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A Study on the Characteristics of Maximum Wind Speed
Distributions by Typhoon Track in the Korean Peninsula
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Abstract In this study, the typhoon disaster prevention model was used to estimate the maximum wind speeds during
the track of typhoons that affected the Korean peninsula from 2002 to 2015. RSMC Tokyo Typhoon Center’s best track data
and the WRF numerical modeling results using the RDAPS data from the KMA were used as input data. The frequency of the
influence according to the track type of all typhoons that affected the Korean peninsula during the study period (2002~2015)
was analyzed. As a result, Type 7, which affects the Korean peninsula after passing Japan, was the most common, followed by
Type 2, which landed directly on the Korean peninsula having arrived through the South Sea of Korea. The monthly track type
of typhoons that affected the Korean peninsula were also analyzed. In September, Type 2 and Type 7 typhoons were observed
frequently. The highest frequency of the maximum wind speed of 3-Second gust that can occur during a typhoon attack was
observed for Type 2, The distribution of Type 2 showed a high frequency of 3-Second gust throughout the Korean peninsula,
including the South and East Sea of Korea. In the case of the Type 2 track, which has a direct impact on the Korean peninsula
due to typhoons landing from the South Sea, the frequency of occurrence was the second highest throughout the study
period, and the 3-Second gust value, which is the maximum wind speed that could occur during a typhoon attack, was the
highest. If this information is used as basic data in the typhoon disaster prevention system, it will contribute to future typhoon
disaster prevention.
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Table 1. List of typhoons affecting the Korean peninsula (2002~2015) (Na et al., 2018).
Typhoon number Typhoon name Typhoon number Typhoon name
0205 RAMMASUN 1004 DIANMU
0208 NAKRI 1007 KOMPASU
0209 FENGSHEN 1009 MALOU
0215 RUSA 1105 MEARI
0304 LINFA 1109 MUIFA
0306 SOUDELOR 1112 TALAS
0310 ETAU 1207 KHANUN
0314 MAEMI 1210 DAMREY
0407 MINDULLE 1214 TEMBIN
0410 NAMTHEUN 1215 BOLAVEN
0415 MEGI 1216 SANBA
0416 CHABA 1304 LEEPI
0418 SONGDA 1315 KONG-REY
0514 NABI 1324 DANAS
0603 EWINIAR 1408 NEOGURI
0610 WUKONG 1411 HALONG
0613 SHANSHAN 1412 NAKRI
0704 MAN-YI 1419 VONGFONG
0705 USAGI 1509 CHAN-HOM
0711 NARI 1511 NANGKA
0807 KALMAEGI 1512 HALOLA
1515 GONI
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Table 2. Typhoon track affecting the Korean peninsula.

Bz EFSUIE Al hBZRY Uels Ahss 2Esyer |39

Typhoon track

Path*

Latitude(deg)

Type 1 Move to northward in the Yellow Sea and landing the west coast
1;0 130 140
Longitude({deg)
£
Type 2 £ 'y The typhoon go on the shore of southern coast
- Ny
'IZ‘D 130 140 150
Longitude({deg)
£
Type3 % Move to northward in the Yellow Sea and lading the China or Bo Hai
'IZ‘D 130 140 150
Longitude({deg)
H ;
Type 4 £, ” Pass along the Straits of Korea and go through a northern East Sea
e N\
7 Conavdetden
T 0
3
Type 5 <. Pass along the Japan and move to northward in the East Sea
1;3 130
Longitude{degq)
EH
Type 6 f.’, Pass along the China (effect of Korean Peninsula)
1;0 130
Longitude{deg)
e <x v 2
Type7 2 Pass along the Japan and affecting the Korean Peninsula

-

130 1420
Longitude{deg)

*Park et al. (2006)
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Fig. 1. Nested model domains used in this study.

Table 3. The configuration of WRF modeling.
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Table 4. Type of typhoon affecting the Korean peninsula (2002~2015).

Type Typhoon name (Typhoon number) Frequency (ratio, %)
1 Rammasun (0205), Kompasu (1007), Khanun (1207), Nakri (1412) 4(9.1)
2 Nakri (0208), Rusa (0215), Maemi (0314), Ewiniar (0603), Nari (0711), Dianmu (1004), Sanba (1216) 7(16.3)
3 Fengshen (0209), Meari (1105), Muifa (1109), Damrey (1210), Bolaven (1215), Chanhon (1509) 6(14.0)
4 Soudelor (0306), Megi (0415), Malou (1009), Tembin (1214), Danas (1324), Leepi (1304) 6(14.0)
5 Namtheun (0410), Wukong (0610), Talas (1112) 3(7.0)
6 Mindulle (0407), Kalmaegi (0807) 2(4.7)

Linfa (0304), Etau (0310), Chaba (0416), Songda (0418), Nabi (0514), Shanshan (0613)
7 Man-yi (0704), Usagi (0705), Kong-Rey (1315), Neoguri (1408), Halong (1411), 15(34.9)
Vongfong (1419), Nangka (1511), Halola (1512), Goni (1515)

INPUT DATA
700hPa level wind speed
Information of Typhoon

Station’s Lat. & Long.
Landuse

700hPa level wind speed
= 300m level wind speed

10m wind speed for open terrain
=» 10m wind speed for actual terrain

10m wind speed for actual terrain

e /

qust factor
I

OUTPUT DATA
3-Second gust

Fig. 2. Flow chart of RAM.
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Table 5. Monthly occurrence frequency and ratio of typhoon for typhoon track type.

Type
Month Total Ratio (%)
1 2 3 4 5 6 7
5 - - - - - - 1 1 2.3
6 - - 1 2 - - - 3 7.1
7 2 2 2 - - 2 4 12 27.9
8 1 1 3 1 2 - 5 13 30.2
9 1 4 - 2 1 - 4 12 27.9
10 - - - 1 - - 1 2 4.6
Total 4 7 6 6 3 2 15 43 100
Ratio (%) 9.8 171 14.6 12.2 73 49 34.1 100 -
Table 6. Yearly occurrence frequency for typhoon track type.
Type
Year
1 2 3 4 5 6 7
2002 1 2 1 - - - -
2003 - 1 - 1 - - 2
2004 - 1 - 1 1 1 2
2005 - 1 - - - - 1
2006 - - - - - - 1
2007 - - - - - - 2
2008 - - - - 1 1 -
2009 - - - - - -
2010 1 1 - 1 - - -
2011 1 - 2 - 1 - -
2012 - 1 2 1 - - -
2013 - - - 2 - - 1
2014 1 - - - - - 3
2015 - - 1 - - - 3
Total 4 7 6 6 3 2 15
Ratio (%) 9.8 171 14.6 12.2 7.3 4.9 34.1

Table 7. List of type of typhoon EAST and WEST.

WEST (Type 1, 3, 6)

EAST (Type 4, 5,7)

Rammasun (0205), Kompasu (1007),
Khanun (1207), Nakri (1412), Fengshen (0209),

Soudelor (0306), Megi (0415), Malou (1009), Tembin (1214),
Danas (1324), Leepi (1304), Namtheun (0410),
Wukong (0610), Talas (1112), Linfa (0304), Etau (0310),

Typhoon list Meari (1105), Muifa (1109), Damrey (1210), Chaba (0416), Songda (0418), Nabi (0514), Shanshan (0613)
Bolaven (1215), Chanhon (1509), Man-yi (0704), Usagi (0705), Kong-Rey (1315),
Mindulle (0407), Kalmaegi (0807) Neoguri (1408), Halong (1411), Vongfong (1419),
Nangka (1511), Halola (1512), Goni (1515)
Total 12 24
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Table 8. Number of type of typhoon EAST and WEST.

&

T v A= EF2] H 2 (Type 1, 3,605 ‘WEST'Z 4
o5l M2 7|Fo g 5& 0 7 Ag¥shH it
of e nA]= HF2] = (Type 4, 5, 7)F ‘EAST
2 AoJoto] H2HE HFo| JFRIE(F 7,8 19 3)
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3.2 EfE2| HZ0| UE 3-Second gust
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B 2] of| A 35m/s ©]4F2] 733t 3-Second gust”t LEF

Type
Year
WEST (Type 1, 3, 6) EAST (Type 4, 5,7)
2002 2 0
2003 0 3
2004 1 4
2005 0 1
2006 0 2
2007 0 2
2008 1 0
2009 0 0
2010 1 1
2011 3 1
2012 2 1
2013 1 3
2014 1 3
2015 0 3
Total 12 24
5
4 -
T 3 -
=
@
=
o
P
w2
1 r

mmm WEST
s EAST

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Year

Fig. 3. Frequency of typhoon EAST and WEST (2002~2015).
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Distribution of 3-Second gust Probability of 3-Second gust
0-10 0.9
10-20 37.1
(a) Type 1 20-30 59.1
30-40 29
121 123 126 127 129 131 133 40-50 -
0-10 -
10-20 18.5
(b) Type 2 20-30 62.8
30-40 18.7
121 123 126 127 129 131 133 40-50 -
0-10 -
10-20 25
(c) Type 3 20-30 736
30-40 239
121 123 126 127 129 131 133 40-50 -
0-10 8.6
10-20 69.3
(d) Type 4 20-30 22.1
30-40 -
121 123 126 127 129 131 133 40-50
Fig. 4. Distribution and Probability of 3-Second gust by typhoon track type.




St BEUE Al EISE2E LELE iS4 225

0z
re
-

Distribution of 3-Second gust Probability of 3-Second gust
42 0-10 7.0
M- 45
404 40
39 35 10-20 73.4
384 30
37-%’ 2
(e) Type 5 20-30 19.6
364
20
354 i8
34
434 10 30-40 -
T
121 123 126 127 129 131 40-50 -
0-10 0.3
45
40
35 10-20 67.3
30
() Type 6 ol 20-30 323
20
15
10 30-40 0.1
5
121 123 126 127 129 131 133 40-50 -
0-10 0.1
45
40
36 10-20 79.2
30
(g) Type 7 ol 20-30 16.2
20
15
10 30-40 44
5
121 123 126 127 129 131 133 40-50 0.1

Fig. 4. Continued
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3-Second gust (m/s)
G

4 5 6 7
Type

Fig. 5. 3-Second gust of typhoon track type.

Latitude(deg)

o

] 45
' 40

35
¥ 30

25
4o 20

15
J 10
i 0

122 124 126 128 130 132

Longitude(deg)

(a) WEST

Latitude(deg)

122 124 126 128 130
Longitude(deg)

(B) EAST

Fig. 6. Distribution of Typhoon (a) WEST and (b) EAST.
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