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Characteristics of Typhoon Which Develops in the Vicinity of Japan Islands
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Synopsis

The dissipation / development trend of tropical cyclones (TCs) approaching to the south
coast of Japan Islands was investigated. Among 203 cases from 1979 to 2013, 23 cases
(11%) developed more than 7.5 hPa and 66 cases (33%) dissipated more than 7.5hPa
during their migration after crossing a southern reference latitude (27°N). For the
developed case Typhoon Roke (T1115) and the dissipated case Typhoon Jelawat (T1217)
atmospheric and oceanic environment along their tracks were closely analyzed. Roke
passed over the Kuroshio region, when it began to develop, where the warm current
(>26°C) was thick and the tropical cyclone heat potential (TCHP) was high. Decrease of
sea surface temperature (SST) caused by passage of Roke was low over the Kuroshio
Current. It was considered that the thick warm layer suppressed the typhoon’s self-induced
ocean cooling over the Kuroshio Current, which in turn brought about a favorable
condition for intensification of typhoon. Jelawat rapidly dissipated though the oceanic
condition was not necessarily unfavorable for development. According to the cyclone
phase space (CPS) analysis, it was shown that Jelawat had already started its extratropical
transition when it passed over the reference latitude, 27°N, as the upper westerly shifted
southward.

F—7J—FK: &A, #EkiR, D26, Tropical cyclone heat potential (TCHP)
Keywords: Typhoon, Sea surface temperature (SST), D26, Tropical cyclone heat
potential (TCHP)
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Typhoon Track Development
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Fig.1 Tracks of typhoons and tropical depressions
passing through the area of 110°E-150°E, 10°N-50°N
from 1979 to 2013. Red, blue and gray tracks
represent developing ( Ap<-5hPa/6h ), neutral
( -5hPa/6h <Ap< 5hPa/6h ) and
(Ap > 5hPa/6h).
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Fig.2 Southern and northern reference latitudes.
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Example of northern bound (31°N)

Range of zonal average in northern bound
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The easternmost of data in southern bound (145.5°E )

The westernmost of data
in southern bound (122.6°E)

Range of zonal average in southern bound

(122.6°F <lon <1455°F)
Fig.3 Illustration showing the zonal range of sea level
pressure averaging. A blue dashed arrow connects TC
location at southern and northern bounds of objective
area. Zonal averaging is conducted between the
westernmost and easternmost longitudes.
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Fig.4 Sea level pressure difference between
southern and northern bounds of April to
November from 1979 to 2013.

(a) 31°N -27°N (from April to October)

(b) 32°N - 27°N (from May to November)

(c) 33°N -27°N (from May to November)
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Fig.6 Seasonal distribution of p and Ap .
(@) Ap, <-7.5hPa cases
(b) Ap_ > 7.5hPa cases
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Secular change of Typhoon cases
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Fig.7 Interannual change of developed and
dissipated cases in summer season (July to
September).

WD ZEBNGIND. —IT, EREANICEL X, =
U ZAH 141~318 O & 72V, Zhid 5~11 AIZ
YT 5 2 &0 b FFR
T, BEFEHT 7T~9 HORIZFELEZZ b,
FEEE - BRI A LR T AT, BEEHIZ OV
TH7T~9AD M FEHERNRLET DL LT 5.
WIZ, FEiE - ZHFEHIE (T~9 A) OREEI%E
Fig.7 (27”3, #t#h 0 OFRME Y & BIA R EF 4,
THEEFHFFE L TRLTND., HBS T 706N
&K &3, Fig.5 TR S 7245 Ap, DHEPH & FFIEIC
MG D, DFEY, BT T RIEDRE SN EDEICHE
TELT- 3 B R OREFMEERL TN D, FiE
FHCERT DL, FHE - BEOREL L, HH2
RIREZLIT R O, BEEEAIE, 1980 FEL)
LIFFELTEY, 1995~2005 4D T —EF 4k
B L, ZNUBEEMT 200, FRICBRIEIC AN
WML TV EIEE 0. —J, BIHEFICE L T
b, fEAT I O 35 M ORI, FEEAED LT
DEETITRRIZR V. Fi2, BEHOREIZBNTY,
2003 fFELAREIE, 225 <Ap & 72 2 I FHNIREAEL T
WRWH DD, ZORENBEIEICHN I ICONT
BEROML TN o TNDH E WD Z LT,

3.3 RE-EBEHODLREDHFH

WIZ, F&E - I EH O L EE DRI 2V T
~%. Fig.8 IZi%, 7.5hPa LA 5§ L 7= - 7.5hPa
LORELSEH (7~9 A0 44 F) LizEplop,
DA 2 O TR BEFHIZONT, p»
fifl, >F Y MEREE TOER - B ERKEOHORE
BT 5L, 25 %—k & A LEH 982.5hPa, 75

WCEHRRR Y ITENLEE XD,

(@)
Box plot central pressure(development case)
1020 ‘ :
1000
T 980
s ]
T x
2 950
3
T
B
5
8 o
920
900 s s
Pn:Central pressure Ps:Central pressure
(b)
Box plot central pressure(dissipation case)
1020 ‘ ‘
1000 T
T 980
[«
=
g
@ 960 {;;}
5
: Q
E X
g o
920
900 .

Pn:Central pressure Ps:Central pressure

Fig.8 Box plot showing the distribution of p_
and p, insummer season (July to September) .
The cross (X) corresponds to the average value,
(@) Ap,<-7.5hPa cases and (b) Ap, > 7.5hPa
cases.

IN—F L H A VD 993hPa & 72 Y, T DE DN
WZE&FFIO 500N EENTNWD. JLREEICELE
K Dp DEIL, 25 /8—% 2 & A l, 15/8—k ¥
A VAN Z 1 E 1 957.5hPa, 980hPa & 72 % . Fig.9 1%,
FEE - T FEF Op, p 2T D L RE DB AR
T%é.%%?%fim TEBWTIE, 980~989hPa »
BEENR B RE <, WWT 990~999hPa DHEE & K
o TN D, RE - BVHRRENLIRIGEEICEL
TR Dp 1%, 970~979hPa DHE N b RKE R D.
—77, BHFEFIOVWTHDL EHOT XN Lp O
25 /8 —& > & A LI 940hPa, 75 /S —& > & A LA
(3 955hPa &, FEiEHBIOp &L T/ha <, ful

— 201 —



@)
Frequency of Ps & Pn central pressure(development case)
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Frequenr:y of Ps & Pn central pressure(dissipation case)
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Fig.9 Frequency distribution of p. and p  in
summer season (July to September), (a)
Ap, <-7.5hPa cases and (b) Ap_ > 7.5hPa cases.
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T1115 Track
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Fig.10 Track, p, location (red) and p_ location
(blue) of Roke (T1115).

T1115 time series of central pressure
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Fig.11 Central pressure change of Roke (T1115).
Red vertical line shows time of p , 9/19 03UTC,
and blue the time of p, 9/20 18UTC .
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Fig.12 Same as Fig.10 but for Jelawat (T1217).

T1217 time series of central pressure
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Fig.13 Same as Fig.11 but for Jelawat (T1217),
where red (9/29 09UTC) and blue (9/30 00UTC).
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Fig.14 Time series of SST (blue) averaged within a
circle of 100km radius from the TC center and
central pressure (black), (a) for Roke and (b) for
Jelawat. The red and blue lines are the same as
Fig.11 and 13.
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Fig.15 SST distributions for T1115 on September 19
(a) and for T1217 on September 29 (b) with TC
track. The blue triangle on the track show the
position of the TC at 12UTC of the day of SST
distribution.

(@) (b)

September 19 2011 deviation SST September 29 2012 deviation SST
40 40N 3

200 — -
120E 1246 128 1326 136E 140F
———— . —

5 -1 -05 05 1 15 2 25

Fig.16 Same as Fig.15 but for the deviation from 21-
years average from 1993 to 2013. The green triangle
shows the central location of typhoon on the day.
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T1115 time series of D26&TCHP
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T1217 time series of D26&TCHP
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Fig.17 Time series of area averaged D26 (green) and
TCHP (red) for T1115 (a) and T1217 (b). The
central pressure is included in each figure for
reference and the red and blue vertical lines are the
same as Fig. 11 and 13.
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Fig.18 D26 distribution with typhoon tracks. The
mark on the track is the same as the former figures.
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Fig.19 Same as Fig.18 but for the deviation (%)
from 21 years average.

@) (b)

September 19 2011 TCHP September 29 2012 TCHP

20N

R

EEEECEEC R

Fig.20 The TCHP distribution. Legends are the
same as the former figures.
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Fig.21 TCHP deviation in percentage.
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Fig.22 Time series of sensible heat flux + latent
heat flux (orange) averaged within a circle of 100km
radius from the TC center and maximum sustained
wind speed (purple) for T1115 (a) and T1217 (b) .
The red and blue lines are the same as Fig.11 and
13.
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T1115 time series of vertical shear & divergence
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Fig.23 Time series of vertical shear (blue),
horizontal divergence (10°s') (green) averaged
within a circle of 500km radius from the TC center
and central pressure (black) for T1115 (a) and
T1217 (b) . The red and blue lines are the same as

Fig.11 and 13.
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Fig.24 The result which subtracted SST before
passage of typhoon from SST after passage of
typhoon for T1115 (a) and T1217 (b) .
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Fig.25 200hPa geopotential height (contour) and
200hPa horizontal wind speed vector (vector) of day
which typhoon approached southern bounds. The
green triangle shows the central location of typhoon
on the analysis time for (a) T1115 (9/19 00UTC)
and (b) T1217 (9/29 06UTC) .
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