














ABSTRACT





A non-linear numerical model for surface wave propagation which has the ability to simulate wave propagation over a generally domain and a nearshore wave induced current numerical model will be presented in this work.


The wave model, which solves the Boussinesq equations, is able to deal with both regular or irregular wave propagation over an arbitrary bottom. In order to solve the problem of the flow at the boundaries a proper radiation condition was provided, which is able to simulate both infinite domains and total or partial reflections. In order to generalize the field of application of the model an extension of the Boussinesq equations to deep water was developed.


The nearshore wave induced current model solves the averaged velocities transport equations. The Longuett-Higgins radiations stresses play, in this case, the role of the flow forcing condition.


A wave refraction model generates the necessary input for the radiation stresses computation. In this model the surface elevations are guessed on the base of the linear theory, and further modified in shallow water using the cnoidal theory, which is more proper to describe the flow in this zone.


The wave breaking computation is made by mean of an energy dissipation equation, in which the dissipation rate is the same kind of the verified on a hydraulic jump.


The equations are solved with finite difference methods, using implicit algorithms for stability reasons. The model validation was made by comparing the model results both with experimental data and analytical solutions. 
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