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On the Wave Prediction Model with Currents
and Shallow Water Effects
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Abstract " A discrete spectral model for generation, propagation and dissipation of wind waves for
arbitrary depth and current is presented. This model incorporates wave current interaction, including
changes of absolute frequencies due to unsteadiness of depth and currents. The numerical scheme
for propagation is basically second-order accurate, and effects of refraction and frequency shifts due
to unsteadiness of depth and current are calculated on a fixed grid, also using second-order scheme,
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Fig. 1. Interpolation point in the angle derivative upstream
scheme for boundary points in the x-y space.
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Fig. 2. One dimensional deep water propagation without
currents(A: a=00, B: =003, C: 0=0.10)
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Fig. 3. One dimensional deep water propagation(ICN and
Gadd scheme)
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Fig. 4. Two dimensional deep water propagation without
currents. Initial energy distribution
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Fig. 5. Two dimensional deep water propagation without
currents. Energy distribution after propagation
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Fig. 6. Depth shoaling without currents(—: analytic solu-
tion, symbols: numerical model)
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Fig. 8. Directional distribution for propagation in direction
space only.(—: initial distribution, —: semi-analytic
solution, symbols: numerical model)
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