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COMPOSITE EQUATIONS OF WATER WAVES OVER UNEVEN
AND POROUS SEABED Y

Huang Hu
(Shanghai Institute of Applied Mathematics and Mechanics, Shanghai University, Shanghai 200072, China)
(LNM, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract The composite equations for water waves propagating over a porous uneven bottoms are derived
from Green’s second identity, which incorporates the effects of porous medium in the nearshore region and
considers the advances in models of water waves propagation over rigid bottoms. Assuming that both water
depth and thickness of the porous layer consist of two kind of components: The slowly varying component
whose horizontal length scale is longer than the surface wave length, and the fast varying component with the
horizontal length scale as the surface wave length. The amplitude of the fast varying component is, however,
smaller than the surface wave length. In addition, the fast varying component of the lower boundary surface
of the porous layer is one order of magnitude smaller than that of the water depth. By Green’s second identity
and satisfying the continuous conditions at the interface for the pressure and the vertical discharge velocity
the composite equations are given for both water layer and porous layer, which can fully consider the general

continuity of the variation of wave number and include some well-known extended mild-slope equations.

Key words porous medium, uneven bottoms, composite equations, Green’s second identity, extended mild-

slope equations
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