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Characteristics of Monthly Maximum Wind Speed of Typhoons
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Abstract

The present study analyzes the characteristics of 43 typhoons that affected the Korean Peninsula between 2002 and 2015. The
analysis was based on 3-second gust measurements, which is the maximum wind speed relevant for typhoon disaster prevention,
using a typhoon disaster prevention model. And the distribution and characteristics of the 3-second gusts of four typhoons, RUSA,
MAEMI, KOMPASU, and BOLAVEN that caused great damage, were also analyzed. The analysis show that between May and
October during which typhoons affected the Korean Peninsula, the month with the highest frequency was August(13 times),
followed by July and September with 12 occurrences each. Furthermore, the 3-second gust was strongest at 21.2 m/s in
September, followed by 19.6 m/s in August. These results show that the Korean Peninsula was most frequently affected by
typhoons in August and September, and the 3-second gusts were also the strongest during these two months. Typhoons MAEMI
and KOMPASU showed distribution of strong 3-second gusts in the right area of the typhoon path, whereas typhoons RUSA and
BOLAVEN showed strong 3-second gusts over the entire Korean Peninsula. Moreover, 3-second gusts amount of the ratio of 0.7
% in case of RUSA, 0.8 % at MAEMI, 3.3 % at KOMPASU, and 21.8 % at BOLAVEN showed as "very strong", based on the
typhoon intensity classification criteria of the Korea Meteorological Administration. Based on the results of this study, a database
was built with the frequencies of the monthly typhoons and 3-second gust data for all typhoons that affected the Korean Peninsula,
which could be used as the basic data for developing a typhoon disaster prevention system.

Key words : 3-second gust, Typhoon, Disaster prevention model

Received 4 April, 2019; Revised 17 April, 2019; (© The Korean Environmental Sciences Society. All rights reserved.
Accepted 18 April, 2019 © This is an Open-Access article distributed under the terms of the
"Corresponding author: Woo-Sik Jung, Department of Atmospheric ~ Creative Commons Attribution Non-Commercial License (http://
Environment Information Engineering/Atmospheric Environment  creativecommons.org/licenses/by-nc/3.0) which permits unrestricted
Information Research Center, Inje University, Gimhae 50834, Korea non-commercial use, distribution, and reproduction in any medium,
Phone : +82-55-320-3932 provided the original work is properly cited.

E-mail : wsjungl@inje.ac.kr



F A2z Qlal] 7| sl ey E A glom,
71538tz Qlsf A AlA AFAR s o] et = QI
937} F7e Ao &2 AuE]tHIPCC, 2015). &
KMA(2014)0f| wh =1 ghiteof| JokS F=EF4 ¥

=& EANE AT S A Al o2 Ay
UL} AA 2000 o] B F FAL, ijn], Lk, Eep
o] 77k 733t e go] Rhikof A3 A o = 7]
= IR, gt QI B A At 7 el 7]
Zo] AlZHE o]2f 9F1101(1904~20181d) 7H g0
Gk vzl ol o8l 7155 1t 2 EE ) A
u]3joY 7] 55 A HH(KMA, 2018), 9] 59 oW 2]
715012000 o] 5-2] EfjFof] &J7t A o= UEh Q=
o, B%0] o]2|3t 7| 550] I of vlsh FTom &
= Hoh g ol ot Alolct. o] g S A, 2
oAl B2 Qlsl WASh= wsiE AHA1717]
3 E2 o] o] Fof AL Ql=t, T FollA = 53,
B TR E o] Hsfiat S Ao &Sk Bl AR
WA A 28] O] 53k 2hg-0] S/ o] AX|AL Qi T1
&<k oA = BiEoll wlE A3 AHLee, 2002;
Oh et al., 2011; Kim et al., 2014; Ju et al., 2017)E9°]
ol Y= oL, o] F AtolAl= T2, Bl Al7]9
A S B E, B o] AUt o] o] =2 Tl sfiet
HAE EA o] SR Uk SHAJTL o] 2Rt AR A 4]
Holl vsl] B2 T a3t A2, HilE Uiss s d= v
O 2 Y 7hsRE wjsfof] theh AP ol B A A S
oA EfE X171 2] AE= I SStaL, slslEAy 7s/d
A AP Atet A o] 2|4k, o] pHE A=
o8] 3k Aot

= ol A= BiE s Al ISk AEoll thigk AR
WA S 9] of e dAtEo] eaE vl =t S5, vl=r
9] Florida Department of Financial Services (FDFS,
2005) A= el ofeh A = 73t Florida
Public Hurricane Loss Model (FPHLM)-& ©]-83}¢]
sl A N WsAI7] AFo = Qe Hsfi7H e
U= A1 71 S oS3t HE ok T3 Malmstadt
etal.(2009) 2] Aol A= A, Y, 212 527
A WFAZ] EARE 5] B A5k, 2
A Y-S0l -85kt WhH, =Ujof| A= Park et

8])

ko

23

.

(=

o)

al.(2008)©] FDFS(2005)& #Fa15}o] el of o)) ikAy
She Y& dlSs17] isted, Aol Bsh= o<
o] diSe] ¥E A5 AT vk 2o, Jung et
al.(2010) e 3- vjw]of cheh =kt 235 3L e Sl
Ofel] Y 77t wshE L 5

of digt ARl A& +H D 5= A= D= HEA
AgA R o 7] 2 A5 383tk 0] 5-Kim(2013)

ot
ox
ot

O 2 EF WSA7] Aol 2 7hsdt S
3-second guste} |3l & AP, o] & 7|22 5F
o] B E0] 9171 A AR 52 AQkS}ITT. Park et
al.2015)2] AT o A= QAR R o] 27] 912
A} Regional Data Assimilation Prediction System
(RDAPS) 7] 28l 2}9] of A7} 2.4 42 o] -5}
of gl Ui5A17] @AY 71531 3-second gust 2} 1|5l
o BEEES A B, by 42 o] §5to] e}
AP 27] iAol thek HEhae Bk
oh 2L Jung(2015)2 554G Ao it B U
5 A 3-second gustE A5}, B ol 2f7t wslE 7
2A717] §13 A5 AT =H A BRI M B8
7Fsdt ol A o] e S AR A S 71551k Na
etal.(2018)2] Aol A= B S API R A S Al 3 7F
2] Jsf e o) Ahm AR 918 WRFX| 225 26
a4 e stk

olof| & Aol A= AR A-EolA 2 BlEAR
WA S B-gsto] 2 et G v HS =
7he-d) th3E B S (AL o], bk, Eehi)E dhde
2, HlE W54 24 7Hs e 2 HlE-3-second gustE At
oL, eteo] G R HiEe Hid o= eite
of B g-o] thssdt A= F-Esto], Bl s Al a7}
S H|TES AT 2N S oA AR EfE
T A3 7| 2ARE oL, A A
SolM AEAETH S BAFA ] R = Yl Tk
A A 2A S-S FIE 2 AREEAS ekt 6kgl

& Aol M 71 o] ARk 190413 5-E1 2018



)

i

w9 e

9 % 53} Al AL - e FAR vl ok ebig o - 443

Table 1. List of typhoons affecting the Korean Peninsula(2002-2015)

Typhoon number Typhoon name

Typhoon number Typhoon name

0205 RAMASUN
0208 NAKRI
0209 FENGSHEN
0215 RUSA
0304 LINFA
0306 SOUDELOR
0310 ETAU
0314 MAEMI
0407 MINDULLE
0410 NAMTHEUN
0415 MEGI
0416 CHABA
0418 SONGDA
0514 NABI
0603 EWINIAR
0610 WUKONG
0613 SHANSHAN
0704 MAN-YI
0705 USAGI
0711 NARI
0807 KALMAEGI

1004 DIANMU
1007 KOMPASU
1009 MALOU
1105 MEARI
1109 MUIFA
1112 TALAS
1207 KHANUN
1210 DAMREY
1214 TEMBIN
1215 BOLAVEN
1216 SANBA
1304 LEEPI
1315 KONG-REY
1324 DANAS
1408 NEOGURI)
1411 HALONG
1412 NAKRI
1419 VONGFONG
1509 CHAN-HOM
1511 NANGKA
1512 HALOLA
1515 GONI
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Table 2. A Case study of typhoons affecting the Korean Peninsula
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Typhoon number Typhoon name

Typhoon impact period

0215 MAEMI
0314 RUSA
1007 KOMPASU
1215 BOLAVEN

2002/08/29 00UTC ~ 2002/09/02 00UTC
2003/09/10 00UTC ~ 2003/09/14 00UTC
2010/08/31 00UTC ~ 2010/09/03 00UTC
2012/08/28 00UTC ~2012/08/30 00UTC
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Table 3. List of monthly classification of typhoon(2002-2015)

-

Month Frequency Typhoon number
5 1 0304
6 3 0306,1105,1304
7 12 0205,0208,0209,0407,0603,0704,0807,1207,1408,1509,1511,1512
8 13 0310,0410,0415,0610,0705,1004,1109,1210,1215,13151411,1412,1515
9 12 0215,0314,0416,0418,0514,0613,0711,1007,1009,1112,1214,1216
10 2 1324,1419
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Fig. 1. Flow chart of Risk Assessment prediction Model
(Naet al., 2018).
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Inner RMW RMW Outer RMW
be | I I I I I I
30km ~300km 30~7.4km 7.4km~ | ~7.4km 7.4~30km 30km ~300km
Adj 1.00 1.25 (a) (b) 1.00

Fig. 2. 300 m level increase factors to continuous distances from the RMW.
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Fig. 3. Nested model domains used in this study.
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Table 4. The configuration of WRF modeling
domain 1 domain 2 domain 3
Horizontal grid 85%85 172x172 304x304
Horizontal resolution 27 km 9 km 3 km
Vertical Layers 27
mp_physics WSM6 scheme
bl_pbl physics YSU scheme
sf surface physics Noah LSM
Physical options st sfclay physics Monin-Obukhov scheme
ra_lw RRTM Longwave
ra_ws Dudhia Shortwave
cu_physics Kain-Fritsch scheme No CPs

initial data

RDAPS data

Table 5. Standard of typhoon intensity classification

Classification

Maximum wind speed

weak
moderate
strong

very strong

17 m/s ~ 25 m/s
25 m/s ~ 33 m/s
33 m/s ~ 44 m/s
more than 44 m/s
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Table 6. 3-second gust of RUSA(0215)
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42
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Latitude(deg)
(4]
i

34

321

I50
45

40
35
30
25
20
15

124

126 128 130 132

122
Longitude(deg)
Classification 3-second gust Ratio (%)
- less than 17 m/s 1.3
weak 17~25 m/s 12.5
moderate 25~33 m/s 40.3
strong 33~44 m/s 452
very strong more than 44 m/s 0.7
Table 7. 3-second gust of MAEMI(0314)
I 50
45
40
g;as 35
E 30
3
.
15
10
Is
122 124 126 128 130 132 0
Longitude(deg)
Classification 3-second gust Ratio (%)
- less than 17 m/s 37.7
weak 17~25 m/s 21.1
moderate 25~33 m/s 214
strong 33~44 m/s 19.0
more than 44 m/s 0.8

very strong




448 Uit 94

Table 8. 3-second gust of KOMPASU(1007)

42
50
45
40
40
=) - 35
Q .
% 30
T
2 25
= 36
3 20
15
34
10
. 5
32 8
122 124 126 128 130 132
Longitude(deg)
Classification 3-second gust Ratio (%)
- less than 17 m/s 25.0
weak 17~25 m/s 259
moderate 25~33 m/s 25.3
strong 33~44 m/s 20.5
very strong more than 44 m/s 33
Table 9. 3-second gust of BOLAVEN(1215)
42+
50
45
40|
40
§ 38 %
g 38
% s 30
o
2 5% 28
3 20
15
34
10
Is
32+
T T T T 0
122 124 126 128 132
Longitude(deg)
Classification 3-second gust Ratio (%)
- less than 17 m/s 0.2
weak 17~25 m/s 11.6
moderate 25~33 m/s 31.1
strong 33~44 m/s 352
21.8

very strong more than 44 m/s
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5 6 7 8 9 10
Frequency 1 3 12 13 12 2
3-second gust(m/s) 17.1 17.4 17.8 19.7 20.3 14.5
25 15
I 3-Second gust
—+— Frequency
— 20 4 - 12
E
® 15 - - 9 E‘
=
o S
= o
5 10 Le 2
[X] w
@
7
“ 5] -3
0 0
5 6 7 8 9 10
Month

Fig. 4. Frequency of impact and Average of 3-second gust.
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Table 11. Monthly Distribution of 3-second gust

424 40
35
404
30
> 25
) 384
T
3 20
3-second gust £ 364
©
| 15
344 10
5
32+
T T T T T T 0
122 124 126 128 130 132
Longitude(degq)
less than 17 m/s 40.1
17~25 m/s 58.9
percentage(%) 25~33 m/s 1.0
33~44 m/s -
more than 44 m/s -
June
40
35
130
3 25
e
T
3 20
3-second gust £
3 15
= (10
5
— T T T T 0
122 124 126 128 130 132
Longitude(deg)
less than 17 m/s 62.0
17~25 m/s 26.1
percentage(%) 25~33 m/s 0.9
33~44 m/s -

more than 44 m/s -
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Table 11. (Continued)

July
424 40
35
40+
30
> 25
) 384
T
3 20
3-second gust £ 364
©
| 15
34- 10
5
32+
T T T T T T 0
122 124 126 128 130 132
Longitude(degq)
less than 17 m/s 47.0
17~25 m/s 52.8
percentage(%) 25~33 m/s 0.2
33~44 m/s -
more than 44 m/s -
424 40
35
40+
130
B 25
8 384
T
3 20
3-second gust £ 36-
©
i | 15
344 10
5
324
T T T T T T 0
122 124 126 128 130 132
Longitude(deg)
less than 17 m/s -
17~25 m/s 20.1
percentage(%) 25~33 m/s 72.4
33~44 m/s 7.6

more than 44 m/s -
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Table 11. (Continued)

September
42 40
35
40+
30
T
3 20
3-second gust £ 364
©
| 15
344 10
5
32+
T T T T T 0
122 124 126 128 130 132
Longitude(degq)
less than 17 m/s -
17~25 m/s 21.6
percentage(%) 25~33 m/s 46.8
33~44 m/s 31.6
more than 44 m/s -
October
40
35
30
T 25
T
3 20
3-second gust £ 36
©
i | 15
10
5
. m
122 124 126 128 130 132
Longitude(deg)
less than 17 m/s 86.2
17~25 m/s 12.6
percentage(%) 25~33 m/s 1.2
33~44 m/s -

more than 44 m/s
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3.2. ¥4 3-second gust

SFA] A AR 32 33t o, BfF-o] ghito]] ok ]
71 2 e} F-2] 4t 3-second gustE AHE I Bl F-
o] Gk |zl Y25 A 1097H1] 6719] Lol %=
], 2+ A2 J&F ejF-9] Baf 3-second gust = &
A% A}, 3 102 717 49 Zro] UrEyiTh

E59 41201 1) o] mhEH -2 upete] 5o] 7HAIE
o2 107971(1904-20101) SHIL=of] GRS ]
T W 32770 = e e H, ko] gk vzl
o] 5 YHE AT HH 523, 6 183], 74 94
3], 841223, 9 833], 10 83 & LJelytch & A 7]
F0 2 7P 2ol I e FA1(2011)= 1904 o]
4120108 A+ 7|7ke 2 sl BAskaL 2 A
o A=20021F 0|41 2015 3L AT O & B A St &
Aol A= S A LL Ee] 2011 o] % 53 Ap=7}
F7FE|Glo B8, 2 A e AE o Qlrh= AR o]
ALt

2 Ate] AA R ESE e F A (2011) 2] A}
AR AR L G R e 7 E
o FFE T E28YR 133, thZ 0 B=74, 9]
1232 5 A 2 =7 Vepsth 79, 8, 94 ghite
of] & v HiFo] A+ 7135 86%E AAF oH
54,69, 10990]li= EEA Yellth ei$-2] ok Rle
7} 71 wo] YERd 8 ofl+= 3-second gust ko] 19.6
m/s = QA4 = HAR =2 g Kol HF-9
3-second gust Fto| 71 A Lrehd 94 o] 749 7¢ 3
US| B 52| FEFHIETT 123 = AA oA = A
2 A vebsh s 41(2011) 2] A} vl astod
R, 2o, 9o] 53], ghike=of] kS X = =
9 FF =TSR A2 o = U8 84,9
U2 B F-2] G W12t 3-second gust Fho] =7 LrEt
Yo7 %k 5, Sk O Sl 27t =2
2T A& Y ATt o9 HSFHA] o &3517] o]
H7] 2ol oS T] Agsol Fesiof g A o= i
w3t 4= ik
30| S of| 93RS w] %zl Y 3-second gust &

AT EH6Y, 7Y, 8, 98 ¢ o2 ATo| e E

73E Yol drs i AL et 2 S = Aok
o] eIt 94, 10 e} 2#2] Ht 3-second gust7} =
A EPg A gk 422 3-second gust % <o) H58fjo ol 4]

I g

=

o

of

8 HNE ST} AL AT B Ak o] Eos el o - 453

LFERAL, 8 Ho] AR hik=ofl 75 g o] WA UEhdt
78 BRI 4 93l
5L 19 ko] o] ke =310m, 74, 8
JF
Q=] B|u A 7}5F 33~44 m/s 2] 3-second
gust7} ek o] ]3] Bol Uiehgteh 531,999 45,
=& 3-second gust7} RHEE A=, AASE, 7
5 2T Sl ol 42t 3-second gust7} LrERH
Mg 1el GL o)A o2 epyi,

2 Ao A=20021 8 5 2015 ghitEof g3
o] EfFS t o 2 B 7R H oS, & S5l
Ho] HthF-S 4Pg st Bl 52 st Wi 9 24
I A 7|17 FE 7Hed O & ElE ARI(FEAL v,
Zuk, ) E 4751 3-second gust2] DBE
Hxot EAS HAslqlck

EAg st Aaf, FAL wljn], Zaks, Bl
3-second gust B-EZ= 7} €32 9] A 29} SASHA UE
o, ufju]of HLukAl g0 RO - G oA
7}t 3-second gust7} E-3E5= AgFo] AT FALR}
Pl SRbE Ao A 73gh 3-second gust F 0]
Uehgth 53], IE glFollA 714 Ele A= 25 71
= -7 o sk 44 mys o 9] Fgo] TR
AXLof| x| LIERHLY. o]} &0, At ot 717 A gt
Hhof] J ke vl e 32] Y J3F Wk} 3-second
gusts AHE Ayl gFo FF viEs gFHA
(2011) 2] A} F-ALSHA UEFHT B3u4(2011)<]
B 7)7H2 19540 4 2010 0.2, B ¢lto] HA]
717k2-2002 0| A 2015 2.2, 201 1'd 0]%2] 54 =}
BT E712 BN R TA Y gl HL g o=
o] B3] & 4= QAT 54 Ay}, A Hchod o
Hheof] S v 2= Bl e RI=7t 571 A 2l
= AU} 942 3-second gust gho] 7H A LiEt
A2 g F0] WA ghEol FEsof & A o = I
=3

H o] AvtE Eaf 2 ehbEof JekS uj o
3 EF FAL vfju], ks, Eefl] 3-second gust
RHel A4 7|7 ek of| RS u] 2l g Ao 4
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