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A Study on the Change of Water Quality in the Vicinity of Mokpo Harbor Due
to the Discharges from Yongsan River Estuary Weir and
Yongam-Kumho Sea Dike

D. D Jeong -J. W. Lee -S. G Gug

Key Words : “34FHYongSan River), si<=f-5(Movement of Sea Water), ADI] (Alternating
Direction Implicit Method), E-4HDiffusion)

Abstract

It is essential for port planning, coastal zone management and environmental impact study
to analyze the variation of current and water quality due to the development of water area
and discharged water from estuary barrage and basin, etc. Mokpo sea area has downstreams
from a long river and two large basins, the Yongsan river and Yongam-Kumho basins,
discharging much of water through water gates for the purpose of flood control and
prohibition of salt intrusion to the inland fresh water area.

In this study, the numerical calculations were carried out for the analysis of diffusion
characteristics due to discharging operation, adapting the results of tidal current simulation.
ADI methord is applied to the goveming egquation for the movement of sea water and
diffusion and 6-point method to the advection terms of diffusion equation.

As the results of this study, it is known that the discharging operation causes increasing
and/or decreasing of current velocity and enlarging and/or depressing of pollutant diffusion
limits depending on the distance from the discharging gates and the mode of djschérging
operation. To utilize these result, the linked gate operation and the method increasing

. exchange of sea water must be considered.

i

i

RSP e SALT R Th
st BERRFAE e
sk s Bes) s

T

e e

W
5
ol o, Xl

<]

—419—



o A du of M oW R my R
W ouc_oiﬂ_ml@aﬂaﬂa
o oo o
X AR Wom g T T 4
S
A - %Av
SIS B e B Ry
Muw]%ﬂll _ DT
- —_ © X‘,mﬂ&uwr )
o e oW RN T
- - - X L\/io
Bl ,uﬁamﬂwimoAToaovmopmA
n ~ o " = Jo T . o3 2
mﬂ LA S N =R
? MHW_M% d|owu_moﬁ_ﬂ
¥ RBEETu R
I AR
o Do o N g
R0 %%éﬁﬂhéﬂ%ﬂm\mf
2l o myc Onuﬂ.._d.l\yl ©-
R I R I
—~ TR ERY S
N e e R &R
TP ®WoT O W AR
nmuwmmnuﬂammwwm:w
WMol L e e e W
ﬂrgﬁhiwz_.z%z._%o
W S o
I R - N I
N do oo M B F 4w
Ja% ﬂﬂﬁiﬁwi
Foaom oo B ™ W
I I T 7 ok
;oa‘laz \ul‘lO_l K oty
Ml = R Y :_n A
L IR B B S
dAl go © w_.ﬂw__poo_ ..waowrux_uﬂo
IO I
TN I A S ol TR
R SN
%aao..m_z#@ow%unyn
T EE R RN T
v_w ﬁMﬂQNﬂ ﬂ_._;o :‘m,L
o B T T T Moo g W ogo
oo AT W oo Mo W % Mo
LN RS L
T R Wl
o TR TOW OB

o=

T

3]
il

3] A

Aojet.

4 1
o

Ex

AZ 15me)

P sl

1=
R

F
T
=

]

87} ALY MOC EL-
=

2] A<

o

2

2717}
N

=2
=

e

34}
o}, A7 22me] AL¢A 43
stof

[e]

S5t 91918 £927} 2em o4 o) T~

o] WpAtES kel whHs)H,

9e), D5z
vehi slek @A

135cm)
A}1996).
=

—420—

T

il
A=)
=

=

o )
BEANA
EER

[=]

e

.

R

H
L2

)

o] Aelsto]

ta olew, Al

1
T

1o

go

Hoemiel 4

b‘—l_

[e)Xe
—

]

H-53 19%6d

_g]

=]
=}

o

EEEEEEREE S LT
9

P
T

7

1

el
100,000 7%/ < o) Th(=-32.4] 1998).

A
Wk

G

O

=4
o

2k

sl oo uh

gl

AAEA L] 47%49) 1,225.4hasl =&}

AT B, 1993)



QA S TET GI-FEREA PR 9T FE

Table 1 Volume of water discharged through Yongsan river

Disch. No. of Total Discharging | Total Discharging Discharging rate | Total amount of rainfall in
Year Discharging Volume(1,000ton) Duration(min) (o’/h) river(my/m)
1992 66 693,859 5,053 8,238,974.37 6502.7
1993 104 1,848 161 8526 13,006,059.00 7233.8
1994 49 1,318,039 2,208 37,515,342.00 4689.1
1995 31 159,923 2,214 4,333,957.00 4771.0
199 57 972,115 5,337 10,928,780.00 6950.8

Table 2 Volume of water discharged through Yongam sea dike

Disch. No. of Total Discharging Tolal Discharging . R 3
Vear Discharging Volume(1,000ton) Duration(min) Discharging ratc (m’/h)
1994 42 170,570 3,945 2594.22
1995 77 258,999 7,685 202211
1996 68 312,431 8,785 2133.85
Total 187 742,000 20,415 2180.75
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Fig. 1 Finite difference grid for study area

vhe}sl A
odoldl ATggol o4 dd=e] glonz B

AFelde FEI] Wil disirs zesA]
WL Fetsel dAAE o= ohRginh

HEx3 PG s ARy S8
Fig. 13} zto] dixrd & AAstar, x, yiba
AZZAE 247 300mE she] 118x1192] A4k
Apuke AT}

)

md hourE. rAt). HS-GSo B AFAZ AE
2702 o)A AF(A%E, 1999
Fig. 2 ~ 5= 247} CASE 1, 2, 3, 49

e
=i
Y
o
i

—~422—



4y
100sec, HAHA
1.0x10%cm?/sec, 7Nk Aol 4] 2]
cC=100 ¥

EES)

) ] ¥ 0 M0

Fig. 2 Computed flow velocity of Case 1

Fig. 3 Computed flow velocity of Case 2
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Fig. 6(a) Distribution of concentration with-
out discharging after 5 cycle
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Fig. 6(b) Distribution of concentration with—
out discharging after 15 cycle
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Distribution of concentration with
Kumho discharging after 5 cycle

Fig. 7(a)
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Fig. 7(b) Distribution of concentration with
Kumho discharging after 15 cycle
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Fig. 8(a) Distribution of concentration with Fig. 9(a) Distribution of concentration with
Yongsan discharging after 5 cycle Yongsam and Kumho discharging
after 5 cycle
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Fig. 8(b) Distribution of concentration with Fig. 9(b) Distribution of concentration with
Yongsan discharging after 15 cycle Yongsam and Kumho discharging
after 15 cycle
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