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Derivation of Correct Solutions for Harbor Oscillations
by Depth Discontinuity along Offshore Boundary
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Abstract [] It is well known that when long waves propagate from deep ocean onto a continental shelf with a
very steep continental slope, the waves reflected from the shore can not propagate offshore and are re-reflected
from the continental slope so that large water level fluctuations are induced near the shore. Liu (1986) has
analyzed this phenomenon by assuming a topography which has a depth discontinuity along a semicircular
offshore boundary, but his solution is erroneous. In the present paper, we correct his analytical solutions for a
straight shoreline and a rectangular harbor. The corrected solution is then compared with the numerical results of
the Galerkin finite element model of Jeong et al. (1998), which is based on the extended mild-slope equation.

Keywords : depth discontinuity, long-period waves, harbor resonance, analytical solution, finite element
model
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Fig. 1. Sketch of geometry and coordinates.
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Fig. 2. Comparison of response curves between analytical and numerical resuits calculated at the center of a straight shoreline.
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