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Generation of a Standard Typhoon using for Surge Simulation Consistent

with Wind in Terms of Return Period
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Abstract : Extreme wind speeds at four sites including Mokpo, Gunsan, Incheon and Jeju near the Western Coast
have been estimated with a tool of Monte Carlo simulation and typhoon data. Results of sensitivity analysis show
that closeness between distance to the eye and the radius to maximum wind is most sensitive. While location angle
and pressure deficit are sensitive too, but translation velocity is not. A standard typhoon, which results in extreme
wind speeds having various return period, can be constructed by combination of parameter informations of each site.
Then, with a numerical modelling of the typhoon, extreme surge heights having the same return period can also be
obtained. To be added, by analysing the data which only including those based on navigable semicircle, it is possible

to produce a standard typhoon which could result in setting-down of sea level.
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Fig. 1. Typhoon tracks and corresponding circle diagram which
depicts their angles when the typhoon is on the nearest posi-
tion at Mokpo.
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Table 1. Parameters of the selected typhoons on the nearest position at Mokpo

55

Lat. Lon. Pressure Distance - Trans. Vel. Angle
Typhoon No. ) ) (hPa) (km) Coriolis (mfs) (Og)
7811 34.5 126.7 987.6 39.1 0.000082 10.8 323
7818 32.6 127.6 970.0 267.5 0.000078 7.7 302
7910 35.0 126.1 968.3 38.7 0.000084 9.5 143
7911 335 127.0 990.0 150.4 0.000080 7.0 300
8105 324 127.4 990.4 274.9 0.000078 14.0 296
8118 33.6 126.9 979.2 139.5 0.000081 8.8 297
8410 332 127.7 970.0 203.8 0.000080 7.3 314
8508 34.6 126.6 991.5 26.8 0.000083 7.3 335
8509 354 124.4 982.5 193.9 0.000084 11.2 162
8520 33.6 127.6 988.9 169.0 0.000081 12.1 319
8605 33.8 127.3 996.3 130.5 0.000081 18.4 319
8613 35.1 125.7 963.0 74.8 0.000084 10.5 157
8705 34.4 127.2 970.9 87.2 0.000082 13.2 339
8712 33.5 128.5 945.0 235.0 0.000080 14.4 333
8911 352 127.4 991.4 95.2 0.000084 10.8 24
9007 34.1 126.6 992.0 77.1 0.000082 6.9 291
9109 333 128.2 950.0 2344 0.000080 7.5 324
9112 35.3 126.9 988.7 727 0.000084 8.0 38
9113 34.1 129.0 998.0 2514 0.000082 42 342
9219 355 125.8 994.0 97.9 0.000085 17.0 130
9411 34.9 126.0 993.6 36.9 0.000083 9.0 165
9413 34.0 125.7 990.0 107.4 0.000081 1.3 232
9429 342 127.0 980.0 78.9 0.000082 16.3 324
9503 34.3 127.8 961.5 139.7 0.000082 7.6 340
9711 34.0 127.1 985.0 107.7 0.000081 9.9 316
9809 34.6 127.0 980.0 59.4 0.000083 44 339
9905 34.6 126.2 988.3 222 0.000083 5.1 203
9907 34.8 125.9 975.0 449 0.000083 72 178
9908 33.2 126.3 994.0 171.5 0.000080 7.8 265
0006 34.0 128.7 988.5 233.3 0.000081 6.4 344
0012 35.9 124.3 965.0 216.2 0.000085 10.9 170
0014 34.3 128.2 970.0 171.0 0.000082 12.6 348
0205 353 125.8 980.9 729 0.000084 10.4 141
0209 33.0 125.6 986.3 205.1 0.000079 5.8 241
0215 349 127.3 964.1 85.3 0.000083 8.3 10
0306 335 128.6 975.0 250.5 0.000080 15.9 334
0314 33.9 127.5 947.0 138.8 0.000081 12.3 326
0415 33.6 128.1 970.0 205.0 0.000081 15.4 330
0603 34.7 126.5 981.2 9.7 0.000083 11.8 342
0711 34.3 127.4 969.3 105.9 0.000082 6.7 337
0807 36.5 1243 998.0 268.3 0.000087 11.2 143
1007 35.1 124.9 973.0 136.1 0.000084 11.4 169
1105 34.6 124.4 980.0 178.7 0.000083 15.5 182
1109 34.4 123.9 975.0 229.3 0.000082 7.3 184
1207 34.8 126.4 993.0 1.1 0.000083 10.8 354
1210 32.3 1252 971.3 285.3 0.000078 11.9 240
1214 34.4 127.0 987.9 66.9 0.000082 12.8 331
1215 34.5 1252 960.0 115.8 0.000082 9.4 188
1216 34.6 128.0 962.4 145.6 0.000083 9.3 354
1324 33.2 128.0 973.4 226.0 0.000080 13.4 319
1412 35.1 125.3 990.8 99.7 0.000084 1.6 163
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Fig. 2. Comparisons of simulated CDF and observed CDF of the parameters.
Table 3. Estimation of extreme wind speed(m/s)
Ko et al. Kwon and Lee Kim and Ha Present
(2014)* (2008) (2004)
Return Period (yr) 100 50 100 200
Incheon - 22.1 274 239 25.6 27.0
Gunsan 393 254 30.7 28.1 30.0 315
Mokpo 46.7 28.3 389 30.1 319 333
Jeju 49.2 29.8 36.1 34.0 35.8 374

*The result of Ko et al.(2014) is the wind speed at 100 m height
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Fig. 3. Dot plot result regarding to parameter sensitivity.
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Table 4. Sensitivity analysis
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Typhoon parameter

Wind speed (m/s)

(Ratio)
mean() st.d.(o) )7 U+to H—c
27.0 26.8 25.2
RMW (km) 130.9 472 (1.0) 0.99) 053)
. 27.0 22.8 25.9
Distance (km) 146.8 (1.0) (0.84) (0.96)
Translation 28 35 27.0 28.5 25.7
velocity (m/s) ’ ’ (1.0 (1.06) (0.95)
. 27.0 33.7 19.3
Pressure deficit (hPa) 343 134 (1.0) (125) 0.71)
Table 5. Concentration coefficients
Pressure deficit Distance RMW RMW - Distance  Tran. velocity Angle
. o*,2 178.1 6372.4 2230.7 8488.4 12.0 8628.7
variance )
o 62.6 1970.7 1558.4 968.9 14.1 2825.7
C 0.35 0.31 0.11 1.17 0.33
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Fig. 4. Pressure deficit vs translation velocity.

Table 6. Specification of the standard typhoons
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Fig. 5. Pressure variation of real Bolaven and the standard typhoon.

Return Period Site Max. wind speed (m/s) RMW (km) (=Distance)  Pressure deficit (hPa) Translation velocity (m/s)

IC 25.6 154 40 12.8

GS 30.0 142 53 104

100 yr MP 319 134 58 10.4
1 358 110 68 9.9

IED 35.6 119 71 74

IC 27.0 152 44 12.3

GS 31.5 147 58 10.0

200 yr MP 333 124 60 10.8
1 37.4 118 70 10.3

IED 37.0 108 72 8.0
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Table 7. Estimation of extreme wind speed (in case of navigable
semicircle)(m/s)

Return Period(yr)

100 200

Incheon 20.9 224
Gunsan 25.8 273
Mokpo 28.2 29.7
Jeju 33.0 34.6
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Table 8. Specification of the standard typhoons (in case of navigable semicircle)

Return Period Site Max. wind speed (m/s) I({:l\g\lzlt;rlfcrz)) Pressure deficit (hPa) Translazi;)lr/ls)v elocity

IC 20.9 166.4 42 9.9

GS 25.8 135.1 55 8.6

100 yr MP 282 132.0 62 84
A} 33.0 105.6 73 7.4

IED 33.8 111.6 75 6.9

IC 22.4 158.5 45 10.5

GS 273 137.9 60 8.6

200 yr MP 29.7 127.5 65 7.7
A 34.6 101.3 78 8.5

IED 354 923 79 7.4
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