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Numerical Simulation of Storm Surge and Wave due to
Typhoon Kong-Rey of 2018
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Abstract : Numerical simulations of the storm surge and waves induced by the Typhoon Kong-Rey incident on
the south coast of Korea in 2018 are conducted using the JIMA-MSM weather field provided by the Japan Meteo-
rological Agency, and the calculated surge heights are compared with the time history observed at harbours along
the south-east coast. For the waves occurring coincidentally with the storm surges the calculated significant wave
heights are compared with the data measured using the wave buoys operated by the KHOA (Korea Hydrographic
and Oceanographic Agency) and the KMA (Korea Meteorological Administration), and the data observed at
AWAC stations of the KIOST (Korea Institute of Ocean Science and Technology). Additional simulations are also
performed based on the pressure and wind fields obtained using the best track information provided by the JTWC
(Joint Typhoon Warning Center) of the United States, and the results are compared and analyzed. Based on the
results of this study it is found that the reliable weather fields are essential for the accurate simulation of storm
surges and waves.
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Fig. 1. Track of Typhoon Kong-Rey of 2018 (Captured from

Typhoon Research Center, www.typhoon.or.kr).
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Table 1. Best track information provided by JTWC for Typhoon Kong-Rey of 2018

Max Wind Pressure Radius
Time Lat.  Lon win d Central  intensity Ist 2nd 3rd 4th of the last  of the last

(UTC) (N“j (En)g- speeq  Pressure for the  quadrant quadrant quadrant quadrant closed closed
(lfnot) (hPa) radii (km) (km) (km) (km) isobar isobar
(knots) (hPa) (km)
2018100400 232 1276 70 977 34 3982 388.9 342.6 4352 1010 5834
2018100400 232 1276 70 977 50 250.0 240.8 148.2 175.9 1010 5834
2018100400 232 127.6 70 977 64 111.1 101.9 74.1 833 1010 5834
2018100406 244 127.1 65 973 34 4074 416.7 342.6 4445 1004 426.0
2018100406 24.4 127.1 65 973 50 2222 185.2 166.7 203.7 1004 426.0
2018100406 244 127.1 65 973 64 111.1 101.9 74.1 83.3 1004 426.0
2018100412 25.5 126.6 65 974 34 4074 426.0 3519 463.0 1007 4445
2018100412 25.5 126.6 65 974 50 194.5 175.9 83.3 129.6 1007 4445
2018100418 26.8 126.1 65 976 34 388.9 407.4 388.9 472.3 1009 592.6
2018100418 26.8 126.1 65 976 50 185.2 1574 111.1 148.2 1009 592.6
2018100500 27.9 125.7 60 978 34 398.2 426.0 416.7 481.5 1009 4445
2018100500 27.9 1257 60 978 50 194.5 203.7 166.7 2222 1009 4445
2018100506 29.4 1258 60 979 34 3982 388.9 370.4 4352 1009 4352
2018100506 29.4 1258 60 979 50 203.7 1574 148.2 175.9 1009 4352
2018100512 314 1258 65 975 34 500.0 500.0 407.4 416.7 1010 481.5
2018100512 314 1258 65 975 50 231.5 213.0 1574 138.9 1010 481.5
2018100518 32.8 126.7 65 976 34 453.7 435.2 388.9 305.6 1010 463.0
2018100518 32.8 126.7 65 976 50 2593 2222 1204 166.7 1010 463.0
2018100600 35.0 128.6 60 979 34 453.7 453.7 426.0 231.5 1010 648.2
2018100600 35.0 128.6 60 979 50 175.9 175.9 166.7 1204 1010 648.2
2018100606 37.1 1304 55 983 34 4352 4445 388.9 231.5 1010 648.2
2018100606 37.1 1304 55 983 50 1852 203.7 157.4 92.6 1010 648.2
2018100612 387 133.4 50 984 34 426.0 416.7 3519 194.5 1008 611.2
2018100612 38.7 133.4 50 984 50 166.7 175.9 1574 74.1 1008 6112
2018100618 40.7 136.9 45 986 34 426.0 370.4 3519 194.5 1007 518.6
2018100700 42.0 1404 45 987 34 277.8 4352 305.6 213.0 1008 509.3
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Fig. 2. Comparison of pressure and wind fields for Typhoon Kong-Rey at 0:00 of 6 Oct. 2018 (UTC): JIMA-MSM (upper panels), JTWC

best track (lower panels).
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Fig. 6. Comparison of storm surge heights calculated using JMA-MSM and JTWC best track against observed data at harbors along central-

south coast for Typhoon Kong-Rey.
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Fig. 11. Comparison of significant wave heights calculated using JIMA-MSM and JTWC best track against observed data at buoys on central-

south sea for Typhoon Kong-Rey.



2018 BIE Fdjo]lel st

14 T T T

* OBS

JMA
[——BEST(JTWC)

| Kongrey(1825)
Haeundae

Wave height (m)

Oct-04 Oct-05 Oct-06 Oct-07 Oct-08
Time (UTC, mm-dd)
14 T T T
* OBS
Kongrey(1825) IMA
12F [——BEST(JTWC)[T
Jang-an

10 1
E
£ 8 g
=3
3
ES .
g 6r 1
o
H

sk .
2k .
O
Oct-04 Oct-05 Oct-06 Oct-07 Oct-08

Time (UTC, mm-dd)

=} sk e 259
14 T T T
K 1825 " Swa
ongre JMA
12 9 y( . ) ——BEST(JTWC)[]
Korea strait
10
£
£ 8
5
3
S
% 6
2
4
2
Oct-04 Oct-05 Oct-06 Oct-07 Oct-08
Time (UTC, mm-dd)
14 T T T
* OBS
Kongrey(1825) IMA
12F ——BEST(JTWC)[
Ulsan(new port)
10F 4
£
£ 8f 1
i)
3
£
g6 T
o
s
4 4
2 "
0
Oct-04 Oct-05 Oct-06 Oct-07 Oct-08

Time (UTC, mm-dd)

Fig. 12. Comparison of significant wave heights calculated using IMA-MSM and JTWC best track against observed data at buoys on eastern-

south sea for Typhoon Kong-Rey.
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Fig. 13. Comparison of significant wave heights calculated using JMA-MSM and JTWC best track against observed data at buoys on east

sea for Typhoon Kong-Rey.
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