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ABSTRACT

We consider here the flow induced by applying a wind stress at the surface of
an initially quiescent lake. It is assumed that the Ekman number, based on an
eddy viscosity, is small, and that the Rossby number is a most of the order of

(Ekman number)l/z. Under these conditions, which are met in practice, a linear
theory is applicable. The linear problem is solved using boundary layer methods.
There are essentially five distinct regions. an outer region in which the horizontal
velocity is independent of depth, Ekman layers at the upper and lower
boundaries, a corner region at the edge of the lake at which the Ekman layers
meet, and a shear layer adjacent to the corner region. Study of the Ekman layers
provides the equations which hold in the outer and shear layer regions, and
consideration of the corner region provides the boundary condition. The outer
flow proves to he geostrophic and directed along curves of constant depth. The
shear layer is needed to satisfy the boundary condition of zero net outward
transport at the edge of the lake. If the wind stress is constant, or, more
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generally, has zero line integral around curves of constant depth, the transport is confined to the shear layer.
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