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	1. Introduction:
Wave overtopping can be well described with shallow water equations, which govern many practical shallow flows in reality, e.g., tidal flows, waves, open channel flows and dam breaks.    A numerical solution of the shallow water equations has become a very successful approach to a wide range of flow problems encountered in engineering.  It is widely used as a design tool in water-related industries, such as predicting flooding and wave overtopping.  Although a Riemann solver based method can provide an accurate solution to shallow water equations without source terms, it no longer produces an accurate solution if a source term is included.  Such problem has been resolved with the new developed scheme called surface gradient method (SGM) by Zhou et al. (2001, 2002).  It has been verified that the SGM can generate an accurate to the equations with source terms, which immediately provides a powerful design tool for environmental and coastal engineering.  However, in the SGM method, neither flow turbulence is yet taken into account nor further investigation for more complex flows like wave overtopping is undertaken.  This not only greatly limits its application in engineering but also lacks more validation.  Therefore, this project will focus on development of an advanced shallow water model with flow turbulence for wave overtopping.  The main objectives are (1) to develop the existing model for turbulent shallow water flows, (2) to verify the model, (3) to compare it with the wave overtopping model of Hedges and Reis (1998, 2004) and (4) to apply it to more practical flow problems.
    (Visit http://pcwww.liv.ac.uk/~jzhou/ for more background information).
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