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Fig.1 Figure for two-dimensional interfacial wave
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EVOLUTION EQUATION FOR TWO-DIMENSIONAL NONLINEAR
INTERFACIAL WAVES IN A TWO-LAYER FLUID "

Cheng Youliang

(Dept. of Power Engineering, Neorth China Elactric Power University, Booding 071003, China)

Abstract The simpla models of one-dimensional intarnal solitary wanes in stratified fluid hase been studied
biv many authors. Nevertheless, there seem to he fower reports on the two-dimensional internal solitary waves,
which frequently appear in naturee For more general cases, for example, the propagation and interaction
of internal waves in stratified oceans or atmosphere, the two-dimensional model has to be considersd. In the
present paper, the two-dimensional weakly nonlinear wanves at the interface between the two-layer incompressible
inviscid fluids bounded by two horizontal rigid walls are investigated. Firstly, the gowrning equations in a
concise form are presented with no a prior assumption about the horizontal length seales or about the direction
of propagation by means of small parameter expansion and by introducing the pseudo-differential operators
from the boundary value problem of potential low theory These equations are similar to those presented by
Milewski & Keller™ | if & = 0. Then the approximate equations for the two-dimensional interfacial long waves
are derived by introducing the horizontal length scales, and then, the Korteweg-de Viies (KdV) equation is
deduced under the shallow water assumption, and the Kadomtsev-Petviashvili (KP) equation is also derived
with the further assumption that a certain propagating divection is preferential. The conclusions in this paper
are in good agreement with some classical results, which are considerably extended. Tt is illustrated that the
governing evolution equation given here is correct and of a wide range of validity. We will further investigate

the applicable range of the governing equation.

Key words  two-layer fluid, two-dimensional nonlinear interfacial waves, esolution equation, KdV egquation,

KP equation
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