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3-D Dispersive Transport Model for Turbidity Plume
induced by Dredging Operation
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Abstract

In order to predict the dispersion of suspended sediment arising from dredging operation in port and navigation channel, a
hybrid model for dispersive transport of turbidity plume was developed using Lee's(1998) hybrid method. Using hybrid mod-
eling scheme advection-diffusion equation was solved by the forward particle-tracking method for advection process and by the
fixed Eulerian grid method for diffusion process. To examine numerical model simulation in accuracy, the simulated results for
1-D, 2-D, and 3-D cases were compared with the analytical solutions including Kuo, et al's (1985) 3-D mathematical model.
The model results were in a good agreement with the analytical solutions and mathematical model for the dispersion of tur-
bidity plume.
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Fig. 1 Hypothetical dredge-induced plume (After Kuo and
Hayes (1991))
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Fig. 2 Flow chart of model computing procedure
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Table 1. Test cases for the verification of forward particle-
tracking model

Case 1-1 1-2 2-1 2-2
Dimension 1-D 1-D 2-D 2-D
u(m/s) 1 0.5 1 0.5
wm/s) 0 0 1 0.5
D(m/s?) 1 10 1 10
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Fig. 3 Model verification for 1-D analytic solution
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Fig. 4 Model verification for 2-D analytic solution
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Fig. 5 Comparison of model simulations with analytic solution

for 2-D diffusion case
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Fig. 6 Hypothesized dredged-induced plume (After Kuo et al.
(1985)) (a) Actual turbidity plume, (b) Transformed

plume.
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