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Abstract — We carried out numerical experiments to understand sedimentary environments in Gamak Bay where is
located in the center of the southern coast of Korea. Deposition rates in Gamak Bay appeared to increase in the
autumn and spring whereas they appeared to decrease in the summer and winter. These seasonal variations qualita-
tively coincided with seasonal variations of Ignition Loss (IL) for surface sediments. Furthermore, deposition rates
turned out to be prevalent compared to erosion rates in most areas of the bay. On the other hand, current measure-
ment results at both the northeast and south mouths of the bay showed their residual components to flow into the
bay. Therefore, we can conclude that contaminated materials flowing into Gamak Bay will precipitate to be depos-
ited in the bay as long as there is no specific events such as dredging.
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Fig. 1. Bathymetric topography and oceanographic stations for tide,
current, SS, and freshwater discharge.

ol Jai e o= %7, )=l QTHMOMAF[2001]). 121
U 1960t o015 o5eAle] FA 3 EAlske} QI 19k S gt
A AkdeA] A 0= Ahdet 7|3t Fet Aslrs) 4k vl
7 A2 AepEA] o A 7 W2 Al F-Y=SITE o17]e)
tate] whje] dd st 9 FAAE T 7] e Bt
), AF 2] FoE Qlato] Zhute] AejEE S ofs) R
0] QJth(Je ef al[2008], Park[2003]). 53], §k0] EA Uiz} @
Z ok ol E e fV1E FEE Holal e, o) S4e
2HE L] A = AlEge] 14, 283 EAFEHE 7R
A4 54 witel] f8lsh edEdoe] AYIAlFte] Aol 7]
293¢ A3}o]tNoh er al.[2006]). ©] A3}, 1982d5-E 199317}k
2] oF 101 W1F A9 wid sHAIE SAlo® A3t dAste] wh
o] 2 Akdell & TSE 7HARem, 1995 ol 5= =4 2k
BZ257R1 Cochlodinium polykrikoides 2127} 7] wiid @-Agsto]
FAREE] g 935 B2 7FeAI7]aL It} Cho ef al.[19941>
olgf 3t A zAo] FofokslZ 13 vhl #7184 s=2] 7w
wolgkal At

A Z7 A 72 Cho et al[1994], Je et al.[2008], Noh et
al.[2006] o] 7Heete] =2 9l A $H4 2] A wislel] ato]
A-rsielet. ek, 4 9 Ad S sllrsa vl ols
o] A= it Ha 10d M) AFRE voR akglar Bl o]
T YA IAE A o2k Bl Wit $HH, Lee[1992]1
oJ&f) AE o7 spunte] sjrs gl tiEt A AFFAE
A IS o], Park er al[1999], Lee and Park[2004], Lee and
Kim[2009] -5 a5l n]X]= nlghe] el Tl A3kl
ok e, o E A7 9A A W A 3 S 22 B Hofg)
o] AR A Aik= AN ZEiglc 18 el =il o]

b

# shmie) B4 87 54 71

£ AT Fuo] SR B, 480t 44 ] v

A v E34E Am P 5 9heS AHsr e, 2

ATE FAUBS Bl uiiel o) AR O MR Wy &
&

on, B ATAEE] AR vlmsle] FHA O skl B8
o) B4 PP Sla) FU=,

A AekgEg B ofdof F7HA o ® HAs7] 5to] Lee et
al[199510] 1994 7heiuke] 23 B4 & EAS gelsl] $lsty
T3 Y=AFE F NFRDI[2009]0] o188 A AR =35t
397} 8Y 9 HAE JEARE ol gSISit). T3, dlfs 2 H
AE ol APE gt Ao 2R E 2] §4] sKda== NFRDI[2009]
ABE g-g319ty. a2, NFRDI[200912 2009 395-E 12€
7] 7hheke & 9] EE o8k 22700 tiste] Uk 4 gl
kel thato] Wi 13] ZARE AATSISITE - o sl ool
o] A s A HAE ol AS SIS FAEFoR
+ EFDC(Environmental Fluid Dynamaics Code)E AF-&-3}A T}
EFDC 532 v|=1 VIMS(Virginia Institute of Marine Science)el|*]
NEEQ oM, AR, S, 4, FA41, AFA T2 fre W AT
T B3 g QI 3xkd BE AlAgolt) 58] vl #7379
FRlRdE 2gdx]o] glom thiE4Q] 428 (hydrodynamics)4 ]
ATEZ+= vl HA|Yok2] James and York RiversollA] B3
0= % 314 g ¥(dilution effect), oM = 33 X RIS
o] &gt A7I4k a2 Al-a3HAQ1 sk As ) e Wit
of thgt o= B el &7 (Jeong[2006]), ‘FaSre] %9 W 27
% )52 A7+ (Kwon and Kang[2007]) 5°] St}

2.1 dfl+RrE A

dafrEell Aol AR EFDC Rie AL 243} -5
2, A BRI, O HAES 29 54 RETAER
T/3]o] glom, A9 HEYA A2 YAt ot Heke el o3t
o] AT AAE] vt 52 ko w7 oxatAl, 8 W3
S g AA e AuFARAE ARSI, 72 oFs A
A o= Mellor and Yamada[1982]%] level 2.5 turbulence closure
scheme, =3 215 A 7A19= Smagorinsky type diffusivityS AHE-
B}, EE3F mass conservation schemes ARE-3F 23 A2)7} 715
b, A2 e84 7147} Boussinesq TAFE A-8-5ke] 4 A
72 AE ARSIt 58], AP sllis-S Aldsh] Ag
upghe]] oJgt sl Ao ot 2t

(tsx, tsy) = ¢, U + ViU, V) )

¢, = 0.001p,p, (0.8 +0.065 /U + V2) Q)



72

ol
) o ([
W@E .
0 S 2km iiiging
Mesh : 11,872
; .
i e 322
i ; T n
{ .
- i P o
g1 i I )
ES : S
El) % i 'Q‘%
= ipnie
% f+ s i ﬁﬁs
S B
= 2
1 .
e

Fig. 2. Computational grid system for EFDC model.
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Table 1. Freshwater discharge from the source points on land (Unit : m%/s)

Station Spring Summer Autumn Winter
R1 0.574 0.608 0.728 0.779
R2 0.108 0.170 0.063 0.058
R3 0.011 0.010 0.004 0.007
R4 0.032 0.031 0.044 0.032
R5 0.071 0.091 0.000 0.000
R6 0.059 0.071 0.028 0.044
R7 0.061 0.032 0.018 0.021
R8 0.084 0.066 0.064 0.072
R9 0.018 0.023 0.003 0.002
R10 0.033 0.043 0.004 0.001
RI1 0.000 0.014 0.003 0.000
R12 0.000 0.025 0.003 0.002
R13 0.086 0.069 0.009 0.002
R14 0.006 0.005 0.000 0.000
R19 0.038 0.102 0.040 0.046
R20 0.029 0.019 0.005 0.032
R21 0.026 0.009 0.000 0.000
R22 0.021 0.026 0.037 0.028

Table 2. Wind conditions for morphological change computations in
the hydrodynamic model

Case Wind Direction Wind Speed (m/s) Season
Case W1 - - No wind
NE 4.94
Case W2 SwW 4.27 Spring
WNW 6.40
Case W3 SSW 4.27 Summer
Case W4 NE 5.55 Autumn
Case W5 NW 6.83 Winter
A A-ge 1,2 vt 2ol 389k
T =TT T, 3)
A71A, 12 TE o AW WS N/m?), 1,12 Il 2

& A A (N/m)yE LR, A o] gito] gl AW

oA dlz=Frel ol 71eiA s A58 = v 2ol AlilEch
(Bijker[1986]).
I P

T, = gpfc” )

o7, pi= S (kg = AARRIAGC), i 54
F (s LRI, T3 Tl e Amase <)

3 sl 7RIAE A9-gH, 1, thadt 2ol Akt
1,5
T,=T, = prwus )
A7VA, fiaz 3 wERAIE, Ugs 3F AAIS A dhgdel SJst 9
212 H o5 (m/sy S LrERIITH



TA e 7153t

AT FA9) A= 3.6 m AEoL), 7Fukgke] EEL0 Salo)
&z, AR} vEE5E 4lo] 217] wiEell 2919 57l
uke} sfake] Zduf ool A Bt whebA, Z9)ef] ukE viar
gh 38 o] WSkS aefaly] fiske] o atanad], B,
SFH A A 2D wol| thete] 2zt nig A S 3]
o, 919]9] 29 )elMel THanr)E v o) Bilslo] 28
ST

Mo SN . H, = H,,
Tlm.vlgnl<nhw : Hr = Hm,vlJr(th mv/) T nnmsl
msl
nl‘1’Snt<nm.\'l : Hf = le+(Hm.v1_le)m_—nT{lw
msl — Hiw
M <My D H, = H, (6)
714, ni= 92l Z$(m), 0,5 FHLLEA(m), .4 B
& (m), = FAAAZES (), Hiz 92 2919 THl(m), H,i=

Ol:ﬂ ‘ﬂ‘LZ}\] ‘/] J}‘J“(m) ms]‘——

AAAZA2) FnyE e

A Aol Ham), H,i o

g, BHE0) A-fo BAS theat o] vkl 5 ik
S.=Sp+S, (7
SI71M, si= ST F-f HAER, 5 WA W Tl

Ak Awl oz o] glzek SE—C IR, Do AT A 0 2 E]
of AR AP,

SraiE Adow G4 B4 HATe) Zeat teat pr)

T,—7T

Sy = WSSC( b): T, < Ty

Ta
S,=10 D21y, ®)

o174, ri= slA e ZheiA) = e
RS (N/m?)E HERATH

A HAE A5 EE g AR E A
Krone[1976]2] 8218 ALg-313AT}

- W°(6Q) ©)

A7NA, wiE B4 HAE] AEE (mfs), wes T B2
7]_";1(:]701—41\‘5(11]/8) CL 5 1@,%9] (mg/L) COI— Bno ﬂ;q
29] 7|55 (mg/L), o= AAG(E eI

AW O ZRE 2z HAE Selat rhew} o] HA &)
oHZﬂU:]Oﬂ 7]—0HX]‘C @1}_}%3}1 (Tb) j_g] z])x] 75]_7;1] ;ﬁ‘:/]__p_gz](rw)g]

e ek 4 ol

dm,(t,— 1.\
Sy = _@(u) T, ;Tw
dt \ 1.

N/m?), 1= HZ3H)

2l Ariathurai and

(10)

Gr=EERCES 73

H(N/mD), dmJdi= 7157828 (y/

AT kg2 v} o] AR Uiegh AdEvh(Villaret
and Paulic[1986]).

T = C(ps—1) ()
p, = 480y + (1300 —280y)P", a3

o7]A], pi= HRI] Wi (gem’), (= AP
(g/em?), pi= EHEUE(gem?), P,,ao
v PEAIG0-2.4)(-)E R
215 ol AFE %t ARl 9 AR AR s At
Fheh, AP 1de ALEEA, s, T, SANE T8k
A 5= 33kl hste] 1593 24zt =3sigint. 2k Add A9
Aa= ‘H}% iE:l o} vkt wlare] el tish A&7 |3k ket &

T pas AEEE

AP 8] (0.0-1.0)(-),

il

H

A S ARSI Table ) S0V ek A
NSI3Lom, A4l siglel Azl el 7 Eeow 2519 2
Folt

T Z5s) getel] QJaiA JEks W] 53] of
ol &= 743t Z%ﬂ Tkl SJsiA] Al F-frE o] o] F s A, e}
vl SJal] A i B4 Eo] o)EsHAl |t EAE olF
& ol 94%‘1 Z3E aEs] Sk, AR vighs: el &
$S AR o] 8eiqltt. dE 2 A5

o] 99} 7452 09F 3= cold starts F-
+ HHMSL) 7]=ol T} i Al el A
F2 9 EEM,, S, N, K, 0)2 23S g4dste] v At
Azt QfEsioiTt.

Lee et al[1995]: 7} RE T E A 22 T2 silt(40~60%) 2}
clay(30~50%)= =™, B YT 6~9¢, E| 2> Clayer Silt
Facies 3. ©= Sandy Clay Facies, Silty Clay Facies& {51
A gZake] 4L Beltka B uskth. 23k, NFRDI[2009]
oA 2009 3E 7 8Ee RTEXE YJEFAES 4 A, 7
kY] 5= o578 QIS AN9E Zhhke] s A AlellA] Bl

TS
=
o
52
ﬁ‘ﬁ
10

Table 3. Wind conditions for morphological change computations in
the sediment transport simulation

Case Season Wind Duration (Day)
Case SP_NE NE 10
Case SP_SW . SW 9

- Spring 92
Case SP_ WNW WNW 7
Case SP_No wind - 66
Case SU_SSW SSw 12

- . Summer 92
Case SU_No wind - 80
Case AU NE NE 15

- . Autumn 91
Case AU_No wind - 76
Case WI_ NW . NW 19

- Winter 90

Case WI_No wind - 71
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Table 4. Input data for sediment transport simulation
I t dat;
Parameter TP cafa - Set up basis
Spr. Sum. Aut. Win.
Cint (mg/L) Initial Condition 25.7 19.9 26.0 172 - Leeetal. [1995]
. - NFRDI [2009]
S8 Condition 4 (mo/1)  Boundary 257 199 260 172 - Existing data
Csource (mg/L) River 18.2 21.0 30.6 16.4 - NFRDI [2009]
B k, (m) Roughness 0.01 - Research of Soulsby [1983] &
ottom . . .
Verification experiment
T, (N/m?) Deposition shear stress 0.15 - Research of Mehta [1986] &
Verification experiment
Deposition W, (mm/s) Settling velocity 0.01 - Grain size of surf. sediment &
Verification experiment
a(-) SS Settling coefficient 0.0 - Verification experiment
dm,/dt (g/s'm?)  Criteria Erosion rate (coefficient) 0.003 - Verification experiment
Erosion BG) Experiment constant 1.0 - Verification experiment
1., (N/m?) Erosion shear stress 0.14~0.67 - Empirical formula of Villaret and
Paulic [1986] and surface sediment
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Fig. 4. Comparisons between the observed and computed tides at PT1 & PT2.
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