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WAVE EFFECTS ON LAGRANGIAN TRANSPORT AND DISPERSAL
OF REEF CORAL LARVAE IN A NEARSHORE AREA

Koki KATAOKA, Kimika TAKEYASU, Yusuke UCHIYAMA and Satoshi MITARAI

In numerical Lagrange particle tracking modeling widely used for marine environmental problems, wave
effects have been implemented crudely, i.e., simply as a linear sum of Stokes drift and background Eulerian
velocity. In this study, the Lagrange equation of motion is theoretically revisited to show how it should be
under wave action, and a wave-averaged 3D Eulerian circulation model with a vortex force formalism
known as ROMS-WEC is exploited to examine wave effects on the dispersion of reef coral larvae. We
found that wave-driven currents strongly influence the initial dispersion and subsequent processes. The
conventional ad hoc addition of Stokes drift to the Eulerian currents without waves is likely to greatly
underestimate the wave effects. This work suggests the proper direction in which the model-based oceanic
material dispersion analysis should be taken under wave effects with a state-of-the-art modeling technique.
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