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Abstract The geostationary satellite Himawari-8 provides us significantly improved observational

capabilities with multiple spectral bands and higher spatial and temporal resolutions, which enable us to

estimate macroscopic and microphysical properties of cloud with high accuracy. The frequent observa-

tions by Himawari-8 are useful to study life cycle of cloud-precipitation system. This paper introduces

the features of the methods for estimating various cloud properties from the Himawari-8 observation

data and analyzing cloud evolution by tracking cloud clusters of interest, with an example of application

to a large-scale tropical mesoscale convective system.
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720 Z O R IIE T BARS S EF Advanced Himawari
Imager (AHD) 2E#EsnTBY, kLD LNV
MO EREE OB EHE AT D L)X o 72
(Bessho et al., 2016) o BN I8 3, JaRdE
3, BulkAbE 10, AFF16 /N FTH 5, ERME&F
(ZNT 1 A7 LIER) % 1050 HEE, HAMEE 25
SEBTEE L TCWa, COBERZHE»T &, ZEK
RO MR, HRFETOTA TH A 7 VR HE
L2 I TITEHICIRZ L EDTE, FILASRHEY
A7 ERKEEDOF 72 RGBS T\ 5,

FEHODOZ V=TT, 0FEbD) 8 5HEHE AHI O
W7 — % % AV CEOR R ZE R & T 3 5 & Z AT
2 A7 & (Integrated Cloud Analysis System; ICAS) % [
L Tw5 (Fig.1). ICAS Tl¥, AHI ®HGRYMED 8
HoNY FEHeT, EREZHEET S (Iwabuchi er
al., 2016) . ZO#EREXHNTH—OER 2B L, =
B OREMZILZ BT T 56 2 D3 TE %, RIETIE,
Z D ICAS DIEREZ NI L & ISR L, SHOE
PlZonTiHER5,

2. EFMHOHE

AHI @ & 9 7% 2B R ER 12 & 2 BU 2 & 2 REE % 3
Y AHTEHELE LT, W - BRI R v B Tk & B
NS E D TEND 50 BIFIIEFIIENE (&
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Fig.1 Overview of the integrated cloud analysis system
(ICAS).
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ORFWES 1LLE), BFEIIEFICENE (Zo)
FHEE 0.1~8) 2@ L TWv5b (Iwabuchi ef al., 2014) .
F72, W EARYME O B ERIIOREEZREK T 2 K
DR ZEMPHLEE (258 ARSFE 9 2 2%, BRIME oM R
FEIZIZE ALK L v &) BiBATdH 5. AHI D3k
ARYMFAZIE, 3.7~13 pm DPEEIHIZ 10 DN FA3d
5o 3DDRBELRWIG (6.2~7.4um) (TxF i B L -
g OKESZIEED DY), 4V v OWIGE (9.6 um)
KB O T IEEN D Do AHLIZIZ ZERAL IR F
OWIUE (133 um) 2312H ), EEEOFEHEIES
Nb, RROBEMIEN 2721 8.6, 104, 112,
124um (24 2Dy FHH Y, EEE, EONFNE
&, ERTAEREER EOEFEICEKEN D Lo ICAS
TiE, INHD) BERWIKERIH 2 B 8 Mo
Y RRFERICHWT, BEAE - AL BE, Z2ob
WIES, BRFEREE, SMEREEK - ks BLOD
WERERELHEL, ZRESLEM OKF2IK) %
B 52 EDTHEEL 72 5T A  (Iwabuchi et al., 2016) o
EREOHEEICIE, HEFEELTZTUYILOY) E— b
T U TIZB TS A i (Rodgers,
2000) ZHWVWTWh, ZOHPFICERIGHZ HHE et
ELTCEBIT—2127 47— FETIVICL BRTEER
ETAYTAYTTBELDTH D, MEMMIRBE & HH
FIXEIHLOWRICLABUEST -y X—ZA%FHL,
Sl & MR 72 & ORGERE S AIKKE T T — 7 H
SEFZEMHNELT7+ 7= FETVOANT—5 &L
ThHZ%, 77— FETVORELTIX, Sz 677z
EBLPARREMEHMOKREICOWT, FELZERE L
2% B RKADHSHmERT R % 2 kIS & o> TRV TWw
5o KEOHA, KEIZEHREE L, I —#ELERIC
Lo TOHFEMZRIAET 5. KEOYA, NARE P
W, WIRBEDEF EF R EEETFTIVRLREHEIC
DWVWCH LD LONFF,EE T — 5 X—=21b L, T
DB T VR RIME L EINTX L L) 127k -
TWwh, ERMEoEEREO TR EKIX, KAT—7,
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FRSE, WERMEEORE, WIHZEOEMIZ LS
METHL, HOPLDOSEFSELEMNTFTTAML
7ok, BoRst e W 72BLROFETIE, E2ohFm
JHE 2503 DLkt i3 e&mmicHEREN EHNZ L
Bhholze ERNTFHMEREIZONWTIE, EONFH
JEEA305~6 D & SIHEERED R\ MEAED 72012,
BEHA B AV 5T W D NASA O Aqua F 2 2B IR S
T\ % MODIS (H 45 i BE 3 15 43 Y6 44 BT Moderate
Resolution Imaging Spectroradiometer), CloudSat 7 2 &
#E L — 4 — & CALIPSO (Cloud-Aerosol Lidar and In-
frared Pathfinder Satellite Observations) 235K T 1 7 —
WCEAETUY 7 P EODRBKETo T2, TORERE,
MODIS 71u % 7 b &t 2% &, ICAS TR EE %
HWTWa 7201 MICEVEET TZOETHGE Y
2N TVDL 2 EDEND 57 (Twabuchi et
al., 2016)

Fig.2 I 7 VT4 A7 OFHBITH 5, dLFERDK
FEHEEICHDIR &) L2200 BRESH Y, EIES
FEOBEBWKETEDLN TS, BEOH.LHTIZETE
FESFRICE C, BFENIIEVWER G L T2,
FEROMEEEOE LICTEOKENS 40/ LT

o BT AR PEIL, KETIE20~40 um B, /K
T 10~20 pm BIEE o THD, THETHSR
TWBRERBEHEICTEWEE e o T, 7T 4 AT
2D &) ERFEIZILL TV BEF2710 55T L1
J"oHNTBY, EFEGBREOBE N EAHEEI NS,
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ALAT v TOEDZEM/INY — > OFEME % $Eb L
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DCShERAEEKE L BEHEEZNENOMBRE R &
POEAEEMEYENT L, BEEBREI RAE RS
MEICEHEIBHETLEEZONL0, HAEEK
DZEM AN 2 RTCIER S A%E 74 v 74 7L, H
FLhhswrar—vo#EeriEEss (F7Es

LIV ENIEE) o
BP0 LCRIT & 207, BUFMICER %8
By oM A L > TBY, (FLOIHEREL 2 5 EY]

RROT, EROEF TV 27 b FRBFIIBHTT 5,
FERRCBWTE, EF 7V 27 M EBEREICDS
WCERIFRIC, BIEHESEIZOWTIX 3~4 BREOESE
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Fig. 2 Full-disk cloud analysis example at 9:00 UTC on August 19, 2015.
(a) Pseudo color image by infrared band composite, (b) cloud type, (c) cloud thermodynamic phase, (d) cloud-top height,
(e) cloud optical thickness, (f) cloud particle effective radius. The cloud types are classified to cumulus (Cu), stratocumu-
lus (Sc), stratus (St), altocumulus (Ac), altostratus (As), nimbostratus (Ns), cirrus (Ci), cirrostratus (Cs), deep convection

(DC), and deep convection with very high cloud top (SDC).
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Fig. 3 Cloud motions in a mesoscale convective system in the tropics on August 27, 2015. The shade of gray scaling denotes
the brightness temperature at AHI band 13 (10.3 um). The arrows denote the cloud motions with colors representing the

cloud top height (CTH).

TICOWTHIET 5. Ok, K& & ICETHSE
XZALT 20T, FHWEETHREZLIZE L TES
TV MreERT HEHGEHM BN
b0 1DDEF 7Y 27 M 10 km FEEO/NERIZ D 5
ERELTEY, ZONEBNISHEROENHD 5 EH
AN

& (£&) PBEZ TH /2L 22 Z20EF TV
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H 21K (UTC) 205 28 H 21 B (UTC) 1220 THAE
177 B, At 13 A I X Vi RS 2 5 7z,
Fig. 3 13 27 H 18 Ff (UTC) % Zh#e & L CERE L B
L72Bl %R BHLAZKEF 7V 27 POMEBEOE
b2 s, B4 ALAT Y TIZBWTEBEIRY P L2
E L7z MIZIE, 27 Ho (a) 820, (b) 14:10, B X
O (¢) 21:20 UTC (2B 2 ERE T bV ASIRAFE{E
DOLFIZRETERATREINTEY, REHOMIZETES
EERLTWE, X VRAIY (Fig. 3a) 12132
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Fig.4 Temporal evolution of cloud optical thickness (COT)
for the cloud clusters in the mesoscale convective
system that appeared during a period from 23:00
UTC on August 26, 2015 to 21:00 UTC on August
28, 2015 over the central Pacific. The results are
shown for a composite of cloud clusters that
transported into northward directions after deep
convection. Color shades denote the occurrence
frequencies. The black line in each panel denotes the
median, and two pink lines denote percentile values
for 5% and 95%. The time is relative to the begin-
ning of each cloud object tracked.
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7 MG (AR BRI 2L L2k EOEOBFEN
JE X OFHZ L% Fig. 4 1287, e TR 40 BRI ZE A
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