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Abstract : This paper analyzed the peak stage of typhoons by using 10 years(2002~2011) data. The main purpose of this research
Is to provide the characteristic and tendency of peak stage of typhoons for navigators of ship. The research results show that typhoons
of maximum wind speed 20~29m/s and 40~49m/s account for 25% and 24% of whole typhoon, respectively. Ultra Typhoon oi
maximum wind speed 50m/s and over accounts for 24% of whole typhoon. Peak stage mean arrival time from tropical depression
and tropical storm are 3.6 days and 21 days, respectively. Duration time of peak stage is within 2 days and mean duration time oi
peak stage Iis 3lhours. Latitudes and longitudes that mainly appears peak stage are at 15°~25° N and 120°~140° E. This dangerous
sea area has the oceanic environmental characteristic that Taiwan and Philippines are locate west side and a vast the North Pacific
occupy east side. Navigators of ship in this dangerous sea area keep strict watch. Ultra Typhoons occur most frequently in September.
Peak stage of Ultra Typhoon also appears at 15°~25° N and 120°~140° E.

Key words : peak stage of typhoons, navigators of ship, maximum wind speed, Ultra Typhoon, mean duration time of peak stage

L B — Ao FAATF 7 AES] A4/l ol Ro] BEES B
5 A~ %718 %) 10E o %oz 0w F43) wasie

B S AR el 2 ddiAZIg EEe] "k ols Hls dAsA oy 10-20km/h A=

o
(Tropical Depression, TD) S0l T4 H-o] HF Sl  oth. #d7]|(intensification stage)™= F4171F 990hPa ©] 3},
17m/s oo &2 st & davh duA7|9s 247 HAd FEAF 129 FFFo] ey g S s 2w
s s AVIES 17]%“ = gg " 3 vk FEE o] vEidth 752 $A 2l B Ay &
QY& Abo}zit}, oq7w s A BE IV Wdy] ¥E Holi olF £&i 20-30km/h AEelth 1Ela A
937), k), 2Ee BAR LRI} 7|(peak stage)?] ENEF2 F4l7Itol HA(HTAQA €T

Seol(2013)°] ¢} }L, Adsles BE & A4 JE2S Hee  A$E 960hPa A%, 43 BE9 9= 900hPa A3)= 5
Bl Z 9] WA 7] (formative stage)s QA 7GolA BFo] ¥ W JuUe AYEEE 100ktS 2H3t) FA7)S ke gFE
717A 9] A7|E @Eith WA Z7)dlE FA417]8F 1,000hPa, & Z o]o] o]%F £:7} @At} o|AL ElFo] WIS u}

7] w@d ), eFo]l WakS wiite A Agolgkar st

* Corresponding author : 413] ¢, seol@kmou.ac.kr 051)410-4271

(F) o] =2 “HF Far]d @ B4 A AEoz “2014d FASEU S =EH(FHE Ut 2014.10.23-24, pp. 94-95)7 R
[e3]
A

n[o

- 695 -



g Z-2] v =7]l

B AFL AAEE B TS

3 &N HEA
Sojzitt.

o AT 2dsel Fwele] BFe] A = v ket AY
1} ZAEE 2AE Bolu BE A7 ZAaiA o=
AT A3Eo] dtHHaarsma et al, 1993; Bengtsson et al.,

1996; Sugi et al., 1997, 2002; Knutson et al., 1998; Oouchi et
d"%%;%dZMW.ﬂgcﬁFﬁﬂbzkypﬂmng
BlEe] A7 o AR 3 vk A, ol dutrd i
gk Aol g 71 AE BEAA we ek v E TkRl

=3
BlE2] M7le A
HEA L], Al A ]/\0}7]——TL(WMO)OHA‘]C‘ 223 10m =o]
o= 10&3F AEHA #5E T4 T HATES
A7) T2 7IEo R ;ﬂxc}o}i AUTE o)l TABE] IE
A (Japan  Meteorological ~ Agency, JMA)S HEZS
TS(Tropical Storm, ZHWEFSE  17-24m), STS(Severe
Tropical Storm, #3524 25-32m/s), TY(Typhoon, &4
3Bm/s o]’ 3eHeE Tt ey HTole HEY
A 717} 73 AW A Violent Typhoon(& 4 54m/s ©]4H)o]
= 8o & AHEsI R @k 1® BHFES T A7 T
o] 7lEo R Abgstal w = 35 B F 7 B A E (Joint
JTWO) ol A = T

Typhoon  Warning  Center,

TS(Tropical Storm, #H %% 17-32m/s), TY(Typhoon, i
2 33-67m/s), SUTY(Super Typhoon, Z &< 68m/s ©]

’E})«] 35Foz FE3sta, oln] Super Typhoono]#ti= &9

£ st /‘}%’3]—1 A THKim, 2014).

Ao A Eaf e AHEre glEeo] 7 A<l

A Rze] HAuEsor FRaE Aol o
v}t

1o %
o

K

Kl

M

i

[
A

'}
oft dfr ox
S oo oot &
Mo
—_
=
o

[<)
uho] obAS AT Y FaRFE ol Al
Algste H Caga FEHRoRE YAl 2 714k

Aafel oy

32

XE
b
k>
to,
2
N
&
_°,l',
]
>
ro
o

2. A8 A=

o] Aol =

e Fo] Al7]el +
AR (B F2] o]
ga7]e] #g
A el A

g TITh Ap

=

A AT sl e 464D
E3lo] 101 7H2002-2011%)2] A& 714
% A2 9 UE NDE ol gete] BE
R L RCHRIEER RN
o) 7 BFe] A4 FolA A BE A
AN AgeE BE A7 BR 1E

)]
PR
A)

o FlF

KR
=

WINZE, A3 =
B FALAL 71*0‘ZH
A AR FE(E7]
T AR 24

Hol ALgsIA B

A SR 221700t o] Atell M
g Aol loj A w9~ Th H ol A
12 717474 257 71%) 50nvs o]/d9] ©
% (Ultra Typhoon)¢|2}il A olsle]

lo
lo

£ 2

3.1 Z|EZSHE BE 2=

Fig. 12 10d S<tell 2% 3o +5 ANTHE= 72
sto] ez E vepd Blolth IRlelA o 5 e AAF, F
&S 20-29m/s9F 40-49m/s9] BlEo] =2 HlE&& ApA|staL
Z79 HZol sidehs HiES 50-59m/se] HEE 3HA =
=2 HlES A ET

(]
o

=
o

~
o

NUMBER OF TYPHOON
w
o

=
o

17-19 20-29 30-39 40-49 50-59
MAXINUM WIND SPEED(m/s)

60-69

Fig. 1 Distribution for the number of typhoon by
maximum wind speed(m/s)

F 4 FAHoZ Avuy, HoFSE 20-29m/s9 BT A
] B3 5o 25% (557 ZV] shar, HdlF<E 40-49m/s9] H
24%B37NE AAErE 28 AdESE S0m/s ©]7dY]
g gFs A4 "S5 o 4%6G2MNE AA st 22 v
Holi Q&S 1 = Utk ol Eﬂﬂ ﬂOHX} =9] 7}

A AA HF 22109
36m/se]t}

2

)

o
g
70
[e)

il

g to BN o{u

it
=

o]

gt

Q
a

=
=

3.2 u[737| =&Y = A

ROl PAT el deiAsIge] AT F i Hel
7)) Bgeken] Tem djA7Ige] EOE Wad F
w2 Fo] 3)z7)o) B@eh=A 7 9 $8 doprgik, e

T=
9 =2717F o= AR FAHEAE BAE Bt

137] 8| AlZk

=

_§

- 696 -



ded

WA ol w)=7]e] meeh=A 1
S8 v, 29 o Fo 4] 39 o]0 WA BE] 25%
* 9 o)zl 2% E AR g} T
A o] oF Aol AriAIgH BA F 29 o] F o4 49

7l Ak 49 o] Fol A 5Y o] xe A

3AAZ e Hge vtk WA o
T8, QA7) A =]

H% o) 18%E A
F 2148 Bo
Tusls g o
AejA1715ke] %
of =edl=A 1
3L9%E AA 3ol 7P 3
AA g}, Astgow
of ehFol 19 ofujel 3127]
ool 9)=7]e) mEghehe Ak
AE goz sel T3, AHA7Igk]
270 wEsE BE Y 2
sl) 24 Aol A AejA71eF ]
£ ARkl dguct mens S 4 5 Ak P
she Autel QPgelAE AA7IG] BshE ]

Gl thste] & ol ol Al7lel gl shetatn o

} 238 27]0] A% Bagol Aok,

Oﬂ—'
%HU?‘,
rerE
w
[*)]

e 4
o

}m,ﬂ

=
How
ruQ

3

-

Hw—__}fs& F 2 o) ¥27]
olul7k AR HEe)
@ A 29 ol 7o) 269 %
2 wrgsly ok 1/3
2/3¢] BEE 29

()
ol
o

>
5

m_« Olt
P 2

)
o

, 1
7]
o =

iz]

lo

£ 30 0

e

A

=

]10
u)
O{tl
o

)

& oox

Fig. 2& 92719 =gt g o] 1 Iar|E fAsE Azt
PES TZe e Rolth B4 BES) $5e 6-7%0]
o 4714 BEe $Hole 27 AUAHEI} BFon wa

& AE BFe] SthA /19t R MAs AL B A
W2 eplsE ARG O 58 B,

| ‘ n N

13-24 25-48  49-72 7396 97-120 121
DURATION TIME(Hour)

=

o

70

=)
o

1
o

B
o

w
o

~
o

NUMBER OF TYPHOON

[
=3

o

Fig. 2 Distribution of duration time of peak stage

AE B3l eFe A FolA Aol 7 A3t 93]
o] FA] AlZES A, 12417 o li7F A A BlF2] 27%(59
M), 13-24x17r0] 299%(647)), 25-48A17Fo] 30% (6670 21|

b= AL 4 5 )k H3A79 §4 AlZko] 24A]7F o]ulgl
Ao AA HEo 56%2 X} Ete] ok Aule] EHEo] o]
AFES & T Ak JA79 FA] ARHE 48A7t e 2 s}

W AA eEY 86%7F siFHk AT {4 AREe] 3
(49-72A171)20 HIES 9% (207 2 W W &S Kol 3Y
el EBIELS 5%31270)9) WS R uge AH AT o5
F2RE QRE EFel Har)r FRHE 77 22
el o 4 Aok 2l AA BE 21708 dew ot
T g=27]e] it frA] Al 3141tk

o e

ﬂl}é,

ne,
)

3.3 437 &9 oA

Fig. 39} Fig. 4= ®%2 937171 Yeve 89 5 238 9
B % AEde] 2325 uEhd Aelth O3S Fske] &
A= AAH, BT AT AR EYS e FE 59

155004 25% AtolellA]|, 7
NA 140= Aleloll A &4

ER Hoks v 72 4 120=
gt

0.0-9.9 10.0-14.9 15.0-19.9 20.0-24.9 25.0-29.9
PEAK LATITUDES(N)

80

~
o

=]
o

[
o

w
o

NUMBER OF TYPHOON
I
o

~
o

=
o

o

Fig. 3 Distribution of peak latitudes of typhoon

=91 15%0A 25% Atelel A ¥A7]1E Bol= HEE WA
&) 64%(14271)F AAI8k, 74 120504 1405 Afole]
A IAE71E Helw HE2 AAl e 57% 12575 A
t}.
HEe A=27t 2 Fdshs o A9
E73 120-140%2)> A&l Efolghst Fejdo] ¢
B e gre] BAA 9l el
1%, 8%4 Ht s 227 28T
7} SAHAA

e

© &
R
o o
3
&
I

o O K

L off
ox N

ki of

p

ox

o.,>:, 2
oS

#—%—7

é
°
By
o,

O

HU

ol

rr

o =
ol
-

ol
i
QL
py
e
ol
it
A
o M o

X0,
o
ul
o,
e
A
=)
ic)
-,
oft
1B
lo,
A
)
o

ot o
o,
Ooox o rir oy rr e o

N =
2 o _18 e rz rlr
r'>~
=
o
®om
of
o,
of,
oot
tlo
e
fd
pocd
o F-
2
rr
M
o & =
it
it
oo "y

A
o
&
&
ki
ui
Ulo
u

%94 H377b A Edehe A%
HEe] 16% 5 AHA1g) 22]a &
0% o]&ellA 9A7]E Hols BEe
). AA EF 221709 I =27)17F e

A

i
Ao
L
L3
3
r H
jm
@ kﬂl

P &

8]

N
o

i
3|
=
w
FN

fro2
o,
=] r" m
f
ki
fr
A
o]
8
ki
2
)



g2l | =7]l

o

4 120-140% veo o] dA27|)7F A5 Fdshs A
EH% 578 110-120%=C A BiE-2] 19%), &7 140-150%=(H
A HES 13%)elth 574 110%= o]A et 574 1505 o] oA

93715 HolE HFS W v&S A grk(Fig. 4 #2x). A
A B 22109 I 2717F epve Hi AxE 574 131%9]
=2
ABRA o= BfFe U FolA M=ol 7 Agk FAr|7t
Uehr] Altele 2t Hi 9 9 AxE 59 20 2§
7 131=8ka A 4 Qh
80
70
8w
o]
E 50 -
& 40
-4
& 30
g 20
=z
10 +
o
2 3 ) 2 2 ] 2 >
s”’@ «\? " e'& e""@ «”@ e”@ «&
» g ¥ 2 i\ A © [
PEAK LONGITUDES(E)
Fig. 4 Distribution of peak longitudes of typhoon
3.4 =4 HZE
4714 YRR L 1A BN S FRE e

50m/s o]’ 279 EE(Ultra Typhoon)oll

detel F8 F@ AV, FE AGGIED % AR 5L 2
Yatar gk,

Fig. 5= 2742 6% 5 48 AEsde piae] 1 2
8 el Aol A B S ol gel 249 A3 5
S e v, AvES Som/s7h AA 249 HE 6

OB, Bois7h (LN AN s Goha 9
the ARIS o % itk o mlste] AUES 60m/sE
A 229 AT ), AT Gt 1

o] It 5, 8¢, 10€0 %=
A 27= BEe] 27%01470)7F 2
A ¢ 58%(307H)7F Ay gk

Z1ol) mlgte] 12-49oll= 2739 BiFo] 79 2AYsHA B
PSS 5-114, 53] 8-10€ HAstE A 7%

2% BEOR WAY 5 Yrke ARG FEd] 2918 B
27 ek 9gelE A 1-271, 547} 89, 10€oll= AH+
VN Amel 249 g%l wasn

40
5 35
8
g %0
F s
g
S 20
5 15
i
€10
=1
< 5
0 || —
50.0m/s 55.0m/s 60.0m/s 65.0m/s
MAXIMUM WIND SPEED
Fig. 5 Distribution for the number of Ultra Typhoon
by maximum wind speed(m/s) for 10
years(2002-2011)
16
14
: /\
Q12
: A
F 10
: I\
E s
5 N/ \
o
2 \
z,
0 ./\. ./ \_
1 2 3 4 5 6 7 8 9 10 11 12
MONTH

Fig.
Typhoon.

a7lel] =g g 2
Lol A 5% AlooA] =7
9 BEe 39%207E A

< =9 155%0A 205%= Abo]& Al
o] 3BRASME AT FdEdE A, 274 ol

A
Ao wgske AEdE g Ee e A AL
&7 120504 1305 Atoleb= ARE S & 5 Avh(44%, 237H).
Ity AEdE 74 130524 140% Ake] o] tH(39%, 207H).
b g AARNE 2PY gER 29
120-140% A F2 =717} hebdeke AL o
o o] 919 s9e Fehshe e

& sfofof ek

l

- 698 -



25

15

10
| I
0

10-14.9 15-19.9 20-24.9
PEAK LATITUDES(N)

~
o

NUMBER OF ULTRA TYPHOON

25-29.9

Fig. 7 Distribution of peak latitudes of Ultra Typhoon

25

20

15

10

5 I

0 L mm [ -

110-119.9 120-129.9 130-139.9 140-149.9 150-159.9 160-169.9
PEAK LONGITUDES(E)

NUMBER OF ULTRA TYPHOON

Fig. 8 Distribution of peak longitudes of Ultra
Typhoon

4.4 8
3304 EAgE uke} ol EFe] dA FollA AlHe] M
78t 9 A7) (peak stage)= YEZ HFS o= F2 B9 5%
oA 25X AlololA] AEZ RS uwl= T2 574 120%=00A4
140% Atelol| A Edeiet. 1eja 37| 7F vEpr] AlZbeks
Fol A E @ ArE B9 0% 2 54 131=o|th

320 = HFe] A7t FAEE AFkl diste] A3
Bk, gl BFdA 93717t fAEE 713 24 o]

aar A

Léé
o
g

do

1o o
>
>,
)
fo =
«®
> O
L
o
v

o

iih) S
oo H
il
fr

7Fsel

g 9= 2o
Dol 255 Helsl 9

o2
ot
. %
ol
e

4 Lo
=Ol_,‘
o
2
o T

o~

oo o 4y
N
>

)

¥

o i |o
[®
—
>
=
)
=
ol
1o
o,
=N
o
[-40
o

), 3277 Eye 22 59 565 Axol7] w

O =

o
&

2H2002-2011d)el] LA F = 2217H4 EH%—O] DIENL
5 wokth HAMESE 20-29m/s
o} 40-49m/se] ENE-2 27t A BT 25% 657k 24%
et Al F <4 50m/s ool 277 EE
A e 4/(527H & AAste] etz AAE 83k
A7)t B 3 g Avd =gk B A $E 36Ye
i, A7 Sel EHF 3 & I3y =dsle 9
T+ A FE 210t
gEe] 9aryt F2 £ st JudE B9 15-B%, 5
78 120-140%0]t}. o] 1F s H-& A Ze] ol gkt Aol
At FFoZ= Fuist SEjF gl HAHA Q)

49l B4 w0 3

=

-

0
OEH%

2 99 71 ol wAsta 54, 8¢, 10€d &
=) 992 A =49 dF o 27%0Q4M) 7 &
sk, 8-102el A2 53%(3070)7F HAe) 9ol A
4, 10del= AT 170 XéEA =79
48 HEL 59 15-25%, 574 120-140

o=
=
¥
N

M1 2 o oz 1T
oo ™

0

[N}

=

ol

e

—YLI

[0e)

(il

References

[1] Bengtsson, L., M. Botzet and M. Esch(1996), “Will
greenhouse gas-induced warming over the next 50 years
lead to higher frequency and greater
hurricanes ? ", Tellus, 48A, pp. 57-73.

[2] Fukuchi, A.(1997), Ocean Meteorology Class, Seizantou
press, p. 20.

[3] Haarsma, R. J., J. F. B. Mitchell and C. A. Senior(1993),
“Tropical disturbances in a GCM” , Climate Dyn., 8,
pp. 247-257.

[4] Kim, B. Y.(2014), Earth’s Atmosphere and Climate
Change, Hakjin Books, p. 136.

[5] Knutson, T. R., R. E. Tuleya and Y. Kurihara(1998),
“Simulated increase of hurricane intensities in a
COy-warmed climate”, Science, 279, pp. 1018-1020.

[6] Oouchi, K., J. Yoshimura, H. Yoshimura, R. Mizuta, S.

intensity of

- 699 -



[7]

(8]

[9]

g Z-2] v =7]l

Kusunoki and A. Noda(2006), “Tropical cyclone
climatology in a global-warming climate as simulated in
a 20km-mesh global atmospheric model: Frequency and
wind intensity analyses”, J. Meteor. Soc., Japan, 84, pp.
259-2176.

Seol, D. 1.(2010), “Global warming and trends of

typhoon variation”, Journal of Navigation and Port
Research, Vol. 34,, No. 6, pp. 453-458.

Seol, D. 1.(2013), Maritime Meteorology, Dasom press,
pp. 282-283.

Sugi, M., A. Noda and N. Sato(1997), “Influence of the
global warming on tropical cyclone climatology: An
experiment with the JMA global model”, WMO/TD-No.
792, 7.69-7.70.

[10] Sugi, M., A. Noda and N. Sato(2002), “Influence of

the global warming on tropical cyclone climatology:
An experiment with the JMA global model”, J.
Meteor. Soc., Japan, 80, pp. 249-272.

Received 19 November 2014
Revised 29 December 2014
Accepted 29 December 2014

- 700 -



