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EXAMINATION OF THE EFFECTS OF SEVERAL FACTORS ON LONGSHORE
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Various factors affecting the velocities of longshore currents induced by obliquely incident random waves are
examined through numerical calculation and literature review. Seven numerical models for random breaking process
are used for mutual comparison. They are those by Battjes (1972), Kuo and Kuo (1974), Goda (1975), Battjes and
Janssen (1978), Thornton and Guza (1983), Larson and Kraus (1991), and Goda (2004). These models produce some
differences in the estimate of wave height decay in the surf zone, and the differences cause large changes in the
longshore velocities. Linear formulation of shear stress along the seabed, though not exact theoretically, can be
employed with a value of bottom friction coefficient greater than the coefficient for the nonlinear formulation. The
eddy viscosity formulation by Larson and Kraus (1991) is found better suited to random waves than those by
Longuet-Higgins (1970) and Battjes (1975), because the former prevents excessive horizontal mixing outside the surf
zone. Introduction of surface rollers in numerical models shift the longshore current profile toward the shoreline and
brings forth appreciable strength of longshore currents at the trough of a barred beach. A modified form of Goda’s
model (2004) with inclusion of the surface roller term is found to yield the longshore current profiles in agreement
with several field and laboratory measurements.

Key Words: random waves, wave breaking model, longshore currents, seabed shear stress,
eddy viscosity, surface roller
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