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Abstract

As the small public facilities established in the early stages of economic development are at increased risk of disasters due to
aging, the Ministry of the Interior and Safety established the “Law of Safety Management on Small Public Facilities” and provided
guidelines for reducing vulnerabilities and damages. In this study, the applicability of the Clark unit hydrograph method and a
rational formula, which are methods suggested in the guidelines for predicting flood discharges, are evaluated. For the evaluation,
three creek basins located in urban, agricultural, and mountainous areas are selected as test watersheds, and the measured flow
discharges of small streams downstream of the creeks are determined using the area ratio flow method. The evaluation results
show that, for all three creeks, the peak flood discharges predicted using both the Clark unit hydrograph method and the rational
formula are greater than those determined using the area ratio flow method ; therefore, the first two methods can be used to predict
flood discharges in creeks to ensure safety. However, for a more precise verification of flood discharges and for selecting optimal
methods, continuous investigations are required for measuring the hydrological and hydraulics data of the creek and obtaining characteristic
information regarding watersheds and channels.

Key words : Discharge, Clark Unit Hydrograph Method, Rational Formula, Creek, Closed-Circuit Television Based Automatic Discharge
Measuring Technology
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Table 1. Status of Small Scaled Public Facilities by Local Governments

Creek . . .
Y Si-D Si-G Lenath Bridge Still Weir
ear i+ Do i+ Gun n
Number eng (Number) | (Number) | (Number)
(km)
Sejong-Si 33 1.65 488 - 5
Yeunchon-Gun 40 - 18 - -
2019 ——
Yangju-Si 381 - 297 438 -
Gyunggi-Do Gwangju-Si 144 - 5 15 -
6) Gwachun-Si - - 46 - -
2021 Gapyung-Gun 300 300.00 - - -
Hwsung-Si 115 - - - -
2018 Chulwon-Gun - 207.00 - - -
2019 Pyungchang-Gun 238 210.80 618 118 16
Yangyang-Gun 10 - 35 - -
2020 Jungsun-Gun 427 - 245 299 -
Gangwon-Do Hongchun-Gun - 580.00 - - -
(10) Taebak-Si 97 - 503 57 -
2031 Gosung-Gun 219 65.70 - - -
Injae-Gun 432 216.00 360 216 29
Youngwol-Gun 416 - 379 248 -
Gangreung-Si 263 97.09 677 6 -
Chungju-Si 286 85.80 - - -
2019 Geungpyung-Gun 24.10 - - -
Chung chung buk-Do Gaesan-Gun 134 - 1414 163 59
2020 (6) Emsung-Gun 336 51.20 - - -
Boeun-Gun 240 116.43 - - -
2021 -
Jinchun-Gun 154.00 - - -
2020 Chung chungnam-Do Chunan-Si 151 - - - -
2021 2) Geumsan-Gun 540 270 - - -
2020 Junranam-Do Hwasun-Gun 229 53.31 570 64 19
2) Jangsung-Gun 76 204 5 4
Uljin-Gun - 88.85 - - -
Sungju-Gun - 273.00 - - -
2018
Ulreung-Gun 32 6.63 - - -
Sangju-Si 40 - 155 3 7
G buk-D Andong-Si 350 200.00 - - -
yungsang buk-bo Yongchun-Si ) 336.00 - - -
2019 (11) o
Gumi-Si 472 71.00 - - -
Gunwe-Gun 104 41.15 5 - -
2020 Yongju-Si - 213.00 - - -
Bonghwa-Gun - 400.80 - - -
2021
Yongduk-Gun 158 79.00 - - -
Changwon-Si 212 126.56 264 114 4
2019 Gimhae-Si 534 - - - -
G b Tongyong-Si - - - - -
yungsang nam-1o Yangsan-Si - 8.00 - - -
2020 @) NPT
Geoje-Si - - 120 - -
Geochang-Gun 235 - 38 - 3
2021 -
Yeireung-Gun - - - - -
Gimje-Si - - 93 - -
2019 -
J buk- D Namwon-Si 464 56.00 - - -
uma(;' ° Imsil-Gun 317 88.76 - - -
2020 Buan-Gun 173 259.00 - - -
Muju-Gun 172 86.00 - - -
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Yongin

— : the small stream and @

Yeoju

Ulsan

: the rainfall gauging station

Fig. 1. Location Map of the Small Streams and the Rainfall Gauging Stations

Table 2. Characteristics Information of the Small Streams and the Creeks

Small Stream Creek
Watershed Latitude Longitude 3 3
A, (km?) L, (km) A, (k) L, (km)
Neungmac 37.2431 N 127.16.81 W 241 3.09 0.26 0.47
Unchon 37.33.15 N 127.70.96 W 6.98 2.88 0.42 0.44
Jungsunpil 35.65.17 N 129.13.17 W 5.09 3.18 2.05 221

m] Small Stream

EI Creek

(a) Neungmac Stream, Yongin-si

0O Small Stream
- Basin Area : 6'12'km

(b) Unchon Stream, Yeoju-si

%

sin Area : 0412 km

O small Stream \
- Basin Area : 5.09 km?
- Length : 3.18 km

O Creek :
- Basin Area 2.05 km?
Length 2.21 km

(c¢) Jungseonpil Stream, Ulju-gun

Fig. 2. Watershed Map of Selected Creeks and Small Streams with Gausing Stations
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Table 3. Rainfall Information Collected from Weather Stations Nearest on Each Creek for Flood Simulation

Creek Date Flood Type Total Rainfall (mm) Maximum Rainfall (mm/hr)
Neungmac 2020.08.06. Local Flood 160.00 47.50

Unchon 2020.08.06. Local Flood 72.50 32.00
Jungsunpil 2018.10.06. Typhoon Kong Rey 154.50 28.50

Water Surface
Elevation Gauge

""";;;;;;:."'((‘.

p

ccTv Recording & Analyzing PC Server PC

WEB Service

(a) Conceptual diagram of CADMT

(b) Establishment photo of CADMT

Fig. 3. Conceptual Diagram and Established Example of the Closed-Circuit Television-Based Automatic Discharge Measuring Technology
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Table 4. Determined Parameters for Simulating the HEC-HMS Model

Creek r, (km) A, (km?) s T (hr) K (hr)
Neungmac 0.47 0.26 84.18 0.057 0.03 0.02
Unchon 0.44 0.42 71.78 0.072 0.03 0.02
Jungsunpil 221 2.05 92.29 0.223 0.14 0.11
Table 5. Determined Results of Peak Discharges from the Unit Hydrograph Method
Peak Discharges (m’/s)
Frequency
Neungmac Unchon Jungsunpil
10-year 5.7 3.8 46.2
20-year 7.0 5.0 54.5
30-year 7.7 5.8 59.3
50-year 8.6 6.8 65.4

216 st=2ix|&s| =22, M22# 55 20224 102

[



ZF A A
o EAJS vl
=AM (Ponce,
1989)0l Wt F-EAITE 2Pgstal ol & 7P & @
g Mo FEATE Attt AR /RIS 51t
A AR A fEAFE 095, B4Rl YA 24
5 A FEAISE 0.80, 2ERoll YIXIgE SAEH AR
AR FEASE 08002 AAHFHT

]S o) g3le] 23t Wi M5 A= Table
69} 2T} Table 604 & = Axo] AHHHE TR
FALHE SF AA, =1 JF A, T dF AR
o2 IA Yepgth ¥l A3= HEC-HMS 7=
34 18 Al th2A 221 AR AR AT e
T T AIS] AT SR A Ashe sle=
UeRET, ol dej2lo] EARof YXI7E MHe] S
< A& 4] Wil Ae=E Bl

i
i)
1>
i
oo
N
of
flo
¢
o
pir‘
N
fo
ol
5 B

ao
\
)
~}>
i
iing
ol
ok
R
v
o
=)
ot
&
1>
(o]

T 41 o) A8 AR Sist] A8 A6
gt 2851 FRoRRE A4 AW FFE st

Fig. 49} Table 70 YeERHATH

Clark 9 =H-S 283 S5-/=34 2P o= 43
frga s B HA5-REe Ao 2Heke 2o g
2t Clak TIERHO 2 A3 AF0F 295 FHo
2 sk flate] AR, (Q,— Q))/ Qe ¥l Ax}
T A MRS 379, 2 A AHE 191 18
FAEAH AR/ AHL 0682 UER} T AR Al
LAFgo] 7P T AR ERITE el oR AR AT
& ANE AP o E vlwslr] 28l 22K (@ — @)/ @y
< vl A T AR AR 0%, 23] A Al
1200 28|32 T84 3 AR 0222 YeRY a9
739 &1 AR ARe] akgo] 7 E A 0E JERTh

Clark 9 EH-S 483 S5-F=3l4 28-S 2-8s)
At HEfrEo] dElale Agste A AR
Lakgo] A2 Ao UeRGAITE, 7 iy B AR
o ZA| FFRrs APgske 2 oE UETh vk AR

Table 6. Determined Results of Peak Discharges from the Rational Formula

Peak Discharges (m’/s)
Frequency .
Neungmac Unchon Jungsunpil
10-year 41 54 259
20-year 4.6 6.1 29.6
30-year 4.9 6.5 31.7
50-year 53 7.0 343

—Rational Formula

ional Formula ‘ ined Discharge — Rational Formula
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Fig. 4. Comparison of Flood Simulation Results Predicted by Using the Unit Hydrograph and the Rational Formula with Determined

Discharges

Table 7. Comparison of the Simulation Peak Discharge Results with Determined Values

Peak Discharge (m’/s)
Creek - - - -
Determined Discharge, @, Unit hydrograph, @, Rational formula, @,
Neungmac 1.68 8.04 3.26
Unchon 0.23 0.67 2.99
Jungsunpil 10.62 17.82 12.98
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