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A GENERALIZED WAVE ACTION CONSERVATIVE EQUATION FOR THE
DISSIPATIVE DYNAMICAL SYSTEM OVER UNEVEN BOTTOMS
IN THE NEARSHORE REGION 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 To describe the various complex mechanisms of the dissipative dynamical system between waves,
currents, and bottoms in the nearshore region, emphasizing on the wave motion on large-scale variation of am-
bient currents and considering the variety of topographic bottoms(described typically as consisting of a slowly
varying water depth and a rapidly varying water depth), a generalized wave action equation for the dissipative
dynamical system in the nearshore region is developed by using the mean-flow equations based on the Navier-
Stokes equations of viscous fluid, thus raising two new concepts: the vertical velocity wave action and the
dissipative wave action, which together with the classical wave action reach mutually a more widespread conser-
vative form in complementation, coordination, and clearness on primary and secondary, extending the classical
concept, wave action, from the ideal averaged flow conservative system into the real averaged flow dissipative
system (that is, the generalized conservative system), and finally providing a widespread and profound, and

advanced theoretical basis in explaining coastal process and being applied to offshore and coastal engineering.
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Navier-Stokes equation
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