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ABI — Advanced Baseline Imager
AHI — Advanced Himawari Imager
AMI — Advanced Meteorological Imager

ATBD — Algorithm Theoretical Basis Document
BRDF — Bidirectional Reflectance Distribution Function
BT — Brightness Temperature
BTD — Brightness Temperature Difference
CALIOP — Cloud-Aerosol Lidar with Orthogonal Polarization
CIMSS — Cooperative Institute for Meteorological Satellite Studies)
COMS - Communication, Ocean, and Meteorological Satellite
CPH — Cloud PHase
CTPs — Cloud Top Properties

(Cloud Top Phase, Temperature, Pressure, and Height)

CTH  — Cloud Top Height
CTP — Cloud Top Pressure
CTT — Cloud Top Temperature

CTTPH - Cloud Top Temperature, Pressure, and Height
DCOEW - Daytime Cloud Optical Thickness, Effective radius, and Water path

ETRI  — Electronics and Telecommunications Research Institute
GK-2A — GEO-KOMPSAT-2A

10T — In Orbit Test

IR — Infrared

LST — Local Standard Time

MODIS — Moderate Resolution Imaging Spectroradiometer

NIR — Near Infrared

NMSC — National Meteorological Satellite Center
NWP — Numerical Weather Prediction

PC — Percent Correct

RMSE - Root Mean Square Error

RTM  — Radiative Transfer Model

SCE — Selective Communications Experiment

SEVIRI — Spinning Enhanced Visible and Infrared Imager
SRF — Spectral Response Function

VIS Visible
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T, 2A4dE, a8y $HIEE 4&5}‘:} %@’L%%% olF Iul® At T
& AT AEES dulsAe, Agsl= 7o AeWE ik (radiative
effective emission level) & AA| KT k(G vEH -4 A=EvH

LE Vo ® v FeFAYE gka Vet s e FAVE 2

ko] zpol7} 74 A A vERATH(Holz et al., 2006).

Ao r2elzto]l Jastd A E UeEh: Zggoltl. AMIO $ARS dlaA)
(water) I 54 (ice) 18131 B34 (uncertain) &2 /vt &9 T4
ot AL/ 7Y/EH 1% (Cloud Top Temperature, CTT/Cloud Top
Pressure, CTP/Cloud Top Height, CTH) & ZZt 5% AP WEHE #9]
(emission leve) 2] & %, &Y, 152 Fou 9= K, hPa, km ©]t}.

ut

o
-

Mo o

= AEEY B3 AgeE v 21% 2 A5 2= MODIS(MODerate
resolution Imaging Spectroradiometer) ¢} Hlw sl 37 2 AA|Fe] A&
(PC, Percent Correct)® UeElATH A%, 479 SAIE AEE9 Z3x
Aegrs= v %1% 2 MODIS 8 vlaslo] 3t Hfolo] A (mean bias) &F H
A3 222 (Root Mean Square Error, RMSE) & Yeblit},

S

K—2A A4 EE H3ATE. 844 (PC), Hi vlo]o] A (mean bias)
B A F 222 RMSE) = MODIS 22 E3719] vl w2 o] Fo] A

o
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Product (Abbreviation) Required accuracy

Cloud Phase (CPH) PC = 80%

Bias = = 5 [K]
Cloud Top Temperature (CTT)

RMSE = 7 [K]

Bias =+ 30 [hPa]
Cloud Top Pressure (CTP)

RMSE = 50[hPal]

Bias =% 0.6 [km]

Cloud Top Height (CTH
oud Top Height (CTH) RMSE = 1.0 [km]
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£ 2 GK-2A¢ ¥4dEE s dHAR
Type Item Parameter Usage
Surface data Surface elevation
Surface data Surface type map
Spectral properties Spectral response functions O
Spectral properties Spectral albedot}f/(;re each surface
Static Spectral properties BRDF
Data Thresholds Thresholds forp}?eil:gerning cloud O
Look—up tables Look—upeéla&ts)lseiiitf}(f)r cloud O
Climate data
Other satellite data final parameter
Channel 1: VIS0.4(0.47 ym)
Channel 2: VIS0.5(0.51 pm)
Channel 3: VIS0.6(0.64 um)
Channel 4: VIS0.8(0.856 um)
Channel 5: NIR1.3(1.38 pm)
Channel 6: NIR1.6(1.61 pm)
Channel 7: IR3.8(3.830 pm)
Channel 8: IR6.3(6.241 um)
Channel 9: IR6.9(6.952 um)
Level 1B for the Channel 10: IR7.3(7.344 pm)
AMI Channel 11: IR8.6(8.592 um) O
Channel 12: IR9.6(9.625 um)
Channel 13: IR10.4(10.403 pm) O
Channel 14: IR11.2(11.212 pm) O
Channel 15: IR12.4(12.364 pm) O
Channel 16: TR13.3(13.31 um) O
start time
Dynamic solar zenith angle
Data satellite viewing angle O
relative azimuth
angle (sun/satellite)
RTTOV products O
Clear sky radiance (from O
RTTOV)
Cloud detection O
Cloud fraction
Cloud optical depth O
From other AMI Effective particle radiation
) . Cloud top
information temperature/pressure/height
Sea ice/snow detection
Sea surface temperature
LST
TPW
Relative humidity
Aerosol optical depth
NWP data Temperature profile O
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darels 7

Acro.  Method Channels (um) Aux. data Citations
AWG  optimal estimation 10.8,12.0, 13.4 NCEP Menzel et al. (2008); Heidinger and Pavolonis (2009},
Heidinger et al. (2010); Baum et al. (2012)
CMS (1) radiance fitting 10.8 ERA interim  Derrien and Le Gléau (2005, 2010, 2013);
(2) intersection method 6.2,73,108,13.4 Schmetz et al. (1993); Appendix C;
(3) radiance ratioing 6.2,73,108,13.4 Menzel et al. (1983)
DLR (1) radiance fitting 10.8 ECMWF Meerkotter and Bugliaro (2009); Bugliaro et al, (2011);
(2) radiance ratioing 10.8,13.4 Ewald et al. (2013)
EUM (1) radiance fitting 10.8 ECMWF Lutzetal. (2011)
(2) radiance ratioing 6.2,7.3,108,12.0,13.4
GSF (1) optimal estimation ~ 3.9,8.7,10.8,12.0,134 ECMWF Platnick et al. (2003); King et al. (2006);
(2) radiance fitting 10.8 Seemann et al. (2008); Heidinger and Pavolonis (2009);
Wind et al. (2010)
LAR (1) optimal estimation 0.6,39,108,12.0 NOAA GFS  Minnis et al. (2008b, 2010, 2011); Chang et al. (2010)
(2) radiance ratioing 10.8,13.4
MFR (1) radiance fitting 10.8 ECMWF Derrien and Le Gléau (2005, 2010, 2013);
(2) intersection method 6.2,7.3,10.8,13.4 Schmetz et al. (1993); Appendix C,
(3) radiance ratioing 6.2,7.3,10.8,13.4 Menzel et al. (1983)
MPF (1) radiance fitting 10.8 ECMWF Lutz etal. (2011)
(2) radiance ratioing 6.2,7.3,108,12.0,13.4
OCA  optimal estimation all, but 3.9, 9.6 ECMWF Watts et al. (2011)
UKM (1) radiance ratioing 10.8, 12.0, 13.4 MetOffice Eyre and Menzel (1989);, Moseley (2003);
(2) radiance fitting 10.8 Saunders et al. (2006); Francis et al. (2008)
Iobs
Top of Atmosphere A
A 4 4 A
Po 3 Lt (pi 0}
B———dp
Pe P
Cloud layer
ne;XB{T )
(P d74(p,0)
(1-pe) | B——dp
P P
Surface (1 —ne)BT,)

bs __ rsfc 1d
B"=Lrf+ 0+ [+ I

a2 dSEo] A4S o iyl Hi7]el
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0 aTi(pvo)
I'= B d, 5)
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oful FFo| = AL BAFA PA BAFEL W b gk,
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2.5.2.1. o] EH IR HA

Strabala et al. (1994)& d=43% AAE o] wWE FF
(absorptivity) #Fo]E o] &3t A< 344(8.6, 11, 12.0 m) A 4 At
WS AAsT o] WSt $14d (MODIS, SEVIRI, ABD 9| 87
v FY dFox JpF gy 2xola Qlvh AREshE A8 3 91449 AbGel

ek ES TEY AR Alolz=ell oJstk A A
(refractive index) @ Xd Tt 19 2+ 3o U3t (x5F) SA4E =445+ 9
T (vH), § &S A Adoln. &l wE F5& Aol 7.3,
11 12.0 melA FZ3HA Yeb 8.6 um FdelM = F5&2 #ol7F ¢lvh. w
A dedh ARGl 8.6 m, 11me) HEeEAke] (BTD(8.6-11))7F B4
Ao frkdnt o] AARES AHEEte] S BHRET 4 Atk olFlo] HERE o]F
~#FEy R AAr  delelth. AAZ 23 182  Angola A%l A]
BTD(8.6—11) & o]&3te] A&7 75& ©Xst A%E HolFa vt 17 elA
AL ok (5, AN S5 (HAD oI, 7 A A7F A vERG
o ey o] WS FsAo® g g Aol A5 Aol a9

me e o

A A= BTD(8.6—-11) AAZS At ZAolth. AAGI ds7ke JAH4 =
}\—]9/] X]'O]7]' ﬁ—f?_é‘]'ﬂ] 5_].0%7(]'1: T 9/] U]%]:7]iﬂ %E’
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Refractive Index (Img.)
——

IR3.9 WVB.2 (Wv7.3 IR8.7 IR10.8 |IR12.0

0.4

0.3 lce /
0.2 Water
0.1 /

N | 4]

0.0 - e mr o B R ERR NI IR TR NI R
4 6 8 10 12
wavelength

]
b b B
'S

Refractive Index

»

T3 3 ALHERY AN ARG A Y kg
B FAASe] BN (91471488, 148p)

o]F AHEY IR AR $AE AZehE NS F A @AE 2t () %
& A7 e AeS ASHOR ERAA Gbvh () HIA AAY E= E£F
He Bolshed odgol Ytk R WA BAL TE FETAL G A5 oo
Auabel AWBAE BEE 2o 9o Aresd GBS A PR wys s
BAolth, mebd BEE BAFAA ASY YR WA BAFE weists) 9

EWEE VS (B S =Ys¥ Y (Heidinger and Pavolonis, 2009, Heidinger
et al.,, 2010, Pavolonis, 2010). ©] B A% HAES osto] tfsle] Baum et
al. (2012)+= v o] 7|s=sta Utk

o
—Ll

“The importance of the [ parameter is that it merges measured satellite
radiances with clear—sky radiances provided by either a radiative transfer
model or from pixels determined to be clear sky through use of a
cloud—clearing approach. By accounting for the clear sky radiance, the
influence of the surface is decreased from the found in the measured BTDs

employed in the Colletion—5 (and earlier) thermodynamic—phase method.”

/3%;%2 I CELY
In(1—

e,)
- 1
In(l—e,) (10)
ANA e, e zALY FELEEIL 53 2 dugFelA 29 gy A9
B2 AL, 7)oM) F57E Q7] o] tir)elM WEse e TAT 5
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Atk meEbA kM FERNEEC & Eold A (8)& vk gol tdshA A

& 5 9
])\vbs_])r\ir
L — 1D

GK-2A% 74 at& g5 olsAdEY IR AA F5WEE v&(@) 43
Ak Arbe 88 dadgsoinh. FAA HAAF B AARS e 2

¢ 11.2 m 3= &% AAF (BT(chl4) HAD

AH 3Aa7F opbdo] AA XA 7 WA BT(chld) ZHAFE WA Ho) o] A|dS
3 AAZE 29 AFE 2AR AASA

Hogan et al. (2003), using ground—based lidar observations at Chilbolton,
showed that the supercooled water occurrence frequency decreases from
27% toward 0% at temperatures between 268 and 238 K [Wolters et al
2008].

8.6 m¥F 11.2 m I = &% o] AAF (BTDI[chll—-chl4] AAD

F WA 2 BTD(chll—chl4) HAFE stAl Auh. o] AAZES AAs7] 918k
HAPE RS Streamer B2 ARSI dT ded 7ES 300 hPa, dF
M 52 500 hPaz 7F3kqith. 5 A& Aabsk2 qizke] 36 A §l
of o E ZHStA L, nAbEE o] &oto] AAEH AT AAY FE dAEE
, A2 TR JAYUEE 0.02gm TS ZEE At EAbA

Ol xAL ¥ 4] AEHo] vt 1Y 4= EAAGRd mo] Ays
Cohekst ded(aF 4, A2 e, AAY(2E 4, G T
gr)) o] 7-5°] BTD(chll—chl4)9] #to] 0.5= (€5, A4 HA) 7o

+ 8.6, 11.2, 12.4 molM9 FEFLEE ¥&(B) BA#K A H(Blchll/chld], p
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[ch14/chl15] ZAAZ AAD

Al AR Blchll/chl4], Blchl4/chl5] AAME dheh Ad5As AAde] 20L&
9o} Tt 8.6, 11.2, 12.4 m A9 Zog Halgroz 24 (9) 5 o] g3ty
A S5 HEES WA AAkela, Blchll/chl4], Blchl4/ch15]S AAksk}. o
oFst 2o nAEE A ZA(F4) oA AEFE ASAH (AL, A (a9 g
= Blchl4/chl5] (x5), Blchll/chl4](y=) F¥el] yvebid % 59 vk %
DA AAS BARCR a8y dAde] BEde & Atk

¥ 4 Cloud conditions for determining BT11.2, BTD[8.6—11.2] test

Water phase Ice phase

CTP, hPa 500 200

CER, mm 10, 15, 30 10, 15, 30

0.0, 0.2, 0.5, 1.0, 1.5, 2.0, | 0.0, 0.2, 0.5, 1.0, 1.5, 2.0,
3.0, 4.0, 8.0, 10.0, 13.0 3.0, 4.0, 8.0, 10.0, 13.0
LWC/IWC, gm—3 | 0.2 0.02

COoT

12— VR 3P0 ¥ ) B o

emissivi
t’l).‘) o

—_

-

(=]
-~
S
)]

« 10 um e .
e o15um

® @30 um

<x4

200 hPa %
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L
Cloud optical ® ®

thickness ®
o
1.0,

)

02.

BTD[ch11-ch14]

o |.n.: X ®

| 1.0. @ 0.1
0

t ) '““

j Thresholds W: lrt Phase (l&
2 500 hPa

200 220 240 260 280 300

BT[ch14]

-.4?* Streamer 29 A, A
MAEE R, =254 <A}
A 22bE FEUEE, 9

VAR E ek (& 4)
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A
e
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o
Sin

_‘|5_



T I R — — —
1 : -
i .
4 | - =}
"S" 54 L . Water phase
= : e © .
] . .
™~ 12h -
— Lol e
! P g
’5 L P e . ® ®
— 11 (O P ':’ B~ = e ta s sehesst S tans
K - @
1.0F ] * 10 um
Ice phase - A
09F E ® ®30um E
I
0.8k DOPPPORPOVOOPIPN | 2ot ines | FETTrPTen Lasssssaaalisnasias uJ
08 09 1.0 11 12 13 14 15
PBlch14/chl15]

o) Ae TE FEAAMNAE e gHL
MODISelA geolst Az A e 2 g
g FollA Abgske AARE
x5 A gugE AEs As BAw
Required tests for cloud phase
Ice Uncertain Water
BTI[chl4] < 238 K . For no ice/mixed
or For no ice
- >
BTDI[chl1l—-chl4] 1.9 K 938 K < BT[ch14]< 268 K & BT I[chl4] > 282 K &
or 2K = BTDIchiloch14] | BTDIchll=chl4] < -1.2 K
Blchl4/chl15] = 0.95 K & T ok
Blchll/chl4] < 1.1 K & '
BTDI[chll—chl4] = 1.9 K

B dugFoE 20 AbEE F 4 JRE YRR s 2wt 4
A, S8R 47| 152 |

SHALEE TEUEES 1] aEFdET AR EE, AW -0 29
Atglel B 9 FrIE obd AMI Ad JHE 4 gl stcl, WA AMIC

215
, T8 F7F g A2 ch13(10.4



bs __ gcr
]cgh13 [cch13

=2 G0 (12)
BT~ Iy

2004 It AE 139 Babgel i, & A 139 PR HAlseltt, of
W, FEYEEY BY Pt oy 43 g

€qs=1—€ o (13)

AZIA kg3 chl3 FFeA e FFAITE, 2+ 752 77
(satellite viewing angle) & UrE‘rﬂEP =, 75 UEES LEHSTTA(=SFAS
o FE FA )9 ol vt
2 (13l 93t FEUEES 74]*&%} T A,
o] 7}l xTh,

AQf71# QY A= sty ¢ F7Fske] HAF chl4(11.2 mm) 8] 75 HEE52
oS3 o] AAakeh

I = Iy,

=_2° 97 (14)
R EARF

g R 4 (133 FA) 39T & Aok wekd F A4
TEWEE Aolt thgs} Lol Fwrt,

6(:}1,13 - 6(3}1,14 = 67 H{MZ/# - 67 KCMZ/# (1 5)

&2 ofe] dueFelM T AR TEUYEE Aol TASAY, A5 2
Fahdrh el 4 (15)) dshd F ALY TEYEE dol= T AL F47
ol Apolgh FEO TG WA & TE Ao F42 REe) ue 47 o
T #E dete AS e v 59, A9 A9 dedAe] 44 2
b ohestER Buew ool shxel vaste] WA thkd FEYEE Aol
e B Zoth

GK—-2A —f_’r %

T AhES e weE gEA ALHdn AAL] A 7 W

, 2 (12) 8 Abgstnh olw mAlskA R Al 9 A el wet th=

Al L}EM% 71 a9s 1Sy s HAIRAEHES AFEEElth (2.5.3.1904 A
- = WA FAId F 4

(12)-(15)E AHg3ste] 49 FEUEE d&she 242 A4E719(2.5.3.2
s

A A 71e) = N

2.5.3.1. AN AL A= 7Y
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A EHLEE BARAYeR AFAY. BARAPANE TEES FANAR
7Hg stk o] M WEEC] e A5/ =g = e 5 g7 Wl
Rl Fgolnt BARGE Aok AE /HE O BEE(Y 6)9 2

START /‘
H
Read L1B at ch13
& EBBT by RTTOV I
Set EBBT' = EBET (level=0) }- -------------
+EBBT: Equivalent Blackbody
Brightness Temperature
by RTTOY EBBT' <BT(ch13) A Jevel = level+1
BT :Brightness Temperature
CTP = RTTOV pressure
(level-1)
:
'Y arr ¢
i
SYART
O% 6 AAN SR AE EEE
AE eSS AR HYshd usy g2

1970, ch138] BEBAFE 97 A Wl L2 AR
AT 9999 chl13¢ #= EAlgES ¢lo] vy &7 A3kt

297 RTTOVelA AAakst EBBT ¢]7]

AAIE 55 LE29YE RTTOV 98, RTTOVAA Rolst= 7+ Frith
AL TEel dnta P ST 2 Skt Rl EAE Al A A BS5EHA
F AMI ch139] FHAlzo] R}, ojuf Z} 52 RTTOVelA ¥ 3371 &
o  Zigtelty. olEAl RY¥ 3T 2%E  EBBT(Equivalent Blackbody
Brightness Temperature) 2t FEt, 2 g o= Aoz mogd
EBBTE ¢+t

3eA. AA 7V ke TR S 71 3

AANZ &R RS RTTOVE 18, RTTOVAA Reojats 7+ Fwuhct
TR Rl ivkal TP 7 Seigh pEel EAE Al el A=A
= AMI ch139 EAlgo] welgd, o meld 7 38 FHEens
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EBBT (Equivalent Blackbody Brightness Temperature)2tal FE&t}.
g Eol e AAoR RojE EBBTE ¢+

o AR, THARXT/IEER HE
@AM e RTTOVY F+&5% 1&7F A
S 2.5.3.304 AAHE FAA YAS

= o
SHEHAY SHLE AES 9 WA 4 TR ARG FEYEE
97 FREY. 299 FEUEE WIS 4 AD-05) 8] $HLEN 4
OAE SRR Oe 19 79 gov, A% e g Ay

—
( START /
\\ ¢
o/ LUTs for ’ Determine permissible range
i/ €cn1z / for €cp1a
7 i
/ LUTs for Determine permissible range
i/ A€cp13-ch1a / for A€ pis—cnise
!
b (&
Y % i F
BT — s
Iobs _ Iclr
Enia= chi4 chl4
C
B(T) — Ia
Ech13=Ccn14 FAEcn13-ch14

!
- . -~
" min(T,) arld max(T,) \\\
/\ END j

o 194, TEREE W99 FE7I

B=38t= 3149 BT[chl3], BTD[ch13—chl16] %< F3tt}. o] kel s
v chl139 FE5UEE (e, Hugk, HA3S 3ot 2 dugs WA
AbgE 2AEE Streamer® O3 (F 4 ) oz AMAEgow, 19 8
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2108 H2E7F 7AW e85 0.018 F7HAIAZ olwe,, =
21 (15) &} 2@AIA FAE Aeyn g e WETE olull A,y SA AF
7F obd, 7 shavel At MR AFEHY] "W, s 9l YT} of

3 6 GK-2A9 425 4714 W3k ZEAA
DO k =7, nz —1

IF (ctt(i,j) < temp_prop(1,1,7)) ctp(i,j) = pres(7)

IF (ctt(i,j) > temp_prop(1l,1,nz)) ctp(,j) = pres(nz)

IF (ctt(i,j) >= temp_prop(1,1,k) .AND. ctt(i,j) <=

temp_prop(1,1,k+1)) THEN
ratio = (ctt(i,j) — temp_prop(1,1,k)) /
(temp_prop(1,1,k+1) — temp_prop(1,1,k))
ctp(i,j) = ratio*pres(k) + (1.—ratio)*pres(k+1)
ENDIF
ENDDO

B oadygse 94 F W gy ok AWsidct2.2 2 Fa), =7 3A
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o
g Bgolth ozl AR B8l
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4 =&Y F FHAE8E 4 (Cloud PHase, CPH, % 7), 4<% (Cloud
Top Temperature, CTT, % 8), =4 7] (Cloud Top Pressure, CTP, 3% 9), &
A 1% (Cloud Top Height, CTH, 3% 10) o];} F7t2 chl39 +E5%=%E (Cloud
Emissivity at around 11 gm, CLD_EMIS_11, 3% 11) =3 =gt}

® 7 +4(CPH) =9 7%

Variable Attribute
Name | Type | Shape Name Value Type
long_name AMI L2 cloud phase string
_Unsigned TRUE string
_FillValue 255 byte
valid_min 1 byte
valid_max 6 byte
CPH byte xdi.m, units — string
ydim grid_mapping gk2a_imager_projection string
0: Clear
product_meanings 1 Water Phase string
2: Ice Phase
6: Uncertain Phase
ancillary_variables | _flag string
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E 8 +HLE(CTT) =9 7%
Variable Attribute

Name | Type | Shape Name Value Type
long_name AMI L2 cloud top temperature | string
_Unsigned TRUE string
_FillValue 65335 byte
valid_min 0 byte
valid_max 35000 byte

CTT | short xdi.m, scale_factor 0.01 string

ydim

add_offset 0
units K
grid_mapping gk2a_imager_projection string
product_meanings - string
ancillary_variables | CTT_flag, CTPS_flag string

® 9 71 (CTP) &9 +x

Variable Attribute

Name | Type | Shape Name Value Type
long_name AMI L2 cloud top pressure string
_Unsigned TRUE string
_FillValue 65335 int
valid_min 0 byte
valid_max 120000 byte

CTP short xdi.m, scale_factor 0.01 string
ydim

add_offset 0
units hPa
grid_mapping gk2a_imager_projection string
product_meanings - string
ancillary_variables | CTP_flag, CTPS_flag string
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ke

10 S8 1% (CTH) &9 +%

Variable Attribute

Name | Type | Shape Name Value Type
long_name AMI L2 cloud top height string
_Unsigned TRUE string
_FillValue 65335 int
valid_min 0 byte
valid_max 1700 byte

CTH short Xdl.m’ scale_factor 0.01 string

ydim

add_offset 0
units km
grid_mapping gk2a_imager_projection string
product_meanings - string
ancillary_variables | CTH_flag, CTPS_flag string

3 11 Chl3elA e a5 9 7%

Variable Attribute
Name | Type | Shape Name Value Type
AMI L2 cloud emissivity at .
long_name string
chl3

_Unsigned TRUE string
_FillValue 65335 int
valid_min 0 byte

CLD valid_max 1700 byte

- xdim,
EMIS_ | short vdim scale_factor 0.01 string
11

add_offset 0
units km
grid_mapping gk2a_imager_projection string
product_meanings - string
ancillary_variables | CTH_flag, CTPS_flag string
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3. Ry W A=
3.1. B9 9¥As 9 AR

GK2A WA} 4 9eld A9e GK2A% aAesl gon Bopiol W g
AS A=Y oF 3= Himwari—8 A AEYAE A5 E o] &351o] o] FojF ).

Ao gueE Age A b mdez ARFAY. dudE A Ab
20173 79 244-8€9 7Y 7|7Fs<F Aqua MODISO 7, A4 25/71/ =%}
Hlaelth, olm AHGR mOYAE W AFARE 247 X 129 E 139 FYH
ot

d8F Al Be A T8 AlE 15 39 (International Cloud Working
Group, ICWG) 9] zvlwolth AA 94 9 7#=% 389 A5 /s 2%
(20159 8¢ 1901) 7‘*“%/;‘*%7G AonluE o|FoRr}, olF e Boxtw U
ASARE % 14, F 159 F=d.

d18Z A8 CE= GK2A9 HAI=AAE (In orbit test) A3olth 2019 8¥ 1
d-8¢ 31¢ 7|3+ GK2A LIBE AFE3t% o™, Aqua MODIS®| 4, 4=
719/} vlwolt), ojul AMEE moExn W AFARE 472 ¥ 169

17 A& = 3

A 13 AR

himawari8_ahi_lelb_ch11_fd020ge_YYYYMMDDHHMM.bin

9017.07.24. 00UTC himawari8_ahi_lelb_ch13_fd020ge_YYYYMMDDHHMM.bin

himawari8_ahi_lelb_ch14_fd020ge_YYYYMMDDHHMM.bin

~2017.08.07. 2350 UTC himawari8_ahi_lelb_ch15_fd020ge_YYYYMMDDHHMM.bin

himawari8_ahi_lelb_ch16_{fd020ge_YYYYMMDDHHMM.bin

=

3 dugE A A HSAER

A8 7|3k HeA =

2017.07.24. O0UTC MYDO03.A2017JULDAY.HHMM.006.2017220072209.hdf

-2017.08.07. 2350 UTC | MYD06.A2017JULDAY.HHMM.006.2017220072209.hdf

% 14 <38 F AY B 2YdEA=

AF 713t dHAE
himawari8_ahi_le1b_ch11_fd020ge_YYYYMMDDHHMM.bin
2015.08.19. 00UTC himawari8_ahi_le1b_ch13_fd020ge_YYYYMMDDHHMM.bin

-2015.08.19. 2350 UTC | himawari8_ahi_lelb_ch14_fd020ge_YYYYMMDDHHMM.bin

himawari8_ahi_lelb_ch15_fd020ge_YYYYMMDDHHMM.bin
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315 daels Ald B ASAR

A 13 A5AE
2015.08.19. 00OUTC MODO03.AZ2017JULDAY.HHMM.006.2017220072209.hdf
-2015.08.19. 2350 UTC MODO06.A2017JULDAY.HHMM.006.2017220072209.hdf

316 daEls A9 Co RosiEats

Al 713k dH A=
gk2a_ami_lelb_irO87_fd020ge_YYYYMMDDHHMM.bin

gkZa_ami_lelb_ir105_fd020ge_YYYYMMDDHHMM.bin

2019.08.01. O0UTC - - ;
gkZa_ami_lelb_ir112_fd020ge_YYYYMMDDHHMM.bin

~2019.08.31. 2350 UTC gkZa_ami_lelb_ir123_fd020ge_YYYYMMDDHHMM.bin

gkZa_ami_lelb_ir133_fd020ge_YYYYMMDDHHMM.bin

¥ 17 dagls Ay Co ASA =

A 1R A5AE
2019.08.01. O0UTC MYDO3.A2019JULDAY.HHMM.006.YYYYJUL##s%%xx hdf

-2019.08.31. 2350 UTC MYDO06.A2019JULDAY.HHMM.006.YYYYJULs#ssksk hdf

ASS MODIS HlolH & FHYE (5x5) 347 25 7520 A5 daiAqt 3
o Ayt A FAY #SAEe ¥ AHIZE MODIS7F 1km #}o]
olgle] st stAE AYEt. 2S5 A AtEEvitt zpol7b Qlth WA
AL B &zkol| B2 Proportion Correct (PO)E 5 AFol&E o] £33}, o]
FAZE 184 AHold BEaxe 7t 2AEE AXEY. HS AFoe A=
21 (16) S wEtt PCx 03 1 Aol g #ks 7HAIH, 1ef 7I7he45 AtE A7) 3
wolgl A71= #S53Y AT =55 v s,

% 18 4 AEE A5E& % 2 3E (contingency table)

Reference (MODIS)
GK—2A Products Yes No
Yes a b
No C d
PO— (a+d)
n
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(16)

A E/7I/xe] A= W vlolojA(mean bias) @ H Al b
(Root Mean Square Error, RMSE) 3= AFE3Fow, AAF 2 tpey o)

Z(xz_yz>

mean bias = ———— 17

RMSE i (18)

2018y A 3 oleof FHoygk V|#e F= U IFoltH(E 19). WA
i)

A4 &+ S Himawari—8 RGB EFZe olu|x ¢} H| w3}
Atk HE A/ HXE AbEo] oty A Al 1A
A A& Aok - 1. EoFd AWHAF(Sun glint), 2. =7 &

(Fractional cloud), 3. A% ¢ & (Cloud over desert), 4. ¥ (Cirrus), 5. %
AR} F A9 5 (Slaint view) (I¥ 10). &= 45 st 50 &
zote HE A6, 27 10)A 7+ 7132 AbEE2 MODISSe] d&2 AALE
%7}7‘403 Zegsigict. ol daugF AP ASE sYskAl MODIS HeoldH 5 F¥

- (5x5) gart 25 5 Aol dEiAvr HEe stk Al E ARk
W-%%}Eﬂ—%ﬂ%zwmﬂmeBﬂ]kmx@lﬂﬁ of sjdsh= s AEst
o

r_l

Wl

;

X 19 #4713 4 A ¥ 5 AlEE
ol 7] > A5
IMA O O
KMA O O
NWCSAF O O
UKMET O O
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1. Sun glint

4. Cirrus

5. Slant View

6. Typhoon

xpoq 7| 2
JMA, KMA, NWCSAF UK Met Office

79 10 ICWG A3H 1 459 Himawari—8 RGB o|u]#]. AAA vuE 93] 474
670 Ao 1. HeEd AnAb(aE), 20 27 FE (A, 3. AFE 9 FE (), 4.
B (=), 5. FAZ7 2 A9 F5), 6. HsAY

3.3. A< A3
3.3.1. daglHE AE A

I8 118 dugE AF (1) A (CPH), £ (CTT), €471 (CTP), 1
2 SANE(CTH) A7 99 dxE Hola v &5 A2 2017 7€ 24
Al

O

% 11 2017 7€ 244 0750 UTCQ 74 (CPH), #4825 (CTT),
371 (CTP), +74311%=(CTH)

[e)
SURY
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A= 3x 209 2tk MODISSHe] A5 A
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A FRY L AAZNZY A%
1 = + 1 =
exe (K) Bias + 5 [K] Bias 11.04 [K]
RMSE = 7 [K] RMSE = 26.54 [K]
Bias =% 50 [hPa] Bias = 78 [hPal]
$4719 (hPa) : ‘
RMSE = 150 [hPal RMSE = 208 [hPal
. Bias =% 0.6 [km] Bias = —1.78 [km]
A 1% (m)
RMSE = 1.5 [km] RMSE = 3.98 [km]

3.3.2. dugj& A¥E B

z2telZ NWCSAF, JMA, KMA, UKMET At&&Eoln, z} 3& 571%] %o tf
Ao, AFAL AAAL, FFAL dSgelH, & HTolA 3t 284
MAA}o 7 A5kt

o A7AEI7F Z A9 (Slant view): FOVZF & x| oA KMAZS A 23+ A}
T Atk KMAE o] A YeA F-50] FHr o x
2 Aottt UKMETE v 713 vlwste] &

e AL (Cirrus): ¥l 717 BF AdwsA Ao $42 dgdow @ gAsu
qtt. thek 8 bRt Al Zl#d TE A9 Abol7h walt,

e AtHF 9] FE(Cloud over desert): Awo] ¥ ¢ BTDI[chll—chl4]el

V= T KMATS diF-22] 785< dAde®, UKMETS dedo= X
3kaL A
e %7} 45 (Fractional cloud): Z} At=Eo] B Aoz 2 4
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Cloud phase (CPH

IMA KMA UKMET

1. Slant View

2. Cirrus
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8 1194 AAE 5714 A e thsle] Himawari RGBS} 2+ 71344 —{%7‘ =
= Asvud A= a¥ 143 2o ¥ 14004 7P 9% 9& RGB ov
ot} A&l E NWCSAF, JMA, KMA, UKMET At&EolH, 7z} & 5 7%%] 2] & o
et dyfoltt, EHE AEES WHeE 190-310 K 22 3tdo] A7 ul(color
bar) 2] Moz w3 T

A

o FARI7} Z A9 (Slant view): FOVZF & A oA KMAE A3 o= AF
5 =5 8Bxo Aste F1 Utt. KMAE o] # oA FE0] IRy

e AL (Cirrus): BALANAHY H&xE= 713E xol7y A vERdT
NWCSAF&= 248257t #5829 SHFH 7FEAe7tA ASAUAA Exsta 3
o} IMAE o2 71#e] vlste] o] sk Holw, KMASH UKMETS &
o] 7paAE oF 5 T EEAfoe

« A 9] 5 (Cloud over desert): =42 Ay= 2 zko|7b WEl # <l
J2E HEE AT S Eola 3ok UKMET dtii-&o] dudo=

g A gldl, oF 270 K(AFA AD)el 7M7h 5ol thd @ol Helt
A Aol 2 FA A kol Bl

~
H
g

&

o xZ} 5 (Fractional cloud): KMA® 2 +4=2=9 W7 vh& 7|
wE =7 JERGTE 21A 8 *wﬂi‘?i, | AL FEHAA dls & F
. RGB¢ ®lafe o & ;
2 Aol 7k 2

A Aojth
o EJSF HAYFAF(Sun glint): # FW #2y} v A, NWCSAF+= 4257}
T PSR ZFA] W1 H Al olo] Tk IMAS] A= tAh JARYEHE AES
1 * 2EE

Holw KMAS9} UKMET+ AL XS F 507 Q12 2|Hef 7}7}
et oL ok =3 59 SAF 7HdAte o] zfol vt At
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Cloud top temperature (CTT)

NWCSAF IMA

1. Slant View

-\.
wR
3. Cloud Over Desert

1% 14 RGB ¥ o] 7|9 &2 5 AEavte]
Ky 2% 139 spdel 9l 4 upe] A
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F7F=2 20159 8€ 19¢ 0010 UTC, HIF (A2 27 119 6¥A ) oA
4713 MODIS9e] =4 HaS A3ttt 19 159 9% Ul 7ie 9ol z
71 AbEE BHE A YoM A 2xolw, W EH 1ol MODIS 74
25 Aot} AT AFAZCGIAS R; wRololA Bias; Hi AlES 3t
RMSE)+= NWCSAF7} 7F4 #=gkow, JMAE MODISE ¥3+3t e} 7|33 B w3
= rﬂ1 Hare] Aeo] k. KMAS 382 % H¥3+= MODIS ¥ NWCSAFe} 7
ZWst A3E5 wWola Ut

—

(0010 UTC)

Typhoon Analysis - CTT 3

+ SRMSESROEN /=7 s RMSE—S.EI

L BIaS_O 38 - _ :'_ Bias-=—4.73 190
BMSE=5.59 7 . %@ RMSE=7.10

9 15 20159 8¢9 19¥ 0010 UTC, BF Atsani. ICWG o719 &89
MODIS/Aqua(0015-0020 UTC) Y +A42% Hlw Ay AaAF(R), HA(Bias),
A AFHE L2HRMSE) E YER
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RTTOV

1

o
pul

o

Q.

gy, DCOEWEFE

Al
=

tot, TS NWP 220t S Ab
R0l

hila

3L

°

A7} A% H o] o}

°] EBBT #k, HAAEZAE gho]l ®
lHx = DCOEW

o

=

ol &

gt

Ve

A
pus

tel -+ WA A7

S

olo

™
e
=K

N
‘_.m_wo

Hip

T o

25, 26,
/

ol

A
ar

/2] flag(

flag(3z 24)

=
T

28) °ll

3z
ar

ArEE flag(

Mo
oy

oF
TH

Type
string
string
byte
byte
byte
string
string

Value

Attribute
AMI L2 cloud phase supercooled flag

TRUE

255
0:Non—supercooled

1:Supercooled
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Name

flag_meanings

long_name
_Unsigned

FillValue
valid_min
valid_max
units

£ A= E (CPH) A8 ¥4 AxX

Shape
xdim,
ydim

]-

Al

Variable
Type

24 A5 H

Name




% 25 AsFA AL AEECTD #As #4 AR
Variable Attribute
Name | Type | Shape Name Value Type
long name AMI L2 cloud top temperature deviation string
flag
_Unsigned TRUE string
_FillValue 65335 short
CTT «dim valid_min 0 short
flag | SPOTt | Jdim | valid_max 35000 short
scale_factor 0.01 float
add_offset 0 float
units K string
flag_meanings | — string
F 26 ARFH 24719 AE=(CTP) 28 4 F1
Variable Attribute
Name | Type | Shape Name Value Type
long_name AMI L2 cloud top pressure deviation flag | string
_Unsigned TRUE string
_FillValue 424967295 short
CTP. ' «dim, valid_min 0 short
flag int vdim valid_max 120000 short
scale_factor 0.01 float
add_offset 0 float
units hPa string
flag_meanings | — string
%27 AsEA 24 1E AEE(CTH) A= 34 45
Variable Attribute
Name | Type | Shape Name Value Type
long_name AMI L2 cloud top height deviation flag | string
_Unsigned TRUE string
_FillValue 424967295 short
CTH. dim, valid_min 0 short
flag | SPOTU | Ggim | valid_max 120000 short
scale_factor 0.01 float
add_offset 0 float
units hPa string
flag_meanings | — string
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=]

28 Auwd: ¥4 AEFECTPS) A7 F4 HH

Variable Attribute
Name Type Shape Name Value Type
AMI L2 cloud top properties quality .
long_name string
flag
_Unsigned TRUE string
_FillValue 255 byte
valid_min 0 byte
valid_max 8 byte
units - string
0:Valid, good quality converged
retrieval
1:Invalid pixel due to space view
CTPS xdim, 2:Invalid due to cloud mask being
byte .
_flag ydim clear
3:Errors duet to probable cloudy
pixel
flag_meanings | 4:Invalid due to clear sky radiance string
5:Invalid due to missing NWP
temperature profile
6:Insignificant retrievals (large
errors in CTT)
7:Invalid due to Nan/Infinite cloud
emissivity
8:Failed to retrieve

4.4. AYAE A=

491 W9 0-1.1) celA #3894 2T A%, L
W)7h el A%, BARAHOR $48

(41904 A 3 3
& Ak
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