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Analysis of Hydraulic Characteristics for Channel Diversion at Oship Stream Using HEC-RAS
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Abstract
Recent studies chose the downstream of Oship stream as research topics. It has been

straightened due to the linearization of the Oship Stream Channel Diversion Project in 1962, and
urban areas are now footed on it. There have been many changes in the area such as an
increase of the population and the number of buildings. However, the target area has been,
and is still, in trouble during the periods of major typhoons (e.g. Rusa in 2002 and Maemi in
2003) and localized torrential downpours. This study obtained maps from NGII, compared the
old maps of the area through GIS, and determined the river widths in 1957. Furthermore, the
study used the HEC-RAS model to compare the frequency of floods at the downstream of
Oship stream in 1992 and 2012 and to analyze velocity, water level, and characteristics of
water in typhoon Rusa. The result was analyzed to better maintain the shape of Oship streams
before the channel diversions to increase a lag—time so as to reduce the average velocity.

Key words: HEC-RAS, old maps, channel diversion, hydraulic characteristics

22x=

2 o7 (AT YT AR QAIA SIER0 SIXIGHD AT 19628 QUE SRHABALZ 21501 o
z ]

018 S B2 Bapbt 4RULL oStAIEE 0185l 2002 EIS=AL 2003 EHS0H0I S =
<M1 26D UCH et 2 AR0M= 2EXRIZER(NGINS Soto &SE At & XIEE X
&= =} =2

Gt0 Hlwstn 19579 DXS(REHAN SH0| BrEE XE)E Sotd of=

3 e 20149 sl St u R ekl (e M 5-220140176)
wx Tel. +82-33-570-6447. Fax. +82-33-570-6501. E-mail. kanu6@kangwon.ac.kr
w#x Corresponding author. Tel. +82-33-570-6816. E-mail. kwun@kangwon.ac.kr
Submission & Publication Process
Received: Oct. 15, 2015 / Revised: Nov. 2, 2015 / Accepted: Nov. 5, 2015

© 2015 Crisis and Emergency Management: Theory and Praxis. All rights reserved.



182 Korean Review of Crisis & Emergency Management Volume 11 Number 12

=
2D QA GIRTY PP FRHATO| SITHHE RN I RRES LAED TLAR
oz =

SHAe S8 WA o] 1 ¥t Bl HhHlo] Zha YTk 8] EAFWS] QTP A
8 Be EAFWS sEb sk we 93 Tk B9 sk A5 ol lES Pt
shol T 71%50] A 75 Ha B 849 §E9 wskl wet ksl g S
= A4, 427 5 EAse) wakasle] waskn gtk s Mue ) 913 shHe A48
stgom, FEE TGt AN el gk AR 3 shaweld] BAlde] e AR
0SS FEE B Aagel ol7e] ANEWA A 4 Polsks AR 7 Bt
sha Qi

A A A ST AR A9l oRth o] Mol WANE A&AFAGelgon o)
Sl 7S Spsknd 19620 WA TEAle] e o] AHWA AR e A4
8 gefatelct ot ol

. SFAIRE 2002 B FAE 2003 EHE viY] S di@EiSelud REes VIR F
2dste AR el A Aeevlah 2SIl SR vl S g Bl 'l (www. wamis.go.kn) ]

oftt
i
%
td
oftt
o m[o
o
oo
p‘L
£
k
o>
[N
p‘L
>
o
Ho
fru
E
o,
2
=
e
g
Au)
Jm
o,
Hm
m[o
o£1~
ol
32
k.,
w
Q
=}
)
SN

o4Ae] F9lwskE Asl] S8l HEC-RASE3E %83
15 vastrt. Ellery, et al(2003)2 SrH <t 27 #al
on Petts, et al(1E& AFASE @ 2 Fuwe] FeshH o vH
U AEE olgd AQusE 1@ f2Nd 4. Fol SAFUSAS BASE ATd A
w1 &% Aol

WebA B AToE 2AlR Rl BEE TAES olgde] fuo /RRY U %

o
slal e o] MdS A8ste] S-S sk e 19929 @K SR 72 Al AAlE EaL



Analysis of Hydraulic Characteristics for Channel Diversion at Oship Stream Using HEC-RAS 183

Atk

]

35 B4t 1 AdE A

HECRAS Z2&<°| o|2

wea glov] 4

S

SEERS

FEAyow

-
REs

]10]
[e2hum BREY

u(g—z% A

SUiSE

5|

ol

7

SEREE

th. HEC-RAS R&ellA o] %

HAl | oK Davis, 1997, USACE-HEC, 2006).

5|

oz Axk

]
ZS|

WS,

Floy,

2g
WS,

N e Datum v

<Figure 1> Energy equation parameters for gradually varied flow
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(a) The Old Map before Channel Diversion(1957)
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(b) The Map after Channel Diversion(2002)
<Figure 2> The study area(Downstream)
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<Figure 3> Comparison with old map(1957) and digital map(1:5000)

<Table 1> Decision of channel width

Section ; Section ’

(1992) Channel Width of River Band (2012) Channel Width of River Band

CASE 1 Straighten(1992 year) CASE 4 Straighten(2012 year)

CASE 2 Old Map Channel Width(1957 year) CASE 5 Old Map Channel Width(1957 year)
Increase by Average Channel Increase by Average Channel

CASE 3 Width(1992 year) CASE 6 Width(2012 year)

Case 19] 5% BF FAF o4, dl=s Aulshy] Aol Faaad 19929 Foias AH8al
a1 Case 29] 7391957 x| kee] vb=iol ok ahE-S Abdste] vk
TE AW Case 39] A9 190209 S AtiEA 9] HetelEs Agste] whane] o
& et RS S Case 49] 49 BT FAF olF, sh=AH] F 20124 v
AR5 ARESI AL Case 59 9+ 1957d 1A =9 wh=pi =5
WEE o] ATE Ps ;ﬂv}. Case 69] 7%= 20121d9] ot A7ehd=|ele] Bitsl
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<Figeure 4> Cross—section mapping using HEC-RAS
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<Table 2> Application of 100yr flood frequency(CASE 1~CASE 3)

Channel Diversion Section

Concentrati Average Average
Oaesificatin 220! on Time Velocity Water Level SIS ) ATEEES) U2 s
(m) . Velocity Level
(min) (m/s) (m)
(m/s) (m)
CASE 1 3620 24 2.498 4.853 2.537 6.980
CASE 2 6000 44 2.297 7.511 3.345 9.609
CASE 3 6000 47 2.108 6.055 1.940 7.483
<Table 3> Application of Typhoon “Rusa” flood discharge(CASE 1~CASE 3)
. Channel Diversion Section
Concentrati Average Average
Qasficgion 1 2c! on Time Velocity Water Level SIS ) ATEEES) U2 s
(m) . Velocity Level
(min) (m/s) (m)
(m/s) (m)
CASE 1 3620 16 3.604 7.264 3.457 10.760
CASE 2 6000 30 3.330 11.160 4.799 14.262
CASE 3 6000 33 3.060 8.862 21772 10.981
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<Table 4> Application of 100yr Flood Frequency(CASE 4~CASE 6)

Channel Diversion Section

Concentration Average Average
Classification Reach Time Velocity Water Level Average Average
(m) st Velocity Water Level
(m/s) (m)

(m/s) (m)

CASE 4 3800 19 3.298 5.754 4.450 6.788
CASE 5 5900 34 2.901 8.557 4.366 11.708

CASE 6 5900 34 2917 6.336 2.825 7.998

<Table 5> Application of Typhoon “Rusa” Flood discharge(CASE 4~CASE 6)

Channel Diversion Section

Concentration Average Average
Classification Reach Time Velocity Water Level Average Average
(m) i) Velocity Water Level
(m/s) (m)
(m/s) (m)

CASE 4 3800 16 3.831 7.111 5.308 8.352
CASE 5 5900 29 3.390 10.366 5.162 13.993
CASE 6 5900 27 3.428 7.759 3.352 9.790
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