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Tab.l The total fluxes of COD and fresh water dischargesat Beitangkou, Dagui(ou and Canglangqu, 1992
#EO A BHLE (m’) CODAM & (1)
L0 31956.0 18 066.1

A0 37 464.0 13 855.4
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Tab.2 Comparison between observaed and calculated concentrations of COD (mg/L) at eight monitoring
stations in the Bohai Bay

VAL 1 2 3 4 5 6 7 8
L WA 1.76 3.39 2.50 2.06 2.56 207 2.14 2.14
it EE 1.93 3.34 245 2.11 2.60 2.05 2.17 2.09
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Fig.5 The distribution patterns of COD at high water (a) and low water (b) during tidal cycle (mg/L)
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NUMERICAL SIMULATION OF TIDAL CURRENT AND
POLLUTANT DISTRIBUTION OF BOHAI BAY

WANG Ze-liang”, WANG Ri—xin, TAO Jian-hua
( Mechanics Department of Tianjin University, Tianjin, 300072)

Abstract Bohai Bay is a typical semi—closed bay in the western part of Bohai Sea. The main
characters of the bay are very shallow water depth, wide mild slope mud beach, and heavy pollution
loads. In this paper, 2-D depth-averaged hydrodynamic model and advection—diffusion model with
moving boundary are used to simulate the velocity field and pollutant distribution of Bohai Bay.

In order to treat the moving boundary following the tidal nise and fall, hydrodynamic equations
and advection—diffusion equation using the slot method are used.

1) Hydrodynamic model

00

on: 08 , 62 9Z _
Mass equation: ax+ 3y + F(2) 3 0 )

1) Present address: Dept. of Cooling Water, Institute of Water Conservancy and Hydroelectric Power Research,
Beijing, 100044
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1 z>2z
K2 =

2 *
2F.-F.  Z=Z

where: P,Q are the unit discharge in x and y directions respectively; Z is water elevation; F. = ¢ +
(1 —¢€)e™* %), ¢ and « are parameters, Z" is seabed elevation.

Momentum equations are of the same form as that without slot.

2) Advection—diffusion model

0
as+ 8(PC)+ (QC)_i(E_rHa_C)Jr%(@Ha_C)+HSm 93

20 ox dy  0Ox Ox Jy
z
2HC — JZ Cf(z)dz when Z<Z' e+(1-ege* ") when z<Z*
§= - (2= {
HC+ H' C- JZ Cf(2)*dz when Z>Z° 1.0 when z>Z*
Where: C is pollutant concentration parameter; H is water depthy H' = ¢(Z—- Z") + 1;'s[l -

g®%= 2], Z, is slope bottom elevation; S, is source term; E, E, are diffusion coefficient in x and
y directions respectively.

The very small difference between the observed data and the numerical results for velocity and
pollutant concentration distribution showed that the models presented in this paper are reliable,
especially for the treatment of moving boundary conditions.

The above models were used to investigate the environmental capacity, division of function area
and oceanic disposal of wastewater of Bohai Bay. .
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