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A Numerical Study of Rip Current Generation Modulated with Tidal Elevations

at the Daecheon Beach
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Abstract : In order to investigate the generations of rip currents modulated with the tidal elevations at a mega-
tidal beach at the West Sea coast, numerical simulations of rip currents over the topography of the Daecheon
beach were performed by using a Boussinesq-type wave and current model, FUNWAVE. The mega-tidal coast
includes rocky outcrops (i.e., reefs) lying over or under the water surface according to the tidal elevations in the
offshore and nearshore bathymetry. The offshore topographically-controlled rip currents were well reproduced due
to the alongshore non-uniformities transformed by the tide-modulated topography. This study addressed the gener-

ation types of rip currents to occur at the mega-tidal coast with the tide-modulated outcrops and reefs.
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(b) 2021. 7. 20. 12:23

(c)2021.8.9.13:11

Fig. 1. Snapshots of the surfzone modulated by tidal elevations (a) DL+1.5m, (b) DL+4.0m, and (c) DL+6.0m recorded by video-monitoring
of the Daecheon coast (KHOA, Korea Hydrographic and Oceanographic Agency, 2021).
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Fig. 2. The bathymetries modulated by the tidal elevations, DL+1.5m (low tide), DL+4.0m (mean sea level, MSL), and DL+6.0m (high tide)
of the Daecheon coast. The red line indicates the shoreline of the still water at each tidal level, the blue line indicates the shoreline
of the approximated MSL, and the skyblue line indicates the outer boundary of the sand beach.
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Fig. 3. The cross-shore beach profiles (DL+0m) in the range of (a) y =2700~3300 m and (b) y = 1200~2100 m of the Daecheon coast shown
in Fig. 2. The yellow thick line indicates the approximate range of tidal elevations.
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Fig. 4. Numerical simulations of rip currents under the swell incidence (H= 0.9 m, 7= 11 s) at the Daecheon beach with DL+1.5m presenting
the distributions of (a) surface displacements (m), (b) wave heights (m) and (c) flow velocities (m/s) at 1= 1407.
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Fig. 5. Numerical simulations of rip currents under the swell incidence (H= 0.9 m, 7= 11 s) at the Daecheon beach with DL+4.0m presenting
the distributions of (a) surface displacements (m), (b) wave heights (m) and (c) flow velocities (m/s) at #= 140T.
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Fig. 6. Numerical simulations of rip currents under the swell incidence (H= 0.9 m, 7= 11 s) at the Daecheon beach with DL+6.0m presenting
the distributions of (a) surface displacements (m), (b) wave heights (m) and (c) flow velocities (m/s) at #= 140T.
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Fig. 7. Numerical simulations of rip currents in the swell incidence (H=0.9 m, 7= 11 s) presenting the distributions of flow velocities (m/
s) of the Daecheon beach with (a) DL+1.5m, (b) DL+4.0m, and (c) DL+6.0m at = 140T.
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Fig. 10. Numerical simulations of rip currents under the random wind wave incidence (H,= 1.4 m, T,,= 11 s) at the Daecheon beach with
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Fig. 11. Numerical simulations of rip currents under the random wind wave incidence (/= 1.4 m, 7, = 11 s) presenting the distributions of
flow velocities (m/s) of the Daecheon beach with (a) DL+1.5m, (b) DL+4.0m, and (c) DL+6.0m at #=200T.
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