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NONLINEAR NUMERICAL CALCULATION OF SURFACE WAVES
PROPAGATING THROUGH A DENSITY-STRATIFIED FLUID
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This paper describes propagation of nonlincar water waves through a density-stratified fluid. The
governing equations for a multilayer fluid system have been derived by vertical integration in each fluid
layer with nonlinear boundary conditions satisfied on the interfaces. These equations, which can treat
fluid density distribution inside each layer, are also applicable to compressible fluid motion with
additional sets of equations concerning fluid density and pressure. Numerical computation was performed
for surface and internal long waves in the vertical section using the simplified set which consists of the
continuity equations and Bernoulli’s equations for incompressible fluids having horizontally distributed
density. The surface and internal waves progressing through the density stratified region, where the lower
layer water is heavier than the upper, are simulated and the changing rates of wave height are obtained.
The wave profiles change in space and time because of energy transfer between the surface and internal
waves, which repeat transmission and reflection through the density stratified region, resulting in

generating longer and shorter period waves.
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