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Stream, Jeju
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Abstract

Rainfdl-runoff model of Jgju Oedo Stream was used to compute the optimal unit hydrograph by HEC-HMS mode that
reflecting on watershed characteristics. Each rainfall event was comparatively analyzed with the actua flow measurement
using Clark, Snyder and SCS synthetic methods for derived unit hydrograph. Subsequently, the null hypothesis was
established as p-value for pesk flow and pesk time of each unit hydrograph by one-way ANOVA(Analysis of variance) was
larger than significance level of 0.05. There was no significant difference in peak flow and pesk time between different
methods of unit hydrograph. As aresult of comparing error rate with actua flow measurement data, Clark synthetic unit graph
best reflected in Oedo Stream as compared to other methods, and error rate of Clark unit hydrograph was 0.02~1.93% and
error rate at peak time was 0~2.74%.
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Fig. 1. Watershed for the study.

Table 1. Specification of rain gage stations

Watershed Area Stream Length Average width Form factor
Watershed (km?) (k) (AIL) (ALY
Oedo stream 42.69 187 2.28 0.09
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Fig. 2. Maps of soil, land use classes of the study area.
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Table 2. Rainfall observatory

Rain gage stations E.L.(m) Latitude Longitude Thiessen
Jgu 184 33° 30" 51.0” 126° 31" 46.7° 0.013
Eorimok 753 33°23 348" 126° 29 42.0” 0.643
Wiseoreum 871 33°21° 432" 126° 31" 4.8~ 0.169
Seongpanak 7 33°23°6.0° 126° 37 84 0.175
Table 3. Rainfall according in observed point
(unit : mm)
Date Jgu Eorimok Witsaerum Seongpanak Remarks
2011.04.02 )
—2011.04.12 36.8 165 135 207 Heavy rainfal
2011.05.06 ]
~2011.05.16 12 2245 384 197 Heavy rainfal
2011.11.13 ’
—2011.11.23 130 1955 362.5 341 Heavy rainfall
2012.04.16 !
~2012.04.26 110 406.5 642.5 806.5 Heavy rainfall
2012.07.13 Typhoon
~2012.07.23 1631 397 4045 4045 ‘KHANUN’
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100 o CLI 1Ll 0.00
== Precipitation
== | 0SS
x Observed Q
80 H ——Clark 10.00
—+=3ndver
-o-5C8
60 20.00
g E
g z
3 0 30.00 -%
= E
£ 8
5 [
w
20 40.00
[} ' 50.00
oo a:00 10:00 15:00 20:00 1:00 6:00 11:00 16:00 21:00 2:00 700 12:00 1700 22:00
Datel2011.11.16 - 201111419)
Fig. 6. Observed and simulated hydrograph according to calibration(2011.11.18).
20114 119 17909] WAl tisle] A2 2k 9lck Clak ©9IGaRe HFaare A2} SUsis]
=

29} 2 ieleke Aol WG OAE ARl Oul Sudyer H9I9eE0] B0 9 A 0196, SCS
o). Clak, Syder G910 HFERae A3 5 IUSIGHES 6.449% O3 =) WAlsIgic) et
Usiohot SCS ARGIGFES] WA oAk SCSUNBIIGRE AS S APAL v v]
0019% o AHGT HEAIE Sucyer HEIGHE ook Sicyer TSISFEE 201 22 Haw Ao

E AlefRt mofA|7} A=A]e} F U5 ArH(Fig. 6). 2 RI3IICKFig. 7).
2012 44 17| "AYR AMgell Histe] A5 2012 74 181 0] s 3 7N of thalo] Al

Amol 7t UG S50 HERF OGBS TS Xm0} 7t ROl 5% WEeF oS



A 1 HE 183

=2 T10

250

200

o

150

S|4 T

F A 399

] — 0.00
=== Precipitation

== 053

X Observed 0
—e—Clark
—#-Sndver
-0-SCS

16.00

100

32.00

Surface flow [CMS)

50

48.00

Precipitationfmm]

AN

64.00

T

500 10:00 15:00 20:00 1:00 E:00

11:00

80.00

16:00 21:00 2o 7o 12:00 17:00 22:00

Date(2012.04.19 - 2012.04.22)
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250

""]] n n

1 T 0.00

= Precipitation
| 0SS
% Observed Q

150

16.00

Il ——Clark
—+=Sndyer
~+-3C3

100

32.00

Surface flow [CMS]

50

48.00

Precipitationimm]

0

64.00

/

0:00 5:00 1000 15:00 20:00  1:00 B:00

1100 16:00  21:00

2:00

(A da e coe]
13:00 1800 2300

80.00

i) 1200 17:00 22:00 300 a:00

Date[201207.15- 201207.19]
Fig. 8. Observed and simulated hydrograph according to calibration(2012.07.18).

Al Clak ©old=e] H7id eakes
1.93%, Sndyer TR}GEFEE 5.11%, SCS FHAITHI-
e 6.61%0 2 WIS TR SCS et
RS Aefet meAP} ASAE Fosh| BolH
om HFARRS BE Tl RO} S 9t
sdotsli(Fig. 8).

7} APl diet Clark, Snyder, SCS g eheii=

2

HpHO R mojgh TR o HEAR
H|w5}o] HIAEIITH Table 4).
3.1, HRIREE Rold B4

welge] A4 PEE S



400

Table4. Cailbration results of HEC-HMS

olED - 7 - B

Snyder SCS Observed
Date Peak Time Peak Time Peak Time Peak Time
(m%s) (hr) (m%s) (hr) (m%s) (hr) (m%s) (hr)
2011.04.21 38.45 23:30 42.98 23:30 38.48 23:00 38.45 23:30
2011.05.11 64.95 12:00 64.96 14:00 65.02 13:30 64.95 13:30
2011.11.18 64.40 12:00 64.47 11:00 64.70 12:00 64.47 12:00
2012.04.21 154.40 15:30 154.56 16:30 165.02 14:30 154.40 15:00
2012.07.18 170.38 21:30 176.10 21:30 178.93 21:30 167.10 21:30
Table5. one-way ANOVA table of result for Clark, Sndyer, SCS
Item v:rjina]tioc]:n Sum of square I?:gdesrzf Mean square F p-vaue
Between goup 43.73 3 14.58 0.0039 0.9886
P%Zfsr)'c’ff Withen goup 50,207.33 16 3,700.46
Tota 59,251.06 19
] Between goup 0.7 3 0.233 0.0012 0.9979
T m(e(:](:)Ped( Withen goup 3140 16 196.25
Total 3140.7 19
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