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A Numerical Simulation of Mén'ne Water Quality in Ulsan Bay using an
Ecosystem Model
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Abstract

The distributions of chemical oxygen demand (COD) and suspended solid (SS) in
Ulsan Bay were simulated and reproduced by a numerical ecosystem model for the

practical application to the management of marine water quality and the prediction of

water guality change due to coastal developments or the constructions of breakwater and
marine facilities. Comparing the computed with the observed data of COD and SS in
Ulsan Bay, the results of simulation were found to be good enough to satisfy the

practical applications.
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Fig. 1 Simulation flow by eco-hydrodynamic
model.

Table 1. The compartments of an ecosystem

model !
Compartment
Organic Phytoplankton (P)
& Zooplankton (Z)
form

Particulate Organic Carbon (POC)

(mg=C/m) Dissolved Organic Carbon (DOC)
.| Dissolved Inorganic Phosphorus (DIP)

Inorganic 3
form (POs-P)

(O Vo) Dissolved Inorgamic Nitrogen (DIN)

#ICET) (NHs-N + NO7-N + NOs -N)
sztl;let; Dissolved Oxygen (DO)
?m /4y | Chemical Oxygen Demand (COD)
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Fig. 3 Sampling stations in Ulsan Bay.
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Table 2 Input data for ecosystem model -

Input value

4x =4y = 18.2m
Chart datum+MSL -
60 sec

3.0%10° e/s

Parameter

Mesh size

Water depth

Time interval

Horizontal viscosity coef.
Horizontal diffusion coef. | 3.0X10° ci/s
Vertical diffusion coef. 1.0 cni/s

Initial and boundary values of model domain, and|
pollution loads from Taehwa River l

Ttem Initial |Boundary| Loads

DO (mg/ £) 655 657 | 107 t/day
COD (mg/ £) 2.00 212 | 245 t/day
DIP (mmol/m’) 0.61 0.82 0.7 t/day
DIN (mmo/m) | 1185 318 | 70 t/day
POC (meC/m) | 25180 | 32937 | 35 t/day
DOC (mgC/m’) | 125000 | 1260.00 | 88 t/day
PHY (meC/m)| 14550 | 10760 -
Z0O (mgC/m) | 510 510 .

Aol je] Qe AR AHFig. HF BIAS
sk wlmele] % F, AdALe) siel
54 Agelol e ATk, 1999).

M2 RESIDUAL CURRENTS

| JANG?AENGPQ vxcr(m‘ SCALE
— 20 cm/s -
T="10-em/s .

F3scoson by ]

BANGEQJIN

YONGYEON

-----

LA
ry
Ly
>
>

I
U

N

SRR

IISEIEES

I
SR
S[EEESESS

SRIRISH

RN

——

ﬂd
52
£

A2 07 N AL AN

Aghe Wx) 55 e
of Z¥eks] Al

411 3522
HHEAS9)L EEe AL 281~17.10mg/ 4,
H20] 79 441~1667Tng/ 2] EE2 Jehglz

—318—



AAARLE 018 &4t

A gabae AT 18 B0 20 Aol
o) slajedel wlsto] EA vhehd W), 2o 9
sjo) 1A% 8 10004 @A) Jepde) oela
18 ARE AslaR Sawe) H4Eae dos

ARA7E 1355 A5 9 =HTable 3).

Table 3 Comparason of the observed with the
computed SS in Ulsan Bay

Suspended Solid (ng/ 2)
No.| aver | Obs. | Obs. | Comr o | 8
@ | m (A-BY/A
1 153 i;:ég 1689 | 1606 | 083| 49
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Table 4 Comparason of the observed with the
computed COD in Ulsan Bay

Chemical Oxygen Demand (mg/ £)
No | e | Obs | Obs. | Com f ke
w| ® (A-BY/A
1 183 223 291 | 303 |-012 | - 41
2 153 ggg 229 | 240 |-0.11 | - 48
3 ; i:;g 185 | 211 |-026 | -141
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5 }53 ig 191 | 194 |-003 | - 16
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Fig. 5 Distribution of SS in Ulsan Bay simulated
by an ecosystem model.

422 337 Abr g5

3HeHy AA2 S FRHCOD)Y] T $EE AR
A¥E Fig 65 vk 4bte) Akl Rx
15~20mg/ £ & =& A5k 9len $AzA}
A Ix e A5 Aope} A= dA3

or oo

43 & AlZolMde HB

431 ¥4EA

Table 3o A|A1gF ule} zro] SAkvre) 107) AHA
o ¥ F-HEA(SS)S] A Allge viwst
H, 25 A AEgel A% Adlge] exl=
+1.35mg/ £ 9] ol Aoz} Wele +16.7%=
vebgtel 289 od o) & A ulske] A
e & 23E Hql AL AYshd, 1H-EA
o Mg Al Bl Axhs AAYes f5g A
L2 =it

1
129 25'E

Fig. 6 Distribution of COD in Ulsan Bay
simulated by an ecosystem model.
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