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APPL ICATION OF CONSERVATION LAW OFWAVE
ACTION FL UX TO WAVE-CURRENT INTERACTION

Wang Tao L iJiachun
(Institute of M echanics, CAS, B eijing 100080, China)

Abstract W hen surface ocean waves are intercepted by currents, the interaction betw een
them takes place and finally a steady w ave-current coexisting flow is formed Based on the
principle of conservation of w ave action flux, a fifth-order theory to 0lve the problen of in-
teraction betw een Stokesw aves and exponential profile currents is proposed in this paper.
T he variation of wave paraneters during the interaction process is at first studied, and the
corregponding flow fields are obtained, then the results are compared w ith linear ones It is
show n that w aves are stegpened markedly w hen w aves propagate against currents and flat-
tened w hen w aves travel w ith currents A s thewave anplitude and the current strength in-
crease, the effects of nonlinearity becomemaore prominent, and the errors caused by neglect-
ing nonlinear effects grow up rapidly. If the adverse current is strong enough, the error is
large that the linear theory can not be applied any more

Key words Stokesw ave, exponential profile current, wave-current interaction



