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Estimation of River Dredging Location and Volume Considering
Flood Risk Variation Due to Riverbed Change

- o A
FOHE - LAY . QA . ZTprree . BB wrres

%k k %k %k k

Jeong, Anchul®, Kim, Seongwon™, Yu, Wansik™”, Kim, Youngkyu™*, and Jung, Kwansue

Abstract

In this study, we conducted a study on the step of recognizing the necessity of dredging in Korea which the dredging regulation
is not sufficient. For this purpose, the method of selecting target area for dredging considering flood risk was suggested using
freeboard criterion in river design standard of Korea. The suggested method was applied to Geum river basin where three multi-functional
weirs are operated. As a result, it was found that three site did not satisfy the freeboard regulation. Among them, the Miho stream
confluence site showed the greastest aggradation of the riverbed. So, the Miho stream confluence site was selected as the dredging
target site, and dredging volume according to the riverbed change was estimated. Therefore, through suggested method in this study,
it is expected to provide basic data and selecting method for target dredging area considering flood risk.
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Table 1. Sediment Rating Curve of Tributary

Stream Gaging station Sediment rating curve Reference

Gap Hoedeok Q, =0.5986Q' %% MOLIT, 2014
Miho Hapgang @, =0.5406Q' ™ MOLIT, 2012
Nonsan Nonsan Q, =1.969x10"°Q"* Lee and Kim, 2016
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Table 2. Fixed Model Verification using NSE and RMSE

Gaging station Geumnam Gongju Jindu

NSE 0.085 0.745 0.749
RMSE 0.224 m 0.067 m 0.066 m

NSE (without observation error) 0.742 0.728 0.759
RMSE (without observation error) 0.061 m 0.064 m 0.071 m

=2 “
Ao FRIE A 201349 | F2 F7F
A 7Rtk A it A

20124

[
=]
E3

B AckesThis(1073)
[l L=ur=nCopelmd, 1050)
B t==ley

I Enzetund Hansen{1972)

=
L=}
T

Caleulation results of
sediment discharge(ton!day)

10° |

erfect agresment

1 10*

=

Fig. 6. Verification Results of Movabl

st A el s el The
O (Lee et al., 2014), o]t o|-F=2 79
Ao R olgslols et st viet
< SRS O RETARe) 290l U

olgs}7] SlalAl el 2] AAZA
P skt Rt 29u7] Az
HE 20169712 Q] A AR He] 7} vk=ak
Aust A7), 201248 Aolsli Rl ule e

ool 2|42

9 0]
FAMEel WAl ke, ol

OlFE 201292 EAEE AASI] 7] sHis o]

£ stk EAER HuE 201239 FARAL
Fig. 73} 7tk
1,600 1 F
— Upstreambovndary c ondition - 1
1 .. =
E 1200 — — Downstream boundary condifion _—S “E’
Z i —6 %
oo 300 — — =
= - —4 =
= - &
A 400 — -
] C, 2
0 ] ] | T 0 2
Jan-01 Apr-01 Jul-01 Oct-01 Jan-01
Time (mmm -dd)
(a) Upstream and downstream
Fig. 7. Boundary Conditions for Morphodynamics Simulation
284 sSt=Erxfsls|=2 %, AM18E 35 2018 48

Measurzment data of sediment dt:.,harz (ton/day)

T
10°

e-bed Model

HEC-RASO|| A= 29| tiAo] whefa] i--<do] ot
AAZRAES A= Aol Apel7t ok HAF moje
7A9-oll= dhe] ©hS A Aste] 2= %Eﬂ—J =95
Hog FES Pohs PAH SR B8 ATYE
2 2Jels W, g AAE ARE A et
g o g JLRE) vhHol| SHPAE K ojojAs S e-

dl= WYL Algeict mEbA,

o AAY ARE M Y

B Lo Fig. 79] AAZRAL o]4sle] HAE moj=
/\6(1;]‘3]_0:101];1 1:1;@]%_ E_—] A] —4 XV\}-E

N

—

=

r{r

AT OG0 Ao
TTAT 6

_{

O] 9IS HElelR FRIHES sk 19 5t
TG AAGE FISskslthFig. 8). Av]e] Wre

2EE L7 AAE AFEE sHIHSE HoJA] 289

o thet AAzACR ol gk
1,000
| |—— Gapstream
s B0O — |—— Mdhostream
'E — |— INonsan sweam
= B0 —
o
ob -
2 400 —
2 _
= 200 —
N R
Jan-01l  Apr-01  Ril-01  Oct01  Jan Ol
Time (frmm-dd)

(b) Tributaries



£
S s N Gate =3
= " W Gats =2
=
Z 3 — M Gzl
= 2 |
= _
2 1 —
E [: ] L IIII#III ]
= | |
Jan-01 Apr-01 Tul-01 Oct-01 Tan-01
Time (mmm-dd)
(a) Sejong weir
\;fs :;, 1
Wy B Ga=22 @ gg | (Il Gae#l
3 I Gae#l 3 —
E 3 E 0.6 —
5 2 3 04
E - E
51 E 02 —
E o E o0 | \
& & T [
Jn01  Apr-0l  Tul-01  Oct-0l  TJan-01 Tan01 Apr01 TJul-01 Oct-01  Jan-01

Time (mmm-dd)

(b) Gongju weir

Fig. 8. Time Series Data for Water Gate Operation

24 BT U FMY AmUY
S ol B9 Ee] n AL 9

Ol A =17} s she Aol sigEct sdAA
(MLTMA, 2009b)ollAl+= M52t o] shxlollA] Aysh
U= Y 7%] BT Q459 946}1*1 Bk
= Xﬂ% 24 L% 59 J;rLi%Oﬂ
=0| 2 Table 33} Zro| T4
QCHMLTMA, 2009b).

ofal 7]EE o835t TEE
= A7 71ES WSSk et o

SIS
PR W TRsAlo] Gl A%, 018 Z12E W

eoflte ofitel
o] whebd Hofsta

B3le] WHho] WS vlsAdo] =2 4=
Sk ol2igt T F9ioh AL, offal 7|2 olgs)
o] Eq. (6)7 o] LjEhd 4= itk
LH— DFS

A7VM, FRI= 3919, LH= AYN3UEL. m), DFS
= ZTEL. m), F= Table 39 oAt 7]—7.5i]E OJu|gic}
b, AL ST 3L ol VIEe WEShe

grole FRIZF 10 odo] == vhd, AMSE S4915
OF AN Al Ves SSAIPIA Hohe Aol PRI

tefHSol

M
Ofon

el

A O
T T

o]

Time (mmm-dd)

(c) Baekje weir

= 0.0~1.0 Afojof FazstA Hrf F4=917F AYaLE et

s Aok FRIS 2| 38 7WIA Hek olefet 35

58 ol4510] FEETE Table 49} o] HiFakick
%ﬁm&t Askgrae sle Y5 welg 5o
B7}ehte.

Table 3. Freeboard Standard by Design Flood (MLTMA, 2009b)

Design flood (m'/s) Freeboard (m)
under the 200 0.6 and above
200 ~ 500 0.8 and above
500 ~ 2,000 1.0 and above
2,000 ~ 5,000 1.2 and above
5,000 ~ 10,000 1.5 and above
10,000 and above 2.0 and above

Table 4. Classification of Flood Risk Rating by Risk Index Range

Range of L Flood risk
Lo Situation .
risk index rating
under the 0.0 Flooding I
0.0 ~ 1.0 |Freeboard standard dissatisfaction il
1.0 and above| Freeboard standard satisfaction 1T
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Fig. 9. Thalweg Elevation of River Morphodynamics Simulation Results

Table 5. Comparison of Thalweg Elevation for Aggradation at Station No. 108.200

Classification Initial lyr 3yr Syr Tyr yr 10yr
Thalweg elevation (EL. m) 9.45 9.94 11.88 12.40 12.85 13.25 13.45
Aggradation ratio (%) 0.00 5.19 25.71 31.22 35.98 40.21 42.33
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Fig. 11. Freeboard Analysis Results for Design Flood

Table 6. Flood Risk Assessment Results

Case Number of cross-sections per flood risk index

I I I

Before bedchange 5 28 276
After bedchange for lyr 5 29 275
After bedchange for 3yr 5 30 274
After bedchange for Syr 5 30 274
After bedchange for 7yr 5 33 271
After bedchange for 9yr 6 35 268
After bedchange for 10yr 8 34 267

StHSO ME E4f8x HaE na{sh stdel &4 x| ¥ =488 A4 287



Site B&= 1|53 AR sHM G| A& om st
= otk S e: s e] dFeR Atal Ve
= 5] Sohe Hto] AL FofiE Ao et
P o R A8l St TR =S dtsh] fish
Al At BARKE 2 aiake] A8 flE Alo= et
FAHAAL B EALRE R8sl ffsiAle geAto] Fast
ARk AR mAt PR 2 AR BIRA|
Fal= 7oz A& lcileong and Jung, 2015). whhbA,
g7 SR =S stely] sliAe AES =4
| aefEojof & Ao ehETh

Site Ci= SR 2R AF50% °F 7 km Aol §At

TR sHPE HOf Aito] oshH, Zbofl= of il
7S S50 sl shdstol] oJsliA offal 7
o 27k Ae® Yepth o722 s sol okt
sHA S L WSk e ® siA e 4= itk wEbAl,
ST o il 7S S50 ko] 3Rl =t
T IR s FaFe] ofy7] whioll &4 5°
= Fax| g Aow wrhEh

Fig. 12+ oal 7|%5 S5 Sohe 378 SollA
o] Had A o= A= Site BO| - ARE HEhd
Zolt}. Site B Htolli= 5AIEL E2)7F 9IRSk Sl
Ao Uehth st=gAls ASA o2 FAPE EASH

e Aolle SARAMY 7sS AT et dle AL

O

& ] QITHNIER, 2015). Site Bo|Al= 19881 5E] 2006
U7kA] A 3.79vHES] AL o]Fo] gt
(NAACC, 2009). 20063 o] 2= ZAA|F]7} o]Fo|Z]X]
oLy, 5 Ao oRolXA| B Aol I FA
O] HAE qefslo] AprE FAHskL T SR 915
W5eo] AHARSHE 53 e SAI= fesor & A
& ke

+ Site BO] ¢F 2 i i7tol] A3k Aol TS
4Hg3 Aik= Table 73 At

AW S shHEo] s whaba Hat Zeof
A= Aoz yegton, oo} fAlH| Fa%E S75k=
Aoz vyl &4 i1 Aot B 2
A3l weba] FHA7IE s A2 sheyke] 9] A
ol B IS 771 whizoll wie- Sasiehar & 4= qlck
Site BO] 7-9-olli= &471te] 27100 S7Iskt7} 21 A7kl
njEjsi A= A o2 Ueht) v SAFE A&H s
S7Flk= A o' Uesitt Site BollA= fARERo] TR
0] R AR Lol A WAste] 919t e ANE =&
gt Ao g wdEch

o
(

Fig. 12. Aerial Photograph of Site B(http://map.daum.net/)

Table 7. Station No., Distance, and Volume for Dredging at Site B

Case Station No. Distance (km) Volume (m’)
After bedchange for lyr 110.900~107.700 32 9,344.02
After bedchange for 3yr 110.900~103.160 7.74 21,176.50
After bedchange for Syr 110.900~103.160 7.74 29,244.03
After bedchange for 7yr 110.900~102.610 8.29 36,955.70
After bedchange for 9yr 110.900~102.610 8.29 43,865.22
After bedchange for 10yr 110.900~102.610 8.29 47,363.37
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