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Recent observations have suggested that wave-driven three dimensional littoral currents are inevitable for
surfzone-inner shelf interaction (e.g., Lentz et al., 2008) . In this study, a synoptic, detailed numerical experiment is
conducted to pursue this problem with a quintuple nested coupling system consisting of WRF, SWAN and
ROMS-WEC (Uchiyama et al., 2010) at horizontal resolutions down to 20 m (the inner-most L5 domain). To examine
the effects of three-dimensional littoral currents on material exchange between surfzone and inner-shelf,
three-dimensional Lagrangian particle tracking is carried out using the L5 outputs. The Lagrangian PDF analysis
clearly demonstrates that breaking wave-induced three-dimensional littoral currents significantly enhance lateral and

vertical mixing between surfzone and inner-shelf.
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Fig.1. The quintuple nested ROMS domains consisting of L1, L2, L3,
L4 and LS. The inner-most L5 has a horizontal grid resolution of 20 m.
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Fig.2.

panel.

Snapshot of surface normalized relative vorticity in LS. Left: the L5 model
domain, middle and right: nearshore zoom-in corresponding to the black frame in the left
Left and middle: control case, right: suppressed littoral current case.
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Fig. 3. Cross-shore profiles of kinematic wave dissipation
rate &, [n'/s’] at y= 18 km from the L5 SWAN solution.
Red line: ¢, for the strongest rip currents.



Table. 1. Computational configurations for the three dimensional
Lagrangian particle tracking experiment.

released site and number of particles N

CaseNo. & released from each site
Al ON Inside the surfzone, N = 600
A2 ON Outside the surfzone, N= 1660
B1 OFF Inside the surfzone, N=600
B2 OFF Outside the surfzone, N= 1660
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Fig. 4. Temporal evolution of alongshore integrated Lagrangian PDFs
of the particles on 2/28/2008. Left: 1 hour, middle: 3 hours, right: 10
hours after the release. Yellow curves in each panel indicate the
KPP-estimated surface boundary (mixed) layer depth.
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