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ABI — Advanced Baseline Imager
AMI — Advanced Meteorological Imager
ATBD — Algorithm Theoretical Basis Document
BRDF — Bidirectional Reflectance Distribution Function
CIMSS — Cooperative Institute for Meteorological Satellite Studies)
CTPs — Cloud Top Properties
(Cloud Top Phase, Temperature, Pressure, and Height)
CTP — Cloud Top Pressure
DCOEW - Daytime Cloud Optical Thickness, Effective radius, and Water path

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

ISCCP - International Satellite Cloud Climatology Project

IR — Infrared

MODIS — Moderate Resolution Imaging Spectroradiometer

NIR — Near Infrared

NMSC - National Meteorological Satellite Center

NWP  — Numerical Weather Prediction

PC — Proportion Correct

SEVIRI — Spinning Enhanced Visible and Infrared Imager
VIS — Visible
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<East Asia region>
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START

0.6 ym Reflectance
11.2 p= Radiance
COT and CTP

Read L1B and cloud
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Grouping using
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Re-grouping clusters
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Type Item Parameter Usage
Surface data Surface elevation
Surface data Surface type map
Spectral properties Spectral response functions
Static Spectral properties | Spectral albedo for each surface type
Spectral properties BRDF
Data Thresholds Thresholds for ISCCP cloud type O

Look—up tables -
Climate data
Other satellite data final parameter
Channel 1: VIS0.4(0.47 um)
Channel 2: VIS0.5(0.51 m)
Channel 3: VIS0.6(0.64 um) O
Channel 4: VIS0.8(0.856 ym)
Channel 5: NIR1.3(1.38 um)
Channel 6: NIR1.6(1.61 m)
Channel 7: IR3.8(3.830 m)
Channel 8: IR6.3(6.241 ym)
Channel 9: TR6.9(6.952 m)
Level 1B for the Channel 10: IR7.3(7.344 m)
AMI Channel 11: IR8.6(8.592 m)
Channel 12: IR9.6(9.625 um)
Channel 13: IR10.4(10.403 ym)
Channel 14: IR11.2(11.212 m) O
Channel 15: IR12.4(12.364 m)
Channel 16: IR13.3(13.31 m)
start time
solar zenith angle
satellite viewing angle O
relative azimuth angle (sun/satellite)
RTTOV products
Clear sky radiance (from RTTOV)

Dynamic
data

From other AMI Cloud detec.tion
inf . Cloud fraction
mtormation Cloud optical depth O

Effective particle radiation




Cloud top O
temperature/pressure/height

Sea ice/snow detection
Sea surface temperature
Local standard Time
Total precipitation water
Relative humidity
Aerosol optical depth

NWP data Temperature profile
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ISCCP CLOUD CLASSIFICATION
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1000 | I |
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Cloud Optical Thickness

1% 4 ISCCP <% -+ (Rossow and Schiffer 1999)
3% 3 ISCCP &34
HE =i P oF}
1 A Cirrus Ci
2 AT Cirrostratus Cs
3 A T2 Deep Convection DC
4 LA Altocumulus Ac
5 S Altostratus As
6 Wt Nimbostratus Ns
7 2 Cumulus Cu
8 A Stratocumulus Sc
9 T Stratus St
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3
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B NP SN S, yEE W WES ez 9o 13
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I3 5 91ole] o] M Zw F)|AE13(Chao et al. 2009)

s P w“ ,, . i (¢)Threshold = 116 by the (d)Threshold =122 by Otsu’s
(a)Original image “Lena’ (b)Histogram image of (a) proposed method method

R @ » x % (g)Threshold = 127 by the (h)Threshold = 124 by Otsu’s
(e)Original image “Eagle (f)Histogram image of (e) proposed method method
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180
. Deep
sl Wrostratus Convedtion
310 &
440 T
Altostratus Mimbostratus

Cloud Top Pressure
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0 13 36 9.4 23 60 3179
Cloud Optical Thickness
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ZNumber
[#]AA[#BB#CC]

[SCCP cloud name

1% 9 AMI-ISCCP &8 £33 w4y
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2.6 AEE
AT 8 S5 As 439 A= FHARS] xR 3 49 2 Y
e 1-99 FEMIE v
X4 AT Y ke s
Variable Attribute
Name | Type | Shape Name Value Type
long_name AMI L2 ISCCP cloud type string
_Unsigned TRUE string
_FillValue 255 byte
valid_min 1 byte
valid_max 9 byte
units - string
grid_mapping gk2a_imager_projection string
CT byte Xdi.m, 1: Ci (Ci;rus)
ydim 2: Cs (Cirrostratus)
3: Dc (Deep Convection)
4: Ac (Altocumulus)
product_meanings 5: As (Altostratus) string
6: Ns (Nimbostratus)
7: Cu (Cumulus)
8: Sc (Stratocumulus)
9: St (Stratus)
ancillary_variables | CT_DQF string
TES L5 AE d3u8Fe 2848 e X 59 2o RS 1T w2 1
-39 FaHsE 7H
X5 TEF IE AE dugs
Variable Attribute
Name Type | Shape Name Value Type
long_name AMI L2 cloud layer_level string
_Unsigned TRUE string
_FillValue 255 byte
valid_min 1 byte
xdim, valid_max 3 byte
CLL byte ydim units - string
grid_mapping gk2a_imager_projection string
1: High
product_meanings 2. Mid string
3: Low
ancillary_variables | CT_DQF string
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Folrol 9 %melFe FeAHY JPHOR AEE AnE 2PN 7 &3
gol slgelt %89 xFow AFAUL FHAR ¥ 67 o] FeAHY

o7 BEH

NCCT) 3 d|det= 3ol £AT & (Probability of Cloud—type by the
ClusTering analysis, PCCT)o] X& =t} Holr]o} &8 Hu A 72 &
g3 Z4zbe] it gEZ YR =2 0 - 89 974 ¥y 0 - 1009 F
EE T4 E U

E 6 Foprol ¥ AE duds

Variable Attribute
Name Type | Shape Name Value Type
AMI fixed grid projection .
long_name . string
(Fixed)
grid_mapping_name geostationary (Fixed) string
latitude_of_projection_or |latitude of sub satellite
.. . . double
igin point (0.0) (Fixed)
longitude of proiection longitude of sub satellite
Origm —01-Prol ~ |point (himawari8:140.7) | double
& (L1B)
35786023 (L1B =
. perspective_point_height |nominal_satellite_height — | double
gk2a_1ma ) semi_major_axis) [meter]
ger_proje | int | n/a
ction semi_major_axis 6378137 (L1B) [meter] double
. . 6356752.314 (L1B)
semi_minor_axis double
[meter]
column_scale_factor TBD (L1B) double
line_scale_factor TBD (L1B) double
column_offset TBD (L1B) double
line_offset TBD (L1B) double
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sweep_angle_axis x (Fixed) string
AMI L2 name of primary .
long_name string
cluster cloud type
_Unsigned TRUE string
_FillValue 255 byte
valid_min 1 byte
valid_max 9 byte
units - string
NCCT1 |byte Xdl.m, grid_mapping gkZa_imager_projection string
ydim . .
1: Ci (Cirrus)
2: Cs (Cirrostratus)
3: Dc (Deep Convection)
4: Ac (Altocumulus)
product_meanings 5: As (Altostratus) string
6: Ns (Nimbostratus)
7: Cu (Cumulus)
8: Sc (Stratocumulus)
9: St (Stratus)
ancillary_variables CCT_DQF string
AMI L2 name of
long_name secondary cluster cloud]| string
type
_Unsigned TRUE string
_FillValue 255 byte
valid_min 1 byte
valid_max 9 byte
xdim, . .
NCCTZ2 |byte . |units — string
ydim
grid_mapping gk2a_imager_projection string
Ci (Cirrus)
Cs (Cirrostratus)
Dc (Deep Convection)
product_meanings (Altocumulus) string

As (Altostratus)
Ns (Nimbostratus)
Cu (Cumulus)

N o Ol W N
>
o
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8: Sc (Stratocumulus)
9: St (Stratus)

ancillary_variables CCT_DQF string
AMI L2 name of tertiary .
long_name string
cluster cloud type
_Unsigned TRUE string
_FillValue 255 byte
valid_min 1 byte
valid_max 9 byte
units — string
NCCT3 | byte X 1'm grid_mapping gkZa_imager_projection string
ydim . .
1: Ci (Cirrus)
2: Cs (Cirrostratus)
3: Dc (Deep Convection)
4: Ac (Altocumulus)
product_meanings 5: As (Altostratus) string
6: Ns (Nimbostratus)
7: Cu (Cumulus)
8: Sc (Stratocumulus)
9: St (Stratus)
ancillary_variables CCT_DQF string
AMI L2 probability of
long_name primary cluster cloud| string
type
_Unsigned TRUE string
_FillValue 255 byte
di valid_min 0 byte
xdim,

PCCTL | byte ydim |valid_max 100 byte
units % string
grid_mapping gkZa_imager_projection string
product_meanings - string
ancillary_variables CCT_DQF string

AMI L2 probability of
i long_name secondar cluster cloud| strin
PCCT2 | byte | XM [lone Y .
ydim type
_Unsigned TURE string
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_FillValue 255 byte
valid_min 0 byte
valid_max 100 byte
units % string
grid_mapping gk2a_imager_projection string
product_meanings - string
ancillary_variables CCT_DQF string
AMI L2 probability of
long_name tertiary cluster cloud| string
type
_Unsigned TRUE string
_FillValue 255 byte
PCCT3 | byte xdim, | valid_min 0 byte
ydim
valid_max 100 byte
units % string
grid_mapping gkZa_imager_projection string
product_meanings - string
ancillary_variables CCT_DQF string
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3. RoAE 4 AF
1 29 48xs 4 AFA=R
A2, GK—-2A $IAo] A= 22 dov A2 23 Fo] oy} upgbA,

GK—-2A%} &I =7r Zom Folrlol H HFUYAH S H#ZIPORE =

Himawari—8 ZAA A=A AT E o]&3ste] B9 dEATE A=3S T)

Z2t2 2% Aqua MODIS oA #=% F+& é%%?l MYDO6 %— AMI A
+39 JHAEe} TASH HeA

HEE 383519, A58 32 FAste], AM

2017d 79 24<Y O0UTC H¥ 2 & 8¢ 79 23UTC 7k4 9 717+ AS
717vo 2 &9t

¥ 7 Event 1] Ot A5 A5

Satellite File Name
MODIS MYDO6_L2.A2017205.0400.006.2017205172933.hdf

¥ 8 Event 2¢f dist H5 A=

Satellite File Name
MODIS MYDO06_L2.A2017205.0420.006.2017205172500.hdf

3.2 A% U4

AMI &3 AEE9 AT MODISO 23 2EE72] AlFHs AAIA AMI
o] 7z} 3o MODISO Al¥3F A 345 1 tf 12 v¥wste] dx 75 gl
T AAE (%) S E3to] Hrlels Zo R ity AFols T8I B FEI}A
7b EASEE A% A At (casel) & AT wHdl e A2 G5 st F
7F iAo r AS Bnk oyl melke fXste] A7 FEFSHFA S
AbZo] A3 R] e Ald| (case?)E tE Aoz #AAsT)
3.3 A% 2%

Himawari—8 #S5A5E &8st Ed 75385749 2471dS &85t
AAE AMI €3 AEES MODISoﬂ Al S JEREE e RE Y-S st

AFe A9 A9E e 2.
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£ 9 A%l AgR AHE

Case Date
1 2017. 07. 14. 0300 UTC
2 2017. 07. 14. 0340 UTC
¥ 10 74 HAS AtEelA 994 : WY
Latitude Longitude
Casel -9 - 11 130 — 155
Case?2 60 — 70 98 — 147

3.3.1 Event 1 (2017. 07. 14. 0300 UTC)

2017-07-24 04:00UTC

2017-07-24 04:00UTC

GK-2A

1% 10 MODIS AS& 33 201749 7€ 144 0300 UTC At

=g

¥ 11 Event 19 tist 5 A3

Total number of valid pixel for validation 571614
Number of concordant pixel 440702
Concordant rate (%) 77.1
201707140300 UTC At A=A WeA #5¥ Atez, 8945 78533
A £471508 AEo] gAY W ok, MODIS A% AAE AFH #F
1 dofolnt. ol Aol tieix = HFol &5 A% 5080 oldew F
w3 gHe ¢ glon, AAEE TT% TTlE AYET =2 dXES e 54

o] tpehitt.
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3.3.2 Event 2 (2017. 07. 14. 0340 UTC)

2017-07-24 04:20 UTC 2017-07-24 04:20UTC

MODIS

79 11 MODIS A=< F33 2017d 7€ 149 0340 UTC A=

¥ 12 Event 2° W3t #15 23}

Total number of valid pixel for validation 15820

Number of concordant pixel 4017

Concordant rate (%) 25.4
201707140340 UTCE #HS54d¥dE Aurd, 19k AYeA #59 A=,
Azl &8 + Sl starF AFILS d2A 19 537 FFox AFds] 2
e gl = 3l ﬂlﬁ}ﬂ 4+ﬁl*ﬁb H“ﬂ?‘é Zrol AA YEtve 9wl
]x%o] %1 |

I A= P 7H‘?:}%‘°ﬂfﬂ ﬂﬁ.@ﬂ*ﬂ 2= 01131——5 AAEH7] 93 wglo] X&F o
2 o]FojA = W, F% A9 RN 23 4EE AL MdE Aew Ty

Hc},
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Al LA

3
At 1A
)

1 5

$% AuYZS LevellB U AAWEE TEEA, 4719, 1o 3 FEF
FAE JYARE o] AEHE GneZolth Wb LevellB % ABHEE
ol frasA @S A% £8 9 TEF 1E @ FaUde @2 24 grv

4.2 Z2IH% 2 HxFE aHAE
23 dnPES YYAREA TERA, £97%, 2P0 FEFAEAS Ao
2 %, w3k % d1uglE(CA Algorithm) ¥ FHol FE8¥4 <418 E (Cloud
Analysis Algortim) 0% ZHEsith, webA, &3 dagFy &F ¢ads9] o
257 WA AbEEojol it FEEHAIGIYEFY AEE Sy E, 18
DCOEW €] o] Fof zhgafof dhrh.
3 4 Hr 9 A
A4 &5 (CT)FH Folrlol ¥ (CTCLUST, CCT) Y #2 HAHE # 13, %
148} 2o
¥ 13 AEFHA: CT
Variable Attribute
Name Type | Shape Name Value Type
long_name AMI L2 cloud type quality flag string
_Unsigned TRUE string
_FillValue 255 byte
valid_min 0 byte
valid_max 5 byte
units - string
0: Valid, good quality converged
retrieval
xdim 1: Invalid pixel due to space view
CT_DQF | byte ydim, 2: Invalid due to cloud mask
being clear or probably clear
3. Invalid due to cloud optical
flag_meanings | thickness string
4: Invalid due to cloud top
pressure
5: Failed retrieval
6: Due to CLD errors from using
visible channels( i.e., sun glint,
day/night transition)
CT+ 29, 3W¥, 4Wlo] J¥Atge] 3] YT + e FHAAE, 5Hol Ak
A gt &S AlFstt. 6:o] FEEAY FHAAE G e o dAyE
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Q= o8ks Zr}(e): Sun glint).

¥ 14 AEF4: CCT

Variable Attribute
Name Type | shape Name Value Type
AMI L2 cluster cloud type quality .
long_name string
flag
_Unsigned TRUE string
_FillValue 255 byte
valid_min 0 byte
valid_max 7 byte
units - string

xdim, 0: Valid, good quality converged

CCT_DQF | byte ydim retrieval
1: Invalid pixel due to space view
2. Invalid pixel due to being
flag meanines outside of sensor zenith range strin
&- & 3: Invalid due to cloud mask being &
clear or probably clear
4: Invalid due to noise values at
the clustering
7: Failed retrieval
Mol @ olFold A% W) ¢ Fr, £ e 1 oz EA U
T Gz o] AbEFkel Y-S v vty ddE Aol 2/ FAAR
g #oh QuAEel JFel tie e 3NRE 5w golth A7 pERA, T
BFATA, 2Lml e GFo] Y W FoATh ANGY SHE wYsti
FTAARE 6WY THOR, FHAHY WA oFE 6WS, o] 99 oFE <l
AT Qs A THY FAPE goE RS

4.4 o] A A
AFALE el

45 AF ¢
ESIEER
9, MODISE] 3 As7F EAskA] &7]el, ¥ dagFolA o] &3}

J&tA ISCCP T8 & 3
&3t ASAE7H
& AEET Al
i

=
PC test) & Tl A5e WAy

ol

Mo S
ol
tlo

2
LS
<
o
=

O

S

0]
_>|i

kil

fu

[-‘EI

iy
Q2 o
>
Mo
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