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Transformation of Regular Waves on Currents in Water
of Slowly Varying Depth—Numerical Model
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Abstract J An elliptic finite difference numerical model is presented for the effective calculation of
wave transformation on the water of slowly varying sea bed with currents. Elliptic governing equation
has been used, which is derived by Joeng(1990) and Chae et @/(1989). Numerical results are compared
with analytic solution and laboratory data(to and Tanimoto, 1972), and show good agreement. This
model is very efficient for modelling large area, because of no numerical stable condition and high
calculation speed. The capability and utility of the model are illustrated by application to current co-

existing area.
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Fig. 1. Definition sketch of fluid domain
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Fig. 2. Definition of coordinate system, grid cell and wave
angle conventions
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Fig. 3. Experimental configuration(Ito and Tanimoto, 1972)
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Fig. 4a. Comparisons between present model results and
laboratory data(Case 1, Ax=L,/4)
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Monochromatic Wave Height in Case 2(M =65, N=49)

Fig. 6b. Calculated wave heights contours(following cur-
rent)

Fig. 6¢. Calculated wave heights contours{opposing cur-

rent)
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