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CLOUD ANALYSIS FROM GMS INFRARED IMAGERY DATA
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Synopsis

A new method is developed to estimate the total cloud amount from GMS imagery data
by the Two-Threshold-Method (TTM) taking account of the spectral peaks due to the ground
surface and of the pixels totally covered by cloud. The approximate agreement is obtained
between the estimated values and the ground-ohserved cloud amounts over an area of about
10*km?® The possibility of classification of cloud types from GMS IR data into low, middle,
high and convective clouds is studied and found that they can be distinguished from each other
by Tgp spectral parameters except the middle and convective clouds.
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Fig. 1. The example of frequency distributions of a) Ty and b) albedo, for the case of clear sky.
Tsa of 220K, 240K, 260K, 280K and 300K corespond to digital counts of 46, 68, 96, 132 and
176, respectively in a).
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Fig. 2. Asin Fig. 1. except for the case Fig. 3. As in Fig. 1. except for the case
of total cloud amount 5. Tgg of of total cloud amount 10
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Table 2. Regression coefficients bet-

. o ween GC and FC for various
: AT:Tl_Tz
s 1) y is the corelation
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N GC.
N N
2) RMS= [71\72, (GC— GOyl
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ALBEDO
Fig. 4. Schematic figures of frequency 8.0 0.777 0.193 0.244
distributions of a) T and b) 9.0 0.773 0.194 0.246

albedo.
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Table 3. Regression coefficients bet-
ween GC and FC for various

AA=A,—A,
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0.16 0.815 0.177 0.224 Fig. 5. Schematic figure of Tgs * Albedo

0.18 0.810 0.179 0.227 2-dimensional frequency distri-

bution.
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Table 4. Corelation coefficients between GC and FC for various AT and AA

AT
AA

0.0

1.0

2.0

3.0 | 40 | 5.0 6.0 | 7.0 | 8.0 | 9.0

0.00
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Fig. 6. The comparison between ground

1.0

observed total cloud amounts

and TTM derived values when

only Tgs are used.
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GROUND TRUTH (GC)

0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
FRACTIONAL COVERAGE (FC) FRACTIONAL COVERAGE (FC)

Fig. 7. As in Fig. 6. except when only Fig. 8. As in Fig. 6. except when both
albedo data are used. Tge and albedo data are used.

7354, FHEBMRE050.825T, RMS i20.173TH Y, Tes* 7V R 2RTHEESHEAVIIEE, HBERE
$30.889, RMS 230.140TH %,

P, ABCREREF - It L 2 EBREEHR I ODVTERT. BEEFC BBERE 7V EEPEY 72V E
KA1+ 28 (Tes: Ti, Albedo: A) BIUVEABEE 7 ¥V e 2HEC 7 Vv 2 KB 25{E (Tes:
T, Albedo: A,) 2AWVWT, WABE 7 MBI EZE0HEEN (T,—T,), (A—A,) LU TRENT
HBELTHETS, 22T, T (A)BEEFHOBEL (B AN H 2HHIC & 5 ¥ — 7 OAE To(Ag)
»SHEIC & 5 Tes (Albedo) OEXREEF Wz (MNZ) DAY, T, (A,) BAT=T,-T, (AA=
A,—A) 2EAEEET, FC & GC L DHBEFREO—F L v AT (AA) ZESE,

Z3LTRDFC L GC B L 7283, Tee* 7 AREF 2IRTTHES 2HE 5FHS, BEONTGH—F
FOB T W RESFBETOHMAEIRFLEERT, HEDVEDLWI PGP oT2,

4, FHF—2IZL2ERHBOES

HETF— S/ TEREZHALELS LT 288, TOHNCZE>THELZWERHES, Harris and
Barrett!® ZEMTNOEEILE BN L LT, ER % stratiform, stratocumuliform/Mix 3 & U cumuliform
D3N EL, DMSP O L Fif 7 — 712 X 2 BB HBI#HH 2. %7z, Parikh and Ball® 3B %
Low cloud only, Middle cloud with no significant high clouds, High clouds with no significant lower
clouds, High clouds with significant lower clouds 3 & U Cb @ 5 B HIZ M EL 120 KFEE X GMS OFRS
RT A= S ER R BT 2 EREM LTI EZ 505, Table5 WRT £ 5 KER2EKX (CLSK),
#wHAE (FRAC), TBE (LO), $BE (MC), LBE (HC) HWE (CON) ¥ LUUESE (MIX) ©
7TREECAEEL . BB, #EBA (Ground Truth) Wb £t TV TERESETIBICAVIZEEOER
i, 2Bk CHBESW IR TIHERTH S,

BEDT —5 CEBEHRT RS TRE 10, BRI k> TZOEDBES 72— (BRUso
A—%) B IWTHERSH B, Harris and Barrett'® i385#/35 X — ¥ CEEFTOFERA 2 K5 2~ >

N VBRIV 7248, Parikh and Ball® 13Bs#:© 7 ¥ VD Tep 2% £ T 03—V AIE (Roberts Gradient)
¥ Tes DFEHHER BT KRETIE, FAT—F DB EESI 2L L LD T, Table6 1R T & 5 7% T 8
BEAHIIBIT B M A—F 2EELT, #hz R L 7% & 512 Ground Truth iz b L TWTHEHL R
Bz o T E L EEREE 2 KD 12,

2400, TBE, TESE, LBESIUNREDESE, &7 A-JHOER, RAHE BIMER YK
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Table 5. Criteria for classification of
cloud types

Cloud Type | Number
Sign | Name |°fData| CRITERIA
cLsk | ¢ | 4 NT=0
sky
FRAC |Fraction, 51 1<NT<7
NT=>7
LC>7,
LC |Low Cloud 5 MC4+ HC<3
CON<3
NT =7
Middle MC=7,
MC Cloud 11 HC<«3
CON<3
NT=>7
High Ck
HC igh Cloud| 16 CON<3
Convectin NT=10
CON " houd | & | conz3
NT =7
. No classified to
MIX [Mixture| 65 LC, MC,
HC or CON

Table 6. The used IR parameters

Number | Sign Definition
1 | MODE ;1(;1;&: ammode of TBB his-
2 MEDI }’{;21160 éil:glian of TBB
3 [MBAN| g, ape TEP T
4| Maxt | o, merEm TR0
5| MINI | gl dmea ™ 100
6 1%V gxﬁla‘triavl: ?fregltleugé
7 5%V glfrgrgﬂa}criagg ?regﬁeuiz{)
8 10%V ;I;JI?rE.xla‘{ia\}g %rezglew}lg%
9 0%V gl%{%lla‘t,ial\}gt}reztlzegg?
10| 95%Y | cumulative froquency
11| 9%V aiml?llaz?\}gefreﬁxeggzé
12 STDE Standard Deviation of

TBB for the area

HRT, =—-F, ZFHEOHFBKRE N, ZHEBE—F, FHEEAVWZEROHBIN LD L TE 208 %E
BhHBZEeERLTNS,

NS DHMNRZIA-FITEOBRBETC2EEODEL 2R TE I 02RO, AERKER KONV
THEL -/ 5 X —F OYE L iE%IEE 25 T, Fisher's Distance J, # (10) XD X 3 12kK»

720

Table 7. Fisher's Distances between
every 2 cloud types for Tas

mode

Cloud Type

CLSK{FRAC

LC

MC | HC |{CON

FRAC

0.270

LC

1.111}0.534

MC

3.328(2.023

1.475

HC

0.89910.568

0.207

0.824

CON

2.0981.427

1.020

0.113

0.596

MIX

1.10410.748

0.406

0.569

0.164{0.393

sz 1k~ Mik
Oikt Ok

(10)

2Ty e o BERETNEE L, jKOWT ORI
A—F K DFHEHET, ow o BETNZTHEEIL jikOw
TOENT A —5 K DERRETH 5,

Table 7 iz € — F OFEEEM O Fisher’s Distance %
RLTWEY, EIVNEVORTEE-SEESL XU
E—GFEETHLILBND D, FHEERAOLESLHE
CodRiERIckoT, SNIEZE—F, FHEE Lo 8
N7 Ay CERRHATIE, TEE-ZBBE, MR
EhEZEROXSNOEAEE B2 IENHE-TE
E) LENTIVEELWILE2ERT 3,
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5. ¥t

GMS D¢ and/or FJHREHRT — & > 510* km? HIRIC B 2 BB OMEEZICOWTHWEL, ZhFiNT
— Y DHZ L BEBHBOTREHIC OV THAERT> T

RO OVTE, EX—BLLEDROE 72V EERL T, T, 7 VR NEESHEH» SHEIC &
LYE— 7 RRBEL, BREIZXLVEFABE 7 w2 RAT 2FER2HREL, RO Ground Truth & Dkt
BRIoTHEABC 7NV 2B 7 eV 2RFIT3RERREL T, ZO220MEEXRWT, »b®
2 TTM FEEC L 2 ERMAGERPHRB LT COFBR LZHARE LM EEHEERE L RHEL 205, Hib
Tes BESARZ T EAVIZEETHHNNC L WEREE .

ERDHFNC DT, Tes BWESM S E— R, FHHEL R AWLEAEOERHAIORREREIZ DWW T
N, SOFETRYEBE—MBELORFIRENEHBETH S Z &89 72,

SHOAHEL TR, EROFTHEL - LRETT 2 LA, ARSI A -2 LA ORE T X
— I EET—ACDOVTHEL, BRBAOEECENZEROSE LR A Z A—FDHEELEZRNY,
ERHEEREL LW EEZ TV,
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