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Table 2.1 SC input data on GK-2A/AMI L1B data

Data Description Purpose

DWW algorithm input data

Channel
AMI band No.01 TOA reflectance 1.61 ym anomaly test
01
Cloud re-check test
Channel DWW algorithm input data
AMI band No.02 TOA reflectance
02 1.61 pym anomaly test
DWW algorithm input data
Channel 1.61 pm anomaly test
AMI band No.03 TOA reflectance
03 NDSI test
Cloud re-check test
Channel DWW algorithm input data
AMI band No.04 TOA reflectance
04 1.61 ym anomaly test
Channel DWW algorithm input data
AMI band No.05 TOA reflectance
05 1.61 pym anomaly test
DWW algorithm input data
Channel 1.61 pym anomaly test
AMI band No.06 TOA reflectance
06 NDSI test
Cloud re-check test
DWW algorithm input data
Channel AMI band No.07 TOA brightness
BTD test
07 temperature
Cloud re-check test
DWW algorithm input data
Channel AMI band No.14 TOA brightness
BTD test
14 temperature

Cloud re-check test
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Table 2.2 SI input data on GK-2A/AMI L1B data

Data Description Purpose

DWW algorithm input data

Channel
AMI band No.01 TOA reflectance 1.61 um anomaly test
01
Cloud re-check test
Channel DWW algorithm input data
AMI band No.02 TOA reflectance
02 1.61 um anomaly test
DWW algorithm input data
Channel 1.61 ym anomaly test
AMI band No.03 TOA reflectance
03 NDSI test
Cloud re-check test
Channel DWW algorithm input data
AMI band No.04 TOA reflectance
04 1.61 um anomaly test
Channel DWW algorithm input data
AMI band No.05 TOA reflectance
05 1.61 um anomaly test
DWW algorithm input data
Channel 1.61 um anomaly test
AMI band No.06 TOA reflectance
06 NDSI test
Cloud re-check test
DWW algorithm input data
Channel
AMI band No.07 TOA brightness temperature BTD test
07
Cloud re-check test
DWW algorithm input data
Channel BTD test
AMI band No.14 TOA brightness temperature
14 Cloud re-check test
IST, Test
Channel
AMI band No.15 TOA brightness temperature ISTy Test
15
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Table 2.3 Ancillary data on SC/SI algorithm
Data Description Purpose
Land/Sea Discrimination between land
Information of land and sea
mask and sea (SC & SI)
Discrimination between day
SZA Solar Zenith Angle
and night (SC & SI)
Snow detection on forest
Land cover MODIS 500m global land cover
(SC)
Selection of snow spectral
DEM SRTM 30m DEM data library
(SC)
Snow/Cloud
Snow/Cloud reflectance along DWW algorithm input data
spectral
wavelength (SC & SI)
library
Long-term
Discrimination between snow
Snow Long-term satellite based snow
cover/sea ice candidate area
cover/sea cover/sea ice data
(SC & SI)

ice
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Vegetation Index (EVI), Nadir BRD—Adjusted Reflectance (NBAR) A& &
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Figure 2.4. Time series of visible reflectance before (left) and after solar
zenith angle (right) on January 29 in 2005. (COMS Algorithm Theoretical

Basis Document V4.0, 2012).



2.4.2 317 ZAAZ 71 (Static threshold method)
2.4.2.1 Normalized Difference Snow Index (NDSD) (&4 4l 3w &X])

NDSIi= A4 9 i 3}4aE A= 2hols AT F shuzE & gy
wolM= AA Bl ®BAel &Esigitt. NDSI= MODIS, VIIRS El
Landsat 9149 A &4 diugFolx &89t NDSI= 249 - 49
FART 7HAl Gl LB el
A2l TIPS BF = WRAEE Hole SAC wd v RS TR
g o= AFS-E T (Dorothy K. Hall. 2001).
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2.4.2.2 Ri61 um anomaly (HA &A])
22 161 pm YAME S A 9]3F 0.46,0.51,0.64,0.86 «m HHAFLZO]A =2 ul
A S MR B Qe ES 161 gm HHAFET 3o Aot U AL 8

.61 pm anomaly testE = 35te] 240 opd ARk AL E 83T
—_L
1

ofo
o
—

.61 sz m anomaly testi= Lee et al., (2017)°] =# % 143 <?] Terra/MODIS g =}

1
2E o A4e] ofd Ay A X TR Bt

2.4.2.3 NDSI-NDVI test (44 &x))

Abo] EAShE kel A S Abgo] EAEA] o= A e Hlg)] 2o
APE7E GHA YR o] e 507 Qs YA ARE FEI HA gX
Al TES A TR deoE AbgEA YA AH'EAE snow cover
mapping?lA 7FF 2 EAH o R ALsta Y (Klein et al, 1998).

olof ¥ A ¥x] &318]F2> MODIS landcover AR5 &8310] A5 Y

o

‘jé(evergreen needleleaf forest), % A= g (evergreen broadleaf forest), 24
}\é] (Mixed forest) Oo gﬂ]% EH Ao g Al /\(‘@/] Bz = ] -,"—|L§].6]- NDVIQ]_ = /\4 u]
I gX o] &8&3t= NDSI®| #AE &3kt g 7| National

Aeronautics and Space Administration(NASA)E’J MODIS, VIIRSO| A AF= ]9 24

—

ol

Elx] o] &-4-3}3 QI (Hall et al., 2002; Hall et al., 2015).

2.4.2.4 Rogpum test (31 BA)
glo] obd with= W ETE Eol g3 A FF7F AA Aol 54
S JHAY 1% 0.86 gm WA (R) &= digoe] ofd witheld &iW) Foin
™, ¥ dagFelAs olE &

n

_E
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rlo
ﬁi
FU
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2.4.25 ¥7] &% z}o] (Brightness Temperature Difference, BTD) (Z4 1l
) gA])

U

7] &% Aol fEE &8 5 BA FE #8HE VIH S sy
duglF Bl 25 Aol T 11me 3.8m ¥V X AolE
st ol&= E3 98 T (ice cloud) YARZRE F 933 4 Aol
|83ttt (Steve Ackerman, et al, 2006). B17] &% =}o] test= MODIS
5 Agel® &5 Qv B dugEse Bl % zolg &§sto] 4
A gl o r FEd spiel "8 7FE deQ A TEoE ATEshs
snow/ice re—check testel &3}t

et O,
oFo.ﬁVL
re
R
AC)

o

-

2.4.2.6 Cloud re—check (F4 4l &% &)
A4 49l Sy 21 daglsS A3 g2 GK—2A AMI cloud mask A=
£ g3t} Cloud mask: high confidence cloud, low confidence cloud,
high confidence clear® FR7} Yel=d], -5 A5 24 A3 FH9 3

%9l high confidence clear ¢ low confidence cloud 9% RGB %A}

vl A AA Al gl s dolARE FEoR QEAE goo] v =4

o 1

sttt (Figure 2.5).

120°€ 130°E 140°E 150°E

D Land D Sea - Cloud D Clear sky

Figure 2.5. GK-2A AMI cloud mask of sea ice candidate area on
20160211.0050 UTC (a), Himawari-8 AHI RGB image (b).

olo] E Ad38&ES GK—2A AMI cloud mask <& low confidence cloud %}

A g g o7 ATl testel cloud re—checks 38

b
uf
)
!
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sheiet.

2.4.2.7 ol F= & AL 9 S @A VN (HAE 2 e 'A

~—

2 d3EFS GK-2A AMI cloud masks &8st +5 99 8-S 73
61— ‘ﬂ, R1.61/zm, RO.51/zm, T3.8/1m E‘l T11.2/zm§é_ %%6‘]—01 7361:1475101_]_ %)\—% }1\_%{5}93\
3 =

o, 478 9143 ARE Tl AEE ol e @t dAA 9Fe NDSIE

o

il
4 2
o
ol
ok
2
)
o
)
o
0%
1o
>
kil

g8 A4 ¢ iy gA s
4710 AARE FEd e 2 108 SR AFEEHE sceneo] RE
g EA AbEETh

Tt A A 71 7 A AAEstaAl sk ERelA] Ad 9 e R
#5921}, bad quality® TEE 34 diaE ol & AA W W =57}
confidently snow %i= sea iced A% ©]E &83| probably snow Hi=
probably sea ice® A 73} T}

old W= & A W Y BA= F &dF (main algorithm) ©]
TRE7] vl A% Ad W S FFAa] Aol A8 W o w 7

sholct.

o
.

2.4.3 Dynamic Wavelength Warping (DWW) 71¥ (A4 4 &y €x])
A4 9w oSlE " HAAS EEste] TAtE RS FaEgl oy, o3

9 e @afel old) WALE WEAHo] LA olel e} 13

(reference) A5 #Z A9 o] wWE wkAE 4 By 2% 3
(Brightness Temperature Difference, BTD) 2] W3} i3 FZA 3] &= A}
59 HAIEE AASE dugEo® Lee ef al (2017)
MODIS A&& 7|Rte s A4 "@A 5 Fdstdth. DWW 72 AlH oz o
27F dvby AR S ad
O & Petijean et al. (2012)& DTW 7I'HE 9149 974 AAIE 244 2
ATE DWW 7= DTW 7198 AlZE thal a5 &-3-skqih
Figure 2.6= DTW 7|¥& Q9Fst Oflo2 A, DWW 7|H 3 F AAEe Y
sttt & daglFolA &8sk DWW 71H-2 Figure 2.6°] Data X+ 71 #F

9 ARE vastel ¥ ERY A
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22 A4/45 Fdetel 28 ¥ (spectral library) o™, Data Y= #5% 999
2wy &% xpo]lE L2 (profile) ©]th. Cost—matrixs F AE.9)
w2 BRALE 9l 8] % zpolE &E-sto] AlAE Y, Cost—matrixE

3 AYAE warping path7b 24 B33 glolrgg el 1:1¢ A9, A shas

Data Y(i)

Cost-matrix (m,n)

4
N

2

]
(a) oy | «'q“‘g

{ \;\é
Cost-matrix (1,1) s
Data X(i)

(b) (c) Warping path

Figure 2.6. Two type of similarity and the warping path between time
series, (a) shows the time rigid similarity used by Euclidean
distance(Lp), (b) shows the time flexible similarity by DTW, (c) shows
warping path(green line) (Zhang et al., 2015).

gFoll Al DWW 71M& F383t7] 918 7]+ (reference) AR+ RHAME
2 gy 25 Ao mE TR AA4/FE S gholBel el T2 ake]
< A4 9y $E 340 3 W B 25 ZO](Ti1o wm — Tas wem) ol o
garste ¥7] &% Zojoln

=
kol A Ae3k whel ol Bk AF4S Fall " AarstE s o

ru
=
>
>
b
g,
N

A g oy A E HEAdS A5 =4S oo A4 B golrge] &
ek AAze 7718 (0-50, 50-55, 55—60, 60—-65, 65—-70, 75—-80) 0. &
o] 72ES vieth w3 A4 wAlR e A AE fybe] wE BkhAbE w%
Jol EAISTE o]& aEste] ¥ 4aElFE DEM< 771+ (0-500m, 500—
1000m, 1000—1500m, 1500—2000m, 2000—2500m, 2500—3000m, 3000—
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8753m) 0.7 Urglon HFHOo=E

A A

oo]: ;:ﬂng» =i
-1 =2

b 9l DEMe|| we} & 497]¢]
B33 glolnd g E T&819t} (Figure 2.7).

T5 3 #olBHE= Rosapm 2 Tiiowm®l wek & 49719 gholB &
T3t tF (Figure 2.8).
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Figure 2.7. Snow spectral libraries depending on the SZA and DEM.
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Figure 2.8. Cloud spectral libraries depending on T11.0 pm(TBB11) and R0.64 pm.
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Figure 2.9. Before(left) and after(right) normalization using the SZA, average and

standard deviation of the snow cover channel reflectance along wavelength.

2.5.2 114 AAF 71
2.5.2.1 NDSI (#4 4 1] &x])

NDSIE Hed TE% 44, e PRzl folskn NDSI AHEA e
Equation 2.29} 7t}
NDSI — Rchannel No.3—Rchannel No.s Equation 22

Rchannel No.3tRchannel No.s

Rchannel NO.S% 0.64 ¢ m, Rchannel No.6% 1.61 ,Um‘OJ EIJ_A]'EO]E}' {'.EZF%L

Z A
1=

°] 79 NDSI7} 0.48.t} & kS 7141 Figure 2.102 2 A3 2 o] ofd o
HE 2] 3%2] NDSI 3|AEg#o|th, 2 dugFoas sl AEIRS &8349

NDSI7} 0.2 o]l A9 A4 &, NDSIZF 0.18ch 22 A, Ado] ofd &
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g A2 e

Figure 2.11- 3|1 (seaice) ¥ dli*e] obd ulth(ice—free water) 2] NDSI
¥5 UBhd saEIfol, ¥ dugFeAs olE &8skl NDSIZF 0.9
o]l A5 WO, 0.4 olste] Fe M= It o] ofd wit R

5000

T T T T T T T T T T

mmm NoSnow
N Snow
4000

3000

Count

2000

1000

-05 00 05 10
NDSL

Figure 2.10. NDSI histogram with snow and

snow-free land.
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Figure 2.11. NDSI histogram of sea ice and ice-free water.

2.5.2.2 R161 ym anomaly (A &A])
BoolyglZo) A 1.61m anomaly tests A4 TH A9 AMXTE FH

3t7] 98l 3Eth 1.61m anomaly A& 34 & o2 g2}
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6
_ Xi=1Rchannel number(i)

Rmean - 6 Equation 2.3
Riifference 1 = Channel refelctance — Rypyeqn Equation 2.4
Rdifference 2= (Rdifference 1)2 Equation 2.5

6
Ei:l Rdifference 2
6

c Equation 2.6

Rstandard-deviation =

R _ (RChannel No.6_Rmean)
anoamly —

Equation 2.7

Rstandard—-deviation

g,

Ruean A'D 193E] 6WM7HA] (0.46 ~ 1.61 xm) ¢ WAE F#S o n]ah,

Rdifferencel‘% 7"1]— /:(H ]é EU:A]'E?/}’ tﬂ'A]'E ‘Tié "1—___'.1_ (Rmean) Fq 72]'0] % ﬂ D] ?‘:q

SnowMo Snow 1.61am Anamaly (WZA 0-70)

T TR
8=10" m— Srow-fres
5o
Bx10°
=
a
“ogwan®
210"
95" 1 1 2

iﬁl;am?ﬁ.nomaly

Figure 2.12. 1.6 pm anomaly histogram.
Ruitterence2 ™ Raitterence12] A 1™, Rstandard—deviationn= A '8 WHAME HF 8] 3EF
HAFol o Ranomay™ Rmean™t Rchannel nosE ©18-3F] Equation 2.73 o]
3lo] A& %= anomaly #olW, Figure 2.12 2 A3} Z o] opd Unk A%
tf§t s|AEIfolth o] F VWO E Rislum ancamy’/t —0.55K.TF & A%, 3l

g fag oy AEz PR,

Y

=
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2.5.2.3 NDSI-NDVI test (A4 &x])

NDSI-NDVI testi= landcoverE &3l R/ A Ao sta] 24 €4

£ 3k, Figure 2.13% NDSISF NDVIO| abgl X9 24 of 3} 24 o
ofo] obd UAnk A% dY 3}4E FE (sampling) 8t WERA A &= (scatter
plopolth. A4 goje] NDSIE 0.4 ol izt th Fxaht 0.0014
0.47hA %= A2 godo] obd Ut AR gak FXs= AS A 4 glrh
ole] ¥ dyg]FeolA = NDSI-NDVI A =S &§35te] A A JoA A4
A5 st e, NDSIe] Hel7F 0.045F 0.2 Equation 2.8% €833

%
ouw NDSI¢ #H7F 0.2%E 0.7& Equation 2.95 @&sto] A &8x2 5
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Forest No Snow [NDSI vs NDVI]

1

Forest Snow [NDSI vs NDVI]
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Figure 2.13. NDSI — NDVI scatter plot in forest (Threshold indicated

as orange dash line).

NDVIthreshold =

I\

ND VIthreshold

—1.0 X NDSI + 0.2

—0.1 x NDSI + 0.02

2.5.2.4 Roge um test GIH ©A])

Equation 2.8

Equation 2.9

Figure 2.14-> 3l*J (sea ice) ¥ 3Wo] obd vt} (ice—free water) 2] Rossum

s|AE o), & g arg]lFol A= Figure 2.142 #1313+ Roseum/F 0.1KH.TH
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Sea lce / No Sea-ice 0.86 um Reflectance
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B e Free
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%o o2 04 06 08 10
0.86um Reflectance

Figure 2.14. 0.86pm reflectance histogram of the sea-ice
and ice-free water histogram.

2.5.2.5 87] &% o] (BTD) (A4 4 &f=] x])

GENA TRE A4 W Y s

7] L& ZolE &8 7IWS R A s A4 W o ©A4 du
=
Holt}, Figure 2.15+ Z

Snow/Cloud BTD[T;1. um - Ta.guml

4x10*

3x10"

Count

2x10*

1x10"

qZS -20 -15 n'}‘g -5 o 5
Figure 2.15. Brightness Temperature Difference
[T11.0pm — T3.8pum] histogram between snow and

cloud.
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2.5.2.6 Cloud re—check (4 3 &% &)

2 d18FY cloud re—check test?] A%, 14 A 7IHS &831o
GK—2A AMI cloud mask?| low confidence cloud % %% A3t} Figure
2.16- cloud re—check test 217 A 719 24 A, &3 s|AETH]

t}. Figure 2.17-2 cloud re—check testE &3] A7 24 2 3n

RGB 973t vl A s gojo] AAl A4 5l iy d9=

> = cloud re—check

test® ol A YO r A

M Cloud
M sea-ice

Count
Count
Count

B0 “Gos  oaa 0is  am T

Snow library Ry, — Profile Ry ¢,

N0E 120°E 130°F

150

140" -
vt e [Jsea [ cw

110°E l?E ’ 130°E 140°E 150°E

20170104.0300 [ snowrses [ re-snow [l re-ice AHI RGB, 20170104.0300 UTC

lce

Figure 2.17. Re-classified snow and sea ice areas through cloud re-check test and
AHI RGB image (20170104.0300 UTC).

2 dugFoA &8ss old IS FEe A4 2 dw 251 VWS
scene % & A VY BF AIFHOoRT AEdFOM, scened FF olA
scene? 4719 YA AE A= W A scene?l NDSIE TFE3isioH, o

A 7S ol E9l quality flag 2 dAl @59 quality flags €833t
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2.5.3DWW 7Y (84 4

o
o

T
=

DWW 71" <3 A, ¥ A5+ A5 9 #5 A5)E @&t Axtd
cost—matrixs %3] At&E%¥ warping path® 83t} Figure 2.18% A&
A(Data A) ¥ #7 B(Data B)E (1,1)FE (m,n) 74 cost—matrixs A&
H, (mn)FE (1,1D)7H4 cost—matrix § HAghs 7H= 99+ ok

Holr

o

H

Tome Sexias B | | 200

Figure 2.18. The warping path of DWW method at study
(Salagar M. and P. Kulkarni, 2013).

DWW 71 9] cost—matrix A% 9 warping path A& 23 7o}, zpA| 3
Aol oA Figure 2.182] Time Series AX #3% #}o]H ]g], Time Series B+

A= xge ZEAIE (1) =57, Psv= ZF ==9] cost—matrix® 423
2 4185 mI n°l Roas pm Ros1 pm Ro64 xm Ro86 wm, R138 pmy Ri61 pm 2
B &% zbolo] il 72 wAskTh A WA #3FS cost—matrixE AME

st Fgo® Ad A A 1,D2 F AR #2HE= Agolnh
- 4 xESY FEHUE AR E AAEH.
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d@G,j) = \/(Time series A; — Time series B;)? Equation 2.10
- (L,LD 9 cost—matrix(G) &= (1,1) ¢ F2E= 729 2
G(1,1) =d(1,1) Equation 2.11

— 139] cost—matrixs AAFSC}

GG, 1) = G(i—1,1) +d(i, D = 1~7) Equation 2.12

— 199 cost—matrixE AAFsH},
G(1,j) = G(1,j— 1) +d(1,j)(§ =1~7) Equation 2.13
— 2995 H TL7HA cost—matrixE UM 2EZE, of#jeA = At

=3
G(i,j) = min[g(i — 1,j),g(i—1,j— 1),g(i,j — 1] +d(i,j) Equationn 2.14
- G(7,7)%¥ cost—matrix? HAZES Zolrl= warping path F2E A

47,

oo yglZoaA &8 DWW 71"H9 warping pathe (m,n)%E (m—1,n),
(m—1,n—1),(m,n—1)9¢ cost—matrix & HA#S Zolrl= A== (1,1)7HA
TE = AEE Ity Warping path7} 274 ¥ %, warping path7} 1:1Q1 4%
AN = iy ow gxstgon, F71E cost—matrixE &85t

Figure 2.19> 24 L3etojB g9l AA Ad J9Q 45 Z=29dH ol &
3l warping path7} 1:1¢1 A& vebd 18Ho|m, Figure 2.20> AA= 2 Ao

obd 499 ¥=5 RIS &3 warping path7} 1:10] obd Z--olt},
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Figure 2.19. DWW calculation result, distribution of snow spectral library and profile
value according to wavelength and BTD when warping path is 1 to 1 fitting line.
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Figure 2.20. DWW calculation result, distribution of snow spectral library and profile
value according to wavelength and BTD when warping path is not 1 to 1 fitting line.
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2.5.4 ISTo method
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Equation 2.14%} 22 12 #AA S AF=3E93L, Tirum?t ISTo ©18Fe] 3 71
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Figure 2.21. The scatter plot of BTD[T11pm — T12 pm]
and T11pm.
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Figure 2.22. Daily composite of snow cover depending on snow rate (20170102).
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SIoh 1037 @9l AR 9 37 AX= ol #ow (Table 2.4) 28 FHO| 3h4 HR
= XE Jgseith
— GK—-2A AMI snow cover and sea ice (SCSI) (Table 2.5)
— GK—2A AMI snow cover and sea ice quality flag (DQF_SCSI) (Table 2.6)
— GK-2A AMI SCSI threshold (SCSI_Threshold)

Table 2.4 Content of the SC/SI Scene product file

Name Variable type Scale factor Description Valid range
GK-2A AMI snow Snow cover and
) 1-byte )
cover and sea ice _ ) - sea ice 0~5
unsigned integer
(SCSD (Scene)

GK-2A AMI snow
Snow cover and sea

cover and sea ice 1-byte _
) - ice quality flag 0~12
quality flag unsigned integer
(Scene)
(DQF_SCSI)
GK-2A AMI SCSI 2-byte Using previous
) ] 0.01 -7000 ~ 2000
threshold signed integer scene test
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Table 2.5 GK-2A AMI snow cover and sea ice pixel information

0 Night
1 Snow
2 Snow-free land
3 Cloud
GK-2A AMI snow cover and 4 Sea ice
sea ice
(SCSI) 5 Ice-free water
6~215 Spare
216 No spectral library
217~254 Spare
255 Fill-value
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Table 2.6 GK-2A AMI snow cover and sea ice quality flag pixel information

Name Pixel index Information

1 High confidence cloud
2 Low confidence cloud
3 High confidence clear (land)
4 High confidence clear (sea)
5 Snow (Good quality)
6 Snow (Bad quality)

GK-2A AMI snow cover and sea 7 Sea ice (Good quality)

ice quality flag
(DQF_SCSI) 8 Sea ice (Bad quality)
9 Snow (Cloud re-check)
10 Sea ice (Cloud re-check)
11 Cloud (Snow re-check)
12 Cloud (Ice re-check)
13~254 Spare
255 Fill-value

o
e

ul

14 =99 A4 92 S AsE Y ne FAdolw, A o]
gk2a_ami_le3_scsi_fd020ge_YYYYMMDDhhmn.nc® Yedy, 3 o]& U &
He 103 &9 A5t 2ok o 384 ne 3 st 9k o 4712 ARE Fa
ATH 19 @ ARe] 47) R ofele} Zom (Table 2.7) 2k HE ] 3pa FH
= ®2 Qs

— GK-2A AMI snow cover and sea ice daily composite (SCSI) (Table 2.8)
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— GK—2A AMI snow cover and sea ice daily composite quality
flag(DQF_SCSI) (Table 2.9)
— GK—-2A AMI daily snow cover count

— GK—-2A AMI daily sea ice count

Table 2.7 Content of the Daily SCSI product file

Name Variable type Scale factor Description Valid range

GK-2A AMI daily Snow cover and

snow cover and sea 1-byte )
. . . - sea ice 0~5
ice unsigned integer .
(Daily)
(SCSI)

GK-2A AMI dail
Y Snow cover and sea

snow cover and sea 1-byte ' '
) ] _ ) - ice quality flag 0~10
ice quality flag unsigned integer (Daily)
aily
(DQF_SCSI)
GK-2A AMI daily 1-byte Snow cover count 0-144
Snow cover count unsigned integer during a day
GK-2A AMI daily 1-byte Sea ice count 0144
sea ice count unsigned integer during a day
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Table 2.8 GK-2A AMI daily snow cover and sea ice pixel information

0 Night
1 Snow
2 Snow-free land
3 Cloud
GK-2A AMI daily snow cover 4 Sea ice
and sea ice
(SCSI) 5 Ice-free water
6~215 Spare
216 No spectral library
217~254 Spare
255 Fill-value
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Table 2.9 GK-2A AMI daily snow cover and sea ice quality flag pixel information

Name Pixel index Information
0 Night
1 Probably snow
2 Confidently snow
3 Snow but bad quality
4 Snow-free land
GK-2A AMI daily snow cover 5 Probably sea ice
and sea ice quality flag
(DQF_SCSI) 6 Confidently sea ice
7 Sea ice but bad quality
8 Ice-free water
9 Snow/Sea ice but VZA > 70°
10 Cloud
11~255 Spare
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3. Boxtg W A=
3.1 29 ol#gExty 4 A=xtm
3.1.1 29 19 AR ¥ AlE A
3.1.1.1 B9 o A=
2 dugFe] 2o oY Aune 29 FAAAE 949 Himawari—8
Advanced Himawari Imager (AHD) #A=%& €833ttt Himawari—8 AHI=
ofrlo}, EfH Y Al 7hAl E A2l P TOA radianced AtEsh= 16712

NS 7hA 3 9o, ul3te] GOES—R ABI, ¢8uete GK—2A AMIS}H H
>3 B Ex 9 F7 EAS 7R Himawari—8 AHIE GK—2A AMIS}
2ol 108 992 AT #=L 5881, 500 m, 1 km, 2 kmo ZNES

7FX1th, Table 3.1 & &darg|FolA] &8st GK—2A AMI ¥ Himawari—8
AHI g Aol B9 ¥z el GK-2A AMI #A59] AFo]+= 1.38 #m
A A= FHFolth GK—-2A AMI= 1.38 xzm AE A=7F AQd HE 58
of A5, 9 18 A=l Himawari—8 AHI= 1.38 xm x4 A57}
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Table 3.1 The information of the channel data utilized in this algorithm

GK-2A AMI Himawari-8 AHI
Central Spatial Spatial
Channel Channel Central
wavelength resolution resolution
No. No. wavelength (um)
(um) (km) (km)

1 0.45 1 1 0.45 1
2 0.51 1 2 0.51 1
3 0.64 0.5 3 0.64 0.5
4 0.86 1 4 0.86 1
6 1.61 2 5 1.61 2
7 3.8 2 7 3.8 2
14 11.2 2 14 11.2 2
15 12.3 2 15 12.3 2

3.1.1.2 A= 2%
o Y ARE 28 A4 Ul sy B4 daeFe 108 9eE AE
¥l scene 4tE A¥= Figure 313 2om, 10+ @R AFEH scenes &
A

23t o A A= A I= Figure 3.28F £t

[¢]
o

his H O
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- Ice-free water - Snow-free land
D Sea-ice

Figure 3.1. GK-2A AMI snow cover and sea ice image; (a) 20170101.0400
UTC, (b) 20170102.0400 UTC, (c) 20170103.0200 UTC.

I:l Sea-ice

Figure 3.2. GK-2A AMI daily snow cover and sea ice image; (a)
20170101, (b) 20170102, (c) 20170103, (d) 20170104, (5) 20170105.
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3.1.2 A5 A=
Global Multisensor Automated Snow/Ice Map (GMASI) A5+ 7FA] W
29l 9143 Microwave 914 & ©Hs AAAdA AAE3E A4 W ARE
AT Amolry. gl dE s 4 kmolH AFEF7]= 1otk GMASI AHs AF
% A BEE A4 % A Aui oke ek
— Advanced Very High Resolution Radiometer (AVHRR) onboard
METOP—A satellite
— Imager onboard Geostationary Operational Environmental Satellite—
East (GOES—EAST)
— Imager onboard Geostationary Operational Environmental Satellite—
West (GOES—-WEST)
— Spinning Enhanced Visible and Infrared Imager (SEVIRI) onboard
Meteosat—8
— Special Sensor Microwave Image/Sounder (SSMIS) onboard Defense
Meteorological Satellite Program (DMSP) satellites F—16, —17, and
-18.
GMASI A=+ geographic mapl & ARE A¥sti 9lom FALS Figure

3.3%F Zoh

GMASI Product, 20170101

Figure 3.3. GMASI data on 01 January, 2017.
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Table 3.2 Contingency table of comparison between two categorical data

Validation
Estimation
Yes No
Yes A (hit) B (false)
No C (miss) D (cor-reject)
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Table 3.3 Used criteria in comparing two data

Criteria Description
POD A/(A+C)
FAR B/(A+B)

Sea Land
(VZA<70°)

Sea Land
(VZA=>70°)

20160105.0400 AHI BO5 Image

Figure 3.4. The quality degradation region of Himawari-8 AHI (VZA > 70°).

2 duglF 25 87 A8+ Table3.49F £t

Table 3.4 Snow cover/Sea-ice temporal, spatial resolution and required product accuracy

Retrieve Data Temporal Resolution Spatial Resolution Objective Accuracy
Snow Cover POD > 85%
1-day 2 X 2 km
(SC) FAR < 25%
Sea-ice POD > 85%
1-day 2 X 2 km
(S) FAR < 25%
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2 AFoA AEe 4 A A 9§ ARE ASE] d&E B AT F
50 tistel GMASI #59} HlwE 38t o 1 Ay= Table3.59F £t GMASI
F=2 ¢t vl 3 A3 PODE 97.14 %= GMASIONA A3 el A4 2 &)

daS B dugEr g9X 80 LEA S FARE 1.96 %= WA UEeES

N

Table 3.5 Validation results using GMASI data

Date Hit False Miss Cor-Reject POD / FAR (%)
20170101 243,828 583 8,031 704,611 96.81/0.23
20170102 252,761 9,202 9,333 709,814 96.43 / 3.51
20170103 267,495 6,673 10,058 726,626 96.37 / 2.43
20170104 298,802 5,268 7,423 737,072 97.57 / 1.73
20170105 275,174 5,145 4,447 523,997 98.40 / 1.83

Total 1,338,060 26,871 39,292 3,402,120 97.14 / 1.96
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B oAFo = EHk A7)zl 20179 01€ 01YFE 05Y47HA & 549 10%
@49 22 (scene) A& 2 4 A (daily) 2HE AHE 2 GMASI A22 &
2 Figure 3.59 2ot A5 Ay, HAJof Wtk x|

2 94§ gdo] oy EAST

- VZA > 70 or Night

Figure 3.5. Validation result full-disk image between GK-2A Daily SC
and GMASI SC product; (a)20170101, (b)20170102, (C)20170103,

(d)20170104, ()20170105.
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- VZA > 70 or Night - No data - Ocean I:l Hit |:| False - Miss
Figure 3.6. Validation result extended image between GK-2A Daily SC
and GMASI SC product on 20170101 and JMA RGB image
(20170101.0300 and 20170101.0500 UTC).
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Figure 3.7. Validation result extended image between GK-2A Daily SC
and GMASI SC product on 20170102 and JMA RGB image
(20170102.0300 and 20170102.0500 UTC).
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. No data . Ocean |:| Hit |:| False - Miss

Figure 3.8. Validation result extended image between GK-2A Daily SC
and GMASI SC product on 20170103 and JMA RGB image
(20170103.0300 and 20170103.0500 UTC).
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Figure 3.9. Validation result full-disk image between GK-2A Daily SI and GMASI
SI product; (2)20170101, (b)20170102, (C)20170103, (d)20170104, (¢)20170105.
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Figure 3.10. Validation result extended image between GK-2A AMI daily SI and GMASI
SI product on 20170103 and JMA RGB image (20170103.0100 and 20170103.0300 UTC).
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Figure 3.11. Validation result extended image between GK-2A AMI daily SI and
GMASI SI product on 20170104 and JMA RGB image (20170104.0100 and
20170104.0300 UTC).
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Figure 3.12. Comparison image between GK-2A AMI sea ice and VIIRS sea ice data
(left), AHI RGB image (right).
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