AR
W14 M2 - 19915 6 ’ A S EExTR

pp. 77~89

Aol A kel &2 HEFA 2B RN

Wave Transformation with Wave—Current Interaction in Shallow Water
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Abstract

Based on Boussinesq equation, the parabolic approximation equation is used to analyse
the propagation of shallow water waves with currents over slowly varying depth.

Rip currents(jet-like) occur mainly in shallow waters where the Ursell parameter
significatly exceeds the range of application of Stokes wave theory. We employ the
nonlinear parabolic approximation equation which is valid for waves of large Ursell param-
eters and small scale currents. Two types of currents are considered,; relatively strong and
relatively weak currents. The wave propagating over rip currents on a sloping bottom ex-
periences a shoaling due to the variations of depth and current velocity as well as refrac-
tion and diffraction due to the vorticity of currents. Numerical analyses for a nonlinear
theory are valid before the breaking point.
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12} 2. Typical velocity profiles

(a) longitudinal veloocity | U | along rip centerline (y=0) ;
(b) cases 1 & 2, (c) cases 3 & 4 and (d) cases 5 & 61in 1 ;-
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.case 3,4,5 & 6;
, longitudinal velocity | U |

~~~~~ ,cases 1 & 2;

along x=30~—Cgy; -+ , lateral velocity V along x=30~Cs.
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