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The energy exchange between internal waves and barotropic currents over inclined
bottom topography is studied theoretically and in the framework of the numerical
model. The energy balance equation derived for a continuously stratified fluid predicts
that energy can either be transferred towards or away from the internal wave depend-
ing on the direction of propagation of both the wave and current. Four scenarios of
wave-flow interaction over the inclined bottom were identified. Internal wave extracts
energy from the background tidal flow during its propagation upslope-upstream or
downslope-downstream and its amplitude grows. The wave loses energy propagating
downslope-upstream or upslope-downstream and reduces in amplitude.

This mechanism of suppression or amplification of internal waves by a current over an
inclined bottom is verified numerically. Being applied to the area of the Knight Inlet
sill, a high resolution fully nonlinear, non-hydrostatic model reproduces the packets
of internal waves generated by supercritical tidal flow over the sill. Careful inspec-
tion of the wave fields revealed the presence of an irregular wave structure within
wave packets, viz. internal waves are not arranged by amplitude. This phenomenon,
obtained numerically and observed in-situ, is treated in terms of the mechanism of
wave-flow interaction: the energy exchange between the tidal current and generated
internal waves over the inclined bottom topography is the reason for the absence of
traditional rank-ordered waves in the packet.
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