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Abstract            

Barotropic tidal flow at slopes is well-known to generate baroclinic waves under stratified 

conditions. The essence of the wave generation effect is understood, but the details of 

what happens in this not-completely linear process and what happens at complex 

bathymetry are not completely known. One motivation for better understanding and 

better prediction of the resulting waves is that they can have important effects on ocean 

acoustic propagation variability. Here, some of the motivating acoustic effects will be 

reviewed. Then, wave generation at the outer continental shelf edge and at canyons will 

be examined with the aid of computational modeling and theory, under conditions of 

subcritical Froude number (current velocity less than mode-one internal tide speed). 

Signatures and ramifications of nonlinear effects in internal tide generation are shown. The 

process by which multiple scattering effects make beams of internal tides at canyons is 

described. The propagation of internal tides in arbitrary shear flow is examined, with a new 

method for analyzing waves with anisotropic wavenumber introduced. The transition of 

internal tides to packets of short nonlinear internal waves is examined briefly. Challenges 

regarding conversion of internal-tidal beams to mode-one waves, nonlinear wave 

generation under conditions of strong horizontal convergence, and wave character and 

timing (phase) predictability are explored. 
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