pk ™ Within Group 17 3 5.67
Total 18 5
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Selection of Unit Hydrograph in Soyang Stream during Flood Season

Hyung San Kim, Seung Jin Maeng, Ji Hoon Shim, Tae Woo Kim

In this study, parameters and unit hydrograph appropriate for the watershed of Soyang stream
were selected using the HEC-HMS (Hydrologic Engineering Center—Hydrologic Modeling System),
which is a rainfall-runoff model. The initial parameters of each unit hydrograph were estimated
using an empirical formula commonly applied to domestic cases. The curve number was
estimated at 84 in accordance with the antecedent moisture condition —IIl (AMC-Ill). The areal
rainfall on the watershed at the point of Samjungilgyo around Soyang stream was estimated
using the Thiessen polygon method. The parameters by unit hydrograph were calibrated by
selecting flood events in 2011, and these were verified using flood events in 2012. For the
runoff volume simulated through calibration and verification, each unit hydrograph was evaluated
using the Relative Root Mean Square Error (RRMSE) and the Relative Absolute Error (RAE).
Based on the results, errors of Clark unit hydrograph tumned out to be generally smaller
compared to those of other unit hydrographs. In order to select the most appropriate unit
hydrograph, an analysis of variance was carried out, and the results of one—way ANOVA
showed that there was no significant difference at a 5% significance level. It is expected that if
an analysis is conducted using measured flow data and appropriate parameters in the future, a
highly reliable unit hydrograph is to be selected.

Key words: rainfall-runoff, HEC-HMS, unit hydrograph, parameter, ANOVA



