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Abstract (1 A numerical formulation is developed to solve the linear three-dimensional hydrodynamic
equations which describes wind induced flows in a homogeneous shelf sea. The hydrodynamic equa-
tions are at the outset separated into two systems, namely, an equation containing the gradient of
sea surface elevation and the mean flow (external mode) and an equation describing the deviation
from the mean flow (internal mode). The Galerkin method is then applied to the internal mode
equation. The eigenvalues are determined from the eigenvalue problem involving the vertical eddy
viscosity subject to a homogeneous boundary condition at the surface and a sheared boundary condi-
tion at the sea bed. The model is tested in a one-dimensional channel with uniform depth under
a steady, uniform wind. The analytical velocity profile by Cooper and Pearce (1977) using a constant
vertical eddy viscosity in channels of infinite and finite length is chosen as a benchmark solution.
The model is also tested in a homogeneous, rectangular basin with constant depth under a steady,
uniform wind field (the Heaps' Basin of the North Sea scale).
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Fig. 2. Typical plots of the prescribed basis functions.
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sed channel with constant N.
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Fig. 8. Time variations of surface elevation at the corner point C computed using a range of B, values.
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Fig. 9. Velocity profiles at the central point B computed using a range of B, values.
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Fig. 10. Time variations of surface elevation at the comer point C computed using B,=00 and a range of K values.
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Fig. 11. Velocity profiles at the central point B computed using $,=00 and a range of K values.
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Fig. 12. Time variations of surface elevation at the corner point C computed using B,=0002 and a range of K values.
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Fig. 13. Velocity profiles at the central point B computed using B,=0002 and a range of K values.
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Fig. 14. Time variations of surface elevation at the corner point C computed using K=002 and a range of B, values.
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Fig. 15. Velocity profiles at the central point B computed using K=002 and a range of 8, values.
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