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Fig.2 Cross-shore velocity distribution of wave-induced long-shore current
a. incident wave period T = 1.0s, incident wave height H = 0.05m, beach slope 1:100 b. incident average wave period T =1.5s,
average wave height H =0.05m, beach slope 1:100
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Fig.3  Contours of pollutant concentration in different distances from the shoreline waves

incident wave period T = 1.0s; incident wave height H = 0.07m; time intervals after pollutant discharge t = 70s  a. beach slope
1:100, b. beach slope 1:40
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incident wave period T = 7.65; incident wave height H = 2.9m(from the direction of East); a. Ebb tide, b. Flood tide
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Fig.7 Contour of contaminated probability for continuous discharge on the action of pure wave(a), combined action of wave and ;
tide current(b)

incident wave period T =7.6s; incident wave height H = 2.9m(from the direction of East), (24h)
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a. ABIEBEMR =765, A\STER H=3.31m;b. AHFEBEMN =545, AFIE® H=1.4m

Fig.8 Contour of contaminated probability for continuous discharge acted by wave(from the direction of ESE)and tide current( 24h)

a. incident wave period T = 7.6s, incident wave height H =3.31m; b. incident wave period T =5.4s, incident wave height H=1.4m
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Fig.9 Near-shore currents induced by irregular wave
Incident significant wave period T',; =7.6s, Incident significant wave height H,,; =2.9m a. acted by mono-directional irregular

wave, b. acted by multi-directional irregular wave
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Fig.10 Contour of contaminated probability for continuo, discharge acted by irregular wave(24h)
Incident significant wave period T3 = 7.6s, Incident significant wave height H,,3=2.9m a. acted by mono-directional irregular

wave, b. acted by multi-directional irregular wave
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THE STUDY OF POLLUTANT TRANSPORT ON THE ACTION OF WAVES
IN THE NEAR-SHORE AREA OF BOHAI BAY

SUN Tae, TAO Jian-Hua
( Department of Mechanics, Tianjin University, Tianjin  300072)

Abstract Bohai bay is a typical example of shallow water, mild slope beach with weak water exchange ability in the west of
Bohai Sea in China. Accompanying the rapid economic development in the Bohai sea coastal regions has been a serious deteriora-
tion of water quality, mainly due to influx of wastewater from Beijing, Tianjin and Hebei province. The ecological environment
has been altered and red tides ( HAB) now appear frequently. The transport of pollutant is complex in the near-shore area be-
cause of the effect of many dynamic factors. In this paper, the state of contamination in the near-shore area of Bohai bay, espe-
cially the effect of wave-induced current, the influence of waves on pollutant transport in the near-shore area of Bohai bay is stud-
ied by physical experiment and numerical simulation .

The experimental and numerical study on pollutant transport on the action of the regular and irregular waves is investigated
for two mild beaches with different slopes in a wave basin. The numerical model is combined with a wave propagation model, a
wave-breaking model, a wave-induced current model and a pollutant transport model. The numerical wave propagation model is
established based on the high-order approximation of parabolic mild slope equation and it can be used to simulate the wave refrac-
tion, diffraction and breaking in the near-shore area combined with wave breaking model. The wave-induced current model is
based on the concept of the radiation stress.

The experiments of long-shore current were conducted in the wave basin, which is 42.6m long, 24.0m wide and 1.0m
deep. The plane beach was rotated at 30° with respect to the wave marker to increase the length of the beach and make the wave
propagate obliquely to the shoreline. Long-shore current induced by the regular and irregular waves with different wave factors is
investigated over two mild beaches with different slopes. The agreement between numerical and experimental results is good. The
results proved that the pollutant transport in the area outside of the surf-zone is not significantly affected by the effect of wave,
and pollutant transport will be parallel approximately to shoreline on the action of wave in the surf-zone .

The effect of waves on pollutant transport near the main sewage outfalls in the Bohai bay were studied by analyzing the dis-
tributions of velocities and the pollutant transport under pure wave, pure tide and the combined action of wave and tide. It is
concluded that the pollutant transport is influenced significantly by the wave action at certain areas of near-shore zone with mild
slope beach. The contaminated area on the combined action of wave and tide is similar to the results on the effect of pure wave.
The effect of wave is that contamination is far from outfall in the near-shore zone. The effect of tide current is to extend the con-
taminated area across to the shoreline.

The direction of pollutant transport is parallel approximately to the shoreline and changes according to wave direction. Com-
pared to the results from regular wave and single-directional irregular wave, cross-shore distributions of current induced by multi-
directional irregular waves are more gentle and the pollutant transport on the action of single-directional irregular waves are similar
to the results of regular waves. Due to the effect of the waves, the mudflat will be contaminated even away from sewage outfalls.
It is thus important, when designing wastewater outfall locations, to place the outfall location outside the surf-zone by considering
the action of waves on mild slope beaches such as Bohai bay.
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