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Bed Changes downstream the Singok Submerged Weir in the Han
River Estuary - from 2009 to 2010

ABSTRACT

The bed change survey was carried out and its tendency was analyzed at the downstream of the Singok Submerged Weir in the Han
River Estuary (HRE). In order to focus on the bed change in the low flow channel, we calculated the mean bed elevation based on the
bankfull discharge. Thanks to the amount of bed changes calculated by using the 'averaged bed', we could compare the riverbeds of
various periods with consistent criteria. In the HRE, revealed was the bed change cycle between degradation by flood and aggradation
by tide at the non-flood season.

Key words : Han River Estuary, Bed change, Mean bed elevation, Averaged bed, River survey

3]
S ST AFSFR SR SPPRT 2ALE AR W S ush SPEEE ARstel sPPAE A sl At A% 5
st 28g D7) o) RER AL BB AFHOP0 2 AR W H S Aol B SIS PSAt B S e
o2 ARV SPPEEF el ole] AV ShdE ABE /1F0 2 v wE S 9Tk $ ST SHPAE FFE Foo) mE A3t
7] 20 mE o) S50 2 el

20| 7 3, SgE, W SP, BE SHY, ST

LME

U B Aol wslste) Sl MR SR frelabo] oF 494 kmolR, felRAe oF 35,770 ki A FbE A
WA 15 %7} W tisllo]tkMOLIT, 2014). B4 432 714 )l BEsox] Bako] oF 162 mi/so|al Zreke
oF 54 m*/se]THMOLIT, 2016). 4] £50] et ol whie sl WA 9] W] =3 WEe] f0] vl 44
Holth. 53], @4< P2 Felbhs Seluet 81 Sl ot b = sksel] glo] 1 B4o] B Feeik

97091 5 T Zoli] AR ol ke oF5 RIS Sk ek FoebA] 7 el A Ao] ARFH(98
69 FF)OItk 1 I3k FFH FFAGH S 71, 99 No. 0)027E] AR oF 22 km, SFP-2ehe thek 38 km AolckFig

1 30). o)25E o 7 km shRol Q007 129 F3)7} 7Paslo] Qlowl, A5 SEunkae @ shlonk AT TR

9

O

-

* A9 RN/ EATY FERADTEY. SR
(Korea Institute of Civil Engineering and Building Technology - syhwang@kict.re.kr)
** GB9 - WAAR FFAM AT FERAGTEY. MY AT
(Corresponding Author - Korea Institute of Civil Engineering and Building Technology - samhee.lee@kict.re.kr)

Received October 29, 2018/ revised November 11, 2018/ accepted November 15, 2018

Copyright © 2018 by the Korean Society of Civil Engineers
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.




Confluence with
Gongneung River.

Yellow Sea

V= 8

Fig. 1. Site Map of the Han River Estuary

s 3 53 SRl 7AE ¢
AA7F §E Aolti(Fig. 1 =)
KICTQ2002):= &F slollx o] Fol 3A 24 Akms HE
Sl 3V BRAN] 71EAIE(MOCT, 2002)2] P3ko 2 20004
7] Aol AAjE B %ﬁk A=} 37 BlaskdeiKim and
Yoon, 2003). B3k 7tz 77tel] thgk AAHR] s S8l
A71AQ T AFE 210%}%{3} ole] whz} 2004135-E
20107k 7IRF 51t k8 A skl disf vl 714
2l SR dzAle) s el tish 4 2 HES} o] Fol
THMOCT, 2005; MLTM, 2008, 2009, and 2010).

2000 o]% oA 7 & 4 2006 7€ 169
upglon, Sl Pl Wfgo] oF 22,900 mysE Bl
FYITHMOCT, 2007). o]'g 204] 3050) 7|29 SHFETEA] 4
AARE FEAbEY] wEd =97F EE 10.22 me]al, o]uf =7k
Z4apo] oF 31,400 m*/s2 FAESITHHRECO, 2018). o]d
e P Begh S Blolth &5 A< 20061 9
she 2 @Rl 2005 SEe] Al vl o, A
W No. 51)&25E aF72] o]23A4 <1 v No. 57H4] 72
SPFAEL F 26 Mm*(=10° m*)2] AZo]QtHMOCT, 2005).

Pt shelxE B B holue} fele] 2AE-so = 9
HEo] Aslar WE wf gk g0l e GF7F v o)Al
9} 3AIZF ul%q. ok QAIZF AEo] nthdl= 3 - 24 EA

UO]E}(Oh et al., 2003). 200413 129¢] #= Ao uj=w
oﬂ*ﬂ W& §20] ¢F 2.3 m/so]tMOCT, 2005)
20 2 oy AR sPAEE A=

33t ol

820 Journal of the Korean Society of Civil Engineers

= . 2009ERE 201097}1X]

AEd S o, U AE o = f&e
Hs] WA X 5 vk 2R 3 shrlM=

B 24 wzol] B#o] dod ofx7} Atk F 7 /i3 ‘?—i

2004 8UFE 2005 SE7IA] ASFFHEZRE S o

No. 5717] 74 shgwigahe oF 33 Mm'e] E|o]9] WOCT,

2005).
W B SPREOle F0} 2Ae] gl gm0 ek
ek 2 5 gtk =, fele uek g4l we sl 4

Wil 3571 §lE 717F ot Ao g wglel w8 rﬂHé_‘
2= QILMOCT, 2005). THA #}=9] 200632] #= 21=E )5}
o] 22493 A2 2E] Hwang et al.(2007)& A1E55H 154
A T Ak <347] P A3H20009 ~ 2004d) —
H]Z47] 3P A5(2004'3 ~ 20059) — 357 3P A5H20054
~2006) & AEshck FAskv.

Hwang et al.(2007)2] Bl o]F &3 al7ollx] shhis 24}
£ 2008, 20093, 2010139l Y=o, o5 ZA tisfiA
+ g v} glok o] dgtellAl= 200917 20100l gk
oA o] Foi ST ZAF A MLTM, 2009 and 2010)
FollA 3k S5 s shdaL wis), %‘WtHEa Arks 5%}04
S B A E R shrellA] PP ES
sl AESkE 2009WE 3
AR SJE] &) ol o}ﬂ S AL Fg] 1A
250l thA] SAgskoict wgh v)7] B8 AR ks
2010 7] Holl= 2AP} o] fFolxlt) BlEo], 4] 7Rt

ek AR RA LYY, T, BT, AR A5
*4 S moio} fF A5E ARSI o] TN i

Zx0) FNRE F2 PEseck

3 swur Gl Sh vl S o e B
g AFT o) S SiERA} S gE,
= o 3)e} Zeko & TAFETKWRA, 2009).
X535 2] i), 20020l SR E B sl AY
(MOCT, 2002)9]) w308 st 229€ 28350k 7] 500 m
7HAe) whie AT Plo g S Sasue Axelt 2%
A= B27] A2009d 69), 354 (2L 3 8Y), 1L TS
347 220108 68)olt). W1 FA ) §zA} ol
wiska S ZeF 71ge 2000d 22 2Ake] HEEN TR



7R FERCM thd TR e SRS AAlske] @A)
e, sRIR]7IEAIGe) oJ%F ERAEA)E SRSkl dEst
of HRtetltt FESA fre] wAlE 39 S 518 Sl
Yol S5 FA181I9tE oA Arg A SaollA] 54
ZA o= S8=417)(AquaRuler 200, @2AUHEIA)E, 9% 24
o= DGPS (G12/BR2, Magellan Co.)E o]&5}3th

Fig. 23= 20091 $47] (oA “Jun '09°), 35 S(LHo]]
A ‘Aug '09%), 2010 E5=7] Ao Jun '10°) A =)

=

o

271 293 gree) vl 8 230 shdaele] 2l 7 wse)
PR)E 15 Holck wak 179 §] Tolis Ul 7 ) Fa

Ao 2 FEH THH(EH No. 0), 27 T2 No. 17),
e Ffan(ehE No. 314200), A2 E (g No. 51) 52 93]
(oA DYE BAPBIITE TN & 7 =], jus
7IEO R O ARHETRE O 3HFelA ﬂ 3P "zt o
Dgeict 53], il skt R} 2R BS54 2R BHE

A 2 W7t vl =tk 2009 79 150 LgEF R
°F 13,000 m’/s7} Wi 357} wAyslglet), HAskd Wt
& 9= 7H:

2009 257] AR T 3 HA sl BlaelA st

[}

=

2ate] Hgizto] Zkzt ok 148 m(v No. 50)9} ©F 9.88 m(Thd

No. 51)o]c(Fig. 29] §] %% ). o, ‘BT &3 (S

T AT FHagheh FHa Akl (o 72 W AfskaLe)
AR 282 ¢F 078 me} ¢F 339 m= VRt wepk] e
W= (T Aksare} B AjskaLe] zloy= ok 2,61 me] AdkE
A1 2000 ©]% 7129 FF W3 FoA] 71 IT(MOCT,
2005; MLTM, 2008). ¥ 522 20001 o]Z A HA|=2

2 35 o Qo) 20099 5 F 24P U F4l s
e bz 2How Az shio] ) SEal] o] ol
AL & 999 5 ik

S 59} 2010 87] A s wlusl & u,

g3k Afse] HHgko] 242t oF 9.72 m(H No. 28)} ©F3.25 m
(A No. 45)0]thFig. 2 9] 782 2=x). 3} 493 2512
Rl vhH No. 455 A|9Jshd, 20099 T2 5 20104 S|
7R H1E57] s Aukd o g A=Ees o 4 gith
Bt e} Al s R, 242t k2,71 me} oF 125 m2A]

iz} 2o nlard] Ivk Jeul e wEale oF 146 mo] 5]
A 23] 20099 F7) At 4 FE vlwg 7
2| vpEpd.

5ol vjsh

Diff.'s in invert level
- Aug'09-Jun'09|
A~ Jun'10 - Aug '09

| F Jun"10-Jun'09

Invert elevations
—4@— Jun'09
—@— Aug'09
— Jun0

]
o
|

-
o
|

Bed elevation (m)

20 4+
o 2 4 & 8 10

T
12

L L
14 16 18 20 22

Distance from the confluence with the Gongneung River (km)

Fig. 2. Invert Elevations Downstream the Singok Sub. Weir

Vol.38 No.6 December 2018 821



W S ARG slRolA SHAHE - 2009W5E 20104714

g 20099 $57] 23} 20109 7] A AFEolA
ST WslE AR, F Asus oF 1.22 mel vhd 3
Aakaz} oF 246 mo|tkFig. 2¢] ¢ & 2kx). wlehd 20109
5571 A 3Pdo] 2009 d 57] Hof bls] FwA o2 ol

ge JoE P 4

)

ST

ol
0%
K
r
o

22 "

4 sPdaLE o8-S B4 e =P WsE A3
BVE 4 Sl o] glo, sPdare] AR = SRHEF)
s} Agke vetetazt she Afols sy 2 o Sk
ofE 3P| Sl The) th sPdarmA et sPIaLE ol8st
of 4% 3ok

oftl ThHdlN et sPdars m|E] Al 9 =HE o]
0E 55 WHAS FHEoR pro] Fek S| Hd 4l

o

R

(hydraulic mean depth)& #1 grolck. wheb] vkl 8 3 sh4:
2 vlasle] shgare] S WstE P, 7 vhdo] Hof
5918 4 bl Qe AR Bast ek olw, &
TRh0) AAE A Fere 2 RE] REF AReR 7} vhld]
AAE A T80T E41% dgo] & A]tKWRA, 2009).

_|_4
v
.

Fig. 32 374 315¢] A4 $5-337,000 m’/s)ol] 7]wket 33t
sPgateR) ek 1 HskRS] S Bl Zloft) v ofF
A A shdare] S Wsk(Fig. 2 Fx)ol vl shdaLe]
St wistel A7) W s} At 3ol Bt s medEs
& 4 AriFig 3 2. F;, GHRE 7SR 1 FRe} shell
A BPdaL wish o] Bk e vixdk

IR At 2 i Bkl o, A 34l 7RIk
gt sPdare A s wislel =t 4 ok B3k AT
Zer offel] wle} 35 whaAE} A sk Iu R s aPdaL
Atol ZA Eebd 4= Qlvk F A shRelkie s
A2 BajE 77w No. 15~No. 20 $-¢ho] 23k AFe)
ald Zloti(Fig. 4 =), Fig. 39] ofef Ftolx] 2ol Wl
Saehr) 2 eRd sPFa( g4 ‘Avg. Aug '09°)E= 2009
B T ol 7RI B ) AR sPdare] Fagks BAIRE
Zolnt. ZI-elld & 5= Sl%ol, AA TR e B
sdaLel xjol7h Ak

Fig. 4= 257 #3524 2Vd7 91l Sl APEsAE 7i=A=
+ ¥ No. 169] Febdon, M7 F9A(1"elM “design’)y&
Ao FARIGTE AbasA] Wl 3are] 543 8715 oKl

& § &
I\ S & N
Qﬁ\go %\q}\ ’bQQ} 6“)0‘
@ g \4 *
s° c)\\‘\ » S
N @ K %\(‘
© Q N Y
ec eO‘ eo‘ eO'
& D 5 E
Diff.'s in mean level =
/- Aug'09 - Jun'09 %
A\ Jun'10 - Aug '09 ®
[0
4+ Jun'10-Jun'09 =
(0]
(8]
C
o
£
5 a
4 Mean bed levels
—— Jun'09
3 4| —@— Aug'09
5 —— Jun0
€ @ Avg. Aug '09
c 1
S
g0+
]
[0]
- -1 4
[0
o
-2 -
3 ;
4
&
-5 I I T I I I I I I

0 2 4 6 8 10

14 16 18 20 22

Distance from the confluence with the Gongneung River (km)

Fig. 3. Mean Bed Elevations Based on Design Flood

822 Journal of the Korean Society of Civil Engineers



58 - ol

o
ol

2ol uke b AYolth TN & 5 GIFOl, W ST A2 WA H3: TR bankfull)o] 7t HE sHE
A TERAPIAE G FASs) 5F Bse]  RASIEh olul, AR A FIS A T No.
o] & 4 ek TAPARCKE A5Z P Aso] TS 15-No. 208 TIFO.R FEF ALk ufet 5917k mpAE
) Sl A F Tl ARE 1S A BEe gl WA ges AaRemo s ageiitk 1 askeA 6600 mis

15

10

&)

Elevation (m)

o

Water & bottom level (No. 16)
—————— Water surface (design)
—— Water surface (bankfull)
-4 Bottom (Jun '09)

@~ Bottom (Aug '09)

i} Bottom (Jun '10)

-10 T T T T T T T T T T T T T T

0 500 1000 1500 2000
Distance from the leftmost station (m)

-5

Fig. 4. Design and Bankfull Stages (Section No. 16)

Diff.'s in mean level
-/~ Aug'09 - Jun'09
A~ Jun'10 - Aug '09

4+ Jun'10-Jun'09

Difference in elevation (m)

'
(¢)]

Channel breadths o, Seseoed” BB RIATVES
—&S— Jun'09 L
—@— Aug '09
—— Jun0

(6}
o
o

-500
-1000

o
Breadth (m)

N
|

-
|

o

Mean bed levels
—— Jun09
- —@— Aug'09
—— Juno

-3 4| --(3-- Avg. Aug'09

Bed elevation (m)
|

4

-5 \ \ \ \ \ \ \ \ \ \ I

0 2 4 6 8 10 12 14 16 18 20 22
Distance from the confluence with the Gongneung River (km)

Fig. 5. Mean Bed Elevation Based on Bankfull Discharge

Vol.38 No.6 December 2018 823



o
N,
of

d

At Ao, ARk 97F a2 AL olHnt w8
o= EAE Afdete] S50] AR TR Q1914
o2 =435Ik

Az T S3(6,600 mY/s)o 2 AANLS ) 3 shE
Bt sPFael 1 wskE Fig. 5o Bk AA S5k 7Nl
St sPdUFig 39 ofel FE e} vlas] K, AEER}

Sl o] ‘AR WA fraPel] 7IiRE WT spdare] wist
HEER L AR PS4 Sl 4l shdare] A
HFIti(Figs. 2 and 5 o} i 3x). 53], APEEA] 7R
Ao/} FreaA] AR A fgel ZKE Bt sPdar
Jo ebdare] writ - dxjer, A B 3Rt skl
A3 SRR PP GHEY S sAErkFig 59 ol
pate] ol ). h, 201019 8577 2 i PdaLE AR
1, QAL 2P TR elde] o] v & 2] Agso]
ol Hrk 2 olfs BT FRIIA AFR Fo] efide] ]3]
Solxl7] e, ol e o] AR o] Tk sk
BB

20099 g1 2B} F 5 S sl Wl diltiuiE

s
>,
=

[e] A |

X

rlr_um?i
LN

N

710 2 ARETRE shRoA 3L Wbt g gk He
4 EPdaL HslolA gRigh vk} ok et 2009 S
drktia 2slRellx] VERRE He sPdaLe] & Aske A4
Pdar Wslol] E2=R] o= dolti(Fig 2 3. Wit shdaL
ox Hol= of2gh wsh= 3gellx] thg sPdulssd ws) A
ZF dA)ge) wEgl, Al ZdFRelrE S Tl ol
Q38 Adsshs ZoR eI, o) A S5 7Rkt
Ht gL HstelrE & SefuA] ket o]Hh d4 A
3N T P st Fe & Btk

20099 547 7} 2010 $57] A FF sPFaela] wshh
T2 ke 2R 2009 $4= F- 3Pdo] oA el A2 sjEEI9]
&S of)git 2010 §57] A it sPdare s Ve
2 3lRME R E 3R Rk 23] oRE Tl s
Aoz UepttiFig. 5¢] 9 & D).

0 «{o{r

Of

3. OtdEiSE M

3.1 Z|Ab BiHnp 7 Fx}

SPPHETEE Vo] H= ofd sV V)T AuEA}
she 54 AR 8P Aole] Wsigeln, 1 AR AF Ee
HHog sajdt) dF 5o] 35 AT sPFHERS ek,
T PP S 35 A o s T 7zt vhe] ddhHer e
sk 34 5 o] o] aka Wi HuAw} A

824  Journal of the Korean Society of Civil Engineers

17 ATage shRolA SHHE - 20008RE 20104717

HA] R o] ke Zh WhHe| Oiigke 2 7rsle] A ThHo R
5 Agje] vt A5 Tz Ao vhs tgh gt st
B EXH) A 215 7 9] 34 AT shpisEe s
A "TMOCT, 2005; Hwang et al., 2007). o] KWRA
(2009)014 2l sPdaEF ALt BET 27t e, L
el w2 Z oA A sPda) ofd Hit sPYaLE
ol &3t sk Al ElXEe] HER AER] edof gk T
A T o] s =W sPdRlEe] Eushs s oele
4= AIT(MOCT, 2005; Hwang et al., 2007). wahs] o] d7telid=
Hwang et al.(2007)0] wlg} s Sars AEgsic).

2 sPiETRs Ak o, 3 vhE Ylel] Ego 2 whige}
A o g WEEe sPHATRES upnA] T3 e
slolom, sk AR 5 QIEQ] TR ERI=R= U= wiAlsk
o} SPdAE Aol 23 Itk WAk} 27 whEnfct
gs 5 glor g Axlsleis whre] v F whdol ARt Z<
W3k 7 A R aefste] 2HgEltt. g B9, ARklEE

L thddle 2R Al e E7 Ay ARl Zo] zbzt
A} B, Sk} Fo] @o 2RE APy A4 L% L, S5
o] ehHeA APt Zo] 27t B3 B, 2R g ThHoA A=k
= g93 Ve tsat 2t(MLTM, 2008).

A
V=55 (LB +L.B,) (M

MLTM(2008)<] whe} 3 ThHolx] Al to= E)8o] F=gr
A5 AA] S8l WA s Al F AEE = F
2ol 1 whie] F wE e W HHE} Ae] o
s EERe T 2he] 25 %S ZIER=A] ARl AlEelut
EAjo] ghaighA] wgaioirk: ik ThHe] F Afetd e F BT
o] 71 ofalebH WS FHEBINE 23] el TRl Asto]
Y= ARy BARe] HYigho] F Al e HA ]
25 %2 2sPH 1 9XE F A == 5E 9x2 28Ktk
thil, 21 ofslel Aol telixle S FEaTh of7]elA
O} I 7RH2S %) EA IpgelA o] Aol ffsf Yol
A3 ZloH, ZF T F8 WAXE AR =Sl Feldt
A Ao = kel vpEFYTHMLTM, 2008).

3.2 ol AM=rEH SIR 0N SHAHSE
(2009~2010)
Eq. ()& o}g3le] 7k P2 20099 347] Ao aptos
AL Fo] o ARy HEE T B9, s
55 ARGt tbd 71t Ul Hd) ARt SRRk 27 3.01




Mm? (A No. 20)9} 0.60 Mm?*(ghd No. 34)o]ck Hd] s
& AEEo] 7 & v No. 20904] dysior, 2.97 Mm3e
Aol et it AP 73 W) Ak b Bt
HHH VS 77 W HF e Feghe 22 1.04 Mm®e} 0.11
MmPo|t}. ot sPHsak S B B Fi Azl
2ol 2 Aefate] AKLS uf, 1 gk 0.93 Mm® 24] Ao}
oJ7Le- 2000 o5 1= et sPHET T 7Y & Fholck
(MOCT, 2005; MLTM, 2008). L 91¢12, HA] aldar ms}olx
A nje} o] T4 Al sPdo] A SPEER] k] wiEel
Ao 2 Hlth

20099 B4 32 7)F0 2 2010 357 A e
AxkslE, Ho) A B2ge 247t 0.27 Mm® (e No.
19)9} 3.10 Mm? gk No. 20)o|th Bt AZde) Pt HA3e
Z¥zH 005 Mm?®9} 096 Mm? ot} wjepy spduls gk EZo]
a1 Bt sPPEEES 091 Mm® o249 2009 F5=7] A tijr)
35 3 AF A W A 9 gk

Fig. 60 T ¥ PSS Ueplon, o]As 415
TFEHENE] SR T8l Ao FARIITE HluwE 93]
20083 &<+71 F- oiH] 2009 g1 3t 20099 E457)
7l gim] 20109 7] A sPdiEE= A Blck oA sPdaL
wHslol|A] A ule} o), drhial et shrellr] shds
&R AR van)h dakdal dRelr] sPdHE S L S
o] 5] TETE Hal g4 Follw EHo] sk 5 shRels
PSS AR} o7t Qlnk o]efdt P2 AR v HiF

ki
ol
3
=
X,
!
ke
1l
i
B
o
otk
18

A, i S A
B vis} o], W Sefdeh oh, WEF =) 3o}
B SHII AslS N2 ThE ol B shgar Al el
spahise AR A 3k gl Alo] Az} wldely) w:

74 P dulE WskE AulEHFg 6 315, 20099 3471
A o] g4 Fek 2000 34 - iE] 20109 g A A
SPIEF 2T} Alee] RN v=al 1 S Stk
wpzbr] 2000 F77] 7 de] 20108 7] A sPdE e
BHFR FAEEE odo] Hrk gk, 20089 $57] - tiH] 2009
57 A e B il shRlite H4e] e
w2 A A 7Rl Bol= wingk HAE Ajofad
U AR e 2008 45 70 94 QoL SRS
A7) B Tha =71 sgloL, ARt Rbel wlg IRk
Bt Al Aol ARl AL of#F o]tk

4. OtHE 24

N
—
EI_
E
ol

o] B WrIshE ARl #o g BEHER TIE ol
AR 2 AP|Slelle shdE o] ehxds] deRiti(Fig. 69114
“Jun '10 = Aug '09°$} “Jun '10 - Jun '09* =), webs ofe

3 @ 3
(.5’é & & 8
& &® g -
& & \\‘,'b \?
£ 3 o &
Ooo‘:” & o o
N & -~ o
Y\O- ‘50' ‘;0 e{}
4 @ @ 4
Jun10-Aug09 -
3 4 el -3
E o2 4 -2
2 =
° E
g = = = ow
51 00N - NS g
s : Il B ET N R s . =
S 0 : = e T i W R =N -
g et T T T e e e 1 °
< ksl I 5
£ 7 -1
= e Bed changes (scour / deposit) &
3 - ' .
g -2 - M Jun loe-Nov 08 L o
Is] it Aug '09 - Jun'09
- Jun'10 - Aug '09 3
Aug'09-Jun'0s -7 Scour Jun 10 - Jun ‘09 _
fffff Accumuilated from Singok Weir
T r T T T T T T T T T T T T T -4
0 4 6 8 10 12 14 16 18 20 22

Distance from the confluence with the Gongneung River (km)

Fig. 6. Bed Changes downstream the Singok Sub. Weir ('08 ~'10)

Vol.38 No.6

December 2018 825



A7) sPdE SLRE St R wlats] M= 71l ol =Y
A Pt e of= A DR VI sPdo] dasit A
© 5H ug}, ofg] A7)d] A3 g s, A7RE BolE
S5 Fd P, sk Aol W A1 sV & VI sHes
= = & Aotk

FE BhF ol St 24 So' HrYol AS v
shf TIF SE ARERE G sV e P o e Aotk
o)FE Ve dMFeE Fal PIHEFS A EE Ak o

A7) aPe Lk TIee s Hlud ¢ Sl & WY Zlolt

Sl AZSER ShRoA SAE - 200915 2010971

wsh TAESI Au7) & AEE R8Tt SH W, 29
ALts B3 A7 A SollA FEE BAE B3 24
7Fsd Aotk

35 7hsst SIS AR Folx AR FE Aol vl
TAEE Ao Fds= A= 200405 E 20108707 &
93]e] A}=E0]tKMOCT, 2005; MLTM, 2008, 2009, and
2010). skIzALe] oS FARIeH, B 7IRE B1t A ek
oItk Fig. 7¢] 121 ule} o], Zh whofx] 20041 o] Zg%
7k Z32] YJellA] 1 9] sPIE Bkl T YoM sdaL

#

Ly
a

15
Bottom elevations (No. 28)
b e Averaged —— 2004 - 2005 |} 2006 - 20071 A- 20072 NF 2008 P> 20001 < 20002 - 2010
£ 5
c B
K]
© B
>
K
o] B
€ B
S
3
@ O
-156 \ \ \ \ \ \
0 300 600 900 1200 1500 1800
Distance from the leftmost station (m)
Fig. 7. Determination of 'Averaged Bed' (Sec. No. 28)
&
c-°<& & q,*‘hgz @“é
& [ ° &
& & Sl g
& & + o8
a(’o Q o 2y
\;O' ‘\O‘ eo' \;0
3 & 3
Bed changes (scour / deposit)
Nov '08
-2 Jun 08 -2
g —— Aug'0®
:(2 — Jun'10 —_
g 1 Jun'09 f‘~[, ----- Accumuilated from Singok Weir |~ 1 :E
c Jun 10 ‘J_I»_E‘"*:—'-":-. S O =
< ! T
=] 0 1 ! — 0 %
8 [=)
0 X\_‘ L | g
[ . [&]
Z . 2
E-1 ! HI -8
3 P
E
8 Aug '09 L e —I“
-2 o - -2
’ Scour
-3 r T v | T T v | v T | T : i . T T | r — -3
0 2 4 6 8 10 12 14 16 18 20 22

Distance from the confluence with the Gongneung River (km)

Fig. 8. Bed Changes to 'Averaged Bed' ('09 ~ '10)

826 Journal of the Korean Society of Civil Engineers



ree e BEslel 1 Yukde) g ke ARSI
HS: A o) Holshlolis Aso] ¥ glork sk
o) A wsl A Bk W) 489 Vo] @ Aolk

4.2 " stat 7|E AM=SrEH SIRC| SIS

Fig. 8& ‘¥t 3PS 7o = Akl 20099 857] A8
oAl “Jun '09%), 2009 F-5= F(LH A ‘Aug '09%), 2010
2571 A(ET"EAA Jun '10°) SPFHSES T vERE Ao
o} 71 Aolo whe} Fig. 804 F 341 Apele] 1= Fig. 62
27} g8kt oS So), Fig. 8414 ‘Aug '09°} “Jun '09°<]
2}o]= Fig. 604 =441, ‘Aug '09 - Jun '09°3} SUslc) Hit
sPPE Ve s E W% Rt JA s g s sk
IAET AR 2k T o= et s o] AR 9 S
FFeh= T(7) & 3P Afelel] glom g 11 o) AjolHrt
Pt B tiv] Ao sPHE el o 2RSSRt gl
w0l Tk

Wt PP S o83 sPdHEES A3 st sPdRlE
#HFig. 6 F=2)7} vz B9, &= A)7] ¥ sdhds vt

i E S o839 sPdHEE Ykl 20009 4 - oH
Aol The A7) abdulsel Hisl o= ek & fReIA] ghedl
& ek Bl 20099 877 2 20108 8771 A aPdEe)]
% PHEe e vsSh huE Vo 2 A} 57 4
o] & TES A HluE F3 A et 5 vk

=

el 2 HZ57191 20108 B577] Aol 7A3E0] 2009
7] A dakdla 2Pe) A 7 No. 33~No. 36y
‘Yt PP R Yol AFZ HrldckFig. 8 %), MLTM
(2010)= 2 92 F sl 3l 77t H-lellA] o] Folxl 4
AMES AAgE vl glok ey 7oA FAE Fud ws) 55
A=) 2 A, s I 2 Al Alele] 23
s 7 ik

Fig. 95 ‘9 sPPS 717202 200495 201083714] 24}
AP sPdlERks Sl VRl Zlofck zH AP] 1 shdulE
TEES FUs 7o vluwe 4= vk B3] B3 Zolre 3471
Z1Q1 2005 (LA ‘May '05”)0] FEHR|IL Al Ao ==
2009 E5 37} etk 2009 37 Fof) Al jFie]
Al 783l disixle 370l et vl gltk 20053 deli= FAle
= S L AFelA EAe] FEA, I o]§ ki
2Pl 3971 A 57 2319 dizgk L gzl 200937}
20109 57 Mol dikdal shrellr] E2jo] st w3
Arkarh A=) A9 200430 “Aug '04°)2 20051
< Alolehd, Yrknl Aol MEEe 2L 1 shpellr] MEE
& A e R 1 R P o= AR FEE o)FaL
A= Ao = Fzpdrh

o

4.3 sAHED B4 0f
Fig. 10€ S sPol ik SPPsars A4 2y
Fete] 1) oA A7) 8 SNE AP TS

& @ E
Sa o & <
& 5% 3 F
& & & *
£ oy o O
ODQQ 52‘5 o é‘(&
*
S i o o
5 < <5 < ¥
Bed changes (scour / deposit)
eposition
Jun 10 Nov '08 Sep'06 po
2 Aug '09 Dec'07 ——— May'05
Jun '09 Jun 07 Aug '04

Bed change (10 m?)
(=]

-3 e

0 2 4 6 8 10

T T T T " T " 1
14 16 18 20 22

Distance from the confluence with the Gongneung River (km)

Fig. 9. Bed Changes to 'Averaged Bed' ('04 ~ '10)

Vol.38 No.6 December 2018 827



AL

rot

St Al E

El ks Nm agelA 2009 B F AIF I} ulg- 2

2L AR 4= 9lom, 20093} 20101 F7] A2] o]
2005\ E577] A TR ZA B n)RE= T AUk
gl 2008\ F7] Fo] A-HL™AM Nov '08°), 37llx
A wlel o), sl TRy Aol ol#Felrh

A B} s 29k 20081 AQ)shd, iRl 57
Aells B4 AZeln, (7)) Folle Al dde= vepdtt
5, AR SRl A s AR T

[e]
\__7}‘13 O]-

1

5

shRel A s

09EHEE] 201097}X]

A8H2004d) — 7] P AF5(20059) — F57)
A5H2006) — B1EF7] 5P 52007 T A) — T4
s 8K 2007 8471 $)— e B 352009 2
) — F7] 3P AsH2009d T Ty v 3P s
(20109 32=7] Ay3 2o 438 Holth

Z 7 shiERE) L AP IE S5 3 Aol vl Fig. 11&
A E, S SRl s AR v Blsks 32
shgo] AFEIL F571 fhe v 7IdE 24 o2 dhjgte}

Oe“ \‘OO Q’(\b‘) \;k
& &% 3 &
& o & S
S S & <&
& ¥ N &
o s = a
«® ] ® ©
a3 & &
£
e
=2 May ‘05 —
] Y —
= T
= ™
g., 1 jun :09 S s
& un'10 - —
e -
o
- I L 1
= 0 t . e
2 Dec'07 —
©
5 = — p
o] -1 ,f"/
']
o =
< -
L -
m -2 o
=1 T
5 Aug'os — Scour
Q
(&)
< -3 T s B S A BN S B R T
0 2 4 6 8 10 12 14 16 18 20 22
Distance from the confluence with the Gongneung River (km)
Fig. 10. Cumulated Bed Changes to 'Averaged Bed' ('04 ~'10)
S > & Q< X D N
» @ AR SR S
& e & © & oo & 3 ~
€
| - 2 '\O
L1 \q';
g}
@ Surveying periods L4 g
Total bed changes 2
. Annual peak discharges - -2 Tg
=]
3+
25 B '06/07/16 3
g 20 ;90008103 22,900 m?
: 4 120,029 m3
o q '02/08/08
=15 16,220 m* '09/07/15
5 ] '04/07/117 . 13,018 m3 _'10/09/11
S 10 '03/07/23 | 11,486 m3 07/08/10, 08/07/25 1174 m?
= 7 3
= E '00/08/27 '01/07/15 982 m? 8543 mo| 9560 ™
T 5 7 7,088 m 6,545 m* '05/08/11
[a} 1 4,775 me LJJJ
0 n L)‘\ " ; AA‘ ‘ 0 ‘ m‘ ‘ A‘ A ‘ " w‘\
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Year

Fig. 11. Total Cumulative Bed Changes and Daily Runoffs

828 Journal of the Korean Society of Civil Engineers



T2 wYAE Zlo] tA] ERlET: H)E57), 5 &) A=
oA} EZ AsRS Helt)h sk 20084 357 3= A9lshd,
(7)) Foll= AR o] ofdgle] viERdTE et s

HE 2004, 20061, 2009 T45(7)) 2 Awwd, g4}
AUt F A ZARREEAel we) oAl VeRdth

5.

ny

=

200935 E] 2010\7kA] 8 8- Alar=H. 3l59llA] s
5 248 stsick 2009dofs shawEel ti il 34
Jake *—Mwl 980 57 Al S Zke 2

w2l Tha) Zgaisck e, EeT] B4 A sk
S50 20104 F57] Aol 22V} olFolilrh Y5 Zaas
2| sk wWske Au T SRR ERS el Al
o sphiEe BASE 1 WE A il Ausisic

TERARTHE A5 sphisle)] 298 D3] 98] BER
Ae Foh BROHOR A5 vk FE Dgel) F
SIS APEIIT A5 ] ko] Tl B S
olgstozm 24 spkae] sk Bald) wls) spae] Zu
Bﬂw} A7) 8 A sk A 1:} 2sp) =ep

EHJL 2‘*0%011 1 3‘?01] 14«91% spd %-’3— 22} 5 AR
ZIeh g S Balo =i SRIsl] ofele shdaL wst
Oo]:)b]'% ;‘% —4‘91‘;:—_' T M/\Ar’]'

Hwang et al.(2007)9] w2} 2
AERs 22 AReial whi Ale] 7%31 =3
2SI 2009 &7 Aol vigl 84 5 Ht s TR
093 Mm® 224 Afzolglont, 20099 &4 F o] 2010 E57]
el e 54 Age] 091 Mm*ozA 2| Az A
et At gee o g =uytt & e EE 79
omjeflA] 20099 TR Al dPde] L o] FHIR SEES]
ks

S sholx 2004 o] 5 A5 SPIAEE ol8sle] ‘H
P& Akl ol 7l*r_§ 6]" s Ao 24 7
shdel wet Adield SIS Hlofut ofe] A7) s dakd

Fzroi Hlastal 243 = SIiT T PP S VIEo R

Ak sPdss Tl W shrellx] Al7] | shds e

A 1 TRl et 4= 9l T TEE AR Hliﬂ%‘ T
URNTE B35 T RS S o= dixgto =M R sl

r°"

r:H

A

O

)

A1)

Fool) ol Aate} wlgs7] 24 o
el SKlahirh

A s ol
ia

el

gl 2

[

] A7 FFEAILS] U X 2 Aolr). e

=S wol ol gl AYS RUlE IS SEA L ATA) vt
A B SEE RS E: EE, 9] B e g
Fofat H w7 ¥ AR SRSl sl A9

FxYole] =37t S-S WEETh
References

Han River Flood Control Office (HRFCO) (2018). Realtime hydrologic
data - stage data, Available at: http://hrfco.go.kr (Accessed 21
May 2018) (in Korean).

Hwang, S.-Y., Lee, S. H. and Park, J. M. (2007). “Influence of
floods and tides on the bed changes in the han river estuary.”
Proc. 2007 KSCE Conf., KSCE, pp. 4149-4152 (in Korean).

Kim, C. Y. and Yoon, K. S. (2003). “Morphological change studies
of the lower Han River using the past bathymetry profiles.” Proc.
2003 KSCE Conf., KSCE, pp. 1931-1936 (in Korean).

Korea Institute of Civil Engineering and Building Technology (KICT)
(2002). Analysis of bed changes in the lower Han River (in Korean).

Korea Water Resources Association (KWRA) (2009). River design
criteria and guidelines (in Korean).

Ministry of Construction and Transportation (MOCT) (2002). Master
plan for river maintenance in the Han River system - Supplements
(in Korean).

Ministry of Land, Infrastructure and Transport (MOLIT) (2014).
List of rivers in Korea (in Korean).

Ministry of Land, Transport and Maritime Affairs (MLTM) (2008).
2006-2008 Research report on bed changes in the lower Han
River (in Korean).

MLTM (2009). 2009 Research report on bed changes in the lower
Han River (in Korean).

MLTM (2010). 2010 Research report on bed changes in the lower
Han River (in Korean).

MOCT (2005). Research report on bed changes in the lower Han
River (in Korean).

MOCT (2007). 2006 Korea annual hydrological report (in Korean).

MOLIT (2016). 2016 Korea annual hydrological report (in Korean).

Oh, Y. M., Hwang, S.-Y. and Kim, S. E. (2003). “Measurement of
turbidity and current at Han River downstream.” Proc. 2003 KWRA
Conf., KWRA. pp. 851-854 (in Korean).

Vol.38 No.6 December 2018 829



