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ABSTRACT

Continental shelf waves of diurnal period are shown to be generated by tidally 
induced Reynolds stresses within a bottom Stokes-scale boundary layer. The 
theory is applicable to a uniformly rotating, homogeneous ocean of two-
dimensional depth variability in which alongshore variations occur over scales 
large compared to the shelf width. Explicit solutions are derived for the shelf 
wave velocity components and for the cross-shelf sea surface slope in the case 
of a traveling Kelvin wave forcing. Numerical values are presented for an 
exponential depth profile H = H0 exp(−2αx), where x is the coordinate normal to 

the coast. Results indicate that the amplitude of the shelf wave current can 
exceed that of the astronomical tidal current and that the alongshore component 
of the shelf wave current will consistently lead the alongshore component of the 
tidal current by 180° to 0° over one, wavelength in the direction of phase 
propagation.
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