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Fig.1 A sketch of the coordinate system for a n-layered fluid
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HAMILTONIAN APPROXIMATION OF WATER WAVES IN A n-LAYER
FLOW OVER UNEVEN BOTTOMS 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 interfacial waves on large-scale currents in the ocean is typical of stratified flow. Here, a
n-layer fluid evolution system, with constant density and uniform horizontal current velocity in each layer with
a thickness consisting of undisturbed and disturbed part, over uneven moving bottoms is developed to illustrate
the Hamiltonian description. The rigid and moving bottoms against the free surface in the top-layer flow have a
general topography. After clearly stating the governing equations for the n layers of fluids and the kinematical
and dynamical boundary conditions (including the effects of the interfacial tension) holding at each interface
between the fluid layers, the Hamiltonian formulation of the stratified fluid dynamical system is constructed
by giving the canonical equations and the canonical variables which are the interfuce displacements and the

difference in momentum potential density measured at the interfaccs.

Key words Hamiltonian description, interfacial waves, large-scale currents, a n-layer fluid, uneven moving

bottoms
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