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SUMMARY and KEYWORDS

I. Title of the Study

Simulation study of cohesive sediment transports

II. Objectives and Significance

The objectives of this study is to set-up a cohesive sediment transport model
on the western coast of Korea Peninsula where the cohesive sediments are
abundant.

The significance of cohesive sediment transport study are 1) the accumulation
of fine cohesive sediments can hinder navigation in channels and harbors and
bring in contaminants (e.g., heavy metals, insecticides, petroleum by-products,
and radio-nuclides). Cohesive sediment can remain in suspension for a long
time, and it may damp light penetration and reduce the thickness of the
euphotic zone. Consequently, it may limit primary productivity and may prohibit

submerged aquatic vegetation (SAV) growth.

II. Contents and Scope
The content and the scope of study are as follows:

O Establishment of a cohesive sediment transport model on the western coast of
Korea Peninsula using MOHID

O Explore the major key parameters in cohesive sediment transport such as
erosion/deposition rate, settling velocity, mud layer) and found the
characteristics of sediment behavior during sever weather condition such as
typhoon period.

O  Establishments of state-of-the-art measurements in cohesive sediment

properties for mid- and long-term observation plan and research methods.
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IV. Results

O A cohesive sediment transport model for Gomso Bay is established and the
sensitivity of major key parameters are examined.

O A |basic foundation is established to link with "Korea Operational
Oceanographic System" funded by Ministry of Land, Transport and Maritime
Affairs.

V. Applications and Recommendation

O An established cohesive sediment transport model for Gomso Bay can be
used daily prediction in cooperation with KOOS (Korea Operational
Oceanographic System).

O Further research topics related with this study are 1) the application of GOCI
date and its calibration, 2) the effect of particle size distribution on the GOCI
data and development of suspended sediment algorithm for GOCI, 3) fresh
water plume behavior study by heavy river discharge, and 5) the spatial and

temporal variation of critical shear stress for erosion in Korean coastal waters.

VI. Keywords

O cohesive sediment transport, erosion rate, deposition rate, settling velocity,

Gomso bay, MOHID
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Table 1 Numerical model domain information (coverage, horizontal cell number,

horizontal resolution)

34 A A
AR A
h = = AE A=

LEVEL1 124.00-127.50 32.50-39.00 210 370 1/60°

LEVEL2 126.00~126.70 35.30~35.95 252 235 1/360°

LEVEL3 126.46~126.87 | 35.48~35.61 390 235 1/1800°
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MOHID EddA e ax ZAAHAA JAA EFd g3 =5~

sediment per unit bed area per unit time)Z A sta th57} o] FHAT

k= Elerosion  flux)— D(deposition  flux)

My T 1] for >
=FEl— T>T
dt Tg £
M f
= or T T
dt £
T : bed shear stress
Tp . critical shear stress for erosion
E  : erosion constant [kgm *s ']
g7 Beat e o] 4o 4 U
dm Th
F=—=pW.C , p=(1——
b dt s T
P probability of sediment deposition
C . near-bed cohesive sediment concentration
W, : settling velocity
Ty : bottom shear stress
T.q : critical shear stress for deposition
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dMp T

dtzum@*f;ﬂ O

dM,

FT 0 for T> T
Tp : critical shear stress for deposition

Ao HHd EZHEo D3} (consolidation)S THE-3} o] AlAbETH

t

consolidation

M, X dt

Mg = g o = Mo My > M,
Mwe,,.age : average mass availability [kg/m’]
M, : average mass availability in a specific time step [kg/m’]
dt : sediment time step [s]
At onsotidation : consolidation time step [s]
1) : beginning of the consolidation time step
Leonsotidation  © €nd of the consolidation time step
T, : consolidation rate [1/s]
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A& (erosion rate)o] UF AAY, JAAEEIF Uiy & Gl olF2A =Y AUt
U 7ol =k wEkA o] T WY AHYg 2Ao] desiH, BFA w27
= AlZko] w9 2 AL AAR A AT-SH (critical shear stress for erosion)¥}

2
B A Hde-g-= (critical shear stress for deposition)Z} A7} )t

Table 2 Major sediment transport parameters in simulation study.

critical shear . . critical shear
stress for settling erosion stress for
Case . velocity rate .
erosion (m/s) (k /mz /) deposition
(N/m?) 5 (N/m?)
Reference Run 0.4 le-4 le-5 0.35
case 1 0.15 le-2 le-5 0.07
case 2 0.15 le-2 le-3 0.07
case 3 0.15 le-2 le-5 0.10
case 4 0.15 le-2 le-4 0.07
case 5 0.15 5e-2 le-4 0.07
case 6 0.15 3e-2 5e-5 0.07
case 7 0.15 3e-2 5e-5 0.10
SSC
05F -
_04r -
g 0.3 _
173
0.2F -
01F .
0 |
08/25

Fig. 8 Suspended sediment concentration simulation result from reference run.

2) Case 1

OFA reference run® ZAIE HIE O ZE caselS HUW HFAF 55 AEAFES F0o]7]
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3) Case 2
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Fig. 10 Suspended sediment concentration simulation result from case 2.
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Fig. 12 Suspended sediment concentration simulation result from case 4.
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Fig. 13 Suspended sediment concentration simulation result from case 5.
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8) Case 7

Vel

il
mr

B

B
il
il
A
il

| A o2

A

il

f-¢ @& s F HolFa glon, A

u

ol

E
=

FAZE HERS T

ot

Aoz At H.
- 18 -

=

SEEEE!

S

A



SSC

S5C(gh

0 i
08725

Fig. 15 Suspended sediment concentration simulation result from case 7.
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