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19 33.2.
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719 334,
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2.5.2.

<I1¥ F2p>
AP 2A% ADPS ZaLE]F AR A 2] SF I eeeeeereeeene e 4
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TEAA Ve 2 AAG AEe A% (3 064 m oA WAL, () 11
8] BF7] 28] B ATE TR e 10
A9y 2A5 olof2&-3AF 94 (ADPS)E 91E AmA e A e 11
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() 15:00 UTC (c) 16:00 UTC (d) 17:00 UTC (e) 18:00 UTC

20209 19 122 =Y H g (Taal)3HAF Z9kA], HEjor9A 2AS ADPSS] 3}
<= A7 (a) MetOp-A/IASI ©]4t3tst 5% (b) MetOp-A/IASI

20201 7€ 31¥4HE 8¢ 2¢7MA] L& YA =Alvl (Nishinoshima)stil ZHhA],
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I A3} 79 31d () CALIPSO ofo] 7= R
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(TVAP)S] A &3t AXE &3 A4 7<% (d) CAPLISO 14 ¢] 532 nm total
attenuated backscattering (CAL_LID_L2_ 05kmAPro-V3-40.2020-08-01T04-06-05ZD)
A3} (Red Dotted Circlg) ««-sssresrresmrummamnee e 20
2021 49 159 06:00 UTC (15:00 KST) (&) Het9A 2AS ool 2 % 3kA}

(ADPS) (2) A2 t94d 2AS. At (Dust) RGB H| 1
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ABI Advanced Baseline Imager

ADP Aerosol Detection Product

AERONET AErosol RObotic NEtwork

AHI Advanced Himawari Imager

AMI Advanced Meteorological Imager

AOD Aerosol Optical Depth

ATBD Algorithm Theoretical Basis Document

BT Brightness Temperature

BTD Brightness Temperature Differences
CALIPSO Cloud Aerosol Lidar and Infrared Pathfinder Satellite Observations
CslI Critical Success Index

DAOD Dust aerosol optical depth

DEM Digital Elevation Model

DN Digital Number

FAR False Alarm Rate

GK-2A GEO-KOMPSAT 2A

GOCI Geostationary Ocean Color Imager

GSTAR GIST Aerosol Retrieval

IPCC Intergovernmental Panel on Climate Change




IR InfraRed

JMA Japan Meteorological Agency

MI Meteorological Imager

MODIS MODerate resolution Imaging Spectroradiometer
NIR Near InfraRed

PC Proportion Correct

POD Probability Of Detection

RGB Red-Green-Blue

TOA Top of the Atmosphere

TVAP Three band Volcanic Ash Product

UM Unified Model

VFEM Vertical Feature Mask

VIIRS Visible Infrared Imaging Radiometer Suite

VIS

Visible
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GK-2AL1b — Clear Glint, cloudy .
- > - g NoProc.
. (Ref,BT) | o Sky sediment
l Clear
-~ Ashtest PN
T~ )N-L _ -
< Dusttest - Y
- \\Smoke// //I\TL o /.A_\\\
Y N <\ Aerosol >
=
Y y — N
|
Ash Haze(Smoke)
a9 221 AEerYA 2A% ADPS & 1wlE AuAY EEE,

23 JdH9A=
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A 3FA (clear sky pixel)E

ok seF gdold F|(land surface)E Al 2] s+ 3l (ocean water)7} 2FA] kAL Q)
T 9= 2T A i FS(cloud)2® FAE F9s AL g9 2
Hzol FEEA AEESY &8 e AR FEEA 7INel ARgE ¢ Ut @
TEEA AEES] &80l 7hse e TEEA AZHYAA oodz2E: doo]
Fo2 29 HA %= Aol 3t T ool E Adioldt o2 E YA dish
MEA steF (784, 54, 77148 =4 )] ofd 9ol #5ek= tfr] 49
TAStE B olo2E 5 T2 SAeE doZE A B (type)olth. o 7] oA
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1(VIS) 0.4702 Calibrated L1b reflectance TEAA, o ZE A
2(VIS) 0.5086 Calibrated L1b reflectance TEAA, o ZE A
3(VIS) 0.6394 Calibrated L1b reflectance TEAA, doA2E gA
4(VIS) 0.8630 Calibrated L1b reflectance TEAA, doz2E TA
5(NIR) 1.3740 Calibrated L1b reflectance 352 (cirrus) A A
6(NIR) 1.6092 Calibrated L1b reflectance TEAA, dARE TA
Calibrated L1b brightness
7(IR) 3.8316 TEAA, d2E '&A
temperature
Calibrated L1b brightness
8(IR) 6.2104
temperature
Calibrated L1b brightness
9(IR) 6.9413 TEAA
temperature
Calibrated L1b brightness )
10(IR) 7.3266 TEAA, shakAl 'A
temperature
Calibrated L1b brightness )
11(IR) 8.5881 TEAA, stk EA
temperature
Calibrated L1b brightness
12(IR) 9.6210
temperature
Calibrated L1b brightness
13(IR) 10.3593 TEAA, dolz2E TA
temperature
Calibrated L1b brightness 3 .
14(IR) 11.2285 TEAA, FAHEAA A
temperature
Calibrated L1b brightness 3 .
15(IR) 12.3651 TEAA, FAHEAA A
temperature
Calibrated L1b brightness 3 .
16(IR) 13.2870 TEAA, FAHSAEA A

temperature
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2.3.2. HE|ekAd 2AT ADPS 4 il8]FS 9% GK-2A L2 TEHA AH

AFAAA 2A%
TEEA &1
g WY

AU 2A% AEMAA 2A%
T58A (CLD) TF2ex Z9Y 1 (CLD-AUX)

0: Cloudy 0: Cloudy (high confidence)
1: Probably cloudy
2: Clean

: Cloudy (confidence)

: Probably cloud (low confidence)
: Probably cloud (low)

> unknown

: unknown

: Probably clear (low confidence) EIoNS
: Probably clear (low) (Dust)
: test failed

© 0O N oo O B~ W N P

: clear (low confidence)

10: clear (low)

11: clear (high confidence)

Lon_2km.bin) 2! SA|v}A~ = (LandSea _2km.bin) A= 7} AF&-% St}
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Cloud Mask Cloud Mask recheck
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using L1B data
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WWleER WAt AddERE wgstA Wskste dozEe] 2¥AE it
TE584 AAS} olojZ=F EA8 uf AFE-3h= 0.47,0.51,0.64,0.86 wm 7FHAIAE (1~4%)
3} 8.6, 10.4, 11.2, 12.3 2] ALl (11, 13, 14, 151) °f thsto] X 3517] o] A 30¢
1734 (COMPADP)S Ab&sto] 2] 8-3h3itt.

3 233 AL 2AT wiF 4 (COMPADP) At el wh& 54

w733 AU 54 s 43
7V, Aol 2, o5 doj=z 7, Aol
AeAgd HdAzgk
wESEsHA AtE = 945 =4 A7} F7Fsh
7Fe, ALY e, Age 2" | &, AdEel gX&
A QA F 3k
HAARE Wk A7} 3F A3k S 9E

S o dE TEI FA SAo] fAbely] Wl TEI FAL sHLA
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A AAE AFEAL Ak X FR (Vmask_2kmbin)i FAPTAAHE VFoR
HE7 200 km £219] $14) shaolA = Al oloj2Fo] FAHO R QEA R AASE

@ spakelx] A CERUECE

100 8000
ior-1d_10m, t:x! t 0

o lﬂzdt nid ]
BOOO
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2000

3

1}
=20

40 2000

-B0

=4000
-B0

=100 =B000
=200 -150 =100 -50 0 50 100 180 200

1™ 234 HYRHSIA 2AT kA 1A AR (@) SHAERIA G (b) R

2.4 o] =4 Hl7

At 2A% ADPSE 5ol AAE shaol stalo] oofZE EIY] RS F

sto] gAakAl e} SPAb E o mAH A (AF)E FEE T GK-2A L1IB AR FEAIA HH &

7RG REALE BAIGE HIAESE Ao B2k AAG HAE 9 75 HAE
Fote] FEIAE AAS o9} FAFSE W o] MODIS (MOD04, MYD04) ¢flo] =&

<125 (Ackerman et al. 1998; Remer et al., 2005)3} GOES-R/ABI €372l (NOAA, 2010)©.

24 e nprk Sl

251 FHstax HAE
@ Sun-glint test
059 = cos‘l[(cos(eo) x cos(0s)) + (sin(8y) X sin(Bs) X cos(D) )]

By < 20 07 B35 < 40 and poes > Bpogs + 0.18 1)



o] 71X 6s4= sun-glint 7}, 6p= EF A7, 6,918 #S57,
gl RRALE, poeg 0.68 m D2l w7 WAL S o|u| gt
@ thick cloud test (VIS = 0.51, 0.64, 0.86.m)
Pvis < 0.35 (2)

@ high cloud test
BTyo4 < 265 — ABS(), BTyos < BBTjo, —12  (3)

2%, lat 915, BBTyo4 & 104 o] w7 817]

17|14 BTypa+v 10.4me] B}7]

2%, ABS+= Absolute Value2] 2Fx}<]

@ Relative thermal contrast test
MAX(BT10.4)3x3 — BT10.4 — 3 X ¥ X 03x3(BT10.4) < 3.2 (ocean)

=

MAX(BT104)3x3 — BT10.4 — 3 X ¥ X 03x3(BT194) < 4.1 (Land) (4)
o714 BTygs 3x33FA2] BV 2% FHUgk (MAX), A4 (0), 7I2HE ()Y

(® Relative BTD (BT;p4 — BT;53) test
(BTy94 — BTi24) — (BBT g4 — BBTy24) > 0.7 (ocean)

(BTyp4 — BTi24) — (BBTy94 — BBTi24) > 1.0 (Land) (5)

® cirrus water vapor test

CORR (BTyy 4 , BTy 4)axs > 0.95 (6)
o1714 CORRE Zd#HAIFE v
(@ Spatial uniformity test
03x3(BT104) > 2% x MEAN3y3 (BT10.4) (Ocean)
03x3(BT10.4) > 3% * MEAN3y3 (BT104) (Land) (7)
03x3(Po.8s) < 2% (8)
o171 MEAN3,3i= 3X3 3hae] Fats v
€))

snow/ice test
NDS] = Pent —Pehs g 4
Pcha T+ Pchs

7141 NDSI:= Normalized Difference Snow Index= 2] =]t
stao] AAS Slste]l ZRAAE S WAk el A 2R d o

o]
TES X8t e
U712 % (3x3 34 HFHA] F|AEDY BAS T AAY A% AL



o} (2% 251 Fx).

A a9 Z AYE gAAEE T2 UXE IdHf(DN) T HAF(radiance)
o Fejoln Fo o AEE AREE o] A TMAAYE BARES AR E A S
sta A Ald HAFRFS 87| Adgste] ARgET (3 231, 19 252 #Fx).
7y 34 AT Aot 9443 = gAel o] 7] K (zenith angle, azimuth angle) 2}
| st Q/C flag7t AH&-H Tt ololZE &A1) thdS ti7] o

il

Ho
o
o
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e
ok
dz
>
=
ol
2

AEES Ak kA W e A A(AF) BYe®E A4 3 FRE iRk Ak
e T2 4 A A5E ol & AAG BAE (threshold test) 3! 3had f
A3} E|AE (spatial uniformity test)S AFE-3tth AH ] Bl AEo| AMEEHE AAGS
A8 AdE 54 9 A wet Gk ¢ Jerg HEked 2AS 914 9
540 ste AA% = - 5 ADPS &uElEel g9

R.pfl F:iﬂyrr\ I?illnrl.rn:m ; I 15 . . n.TI ”.J.n.ﬁ. n.mnqrnnl ‘v praae -
m'l'h"'d'#::ftg' ;':E.ég I n..':r:‘.}:.ﬁ.;g E;a%'
| Eol
3 8
oM -
: - g of | |
% [ 3 E rol "| 'g .
= 7 1 = » = | | | Y
¥ ‘ TR it s Fo
- ¥ ] i .
Y z o § 0.0 o =
= | 3 - = = L
- @ T | 0 ! I e] i
L 8 L = 0 7 o
o | 1 ‘' &
Y Y v : v
1] n | - i " s S . |
aa a2 0.4 0.8 o8 1.0 R I Al bll Ll ba Lol L LR,
Hall, 84 ano 280 270 ELL] 200 oo
BT e (K}
Threshold value Threshold value

% 251 FEAA NFE A ARk AES 915 () 064 m oA Q) WHALE, (%) 11m

o] B2 Ee s AEIE.
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L HESIA
7|1t EXI=
B am2
il o uialE R HoleEx A
ANE=z
Az

yes

yes

yes
AR EIX HAE |

{ no

SIQA ELX| HIAE

yes | Aerosol mask
(no aerosol=0, SHAHRY
=1, gA}=2, AR =3,
of| =4, 0| ZH=10)

+ nNo

undefined

% 252 AEA 2A% ool 2= A} B (ADPS)E 3 A e A Y #1F

252 o2 F FF TF HAE
ool 2% Fi THE Slsto] A8H HAEE F= AALAETD)Y WAHE
Hlol thek AAG HAES} AHgE 2 Mg Pl gt Ak

BTD10.4-123 = BT104 — BT123 (10)
BTDgg-104 = BTge — BT104 (11)
BTD112-104 = BT112 — BT104 (12)
BTD39-104 = BT39— BT19a4 (13)
BTR104 = ﬁ & BBTRio4 = %Tl:: (14)
BTR104 = % & BBTR104 = % (15)
123 12.3 123 BBTiz3
TVAP = 60 + 10 (BTD123-104) + 3(BTD39_104) (16)
L3 o = Blackbody (BT, (.4, 3.9um) a7

11



P3.9 - L3.9

= 18
Pas Fy(3.9um) X cosOy — L3 q (18)
P39
R3.9/0.68 = (19)
Po.e8

_>|:
u9)
_|

fF
Zi
3‘1
n
1o
i)
~
r?O
rulm
1o
=
ol
ol
=

o] 7] BTD= AQAEdE9 w72 %x}t
721 BTRS ZeoAdEe] ur)&xn|olt) BBTE WA F2 AoAdel w7 xo)

A EEE FAA el B5E o) 30d AYAE AR Hvw HIEolH A%
il

1o
UL
=
N
o
Frt
il
1o
=
ok
v
o
=2
=
o
=

L% 9] xto] ¢} H]+= 7+7 BBTD, BBTRO| U}

719l EAFALZo] HARE AxHe] Lk JAbge diste] g0 #A5HE &
AFgo 2 AFESE 4= 9lom R ZMAAIE 9] WEALLZH|O|t) Ellrod et al. (2003)>- TVAP
WS ARGl 3712 dA9AE AR E o] gste] sMHAE AT F UASsE B

T3P om E adygZoAs 3.8, 104, 12.3 m A LA LS o] &3slo] 3akA] A9
7

g4s
83 5 glermg AgEAL Ad RS &§sto] SAMEAE ST Hansell et
al.(2007) 8.6,11.2,12.3 mE %aalo] =L Fa

o] A ejgitt.

5 ({05 a) (20)
7~1

V7 0.5, 162 Ft} (Hansell

O

o}714 D* & AAtetr] S8l AHEE AT C, Ex
et al., 2007). D*= A o)A ERts o] &3 o=
A Abgete] oloj2E R3S TREEd AgEE BY Uk (dEA 2A%
D* AtE& Al%).

2] golgl MFE olgdte] doERE TR TS st dAE HAES F
Al AL WA A, sababEl s alR e 2 v o] ASE AA s

(1) kAl 4] (Ash detection)

Fakel A oA BAL BHe] -8

12



BT;04 < 280 (daytime), BTyp4 < 290 (nighttime)
BTDig4-123 < —1.0 (daytime), BTD1y4-123 < —2.0 (nighttime)
BTDg¢_104 < 0.0 (daytime), BTDg¢_194 < 0.0 (nighttime)
BTDg¢_123 < 5.0 (daytime), BTDg¢_123 < 5.0 (nighttime)
3.0 < BTDq94-123 — BBT1p.4-123 < 4.0 (daytime),
2.0 < BTDyp4-123 — BBTy04-123 < 3.0 (nighttime)
0.0 < BTDg ¢ 104 — BBTge_104 < 2.0 (daytime),
—1.3 < BTDgg_104 — BBTg6_104 < 0.0 (nighttime)
1.0 < BTD39_194 < 20.0 (daytime, nighttime)
1.0 < BTD39_123 < 30.0 (daytime, nighttime)
TVAP < 75K (daytime), TVAP < 70K (nighttime)
R3.9/0.66 > 0.1 (daytime only)
(2) SAF ¥4 (dust detection)
* 57} (Land)
BT 04 > 243 (daytime), BT 94 > 243 (nighttime)
BTD1p4-123 < 0.5 (daytime), BTD1p4-123 < 0.5 (nighttime)
BTDg¢_10.4 > —0.8 (daytime), BT Dg ¢_10.4 > —0.8 (nighttime)

BTDy15-104 > 0.5 (daytime), BTD11 5104 > 0.5 (nighttime)

BTR1p4-123 < 1.0005 (daytime), BTD1p4-123 < 1.0005 (nighttime)

BTR1p4-g¢ > 1.025 (daytime), BTDg4-g¢ > 0.99 (nighttime)

BTD194-123 — BBTi04-123 < —0.6 (daytime),
BTD194-123 — BBT194-123 < —0.5 (nighttime)
D* > 0.93 (daytime), D* > 0.93 (nighttime)
BTDi94-123 < BBTR104-123
BTR104-86 < BBTR104-86
* 3|4} (Ocean)
BTyp4 > 243 (daytime), BT 94 > 243 (nighttime)
BTD1p4-123 < 0.5 (daytime), BTD1p4-123 < 0.5 (nighttime)

13

(21
(22)
(23)

(24)

(25)

(26)
(27)
(28)
(29)

(30)

(31)
(32)
(33)
(34)
(35)
(36)

(37)
(38)
(39)

(40)

(41)

(42)



BTDgg_10.4 > —0.9 (daytime), BTDg¢_10.4 > —0.9 (nighttime) (43)
BTD112-104 > 0.5 (daytime), BTDy12_104 > 0.5 (nighttime) (44)
BTR1p4-123 < 1.002 (daytime), BTD1g4-123 < 1.002 (nighttime) (45)
BTRi04-g¢ > 0.99 (daytime), BTD1g4_g¢ > 0.99 (nighttime) (46)

BTD194-123 — BBT19.4-123 < —1.0 (daytime),

BTDy94 123 — BBTio4 103 < —1.0 (nighttime) (47)
D* > 0.93 (daytime), D* > 0.93 (nighttime) (48)
BTD194-123 < BBTR104-123 (49)

BTR10.4-86 < BBTR104-86 (50)

(3) wAIHA] &A] (Haze detection, only daytime)

Po.47 > 0.07 (51)
Po.ss > 0.07 (52)
Ro.4-7/0.68 > 0.90 (land only) (53)
R0'68/0.86 > 1.15 (ocean only) (54)

32

dEE oA ARRHEE AARES AAsE S8 wAEE

=
Heler$A 2AE ADPS AFEE-2 GK-2A/AMI #5990 sl 2 km x 2 km9]
FBNISES oF 103 AL A ER AFEETE o022 E ©X s FEo] AAR
AR & st T oo =F Ebglel o
& JHE AT ADPS AHEES o]F ooj2E FstFA 9 skl SR (A
Aok, 1E) AES $3 Y AFE FEEHT ADPS AHEE S oo2E ] Fio wE
|

AR e Q/ICflags AJAkSHLY,

b
b
=2
=
o
=5
&
o
2
=
o U
>~
=
HE
=)
>
ML
DY
)

% 261 HYeYIA 2AT5 oo]ZZ- A} €] (ADPS) A& E A

olF a9
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FAE BAEA, vl AR, Z1EE v oof2Ee] tiE s R

0 B8 of o] & (undefined or mixed, etc)
Aerosol of7t 3AkA LA (Night ash)
; 1~-2
Detection - -
T3+ A A (Daytime ash)
ProductS
- 3
(ADPS) Type 3.00~3.99 24} (Dust)
5.00~5.99 ul AT A] (Haze)
6 2 (clean)
-999 A= (No data)
AzmAe B F AR QCLA VE (0AEES LU 2HE 3EL)
flag Conditions
0 None :sunglint ¢, 9 2], 75 A, o2 @A ES
1 Low confidence : CLD flag L2 753 A] ADPS & X](etc)
Q/C flag - - —
Medium Low confidence : CLD flag L2 &3 A] ADPS %]
2
(3HrkA, A A))
Good confidence : CLD L2 flag % - A] ADPS ©%], CLD L2 -5 3&'HA]
3

ADPS ©-A] (34
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3 A7 4 A%

31 A 9 AFA4R

ool 2E& Ao Fadt PR HEQ2AT L1B 1671 A EAE 7} AFEE ST
¥ 311 HZUA 2AT AMI AE ] A
Spatial
GK-2A/AMI Band Name Band Width
Resolution (km)
1 (blue) VI1S0.47 0.075 1
2 (green) VIS0.51 0.063 1
3 (red) V1S0.64 0.125 0.5
4 (VIS) VI1S0.86 0.088 1
5 (NIR) NIR1.37 0.030 2
6 (NIR) NIR1.6 0.075 2
7(IR) SWIR3.8 0.500 2
8 (IR) WV6.3 1.038 2
9 (IR) WV6.9 0.500 2
10 (IR) WV7.3 0.688 2
11 (IR) IR8.7 0.500 2
12 (IR) IR9.6 0.475 2
13 (IR) IR10.5 0.875 2
14 (IR) IR11.2 1.000 2
15 (IR) IR12.3 1.250 2
16 (IR) IR13.3 0.75 2
ke 2A% ADPS g T 3AbA A9 Aol AT ARs =A% S
Jol Al abEsEaL e SRAEAIEA AFEEQ] MetOp-A/IASIS] o]Abstsr &%, ol 9}
CALIPSOS] oloj2F 1k AEE3 HASHIuE T3t Eok Al vjAw A
G2 AFEES A #IZA5EQ] AERONET (Aerosol Robotic Network), = #H% $1/49<!
MODIS L2 (MOD04, MYD04), 5 $4 AtEE AR5 &85t Joz2F &4 FF
of st A3l &8st
32 A5 Uy
AeEIekeld 2AS ADPS HEE9] At ASS Ad A4 By A4 A=
=9 Ao g ofFE A BAZQ SN AdEe gt Ay oFE dd



Al drh of7]A ADPS AtEE2 & AT olA JEE ool E ©A] AlEEoll HF

AgE SN AFE B 944 RA 2479 vus 3o FZF (POD, FAR, PDFD,

RHN'

PC, CSI)& Alxtstty,

3.3 J44 4
Aelekeld 2AS ADPS AtEE2 A3 7] Sl EAes o2 E9] F7E 2

s WA AR BEe. Hx E MM = sabAleh FAE A A
(A7) 8 2 g ooje2ER EEY AR 254 7] g How mdete]
Foh (BT coREE REAR AAR c=E FIFA = AAtat] 2E).
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3.3.1 3}Ak AF#
3.3.1.1 ZgA et (Taal) 4 (2020 1€ 13%)

GK2A
Ash RGB

s
2
g
Y
a
=
v
<

GK2A
Ash Height

GK2A
Ash Mass

19 331, 20209 1€ 129 FEH Y (Taal)dhak ZubA] Mok 2AE 105 me}
314k RGB (Ash RGB), ADPSS] 3}abA]l ©-x]/9F/ 1% vl A3} (a) 14:00 UTC (b) 15:00
UTC (c) 16:00 UTC (d) 17:00 UTC (e) 18:00 UTC

20201 1€ 1290 HeE|Hel A ¢ EFY (Taal) HAbellA FHko] Yojykrt,
A7 el 3 Ao F 549 AdolE & (Crater Lake)7} 91x3FaL Qo] o}
F 757 YR Qete] ¢ F Fs otk V&S kAl g = ofite]
Nl TAEto] QEHAE Fole W

ozt ofztel® el FAME AT £ YA FPste] wot WA wUEY

i

5]

0%"
Hﬂ
=
(62
=)
2
|o
+
=
2
i,
Iz
rN
flo
N
)
M2
rﬂ
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[‘34_'4

2]t 2AT 9] 105 m AL sHAHA RGB, /MAE sAHA X (ADPS)E H|
=A% Aitolth. 3t Fk o] %9 KEFOR (a) 14:00 UTC oFFSlell e =dfa
S8 ddel EAlel shate]l ©A LA, 3 @ aAgmie RUEE sk A3
stk a0l HAWHE EEe Bu wEA 353 ¢ A%l d58E BoF

At

=

so:hmcvo-mnnlm| 12 January 2020
(@) wa  wsersusecuesEumETsAY (anpA] Night

’1

(b) SO2 phuma height (km) 12 January ‘*’W
A ULOBIRAIASE CNES TUMETSAY [MdO:'A]

- e

IR NZE =
1l %@j i
& 7\ [
&

%\Sg ,,_ m@ , \ | %\5?}/ — R N

= [ e oaaaaas B

10 20 >50 wilte 4 1 S5 6 4 ¥ 2 10 11 12 1Y 11 1> 1b 1/ ¥ MY

Y

l |
] -
] |

rem ram

9 3322020 19 129 AYHA Y (Taal)3Hit Zuka], HelekgAl 2A5 ADPSS] 3}
AR BFA] vl 4 A3 (a) MetOp-A/IASI ©]AFEFSE 5= (b) MetOp-A/IASI ©]A+3}3}

AW 245 &l o FE 3~10 DU (Dobson
IEE 12~19 kmZE YER =4 HE oA 2A%
o] A 1% Al 12kmE BEHH o] H]SF G eI

3.3.1.2 4 YAr]x=Alu} (Nishinoshima) 3H4F (2020 79 31Y)
2020 7€ 304H-E 8¢9 2U7MA] Ao A3 YA=Alul (Nishinoshima) 3}t
of ] Fubo] dojyltt. o] Hejd et skt g T EA Fdo] A dojuA] 9

For} x&A|7ko] 71 FAboldth YA wAnb= EAoA] WddEEZ o7 1000 km ©
el f1AskaL glom pARRE ofuE; A spato]l EdsiAl WS Sle
oJt},
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GK2A
Ash RGB

GK2A
Ash Detection

8
<%
[ B)
x 1
e

w

<

GK2A
Ash Mass -

19 3.3.3.2020d 7€ 31U E 8Y 2U7bA] AR

e A 2AS 105 met A RGB (Ash RGB), ADPS®] sHAHAl €4 1l
2 319 (a) 12:00 UTC (b) 16:00 UTC (c) 20:00 UTC, 8¥
40F L AL YT, FF7)% AT B} 4
RolA 7Y mepoR TEE WHske] 7Y SuTEolehs

E]—;(] 5‘].7] }\] 7(1—61— uH A= o]:@-

shat

Furo] 4

=

1o

=

20

g 40] Z7ksHenh. 7]

=

Y A=Al w} (Nishinoshima) &4k

1< (d) 00:00 UTC (&) 04:00 UTC
1014 oFetAl W& st
S-S vEd
FERE
dagF
AetA ARgEeFl o, F3hat oRgte
o]} sto] FELE FolY]

M=

i



A " . w0t (d)

T T T
-9

ptical Depth

Altitude, km

m ; :
J_u”-J\\\hﬂ//%___ﬁ_w u.»-u~wV -—’“,~Lv*a T
* 333 348 3.3 377 9

L lw,‘f'

B S S

§E §¢

19 3.3.4.2020d 7€ 304 5¥E 89 247kA] A YA :=A]u} (Nishinoshima)3HAk 21EA]
A eks]d 2AT 105 mst 344l RGB (Ash RGB), ADPSS] a}4tAl €= wlw A} 7
2 31¢Y () CALIPSO °floj=% 357 (Column_Optical_Depth_Aerosols_532) 2} 72|t
4 2A% SPEAEA A5 (TVAP)E] Algit dAE §8 d»4 5 (d) CAPLISO
$14d 2] 532 nm total attenuated backscattering (CAL_LID L2 _05kmAPro-V3-40.2020-08-01T04-
06-05ZD) Z 3} (Red Dotted Circle)
A& YA mAmp 3k A HF O Z = CALIPSO A= o] &3t 353l

t}. CALIPSO 94 A FH%E AR T XS Ak Zud A (2020 8€ 14

1

04:06 UTC g Al o] §) Auhrteret #5o] 7bsseh (o) CALIPSO ololzE %

HEA QL A9l TVAPE Albste] Alezt A& Fato] 24 7 HESh el
ol2E FFAY WSlE 0~052 W FEE UEglod kA B4 Ak 3
Sehs 43S dEhde] AODY FRi AR Q1F FRdEe FFE 5 T

T3k (d):= CALIPSO/CALIOP (Cloud-Aerosol Lidar with Orthogonal Polarization)ol|A ¥#= 4
total attenuated backscattering A|F% HE2 YR|oA F oo]EZ£2] TS YERY
3L, 5 ~ 65 kme] A oA cojz2Ee] EAE Foto] Mt 2AZ A A5 3
AbAl e eb WlSedh gk Hol kAl g9 ool lojA on] Sl Adeta &
AT}
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3.3.2 A} AL

3.3.2.1 ol Agsh ZFst Ak (2021 49 159)

1% 3.35.2021 49 159 06:00 UTC (15:00 KST) (&) H sk A 2A% ofoj ==
ZALEFA] (ADPS) () ek A 2A%S 3HA}F (Dust) RGB H] 1 -4

20213 4€ 152 06:00 UTC (15:00 KST)ol 7HA ¥ He]ek9A 2A% of|o] 2 %34}
©A (ADPS) Aol Al RGBO| Hlw 4] Aoty Al dHEE {4 Al7]SE o=
SEEE 7INhE 149 anabdtel A k- ste] dbafinlks A frato] shikEe] fYEH AL

1 KIM-ADAM3O A %7} tha =8 Aolgtal oistglth. A A5 o=
5

==
r U
ol
K

olow Al (Dust) RGB: e &Mooz ydstal 9t

vl wste] A5 At Al @13k g3} A} RGBO W3 BEF o] £2F 9 x] oA
HEE 3 glom, ofdel] F-Fel gal] AAH FAskA EZFA AF HAo] I
o] & FAHT oS I F Atk
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Al (20214 42 262))

[¢]

2ris

gt

3.3.2.2 ol A

of o] &=

kel

ZIH$14d 2A

2l

Z

1% 3.3.6. 2021 4¢¥ 269 08:00 UTC (17:00 KST) (&)

SAFEA] (ADPS) (2) M EekA 2A% A (Dust) RGB Bl

=.
=

o o] =&AL

2A%

A

©A (ADPS) A¥te} fAF RGBO HlaL 4 A yjoltf

FlBk T, 53]

sl aberel A g4t

T

o 35

A7
of W} WAKelN WEEOR 1247 A% olEagon,
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2 A

Atk 14808 b

e
=
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_50
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of o 2=

=

A4 2A

1% 3.3.7.2021d 52 72 00:00 UTC (09:00 KST) (2)

FAFEEA] (ADPS) () HElekelAg

3}A} (Dust) RGB H] 1.

2A%

of o] & =

2

2021 5€¢ 7 00:00 UTC (09:00 KST)ol 7|48 HejorAl 2A

A (ADPS) A3}ol AF RGBO| Wl w4 A¥tolt). 5

el

)

A} (Dust) RGB: %

o

e = RbE

il
—_—

Jaslo] A% 0% veht

9|

R

™
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3.3.3 U] AH A Al

3.3.3.1 wol At v AW A AbE (20201 3€ 17¢)

13 3.3.8. 20201 3¥ 17 00:00 UTC (09:00 KST) (&) HzergA 2AT ool =
=S AEA] (ADPS) (2) HEekA 2A% AR (Dust) RGB Bl 4]
20201 3¢ 17% 00:00 UTC (09:00 KST)ell 7l e Ak 2A% ooJ=2F (7]A]
W =) &2 (ADPS) AT} 9} A} RGBO) Hlw H4] Azfo|ty, ADPS AT 3¢ 179 &
oA WAgsE ARE Majets AX Nkl 9GS F a1, A RGBE AF BEA
o2 Yeh FUst YA A nHHA B2 AEE YERSIT
3.3.32 wol WA mlAW A A (20201 4€ 20%)

7% 3.3.9. 2020 4€ 202 00:00 UTC (09:00 KST) (&) He|ergA 2A% ooj=
Z-3AHEA] (ADPS) (L) M’k 2A% AL (Dust) RGB H| il 4]

2020 49 209 00:00 UTC (09:00 KST)ell 7R e Ak 2A% o2& (WA
M 2]) ©X (ADPS) A3t} Al RGBO Hlw 4] ZAlojty. ADPS A= 49 20Y 5

5 ol A AR vlAE A S Asfielel] AA Rt d&FS 30l A RGBE A
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34 FFA %

ax,
ol\

ADP Comparison (general)
GK2A ADP vs. MODO04 (2020-04-01 ~2020-04-30)
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Date (2020-04) UTC
ADP Comparison (Ocean)
GK2A ADP vs. MODO4 (2020-04-01 ~2020-04-30)
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ADP Comparison (Land)
GK2A ADP vs. MODO4 (2020-04-01 ~2020-04-30)
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1% 341 HEMA 2AS oo E2E-AMEA] (ADPS) AFEE ¥ MODIS A= 9k HF

A3} (2020 49)

O:

oL
K

3koith. J =% A ¥ POD, FAR, PCS}

s

AFA 4SS MODIS L2 AOD A5 E HASARE o] &3ty A7 A5 F3

A FE900] (general), §73 (Land), 314 (Ocean) Lol AutE 19 340 vERhglTh
¥ 341 A 2AE ofo]Z =AM A (ADPS) A== 3 MODIS A= ¢ke] 5

A3} (2020 49)

Period 2020.04.01.00:00~2020.04.30.23:50
Index Skill Score
ZAs POD 0.70~0.80
FAR 0.30~0.40
Land + Ocean POD 0.72
FAR 0.09
<4+ (Land) POD 0.87
FAR 0.03
7+ (Ocean) POD 0.77
FAR 0.09

Z ADPS At&E9 E3X A4S E+= POD 70~80 %, FA

WSS e JHES wolt Aol Beshrhn BAHch
s}

¥ 342 MA A3 Z HEHIA 2AT oo Z=-3ALEA] (ADPS) ¥ MODIS #}8 9}2]

A% Hlu A3
Period 2020.04.01.00:00~2020.04.30.23:50
Index Skill Score
Exgen POD 0.70~0.80
FAR 0.20~0.30
574 (Land) POD 0.72 (714 #)/0.75 (7AA %)
FAR 0.42 (784 #)0.11 (RA F)
8%+ (Ocean) POD 0.60 (7R #)/0.70 (AAH )
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FAR 0.12 (7§41 #)/0.10 ZRA F)

Ut 717F Bk ML madE FRlsty] fste] AEE A A $o FHFA
AT ARE AT (E 3.4.2). §44 PODE A Ay Fo] zpo]rt wlnH| kL
FARS] A¥7F 042 oA 0118 Solx] Q8X|7} o=+ AdE el E=35- 1

2
A AE A PODIL ot HEAREE By Faglon A F 070

I

FHGEE WSt A4S Btk AW ADPS AtEE S A5 ADPS A

=
& Pt A A%How 58D Aol o2 Ba| AEE PZ FA B ANE 2
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ofj
Mz
<L
B
3!
ch
_] {
%

42 T2OYY L Aapte] aEAre

Bl IFoA AlEd FEAR L2 ARE o]f8 F9 FUd
7F EA o el dEekgA 2A%E oo] ZE-3A e A (ADPS) & ulElEe &4y %9t
Aoz AgEo] HFH Axte]l FRET ot FF A HALE 7R A

Aol Al AYEZFE ] w44 (GK2A-COMPADP) 4 .7} & Q &}t

43 ¥4 H7F 4 Wt

A beld 2AS ADPS AEEC] #4487 9 AdS 93 dake vhe i 2
2]k$1d 2A%E ADPS A& Ayel doZF eFdd stage] 5 A4,

- AR 2AE ADPS AtE AE FAIE olw X8 AxLE B oA AA.
2

b1/ 2AT ADPS AtE Ai7h w9 ol9le] A oelM A AbE o

- AAZ HAEC AFEEE AA gk ZEEEA oo digt S A o
A4 (Fe=0, T7=1, E5=2).

- APkl 2AS ADPS AtEA e AE5H ZrAAVE L leAe] gk A

A

A4
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4.4 92 A2

oAt o = FRx g Az JYEAE (o, LIB AB)EA AME B 9
A @57 Al ZPze 71538tk &5 cloud maskd] Z 1o wE F&d oF Al =
g 1o 753k,

5. 7Hd W A%

ADPS durgjFelM = v & 7P 3 AldAFE o] A g

-ADPS €159 918 A5 BHFE ARE GK2A/AMIY] #5 Az 714
- T2 ooZE Eo] £ = Aol dis WEd i e dA daes

nol'

N

- AGINERETIANM Y =AEES BARE o1& WY AE&or st dAATA
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o) F FAMHE A% 5

g E o] 7

52 o AAM s
ADPS 41 #]Z8 AAZEE AFE+e= LIB #=3ko] AEs) HAH o] AdyE=

Row Fsit. A7 #53 AR T 24 Vhsst A% B & AAR =4



53 /A& g Ak AE
el 94222 ADPS &1

st HIAES SallA RS A

31



6. FIEH
Ackerman, S. A., 1989. Using the radiative temperature difference at 3.7 and 11 um to tract dust

outbreaks. Remote sensing of environment, 27(2), 129-133.

Change, I. C., 2013. The physical science basis. Contribution of working group | to the fifth
assessment report of the intergovernmental panel on climate change. edited, USA: Cambridge

University Press.

Charlson, R. J., Lovelock, J. E., Andreae, M. O., and Warren, S. G., 1987. Oceanic phytoplankton,
atmospheric sulphur, cloud albedo and climate. Nature, 326(6114), 655-661.

Ellrod, G. P., Connell, B. H., and Hillger, D. W., 2003. Improved detection of airborne volcanic ash
using multispectral infrared satellite data. Journal of Geophysical Research: Atmospheres,
108(D12).

Fullerton, D. G., Bruce, N., and Gordon, S. B., 2008. Indoor air pollution from biomass fuel smoke is
a major health concern in the developing world. Transactions of the Royal Society of Tropical
Medicine and Hygiene, 102(9), 843-851.

Gordon, H. R., and Wang, M., 1994. Retrieval of water-leaving radiance and aerosol optical thickness

over the oceans with SeaWiFS: a preliminary algorithm. Applied Optics, 33(3), 443-452.

Hansell, R., Ou, S., Liou, K., Roskovensky, J., Tsay, S., Hsu, C., and Ji, Q., 2007. Simultaneous
detection/separation of mineral dust and cirrus clouds using MODIS thermal infrared window
data. Geophysical Research Letters, 34(11).

Herman, J., Bhartia, P., Torres, O., Hsu, C., Seftor, C., and Celarier, E., 1997. Global distribution of
UV-absorbing aerosols from Nimbus 7/TOMS data. Journal of Geophysical Research:
Atmospheres, 102(D14), 16911-16922.

King, M. D., Kaufman, Y. J., Tanré, D. and Nakajima, T., 1999. Remote sensing of tropospheric
aerosols from space: Past, present, and future. Bulletin of the American Meteorological society,
80(11), 2229-2259.

Koepke, P., 1984. Effective reflectance of oceanic whitecaps. Applied Optics, 23(11), 1816-1824.

Lee, K., and Kim, Y., 2010. Satellite remote sensing of Asian aerosols: a case study of clean, polluted,

and Asian dust storm days. Atmospheric Measurement Techniques, 3(6), 1771.

Lee, K. H., Kim, Y. J., and von Hoyningen-Huene, W. 2004. Estimation of aerosol optical thickness

over northeast Asia from Sea-Viewing Wide Field-of-View Sensor (SeaWiFS) data during the
32



2001 ACE-Asia intensive observation period. Journal of Geophysical Research: Atmospheres,
109(D19).

Lee, K. H., Li, Z,, Kim, Y. J., and Kokhanovsky, A. 2009. Atmospheric aerosol monitoring from
satellite observations: a history of three decades. Atmospheric and biological environmental

monitoring, edited, pp. 13-38, Springer.

Lee, K. H., Ryu, J. H., Ahn, J. H,, and Kim, Y. J. 2012. First retrieval of data regarding spatial
distribution of Asian dust aerosol from the Geostationary Ocean Color Imager. Ocean Science
Journal, 47(4), 465-472.

Lee, K. H., Wong, M. S., Chung, S.-R., and Sohn, E., 2014. Improved volcanic ash detection based on

a hybrid reverse absorption technique. Atmospheric Research, 143, 31-42.

Maignan, F., Brén, F.-M. and Lacaze, R., 2004. Bidirectional reflectance of Earth targets: Evaluation
of analytical models using a large set of spaceborne measurements with emphasis on the Hot
Spot. Remote sensing of environment, 90(2), 210-220.

Nagaraja Rao, C., Stowe, L., and McClain, E. 1989. Remote sensing of aerosols over the oceans using
AVHRR data Theory, practice and applications. International Journal of Remote Sensing, 10(4-
5), 743-749.

NOAA NESDIS/STAR, 2010. ABI aerosol detection product. Version 2.0, Sep. 30, 2010.

Ramanathan, V., Crutzen, P., Kiehl, J., and Rosenfeld, D., 2001. Aerosols, climate, and the
hydrological cycle. Science, 294(5549), 2119-2124.

Remer, L. A., Kaufman, Y., Tanré, D., Mattoo, S., Chu, D., Martins, J. V., Li, R.-R., Ichoku, C., Levy,
R., and Kleidman, R. 2005. The MODIS aerosol algorithm, products, and validation. Journal of
the atmospheric sciences, 62(4), 947-973.

Rosenfeld, D., 2000. Suppression of rain and snow by urban and industrial air pollution. Science,
287(5459), 1793-1796.

Vaughan, M. A., Powell, K. A., Winker, D. M., Hostetler, C. A., Kuehn, R. E., Hunt, W. H.,,
Getzewich, B. J., Young, S. A, Liu, Z., and McGill, M. J. 2009. Fully automated detection of
cloud and aerosol layers in the CALIPSO lidar measurements. Journal of atmospheric and
oceanic technology, 26(10), 2034-2050.

von Hoyningen-Huene, W., Freitag, M., and Burrows, J. 2003. Retrieval of aerosol optical thickness

over land surfaces from top-of-atmosphere radiance. Journal of Geophysical Research:

33



Atmospheres, 108(D9).

Yamaguchi, N., Ichijo, T., Sakotani, A., Baba, T., and Nasu, M. 2012. Global dispersion of bacterial

cells on Asian dust. Scientific reports, 2, 525.

34



