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The water-quality control for coastal waters is continuously required in view point of
the environmental protection. The purpose of this study is to simulate the hydrodynamic
process and the dispersion phenomena of several pollutants in Suyeong Bay, Pusan. The
present study employs the depth-averaged 2-dimensional model for nemerical simulation
of the hydrodynamics and diffusion. The nemerical solution is obtained by ADI(Altenating
Direction Implicit) scheme which is frequently used for tidal current and diffusion
computations in the coastal zone.

To verify the numerical results, the field observations of various water quality
parameters such as COD, SS and nutrients were performed during the spring tide.

In the results of this study, the computed tidal currents show the clockwise flows for
ebb tide and counter-clockwise flows for flood tide. In comparison with the water-qualities
in ebb tide and flood tide, there seems to be slightly deteriorated in ebb tide and
especially near the estuary of Suyeong River. In flood tide, however, the water-quality near
Kwangan Beach is deteriorated.

The computed distributions of COD and SS are in god agreements with the observed
ones, while those of PO/ -P and NO; -N show slight differences due to the complex
transformation processes.
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Table 1. Input data for hydrodynamic model
Parameters Input values
mesh size At=Ay=100m

water depth

time interval

Coriolis coefficient

Chezy coefficient

tidal level at open boundary

river flow

initial water level and current velocity

chart datum+MSL
20sec
f=2wsing, »=21/(24X60X60), ¢=35° 3' N

60

spring: Hr=0.548sin[ (271/T,) n(At/2) —0.00]

H.=0502sinl (27/To)n{At/2) —0.05]

5.0m%/sec

0.0

Hi: tidal level in left-side open boundary
Hg: tidal level in right-side open boundary
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Table 2. Input data for diffusion model
Parameters Input values
mesh size Ax=Ay=100m
water depth chart datum+MSL
time interval 180sec(3min.)

pollutant loads
diff. coef.(K.=K,)

open boundary conc.
initial conc.
decay coef.(k)

total run time

refer to {Table 3)

1.0m%sec for COD, PO,~P
0.3m%sec for SS, NO;-N
1.0ppm for COD, PO,-P
40ppm for SS, NOsP.
1.0ppm for COD, PO,-P
4.0ppm for SS, NOs-N
0.105day ! for COD, SS
0.000day ™! for NOs-N, PO,-P
10 cycle

Table 3. Water-quality and pollutant loads at each stream

. flow concentration(ppm) pollutant loads(kg/hr)

miver m¥sec COD  SS NO,-N PO/ -P COD  SS NO,-N PO -P
Weondong 4.0 541 205 206 304 779 295 297 438
Oncheon 20 152 102 352 218 109 73 253 157
Yongho 15 247 216 131 302 133 117 71 163
Daeyeon 20 175 240 167 285 126 130 120 205
Chun 20 483 298 241 232 348 215 174 167
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Table 4. The result of water-quality survey in Suyeong Bay

REBES BKER ¥ Ed WY BEedy

(a) flood tide
St CcoD TSS VSS NH,* NO,~ NO;~ PO3~ Chl-a
: mg/i mg/l mg/l mg/l mg/l mg/l mg/l mg/m>
1-S 22 65 33 240 59 42 36 113
1-B 1.0 40 1.2 12.0 1.6 6.6 11 -
2-S 15 3.7 15 19.8 15 3.8 0.9 12.6
2-B 09 35 14 86 06 41 08 -
3-S 10 35 17 114 10 22 11 77
3-B 0.9 35 14 86 0.6 34 0.8 -
4-S 1.0 39 15 270 11 414 0.9 4.6
4-B 1.0 5.2 1.2 12.6 09 6.9 11 -
5-S 15 43 15 68 08 16 06 37
5-B 13 4.7 1.6 114 0.8 14 09 -
6-S 4.3 9.3 4.3 24.4 11.0 0.0 53 0.2
6-B 10 39 11 107 08 06 11 -
7-S 29 73 27 173 6.1 6.7 45 50
7-B 1.2 4.6 1.3 4.0 05 0.5 0.8 -
8-S 2.1 36 09 116 13 48 1.7 4.2
8-B 1.2 53 1.2 3.2 0.5 0.5 0.6 -
9-S 2.0 7.7 1.8 10.2 2.3 6.3 3.6 1.0
9-B 15 04 2.9 84 0.5 2.2 11 -
10-S 2.8 2.9 1.0 7.1 0.1 1.8 0.1 4.0
10-B 1.0 6.1 09 4.8 04 3.6 0.3 -
11-S 2.8 2.9 1.3 144 13 2.8 0.6 46
11-B 1.0 52 0.9 116 0.4 33 0.4 -
12-S 11 35 19 50 0.5 2.7 0.4 5.6
12-B 2.0 3.7 0.7 18 04 04 0.8 -
13-S 12 58 12 19 0.2 32 0.6 3.2
13-B 1.2 59 0.8 14 0.3 15 0.8 -
14-S 0.8 33 05 52 0.4 2.6 0.6 51
14-B 1.1 5.2 0.8 19 04 33 0.8 -
15-S 29 5.6 16 4.5 1.2 24 03 10.8
15-B 1.0 43 1.8 3.7 0.5 1.5 09 -
16-S 20 40 1.1 3.0 0.1 0.3 0.2 5.8
16-B 1.6 4.7 16 13 0.1 0.3 04 -

S: surface, B: bottom

48 04m/sec BECIT, HiiaS LRzl AAY
Fo g FEEE v AN gz BRE MR
Atk

(2) # &

A5 ALt E#ste COD, SS, NO;™-N,
POs-P 5 47} A& 9 thf BELSHE ALt
3tk Fig 45 ZF KEHEB A Hstsd k%8 &
WPCER RFEN FEAAMY ANXY BEXE
M2 p#estel yeld Roloh %Y S SSE K
g8t g BE £3AEo] HBGRE 087(P<

137

001) Elke =2 ke Hyov BHBES
30~40% 2 ¥nF 2 FS BEHArh 28 SS9
7¢ EREE 080780 L HEBEE 15% 2 H|
28 AL & B Kkl POS-PE B
seta 25 ERGRE 0.83(P<001) LIk &
HEMS 29 ¥, HEEEE NO; -N, POS-P
o] S 40~50%= & e HAch 2EMHSE
COD, SS9 7% & Mt HEEEE e
¥hA NO; -N, POS -P9 49 MBS $aou
HEEEs & Aoz Jelit ol9} 2ol NO; N,

‘



BERAES - BiEsL

(b) ebb tide
St CoD TSS VSS NH,* NO,~ NO;~ POS~ Chl-a
’ mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/m®
1-S 5.0 56 3.0 18.0 7.2 12.0 83 22.0
1-B 0.5 2.7 0.9 0.6 05 32 09 -
2-S 35 6.2 2.1 16.8 4.0 115 6.7 25.9
2-B 0.6 6.6 1.1 0.9 0.5 18 04 -
3-S 1.0 4.2 1.0 13 0.6 32 0.6 11.8
3-B 0.6 6.6 11 0.9 0.5 1.8 04 -
4-S 1.2 53 0.9 1.3 05 32 10 115
4-B 0.6 7.7 2.1 39 0.5 21 1.3 -
5-S 1.0 45 2.1 18 0.6 31 0.7 119
5-B 0.5 49 15 04 05 16 0.8 -
6-S 8.0 12.1 2.3 65.0 48 216 6.5 7.0
6-B 15 6.7 1.6 6.0 23 . 42 1.7 -
7-S 6.6 10.0 41 50.1 0.3 18.2 4.2 6.3
7-B 12 45 11 4.2 0.7 11 0.8 -
8-S 4.0 6.4 2.1 36.0 4.0 110 25 6.0
8-B 0.9 59 1.0 32 05 24 09 -
9-S 40 6.2 13 12.7 1.2 185 1.2 10.6
9-B 14 6.3 14 29 0.6 2.2 0.9 -
10-S 34 42 08 14 0.6 41 08 13.7
10-B 0.5 10.0 25 11 04 15 1.0 -
11-S 32 45 19 1.6 0.8 42 0.2 14.7
11-B 0.3 88 04 11 04 2.0 0.9 -
12-S 0.8 49 12 0.5 0.6 0.8 0.1 82
12-B 0.2 6.7 11 1.9 0.2 41 1.2 -
13-S 1.0 44 2.0 16.0 2.1 0.9 10 20.1
13-B 04 6.7 1.3 1.8 0.3 2.0 0.7 -
14-S 22 5.6 1.8 13.2 13 1.2 0.7 144
14-B 0.2 10.0 1.0 0.1 0.1 6.0 13 -
15-S 15 9.1 19 3.0 0.8 18 0.1 23.8
15-B 1.0 33 04 14 04 1.0 1.0 -
16-S 1.3 6.0 19 2.9 09 1.1 04 24.7
16-B 0.2 10.1 15 1.6 0.1 5.0 12.7 -

S: surface, B: bottom
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