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ACRONYM MEANING

ATBD Algorithm Theoretical Basis Document

CA Cloud Amount

CBH Cloud Bottom Height

CF Cloud Fraction

CLA Cloud Analysis

CLD Cloud Detection

COMS Communication, Ocean, and Meteorological Satellite
COoT Cloud Optical Thickness

CY Cloud Type

ELA Extended Local Area

ETRI Electronics and Telecommunications Research Institute
FD Full-Disk

FOV Field of View

GK—-2A GEO—KOMPSAT—-2A

NCOT Nighttime Cloud Optical Thickness

RMSE Root Mean Square Error

SC Sky Cover
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1. A& E lQ

Variable Attribute
Name Type | shape Name Value Type
long_name AMI L2 cloud amount string
_Unsigned TRUE string
_FillValue 65535 short
valid_min 0 short
valid_max 100 short
<dim scale_factor 0.01 float
CA short L
vdim [ add_offset 0 float
units - string
grid_mapping GK—2A_imager_projection string
product_meanin .
- string
gs
ancillary_variab .
- string
les
long_name AMI L2 cloud fraction string
_Unsigned TRUE string
_FillValue 65535 short
valid_min 0 short
valid_max 10000 short
<dim scale_factor 0.01 float
CF short L
vdim  |"3dd_offset 0 float
units % string
grid_mapping GK—2A_imager_projection string
product_meanin .
- string
gs
ancillary_variab .
- string
les




A& A9 (Definition for the Products)
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Cloud
detection

Read cloud
detection data

In a window

N
Calculate the distance (d)
between target pixel to
center of the window

dpixelﬁl’window
Cloud pixel

Calculate maximum and
minimum value of zenith
angle 8 and azimuth angle ¢
of a pixel, with given Cloud

Bottom Height

L

Record maximum and
minimum 8 and ¢ for
preventing duplication

N

Calculate Cloud Amcunt by
integrating the amount of
cloud and sky that projected

to a celestial dome
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Cloud
detection

Read cloud
detection data

In a window

Calculate the distance (d)
between target pixel to
center of the window

dpixel < Fwindow

Count the number of the sky
pixels in the window

Cloud pixel

Count the number of the
cloud pixel in the window

N

Calculate
Cloud Fraction
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2.3.1 Level—1B

2 dygFe FEHAARE o]gste] %S AtEdt. L1IB AsE AFESHA
=Tt
2.3.2 Level—2

2.3.2.1 A9 2A% FFEA

T5 %A (Cloud Detection, CLD)AI5E g€x5=2 AFgst, 3t 3iho] 59
F/5E YERdY Fgol &A1Y FF 75 Cloud)Hd 5 &E =+ (Probably
Cloud) 9] #eo=z ®7|3t}h B dugFL 45 2 485 g5 =
A g3 Ab=siot

tlo
all
=
o
td
all

ArksE daugFoa Frbgor AAtsteE 13 (10.4m) AMES &85k

FW=%5 (Cloud Emissivity) AF55 A&ttt F+5%WE5 (10.4m) 2 7]

A2 t7le] F ddoz gk PAS ALt A xeF oA
5

AL Wil wel Bx 87} thErh Method 09 A$ H=-9X4% 719
BAG (SC—CF constant, Ko_p) & 73l A€ 12e8str] f1§olal, Method 29]
TENEEAES HXAEE o]f3tt. Method 19 A$ FEHUEEAZY

2] of tjet ARE WYstr] fsl =A% (Cloud Bottom Height,

CBH) & A&tz o A dugFolMdes dFAAHILEAOkm) = gl

:

Ancillary Data Type
Method O Ksc-cr Text
Method 1 CBH(10km), Cloud Text, Net—CDF
Emissivity
Method 2 Cloud Emissivity Net—CDF
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1% (Cloud bottom Height; CBH)E o]&3td HSFe AHES 7HA+=
+ZF AFAQ WAL eSS AES ¢ QT
ol71A, HH F33xA (Cartesian Coordinate) ol sF3st= CLDA= W F3EA
(Spherical Coordinate) & W&sl= Zlo] 71 F sl 4= 2 T4 i}ioﬂ off st
T5 29 A molx 3] depAe Wee] FHe FYHE FEY 4
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A BEAS 9 20219 112 (4€9) AHEE
1H7 & 0.8601 #k& YERNAIRE 30km REAE ol A]
—0.17% Bias7} 7F& 0 7M. +5& EdHH< golm® A ¥ E (Proportion
Correct,PC) #HZF AFo]Z ol&Fom PCt2 F7Fo] 1000 7MH&5E A% Axr}
kol 7= #ASHY dAZVE E=SS du|sith. 8243k 7K ¥H4 5km
HAAZM A Agtsitt, AA FERAA ] Aehetx] 2020d 3€ 269 09:00 KST
At R FHAaEE AYe 27 50 e

¥ 3. HHANENAE 24 A A3

Radius (km) Correlation Bias PC£2
5 0.88 0.59 82.4
30 0.87 —-0.17 81.6
60 0.86 -0.41 80.5

[e) = ] O] 1l
20, 30, 40, 50, 60km) o] HAAHA ZZ} F+5 4 FEIYo] o HdH S
golgict, A3 Ay HHAEWHE Skmyl A oz ddyoe] B dyglE: WA

GK2A CA 2020.03.26. 00:00 UTC GK2A CA 2020.03.26. 00:00 UTC

125 130

130 s 125 130 DA 25 130
Cltear 9 Mosty clowdy M cloty Dlarear 9 Mosty cloudy M cloudy Clarear 1 Mosty cloudy M clowy
GK2A CA 2020.03.26. 00:00 UTC GK2A CA 2020.03.26. 00:00 UTC GK2A CA 2020.03.26. 00:00 UTC GK2A CA 2020.03.26. 00:00 UTC

120 125 130 120 125 130
P

125

g & 2 8
120 125 130 120 125 130

g 8 ¢ B
130 X 125 3 3
Olcrear M vosty cloody M cioudy Oetear M vosty clondy M cioudy

3 130 -
Dtear M wosty cloudy M croudy Otear M wosty cloudy M cioudy
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Astty, A3 Abs WHES AR TR vUwoewEA 2 e vl A=
HEg e sidetes A AL & Qo o, AtE 499 T4 gael dis] AAtel]
o] F | 2+&3 (Calculation window)+= HFEA] &= 7))

Radius
nx = 2X ———FOV__ 41 (1)
Resolutlon},ixely «

Radi
Resolutlon},ixely v

N (PixelCalculation Window) = nx xXny (3)

B 2udEeld 4% WAL 5 km, B4 AAEE £ D 2T 2 kmolth webA,
B queFe) S 5 x5 daE Y, B4 dadl A AR 3.3)elth

WE B B pixel() 9 T4 i Aol ALzt AEwARG AL W, H3
shart A4E ol TP

Calculation Window ( nx %X ny pixels)

Pixel(i, j) Pixel(i, j)
o — ixel(i, j
[P N T
~ | S'::__
K LI ) 2 .
9 \ 3
VAR
% e
S o
Y Resolutionp,
[ 1< |
. \‘.4. ........ RadIUSFO\/ T TETTTTY > I = 1: 2! 3! (s nx
° | j=123 .y

Pixeleenter(5-+ 1, 27 +1)
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- P(x, Y, Z), S~
Y
X
a9 6. A #HEAL 7 HFuAR B JYFY FHFde vlset A
bzl HAE 98, T4 daE HAu FHAEAY AF 0o EFrh oW FIAx
pixel (,)7F TFY W, T7F &9 FEH, FHH AAJA x¢ y&= veH Zo
AlArE o,
x = Resolutionp;, ., , X (i £0.5) (7)
y = Resolutionp;, X(j £0.5) (8)
ojuff Wzt v o] Aatd
0 =tan ! (z) )]
JA 7] ARS8
Hedes Ade @&
1), dA AR

] 2 Q3 CBHY: z9 Ftoltl. B dagSoA9 z= AE A
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Cloud area = N(Pixelnqgy,

oudy
Sky area = N(Pixelpoy) (17)
- _ N(Pixelb‘OV, cloudy)
Cloud Fraction = N ixeloy) (18)

2.6. A=

YR YA AR vg Gzl s wel A5 (Full Disk, FD),
=2 Folrlo} 9 (Extended Local Area, ELA) <l sl At=¥ )
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RMSE = 3

Correlation = 0.7
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Ast AR R srkele ARG L3 fAF AR, vAWA, AHo] EAL o
NASEG SFnch £ AFEE AL F 94 BF 2ATES e gE ol
oo, ALY 2ATE BAYL A FAE Be IR P NERS
WA Ak AEE WA A A BEATE uekzl AW AN A

7o 2 A A (20 4~11€¢: 0.79(Correlation), 1.09(Bias), 2.72(RMSE), PC*=2
73.55%) LugErRt A F (219 4~11€¥€: 0.84(Correlation), —0.37 (Bias),
2.23(RMSE), PC*2 78.63%) % 1g]5o] 7/IdE Aoz Hojgr) 21d 4~11¢ €49
AT Ay 245 98 252 ST FEol AEAYHA A= AEQ] 6~8€
A5 ABATF7E ARG ¥ RMSE, Bias7t 2 o2 HART A7dE HF
25015 ®B7] Qe a®l 73 o] yEhen, A% A3 A3 RMSE(2.2), R(0.84),
Bias(—0.35) %= 7Foh =3 39 FE& 0.8 olste] AddA #e 7k
AZbe =, si7F A= Al7lelth. a”elA] x#ELS <FEHAAINE ST e Akl :

P Ak UERATH ol oW/SET] A FE EASFSCE FAE oA w

B 52 %)
AREE He & 5 o

Cloud Amount

PC(%) |PC*1(%) |PCE2(%) R Bias RMSE
2021.4. 43.90 69.12 82.38 0.88 —0.59 2.08
2021.5. 40.95 69.00 82.62 0.87 —-0.33 2.11
2021.6. 27.02 56.47 75.53 0.79 —0.50 2.36
2021.7. 21.69 52.84 71.56 0.73 -0.61 2.47
2021.8. 27.97 60.95 78.22 0.75 -0.26 2.25
2021.9. 29.17 62.73 79.18 0.82 —-0.32 2.19
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XL AEE FE JERE
Variable Attribute
Name Type | shape Name Value Type
long_name AMI L2 cloud fraction quality flag string
_Unsigned TRUE string
_FillValue 255 byte
valid_min 0 byte
valid_max 4 byte
units - string
xdim,
CF_DQF byte ydim 0: Valid, good quality converged
retrieval
1: Invalid pixel due to space view
2. Invalid due to cloud mask being
. probably cloud _
flag_meanings 3: Invalid due to window size string
4: Failed retrieval
5. Due to CLD errors form using
visible channels
(i.e., sun glint, day/night transition)
long_name AMI L2 cloud amount quality flag string
_Unsigned TRUE string
_FillValue 255 byte
valid_min 0 byte
valid_max 5 byte
units - string
CA_DQF byte Xdi_m’ 0: Valid, good quality converged
ydim retrieval
1: Invalid pixel due to space view
2. Invalid due to cloud mask being
probably cloud
flag_meanings 3: Inval}d due to WlnFiOW size string
4: Invalid due to ancillary
5: Failed retrieval
6: Due to CLD errors form using
visible channels
(i.e., sun glint, day/night transition)

23




g A

ksl

4.4 oA}

o

29 g

o webA, T

0 % W% 100 % ©o)Ato)

o =
AR AN goR A

=
™

o] T

ks
-

=8

24



o

5 A

5. 7H4

A= AT vk, o] 9] o] XKool A

A g3te]

ol

o) T

o8 o

boA gk

5|
pid

il

B w3tz

oy
e

- go

N

;OU.

o
op

m

o

ol
o
Lo

;o.t

el

7Fg Ak el A

=

T5 3387 (Nighttime
=

o EHule] g Fns
o}

sl

¢}

o] &
2km X2km¢ AEE zk7)o,

=

=

L —

T

=

COoT)

spof 7

2] Foll A

25

Thickness,

3]

A4 A

o]}

=
=

s
=1
= O

_(?4
:rL

7 (Cloud Optical

o

=

‘]

5.3 /A

Folelgl

o}

1

Cloud Optical Thickness, NCOT)Z o] &
°

R



313

6.

Ahn, M. H., Seo, E. J., Chung, C. Y., Sohn, B. J., Suh, M. S. and Oh, M.,
Introduction to the COMS meteorological data processing system, International

atad

Symposium on Remote Sensing 2005, Jeju, Korea.

American Meteorological Society, glossary of meteorology,
http://glossary.ametsoc.org/wiki/Main_Page.

Choi, Y.—S. and C.—H. Ho, Earth and environmental remote sensing community in
South Korea: A review, Remote Sensing Applications: Society and Environment, 2, 66 —
76, 2015.

Hahn, C., W. Rossow, and S. Warren, ISCCP cloud properties associated with standard
cloud types identified in individual surface observation. J. Climate, 14, 11—28, 2001.

Harshvardhan, D. A. Randall, and T. G. Corsetti, Earth radiation budget and cloudiness
simulations with a general circulation model. J. Atmos. Sci., 46, 1922—1942, 1989.

Kassianov, E. I., Long, C. N. and Ovtchinnikov, M., Cloud sky cover versus cloud
fraction: whole—sky simulations and observations, J. Appl. Meteor., 44, 86—98, 2005.

Ma, J., Wu, H., Wang, C., Zhang, X., Li, Z., & Wang, X. (2014). Multiyear satellite
and surface observations of cloud fraction over China. Journal of Geophysical
Research: Atmospheres, 119(12), 7655—7666.

Minnis, P., Viewing zenith angle dependence of cloudiness determined from coincident
GOES EAST and GOES WEST data. J. Geophys. Res., 94, 2303—-2320, 1989.

Oh, H. R., Choi, Y. S., Ho, C. H. and Ahn, M. H., Developement of sky cover retrieval
algorithm for the Communication, Ocean and Meteorological Satellite (COMS) imagery,
J. Korean Meteor. Soc., 42, 389—396, 2006.

Rossow, W., A. Walker, and L. Garder, Comparison of ISCCP and other cloud amounts.
J. Climate, 6, 2394—-2418, 1993.

26



Sun, B., Free, M., Yoo, H. L., Foster, M. J., Heidinger, A., & Karlsson, K. G.
(2015). Variability and trends in US cloud cover: ISCCP, PATMOS—-x, and
CLARA—A1 compared to homogeneity —adjusted weather observations. Journal of
Climate, 28(11), 4373—4389.

27



