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ABSTRACT

The effects of alongshore variations in bottom topography and coastline on the 
wind-stress-forced barotropic motion over a continental shelf and slope are 
studied. Perturbation methods are used to obtain solutions for forced and free 
continental shelf waves on an idealized continental shelf and slope with small-
amplitude alongshore variations in topography. The relevant alongshore scales, 
set by the wind stress and by the bottom and coastline topography, are assumed 
to be greater than the shelf-slope width. This enables the resulting motion to be 
treated in the long-wave nondispersive limit. As a result, the alongshore and 
time-dependent behavior of the perturbation flow is governed by a forced, first 
order wave equation, with terms from the interaction of the basic, lowest order 
flow with the bottom and coastline topography acting as the forcing function. 
To clarify the effects of topography alone, problems are considered where a 
uniform wind stress forces a basic unperturbed flow which is independent of 
the alongshore coordinate. In one example, a steady, alongshore-independent 
basic flow is established impulsively by a delta function application of the wind 
stress. The perturbation flow adjusts to the alongshore variations in topography through the propagation of 
disturbances as free continental shelf waves. There is an eventual establishment in the region of variable topography 
of a steady-state motion which follows contours of constant depth. Other problems in which single mode free shelf 
wave disturbances of limited alongshore extent propagate into regions of different topography are studied also. The 
basic disturbance is found to travel at the local wave speed with its cross shelf modal structure described by the local 
eigenfunctions. As a region of varying bottom topography is crossed, disturbances in other modes are generated. 
General features of this scattering process are examined for limiting cases where the alongshore scale of the 
disturbance is greater than, or less than, the scale of the topographic feature.
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