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Abstract

A simple bispectral threshold technique which reflects the temporal and spatial charac-
teristics of the analysis area has been developed to classify the cloud type and estimate
the cloud cover from GMS/S-VISSR (Stretched Visible and Infrared Spin Scan Radiome-
ter) imagery.

In this research, we divided the analysis area into land and sea to consider their differ-
ent optical properties and used the same time observation data to exclude the solar zenith
angle effects included in the raw data. Statistical clear sky radiance(CSRs) was con-
structed using maximum brightness temperature and minimum albedo from the S-VISSR
imagery data during consecutive two weeks. The CSR used in the cloud analysis was up-
dated on the daily basis by using CSRs, the standard deviation of CSRs and present raw
data to reflect the daily varation of temperature. Thresholds were applied to classify the
cloud type and estimate the cloud cover from GMS/S-VISSR imagery. We used a differ-
ent thresholds according to the earth surface type and the thresholds were enough to

—-1—-



2 Journal of the Korean Society of Remote Sensing, Vol. 9, No. 1, 1993

resolve the spatial variation of brightness temperature and the noise in raw data. To clas-
sify the ambiguous pixels, we used the time series of 2-D histogram and local standard
dewviation, and the results showed a little improvements. Visual comparisons among the
present research results, KMA’s manual analysis and observed sea level charts showed a
good agreement in quality.

L.ME

714914 AR FHAT AGE #e Azlel dEHoz @3t A7 A F-H
D2 FAGE FAAATE F-2E didAde o|277R] A-EAE ot oM}
€ ° W F2 A5z ALHT ok 744 dAAEREE T A A $
#F ¥ Age ATH7] EA A9} Z]Fws vl Ao e 454 FEEHT 9
ot 53] AA7]394(GMS, GOES 5)ed4 #53 dA4AEE #5577 #2(30%) ¥
dHe A ATHoloA ARA FEEH(EH, &L, &3, FELFYE) W$ F23A
ol &= rt Tl M= 1989 %-E 7|4 A 7|4 AR $4 R B Age] 4]
TE&HPATEH AARE ol4% A FEEA] Axda ik (AMols 9, 1990 ; wut
A&, 1990).

714944 o 712 FFAE F 7] Fol = FAWHE o] 47 AP oz NE
ARH FEEHE 5t @& A7 o]FoA glon, ofF FEEAIIHE Yoz
c}g-3 o] 3742 g 47} 9ld(Rossow et al., 1985 ; Sellers, 1984) :

- AL, threshold WHo L 752 SE9} ulE(albedo)7t AHolr} sj5me] ghsst

ot AAL o]83tx 7o (Reynolds and Vonder Haar, 1977 ; Schiffer and Rossow,

1983 ; Inoue, 1987 ; Chou et al., 1986), 7}A1dAta} z{ejeiat 21859 HZFs F Ao o] &

g Ade Fele F4AFAV vy Agshd ok 2 W sy Eol de Agel

L

£ saeolt B FAYY e BHAA ek @io)
FA%E, clustering Wy o 2 B P ol A LAS(FE, A, {4,

I

9 £5)& A7 T/ $4(properties) & Fechs Ae WA shel ANAYARE B
Aale wiye g 2 3B wo] o]& i (Desbois et al.,, 1982 ; Seze and Desbois,
1987).

- AAE, A ATE #3E o AS55e A% F= U7y 7)) £F7) o
A7z, AW ) WAE L 7 WA oz sx) FAmAE neste] B
"4 Al (radiative transfer equation) 2] #]& 3} uH4o|c}(Chahine, 1977a, 1977b ; Platt,
1983).
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99 37hA SREAIINE 247t oA AhA FHol UL BPHL AL BEAZ
F& Ft 2450 Ru(ANEWS 25, dnesd, p2aMe B4, 759 7z, o7l
Ael), =¥ o]F 84F 9 AF7el wE wWEEke] =] dEell AlF el FA glo] F83)
Zlele s Aol & FEAHEo] B o] &Alo|ch(Sellers, 1984).

Rossow et al.(1985)+ ISCCP(International Satellite Cloud Climatology Project)olA] o ¥
7HA FFEA dneEFE T A4 AN AL AFArE 2R -2 Aol disfA
qatodet 2 Aol Sisha, SRl h2A ekt ol W F PEO) G Hao) ¥
A} 3 2 (Clear Sky Radiance : CSR)& F3l= w9 zlolr} 1A F o sicha s} =3
e ik F34 AL, FALE7 AR 229 FAF 35 ? &7 ZH(Instantaneous
Field of View : [FOV) Well # 2 Ao g FFo] s Afole TE¥M] dA ¥45& 24
ot o] Holl HalAE Platt(1983) 9 o] 24 AelAx vld A#HE Bl v} Qo

B g3 B e GMS/S-VISSR(Stretched Visible and Infrared Spin Scan Radiometer) 3%
Z2ARZ2HE FEofArjo} A G| A#AA FTEEAL $% bispectral thresholds 7]= &
Wutsl+= d <lt}l. Bispectral thresholds -$-8F8-4 7] & 7)it3}= A4 Rossow et al.
(1985)0] AHg FAPE Betalr] fhato] Aol WE 7 PR HAEHE
FEEA PReFo) Wesiglon), TP BREVLRE BRI olele wEAY B
S AERWE BFeA7] sste] Ao\ AAFAd #A%S) FA EFBH(Local Stan
dard Deviation : LSD)& o]&3}dlt). e Ad Aze drjduy 23 7|Fws mde4
£2402 949 5 AT 44 949 SANRL ok

2. B ¥ 24 @y

>'|

7L X B

B AT AHe® ABE 7)AHe MESDAS(Meteorological Satellite Data Analysis
System)ell 4] =418 SFolAlol 2o Ae] 1990+ 12¥¢ 3dKE] 2047k 1500 LST9
GMS/S-VISSR #& A%, 7 d9l#Mdods 39 vt PRt Axd 728 ¥
S-VISSR9] #3gh(count value)& FHE2x ot A2 vwlFo] F+= Jook-up table So]th
aga & A7 AFAE Ao AFE7] Astd A AHANA A FEEHES} F oo
BAA 2AAE FFolr|o} g AAU7IEE A5k

VISSR+= 7FA153 A 9(05~0.7um) 7 2 2] 49 (10.5~12.5:m)ol| 4] 2] AHE 35 (spatial resolution)
ol 1A= AANA Zrzt 1.25 Y 5.0knZ # 30Ewith AFF #EIA 7] A G
Ao AR AL s & AL B8] sl A AR F o9 4 FHa

—-3—



4 Journal of the Korean Society of Remote Sensing, Vol. 9, No. 1, 1993

(pixel)wit} 184§ F&3to] AH4-slgch S-VISSR zt&w VISSR #&gtewfe A3 o
el Eeed A4 ¢ AeE olu] ZHZF(calibration) FAE A7 dFel GMS
USER’'S GUIDE(1989)¢l| A |33} look-up tabled ©o]&3lo] Fr2xo} ez A 4
#9  dok

g FRARE % 2AGYE 20x203%aE e FHGHE v

< §A 9} vpop2 EF& Agolv(Fig. 1), o] FAAelA e £fel dw3E st
&A1 2 stodch shAIuk st Ao BALEAL vl Bitsin AlFzbel & wstE vk
?'5}71 oo o] Yo el o] B AFvF Bosirin B} §9p o] &7 BAAdY

S PG dez e 7 dEMEYe §A9 iR TR AL GMS—‘% 53
"fl°l Fug)str) dEel FEol ft AFelm HAet Azt mahA x
) x)7t b8 A7 w7 dEelth

Fig. 1. Cloud cover analysis area and the code of partitioned areas.

Fig. 2= & 247)70] W@ 2Adgele] 27]e] wE VIS-IR histogramsl ¥ ZA4dE o
g Aoz Baeee] 37 zE3E 400x400, 100x100, 50x50 2 20X 2034 o]t}
714 z7te] AelA PAE Fig 114 A 2AQ, A, TN A A5k L 3
289 Solc} Fig. 2014 Wi wis} o] EAledoo] 2w FHF histograme ¥F 3}
A7t mesked ojhat WoR BRSitieE BAA%e UEst F fytel %1—% o %
ooy, whebal, FHslw Aofola ARA UL FFehA FES BAs) AT FALA
dds) z:rlE AFeA dde dooh Yok B AFAE e ARg )22 ol 9
2Hode 272 20x20348 27)% shddch 2l of F¥o HaAdE Fr BE A
ol Wate] AT Wes ook Bul, w@ AEW] THe) wEA RARHGAY 272
g2A s Aol uAE Relch
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Fig. 2. VIS-IR histograms according to the analysis area size
for the period of 4~16 December 1990.

L B

Fig. 3& & 7oA 2 Sz A4
B w9} 7ro] S8 BHAmxe CSR A4 3

9 e 2R Uehd Aolch Fig. 304
9 e BARgen YE F7b don &
% 2R destelr] stel ood e AL shdoh:
- IFOV Wlel e F2o] A8 9 T2z 23 3 olx A
- T8 AEWE 54 (black body) \
AR 7] et A AFgAel ATE BEY W B
R

Z Zl(radiance : R)2 ©g Ao
R=(1-n) Rs+n ((1-e) Rs+e Rc)

Aol A

n : IFOV Wl 4 o] -8,
Rs :

£o] gl AxEHeA 1} EALF E(radiance),
Ro: F&ol A vhet a3,
e . H}&-E (emissivity)
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Fig. 3. General flow chart of the cloud cover analysis process.

olch. o714 $1¢| 744 Hgshw e=10]22, n=0¢|" R=Rs, n=1¢|® R=Ro7} Huz
27te] 4% Ho(clear) e TE(coud) R G2 F7} otk oliw gAe AR
2719 Ao q4shn che el ostel 2P A9l %)& F¥ & Atk

T s 4
P=—— x 100
5 s 5

1) CSR¢] A4t
Bispectral thresholds $-2 2472 ¢ ¥4 ZAzl: CSRHA thresholds®] A #Add] u}
g} #9-57] W&o CSRE ohg ze] F gdAZ Astact A 2 AFHAA FFol
A gv A HAINEES k7] §jsle] dEAHQ 257 28129 3d~16% 1500
LST)el A 22 de(Hn IELE) e F&agon, o] 543 CSR(Z, CSRs)2
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shalch. o] AL oW ?‘ o ¢EE Aue LR Yo 01‘11{} T8 PHER A
] %MIE_‘?'_D}t ks 7S 7122 @ Aolh ER 3x3%ae] ¥ FAZFAAE
Aoz Asstgon sHAFAA A CSRs zhish 0|59 FAEEHA A8 S
A B3-S Hste] 2ol el Z(histogram) A F3E ¥ F Fig. 4] e gl

Fig. 4. Minimum brightness and maximum IR radiance images at 1500 LST
for the period of 3~16 December 1990, and corresponding L.SD images.

A7)4 A%l 277k JHARE AT AL A4S BAgl dFL FE A5HA
7% HFTES R W7] F9 $£57] d%e AL CSRE Fahr] ANARLH Sez
and Desbois(1987) & 2097k A& ol stsich. Fig. 4ol4 = F¥o} Fyx ool o
Fob MEARL 1249 13 10e) W2 £ WP S5 A4 FAeld HELT} o)
3 dehde e ¥ 57 Aok =Y, FF ek Aol PHEst SA% fAA
etz Qedl, ol Fagsl FHEel o Ao Molw] AMA FFo2 FIoFol
A Est Aoz g4 etz Atk FAEZEA @S FL §H © sGAeA
2A vehm glem, Fol AU THe] At Ad(FuE, o7lvel $2)f AAIAE
= 2 g Molw 9low, wirhsh o] AW AdelAE W AA bk FelAE
AFE wheh 2ol AA FAgAE ol A LF(error) ) £A7 Q7] Wl 279 o
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Fg Hasar] st A5 CSR ghe A ddd) gstel JF(CSRm)S Hstadh

the e HR MG FA Aol e CSR YHsteke T2 ¢ BAHE w3}
B} At b £4(Rossow et al, 1985)& o] 43t CSRE Tt A olch F&ol
G Agel duEs] Yushe =2A YA PFELEE T AGE Auske 44l o
2hA] Wisteo] 2 47} alok webdl, Yo CSRE F37] AalMdE Amexe] duss
aesteel gk = LEe JwsE CSRe whdsl7] $1sted $le4 F& CSRm, CSRs9)
EEEA 2 EAEAY F3AEE o)k &, 2 stao] R334 CSRmE ¥ wsto]
7t shae] BAge] FHo| Gt $ROoE BuEw I shie BAZE MR CSRsz 3
o gkell 4] -TL‘J CSRs# mAl® ¥ chal WFE skl &F 44 o] g3hgidh.

2) 2349 who) e Z(2-D- histogram) A4

ZhA 4 Aedd Aw e 23] H 2 Z Al A o] sHA F-F9 Q] AL
e M- er BA387] $18ted Fig. 59 7to] &4, st 9 wjrhell dis}le] histogram&
- ZHAdskdh Fig. 5ellA @ %2 obel4] 7§ CSRsE el Zojxm o 9+ 7 A9 #
532 ekl Feojch ulche A9) CSRst histogram 27} obF w&stA vhehd wbdd &
HAFH FA 9 Afels AYF2Y JFos Fr2x FEv WA et s 2
ok 2l 7t 3k histogram & CSRs#} #-AbshA] niche} zho] z|#wo] whgsld,
histogram B ¥% vjwz &l Al $x)e) o] Al FEwo] Barsly histogram &%
= HA #HA AdFE B 71 Aok F, AEDY BAEAe] BAsd 545 FEEFIT o
HEE vehida & 5 e AHolrh

Fig. 59 129 4246 1647t 9] F544S AAA o2 £A% Adge ofdet 2o
(23 2] A= #9945 9n|3h) :

ol U= A dvEr) 3 e2rr) Fon bzt wisFo] 248(6-4, 6-7,

16-6, 16-7) ’

- R e =S 2 HSEL Aoy 32k e WslEo] F(6-5 9-12)

- AR HERXEE AR x99 frabsht Ml =rE F(6-13, 6-15, 9-6)

- A e A et vl da s F(9-14, 16-9, 16-15, 16-16)

2-D histogramel] 4] g2 B573 77} ofsf$ F-E2 7 AF7F §3H FE] 9= F
3 ahdes F-Rolrh o] FES F2 MG Yol FEAHoR FFol dAY wEHA
< obF 22 5o 7137 wFel FEEFA o= EAH FEoR BRI
t}.

IR

e

3

[
s
ar
L

N
X
)
o

3) FAEFHA A4
ot2] 2-D histogram #Ao4] EAe] o2

Rl 2R ¥Eo TR B

He
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Fig. 5. Time series of VIS-~IR histograms for the period 4~16 December 1990.
Upper, middle and lower part are represent for the area 6, 9
and 16 in Fig. 1., respectively.

#18ko] Seze and Desbois(1987)s} Zo] FARFAAE A3t 714 FARFHAE
7} channel #53k& o]43te vl 3x35 44 EFHUAE AS5H R Astdow AAA G
© FAAC 7o Fig. 62 £ 994 75343 FAREH2 4oz 7 4
A1 ZtA &g ¢l5be] histogram HF3HE ste] GAHHI Aol o7)A A 4H A9
92 AEE vz B A2 o e Hole FEe) dFE ¢+ ok 2 = 124
16dels Hsinh, shdA 3l A8 9% A9E, 223 18dele shd AN A& FE5A
4 & 7F Aok & @2 3ol wWEAA AL s R ddelx F Al
TELZ A5HA A4S 75 USS ol 9ok

SAZEAAS] G F2 AALE, F dddeld FEA Aol AHsle FelA HAA
22 3A depa Adelyt FEF 2ol AFke] vlnH AT RolAMe A etz
ot 223 SARFRAY GANAE 27] A9} Fo) pA Az A 9o el
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Fig. 6. VIS and IR images at 1500 LST on 16 and 18 December,
and corresponding LLSD images.
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A AHE O FAE Beles FPo] glon dAgder o RESL 27] 94 Ao
AAEFH dAFHT USS & F7F Uk FAEFUANE 2 A3} 2-D histogramel 4=
RS 23 FE F A e FEol g AEHE £HY 4 U4 Fig

6ol 4 Lot} TERYE B AAAFAANE A FE) fort HMelME FEI
AeE 57 dow shdAge) Afole 1w W4E ¥ S Uk & Fig 6elM 2
£ ubsh o] HEHY A AL AU FAYY FAEFEAE 2A dehd b4
FAS FAREBAE B A vehdon, 23407 W FRALZ g 28 we o
289 A FAEFUAY grol WAFLZ 2 vhehieh

4) Thresholds& o] &% 7z} 3}49 2§

el A T3 < EAdde CSRm# S-VISSR JAES AA u|wstd 7_}’3}_/;:_2_ F=
(& $2)2E $7Y £5 AUtk A% Yedd FEEFS ANAE CSRme) ¥y
A e ¥M9Y9Y dEGeZA A4 FAe S-VISSR T2gte] ez chofy
E & Festof it A A ABERE TEL Bt FAHA g9 e A4

Zejdhe e AYF =719 thresholdsE CSRmell 83t $tri(Rossow, 1983,
Rossow et al., 1985 ; Lilijas, 1983 ; Reynolds and Vonder Haar, 1977).

Thresholds®] =7+ CSRm g3t o] ¢ B9 DA iyt &g vjx7] @&
o @& A8 FAAAY SAE wWds) EAMsie] Falojof qrh AW Qe
Rossow(1988)7} ISCCPell 4} A}-4-8|® thresholdsg 129 3~20% #}ge AHLshed 13}30
2 e EAMsted 2t ISCCPAA A" HELE49] thresholdst & 2|9} ulchol 4
77k 83 3Kolx, ol M 63} 35%0|%rh €% £4 HI}F S-VISSR A4tz A)ztH
2.2 nlaste] & A3 f A9} vlr}el M9 thresholds 22 alsle] £3o] st A Bodd
StA el en wittel T Aol P AANG @A Atk o]E B A
A3t & dFelAde 29 videllA 7tz gulzet Hrexe] Bxel FEUxE 243
% ch(Table 1). Table 16} 4] Area W3 & Fig. 1o4] 9] WZoln] BA7)7ke] 274 go]o]4

g

Table 1. Average and standard deviations of the albedo
and brightness temperature according to surface types

Area- Land Sea
Number Albedo Temperature Albedo Temperature
Mean SD Mean SD Mean SD Mean SD
1~4 4.59 .97 281.11 3.26 2.63 .37 282.42 2.68
5~8 4.76 1.20 287.55 2.87 2.99 .60 286.63 2.13
9~12 4.22 1.24 292.55 1.77 2.66 .61 291.14 2.48
13~16 4.10 .38 294.12 1.61 2.68 57 292.45 1.32
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SA) 9 vl Ao Az exe HEEe EFEUATL Ao ZEE E 5 vk Table 19
A2 %] uichol A9 thresholds 2715 0.5K4 F7HA1719A &3 AR {39 v
choll 4] FEEA Ao A5 Aol A Atk 1 A ekl 42| thresholds Z7]&
3Kell 4] 5K3tde of 7EEAY A% o $3Fo] vluwz HFgsiA &A=

AR LA A= otallg} o] 7t Ao B-AMF X% (pixel radiance : PR)#} CSRm Afe]2|
Aol wa} t}e3} 2re] = sH(TD=Temp. Diff., AD=Albedo Diff.)std 2o ulriel 2] TD
(5K)E A 9)staze ISCCPAA AH4-3 3h-& o] &-3tdrt

VIS-code = 1 PR =< (CSRm-AD)
VIS—code = 2 (CSRm-AD) < PR = CSR

VIS—code =3 CSRm < PR = (CSRm+AD)
VIS-code = 4 (CSRm+AD) < PR = (CSRm+2AD)
VIS-code =5 (CSRm+2AD) < PR =< (CSRm+3AD)
VIS-code = 6 (CSRm+3AD) < PR

IR-code = 1 PR > (CSRm+TD)
IR—code =2 (CSRm-TD) = PR > CSRm

IR-code =3 CSRm > PR > (CSRm-TD)
R-code =4 (CSRm-TD) = PR > (CSRm-2TD)
IR-code =5 (CSRm-2TD) = PR > (CSRm-3TD)

IR-code = 6 (CSRm-3TD) = PR

g9 mogrezve Rdrdgdddel 2t $2 8 Fig 75 o] EHshalch Fig 7o14
HC, MCx VIS®} IR 5 <Azt A EAld FEo2 #Ad ez HCe A &
Ha=7} ¢ 5kn oAl FEelz MCe ¢ 3~5kmgl FEeolth. LC= VIS 93+, CC=
IRel| o5l FEo2 A" Aolth F LCe T59 &7t AEH] X9 F4H& 35
£ CCx dvizrt AFEHA £ xeol7} 9+ cirrusF2] 5 (Inoue, 1987 ; Desbois et al,
1982)& 9ln] &t

UC(Uncertain-Cloudy-pixel)x= 7z} 349 Ha13xe} CSRm32] }eo]7} threshold gtx.ch
£ =3 threshold @& F vl @& ucke e He RE HaFoldh F UCk €742
Wel FEo] ¥EAo2 oA, Aol e BHY A A, $HLEA AW £
A g3 P FIHA Ao AFRAch wel o] Fio] gow TFEAM AA HY
Ax 7tag 7ot
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LEGEND
CR Clear ucC Uncertain-Cloudy
LC Low-Cloudy MC Middle-Cloudy
CcC Cirrus HC Thick-High-Cloudy
VIS-code
6 | LC | LC { LC } MC | MC | HC
5| LC | LC | LC | MC | MC | HC
4| UC { UC | UC | UC | MC | MC
3 CR|CR|CR| UC | CC cC
2} CR|CR|CR| UC | CC cC
1 CR | CR | CR | UC | CC cc

1 2 3 4 5 6 IR-code
Fig. 7. Scheamatic presentation of cloud analysis code
values in the bispectral thresholds method.

5) Uncertain-cloudy 34.9] 54

TEEA A9 FLAL Folx F848 F4419171 98l uncertain—cloudy 3%
Al 73 87t ok Table 2= 7z 3o @& FAEEAAL S A £A471270(124 3
~16)oA F& Aoz IARFHAL ol &3 webr Aolgs ¢ F dth WF
A4 A9 AS FAZEHAG] AN 2 R FAAN A ARt FEe] Qe
Atde F AAAE BT obF AL 4 5 ok A7 olF HFEE threshold
oz st UCE #7% 3tiel Hgste A&7 7F5°] flv AEZHE oA 23 F 2
S} UCE stadeh 2 Aah A%l me} sole AN UCY & x3de 29 + 94
th(Table 3 #3x).

Table 2. Average and standard deviations of the LSD according to cloud types

B.T. (K) Albedo(%) Number
Cloud type Mean S.D. Mean S.D. pi?{fels
Thick high 3.42 1.56 3.69 1.66 2487
Middle 3.23 1.53 3.94 1.76 7506
Low level 4.38 2.49 3.86 1.75 7440
Cirrus 7.87 6.85 3.98 2.31 7452
Uncertain 9.07 6.00 3.97 2.25 41759
Clear 3.28 3.10 -4.20 2.42 28334
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Table 3. Cloud cover(% ) analysis results for the same period in Fig. 8
1990. 12. 16. 1500 LST

AREA HC MC LC CcC ucC Total

NO.SD SD NO.SD SD NO.SD SD

1 3.2 9.5 1 53.0 53.0 18.7 17.0 84.6 82.8
2 .0 9 .0 13.6 13.9 18.5 12.8 32.9 27.5
3 .0 5.4 .0 9 11 49.8 47.0 56.2 53.7
4 59 273 3.1 31.0 31.6 10.9 9.8 78.8 77.8
5 423 116 .0 35.5 35.5 3.2 2.7 92.1 92.1
6 3 119 4.1 21.7 25.5 18.7 11.2 56.9 53.0
7 .0 4.9 3.4 4.1 4.7 23.5 22.2 36.0 35.2
8 52 268 12.7 28.2 30.2 17.6 15.8 91.2 90.7
9 247 731 4 1.8 1.8 .0 .0 100.0 100.0
10 11 513 3.5 23.5 25.3 14.3 10.3 93.2 91.6
11 0 381 18.6 12.3 13.9 21.2 19.7 90.6 90.3

12 0 165 11.1 10.1 13.1 23.5 20.6 61.8 61.4
13 11 242 73.9 3 3 4 4 100.0 100.0
14 12 358 37.5 13.3 16.3 9.4 5.1 96.5 95.9
15 0 292 25.6 6.2 9.1 26.3 23.7 87.9 87.7
16 1 3538 28.3 11.0 13.1 15.0 13.1 90.5 90.4
1990. 12. 18. 1500 LST
AREA HC MC LC cc uc Total

NO.SD SD NO. SD SD NO.SD SD

1 .0 3.6 3 2 0 14.9 13.4 18.8 18.5
2 .0 .0 .0 .0 .0 1.9 1.3 1.9 1.3
3 .0 4.7 .8 2.6 2.5 28.2 27.6 36.2 35.6
4 .0 301 2.5 13.6 13.2 8.6 7.9 54.9 54.1
5 2 2.9 3 3.3 2.8 20.5 16.3 26.1 22.9
6 0 13.0 6.0 5.7 1.8 15.7 10.6 36.9 35.3
7 0 136 5.1 3.8 2.3 24.6 22.7 45.9 45.3
8 111 403 7.2 33.2 32.0 8.2 6.3 98.2 98.1
9 274 5.0 0 14.4 13.8 22.1 16.7 68.2 63.5
10 20 223 18.2 16.3 13.6 17.6 11.4 744 70.2
11 1.3 498 20.5 195 18.2 7.8 7.2 98.4 98.4
12 4 256 15.6 28.0 23.8 20.8 16.6 86.3 86.3
13 36.9 8.8 38.0 16.2 16.1 .0 .0 99.9 99.8
14 2 310 45.5 16.9 14.0 8.0 5.1 99.2 98.8
15 0 339 35.5 10.6 8.8 18.2 16.1 96.2 96.1
16 0 275 36.2 13.2 8.7 20.6 16.3 93.4 93.2




Cloud Cover Analysis from the GMS/S-VISSR Imagery—Suh et al. 15

3. 24 &0t A £

Bispectral thresholds #8524 7142 129 3~2049] S-VISSR %Aztse A&}
2 % 16, 1899) TEEY AARE UL Seld $go] folstes Pt wmas}oa
Fig. 8o Jetliglew 7t EHdgoAe] & @& £3& FF3H(Table Fo24 &
%o EAA £A(cloud climatology)elvt 7| F 29 Aol 143 5 A 3txch Table 3eff
A 43| threshold gtate 2 FE& EF3 7ol No.SD gtelxz 2 Aefell 4 UCe st
FANEEA2} G H43 AAs} SD ot 9 ghEolvh 7IANAAY BFFARE ol &3l 7]
ARQAE FAY o FEHe2 e FAH F9 shvirl #4ZRE AFE A8 Side
g 9lg Aolth 2 FellAE FEIH Zo] AAoA ASZZ ws} HAeA VEHF W B5
o] th2 3 Azbel| aie} wWiste] ofe] E Afele off zeEch &% A A AA
HAEE S8t 7|3 A £ dAFolxel Fdg A AEE FRHeE FHY FEEHE
g o433t ch(Fig. 9). .

Fig. 6, Fig. 8 ¥ Fig. 95 vlaste B 2 odpellx £M% Ay} vlay Gids o
T ok 2 A2 vlaA BAE7)7} foldt AFEoldt FEEE AYsnx 129 1649
daflak Folt shdA s, 1749 K& AW A W 1849 shAHH d¥E @
o aF&o] & “415131——"~ B 57} olok =g, FES AANA £70A1Z el HiH
22 FEo de AY g3 722 ERstgen 1 9 184U9 581154 Pl e &
e FEELE “ad%lﬂ} 16, 184 9] x| Ho] HHFAUTY TF EFE e,
ol dolME A A uie} o] A EWY & A X BRI Aoz °l —tr’"hr"—c" dew o
A7t "asichn £ Table 39 72 £ 42 £33 Fig. 6& A7 o2 vwsly
B 7o) ofF WAV A9 e A%, 2o withel Mo e 4 A dAFS ¢
g oleh ey EA o] KAt sigtale] 23 446, 7, 1003 AHell Fol UAH
HALEAo] Hagh 9(3, 5)9 %L AAK ot @A EAHstdo sigtAel A ol
AAuch @A 248 AL BAddge FEsE FAolA A2 BFP 29 £H99 F
ol wiohE T Fo| RolA AUl ez CSR ghe] ¥A&slr] Wz £
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Fig. 8. False color images of the cloud type classification results
at 1500 LST, 16 and 18 December 1990.
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TE 24
(7143 71474 H47144%)
1990+ 124 164 15:00 LST 19903 124 184 15:00 LST

Y o
~TN AL A¢Y TE L 2AeY TE OPN : &-eo] 20% wl%t
~ g 1Y TF S 3¢ EE W MOP : 3o} 20~50%
w1 53¢ E> A MCO : &3e| 50~80%
o o] " A

CVD : &3] 80% °|4
Fig. 9. The Nephanalyses map drawn by experts in the Korea Meteorology
Administration for the same period in Fig. 8.

4. 4 &

£ dFelAe FFoklel AQel o] ARz ¢3¢ #Asl7] $1¥ bispectral thresh-
olds &% £47'§& /Nt GMS/S-VISSR #t&el g3t Bohch. 384 o] 3
e 37 did 78] g AfeE AHH A AxdAe] FRHel G2 AR
CSR #A7|17F dA A @om2 olF 3 B4 dne|Fo utdsiodol s, °|& Hsltd
THFEEAHAYS DM YYeE Y ARWS §A 9 viokE TR

Bispectral thresholds 7|¥el} 23 384 ZHt= CSR# thresholdse] Adxd] wata
F2 ZAA"c CSRs# EA42ae] F33e ol ez s CSR ghell 4%S F& dF 1

£79 9%, A54e 72 9 d7l9 J%e Hasssion CSRY ddshe weistdc
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