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Abstract

The objective of this study is to develop and evaluate a Korean threshold runoff computation method.
The selected study area is the Han-River basin and the stream channels in the study area are divided
into 3 parts; natural channel and artificial manmade channel for small mountainous catchments, and main
channel for master stream. The threshold runoff criteria for small streams is decided to 0.5 m water level
increase from the channel bottom, which is the level that mountain climbers and campers successfully
escape from natural flood damage. Threshold runoff values in natural channel of small mountainous area
are computed by the results from the regional regression analysis between parameters of basin and stream
channel, while those in artificial channel of small mountainous area are obtained from the data of basin
and channel characteristics parameter. On the other hand, the threshold runoff values for master channel
are used the warning flood level that is useful information for escaping guideline for riverside users. For
verification of the threshold runoff computation method proposed in this study, three flash flood cases are
selected and compared with observed values, which is obtained from SCS effective rainfall computation.
The 1, 3, 6-hour effective rainfall values are greater than the corresponding threshold runoff values represents
that the proposed computation results are reasonable.
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Feo] ST A2 Aoleh, QFshe Telm BRShes] 37002 TR, AL 3 AT
of ok 7l 0 SIS SshE BAE] 913 05 m FASSE TIF0R BAREEE ST WA Ak
o BAREFE 9 L T S el AGH HARNS Bol AFoPE PAFESS ANSIALh A2k
o A%l 79 9 SHERYAAE] ARG o] §3io] AP WAFEFE WAL W 3 BF7T

£ m5RAE ol3He o g5 QW WA SHY R AATFEE T E0E A9 S
ARk W BARES) A5 Slal Vol BUELANE FUSAOM, SCS FETF B olgals
S22 1, 3, 6417000 AFsH FESTo] AU IS e AW A0 veht i AFlN AN

* AFW BESF s g oAt
Ms. D., Dept. of Civil and Environmental Engrg., Sejong Univ, Seoul 143-747, Korea
= AFUEL ES 84T AA9A
Ms. D. Student, Dept. of Civil and Environmental Engrg., Sejong Univ, Seoul 143-747, Korea
s A AR}, AE st et E5 87381 14 (e-mail: dhbae@sejong.ac.kr)
Corresponding Author, Prof., Dept. of Civil and Environmental Engrg., Sejong Univ, Seoul 143-747, Korea

448 H115% 20114F 11H 875



FHE 7)doldel wht Gk Fke] =A% 590l 9

i

S AR FAsL e FAloI, el F) @

Aol ALEH L 3 % A9 fEuAl o3 Forolgn
1= Ie)

A zEle 7Fo0] A Axles o st
1 el g /\17& WS e afee BUES

Q914 olE 4}

LLPE}H %E‘l "Fi-ﬂrﬂ 935 47t
Aol A5 F e L& 4R Al2g 53 o]
= F83te odge] e

EES AARA S AA 713 R 7
ohA FEor FAdEo] vk (i Eet AXIE, 2007a)
71784 Fte 7)ol B A, glol B 1EelA
Qo RE &F 1, 3, 647 5 54 @At ke
BEE dSshe FEolaL, R FEe 54 99l
AIZHEQE B4 Golo] Askdel] 471 wAE b4 &
THE A BEses AelE fiolth ol&
Frod A, AL stegie] 4 8 A7) § 790 i
A etH] 54 AAlo] EFFE ol whe) el
gk R Fitoe SlErTs Agsed T4
& A3S st AN Ve AREY Fh APgshE
A= EFHE o] ek

SHAFE TS Eodgito] 3] xshd AduEelA &
A sk AS 5] Azt S5 dog)7)
A2 W] {89 (effective rainfall) &2 A <] ¥ Th
54§99 EGTres A ARFEES 2ietE
= A E - ASARPE E9E TS 71 an
Ql dlF7-agate] AdiAel tag vusle] SuEa
AHEE A3 o]} e ElEoF e e
© FF SAARE ool eldEE Ae-EE AEE] om
She 7R A E9ErTS gk AEe
AT g Ql=vpel deilong, didA ] kA
AT EES 8] AHgske A UH-?— %923 dolr}

"] =7] 47 (National Weather Service, NWS)ol| A=

1 790 o3 =

FFG (Flash Flood Guidance) 59-& 7|@alo] 2 5o &

Culs e ubag e n e wlokek 2 gl

876

g3l gk FRGE 1970 51k NWSolA 25 4

gk olg] EUFFAARE Sl AER AF7HA] ALES)
a1 ek o]#fd FFG & dare]s- Sweeney (1992)
ol eJafl #A|A1¥ %™, Carpenter and Georgakakos (1993),
Carpenter et al. (1999)-2 GIS (Geographic Information
System) AZES]0]Q] GRASS 7|4t A&7 4AH4 <)
4714 el tigk 548 of7] i Ag uig o 4
sFdTk Slell A= AeE 5 (2002)0] B3 T"r‘-’—i% o
o vAlR AFEDS AHEE] S8 Are
AvenueZ ©]-8-% GUI (Graphic User Interface) A]2=¥!
< MEstgion, AdA 5 (2004 YA oS o

o AFINFHH BAFAE WS ol§5hel WK
$98 UTAD SUTL WU 2k EAS4 12
A

(2006 % GIUH (Geomorpholog'ic Instantaneous Unit
Hydrograph)g} 05m, 0.7 m, 1.0m A4l sjgal= §H7)
5 As)9lE AYARA=H (GIS)E o83k
‘iiil, GIUHE ©]§3t nAS Afee] sHRE% 2H
< A5 X B AL w3k Aol A+
etk AXEN g g (20060 Al e
9] SHAfrEHS At BT sS skl w9

o] Hlad+-E Faakgith =l ivke A4 g
AFED F4A ALS 478 0 }*] R AR

al

2upet shale] 273

2. BVIREY MEIH
2.1 ARETe 7|2d

A% (Threshold Runoff)& E%ko] $h43] ¥3}
| Aol Al Ak ANS ERE] AREte] EE
Jo7|7] Azket we] fr&-9-%F (Effective Rainfall) &=
AeolEm, o= fuA, AA} sttt P4 4 A7)

BEKRREERE



Table 1. Method and Data Requirements for Threshold Runoff Computation
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Fig. 1. Computation Methods for Korean Threshold Runoff
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Table 2. Regression Relationships between Basin and Channel Parameter
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No. Stream Administrative District Occurrence Time
1 Soksa Imokjeong-ri, Yongpyeong-myeon, Pyeongchang-gun, Gangwon-do 1997. 8. 3.
2 Palsong Bongyang-eup, Jechein-si, Chungcheongbuk-do 2007. 8. 5.
3 Soyang Hongmun-ri, Yeoju-eup, Yeoju-gun, Gyeonggi-do 2010. 9. 21.
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Table 4. Verification of Threshold Runoff Value on Non-Flash Flood Event at Natural Stream of Soyang

Stream
Event Duration Time Threshold Runoff (cm) Effective Rainfall (cm)
1hr 1.61 1.55
20070806 ~20070809 3hr 4.34 2.65
6 hr 9.68 2.87
1hr 1.61 0.18
20080723 ~20080726 3hr 4.34 0.77
6 hr 9.68 7.64
1hr 1.61 0.03
20090710 ~20090713 3hr 4.84 3.80
6hr 9.68 9.26
1hr 1.61 0.11
20100715~20100718 3hr 4.84 0.89
6hr 9.68 1.66

Table 5. Verification of Threshold
Stream of Soyang Stream

Runoff Value on Non-Flash Flood Event at Artificial Stream and Main

Computed Point Event Duration Time Threshold Runoff (cm) Effective Rainfall (cm)
N 20100920 1hr 4.37 2.89
Lam stream ~ 3hr 9.48 13.48

(Starting Point) 20100923

6 hr 19.89 15.33

Main St 20100920 1hr 7.68 2.89

am stream ~ 3hr 1161 13.48
(Ending Point) 20100923

6 hr 15.66 15.33

20100920 1hr 50.5 2.89

Artificial Stream ~ 3hr 7.27 13.48

20100923 6hr 1454 1533
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