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<J% 1> Map of watershed
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<X 1> Characteristics of Watershed

Area (k) Length (km) Slope (H/L)

10.32 4.404 0.017
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<X 6> Initial value of parameters by each event

Event CN IL IBF RC TQ(m/s)
1 86 8.27 0.5 0.02 4
2 86 8.27 1 0.02 4
3 86 8.27 0.5 0.02 4
4 86 8.27 1 0.02 4

P
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<X 7> Initial value of parameters by each Unit Hydrograph

Clark UH Snyder UH SCS UH
T.(hr) K T, (hr) G, 1.,
1.0 0.50 0.706 0.50 0.706
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<X 8 Optimized parameters by each Unit Hydrograph

Clark UH Snyder UH SCS UH
T.(hr) K T, (hr) G, 7., (hr)
1.0 1.3 0.812 0.487 1.62
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Snyder A Snyder
;EED I~ oscs I [ oscs
E s E
% 40 é 20
HE E
2. E
n in 10
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’ Q 10 20 30 40 50 60 70 80 0 a 10 20 30 ag
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<3& 3> Comparison peak flows of <3& 4> Comparison peak time of

simulation and observation simulation and observation



10 s=fD2el=8 H92 K35 2013. 03

<X > Calibration results of the HEC-HMS

Event

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

Observation Clark Snyder SCS Observation Clark
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<% 6> Observed and simulated hydrograph according to calibration
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<X 10> Verification results of the HEC-HMS

Event

Peak flow (m'/s)

Time to peak (hrs)

Observation

Clark

Snyder

SCS

Observation

Clark

Snyder
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<¥ 11> Calibrated and Verified results from HEC-HMS model simulation at shinheung stream watershed

e Initial Parameter Comparison Verification
RRMSE RAE RRMSE RAE RRMSE RAE
Clark 0.5515 0.3097 0.0081 0.0046 02114 0.1755
Peak flow Snyder 0.1708 0.0800 0.1330 0.1128 0.0823 0.0494
SCS 0.3825 0.1960 0.0886 0.1755 0.0828 0.0717
Clark 0.2499 0.0978 0.0392 0.0392 0.1906 0.1906
Peak time Snyder 0.2493 0.0967 0.0355 0.0355 0.1906 0.1906
SCS 0.2499 0.0978 0.0427 0.0427 0.1906 0.1906

<X 12> one-way ANOVA table of result for Clark, Snyder and SCS

ltem Sum pf Sum of Degree of Mean F P
variation square freedom square
Between Group 74.2 2 37.123 0.0371 0.964
e [ itin Grow 9015.4 9 1001.707
Total 9089.6 "
. Between Group 0.5 2 0.250 0.009 0.991
Time (L‘i) Pk ™ Within Group 2465 9 27.389
Total 247.0 A
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Selection of Unit Hydrograph in Sinheung Stream during Flood Season

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

In this study, a systematic and rational parameter of rainfall-runoff during the flood season
was estimated using HEC-HMS (Hydrologic Engineering Center — Hydrologic Modeling System),
a rainfall-runoff model, and unit hydrographs appropriate for the Sinheungcheon basin were
selected. The initial parameter of Clark, SCS and Snyder hydrograph was estimated using an
empirical formula commonly applied to domestic cases, and the curve number was estimated
to be 81 in accordance with antecedent moisture condition—Ill (AMC—IIl). The optimized
parameters were estimated by calibrating the parameters using the unit hydrograph on 2011
flood events, and the parameters 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), the statistical
variance. From its results, errors of Snyder unit hydrograph were found to be generally smaller
compared to those of other unit hydrographs. In addition, one-way ANOVA was conducted to
determine the significance level of each unit hydrograph. According to the one-way (Analysis of
Variance, ANOVA) results, each unit hydrograph showed no significant difference at a 5%
significance level. It is expected that if measured flow rate data of high quality as well as
optimized parameter and unit hydrograph selected is used, more reliable runoff volume can be

simulated.

Key words: rainfall-runoff, HEC-HMS, unit hydrograph, parameter, one—-way analysis of variance



