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Abstract

A rip—current warning index function, which is estimated from the likelihood of rip current quantified
based on numerical simulations under various sea environments and is varied according to real-time
buoy-observations, was studied to help protect against rip current accidents at Haeundae beach. For the
quantification, the definition of likelihood of rip current, which proposed by Choi et al. (2011, 2012b), was
employed and estimated based on Boussinesq modelling. The distribution of likelihood of rip current was
evaluated by using various simulations according to scenarios established based on physical quantities(i.e.,
wave parameters) of buoy-observations. To index the likelihood of rip current, empirical functions were
derived based on the distribution and adjusted to observational environments. In this study, the observations
from June to September in 2011 at Haeundae beach were applied to the rip—current index functions, and
its applications into the real events found based on CCTV images were presented and investigated. In
addition, limitations and improvements of the rip—current index function were discussed.

Keywords : likelihood of rip current, warning index function, real-time observation, numerical simulation,
Haeundae beach
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Fig. 1. (a) Topography of Haeundae Beach for Numerical Simulation and (b) a Vector-plot Snapshot of the
Results for Nearshore Current (Choi et al., 2012a). The Symbols O and O Indicate Locations of the Current

and Wave Buoy, Respectively, the Contour Unit is m, and the Grid Indicates the Latitudinal and Longitudinal
Lines.

100

®
o
®©

R
N

1 1.2 ) 05
Ho(m) Tidal elevation (m)
(a) (b)

Fig. 2. Distribution of Rip Current Likelihood Varied according to (a) Significant Wave Height and Period

of Random Incident Waves with S for the Main Wave Direction (unit: percent), and (b) Tidal Elevation with
an Incident Wave Condition, #=0.7 m, 7=8.0s, and S for the Main Wave Direction (Choi et al., 2012b)
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Fig. 3. Mathematical Functions Having the Best Fit to a Series of Data Quantified for Likelihood of Rip Current
Evaluated Based on the Simulations. (a) Rip—current Likelihood Function (====) of Incident Wave Height Fitted
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(DL) and (d) 0.9 m (DL). The Bold Lines Indicate 30, 55 and 80 Points as a Rip—current Likelihood Index.
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Fig. 9. Snapshots (CCTV images) of Rip Current Events at Haeundae Beach at (a) 13:17, (b) 15:01
and (c) 16:01 of the 30th of August, 2011
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Fig. 12. Snapshots (CCTV images) of Rip Current
Events at Haeundae Beach at 12:13 of the 29th
of September, 2011
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