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The damage caused by typhoons mainly occurs within the Radius of Maximum Wind speed (RMW), which is the

influence of maximum instantaneous wind speed, rather than the influence of continuous wind speed during the typhoon's
impact period. RMW is a stronger windy area and is very important and useful information for preventing typhoons in
advance. Therefore, it is imperative to predict reasonable and accurate RMWs. In this study, for typhoons affecting the Korean
Peninsula, the strong wind radius data provided by the Korea Meteorological Administration (KMA) and by the foreign
institutions, Joint Typhoon Warning Center JTWC) and Regional Specialized Meteorological Center (RSMC), were compared.
The actual strong wind radius data observed in the wind field during typhoons were analyzed. In addition, a study was
conducted to compare and analyze the RMW empirical equation developed locally and abroad by applying it to a domestic
typhoon. For typhoons affected by the Korean Peninsula, it was confirmed that the empirical equation of Hiroshi was more
accurate with the RMW calculation formula, and through the results of this study, it is believed that more accurate and

efficient typhoon prevention activities can be carried out.
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Table 1. KMA (m/s) and, JTWC, RSMC (kts) strong wind radius standards.

KMA

RSMC JTwcC

15m/s

St ind radi
rong windradius 25m/s (2020 ver)

18 m/s (35 kts)
25.7 m/s (50 kts)
32.9m/s (65 kts)

17.5m/s (30 kts)
25.7m/s (50 kts)
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(a) 18-08-23 0000 UTC (b) 18-08-23 1200 UTC

(c) 18-08-23 1800 UTC (d) 18-08-24 0000 UTC
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Fig. 1. Wind field and strong wind radius of typhoon soulik (1819) with contours of 0 to 40 m/s wind level, and a strong wind

radius standard of 15 m/s expressed as a black bold line.

Table 2. Overseas empirical equation for calculating RMW the variables used and its descriptions.

Overseas empirical equation

Graham and Nunn (1959)
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Hiroshi and Wenjie (2016) Rmax=0.23R;5

Rmax: RMW (km), Ap: neutral pressure (1013.1)-central pressure (hPa), P.: central pressure (hPa)

r: distance from the typhoon center (km),

Vinax: Maximum wind speed (m/s)

V,: wind speed at distance r (m/s), x: index for point (sea 0.5, the other 0.7), @: Latitude
V;: typhoon movement speed B: 0.886 +0.0177V,,,,—0.0094®, A: R;5: 15 m/s wind radius
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Table 3. Domestic empirical equation for calculating RMW
the variables used and its descriptions.

Domestic empirical equation
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r

KORDI (2005)

R max

Rmax: RMW (km), Ap: neutral pressure (1013.1)~central pressure (hPa)
P.: central pressure (hPa), r: distance from the typhoon center (km)

ol

ZE Ik 55], o8 A7l A AA 7P

49} 733t ZHgo] RMW HZol A T=Hrty
B7tol| gAE W] 4-eE o, AR
M B ek FUlolA EE A3
(KORDY, 2005; Kang et al., 2002)< ~L =7} of
W & 37} 2k i) AYEST AL

@ oy 8%
k1

W oof go o flo

lo 4

=

>

do ot

2
=

Sr=rH7 | 2tsts|x| & 38 A 1



o
Ol
2
12
ol
ra
ﬂ
)
oft
i
[z
ox
"l
QU

2
rx
0%
ox
il
OH
1z
(i
_§I_

91

Table 4. Typhoon number, name, and period of 2018 typhoons that affected the Korean peninsula.

Number Name Period
1825 KONG-REY 2018-07-03 0000 UTC~2018-07-04 0000 UTC
1824 TRAMI 2018-08-16 0000 UTC~2018-08-16 0000 UTC
1819 SOULIK 2018-08-23 0000 UTC~2018-08-25 0000 UTC
1818 RUMBIA 2018-09-30 0000 UTC~2018-10-01 0000 UTC
1807 PRAPIROON 2018-10-06 0000 UTC~2018-10-07 0000 UTC

Table 5. Track of the 2018 typhoons affecting the Korean peninsula: typhoon kong-rey and soulik both landed on the south-
ern coast of the peninsula; typhoon trami passed through Japan; typhoon rumbia landed in China; and typhoon prapiroon

passed through the Korean strait.
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Table 6. Average (minimum to maximum) strong wind radius data of 2018 typhoons affecting the Korean Peninsula from

KMA, JTWC, and RSMC.

KMA JTwC RSMC
PRAPIROON 198(100~270) km 231.5(111.1~314.8) km 466.7 (444.5~555.6) km
RUMBIA 186 (150~220) km 331.5(250.0~370.4) km 422.3(388.9~444.5) km
SOULIK 224.3(120~340) km 265.9(222.2~342.6) km 341.3(277.8~444.5) km
TRAMI 347.5(300~370) km 421.3(398.2~453.7) km 648.2(648.2~648.2) km
KONG-REY 215(150~330) km 121.4(67~220) km 500.0 (444.5~555.6) km
Average 234.2km 274.3km 475.7 km
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Fig. 2. Comparison of typhoon strong wind radius data of 2018 typhoons affecting the Korean Peninsula from KMA (blue

line), JTWC (yellow line), and RSMC (red line).
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Fig. 3. The 10 m wind (m/s) at 1200 UTC on August 23, 2018,
the period influenced by typhoon soulik (1819), using the
observed value (a), and calculated using the model result (b).
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Fig. 4. Comparison of strong wind radius values from KMA,
JTWC and RSMC during the period of typhoon soulik (1819).
the strong wind radius values were calculated in the WRF
numerical model.

Table 7. WRF domain and physics option.

Domain1 Domain2 Domain3 Domain

Horizontal grid 124x124 223 %223 334%x334
Horizontal resolution 27 km 9km 3km
Vertical layers 27

mp_physics WSM6 scheme

bl_pbl_physics YSU scheme

sf_surface_physics Noah LSM
Physical options sf_sfclay_physics Monin-Obukhov scheme

ra_lw RRTM Longwave

ra_ws Dudhia Shortwave

cu_physics Kain-Fritsch scheme No CPs

Initial data GDAPS

Table 8. Strong wind radius data from KMA, JTWC, and RSMC, and strong wind radius data calculated in the WRF numerical
model during the period of typhoon soulik (1819).

18-08-23 18-08-23 18-08-23 18-08-23 18-08-24 18-08-24 18-08-24

0000 UTC 0600 UTC 1200 UTC 1800 UTC 0000 UTC 0600 UTC 1200 UTC
KMA 340.0 320.0 290.0 230.0 120.0 150.0 120.0
JTWC 250.0 277.8 250.0 2222 240.7 277.8 3426
RMSC 277.8 277.8 2222 2222 2222 2222 2222
WRF 209.8 188.9 181.8 169.0 198.3 245.7 280.2
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Fig. 5. Comparison of the JTWC 65 kts strong wind radius data (grey area) of 2018 typhoons affecting the Korean peninsula,
and RMW calculated through the prior empirical equation (colored line).
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Table 9. The correlation coefficients between JTWC 65 kts strong wind radius data and RMW calculated through the prior
empirical equation.

KORDI Kang Anthes Graham Holland Vickery Hiroshi
Pearson correlation 0.624** 0.604** 0.616** 0.282 0.126 0.300 0.908**
**Correlation is significant at level 0.01 (both sides).
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Fig. 6. RMSE and deviation values calculated through JTWC 65 kts strong wind radius data and prior empirical equation. It
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