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LIFE CYCLE OF TYPHOON 8013 (ORCHID) AS OBSERVED
BY THE IR BRIGHTNESS DATA OF GMS

By Hitoshi KakiMoTO and Yasushi MITSUTA

Synopsis

Life cycle of Typhoon 8013 (ORCHID) was analyzed using the infrared brightness data of
the Geostationary Meteorological Satellite (GMS). This typhoon first appeared as a tropical
depression near the Caroline Islands Sept. 4, 1980, developed to typhoon intensity a week later
near Okinawa and landed on the southern end of the Kyushu Island. Changes in cloud system are
seen prior to the changes in the intensity of the typhoon. The typhoon has shown rapid develop-
ment soon after a small dip was seen in the center of a cloud dome top, which means that the
typhoon has changed from one-cell vortex to two-cell vortex, Weakening of the typhoon was
also seen on the cloud pattern a little before the central pressure increased.
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09JST Sept.4,1980

Fig. 3 A bird’s-eye view of the cloud top topography corresponding to the IR brightness data in
the inner rectangular area of Fig. 2(a)
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Fig. 5 Same as Fig. 4, except for 09JST Sept.
4, 1980 (Any dips can not be seen on
the top of the cloud cluster.)

Fig. 4 A bird’s-eye view of the upper surface of
the circular cloud cluster, on which there
appears a tiny dip, for 03JST Sept. 8,
1980
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Fig. 6 Dot-images of each brightness level for the circular cloud cluster which is shown
in Fig. 4
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Fig. 11 Time variations of cloud top Tz of the typhoon system, center pressure, the latitude,
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Table I Amplitudes (K) and minimum 7, phase (JST) of diurnal oscillatory components of
typhoon and non-typhoon cloud top temperature

Full amplitudes | The amplitudes Pase
of diurnal in terms of The time when
oscillatory height the cloud top
components differences Ty becomes
°C) (m) minimum
Before the beginning of
Typhoon system development 4.8 530 0250 JST
Cloud 09JST Sept. 4~06JST Sept. 7
System After the beginning of B
system development 3.0 330 2130 JST
09JST Sept. 7~06JST Sept.10
Non-typhoon
Cloud 09JST Sept. 4~06JST Sept. 6 9.8 1,030 0200 JST
System
N N

w3

>
250km

€« T10km —>

(a) 09JST Sept. 6,1980
(b) 21JST Sept. 9,1980
The contour lines of T53=—70°C and its size, inner contour lines indicates T 5p=
—80°C
An example of pre-developing cloud cluster, one cell type vortex
An example of two cell type vortex with banding type eye, the center of which thereisa
warm subsidence area

Fig. 13
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D, BROKER Yy — %5 5BERZXTIRTHLEELDZLEMNTES, HO @), b) 3EhZh, R
HEAIBATO One Cell HOBPERLTE 4 -~ DD L, REROPLICEVCTRIRE S Two Cell
HOBEEDTRF—vObOD REMNUATH 2, REBLCHILHFRICONIRER Tos=—70°C
OEERMEDRED ¥ 4 X (km) L UTRBAKESTH S, COBRADEE, RERCO>VTRPLOB
BAERS, 2ONROBEROEBLZESELTERONRATHS, CCTLORBOEE LR, COL
S UTEDEEY 4 X (km) LEdLY 4 X (km) >3 TEROKT (km?) OBRIZLI2DDT &TH
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Solid line corresponds to the period
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4.0

0.0 - LT
100 50 10 6§ 1

—10 —



HiA « Rl SBHEEVE LY OFNEET — 2 TH=HE 8013 (ORCHID) D54 744 70 283

local time DBRFILZ > T3, REMMBHETERELOUHPREOREIAESEAMLALEHAED
BELRBU-HRETH 5, ,

ZCTHRABUNICABICEE UESRRZRIC OV CRAREEN TN, BRROBA LB L,
ZDOMFII Table2 L LD BY TH S, ChERS LFBARRBRRBVTH, BRFEROERICII24
BEANOESRER L, BA - BNOBRhAMEICOVWTRERAROZNICEIE—HT Y, RIEOTY
IS 2 HBRERRDOBELHUNTE LA REN DI, TRHLLIEBRAEROLFNIBDI D
DOREBAZINT ENZZTEHODILN - 72EWVE S, ZOBRREFERBRLOEN, HREBEHOR
RUBHOBAKBOETIRINL, BOBENTAY, BERVHNTAFRIBIZIZRETILSTH
%o

Table 2 Amplitudes (km?) and maximum area phase (JST) of diurnal oscillatory components
of the area of Ty, < —70°C

Half amplitudes| The ratios of Phase
of diurnal the amplitudes | The time when
oscillatory to the avarage | the area becomes
components values (%) maximum
(km?)

Before the beginning of 45.0
Typhoon system development 33,000 (Avarage: 0410 JST
Cloud 09JST Sept. 4~06JST Sept. 7 73,300 km?)
System After the beginning of 45.6

system development 130,000 (Avarage: 0240 JST

09JST Sept. 8 ~06JST Sept. 11 285,100)
Non-typhoon 75.8
Cloud 09JST Sept. 4~06JST Sept. 6 61,500 (Avarage: 0350 JST
System 81,200)

4. ]

VEDYOFNEET — % TRRSD—4%E, ZhicH)BRIALZ WL 2hORBICEH LS8
B UKR, RIRHTBX5BT bl

REKORRFAZRI, BEKEETIHBRAROBRRLYAIXDOETH, EHREDORTH, bz
DIWE—D Cloud Cluster TH -7z, ZEAEPEAROEEO AZMBIROKE I, FERROD
HDEHNTPINENI BERD 5, L LEROHLLAEILDONVTIR, TOELSRIAELICHET
52X REHORTRBD SHis,

BRORZR, KEBOSLMIEREI:BEOZEHTOPFRIBOSESBRAILDE LLHILA
Hichrn, PORENABICET UEY 5, BTHAERAOA One Cell EH 5, Two Cell BALBITT 3
Ll AICHEERREERARENS, £LTEO%, REARMIEKL, BO 42 - RERETYRERIRET
T3, TREBOBAII, HOLRENLA UHEDIEAR LIPS, RKBORMAICRIELTEYD, Box
2 —vOf%, BEHEOGBRBROM/NMNIZLLTEAD OGNS,

SEAECERROTEEPSRT, BROERIBEZAMETIEHELTHE T &Lbh a8, REU
EREIH S, BELTEREAP > TEHTAENICEY 5, HE(LOBEROXERZZEREREICD
WTRED SN, ERROTERICOVTRSEVIE-2D LR OhE -,

BBEFRICBNT GMS OF Y VF A7 — 2D MT OBHRREAEHKHEHRDO FACOM M-150
2R LT,
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