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T3S e TEYIEE AESH] A 759 H5AY SAAS Adsted 447 9
S 3= AFEE0|t (Key and Intrieri 2000). EUMETSAT SAF (Satellite Application
Facilities) oA+ T84 FJE7F 719 A 9 9538 F5olv g2 dAS +7s8H]
st H ArE AREET st e i F ALY dSsteds AHeE

TeAS AFE3E7] 98] Strabala et al.(1994)+= A4ty A} 52 upibo] ut
FTE Aol ol &35t 8.7, 10.8, 12.0um AMEE AFE3 FFAL A= AAEHA
] %S MODIS CP ¢ual&e 93o] o] dgolx 714 da 2olx gt} 3t
X]”P COMS 7IdgAAdldE 7H8 st Aldd 8.7m Aol §lo] Strabala e
al.(1994) °] WS AFE-3}7] OJE%%UP. TRt o] AYL o] g3 AAE gL =
o] L Fd¥tt(Baum et al. 2000). ¥ COMS CP ¢ugFe 57 &5 ALds
o] 93] deArol LHS 7H*46} OLEH%O]E}(Chm et al. 2007).

£
o

N

3. ¢ag

3.1. o272l v|7d Y ZA (Theoretical Background)
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Fig. 1. Imaginary refractive indices of ice and water

3.2. A=Y (Methodology)
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CPe 37FAl AAIzE AAF o s 4k&Estt(Fig 2 #x). A ®A HAEs 10.8m
o ILXEF o]gF W AAG AL F HAE 10.8 m¥ 12.0mo L%
2ol 5 o] &5 HAbolth miA T HIAEE 6.7 me] &L E o]E3 AR FE A&
g Aol Abgstth A A3 Aol WA o]FoAX = 3718 HAAML FAledl AL
Sk wkeF stavt Ao R AHEEA gevd BT10.8 I BT6.7 HAME o] 83t
4 7 AR dojith st A0 R AEEA gEvd A dAE |
of7tH, o] dAle A HAFo R AEE A koW mEQl JoR FEHr.
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&
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Fig. 2. Flowchart of the methodology for the retrieval of CP.

3.3.1 BA# HAF

OCP dugEe 2719 @ IR A (BT10.8, BT6.7), ALLAQAIx A&
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; Streamer input file to calculate COMS CP thresholds

OPTIONS
.FALSE. ; Compute fluxes (or radiances)? (FLUXES)
.FALSE. ; Include thermal emission in 3.7um band? (IR106)
.FALSE. ; Compute cloud forcing? (CLDFRC)
4 12 ; Number of streams, short and long (NSTR=)
24 ; Number of Legendre coeff. (NCOEF)
.FALSE. ; Include gaeous absorption? (GASABS)
.FALSE. ; Include Rayleigh scatter (shortwave)? (RAYISHRT)
2 ; Surface albedo control (ALBTYPE)
4 ; Surface emissivity control (EMISSTYPE)
2 FALSE. ; Std prof; extend input profile to 100 km? (STDPROF,SPACE)
11 ; Aerosol model and profile (AERMOD,ERVERT)
1131134 ; Units (IZD,ITD,IWV,I03,ICTOP,ICTHK,IWAVE)
1 ; Output levels control (OUTLEVS)
.FALSE. ; Descriptive output desired? (DESCRIP)
comscp.des
.TRUE. ; User—customized output? (USEROUT)
str_water_nogas.out
coms.wts
.FALSE. ; Read cloud optical properties? (USERCLOUD)

; cloud filename (USERCLOUD=.TRUE.) (CLOUDFILE)

; BRDF filename (ALBTYPE=7) (BRDFILE)

CPRINT channel, cldrel(l), cldtau(1), W
sattb(1,1), sattb(2,1), sattb(3,1), W
satth(1,2), satth(2,2), satth(3,2)

SETDATA

No name

1999 6 21 120 0 0 0O

3 0.5 0.87 1.0 2 10.0 180.0
3

0.1111.0

-999. 0.99
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REPLACE channel=[2,3,4,5],cldre1(1)=[5,8,16,32],cldtau(1)=[0,0.2,0.5,1,2,3,5,10]

87108 VS- BT 55 (b) BT, vs. BT,

(a) BTD
3
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5 3 2 10502
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Fig. 3. The results of a RT model simulation for (a) BT10.8 versus
BTDS8.7—10.8, (b) BT10.8 versus BT6.7 for clouds composed of water
droplets (filled circle) and ice crystals (open circle). The numbers indicate

cloud optical thickness. re stands for effective particle radius.
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AtA o w FLE2E7F 3t 40 CHlwkl A I3, 93t 40 T 3k 10 TARol<l
A9 EF, 93k 10Toldl A5 ° .ol 7lEE ml=elA &7
= A3 W Expddrd 1o Ang o]gste] FAIFCRE AAY¥Et(Baum et al
2000).

MODIS CP &agl&9 Aoadxt A8 BTD8.7-10.82 A4S 2¥atr] &)
A4l HAM Y (Baum et al. 2000). 23%8 0 o]Ae] BTD8.7-10.8 <& 714
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Fig. 4. BTD10.8—12.0 distribution with respect to BT10.8 for water (a) and ice cloud
(b) that have a variety of effective particle radius(4 or 5, 8, 16, 32) and cloud optical
depth (0.1, 0.2, 0.5, 1, 2, 3, 5, 10).
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Fig. 5. Scatter plots of MODIS cloud phase product.

= EEol oS 75 9 Aol "eiME FERIAE SAREREY Streamers
.‘I
o

ol g3tel AT Bae 2] A TEO| EAGE RS A

A TES 30me & YA WAL 7EA I 300 hPal] Eelel fAE e Ao, dt
T A TES 10me] & YA WHES 7Pl 700 hPall s=olel fAlE 3= A
o= JHgaglth 7)ol AbgE frE QA W g ISCCP A= AtE I oM 22o)=
golth, AAY 5 PAEEE 0.2gm ™, 454 FEY dALEE 0.07gm S Z
=5 Atk AAd 5 0.1, 0.5, 1, 2, 3, 4, 5, 10, 209 FFAE = 7
$E, A A3 52 0.1, 0.5, 1, 2, 3, 4, 59 FFAE 2t B9l dsl 3
EEEe] WEkE Aakskit

Fig. 6= st 28 7M1= 2709 +50] 242 ggdt FetvAs 7= 45l
7Hd 4 9= BT10.89F BTD10.8-12.09] ®3tE welth 5 458 7534 a5 o
Ad T 9l L B e gE g ded 2 Aole AT A el 3
o FAEE A MR A4S A 7ol BEH R ofF gow &%
QA FEI 2ZFel7b QAEk 2709 Fol AESe B B2 BEFAE A= A5 T
ol el k5 75l FHem A des A2 @e zerh 1Eu AT de
TR FEEAE Soldeld I AAaES Ak BT10.8 #hs Adss Fd aas
e A 7E Al ek sk AN 75 fdl de YT ded TE
o] Z¥uy BT10.8& w48 A slolrh. ot &A= &3l o] & IR A8

A
N
N
N
0%
4
oX
[ﬁ
i
|
\,
|



ke AR B Code:NMSC/SCI/ATBD/CP

__
v 7] AL;{].E ﬂ a}\] PR Issue:1.0 Date:2012.12.26
o ar — .

File: CP-ATBD_V4.0.hwp

7} 7| ArL] Al M E ol = ]}\ =R 1 -
7RI ME ol E] = V)% BAIA |Page : w22
=] ° =] o [e] = = =] [e] = = =)
AAZE dsk 40T g8k 10T AFL vhs TFol A8k 4+ A5 75l disl
[e] s kel =~ = = o [e) ]
A FeE 4 AT 53] BT10.80] 438t 40T wwiel A% d54oz BHEE
g ol 7HE A5l EAdhe 759 7E4ES dvletA € BTD10.8-12.09] 3¢
- = -
s 7E 9@l 18 A &k (Fig. 6b)
Model Resu\ts (SatZA=0°, RA=180°, SZA=30°) Mode\ Resu\ts (SotZA 0°, RA=180°, S7ZA=30°)
300F \ — — 3 ‘ : :
Foo1 Sms‘\lg}i ‘:r’ew'a‘f; 21335 t?%g CEZ}HE [ Sms‘\lg‘\z ‘é’ﬁa‘fﬁ 21353 833 EEZBH:
F Ice cloud (OD=0.1) over water cloud+------+ 7 L Ice cloud {0D=0.1) over water cloud + i
L Ice cloud (OD=0.5 x ] Ice cloud (DD=0'5) over water cloud X
E lee Clocd 10B-50 & i e chud ]
290 Ice cloud {OD=3.0 A L Ice cloud |
C 05 Ice cloud (OD=4.0 aks| L Ice cloud i
E Ice cloud {0D=5.0 %] r Ice cloud (0D=5.0) over water cloud X----X ]|
1 R E 2f n
E i o | ]
E N\ R ] S L 4
= F i 4T 1
o I :
E 3 e e 1 5 1
F 1 b [ 1
250c 1 f .
250; é E ;
240F ! | ! ] ol o oy ]
0. 0.2 0.4 0.6 08 0.0 0.2 0.4 0.6 0.8
RFO.6 RFO.6

Model Resu\ts (SotZA o°, RA*WBO" SZA 50")

T T T T
250 Smg\e \uyer ice c\oud 300 hPa H

L Single” layer water cloud (700 hPa 4

lce cloud {OD=0.1) over water c\oud+

Ice cloud (OD=0.5) over water cloud ¥------
r lce cloud (OD=1.0]) aver water cloud
lce cloud (OD=2.0] over water cloud &
L Ice cloud (OD=3.0) over water cloud A------A |
Ice cloud (OD=4.0) over water cloudd
Tce cloud (DPE5.0) aver water clatid x

BT6.7

235 L L L 1 L L L 1 L L L 1 L L L

0.0 0.2 0.4 0.6 0.8

Fig. 6. Calculations of 0.6um reflectance and BTD10.8—12.0 for a single—layer
water cloud, a sing—layer ice cloud, and ice cloud overlapping a water cloud.
The clouds are shown as a function of visible optical depth which ranges are
from 1.0 to 20.0. SatZA, RA and SZA denote satellite zenith angle, relative

azimuth angle between the sun and satellite, solar zenith angle, respectively.
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3.3.3. BA# 273

o] GAE AX FENY duEFe AANS AAsEY. FEA dugEe 3
7¥A AALE AFEE T (Table 1). BT10.87 BTD10.8—12.0 AAM= MODIS <d18&
9 MIAS 83 Aot} BT6.78A= BT10.8 == BTDI10.8—12.0 AA}s}t 2+ &

A AH DA oA gl At A Ao Aol WA o] Fojx =4 3709
AV7V Ao AFEEITE ek AU Ao ® AWMy x| ok=tid BT10.8 ¥ BT6.7
HAFE o] g3 234 i dAZ dolitt) 34t Ao R AWy ok=thd o
A dAZR doj7be, o] @AM AAFOZE AHEEXA njgel Ao g R
=

Table 1. The criteria for determining cloud phase

Required tests for cloud phase

Ice Mixed Water
BT10.8 < 238 K or For no ice For no ice/mixed
BTD10.8—12.0 = 4.5 K or | 238 K < BT10.8 < 268 K or BT10.8 = 285 K or
BT6.7 < 234 K 234 K < BT6.7 < 250 K BT6.7 = 250 K

3.3.4. QC flag
T57del sk QC flag7F Table 29 #AAIE St 5730 424, €4, AA4L
wl o] A 7HA] A e 47 o] A U s 1Y flags: FA
54 AS 32-129714] flags FE55F 3R 3t A5 8, 169 flags, A4t
o] A% 2 e 49 flags: FEF 3
= 717174917 Al E -9 -
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Table 3. QC flag for CP

CLA - CP
bit Bit Interpretation Field Description
BT10.8 test for ice phase
8~2 128 .
(Pixel weights in terms of the cone 64 BT(10.8-12.0) test for ice
zenith 22 phase
angle) 16 BT6.8 test for ice phase
l(reier.ved) 3 BT10.8 test for mixed phase
4 BT6.7 test for mixed phase
unavail => 0 5 BT10.8 test for water phase
BT6.7 test for water phase
3.4. A%

3.4.1.1. A5& A% dA P -7+43E ISCCP F+E5EA

ZAF k7 AA el RO YgAoRA Multi—functional Transport  Satellite

(MTSAT-1R) | &#A1%¥ Japanese Advanced Meteorological Imager (JAMI) Al oA
A H = WAL Full-disk #7489 A 9 Se s dues g ARe Ags)
At 578 JAMI AE e =4 342 0.725 m(VIS), 10.8 im(IR1), 12.0 im(IR2), 6.75
m(IR3), 3.75 mIR4) ] $1x)3] Arh.
T5 AR AEEY HAFTe Al 75AE FHFAERY JHede AA g o] 2
sttt Aol = CMDPS daglFelr 584 daugFol o s @dsiy,
2159 #52 1143} % International Satellite Cloud Climatology Project ISCCP)
S84 7' (Rossow and Garder 1993a)<= &-&3}%lt} ISCCP+= T8 HAE fdl, o
22 VISH RG] AFEY AHS Ao

|

g 41 12 fo
i kI o

& g

Clear: (BTiri“"—BTry) <IRTHR and (Lyis—Lyis™) <VISTHR
Cloudy: (BTwri"—BTir1)>IRTHR or (Lyis—Lvis™)>VISTHR (1)

o371 BT, BTk, Lvis, Lyis™™ = ZH2F IR1 A 3225 IR1 ¥ 3 E&%, VIS



P ke AR B Code:NMSC/SCI/ATBD/CP

u 7] /E}X]_Jgjjq a}\] €l Igsue:l.o Date:2012.12.26

File: CP-ATBD_V4.0.hwp

s KA oy E 7|E BAA |Page : 122
A JARE, VIS 3 HAbelth. Lyst ISCCP &ag]F3 o] AE nj&=2 244
= © 3]'

Abggolth, A AZ IRTHR 12.0 Kol VISTHRS & djste] 6.0 %, el ol
1 3.0 %elth o714 FEHAY FaAS T2 ] SAES] Ak s 4o
S fddfoF 3 Aot (Rossow and Garder 1993b). ¥ HAEo|AE BT Lvis™)E
2006 84 3 =3t ZF UTCell thgh Heh(H ) ghe= A48t VISTHR:= ISCCP
T sdeAT, =4 AakE IR - =% wio] IRTHRS Rossow and Gardar
(1993a) el Al A gk ghreh §2of sl 6 K, afjFell thall 1 K7} =t} wheba] ISCCP &
T FHEY FEstA Ado] gs dAsit wels A (DellA IR1 23 9S o] g3t

A W & HAE 5 JAMI FOVelA 2006 8€ H+ oF 57.3 %5 #A] 3t}
o] = v A F 715w =4 dye}l vl wdwtsitl. Rossow et al.(1993) ¢ ¢
st ISCCP C2(1984—1988)°lX  62.7 %, Gridded surface weather station
reports (SOBS) (1971-1981)¢l4  61.2%, METEOR(1976—-1988)|4 61.4 %,
Nimbus—7(1980—-1984) |4 51.8 %= FAs}Ft}. F&535FojoF & F MODISS &+
S A/ B 77.6 B E, JAMIS @Rt 4 "Wk Folth o] MODIS7}
18718 MEE 7FA 3L B F& FOVelA, g1 Aws 2§ theket Fee
st7] ol vk, whebA 9] ol o) sk FFE R A A AAlel vl e =2

o

— =
5t 9l Aol olF o] 7 T Au AEE Ed BHAYS X1 e A

O

>,

x2
£

oo

3.4.1.2. AFTHEAY O AA HS)

AZ=L 2006 8€ 3 &7t JAMI Full-disk G4te] tial 3= ). o] 717+e A3k
A FE FArste] A EAARE, ©]713Fe] Field of view (FOV) & AHY AAAIE
A4 A S T And, 24, U]y 7t AFRE, B35 2 Hkzbo] 7HE 4
A e AsS xghsith Algrt, o] 7|13 59F Saomi®t Bopha$l £ 2 HFo] &
Folo] kw4 AR AESIT BAIS AT AN 8o FE A o] o7t R Y-S
etst wj, o] AF 77 duEFY F THS AT £ A= HAH Y T|7kolg

2+ AFoAAE 7 7 FHY 75 AFEE, S A4 ¢agEs S8 AkEE TR
AF& % (base product)” ¥ AMEtigtw 5733 wgdo] =2k st dA Hd dags

H

(Choi et al. 2007)9] “&H= AF&E (final product)” < Z}z} AZ/¥|wdle] A
dugFe] Y As Fetstdlh 71 E4E IR1% IR2 A F 7HA NS AR5
2bEEH, HFE FEYS IR, IR2, IR3 A9 BFE AMEStt 72 88 HF T8
S Blw sk Choi et al. (2007) 9 A70% IR3 FEA AE 9ad& 78 8 4 Qo
2 ATolA AEgE 74 AbEES] WA Table 3o Q9= o] it

= 717179174 Al E - 11 -
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Table 3. Definitions of terms used in this analysis.

Term Unit Definition
Base CP |unitless Cloud phase is determined by BT and BTiri —BTire tests
Cloud phase is determined by BTk, BTk —BTire, and

BTirs tests in table 1.

Final CP |unitless

AAEAES B AF 3 A FFoIh AULAES BASI AEE Y WL E
guistel, o] BEL B AEEe) AN NHAY L AFHoR AES 5 vt

(2) 7157k vl
713k vlas AbEEo] VS A R 2 A AEEnket A5 dA] Felsts Esolt.

Zgko] @A HF (bias) Ho] A=A Febdk 4= Q.

U, 2 HASolMe= 2006 829 Hgtoz 3

of lwajof k=gt AF] s vetst = it} oA

T T, BT, FAY, GO, FAEAW S ojs) MODIS AEE
b

(4) sta Pl

v Eto 7 5 HH AEES oW E B2 A5 Bluste] oy WeE wofsit)
2 AselA MODO6 collection 5 -5 A&7} Bx A5E AFEHUTH F+ MTSAT#
MODIS® 54 974 84 3t = zkol= & st vla 39 e 2
A71ell, & A e A= Choi et al.(2007) ¢l 4] &7]%F, MODIS 3 =2%E d¥sto] &z
o] duelFS Syt A& A7el MODIS 7574 AFEAEE vlust A7E Bl
o] A% 89 2EET MODIS AFEE3F stahe s A st

==

o}
=
%!

=777 9173 Al E -12 -
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(1) CMDPS A=
T5742 MODIS 985 vtg o s ASHIT A5 & Terra A F Aqua #1439
Az v e 119 195 E 1149 5949 AS A8

(2) MNLA A HF

Aol AFEE JAMI EAF 2 #5710 33 sl =+ 4 kmolt}. Full-disk 973
FolAlol Ul ME|FF, S, F=9 dFE(80.5° S—80.5° N, 60.4° E—-139.4° W)=
Foksh=d FA °H°k7Vo-?4" o] 1A &}k FAFak

JAMI 973& o]l g3 At=% E3 vlwd7] Yl Moderate Resolution Imaging
Spectroradiometer MODIS) & A& (MODO6, collection 5) & AF&-38F3Ith. o] zFg 9
= 5km HA (nadir) FE TFEFo] E3E O 3t (Platnick et al. 2003). o]d WA
Bt} collection 5 AFE A FFE HL & £doA 2E& = ok (Baum et al. 2005,
King et al. 2006, Yang et al. 2007). & A<M+ 2006 8€ 5-11Y 7|7+ FH A El
BFF(10" —30" N, 113" —149" E)elX 8 & (granule; 5% #5 A8)E FH53
=3

< MODO6 TF74=> F+ 7HA HJ‘?Q o7 AbEE 4], Bispectral IR Al@ 3}
Shortwave IR A]&o]t}. Bispectral IR A/ @< 8.5 me 11 m ME=E AFgst=d o] ®
.S Strabala et al. (1994)0] &783%F 8.5, 11, 12 mm= o] €3} trispectral IR A8 S ©
=3}t Zlolt}h (Menzel et al. 2006). Shortwave IR A8 7FA1F, 49, A9 Wi=E
E3tsto] A Wl FEFETFA AE REY AdREo)7| & 3tk (King et al. 2006).
Shortwave IR Algo] o] @& AE RS AFESY] wiol, A Er & FEAE A
=9l Stk 28y o] 2 &4 v Fek AbEo] VhedEH e MTSAT—1R9] A
25 o] &3at7] ol webA A F ol A= Bispectral IR A€ 22 5E A& ¥ MODIS
TE4= ol &3tk MODIS 7572 9%, da74, 34, vgelde 4714 7hH e
=

MODIS Z=#}3} # level-3 4 th7] A& (MODOS, collection 5) & L3 H57]7F
of sl 3= MODO8% 1" AxE ghe 7FAW MODO6C. =48 Aikd
MODO08 AZF71iHat -5 A= R E Fargtolth, Fo1x AAfel thgh A AL v‘f‘—?%
A&l HEE AREE AT

= 717179174 Al E - 13 -
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3.4.3. AFTAALH

(1) CMDPS A=

Terra Z18]11 Aqua 91743 A5 WOH 242y AR Tl dial AFE AL A A= F
AERE vl ASHATH AYEE 307 o]ste] AHoja T %E 30° )4 60° 0]3}94
Ao g Aoyt A&7k A= —‘?43]1/\1% homogeneous®t 72 -9-o tjslA vt A%
at7] Sl MODIS®S] 5x53kae) A 270 kA o] 48] zpol7} vp= Fi2 A5 ollA xﬂﬂa}
At

(2) MR A AF
s}A4 Hlw Al MODISAF=7F ¢are]lse o8 AR=E 2gorn=z Ayt Fgs] dX
=

=

3.4.4. A5EHEH

(1) CMDPS A=
A3}= PC, PSS, HSS® A8 3 A 7HA] B duaS 4 U 24 AZ0 =2 /)

A=t 1 A= Table 4¢f A|A| 8T}

Table 4. Validation result of cloud phase

Reference TIME PC PSS HSS
Global 0.626 0.556 0.445
MODIS (MODO06) Low 0.703 0.690 0.511
Mid 0.551 0.472 0.373
11/1~11/22 Global 0.657 0.598 0.482
MODIS (MYDO6) Low 0.781 0.749 0.617
Mid 0.536 0.509 0.346
J=d AFE B AR nAEN 98§ Frhe Qe @ 5 o wa
Terra Xt} Aqua 9173 digt AF5447 =7 & 9 =4 s 2S¢ 5 Utk

(2) WEA A AT
(1) e

= 7b7178 5173 Al E - 14 -
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Fig. 7. JAMI/MTSAT—-1R radiance imagery for the five spectral channels centered at
0.725um (VIS), 10.8um (IR1), 12.0pm (IR2), 6.75um (IR3), and 3.75um (IR4) for 0333 UTC
August 7, 2006. Except for the VISchannel, the brighter color corresponds to a relatively
low value in W m2 srl ml. The full-disk imagery covers East Asia, West Pacific,
Australia, and a part of the Antarctic region (80.5S80.5N, 60.4E139.4W).

Fig. 72 2006 8¢ 7¢ 0333 UTC JAMI EAM= G4+
Intertropical convergence zone(ITCZ)E wz} #3stA Hltl VIS
ol Abgto 2 QIS FeHA 0w T/ TES A Btk s 2 of 2 Aol v
3l 5ol & EE T IR Aol B AR o s v ghel sidel, 1%

ol TEHUW/IEZEREH O W& IR BAMES WESH7] "ol B Bl IR3 4
M= 24 400 hPa o8] & T-54te] 8HA Helh. ol Fak5 tiFdolA 24
71 w7 doivr] wiEolth. 28y IR1o)H IR29 22 A9 A olx=
Fol F3o] ddt. R4 JAES drbdow 22 542 A Akl o3y
= 7Hxt

el A =2lst 571 e ~ J 4,
Aol wa} A Al 7HA 9] Foz 54 At

1o
2
AN

aﬂinm 4 £ ro

() ddl AeEgeFedA B3 755 Xgste] wlg =1 FgFor FAL T5
(i) TEHEYY =1 92 75

T
(i) ®A w23 i g 7534 259 945 vuel 9] =3 AR TR

= 7F7178-917d Al H - 15 -
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E
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=

W} TEE etk

Cloud phase

Water Mixed |ce

Fig. 8. Cloud phase derived by the CLA from the JAMI level—1b calibrated radiances
shown in Fig. 7. Base products (left) are the results of conventional methods or without
correction methods, and final products (right) from improved methods or with the

correction methods developed in the present study.

(2) 7152k vl

Table 3> H&, 7|+, MODIS 7549 7|53 Hetdth dA2 oz Asd 54
¥ MODIS 573 71 $-gkel= & zbol7) AA e, A7t %—8— TE 7 FENR
o #HE el 44 ¥ @i, 2 ¥E& MODIS 754l v 7R o] 5 IR3
mﬂ Sl AAGG A5l FrE WHEASS on|sitt IR3 Aldo] glluetd @

& St mERIg o R ol QIS Aot o] 4L XIHHM A3 # IOM Helth

Aol = MODIS

(Table 2). TFY 75 AT T58A 72
o = o

DB Do) o 158 5S FEHEE WA Bow ol 9o
SAS B koA Bt g5k 30 TE "WEM 700 hPa o]ellA= g3t 40T 7]
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qrolt}, o] FA WA FEAS 588 TS Fevt ittt Y9 AT FEY AEE
2 91.1 % A= A4 23S Helt, Su)FAE MODISE bispectral IR HH &
4 AL vEe Zed. 238 AN 284 %, vFAAAS 17.4 % ®th Liou
(2002)°l oJstd Y3t 20 THRU; 2 L5 Ze 5woA 47t 3o dSdxtet
2ol EAth HT A/ T ASFol 3 Hare] Qb Y3 30 T v LM%
TE A= A =45 7Hd 4 9t (Shupe et al. 2006, Verlinde et al. 2007). ~1¥]
o] =2 G52 Al deliAe o BE #5E Sl WEsiAord HARE dol Ut

Table 5. Comparison of cloud phases from the JAMI/MTSAT-1R and the MODIS
algorithm in August 2006. The numbers

indicate the percentage of cloud phase

(water/ice/mixed/uncertain) over the total cloud fraction. All results are calculated in the

FOV of JAML

Domain

MTSAT CP

Final

Base

MODIS CP

August

39.4/24.6/20.5/15.5

20.9/19.1/29.2/30.8

50.3/29.5/5.6/14.7

Global Day

34.2/28.2/18.2/19.4

20.9/21.6/26.0/31.4

53.2/26.7/5.1/15.0

Night

34.5/29.2/21.1/15.2

16.0/20.4/32.9/30.8

46.1/33.4/6.4/14.2

Northern

Hemisphere

30.2/29.1/22.3/18.3

21.8/23.7/29.4/25.1

48.1/32.4/4.4/15.1

Southern

Hemisphere

50.6/19.0/18.2/12.2

19.9/13.5/29.0/37.6

52.5/26.5/6.7/14.2

Polar

0.7/54.8/36.3/8.2

0.2/31.5/59.8/8.5

28.4/40.3/14.1/17.4

Midlatitude

28.9/19.6/29.8/21.7

8.8/12.9/40.4/37.9

52.7/23.8/6.8/16.7

Tropical

46.1/25.7/15.3/12.9

27.7/21.6/22.5/28.2

55.1/30.6/2.0/12.3

AL} A AN E A o) 2
,% A7k MODIS+ ¢
o @& &S
B oA}
=l 2ol ARk, §-
. MODIS CP &agFo] o
A Q1o (Menzel et al. 2006), ¥
ahieh.
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i
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e
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=2
X
rlr
e
A
£
e

(3) AAIE Bl

7153 vlart AEE ASel Mg T ARES AT 3 MODIS 4t&EE 319
AAR AdAYE BAAFA &= Kt o|FeA= 9712 #AX A sl &S] AAL
S BAE T MTSAT AFEE2 vjA7F 4 kme] AT A AFEE 7] wj&¢o] MODO08 2
Zksk @ MODIS #As9ke]l HlwE a3l 17 Aol digte] wiA] Hits 3k
MODIS/Terrat= 5+ A9 fiste] ol 10A] 3084 S Aok weba wjAlzr
MTSAT A& 7F MODIS®| 2tz s} Alzto] &s] dA|etA= o, &= wjA] HF7d 7}
AR A WEAdE g 4 Qo

712 5@ 24 AAd), HE 752 ((h) 9] 34 A4), MODIS 7574 (w< A

TEAY MEF wEA Wskge & 5 vk IR3 AR Y] adke Y PR HF E
FE s T @ 5 gled, Adel wet 1 53t eS¢ 5 ok diEE e A9
oA A& H&E& MODISS A3 1 Wit A9 Fdsith IR3 AALE ALS3S o, =
AT 759 B MODIS®] W ¥t v fAbel It v i Aol HF 5l
ekl A&7 Hl&e] MODISS ARt ¥ =082 11-20, 25-31). & 52 7|3
of o] Aol F AedE A<M W w2 HE A5 TES F o ddHe.
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Fig. 9. Time series of the ratio of ice clouds to the total clouds at nine selected sites;
base CP from IR1 and IR2 (a), and final CP from IR1, IR2, and IR3 (b).
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Table 6. Comparison of cloud phase from the MODIS IR trispectral algorithm and from
the algorithm for the COMS. The numbers (in parentheses) designate those from the
algorithm from which BT6.7 is excluded (included).

MODIS
COMS
Clear Water Mixed Ice Uncertain Total
Clear 13.0 0.0 0.0 0.0 0.0 13.0
Water 0.0 11.5 (19.7) 0.0 0.1 (0.3) 0.9 4.1 12.5 (24.1)
Mixed 0.0 2.3 (2.2) 7.1 (5.5) 21.2 (8.4) 5.8 (5.1) 36.4 (21.2)
Ice 0.0 0.0 (0.3) 0.0 (1.6) 15.6 (29.6) 0.0 (1.0) 15.6 (32.5)
Uncertain 0.0 13.8 (3.9) 0.0 3.9 (2.5) 4.9 (2.9 22.6 (9.3)
Total 13.0 27.7 7.1 40.8 11.5 100.0
4, At=43 AH
TEN FY ARE AN, A4, EBY, vFAgol Aok
Table 7. Detailed Output data for the CP algorithm.
OUTPUT DATA
. . . Pre
Parameter Mnemonic |Units|Min [Max Acc| Res To
C
Cloud phase cloud_phase - — — — — |pixel CP

5. v AIE 9 /M 74

S1A |
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