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Physical Environments of Suyong Bay during the Rip Current Events
at Hacundae — August 2009
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A data set of current, wind and wave height measured at the monitoring buoy and sea level at Busan harbor
were analyzed to explain the physical conditions during the strong rip current events at Haeundae Beach of
Suyeong Bay during 13~15 August 2009, Tidal current, with spring-neap variations, has similar average speed
to the short-term non-tidal currents. The common features at the time of tip currents are the strong northeasterly
wind and superposition of tidal and non-tidal currents both flowing toward the coast. However on 14 August
when the rip current did not occur, tide and wave height were similar to the rip-current cases but the tidal and
non-tidal current were to nearly opposite directions. While strong winds produce large waves thus the basic con-
dition for rip current but its influence on the local circulation in the bay is relatively small. Of the three adjacent
beaches, only at Haeundae the rip currents are reported. This difference may be due to the unique bottom topog-
raphy featured by underwater hill in the central region off Haecundae which can decay the incoming waves, tides

and currents to intensify the rip current.
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Fig. 1. A map of Suyeong Bay showing the position of the Buoy
Station. The area enclosed by dashed line is enlarged in Fig. 6 with
bottom topography.
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Fig. 2. Time series of wind velocity, near-surface current velocity,
sea level at Busan harbor and wave heights on 13 August 2009. Ver-
tical bar denotes the time of strong rip current event.
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Fig. 3. Time series of wind velocity, near-surface current velocity,

sea level at Busan harbor and wave heights on 15 August 2009. Ver-

tical bar denotes the time of strong rip current event.
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Fig. 4. Time series of wind velocity, near-surface current velocity,

sea level at Busan harbor and wave heights on 15 August 2009 when

the rip current did not occur.
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Fig. 5. Current velocity components at 6 m depth and sea level at
Busan harbor from 13 to 15 August 2009.
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Fig. 6. Autospectra of total velocity (upper parts) and non-tidal
velocity (lower parts). East components are on the left side and
north components on the right side. Four dashed lines depict the
major peaks including the tidal components.
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Fig. 7. Bottom topography off Haeundae beach.
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