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Characteristics of Storm Surge by Forward Speed of Typhoon
in the South Coast of Korea
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Abstract : The damage caused by typhoons is gradually increasing due to the climate change recently. Hence,
many studies have been conducted over a long period of time on various factors that determine the characteristics
of storm surge, and most of relationships have been discovered. Because storm surge is complexly determined by
various factors, it often show different results and draw different conclusions. For this reason, this study was con-
ducted to understand the various characteristics of storm surge caused by changes in the forward speed of
typhoons. This study was carried out with a numerical model, and the effect of forward speed could be analyzed
by simplifying other factors as much as possible. When forward speed is increased, storm surges caused by
typhoons tended to increase gradually. The storm surge showed a wide and gentle increase at a slow speed, but a
narrow and steep one at a fast speed. In the case of the same forward speed, it was found that the storm surge was
significantly influenced by the water depth of actual sea area. It was confirmed that the change in forward speed
after passing Jeju Island did not significant affect on the storm surge in the south coast of Korea.
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Fig. 1. The study area and three tracks for the simulations.
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Table 1. The characteristics of typhoons at making landfalls
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Typhoon (ID) Wind speed (Km/h)

Central pressure (hPa) Forward speed (Km/h)

Rusa (0215) 130 960 30
Sanba (1216) 137 965 37
A) Water surface elevation (Yeosu)
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Fig. 2. The verification of the numerical model. (A) Typhoon Rusa (0215) in Yeosu, (B) Typhoon Sanba (1216) in Geoje.
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Fig. 3. The height of storm surge at different forward speeds. The forward speeds of typhoons were 10, 20, 30, 40, 50 km/h. The typhoon
moved along the track A (upper), track B (middle), and track C (lower).
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Height of Storm Surge at Forwad Speed of 30 km/h (Track A)
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Fig. 4. The height of storm surge at forward speed of 30 km. They were observed along the track A (upper), track B (middle), and track C
(lower). The observations were located from 31° to 35°N latitude. The tides were eliminated for the simplification.
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Fig. 5. The contour of water depth around the South Sea of the
Korean Peninsula. The dark-colored area is more than
200 m deep.
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Storm Surge with Increased Forward Speed

25
2.0

E1s

3

T 1.0
0.5
0.0

28 29 30 31 32 33 335 34 345
Latitude (°N)

Storm Surge with Reduced Forward Speed

0.0 I I I I I I I |

345

n

Height (m)

o

o
n

’ Lamude (°N)

Fig. 6. The variation of storm surge with changing forward speed.
The case of increased (upper), and decreased forward speed
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started to change, and the height of storm surge was com-
puted at the same landfall location (34.7°N).
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