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The Effects of Pollutant Loadings Using the Material Cycle
Model

Eun 11 CHO’

Abstract

The material cycle model was used to estimate the effects of pollutant loadings in
Suveong Bay. It is composed of the three-dimensional hvdrodynamic model for the
water quality.

As the results of three-dimensional hydrodynamic simulation, the computed tidal
currents was clocwise flow for ebb tide and counter clocwise flow for»ﬂood 4K

The coefficient of correlation between the simulated and observed COD, DIN and
DIP at 15 stations in Suyeong were 0.920, 0.899 and 0.837 respectively.

The results of simulated COD, DIN and DIP distributions in Suyeohg Bay, poilutant
loadings from river affected significantly to the water quality and the marine

ecosystem.
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Fig. 1. Location of the sampling stations in Suyeong Bay.
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Table. 1. Range, mean values of water qualitv and eutrophication indc~

in Suveoung Bav(1994),

Month
Constituent  Unit -
February April June August October - December.
Range 20.22~3490 21.74~3463 1953~34.64 2421~3089 2321~3238 21.45~336l1
Salinity %
’ ' Mean 3350 33.39 30.63 29.49 31.20 32.31
Range 51-92 8.0~9.4 1.2~89 40~7.0 44~70 59~98
DO mg ¢
Mean 8.3 8.6 6.5 6.2 6.2 8.45 )
Range 1.38~470 1.46~5.84 1.48~5.46 1.66~4.03 1.66~4.03 1.64~768
COD rg/ ¢ _
Mean 211 2.19 2.40 2.56 256 2.56
Range 449~1273 304~118 310~1475 3.01~839 301~859 4.48~3273
SS mE |
Mean 7.22 3.8] 6.88 3.54 3.54 1.76
Range 0.210~4.437 0.071~7.346 0.132~8297 0.112~5223 0.112~5223 0.144~8413
DIN T8 ¢
Mean 1.000 0.630 1.82 0.840 0.840 1.136
~ Range 0.012~0.190 0012~0.398 0.014~0.391 0.005~0.220 0.005~0.220 0.024~0.496
DIP mg’ ¢
Mean 0.030 0.049 0.097 0.040 0.040 0.086
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Table 2. Input data for the hydrodynamic model

Parameters Input values
Mesh size Ax=Ay=100m
Total mesh value 70 X 30 X 4=14,000
Water depth chart datum +~ MSL
Time interval 4sec
Level _ 11 0~2m
2. 2~4m
31 4~8m
4. below 8m
Tidal level and degree at open boundary Left : 34.04cm, 75.6°
right: 31.78cm, 73.8°
River flow
Suyeong river 514,000 m'/d
Kangan stream 5,800 m'/d
Daeyeon stream 44,000 m'/d
Youngho stream 58,000 m'/d
Chun stream 3,630 m'/d
Udong  stream 20,700 m'/d

Water temp. and chlorinity at open boundary 1: 20C, 18.5%0
2: 20°C, 18.5%
3: 207, 18.5%
4: 207C, 185%;

Coriolis coefficient f=2 w sind
Surface friction coefficient 0.0013
Internal friction coefficient 0.0013
Bottom friction coefficient 0.0026
Horizontal viscosity coefficient 1.0E5 (cm?/s)
Horizontal diffusion coefficient 1.0E5 (cm’/s)
Calculation time 4 tidal cycle

22 gdcgRd

2A&%2d B8P YHAEE Table 3o Jetidch EREBELLE 3+ f
2dolH F4A §4 L 297 AALH 22 F & 2HF7) Y FEFEE
T3 2AcPRdY 7B FEARE ol gAY PR AXe HEHFEL
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Table 3. Input data for the material cvcle model.

Parameter

Input values

Mesh size
Water depth

Time interval 200sec
Pollutant loadings
Flow(m’/d) COD
. ton/d
Suyeong nriver 514,000 9510
Udong 20,700 0.334
stream
Kangan 5,800 0.181
stream
Daeyeon 44,000 1.221
stream
Youngho 58,000 2.997
stream
Chun 3,630 0.049
stream
Initial condition for compartments
Level
(
1
2
3
4
Boundary condition for compartments
level
1
2
3
4
Calculation time

Ax=Ay=100m
chart datum + MSL

DIP DIN
ke/d
3187  4163.4
11.36 97.3
725 486
51.92 469.5
101.50 1023.1
3.78 26.4
COD DIP DIN
mg/ £) ( ug-at/1)
25 05 10.0
25 0.5 10.0
25 0.3 6.0
2.0 0.4 4.0
COD DIP DIN
2.0 04 10.0
2.0 0.4 10.0
2.0 0.3 3.0
2.0 0.4 40
20 tidal cvcle

s EN Bl &Yl

31 =3 AElA

-66-

Fge oA KoY YA EQL s a2 FZF(COD)FH
AsE F571HADINFG A4 UDIP)E A&l sl



319 AFFERA) d4) N84S BEHY AW A5FS APRAL. F A4
AG A, 2240 AN FHAH
oA =2tk mebd 4zAelM shAt @ 2o el of 208 BFo 2MFe
zAaY. A55E ABdold 23 B34S HESY) ds) dEAHAA
WPk 2] FPv FPRoIA 19899 104

16~17% 23 ZRetdEs A48 Z3E Fig. 300 detuisisd, #3xs AMx
ZHEY g A9 U AZ LS ANAL F FA YeEUY £ Ade FITY
aA FES SAA AT eS¢ & ATk 2PT B Ao AN ANY E
Zo| X o] 24 FE Fig. 49 Fig. 59 Uetidz ZaF9 A A= Fig 601 vetd

)
rlo
Y
bx
=
o
2
al
1o
X
oX
=2
X
Fo
ot
&
Yo
i
BN

HICxsS)
OCTIIER 14-17, 1933 4,
(HOCN'S AGE: 15.2-17.2)
— 3 DITRUAL
£ =0t SENI-DIVRMAL ST C2

SURFACT LAYZR 15

-—

,'3'«': /
=23 -1£ ] 15 33
ECwS)

Central part of SUYCUNG BRY

Fig. 3. Comparison of tidal current ellipses between computed

and observed results.

-67-



TiZZ % SuYsinG 257 08 LLMFR PCLRZ
_EVEL

SC cm/sec

7

FARBCS

- CHUN CHEON

o ~n
R RN
RN

H
TIZTOIN SUYILNG BRY D12 LLMRP mCLPI !
VIL 3
LEVZ ¥ICTTE SlELT ST =a 52z

S ChUNM CFIlh

Fig. 5. Computed velocity field at lst level during the flood tide.

-68-



CLRRENT IN SLTCLMG EFT
20 =»/sec

TR s

=z

FIZIILAL

C Y W
NS T -
= Ho % o
®© T Be
w o ~
i R e =
o < H o W
5 e 3
5 S W B o= ®°
- ) b o 7O
2 R T
2 TN s
$ w " M% O T
A ) w . _
T At e s £ 5T 5 .
Cisehnia £ oFE o G
RN - T F A =
(3 —_— o)
,,,,, g s T ‘ma o
& MW ¥ % =
R X
z o] o N
g g = o Moy
x : 2 ~ ) of
WSS E o ol oy
NN\ — o N - B
”.. Tt &) .m.L < OT o _ﬂn
I\ {6 i IR
Uit 97 Tuiail| & oy B o) o o
& _” rr_ g P ™ oﬂr e v mm o+
o o) o !
o rY FOUORETE o o
o oo Mo
& T ox o =
L 3 2
< <A ﬂd of o/
Mo T T o
Iroar + » AR
= % M B|B

=
L

a7} el 28el A 8

AE
COD @< HFshod A4S

Azs} vnadm B39 A% 1 BlL@E Fig. 7] VERARTH

7HE
ks

p=R

e ge2A 2xst e ol

=

% § 5]
q B3
3

gq
g §2o2 HAUZ Relth maM H71M

Fig. 8o ettt

"
A el

=

=

£
~69-

H
o

(o]

=

COD 24t A Balol 4ol A Ferol4
2 AA #HIFoz fFdel HA

1) COD &7t Algeoly
A7 gETHE TEY FIT F 157 A

glon] Athe e 11.72% 2 yello] of



3.0

CONCENTRATION

2.0

0.0

STATICN

Fig. 7. The comparison of calculated with the observed COD

at 1st level in Suveong Bay.

’ RESLLT OF WARTER OQUALITY IN CC0(mgs/l)
LEVEL 1 e

X

SUYOUNG RIVER

|
L}-L‘ YACHT HARSOR

P\_/,_q s

KWANGANR

DAEYEON b—wou

YONC P
[

\ N
BN

5

CHUN CHECN

L

Fig. 8. The distibution of COD in Suyvteong Bav.

-70-



COD X2 p £33 ddd s7ds 9% &7 9ol 3w/ Lo} ¥
& E5E Rol: AL Y F o o ge A £ BF Mo siBHE Fgeld. I
A1 9723 £33 1910 dAHAN UeE 5t sFfFe g FINY F
Are Aele BA sbe A ¢ F ARG

2) 57184 8 A EdolA

257144 B4 ABeoldo] AA FIutiM F HEH Ve FEN A 249
X 8Y7IA £EVL TEEF £ F 157 AHAN B2 FRIIALY g& HD
sted Alabgt Al wiwmate] 2 Wl gtE Fig. 99 HERARAT

Ao A=) 4RBAE 0892 AHEE L& JBBAE RAFY 53 &
a9 7Y A7 7 4FARgE $e e UEUE RAE &4F doy 2¥d
z2x9 gye A e e BT Yot 536%2 dedo] Fuess 2 A
o2 Yegrd oA §33Y £9%4 9% TE St 37 St8yULE AP Ao
o] < AT Ao 20%2 HRolAE AL & F AT

CIN
/ Cbservel value

Celculatac value

400.0

3°0.0

240.0
0

CONCENTRATION

160.0

80.0

e}
o

0 U S 12 16
STRTICN
Fig. 9. The comparison of calculated with the observed DIN

at lst level in Suveong Bav.

~71-



93t £GH HFTFAGNA 60ug-at/ ¢ o) £E2 o3 Yt AE T F U
Fu Age 28 4BAL F A= FFVWL BE Tlm-a/ LS 2R £48
Aol dBgE Ae & & A

RESULT CF KATER QUALITY IN OINlug-at/1}

LEVEL 1

SUYQUMNG RIVER

TACHT HARBOR

CHUN CHEON

Fig. 10. The distnbution of DIN in Suveong Bay.

3) U4 #A A EHol A

A AT BHYH M22TRT AAANZ EEoMe) REZ ¥ RsH o]

SN,
QA Eqtol HA FIDAN A HEHE 7S HESV] A& 2904 8¥7z FEwe
EFE 9T F 157 AHAM #FF A A9 & HFsled AN Aot wml
o 1 ¥]2gE Fig. 119 YeEbdA G,
g dFA9 FudAc 08372 AFER 5L LFFAE RAFY 9%
e 22 @8 295 A8 4 F oy 6493 8499 AW gro
Aok A2 atE 43.02% % el Fdeate & Aoz Yy,

of 20ug-at/¢ oo EE& FEE Mo JHF Fgo] A Y=

'~

F glon £ FARE MSFS 34 23sts @40 daso] 287302
St Ry w4AY $eivh Aok

-72-



10.0

| D1IP
J C = Coservel value
c ? T = Celculated value
f
= |
S c
= o
E
road
oo,
=
(58]
oc
Z /
o~ ;
e,
oL \
k_/ -~
o
iy 4 8 12 18

STATION

Fig. 11. The comparison of calculated with the ohserved DIP

at 1st level in Suveong Bay.

RESULT CF WATEA CURLITY IN DIP (ug-at/l}
LEVEL 1

SUYOUNG RIVER

KWANGANR!

DAEYEON CHEON"

YACHT HARBOR

CHUN CHEON

Fig. 12. The distributicn of DIP in Suveong Bay.

-73-



7= S A=

3 7}a

g o

=2

bel 3%

I3

i

V. #
g 2w

.

2 o))

ol g3l 7 3
aokste ot 2o

(]
a8

2

=

R
o743

T

BH #AZx9 ALAe 2FE

2A Yy

iy

o

=

}2) 7}

A

|

A
AR =

Z o
B

]

a

18t

3

4+
N

ojw
ajp

ted wA Yrte AdE BoF

Il

) Ao g ol%

o]

fL

Fohot &

<]

A

A=)

=

R e

=

=2

N%

oy
=

J
R

™

oy
T
=

oF
o

o)

)

N
Ar

B)

ojy
o/

i
£3

o
oF

N

KO

o
R

|

% vk

]
o

s
Nr

ol
o0
go
—_—
A

o

oF
o
<

71349 ]l
18] Za#FA7E 092002 o)

_‘13__
1172%2 ol #49gL S & A@sD 9

3

o] &3t COD%

KR

32 Adeae

[e]
+

A

A

f
[

ol

)

il

Ho
ol

=
3L

3 4% & F ahdol 3mg/ e ooz

T UG, FF7 A

23

wir

Th

K-

iy

)
o

ol
=

iy
o

r

i

Ho
ol
bl

<°

pg-at/ ¢ ol

1

EFENAAL BT Tlug-at/ L & 23351

)

[e]
AA

4

H
&

<°

ol

08372 A H¥ =

-
Lo

lo] Azt

#9737 §3He

=
N

i

Ho

o}
HA

el

Pl 2.0ug-at/ ¢ ]

3

_0__
o

EER

!

NH

i

Y
00

oy
o
blo

iR

Bo

AnzA ol 88 F AL Aol

3=

g 7]
~74-



V. 2 % X #

L Zedol MR AR ¢ £9% £A0 s HPY e S4F Y I+

2rete)#), #1287 3%, 279~293, 1995,

()
o

7 AN Ao A $Ps muY FASUd

1994.

o

1T \:ﬂ-)\]—ﬂ’-ﬂ :‘E’E‘, 1""130,

3. Thomann, R.V. : Estuarine water quality management and forecasting.
J.ASCE, vol 5, 1964.

4. Leendertse, ].J. A water-quality simulation model for well mixed estuaries and
coastal Seas: Vol. 2 Computation procedures. Rep. R-708-NYC, The Rand Corp,
Santa Monica, California, 1 ~15, 1971.

5. Leendertse, J.J. and S.K. Liu : A three-dimensional model for estuaries and
coastal seas. Vol. II, Aspects of computation, Report No. E-1764-OWRT, The
Rand Corporation, California, USA, 1975.

6. Leendertse, J.J. and S.K. Liu : A three-dimensional model for estuaries and
coastal sea. Vol.IV Turbulent energy computation, Report No. R-2187-OWRT, The
Rand Corporation, California, USA, 1977.

7ML ETEMN ST & 0 SATETFAMCLIMN G Bas. #2400 G0 T
B (%, 443-447, 1977, '

8 hME=ZA G A RNEKL - N0 EiS o BUEESR. Wi ET /- b, 27(2), 96-108,
1985.

9. Havter, E.J. and C.V. Pakala : Transport of inorganic contaminants in estuarian
waters. J. Coast. Res., Spec. Iss., 3, 217-230, 1989.

10, A ANZE A H5RF 2 Aol B FARLY FFHEE A, A2
A 23, 133~143, 1992.

11. Yanagi, T : Contributions. Geophysical Institute, Kyoto University. 14, 1~10,' 1974.

12, igA T4 - A¢EFE BHrlE AEd T BSPGO083-242-4.

13, A7, o1EH © PN Two-level ol &8 1555 L &4l B8 24
g, FF e8], 249, 15, 52~58, 1991

14. 2ed : £94% FARDP glojA vFY LGNt e %, FALLHG

o, AALEe=F, 1~82, 1993.

~75-



	Abstract
	I. 서론
	II. 재료 및 방법
	III. 결과 및 고찰
	IV. 결론
	V. 참고문헌



