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Experimental study on transport and diffusivity of
pollutant under action of waves and currents in surf zone

YU Chong' REN Chunping' *
(1. College of Water Resource Science and Engineering Taiyuan University of Technology Taiyuan 030024 China;
2. State Key Laboratory of Hydraulic Engineering Simulation and Safety Tianjin University Tianjin 300072 China)

Abstract: Based on the images of pollution mass continuously collected in the breaking zone this paper studied the
transport and diffusivity of pollutant in the surf zone under the oblique incidence of regular waves on the plane
beach. Firstly the experiment and image processing methods were introduced and the centroid point and
dispersion degree of the pollution mass were obtained. The transport velocity of pollution mass in the longshore
direction and the cross—shore direction were obtained by following the change of centroid point in horizontal two—
dimensional space and the alignment fitting. Then the relationship between the transport velocity in the longshore
direction and the maximum time-averaged current velocity in the long-shore direction were analyzed. The cross—
shore diffusion coefficient was estimated by assuming a Gaussian diffusion process in this study and five horizontal
transport velocities of pollution mass and five cross-shore diffusion coefficients were obtained and analyzed. The
results show that the alongshore transport velocity of pollution mass is about 33% of the maximum time-averaged
current velocity in the long-shore direction and the transport velocity as well as the diffusion coefficient in the

cross—shore direction is respectively within the range of 0.008-0.03 m/s and 0. 16x10°-2.6x10° m’/s.
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Fig.1 Experimental setup ( units: m)
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Table 1 Wave parameters
g
; e /em /s
1 1:100 4.5 1.0
I 2 15100 2.7 1.5
I 3 1:100 4.2 1.5
4 1:100 3.0 2.0
5 1:100 4.5 2.0
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Fig.2 Acquisition system of pollution mass
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Fig.3 Measured results of pollution mass for case 2 at t=20s 25s 30s 35s 40s and 45s
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Fig.8 Transport results of pollution mass centroid in the alongshore direction and
the cross-shore direction for Case 1 to Case 5
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Fig.9 Comparison of transport velocities in the alongshore and cross-shore directions for Case 1 to Case 5
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Table 2 Relationship between the transport velocity of pollution mass and time-averaged longshore current velocity
/ / b %
- ) Vo /(me s Vo/(me s Vi /(= 571) v, Vi
1 4.5 1.0 0.060 0.030 0.215 0.500 0.279
2 2.7 1.5 0. 060 0.020 0.157 0.333 0.382
3 4.2 1.5 0.080 0. 008 0.200 0. 100 0.400
4 3.0 2.0 0. 060 0.010 0.150 0.167 0.400
5 4.5 2.0 0.060 0.008 0.186 0.133 0.323
o 2 10% ~50%
0 27.9% ~40%
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