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Development of a new coastal-front capturing method based on GAL model
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The mixing and transport process in coastal region may be strongly affected by the presence of front structure of
water. However the conventiona numerical simulation methods based on Eularian-type of convection-diffusion
equations cannot precisely describe the evolution of fronts due to numerical diffusion. In the present study, we have
developed a new method for numerical simulation of coastal currents based on GAL (Grid-Averaged Lagrangian)
model that is able to capture a moving surface of density discontinuity. In this paper, the fundamental performance of
the method developed is examined by applying it to the various cases.
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Fig. 1 Schematic illustration of simplified convection and
diffusion of a scalar cloud in a grid volume during a
timeinterval At inthe GAL model.
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Fig. 2 lllustration of non-uniform rectangular distribution.
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Fig. 3 Initial density distribution for the numerica simulation
of the vertical 2-D gravity front.

Case 1: 1st order upwind scheme
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Fig. 4 Computational results of the density distribution of avertical 2-D front (contour interval: 0.5kglm3).
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(a) Visualized image (at t=2.09)
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Fig. 5 Comparison of experimental and computational results.
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Fig. 6 Computational condition for the problem of the 3-D
river-plume front
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Case 1
1st order upwind scheme
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Fig. 7 Spatial distribution of the density difference of a 3-D river-plume front.
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