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Frequency Analysis on Surge Height by Numerical Slmulation of a Standard Typhoon
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Abstract : A standard typhoon, which results in extreme wind speeds having various return period, can be
reconstructed by combination of typhoon parameter informations(Kang et al., 2016). The aim of this study is to
present a kind of surge-frequency analysis method by numerical simulation of a standard typhoon at Yeonggwang.
MIKE21 was adopted as a numerical model and was proved to simulate the surge phenomena of the typhoon
BOLAVEN(1215) well at several sites of the Western Coast. The simulation results with change of typhoon track
which reflects typhoon-surge characteristics of the Western Coast show to have something in common with the
observational results. This method is considered to be very efficient method on the point of simulating only one
typhoon, while existing methods need to simulate a lot of typhoons.
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Table 1. Ratio(«) of tidal amplitude to maximum surge height.

Site Tidal ampl.(cm) Max surge(cm) a
(A) (B) (A/B)
Incheon 470 140 3.36
West  Gunsan 369 106 3.48
Mokpo 246 73 3.37
Yeosu 171 125 1.37
South Tongyoung 137 157 0.87
Busan 62 72 0.86
Ulsan 30 71 0.42
East  Mukho 20 46 0.43
Sokcho 19 54 0.35
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Table 2. Grid specifications.

Ax = Ay (m) Nx x Ny
Area 1 21,870 110 x 150
Area 2 7,290 106 x 115
Area 3 2,430 226 x 220
Area 4 810 550 x 274
Area 5 270 481 x 451
Area_6 90 280 x 286
Area 7 30 346 x 271
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(a) Whole domain
Fig. 1. Computational domain (a) Whole domain (b) Detailed domain.
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Fig. 2. Comparison of observed and simulated results during the typhoon period of BOLAVEN(1215).
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Fig. 3. Wind fields and corresponding time series of surge height during the typhoon period of BOLAVEN(1215) at Yeonggwang.
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Fig. 5. Simulated surge height for corresponding direction change.

Table 3. Specifications of standard typhoons.

Return period Max. wind speed  Radius of max. wind  Closest distance Pressure deficit Translation velocity
(m/s) (km) (km) (hPa) (m/s)
50 29.8 101.7 106.5 48.2 8.9
100 312 110.6 103.7 53.8 11.3
200 33.9 86.5 99.1 57.6 12.5

Table 4. Results of frequency analysis for central pressure, wind
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Fig. 7. Comparison of surge heights at Yeonggwang and Gunsan.
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