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2.3 ¢

o)

A=
2.3.1 Level 1B (L1B)

Ad dugFs Ty A8 AHEE GK-2A AMI AA At5= 7] A4
(Top of Atmosphere, TOA) YHA}E (reflectance) ] 1,2,3,4,5,6W z1d 9 gt
7] &% (Brightness Temperature, BT)<Ql 7, 14 1€ A 7ot} (Table 2.1).
TOA WAL H3 817] 25 = GK—-2A AMI &% 252 &&3 AAatsto

Table 2.1 SC Input data on GK—2A/AMI L1B

Data Description Purpose

DWW algorithm input data

Channel
AMI band No.01 TOA reflectance 1.61um anomaly test
01
Cloud re—check test
Channel DWW algorithm input data
AMI band No.02 TOA reflectance
02 1.61um anomaly test
DWW algorithm input data
Channel 1.61pm 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 1.61pm anomaly test




Channel DWW algorithm input data
AMI band No.05 TOA reflectance
05 1.61pm anomaly test

DWW algorithm input data
Channel 1.61um 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

A A dugE=Ss S35ty 93 GK—2A AMI 98 8= 7] As bl

(Table 2.2).

Table 2.2 SI input data on GK—2A/AMI L1B

Data Description Purpose

DWW algorithm input data

Channel
AMI band No0.01 TOA reflectance 1.61pm anomaly test
01
Cloud re—check test
Channel DWW algorithm input data
AMI band No.02 TOA reflectance
02 1.61pm anomaly test
DWW algorithm input data
Channel 1.61pm 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 1.61um anomaly test
Channel DWW algorithm input data
AMI band No.05 TOA reflectance
05 1.61um anomaly test
DWW algorithm input data
Channel 1.61pm 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
IST, Test
Channel  AMI band No.15 TOA brightness
IST, Test
15 temperature
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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

(SC)

Land cover MODIS 500 m global land cover

Selection of snow spectral

DEM SRTM 30m DEM data
library (SC)
Snow/Cloud
Snow/Cloud reflectance along DWW algorithm input data
spectral
wavelength (SC & SD
library

Long—term
Discrimination between snow

Snow Long—term satellite based snow
cover/sea ice candidate area
cover/sea cover/sea ice data
(SC & SD
ice

Land/Sea mask GK—-2A AMI #= 9 5 S fiSs +2st7] 28
&-8-33lth Land/Sea mask®] sea= 4 Ul &4, & JH Lt Al st
SZAZ GK—-2A AMI ¥ &R g4 2Ed AsE 2830

B ¥% A5 (and cover)i= MODIS®] MCD12Q1 A=& Z&3F3ith
MCD12Q1 A&+ MODIS land cover A&EE 1860712 A X+ F&H A8}
Sl Terra®t Aqua 914l ©AlE MODIS AlAe] 29 A% % Enhanced
Vegetation Index (EVI), Nadir BRD—Adjusted Reflectance (NBAR) A& &
S &83to] AEEY (Friedlet al, 2010). F 5702 % (scheme) ] wz} &

=
F%¥ land cover® A¥Fd Ygow HE Adug]ZFo|A = International

|



Geosphere—Biosphere Programme (IGBP) global vegetation classification
scheme®] we} 7% land cover® AFE3stitt. o] Fx+% Loveland and
Belward (1997) e ¢Js AA€ WOz NDVIE 7|Hte® 45 FRE 2
g3t 17709 &5 (Class) &2 sttt A= 33+ g == 500m, Al
A T 1doly A AFE A O F geographic map projection typel Z
Ag Folth, & ¢ugF9] #5 992 AMI AT o)) ol A+ I
S % MCD12Q1 A=E # 43 (re—mapping) 33t}

Digital Elevation Model(DEM)& I %%& Yehl= 2524 SRTM DEM
30m A5E &3t GK—2A AMI #5 992 s]detof Awiy g8l v¢
o] EAlstE & Hdl 8,753 me 1E7F A o]= 1EAbel] o8] A=
JHA T AFadnz s A Ao Rl SA o] A A YEuA k=
ok 2 ¢3eES DEMel 93 A3 adE west] 918 DEMS #-8-3kqltt.
SRTM DEM< geographic map projection typel & #| 35w E oF71g]Zo
A &gst7] 918 GK—2A AMI #= 4 9lol 9tAl A4 (re—mapping) 3} 3 Tt

A /5 3% 2ro]B. g (snow/cloud spectral library) 2] A% 20204 10
AHEE 20219 5¥€71X 2] Visible Infrared Imaging Radiometer Suite (VIIRS)
Level 2 Snow Cover At&=2 A4 4 45 A5E 753t YUolE stof
20213 12€ 6¥45H L3t or, o] An= DWW g FolA 83t

DWW &18l&52 F 28529 FAIEE BEHS = 7|HOZE 7|+ (reference) AF &

A7 94 71w A8 W A s A4 9 ay TR goe 132 TR

sb7] 98 &Rshky, AAde Ae HukE 1980dFE 2014471A 9
National Snow and Ice Data Center (NSIDC)<® Northern Hemisphere
EASE—-Grid 2.0 Weekly Snow Cover A& %, @Hl+= 2000dFH 20164
7k2] MODIS Monthly CMG 24 A5 & o] &3te] 5kt dly e 49 &
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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).



2.4.2 117 7 A% 71% (Static threshold method)
2.4.2.1 Normalized Difference Snow Index (NDSI) (& 4 3|1 €X])
NDSIE= A4 9 aW stas gXsted 2ols AF 5 stz # &g
FoAlME A4 9 oy Exe] &gtk NDSIi= MODIS, VIIRS %
Landsat #1439 24 &4 dag|Fel® &8¥rh. NDSIE 24d o] 4 9]
9 Aol Jodrtt JhAl GGelA RRAMETE =A Yehde 54 S o] &sttt
T3 TEo] 2A 9] - ALYPAAIIAGY BF 2 RS HolE B4

et ¥ FES TR got AFL-Eth(Dorothy K. Hall. 2001).

2.4.2.2 Ry g1m anomaly (A &A])

A2 1.61 um FALEE A Q]S 0.46, 0.51, 0.64, 0.86 m HEAFE A =&
HALE ghe 7Y 2 dueES 1.61m $AET 3he] xpol7k v HS
2§t 1.61 gm anomaly testE F3sto] Aol ofd Unk A xE 1353
tlh. 1.61 um anomaly test= Lee et al. (2017)0]
Terra/MODIS ¥ A5E 7|Whe=® Aol ofd Ank A%
4§33t

2.4.2.3 NDSI-NDVI test (H4 &=A])

Abglo] EAfslh= Abel A2 Abglo] EAfsHA] 9k Aol Bls| AL Wb
AEZE GHA YERG A o]id 5o R lE fA ARE 8 44 ©X
Al TES AAY TR teoE AAEAYee] AHEA = snow cover
mapping°l|A 7F & EAHo® Zgsta 9t (Klein et al, 1998).

olef B X d1g]FS MODIS landcover ARE &85t A& 3

9 (evergreen needleleaf forest), 4= &9 (evergreen broadleaf
forest), =t &3 Mixed forest) FS o=z Ao FXF Hqf
stk NDVIel A4 9l e Ao &-§3st= NDSIC #AES &8st 3l

3 7]'H& National Aeronautics and Space Administration(NASA) 9]
MODIS, VIIRSeIAM A A2 @x|o] &gk glth(hall et al., 2002;
Hall et al., 2015).
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2.4.2.4 Roge m test G ©A])
o] ol vtk S Eo oF uA F47F AA doju EF
747tk 1 F 0.86 m YHAFE (R) = #fWo] opbd uitlelA s o mct

2.4.25 ¥t7] &% 2}o] (Brightness Temperature Difference, BTD) (Z4 4
R A

B &% Ao

rlr

A= &8 75 A F2 &&¥= 7Y F sy
ojth. & 4y EL W] 2% Aol F 11 me} 3.8 m ¥ 2E2] ApolE
gg3l o= E3 A 75 (ce cloud) YAZHFE F 39 = Aol=
o] 43t} (Steve Ackerman, et al, 2006). 87] 2% o] test: MODIS
7 AEds &85 itk & dugES W] % AolE &Eete] 4

oz 9 stie] e 7F Y A TELE ATEsHE

snow/ice re—check testel #83}9t}.

ﬂl

S|
= ~

2.4.2.6 Cloud re—check (F4 42 3" &=A))

A " s g2 dugES A3 A5 Z Cloud mask (CLD)AEE &
3t} Cloud mask:= high confidence cloud, low confidence cloud, high
confidence clear® AX7} Yeh=d, 75 A5 4] A FdH9sa
high confidence clear 2] low confidence cloud 992 RGB 9743 vlw
Al AA A g Y FolARE R eEAE P90l vt EA8H3

t} (Figure 2.5).

120°E 130°E 140°E 150°E

I:l Land I:I Sea - Cloud I:I Clear sky

Figure 2.5. Cloud mask of sea ice candidate area on

20160211.0050 UTC (a), Himawari-8 AHI RGB image (b).



oo E 2 yg]Ee GK—2A AMI Cloud mask % low confidence cloud
=z

A ul sfHl o7 A G-E3l= testS! cloud re—checks

B AdugES GK-2A AMI cloud maskES 83 75 99 78S 53
§_}_ ‘11:4, R1.61umr RO.51MH! T3.8ﬂm TllZMmE_ %%%} q 75]6124}—41?_ %/]\——OE— }1\_%6‘}91-9‘1#’
4712 918 ARE SE AAEE ol F4 @A F4e NDSIE #§

3l A4 2 sy gAE FAs ol FAe] ARE FEshr] wEel 470

Tk A FA 7Y T8 A AAEStA)F sk EAtelA A W o w A
¥ Qo bad quality® ¥ Spaof tis] ol d & A gl Sy A=
confidently snow HXi= sea iced 74§ ©|& &&3l| probably snow HE&
probably sea ice® A|T-#3}S T}

ol Jd= &I A H W B = F dudds
TR wZol s A8 W oH skl A

sheie.

~

main algorithm) ©]

Folvt A 8l s o R

2.4.3 3 gholreg (2% wEs U (HA 2 8w 24

M= VIIRSSE Hejet 9149 Al - a3 dA7F A
ofof gtk GK—-2A9 ¥3taldis vtk th=7] wel, 500m, 1kne| sf
AEE 7HIRE AEES 2knE re—sampling ko] AFE3FSTE VIIRS L2
Snow Cover? #3FslldE+ 376m=E 2kme N EE 7HA = GK2AQ 49
Adakel F3b dAE f8 VIIRSS 9 - A%8 7I=o2 7HE 7k GK2A
AN F T TS, #5 A7 VIIRSS] #3 AlZbe 108 @
A= REEFE] GK-2A9F YA A H T

VIIRS L2 Snow Coveri NDSI_Snow_Cover%} NDSI, Basic_QA 5% At
Zwo] 2dE] v Basic. QAE #S5AES #4= UEHE Jlo® o] @
o] cloud®} bad quality?l Z& #1231 good quality Q! HAWHS AFE3FA T

T3k, NDSI_Snow_Covert 04 100 Afo]e] gto g HAHAA4+E ey
=, A% Adel= NDSIZF 30 o] ¢dl Znks A8kl

lo
£
o
b
o
e
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0~50 °, 50~55 ° , 556~60 ° , 60~65 °, 65~70 °, 70~75 ° ,

ek g zte] wel BFE 3 nS(DEMEE 709 3 AEdth o 1
o] 9= vt 2ok

[ 0~ 500m. 500~1000m, 1000~1500m, 1500~2000m, 2000~2500m,
2500~3000m, 3000~8753 m]

502, Cloud 27%E 0.64/m2 WWAEES 7502 749 2RS4
datm, 1 ME the T 2

[ 0,0~0.4, 0.4~0.5, 0.5~0.6, 0.6~0.7, 0.7~0.8, 0.8~0.9, 0.9~1.0]

WAL o] whet BRE 5 11 me TBBel what 7719 #e ArEsid, 1 W
e te 2

[ 0~230K, 230~240K, 240~250K, 250~260K, 260~270K 270~280K,
280~320K]

ol A ATk ukel o] EfF HAZ 9 DEMel wet 774 A4 3 <
olu#g (49N  FHE  TFIAUTE.  Figure 2.6 7]Ed wEH
v4.1(2020d 1€ (1709))°laL, Figure 2.7 A& %3 v4.2(2020d 10€¥
~2021d 5¢, 8/1€) & YERATH
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Snhow Library(SZA 00_50) Snow Library(SZA 50_55)

1.0 1.0
0.8 4 0.8 4
0.6 1 7 0.6 1
U [
=) =
2 2
0.4 4 0.4 4
0.2 4 0.2 4
0.0 T T T T T T 0.0 T T T T T T
ref0l refo2 ref03 refo4 btd14_07 ref06 refol ref02 ref03 ref04 btd14_07 ref06
o Snhow Library(SZA 55_60) o Snow Library(SZA 60_65)
0.8 4 0.8 4

0.6 1 \ 0.6 1
U [
=) =
© (]
> =
0.4 4 0.4 1
0.2 4 0.2 4
0.0 T T T T T T 0.0 T T T T T T
ref0l refo2 refo3 refo4 btd14_07 ref06 refol ref02 ref03 ref04 btd14_07 refo6
Snow Library(SZA 65_70) Snow Library(SZA 70_75)
1.0 — 1.0 —
0.8 4 0.8 4
0.6 1 0.6 1
U [
=) =
© (]
> =
0.4 4 0.4 1
0.2 4 0.2 4
0.0 T T T T T T 0.0 T T T T T T
ref0l refo2 refo3 refo4 btd14_07 ref06 refol ref02 ref03 ref04 btd14_07 refo6

Wavelength & BTD
Snhow Library(SZA 75_80)

DEM(m)
—e—  0-500m
500-1000m
3 1000-1500m
—e— 1500-2000m
—e— 2000-2500m
—e— 2500-3000m

ref0l ref02 ref03 refo4 btd14_07 ref06

Wavelength & BTD —— 3000-8753m

Figure 2.6. Snow spectral libraries depending on the SZA and
DEM(v4.1)
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2.7. Snow spectral libraries depending

DEM(v4.2)
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T2 golrEgE 0.64 me AR 11 me TBBel wa 7709 =A%
(49719 zH = v4.1 (Figure 2.8) %} v4.2 (Figure 2.9) ¥ 7o) A3t}

Cloud Library (Rg gaym - 0.0~0.4) Cloud Library (Ro.gapm : 0.4~0.5)
1.0 1.0
0.8 1 0.8 4
0.6 0.6 4
() ()]
= El o~ __
s s \\
0.4 1 0.4 4
0.2 1 0.2 4
0.0 T T T T T T 0.0 T T T T T T
refol ref02 ref03 refo4 btd14_07 ref06 ref0l ref02 ref03 ref04 btd14_07 ref06
Cloud Library (Rg6aum : 0.5~0.6) Cloud Library (Ro.gaym : 0.6~0.7)
1.0 1.0
0.8 4 0.8 4
0.6 1 - 0.6 1
() [«
E 3
g s
0.4 0.4
0.2 1 0.2+
0.0 T T T T T T 0.0 T T T T T T
ref0l ref02 ref03 refo4 btd14_07 ref06 ref0l ref02 ref03 ref04 btd14_07 ref06
Cloud Library (Rggaum : 0.7~0.8) Cloud Library (Ro.gaum : 0.8~0.9)
1.0 1.0
A
0.8 4 0.8 4
0.6 1 0.6 1
() [«
E 3
g s
0.4 0.4
0.2 1 0.2 4
0.0 T T T T T T 0.0 T T T T T T
refol ref02 refo3 refo4 btd14_07 ref06 ref0l ref02 ref03 ref04 btd14_07 refo6
. : Wavelength & BTD
Cloud Library (Rgaum : 0.9~1.0)
1.0
0.8 4
0.6 1
()
E
g e
0.4 1
0.2 1
0.0 T T T T T T
ref0l ref02 ref03 refo4 btd14_07 ref06

Wavelength & BTD

Figure 2.8. Cloud spectral libraries depending on Ti10,m (TBB11)
and R0.64um (V41)
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Cloud Library (Rogaum : 0.0~0.4)

0.8

0.6 4

Value

0.4 4

0.2 4

0.0

btd14_07 ref06

: 0.5~0.6)

refol refo2 ref03 ref04

Cloud Library (Ro.eaum

0.8

0.6 q

Value

0.4

0.2 1

0.0

refol ref02 refo3 refo4 btd14_07 refo6

Cloud Library (Ro.6aum : 0.7~0.8)

0.8

0.6

Value

0.4

0.2 4

0.0

0.8

0.6 4

Value

0.4 4

0.2 4

0.0

Figure 2.9. Cloud spectral libraries depending
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A 7oA += W BAE Y3 [ce Surface Temperature (IST) & AFE3}
=, IST A& X e SARERYE F38 §3 IST A57F sk, A
AESE A S 3o ok a2y IST, 71 IST AH&S 913
F 2ok ¢tom, B 71HE Jin et al (2017)°] MODIS #A&%5 83}
H

A4 gl e HS A-4S EEsk Wt BAS FdEglon, s

—_

(reference) A= B A5 e weE WAL 2 87 2% 2
(Brightness Temperature Difference, BTD) 2] ®W3} &l g FAsto] A= A}
2o FAIRE AAPste duEFo® Lee ef al (2017)2 ol ZE3H9
MODIS #At5E 7|Hte® Ad A5 F3htth. DWW 7|H2 AHdos ¢
S24Q A5E vBluste] 7+ FFe AR7F Avid FARRHE SEskE g
=0 F Petijean et al. (2012)2 DTW 7|¥HS YA 94 A AL B4 &83}
AT DWW 71" DTW 713 o] Azt thal sbg& &E-shqint.

Figure 2.10= DTW 7|W& Qofet 2o =AM, DWW 7|3} F A28l
datrh, 2 dugFolr &8ss DWW 71'H-2 Figure 2.109] Data Xi= 7|
Anz Ad/4v F3Feto)lB 88 (spectral library)©]™, Data Y& #5353
o] WiAt: H 8y 2% zpo]E Z 21t (profile) ©]th. Cost—matrix=
o e wWE R W B R xolE EEste] AlabET, Cost—
matrixs 53] /4% warping path7} 24 &4 ol e} 1:19 A5, 3

N

MN ol

o2
12
o

>
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Data Y(i)

Cost-matrix (m,n)

4

(a)

Cost-matrix (1,1)

Data X()
(b) (c) Warping path

Figure 2.10. Two type of similarity and the warping path

between time series, (a) shows the time rigid similarity used by

Euclideandistance(L,), (b) shows the time flexible similarity by

DTW, (c) shows warping path(green line) (Zhang et al., 2015).

ol

ol DWW 71 & 3837 913 7]F (reference) AR E WHALE

‘

&

B £% A whE Zeads A4/7E By eteluewolrh. Tzt

2 J F 3ae g W W] 2% A0 (Tiew Tasw ol THE
5

U7l &Aool

A 71 Hof = W BAE Y3l [ce Surface Temperature (IST) & A3}
=, IST At&S feiMe ARG Rd 388 53 IST AF7F 2 o35h, 7

T2 AEshe A 538 A4l Ao 28y IST, 712 IST AE<=
3

ol 3t
AF7F AoskA gom B 7ML Jin et al. (2017)°] MODIS #A&E &85}
H 3}
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Figure 2.11.
and standard deviation of the snow cover channel

wavelength.

2.5.2 14 AAZ 71
2.5.2.1 NDSI (&4

ol
=

Y EAD
NDSI+= 43
Equation 2.2%} -t}

Channel No.3 _RCﬁannel No.6

R
NDSI =

Channel No.3+RC/iannel No.6

Rehannel Nos 0.64 i, Renannel Nos 1.61 mme] WEAFE O] T},
- NDSI7} 0418t & gh& 7FA™, Figure 2.12:% 47
A3 NDSI s|AEIgHolty, & dagFelA e
NDSIZ} 0.2 o]/l A%
Hb A EE skl

22

et
A4, NDSIZF 0.18tF 2 ¢

SZA

+++ 050
50-55
55-60

444 60-65

eee 6570

*** 70-75

+ 75-80

Before(left) and after(right) normalization using the SZA, average

reflectance along

T2 AA S FEE=H fo]st NDSI AlE241S

Equation 2.2

I A~ =
S5e Ao

#40] obyl eIy
a9 Fgato]
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I NoSnow
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Count
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NDSI

Figure 2.12. NDSI histogram with snow and snow-free land.

Figure 2.13< 3|1 (sea ice) ¥} d|W o] obd vt} (ice—free water) 2] NDSI

X5 YERd sIAE oY, & dugFoA s olE &8st NDSIZF 0.9
o]Arol Ae W oz 0.4 o3t L NAE= Fa o] ofd witiw T
=3

Sea-ice / Mo Sea-ice NDSI

'''' ] I LI 1 I
2000
Bl Sea lce
B Ice Free
6000
=
]
o 4000
2000

04 -02 00 02 04 06 08 10
MDSI

Figure 2.13. NDSI histogram of sea ice and ice-free water.
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2.5.2.2 Ri61,m anomaly (FA &=x])
B odygZeoA 1.61 mm anomaly test: A TH 3t49f HIARE &

371 Y&l =3sAtt 1.61 um anomaly A& 382 th-3F 7t}

6
Xizy R jannel number (i)

Rpean = o Equation 2.3
Ryifference1 = Channelrefelctance — Rypeqn Equation 2.4
Rdifference 2= (Rdifference 1)2 Equation 2.5

6
Zi=1 Rdifference 2

— 6 Equation 2.6

Rstandard—deviation = 6

R _ (RC/iannelNo.G_Rmean) B ) 07
anoamly = g — quation 2.
standard—deviation

Rueans Y 1HIPEE 674 (0.46 ~ 1.61m) o] WAL HS ou]sid,
RdifferenceI% ZJI_ jH ]é’ ]:I]J-—/\]—Eﬂ' ]?J—A]'E ig :E- (Rmean) 9/] i]—O] % 9/] U] ?J:q—

= (o) =y el IR E| T i o] L=
RdifferenceZL Rdifferencel‘q ﬂ]—é—O}U%, Rstandard—deviationi— /—(H = %A]—J— '\lé]:ﬂ_‘/] LT

1—55(]—011';]— Ranomaly{:‘: Rmean‘ﬂ} RChannel No.5% O] ‘8_3]—0% Equation 27‘7’]’ ZELO] 7'1])1\_}-_
&to] A& %= anomaly gtolw, Figure 2.142 243} #do] ofd <k A3
of gt s|AETHMo|tE o]5 ZIWFO R Rigt m anoamy/; —0.55KT F A$

A Bhag W AEE TR,
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Snow/MNo Snow LeLem Anomaly (WZA 0-T0)

8x10° — Srow-free
[ T

Gx10°
s

g
Rl % L

2=10°

0.3 1 0 1 z

1.61um Anomaly

Figure 2.14. 1.6pym anomaly histogram.

2.5.2.3 NDSI-NDVI test (A4 =)

NDSI-NDVI testi= landcoverE &3 7% A X o sha] A4 X
2]
I

= 33ttt Figure 2.15% NDSISF NDVIC| AH A9 Ad ofofz A4
godo] obd dUnk Ax P FAE FE(sampling) o] HERH AR
(scatter plot)o]tl. A 2] NDSIE= 0.4 ol FA7F ths BEEdh}

gl st

0.0°14 0474 = A4 gAo] ofd URE A% AL FE¥xet= A
= St} o]o ¥ AdaEFo = NDSI-NDVI AHHEE &8-3}9]
A R 2 F£3stg on NDSIC H2l7F 0.05E 0.2% Equation 2.8

ggatglom, NDSIS WY7F 0.24%E 0.78 Equation 2.95 &&3lo] %

=
X

o

(0
i
N
ﬂllﬂl
¥
o
ol
2
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Forest No Snow [NDSI vs NDVI] Forest Snow [NDSI vs NDVI]

400 400
076 | 0.76
No Show %0 i a00
052 | _ 052 | : : B
c (=4
§ 200 § § . Snow 200 §
0.28 | 028 SOV JU0E, NNOE RPN N
100 % 100
0.04 | 0.04
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- L :
0'271.0 -0.5 0.0 0.5 1.0

NDSI

Figure 2.15. NDSI - NDVI scatter plot in forest (Threshold

indicated as orange dash line)

NDVI, 4 octora = —1.0 X NDSI + 0.2 Equation 2.8

NDVI = —0.1 X NDSI + 0.02 Equation 2.9

threskold =

2.5.2.4 Rog@um test (f;Hl:Q %X])

Figure 2.16< 3% (sea ice) 3} sllHo] obd nHlt}(ice—free water) 9 Rogpm
s|AE oY, B daglFoA s Figure 2.165 F113F Rpgew’/t 0.1K.Th

Ao A% ol ohd wthz BHST
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Figure 2.16. The histogram of the cloud re-check test.
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Figure 2.17. Brightness Temperature Difference

[T11.0 m — T3.3 ;m] histogram between snow and cloud.
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Figure 2.17 A4y 52 W] &% Apo] s|akseld, & dads
< o5 Faste] By 2% Ao|7h —13.0 Rl staE FEOR ATES)
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2.5.2.6 Cloud re—check (FA 42 &= =)

2 duglFY cloud re—check test®] A%, 14 AAZ 71HS &85+
GK—2A AMI cloud mask® low confidence cloud %9 A &3},
Figure 2.18 cloud re—check test 17 AAZ 71 2A A, &L3F 3]~

E %ot} Figure 2.19% cloud re—check testE Ea A &% AA

ul
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=] =] =] [e]
S Jofolul RGB 43t wlmw Al iy Jofo] A4l A4 2 sy goig
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Figure 2.18. The histogram of the cloud re-check test.
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Figure 2.19. Re-classified snow and sea ice areas through cloud

re-check test and AHI RGB image (20170104.0300 UTC).
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2.5.3 DWW 71 (H4 4 "] &

~—

DWW 7%l =3 A, 7+ A5+ A5 9 #5 A5)E &&sto] A
cost—matrixE %3] AF=%¥ warping pathE &&3tt}t. Figure 2.20= A=
A(Data A) % 5 B(Data B)E (1,1)F¥ (m,n) 7}A cost—matri
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DWW 71" 9] cost—matrix AF% % warping path AF&< o33 Zt} zHA| st
A o] oA Figure 2.202] Time Series A £33 glo]H #g], Time Series B
g9 23R (4,j)) =X, Psv ZF =9 cost—matrix® % 9]

=] o =0
0]’”1 = & = mﬂ' H°1 RO.46MH7 Ro.smm, RO.64MH7 RO.86ﬂm7 R1.38ﬂm, Rl.@lﬂm 51 ‘é'}

r
I
_>|~1_‘

7] &% ol el 77 1mAIAL. A A FAL cost—matrixs AHEF)
Agon AY AL A (LD F AR #29= Aoy,
- ZF =259 §2YE AYWDE AEEh
d@,j) = \/(Time series A; — Time series Bj)2 Equation 2.10

- (1,1) 9 cost—matrix(G)+= (1,1) 9 F=8= AL £
G(1,1) =d(1,1) Equation 2.11
— 1329 cost—matrixs A4S

G(G,1)= GA—1,1)+d0, D =1~7) Equation 2.12

Figure 2.20. The warping path of DWW method at
study (Salagar M. and P. Kulkarni, 2013).
— 199 cost—matrixs AAFsoh
G(1,j))= G1,j— D) +d1, )y =1~7) Equation 2.13
— 295¥ 7974 cost—matrixE YFoA QLEZ, ofgldlA Q= AAtsH
=
G(i,j) = min[g(i—1,)),8(—1,j — 1),8G,j - D] +d(i,j)  Equationn 2.14
- G(7,7)%¥ cost—matrix® HAFS Fol7l= warping path F=&5 A
g gkt

W yglFoAd 83 DWW 7]He warping path (mn)%E (m—1,n),
—-1,n—1),(mn—1)9 cost—matrix & FHAggS Foprt= AE=E (1,1)7HA

FHH= 25 LT Warping path7b 24 %€ %, warping path7} 1:1¢1 4-¢

Ad e s or "ASR o, F7FE cost—matrixE &8l

Figure 2.21 A4 Iggfolne gl gl AA A4 o< #5 T2 a3} o] &

&3l warping path7} 1:1%0 Z-¢-5 vebdl 75de]n, Figure 2.22& AAZ 24

o] obd o] #= Z2HYS &85 warping path7} 1:10] opbd 9ot}
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Figure 2.21. 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 2.22. 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 ISTy method

ISTo 7192 IST, Tiiw @ BTDI[Tiowm — Thwl 9 A5 BAS 283 537
AAZ 71 o2 Figure 2.23% 7o) ISTel| W& Ty % BTDITiom — Tiiml
o] WAV AE #AAE Hlte 5AS &&3elth ol& #43to] Equation
2.148F 22 12 BAAS A=A, T w7k ISTo o1k #hs 7HA= 34

o A% sMo sk

ISTo=a X BTD (Ty, = Typ ) +b

Equation 2.14

274
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- 270 -
269 1 ¥
.o' o‘
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Figure 2.23. The scatter plot of BTD[T11m
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Figure 2.24. Daily composite of snow cover depending on snow rate

(20170102).

I se

2 z 120°€ E Land
e Sea Ice Count > 1 : nee Sea Ice Rate = 10 % z Sea Ice Rate = 20 % =
[ et

/ [ sea-ice

120

N s |
Sea Ice Rate =30% Sea Ice Ra(e =40 % Sea Ice Rate =50 %

Flgur‘: ceo. wany CompOSIlc VI JTa Ive depend"ly vl oca e rate

(20170104).

33



37 9] ARE dx otk NetCDF 39 e ol &<
gk2a_ami_le2_scsi_fd020ge_YYYYMMDDhhmn.nc 42 YYYYE % (year),
MM € (month), DD+ % (day), hhi= AlZt(hour) ¥ mn(minute) 2 #& 2|v]
SR 109 W9 A=9] 370 AR ofgiel o (Table 2.4) 2 FEE] 314 4
Hie 2R sk

— GK-2A AMI snow cover and sea ice (SCSD (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

Scale
Name Variable type Description Valid range
factor
GK—-2A AMI
1—byte Snow cover and
snow cover and
unsigned - sea ice 0~5
sea ice
integer (Scene)
(SCSD
GK—-2A AMI
Snow cover and
snow cover and 1—byte
sea ice quality
sea ice quality unsigned - 0~12
flag
flag integer
(Scene)
(DQF_SCSD
GK—-2A AMI 2—byte 0.01 Using previous —-7000 ~
SCSI threshold signed integer scene test 2000
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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 5 Ice—free water
(SCSI)
6~215 Spare
216 No spectral library
217~254 Spare
255 Fill—value

Table 2.6. GK—2A AMI snow cover and sea ice quality flag pixel information

1 High confidence cloud
2 Low confidence cloud
GK—=2A AMI snow cover . High confidence clear
and sea ice quality flag (land)
(DQF_SCSD) 4 High confidence clear (sea)
5 Snow (Good quality)
6 Snow (Bad quality)
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7 Sea ice (Good quality)

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

19 &9 A4 9 8 A8 e NetCDF dedolr, 34l o]F2
gk2a_ami_le3_scsi_fd020ge_YYYYMMDDO0O0OO.ncZ YeErY, 3 o5 f &
He 108 &9 Ame gu 14 @9 Ve &g E4e] 00UTCHH
23:50UTC74A] 2] AFgolth, o= =
gk2a_ami_le3_scsi_fd020ge_202112220000.nc®] A5+ 20219 129 22¢
00:00UTCH-E| 23:50UTC7HA 9] A4/ AaEs e Ands vtk
) A NetCDF ¢ st 9t del 4719 JRE &3 vk 19 @9 259

471 AR ofeel om (Table 2.7) 7k FRe] i FH = Al
— GK-2A AMI snow cover and sea ice daily composite (SCSI) (Table

2.8)

rlr
kH

— 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
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Table 2.7. Content of the Daily SCSI product file

GK—-2A AMI
1—byte Snow cover and
daily snow cover
unsigned - sea ice 0~5
and sea ice
integer (Daily)
(SCSD
GK—-2A AMI
Snow cover and
daily snow cover 1—-byte
sea ice quality
and sea ice unsigned - 0~10
flag
quality flag integer
(Daily)
(DQF_SCSI)
GK—2A AMI 1—byte Snow cover
daily snow cover unsigned - count during a 0~144
count integer day
GK—2A AMI 1—byte

Sea ice count
daily sea ice unsigned - 0~144
during a day
count integer

Table 2.8 GK—2A AMI daily snow cover and sea ice pixel information

0 Night
1 Snow
GK—-2A AMI daily snow
cover and sea ice 2 Snow—free land
(SCSI)
3 Cloud
4 Sea ice
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5 Ice—free water

6~215 Spare
216 No spectral library
217~254 Spare
255 Fill-value

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 _
5 Probably sea ice
cover and sea ice quality
flag 6 Confidently sea ice
(DQF_SCSD 7 Sea ice but bad quality
8 Ice—free water

Snow/Sea ice but VZA >

9
70°
10 Cloud
11~255 Spare
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3.1.1 29 ¢¥ A8 9 A= A3
3.1.1.1 B9 908 A=
2+ dugse 2 Y ARe 439 AHAE 14920 Himawari—8
Advanced Himawari Imager (AHI) A5 %5 @83}t Himawari—8 AHI=
ofrlof, BsH ek A2 7RA] F A 9] 49 TOA radiance® At=3sh= 16719
Qe A 9om, v=re GOES-R ABI, $guete] GK-2A AMISH
<o 23 54 9 23 54& 7Hu Himawari—8 AHIE= GK—2A AMI
9l 7 sk, 500m, 1kn, 2kne IS E
5 7MY} Table 3.1 # duglsdA Z8s= GK-2A AMI %
Himawari—8 AHI ¥ Agolt}. 2o dHAH e GK-2A AMI 259 =}
o]+ 1.38m MG A8 FHFolt}t. GK—2A AMI= 1.38mm g A&7} A
g Hs 5o EA5, 29 918 82l Himawari—8 AHIE= 1.38 /m A
g ZAE7E glvh dAlE 2018 12€ 59 AR 20199 79 259U%-H
A9 E AJZE GK—2A AMIE o] &3to] A4 2 )i e-x|o AF&35al

o,

3
=
M
e
o
ok
r>~l
-
r o
e
fllo
4

o,

s

Table 3.1 The information of the channel data utilized in this algorithm

GK—-2A AMI Himawari—8 AHI
Central Spatial Central Spatial
Channel Channel
wavelength resolution wavelength resolution
No. No.
( gm ) (km) ( tm ) ( km )
1 0.45 1 1 0.45 1
2 0.51 1 2 0.51 1

40



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

3.1.1.2 A= A%
A/ AtEES 103 9919 A9 (Full Disk, FD) o2 AE3hA| 4,
olu]X]= A+ (Full Disk, FD), &¢FA]oF(East Asia, EA), $HF% (Korea, KO)
o] A7EA 8] oo AbEsh "}géb}‘“ Flgure 3.1% 715}

Sea Ice Snow

Figure 3.1. 2021.12.23.0300UTC GK-2A AMI snow cover and sea
ice(SCSI) image; (a) Full Disk(FD), (b) East Asia(EA), (c) Korea(KO)
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Sea lce Snow Sea Land | Seake Snow Sea Land Coud  Seake Snow Sea

Figure 3.2. GK-2A AMI daily snow cover and sea ice(SCSI) image;

(a) 20211208, (b) 20211215, (c) 20211222

3.1.2 A% A&

Global Multisensor Automated Snow/Ice Map (GMASI) Atz 7HA] 2 &
A9l Y4 Microwave 94 & ThFst /oA AtEst A4 W AR E
SRt Amolth. Tl dEs 4 kmolv AbEFV]= 1dolth. GMASIT Ak At
= Al g A 9o AR ofdel

— Advanced Very High Resolution Radiometer (AVHRR) onboard

i

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
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3}4o] MRS YEY= SAIA 2 v ¥A] (omission error) & F3sts 9SS
= o] AAFA-E& Table 3.3 7t}

A 738 A, 4 T g4 9 s A58 quality flag AF5E &85t °0H
4 S

=
o A 717+ Y BE Sceneolx] EF 3427 oF7H(SZA > 80° )&l A9 o

=

Probably & Confidently 3425 oz HFS F3ssic)

FAR: ARGARS] 8A&S sty 54 WMF2 Z73 3t T o83xd 329

17 U B4 3149 50 % olAte] FEow EEHE A W A w7 (Viewing

o o h

Zenith Angle, VZA)©l 574k o]39) stel A Figure 3.4h Zol AHI A59] %4

Ast7F JEY= scene©] Q1o VZA©] 70° o] Al #HZF oA A2kt

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)

Table 3.3 Used criteria in comparing two data

Criteria Description
POD A/(A+O)
FAR B/(A+B)
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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°).

3.3 A5 A3
2 adyalFe HE & AL Table 3.4 #tt

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

Retrieve
Temporal Resolution Spatial Resolution Objective Accuracy
Data
Snow Cover POD = 85%
1—day 2 X 2km
(SC) FAR < 25%
Sea—ice POD = 85%
1—day 2 X 2km
(SD FAR < 25%

ATl ArEet o 4 A4 9 AW A5E AFE] H8 Ea ALV F
5do] thsle] GMASI A=t wlwE F3hst o 1 A3+ Table 3.59 7t}
GMASI At5¢} vlw 3 A3 PODE 97.14%% GMASIOA B4 3k it 24 w
A JdE B dugEE gAY SEAES FARE 1.96%% YA vt

4
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Table 3.5 Validation results using GMASI data

Date Hit False Miss T pOD/FAR (@)
Reject

20170101 243,828 583 8031 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

A&717Q1 20179 1€ 195 H 547H4 F 549 10

A5 (scene) Af

SFRATE. vl A

Sk (daily) A=

Figure 3.59} Tt}

= 4 GMASI A5E &83 A%

As Ay, HAlob 9o Ao

- VZA > 70 or Night

Figure 3.5. Validation result full-disk image between Daily SC
(@)20170101, (b)20170102,
(€)20170103, (d)20170104, (e)20170105.

and GMASI

SC

product;
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Figure 3.6. Validation result extended image between Daily
SC and GMASI SC product on 20170101 and JMA RGB
image(20170101.0300 and 20170101.0500 UTC).
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20170102

120°€

130°E

. VZA > 70 or Night . No data

Figure 3.7. Validation result extended image between Daily SC and

GMASI SC product on 20170102 and JMA RGB image(20170102.0300
and 20170102.0500 UTC).
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=
kA ool GMASIE AR, B dugEe #HAdo] of

’

20170103
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Figure 3.8. Validation result extended image between Daily SI and GMASI SI

product on 20170103 and JMA RGB image(20170103.0100 and 20170103.0300
UTCQ).

- VZA > 70 or Night

Figure 3.9. Validation result full-disk image between Daily
SC and GMASI SC product; (a)20170101, (b)20170102,
(€)20170103, (d)20170104, (e)20170105.
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Figure 3.10. Validation result full-disk image between Daily SC and
GMASI SC product; (a)20170101, (b)20170102, (C)20170103,
(d)20170104, (e)20170105.
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6. [FF] HA/H AZel AHEEHE A%

1) GK2A_Coef_namelists.nml(v4.1) (~ 2021.10.21.)

&Options
nml_gk2a_obs_time = '202110220010'
nml_gsics_option= .false.

nml_num_ref =7
nml_num_prof = 7
nml_num_ch = 6

nml_non_val_thres_1 = —9.99
nml_non_val_thres_2 = —999.
nml_night_thres = 83.
nml_fix_low_rch = 0.001
nml_fix_high_rch = 1.
nml_fix_high_sza_thres = 90.
nml_fix_high_sza = 89.
nml_fix_low_btd = —80.
nml_fix_high_btd = 20.
nml_sc_rch_161_thres = 0.3
nml_sc_rate_b0O6_b01_thres_1 = 1.
nml_sc_rate_bO6_b01_thres_2 = 0.2
nml_sc_rate_b03_b06_thres = 4.
nml_sc_diff_dist_5_1_thres = =0.2
nml_sc_diff_dist_5_2_thres = 0.05
nml_sc_diff_dist_6_1_thres = 0.
nml_sc_diff_dist_5_3_thres = 0.13
nml_sc_diff_dist_6_2_thres = —0.14
nml_sc_btd_b14_b07_thres_1 = —13.
nml_sc_dww_sza_thres_1 = 70.
nml_sc_dww_b07_low_thres = 270.
nml_sc_dww_b07_high_thres = 280.
nml_sc_dww_ndsi_thres_1 = 0.3
nml_pre_thres_1 = —999.
nml_pre_thres_2 = 0.1
nml_pre_thres_3 = 0.6
nml_sc_ano_161_thres = —0.55
nml_sc_forest_1_1_ndsi_thres = 0.25
nml_sc_forest_1_2_ndsi_thres = 0.
nml_sc_forest_1_2_ndvi_thres = 0.1
nml_sc_forest_2_1_b04_thres = 0.25
nml_sc_forest_2_2_ndsi_1_thres = —0.25
nml_sc_forest_2_2_ndsi_2_thres = 0.25

nml_sc_ndsi_thres = 0.3
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nml_sc_costmatrix_thres = 1.8
nml_sc_dww_ndsi_thres_2 = 0.05
nml_sc_dww_ndsi_thres_3 = 0.05
nml_sc_dww_sza_thres_2 = 75.
nml_sc_fil_btO7_thres = 280.
nml_sc_fil_btd_thres = —10.
nml_sc_forest_fil_sza_thres = 60.
nml_sc_forest_fil_bt14_thres = 268.
nml_sc_btd_b14_b07_thres_2 = —15.
nml_si_ist_zero_coef_1 = —2.056
nml_si_ist_zero_coef_2 = 273.1
nml_si_rch_b04_thres_1 = 0.2
nml_si_rch_b06_thres_1 = 0.2
nml_si_rate_b03_b06_thres = 2.
nml_si_rate_b06_b01_thres = 0.25
nml_si_diff_dist_6_1_thres = 0.3
nml_si_diff_dist_5_1_thres = 0.05
nml_si_diff_dist_6_2_thres = 0.12
nml_si_ndsi_fil_thres_1 = 0.45
nml_si_btd_b14_b07_fil_thres_1 = —7.
nml_si_rch_b04_thres_2 = 0.1
nml_si_ndsi_thres_1 = 0.4
nml_si_ndsi_thres_2 = 0.9
nml_si_btd_b14_b07_thres_1 = —10.
nml_si_ndwi_thres_1 = 0.45
nml_si_rch_b04_thres_3 = 0.15

nml_non_val_thres_3 = —999
nml_background_thres = 0
nml_land_thres = 1
nml_sea_thres = 0
nml_cloud_thres_1 =
nml_cloud_thres_2 =1
nml_cloud_thres_3 = 2
nml_pre_sc = 1
nml_pre_si = 4
nml_library_none = 0O
nml_forest_thres_1 =
nml_forest_thres_2 =
nml_forest_thres_3 =
nml_si_dww_match = 1
nml_sc_si_iteration = 1

()

a1 =
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2) GK2A_Coef_namelists.nml(v4.1 ~ v4.2) (2021.10.22.~ )
#AT 2QstHA HA JadeltE sHA ol 48 IRE VFo =Nt .

&Options
nml_gk2a_obs_time = '202110220330'
nml_gsics_option= .false.

nml_num_ref =7
nml_num_prof = 7
nml_num_ch = 6

nml_non_val_thres_1 = —9.99
nml_non_val_thres_2 = —999.
nml_night_thres = 83.
nml_fix_low_rch = 0.001
nml_fix_high_rch = 1.
nml_fix_high_sza_thres = 90.
nml_fix_high_sza = 89.
nml_fix_low_btd = —&0.
nml_fix_high_btd = 20.
nml_sc_rch_161_thres = 0.36
nml_sc_rate_bO6_b01_thres_1 = 1.
nml_sc_rate_b06_b01_thres_2 = —99.
nml_sc_rate_b03_b06_thres = 99.
nml_sc_diff_dist_5_1_thres = —0.2

nml_sc_diff_dist_5_2_thres = 0.
nml_sc_diff_dist_6_1_thres = 0.2
nml_sc_diff_dist_5_3_thres = 0.13

nml_sc_diff_dist_6_2_thres = 0.25
nml_sc_btd_b14_b07_thres_1 = —10.
nml_sc_dww_sza_thres_1 = 70.
nml_sc_dww_b07_low_thres = 270.
nml_sc_dww_b07_high_thres = 280.
nml_sc_dww_ndsi_thres_1 = 0.3
nml_pre_thres_1 = —999.
nml_pre_thres_2 = —999.
nml_pre_thres_3 = 0.6
nml_sc_ano_161_thres = 0.
nml_sc_forest_1_1_ndsi_thres = 0.1
nml_sc_forest_1_2_ndsi_thres = 0.5
nml_sc_forest_1_2_ndvi_thres = 0.2
nml_sc_forest_2_1_b04_thres = 0.25
nml_sc_forest_2_2_ndsi_1_thres = 0.25
nml_sc_forest_2_2_ndsi_2_thres = 0.25

nml_sc_ndsi_thres = 0.3
nml_sc_costmatrix_thres = 1.8
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nml_sc_dww_ndsi_thres_2 = 0.05
nml_sc_dww_ndsi_thres_3 = 0.05
nml_sc_dww_sza_thres_2 = 65.
nml_sc_fil_bt07_thres = 280.
nml_sc_fil_btd_thres = —10.
nml_sc_forest_fil_sza_thres = 60.
nml_sc_forest_fil_bt14_thres = 268.
nml_sc_btd_b14_b07_thres_2 = —15.
nml_si_ist_zero_coef_1 = —2.823
nml_si_ist_zero_coef_2 = 276.0971
nml_si_rch_b04_thres_1 = 0.2
nml_si_rch_b0O6_thres_1 = 0.2
nml_si_rate_b03_b06_thres = 2.
nml_si_rate_b06_b01_thres = 0.25
nml_si_diff_dist_6_1_thres = 0.3
nml_si_diff_dist_5_1_thres = 0.05
nml_si_diff_dist_6_2_thres = 0.12
nml_si_ndsi_fil_thres_1 = 0.45
nml_si_btd_b14_b07_fil_thres_1 = —7.
nml_si_rch_b04_thres_2 = 0.2
nml_si_ndsi_thres_1 = 0.4
nml_si_ndsi_thres_2 = 0.6
nml_si_btd_b14_b07_thres_1 = —6.
nml_si_ndwi_thres_1 = 0.6
nml_si_rch_b04_thres_3 = 0.7

nml_non_val_thres_3 = —999
nml_background_thres = 0
nml_land_thres =1
nml_sea_thres = 0
nml_cloud_thres_1 = 0
nml_cloud_thres_2 =1
nml_cloud_thres_3 = 2
nml_pre_sc = 1
nml_pre_si = 4
nml_library_none = 0
nml_forest_thres_1 =1
nml_forest_thres_2 = 2
nml_forest_thres_3 =5
nml_si_dww_match = 1
nml_sc_si_iteration = 1
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