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GCOM-C Success criteria (data production aspect only)

Minimum Success Full Success Extra Succees
[L + 1yr] [L + 5yr] [L + 5yr]
Complete the Cal.& Val. phase and | Achieve standard Achieve the target
Standard | start data distribution of more than | accuracies of all accuracy of one or

Products | 20 products achieving the release |standard products more products
threshold accuracy

Results of the Post-Launch Validation

Level/Area[The Atmosphere Cryosphere

Release threshold
achieved

Standard accurac
4 1 4 3 1 9

threshold achieved

Target accuracy achieved O 2 1 O 3

v" The release thresholds (the first accuracy target) of all L2 standard products have
been achieved. In addition, the evaluation results indicate that nine (and three) L2
products have already reached the levels of the standard accuracy for the full

success (and the target accuracy for the extra success) at this stage. -



GCOMC
1. Summary of the Validation of SGLI L2 Prod ucts= =

Accuracy Requirements of SGLI L2 products and Current Evaluation Status (1/2)

ArealGroup [Product Status™ Release threshold andard a a arget a a
[5]
g Precise geometric correction © <1 pixel <0.5 pixel <0.25 pixel
3
®
Q Atmospheric corrected reflectance 0.3 (<=443nm), 0.1 (<=443nm), 0.05 (<=443nm),
£ (incl. cloud detection) O 0.2 (>443nm) (scene) 0.05 (>443nm) (scene) 0.025 (>443nm) (scene)
@
@ A Grass:25% (scene), Grass:20% (scene), Grass:10% (scene),
% VEGEEEN 1o O forest:20% (scene) forest:15% (scene) forest:10% (scene)
o <
§ .8 Above-ground biomass O Grass:50%, forest: 100% Grass:30%, forest:50% Grass:10%, forest:20%
[
§ Vegetation roughness index O Grass & forest: 40% (scene) Grass & forest:20% (scene) Grass & forest:10% (scene)
@
5 Shadow index O Grass & forest: 30% (scene) Grass & forest:20% (scene) Grass & forest:10% (scene)
I
‘g fAPAR O Grass:50%, forest: 50% Grass:30%, forest:20% Grass:20%, forest:10%
(&)
> Leaf area index O Grass:50%, forest: 50% Grass:30%, forest:30% Grass:20%, forest:20%
@
qéi o Surface temperature O <3.0 K (scene) <2.5 K (scene) <1.5 K (scene)
L S
Cloud flag/Classification * 10% (with whole-sky camera) |Incl. below cloud amount Incl. below cloud amount
Classified cloud fraction j‘,{ 20% (on solar irradiance) 15% (on solar irradiance) 10% (on solar irradiance)
o Cloud top temp/height @ 1K 3 K/2 km (top temp/height) 1.5 K/1 km (temp/height)
1.
(3]
§_ Water cloud OT/effective radius O 10%/30% (CloudOT/radius) 100% (as cloud liquid water) 50% / 20%
el 3
z 8 Ice cloud optical thickness O 30% 70% 20%
Aerosol over the ocean O 0.1 (Monthly ta_670,865) 0.1 (scene ta_670,865) 0.05 (scene ta_670,865)
El Land aerosol by near ultra violet O 0.15 (Monthly ta_380) 0.15 (scene ta_380) 0.1 (scene ta_380)
% Aerosol by Polarization © 0.15 (Monthlyza_670,865) 0.15 (scene ta_670,865) 0.1 (scene ta_670,865)

-

*1 Symbols denote as follows; O: the release threshold achieved, ©: the standard accuracy achieved, ¥ the target accuracy achieved.

/"
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1. Summary of the Validation of SGLI L2 Products=""

GCOM-C

Accuracy Requirements of SGLI L2 products and Current Evaluation Status (2/2)

ArealGroup [Product Status™ Release threshold Standard accuracy Target accuracy
Normalized water leaving radiance 0 - 50% (<600nm) 30% (<600nm)
(incl. cloud detection) @ 60% (443~565nm) 0.5W/m2/str/um (>600nm) 0.25W/m?/str/um (>600nm)
Ocean
color Atmospheric correction parameters O 80% (AOT@865nm) 50% (AOT@865nm) 30% (AOT@865nm)
Photosynthetically available radiation @ 20% (10km/month) 15% (10km/month) 10% (10km/month)
8 35~+50 (offshore)
< i . e 0 An- 0 —35~ o (offshore),
8 Chlorophyll-a concentration O 60~+150% (offshore) 60~+150% —50~+100% (coast)
In-water
Suspended solid concentration O —60~+150% (offshore) —60~+150% —50~+100%
Colored dissolved organic matter O —60~+150% (offshore) —60~+150% -50~+100%
temperatur . N S
e Sea surface temperature * 0.8 K (daytime) 0.8 K (day & night time) 0.6 K (day & night time)
Snow and Ice covered area (incl. cloud 0 0 0
Area_/ . |detection) O 10% (vicarious val with % 5%
distributio
0 other sat. data)
S Okhotsk sea-ice distribution O 10% 5% 3%
S Snow and ice surface Temperature @ 5K (wcanpus val with other sat 2K 1K
o data and climatology)
O [surface
properties
L 100% (vicarious val with o o
Snow grain size of shallow layer O climatology between temp-size) 50% 30%

*1 Symbols denote as follows; O: the release threshold achieved, ©: the standard accuracy achieved, ¥c: the target accuracy achieved.




1. Summary of the Validation of SGLI L2 Products
Schedule for the version-up of SGLI products

COM-=C

Mmmmm

H28 H29 H30 H31 H32

H33 H34

4-5-6|7-8-9(10-11-12|{1-2-3 | 4-5-67-8-9|10-11-12[ 1-2-3 | 4-5-6 | 7-8-9 |10-11-12| 1-2-3

101112 1-2-3 [ 4-5-6 [ 7-8-9 [1011-12 1-2-3

Development of pre-

4-5-6|7-8-9(10-11-12| 1-2-3

4-5-6|7-8-9(10-11-12| 1-2-3

. O e e PDIove & al 10 adllladllio Ol dI(JO O
launch algorithm operatio
A A Gcom-c launch %Review for the Ver.1 data %Review for the Ver.2 %Review for the Ver.3 }
Review for the A release (minimum success) data release data release
Development First-Light Ver.1 Ver.2 Ver.3 Final review for the full
Completion & extra success
Sensor operation \MP‘—MM—> Normal Operation st-norma.
check-ou operation
Cal. ¥ < Evaluation of the sensor Cal. For the Ver.1 < Cal. For the Ver.2 > < Cal. For the Ver.3 >
performance A A A
Cal. Coef.
Determination
Vi-cal Ver.1 processing Ver. processing Ver.3 processing >
Ground system obs. data

the

Re-processing >

of the past
Algo. Improvements for Ver.3

()

Coef.
1 fixing

past data
Algo. Improvements for Ver.2

()

Algo. Development
& Improvement

Algo. Improvements for Ver.

Ok

Evaluation of
the accuracy

ng
coéf.

Val.

Vi

.
In-situ obs.

Field campaigns for the Field campaigns for the Ver.2-3 data release

Ver.1 data release

Re-processing of
the past data

Field campaigns for
the final review




2. Validation Results of Land Products

2.1 Evaluation Summary

GloballchangelobsenvaticnIMiESonEE  mate]

Product islsiiss e ULl Status™! Evaluation Methods
threshold  accuracy accuracy

Precise Evaluati f locati i ith GCP d usi

. . . . valuation of geolocation accuracies wi s prepared using

<1 pixel <0.5 pixel <0.25 pixel

EERIE e P P P © AVNIR-2 data.

correction

Atmospheric 0.05

corrected 0.3 (<=443nm)|0.1 (<=443nm)|(<=443nm),

reflectance (incl.
cloud detection)

0.2 (>443nm)
(scene)

0.05 (>443nm)
(scene)

0.025
(>443nm)
(scene)

O

Comparison with in-situ observed reflectance.

Vegetation index

Grass:25%
(scene),
forest:20%
(scene)

Grass:20%
(scene),
forest:15%
(scene)

Grass:10%
(scene),
forest:10%
(scene)

Comparison with in-situ observation and other satellite data.

Above-ground

Grass:50%,

Grass:30%,

Grass:10%,

Comparison with in-situ observation (incl. the data from the

biomass forest: 100% |forest:50% forest:20% literatures).
Vegetation G &F t: Grass & Grass & . . '
g . 4(:;&?“6::;5 forest:20%  |forest:10% Comparison with other satellite data.

roughness index [#0% [— B

Grass & forest: Grass & Grass &
Shadow index |, (scene) |forest:20%  [forest:10% Comparison with in-situ observations.

: (scene) (scene)
. 0, . 0, . 0,
fAPAR Grass:S0%,  (Grass:30%,  |Grass:20%, Comparison with in-situ observation and other satellite data.
p

forest: 50%

forest:20%

forest:10%

Leaf area index

Grass:50%,
forest: 50%

Grass:30%,
forest:30%

Grass:20%,
forest:20%

O|0lO0|O0|0O| O

Comparison with in-situ observation and other satellite data.

Surface
temperature

<3.0 K (scene)

<2.5 K (scene)

<1.5 K (scene)

O

Comparison with in-situ observation and other satellite data.

*1 Symbols denote as follows; O: the release threshold achieved, ©: the standard accuracy achieved, ¥¢: the target accuracy achieved.
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2. Validation Results of Land Products CCOM-C

[GISES| [GREnGEIOBESTvatiEhIM SSiShEclmate]

2.2 (a) Precise geometrically corrected Top-of-Atmosphere (TOA) radiance (LTOA)

Validation Method:

- The geometric accuracies were evaluated by automatic matching of SGLI VN11 for VNR and SW3 for
IRS at 250 m resolution with AVNIR-2 ortho-corrected mosaic data around Japan islands.

- The accuracies of POL bands were evaluated as registration errors relative to the VNR band that
were resampled to 1 km resolution by averaging.

- Evaluation method is quadratic curve fitting of cross-correlation coefficients (considering pixel
locking correction)

Validation data and condition, period etc.

- Reference data: ortho-corrected mosaic of AVNIR-2 with less cloud covers as shown below*1
GC1SG1_20180625D01D_T0529 L2SG_LTOAQ_0006.h5

- Dependence of geometric errors on altitude was evaluated for confirming the accuracies of the

ortho-corrected images

*1) Overall geometric accuracies of LTOA depend also on those of L1B. Regarding the geometric accuracies of L1B, please refer to the “geometric
correction” on the SGLI calibration pages.

Target Image example: GC1SG1_20180625D01D_T0529 L2SG_LTOAQ_0104.h5

-1.0 +/-0 +1.0
error [pixel]

Distribution of geolocation error between
SGLI/Lt_VN11 and AVNIR-2/Band4

N nt

Horizntal (X) Verical (Y)
e RN e GO LKA 3117



2. Validation Results of Land Products §§Q%~§

2.2 (a) Precise geometrically corrected Top-of-Atmosphere (TOA) radiance (LTOA)

Validation Results: Histograms (upper), altitude dependences (middle), statistics (lower) of estimated geometric errors
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or [pixel]

L 1000 1500 2000 2500 am 600 800 1000 1200 2000 2500 3000 2000 2500
i ;
Gound height [m] Ground height [m] 8 Ground height [m] s Ground height [m]
ave std rms ave std rms ave std rms ave std rms
x -0.05 0.36 0.36 x 0.07 0.46 0.46 x -0.19 0.29 0.34 X -0.02 0.26 0.26
y 0.04 0.28 0.28 y -0.06 0.32 0.32 y 0.03 0.28 0.28 y -0.04 0.19 0.20
VNR 183844 samples IRS 263228 samples POL (P1) 48525 samples POL (P2) 41421 samples

Note: There is no systematic error depending on altitude, indicating that the ortho-correction works well.

Estimated errors Release threshold Standard accuracy Target accuracy
<0.36 (VNR)
< 0.46 (IRS) < 1.0 pixel < 0.5 pixel <0.25pixel
<0.34 (POL)

Release threshold & Standard accuracy are achieved

BI1-8



2. Validation Results of Land Products
2.2 (b) Atmospherically corrected reflectance (RSRF)

Validation Method:

- Accuracy targets were defined as RMSE of the reflectances acquired at the ground surface with moderate
reflectance of around 0.2 at solar zenith angles SZA less than 30 degrees. In addition, the release threshold is
defined as the value acquired at the condition of aerosol optical depth AOT (at the wavelength of 500 nm) less
than 0.25.

- In-situ measured reflectances simultaneously acquired with the SGLI observations were used for evaluating
RMSE. (Relative errors for the reflectance of 0.2 were also evaluated for comparison).

Validation data and condition etc.:

- In-situ data measured within the time window of 1-1.5 hours at the sites shown in the figure below (for the
period during Jan. 24 to Sep. 28, 2018)

- All the SGLI channels except for VNO7 and VN10 (saturated at land areas) and SW02 (water vapor absorption
channel) were evaluated.

COM-C

S &N JJ,_J*. e tionIMISsione] | matel

L'!.

- The data of pixels at AOT>0.8 and/or with cloudy or cloud shadow flags were eliminated.
(There is no change at conditions of 1, <0.25 and/or SZA < 30deg. See the table shown on the next page)

. 45
T AsiaFlux/PEN sites
02i " '

PI's sites

30—

| PI's site
TKY
MSE
FHK
usP

Latitude
Latitude

36 1

..30 -

LCFR L SIS iVl ¢ TKY

RVUS AR - L B MSE

RRVREF /. CEOS/RadCALNET L S : AFHK
: Q_ = 30 1 @ Tot

129 132 135 138 141 144 147
Longitude El] |J 1 =

(2 a2 B =& J 3 § 2

-60 T T | T T T T T T | T

-180 -150 -120 -90 -60 -30 0 30 60 90 120 150 180
Lengitude

v



2. Validation Results of Land Products
2.2 (b) Atmospherically corrected reflectance (RSRF)

Validation Results:

RMS differences due to QC types

TKY MSE FHK USP CGONA LCFR RWVUS RRVREF Tot QC: off

ML= I - 2 B |~ - - SEPZ B ~  SZ B - YR [l and | et fig. |s7a<30| aot<0 | Both
E 024 com=0945 | E 024 corosra 77| g 02| corossi 7| Eomamen LR | E 0o . L7 75
% C 868 ../z <] c1=0.897 i’ 3 c1=0.80 I3 .., 8 c1=0.8930 v L] 8 c1=0.9 Ay . .
8 o018 g T 018 e 0.18 £ o018 / 8 024 /
3 I " AL 2" / 2o 2 N= 52-116 21-65 44-92 16-43
= Y ’ = Y -' o Y " = Y ra = V. *
500 #0015 3°% 4 0.013] §°%| 4 0.014] 0.017| " 0.021  vno1 610154 Foloi6H 610341 6i614

0.08{, 3% 006 4 0.06 0.06 .
¥ . 36% © 269 : 0
(o) [0) [0)
i e 2o | e o3 | a3% | e 0% | oo ool lowsd ooisi oo

0 006012018 024 03 0 006012 0.18 0.24 0.3 0 006012018 024 03 0 006 0.12 0.18 0.24 0.3 0 0.08 016 024 0.32 04

in-situ Rs 380nm in-situ Rs 413nm in=siti Rs 443nm in—situ Rs 480nm in-situ Rs 530nm VN03 ----
0.4 n= 0.5{nN= 7 0.7 { N=129 / 0.6 | N= 0.5 { =

% o , er® e [ W S o e VNO4 0017 0014 0018 0.013

= = =0.0758% 4 =i =
£ 02| EE3 £ 04| EENT gy | gom|EEETE | g o | EEORY e o0 B 2 0021 0019 0021 0018
& c120.851 & 120,978 & e1=1.1 g c1=0875 & . 5 ¢1=1,008 VNO5
i:'; 024 g 03 * "; 0.42 b ] ﬁ 0.36 - L = 03
sl A | R g AP b Y SO S s 0027 0031 0.029 0034
o o o ’ o .
% 0| g At 0.027 8 | 4 0.026/ 3,1 5 O. % ora - 8o VNO8 0026 0019 0027 0.017

9 ' 19% 27% 20% 9%
: 27% | -, 9% | ; VN9 0076 0085 0078 0086
0 008016 024 032 04 0 01 02 03 04 05 0 014028042056 0.7 0 012 024 0.36 048 06 0 01 02 03 04 05
e R . S vy (510620 0088 019881 00N
:

o

OB s 5003 08 | N2 ) 3te2 A R P 091 N8, 00r /| 1 Evaluated with in- SWo1 ----
£ 048 msd=0.0357 £ 04 lmsd_=0.0340 - - 04 rmsd=0.0356 A 0.72 rmsd=0.0832 4 L
g 148 o080t g U4|coroBra = E 04comoces 4y E 0.72] cor=0.543 Z = situ measured flux
B ci=0.985 . -] e1=1.009 u - S ci=0.862 (S 3 €1=0.95 A : SW03
I = e H
© 038 & 03 o2 =603 ¢ © 054 R Y4 : reflectances because
¢o,| i TP I ZANNN I N Y 4 : inesitu BRDF SW04 0.034 0038 0032 0034
- 0. = 0 w5 0 Ak E =5 0 . -
ool 00301 50| 003, g4 0030 B AFT0083E L0 “n 00% 0026 0040 0026
: - 0 : = observations are
o e ; L L AR\ 27701 diffcult on th 10083 0068 0.087 0067
0 012024 0.36 048 06 0 01 02 03 04 05 : 0 01 02 03 04 05 0 018036 054 0.72 09 E fmcu t on t e PI02

in-situ Rs 1635nm in-situ Rs 2209nm H in-situ Rs 672nm in-situ Rs 866nm = ground within 1 km x
------------------------------------------------- .

1km field of view.

Estimated errors Release threshold Standard accuracy Target accuracy
0.019(<=443nm) 0.3 (<=443nm) —»150% 0.1 (<=443nm) —50% 0.05 (<=443nm) —25%
0.084 (>443nm) 0.2 (>443nm) —100% 0.05 (>443nm) —25% 0.025 (>443nm) —>13%

§

Relative errors estimated
for the reflectance of 0.2

Release threshold is achieved




2.2 (b) Atmospherically corrected reflectance (RSRF) COM-C
Comparison with BRDF models of POLDER Mmﬂmmm

GC18G1_20181001D01D_A0000_L2SG_RSRFF_1001.h5, BRDF: on
0.3 0.4 0.4

N=338 N=339 N=336
rms=0.021 S rms=0.022 rms=0.026
— _ Xm=0.062 . Xm=0.078 - Xm=0.092
E E ¥m=0.053 E Ym=0.067 E Ym=0.084
c c ¥=0.869* X € 0.31Y=0873"X S 0.31Y=0820"X
@ S g r=084 o r=0.873 © r=0.86
i g 8 g
2 2 g . 8
£ z Z 02 2 02 )
| 2| 2 > .
g & o1 2 L4 2 *
3 3 3 o1 3 o1 5
Lzl w w e ” v Lol
o KN 0 . 0 * :
0 0.1 02 03 0 01 0.2 0.3 0 a1 0.2 0.3 0.4 0 0.1 0.2 03 0.4
POLDER model Rs 490,565 nm POLDER model Rs 490,565 nm POLDER model Rs 565,490 nm POLDER model Rs 565,490 nm
04 0.8 08 0.8
N=334 M=341 N=341 M=341
ms=0.028 rms=0.059 rms=0.054 rms=0.055
. Xm=0.109 A - Xm=0.214 . Xm=0.248 = Xm=0.282
£ ¥m=0.104 - E Ym=0.242 £ ¥Ym=0.233 E ¥m=0.280
£ 0.3]Y=0976"X Akd £ 0.61{Y=1118"X S 0.61Y=0928" X & 0.61Y=0983"X
o r=0.920 4 Fy o r=0.647 P~ r=0.643 r:] r=0.632 -
N . 2 © =4
o aa A = ° < ;
3 2 ARY = b /. ®
z 02 Z 04 X ® Zz 04 ‘ . S o4 A o
= = @ > A ) .
I | o | e 7] v
o * o 0 WI v
x o « * 3 = a* i A
@ 0.1 *v @ 02w - @ 02{v 3 02 "
@ w ry w A @ -y
*
0.028 0.059 0.054 0.055
0 0 0 0
0 0.1 02 0.3 0.4 0 02 0.4 08 08 0 02 0.4 0.6 0.8 0 0.2 0.4 086 08
POLDER model Rs 670,765 nm POLDER model Rs 765,670 nm POLDER model Rs 865,765 nm POLDER model Rs 1020,865 nm
NN NN AN RN EEEEEEE NN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE,
04 0.8 H 90
. #1::2?5 055 A !“r.f;"i‘,‘ 074 ™ H ® Evergreen needieleal forest
H ns=0. =0, . A Evergreen broadieaf forest H
HERNi= 1 S T ol Im88 i 60 v Dbt s Maignan, F., etal.,
- . . A n ciduous broadleaf fores! H
Ta e At g |y RO Polarized reflectances of
L") . . .
= . XN s s i3 natural surfaces: Spaceborne
'S 02 S 04 N t2 0 .
e ¢ v b 2, vy . '8 measurements and analytical
. ' 4 =T VG . .
= s = o © : 0 # Croplands modeling, Remote Sensing
=3 01 - R Y o 02 'y = 4 . % Urban and built-up .
"5 ey @ ® I 80 . * croplandinanral vegesaton messic. OFf Environment (2009)
H c:’ . - g e . . 4 Barren or sparsely vegetated
i L@*.  0.055 ce 0.074|}
H 0 X 0 = -90
. 0 0.1 02 03 0.4 0 0.2 0.4 06 08: -180-135-90 -45 0 45 90 135 180
. POLDER model Rs 670,765 nm POLDER model Rs 865,765 nm H Longitude

BRDF models of POLDER (observation years are different)
were used for simulating SGLI slant observations
BRDF models of POLDER are derived for land cover classes with relatively homogeneous surface.
The differences in center wavelengths of SGLI and POLDER were corrected by interpolation.
LKA 311

ANANEN

SGLI-derived reflectances are consistent well with those of POLDER except at bare land.
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2.2 (b) Atmospherically corrected reflectance (RSRF) COM-C

Supplemental evaluations for slant observations mmmmmm
GC18G1_20181001D01D_A0000_L2SG_RSRFF_1001.h5, BRDF: on

05 — 05 05 — 05
N=2252289 vt N 2241428 N=2281651 N=2075311
=0.024 ms=0.026 =0.028 . =0.029
_ Xm=0.061 0.024 - ¥m=0 074 0026 ) - Xm=0.063 0.028 — Xm=0.095 0.029
£ 0.41Ym=0052 . E U . . ROy £ 04 | £ 0.41{Ym=0.085
o |18 S 25 - S| DX
s 2 S o3 S os|
8 W 3 3 8 ‘
= = = = s
~102 > Zl02 “1o2]
L] w ] ]
4 @ 4 4 =
3 3 3 3
3 01 2 3 01 2 0.4
A < " f-\F.
o . : ol 0 . Ll .
0 01 02 03 04 05 0 01 02 03 04 05 0 01 02 03 04 05 0 01 02 03 04 05
MODIS Rs 466,554 nm MODIS Rs 466,554 nm MODIS Rs 554,466 nm MODIS Rs 554,646 nm
1 1 . 1 11
. MN=2288855 y N=2288957
' Kme0270 : = |Eeese
T 08 E 08 T 0.81{Ym=0.258 E 0.8{¥m=0312
[S S £ =095 - ¥=1.054" X
3 2 = g |r-0ss
< o8 o8 < o8 T 06{
2 2 b b i e
= = = S L
5 s = " 3 £ e
04 0.4 o 04 L 0.4 i
Ve [vd v &a =
3 ] 3 3 5 ‘53-
? 02 9 02 : 2 02 ; : 202 ¢ )
, L . 0.054 MC#" 0.04¢ e 0.051
0 02 04 06 08 1 0 02 04 06 08 1 0 02 04 06 08 1 0 02 04 06 08 1
MODIS Rs 646,554 nm MODIS Rs 857,1241 nm MODIS Rs 857,1241 nm MODIS Rs 1241,857 nm
1.N-2252528 ! : IET ' :
= | Eose0 = : ' 0.091 :
E 08{¥Ym=0275 E 08 = F 08 = H
s ¥=0947" X = - c H
o r=0.943 o = o w n
@ & . = o .
Z 06 £ 4 < 08 = Lo06 - (-3 .
: : 3 : :
4 g o o H
@ @ 0414 = w04 w 0.4 .
w0 3 w 8 e = @ 4 14 =
§ sk g - N=1908360 g .
B 02 @ 02 It 3oz i 3 02 :
w w L - "
0 SRS | o B 0.055 |1 R | . : :
0 02 04 06 08 1 0 02 04 06 08 11 0 02 04 06 08 1 0 02 04 06 08 1 =
MODIS Rs 1628,1241 nm MODIS Rs 2114,1628 nm : MODIS Rs 646,554 nm MODIS Rs 857,1241 nm .
F BRDF models of MODIS (observation years are the same)
103 10 30 100 300 1000 3000 10000 ; ; ;
were used for simulating SGLI slant observations

Comparison with MODIS-derived global BRDF products.

The differences in center wavelengths of SGLI and MODIS were corrected by interpolation.

SGLI-derived reflectances are consistent well with that of MODIS within the same orders of RMS for in-situ observation.

Peak and frequency were consistent well with those of MODIS with relatively large variances of slant observation bands (*possibly due to
the difference in the direction of slant observation path. That is, the line of sight of SGLI is along track whereas that of MODIS is cross-track.)

GIWM LHXA 311
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2. Validation Results of Land Products ©C©M~C
2.2 (c) Vegetation indices (VGI: NDVI, EVI) P -

Validation Method:
- Comparisons of SGLI-derived VGls with those derived from in-situ observed spectral

reflectances™ were made for forest and grass areas.
*1: Comparisons were made only for the sites with a homogeneous land cover class (LCC) within one pixel (250mx250m) of SGLI after
checking the homogeneity of LCC with high resolution satellite imagery

- As a supplemental evaluation, comparison with other satellite products (MODIS Terra 16-days
composites [MOD13Q1]) was also made.

Validation data and condition etc.:

- Sky-camera data were used to eliminate cloud contaminated SGLI data.

- For the in-situ sites with less observation data within the validation periods (Baganuul,
BayanUnjuul, Watarase, Teshio, Lambir) 10-day composite of SGLI data was compared with in-
situ data assuming that there is no change in VGIs during the composite period.

- Because there are few in-situ data for grass land, the data at Mase (LCC: Paddy) acquired during
July 15t to August 30t were used for the ground truth of grass land.

- Comparisons with other satellite products were made for a date within the composite period of
each products.

Validation period:
- August 22" to October 30t 2018 for all the sites.
- April 215t to July 315t 2018 for Takayama (TKY), Fuhihokuroku (FHK) Watarase (WTR), Mase (MSE).
- Thein-situ data during the period with solar zenith angle larger than 70 degree for Poker Flat
Research Range (PFRR) were eliminated.
- The data on August 29, 30, and 31 were used for the comparison with MODIS products.

M-‘&m LKA 31 -13




2. Validation Results of Land Products
2.2 (c) Vegetation indices (VGI: NDVI)

Validation Results (vs. in-situ observation):

1

0.9 -
0.8 4
0.7 4

3 0.6 -
=

>
W
=
L
o

0.3 A
0.2 1
0.1 A

0

305 -
504 -

Only for clear weather cases

£

&

3

s Forest: 8.45%

P @ : Forest (num. of plots=17)
, X : Grass (num. of plots=0)

T T T T T

0 01 02 03 04 05 06 0.7 08 09 1
Reference NDVI

Estimated errors

8 (11" %
111 %

All cases
1 —
. s
0.9 - Y
Y
0.8 A . :,., o”‘:*
07 2%
_ . q - // §
306 - DA
% '. /)
% 0.5 4 //v
E 0.4 3/,/
03 7
02 | L Forest: 11.45%, Grass: 10.62%
. s
e ® : Forest (num. of plots=80)
011 ,- X : Grass (num. of plots=27)
s
0 ¥

Release threshold

20% (Forest) scene,
25% (Grass) scene

0 01020304 0506 07 08 09 1
Reference NDVI

[GISES| GREnGEIOBESTva EnIM ESiShEcmate]

Location of in-situ sites

il "'Ba'a‘nhj._yull e @

Standard accuracy

15% (Forest) scene,
20% (Grass) scene

Target accuracy

10% (Forest) scene,
10% (Grass) scene

*1 Evaluated errors using all the data including potentially cloud contaminated ones

Release threshold & Standard accuracy are achieved
(Remarks: The standard accuracy are achieved even using possibly cloud contaminated data.
Currently there are few in-situ data for grass land. )




2. Validation Results of Land Products QM~W
2.2 (c) Vegetation indices (VGI: NDVI)

Validation Results (vs. other satellite product of NDVI):

MOD13Q1
1 Forest Grass

0.8 4

0.7 =
50.6 1
205 1
%0.4 I
- 0.3 4

0.2 4.

0.1 4

9 3 ' : : > : - ; ! ' = ' ! ' T ! e i - e
0 010203040506 0708098 1 0 010203040506 070809 1 - L’.??%-?:Z-'_-,__-'j;._ 1 - :
Reference NDVI Reference NDVI
® num. of plots=9997 ® num. of plots=10225
MOD13Q1: Aug.29-Sep.12 [16-day composites] vs. SGLI: Aug. 29, 30,31 -
Forest: GlobCover’s forest class Copernicus/GFOGL1 _NDVI300_V/1.0.1 [9/1-9/10]
Grass: GlobCover’s grass, sparse vegetation, farm classes | ——
NDVI 0 1 others
Estimated errors Release threshold Standard accuracy Target accuracy
19% 20% (Forest) scene, 15% (Forest) scene, 10% (Forest) scene,
24 % 25% (Grass) scene 20% (Grass) scene 10% (Grass) scene

Release threshold is achieved (vs. other satellite products)




2. Validation Results of Land Products §§Q%~§
2.2 (c) Vegetation indices (VGI: EVI) |

i ) L. ] Location of in-situ sites
Validation Results (vs. in-situ observation):

"_-'Z-"'Ba'anhj._.igull = i
Only for clear weather cases All cases i
1 1
s s
/ 7’
0.9 e 0.9 L
S > e

0.8 . 0.8 &

0.7 e 0.7 A L
— . ,/o —_ - .J /’:. )§::(
206 | i 2 06 - P
-8 - P 8 L] .;,‘ . %(X
2 05 e 505 o, b 0 .
= P 5 4 " :’ - *®
304 0.4 =

/’ /, "5 .
0.3 e 0.3 >
o’

0.2 1 i FR#h: 19.34% 02 4 R T 2k 26.46%, EE: 23.96%

01 - A @ : FFRM(num. of plots=17) 014 7 @ : ZFM(num. of plots=80)

B X : EJE(num. of plots=0) ’ e x : EJ&(num. of plots=27)

0 T T T T T T T T L] 0 T T T T T T T L} T

0 01 02 03 04 05 06 07 08 09 1 0 010203040506 07 08209 1
Reference EVI Reference EVI

Estimated errors Release threshold Standard accuracy Target accuracy
19(26™) % 20% (Forest) scene, 15% (Forest) scene, 10% (Forest) scene,
24" % 25% (Grass) scene 20% (Grass) scene 10% (Grass) scene

*1 Evaluated errors using all the data including potentially cloud contaminated ones

Release threshold & Standard accuracy are achieved
(Remarks: The standard accuracy are achieved even using possibly cloud contaminated data.
Currently there are few in-situ data for grass land. )




2. Validation Results of Land Products @ggﬁ»@gJ
2.2 (c) Vegetation indices (VGI: EVI) |

Validation Results*1 (vs. other satellite product of EVI):

MOD13Q1
1 Forest 1 Grass
Mean:0.37 : Mean:0.25 :
0.9 { RMSE: 0.10 o = 0.9 1 RMSE: 0.08 t e
08 num. of plots£999_4"-‘ b | A Rl [ og | num: of p_Iots=10'2_?.2 1 s
0.7 : '.':
=06 |
g 0.5
E 0.4
0.3
0.2
0.1 ;
0 =—r— T T T T T T T 0 PRy T T T T T T T
0 010203040506 070809 1 0 010203040506 070809 1
Reference EVI Reference EVI ;
MOD13Q1; Aug.29-Sep.12 [16-day composites] vs. SGLI: Aug. 29, 30,31 MOD13Q1 [2018/8/29-9/13]
Forest: GlobCover’s forest class B O
Grass: GlobCover’s grass, sparse vegetation, farm classes EVI 0 1 others

*1 These are supplemental results because EVI depends on satellite zenith angle and weather condition etc.




2. Validation Results of Land Products CSCOM-C

[GISES| GREnGEIOBESTva EnIM ESiShEcmate]

2.2 (d) Above-ground biomass (AGB)
Validation Method:

Comparisons of SGLI-derived AGBs with those derived from in-situ observations were made for forest and
grass areas.

As supplemental data for the in-situ reference, AGB obtained from FOS data (http://forest-observation-
system.net/) were used.

As a supplemental evaluation, comparison with other satellite products (Global Forest Biomass Map by WUR,
GlobalBiomassCarbon2000, GlobBiomass) was also made.

Validation data and condition etc.:

One-month averages of SGLI AGB data were compared with in-situ data assuming that there is no change in
AGBs during one-month.

The pixels with bit-flags of low quality and probably cloudy were eliminated.

Before the comparison with SGLI-derived AGBs, the quality of AGB data from FOS were checked and filtered in
order to ensure that the value of AGB does not change even in the SGLI’s spatial resolution.

Comparison with other satellite products was made based on image appearance.

Validation period: Location of in-situ sites

August 23" to September 25" 2018. ¢ - . __spaskayaPad .




2. Validation Results of Land Products
2.2 (d) Above-ground biomass (AGB)

Validation Results:

COM-=C

SL[ JJJ‘_L.*_HiJl MiESIGneG] i mate]

Comparison with other satellite products

=9

(=]

o
1

Retrieved AGB [t/ha]
&
o

Grass
Xx X// xx 2 — 'T\"! .‘
200 - /4"“ @
) x 14 7 -4 ’ 4
100 - X/‘" N 0 4L Global Forest Biomass Map by WUR
’ Forest: 62.20%(excl. .FOS), 47.82% (all)
0 *,"  Grass: 42.59% 0 1 '
0 100 200 300 400 500 600
Reference AGB [t/ha]
® : In-situ data
X : FOS data :
Forest (num. of plots=23) GlobaMBiomassCarbon2000 %
Grass (num. of plots=2)
O
AGB [t/ha] O 400 others
Estimated errors Release threshold Standard accuracy Target accuracy
48 (62°1)% 100% (Forest), 50% (Forest), 20% (Forest),
43 % 50% (Grass) 30% (Grass) 10% (Grass)

*1Results excluding FOS data

Release threshold is achieved
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2. Validation Results of Land Products CCOM-C

2.2 (d) Above-ground biomass (AGB) A2
Validation Results (cont.):
Comparison with other satellite-derived AGB products

M

AGB [t/ha] 0 400 others
A): SGLI (averaging [9/1-12])
B): GlobalForestBiomassMap by WUR [GEOCARBON] (forest area only)
! C):New IPCC Tierl Global Biomass Carbon Map For the Year 2000
' D): DUE GlobBiomass by ESA (forest area only)
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2. Validation Results of Land Products CCOM-C

2.2 (e) Vegetation roughness index (VRI) A T

Validation Method:
- Comparisons of SGLI-derived VRIs with those derived from in-situ observed directional
reflectances were made for forest and grass areas.
- Due to the bad weather in 2018, there are no in-situ data obtained under clear sky conditions.
That is why the comparisons were made with in-situ data obtained under cloudy conditions
and other satellite products.

Validation data and condition etc.:

- In-situ VRIs were first derived from reflecnances observed at the same geometric conditions as
SGLI observations using the same equation defined in the SGLI algorithm, and then compared
with SGLI-derived VRIs.

- The pixels with bit-flags of low quality were eliminated.

- Due to the bad weather in 2018, evaluations were made using only the data shown below;

- Simulated VRIs derived from MODIS/BRDF product (MCD43A1) acquired on October 28,
2018 using only the reflectances at the same geometric conditions as those of SGLI.

- In-situ derived VRIs calculated from BRDF data acquired at Watarase on May 21, 2018
under cloudy conditions (Only the SGLI and in-situ data with the same sensor zenith
angle of within =5 degree were used for comparison).

Validation period:
- October 28th, November 3 2018 (vs. MCD43A).
- May 15t to June 10t 2018 (vs. Watarase).




2. Validation Results of Land Products

2.2 (e) Vegetation roughness

Validation Results:

index (VRI)

Comparison with VRIs derived from MCD43A1

Retrieved VRI
(= -]
n

0 0.1 020304 0506 07 0809 1
Reference VRI

Sites for comparison

Comparison with in-situ derived VRIs at Watarase under cloudy condition

1

.I /.
Cloud contaminated_%2-4 /./
within 1 pixel (1km) °% ] ;7
/ e
Pixel location 3 -
5 0.5 // /,/
error N e
0.3 4
e
0.2 X R
o1 @ : Sensor zenith<t=5
0 * % :Sensor zenith>H+5

0 01 02 03 04 05 06 07 0.8 09 1
Reference VG|

Estimated errors

2171, 23%

: Release thoreshold

*By eliminating the pixels with
cloud contamination and/or
pixel location errors, the
estimated errors become

. 23.26% (below the release

threshold) .

Release threshold
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*The error pixels

Standard accuracy

of SGLI data were eliminated in the comparison.

VRI O

Target accuracy




2. Validation Results of Land Products OCQM‘C
2.2 (f) Shadow index (SDI) s ekl

Validation Method:

- Comparisons of SGLI-derived SDIs with those derived from in-situ observation data were made for forest
and grass areas.

Validation data and condition etc.:

- First, direct solar radiation for each SGLI scene was simulated using the Numerical digital surface model
(DSM)™1 (spatial resolution of approx. 50 cm) provided from USGS 3 Dimensional Elevation Programme
(3DEP). Second, the areas with zero solar radiation were identified as shadow and integrated to calculate
the areal fraction of shadow within one pixel of SGLI. Then, the areal fraction was used as ground truth.
*1: The DSM was derived from lidar observation data obtained from 2015 to 2018.

- Only the pixels meeting the following conditions were used for validation;
- NDVI>0.65
- The pixel is not adjacent to cloudy pixels
- Satellite zenith angle < 8 deg.

Data for validation
Validation period:

Name SGLITILE Rows x cols Date of SGLI obs. (# of scenes)
-June to October 2018 WalnutGulch, AZ  VO5H08 27 x 76 2018/08/25 — 09/24 (2)

Mesa, CO VO5HO09 12x 10 2018/06/18 — 09/24 (10)

Olgalake, Ml VO4H11 18 x 32 2018/06/02 — 10/16 (18)

Glacier NP., MT V04H10 35x 60 2018/06/05 — 09/20 (17)

Zion NP., UT VO5HO09 17x 14 2018/06/02 — 09/27 (6)

Zion NP. 2, UT VO5H09 26 x 35 2018/06/02 — 09/27 (6)



2. Validation Results of Land Products g@aﬁm~
2.2 (f) Shadow index (SDI)

Direct solar radiation simulated from
DSM around Zion NP. site

N

« The area with 0 W/m? is identified as
= shadow.

Validation Results:

—mfi'

-

-

GLGALAKELM

| — |
0 200 400 600 800 1000
Simulated direct solar radiation (W/m?)

06 . r . r r r
#:8818, Bias: 0.0214, RMSE: 0.132, Avg. SI: 0.444, Rel. error: 29.7%

05 F

04 F

| I 3 |

4000 3000 2000 1000 O ; g
Location of validation sites s ¢
- 5 el
h ) o ¢ o2} ?
: 01F ‘
_> “
0 s I . G
_ 04 03 ”2 01 03 04 0 01 02 03 04 05 05 07 08 03 1
i SDI irom SDEP DSM SDI from SGU SO from 3DEP DSM
Frequency distribution of the differences i
DSM (left), NDVI (mid), and SDI (rlght) at Zion NP. site between in-situ and SGLI data Comparlson results
Estimated errors Release threshold Standard accuracy Target accuracy

30% Grass, Forest: 30% Grass, Forest: 20% Grass, Forest: 10%

Release threshold is achieved
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2. Validation Results of Land Products OCQM—'C
2.2 (g) Fraction of absorbed PAR (FAPAR) ‘

Validation Method:

- Comparisons of SGLI-derived FAPARs with those derived from in-situ observation data (PAR meter and
spectroradiometer) were made for forest and grass areas.

- As supplemental data for the in-situ reference, FAPARs obtained from other satellite products
(Copernicus/GIOGL1_FAPAR) and those obtained from the literatures published in the past were used.

Validation data and condition etc.:

- Ten-day averages of SGLI FAPAR data were compared with in-situ data assuming that there is no change in
FAPARs during ten days.

- Comparisons of SGLI-FAPARs with other satellite products were made for same composite periods and with
the same definition of FAPAR that is the sum of the green FAPARs derived for the upper and lower layers.

- Discrimination of forest and grass was done using an existed land cover map (GlobCover).

- When comparing SGLI-FAPARS with in-situ derived ones which include the effects of stems and branches,
SGLI-FAPARs were converted to the ones with the same definition as the in-situ data and then compared.

- When the temporal period of data acquisition were different between SGLI-FAPARs and in-situ derived ones
including those from the past literatures, the temporal consistency of FAPAR was confirmed using SGLI-NDVI
and other satellite products.

Validation period:
- Sep. 1%tto 12th 2018 (vs. GIOGL1_FAPAR).
- Sep. 1stto 10t*1 2018 (vs. in-situ data and literatures).

- Apr. 215t to Jul. 315t 2018 (vs. in-situ data obtained at Fujihokuroku (FHK), Watarase (WTR), Takayama (TKY),
Fujiyoshida (FJY)).

*1 When there is no SGLI-derived FAPARs during the period, SGLI data of 10-day before and after the period were used for comparison. Temporal consistency
of FAPAR during the comparison period was confirmed using NDVI and other satellite-derived LAls.




2. Validation Results of Land Products g@aﬁm~
2.2 (g) Fraction of absorbed PAR (FAPAR)

Validation Results:

Comparison results for green FAPAR of Upper + Lower layer Comparison results for total

FAPAR (incl. the effects of

Forest Grass stems and branches)

Mean:0.67 . Mean:0.36 . i !
1RMSE: 013, .. . -, )

1 RMSE: 0.11

4
0.1 4 7 Forest: 16.79%, Grass: 41.17%
.~ %PFRR: Total FAPAR at canopy level

" Othier satellite: 10.42% - :
.ers-?-e-";ef , ',° | 8.16%, Other sat.: 29.19%

0
0 010203040506 07 08 09 1 0 01 02 03 04 05 06 07 08 09 1 0 01 02 03 0.4 05 06 07 0.8 0.9 1
Reference FAPAR Reference FAPAR Reference FAPAR
® :GEOV (num. of plots=9196) @ :GEOV (num. of plots=8883) @ : In-situ data
X :In-situ (num. of plots=1) x : Literatures
Forest (num. of plots=8)
Forest: GlobCover’s forest class Grass (num. of plots=4)

Grass: GlobCover’s grass, sparse vegetation, crop land classes

Estimated errors Release threshold Standard accuracy Target accuracy
19 (17")% 50% (Forest), 20% (Forest), 10% (Forest),
41% [in-situ + literature], 29%[other satellite] 50% (Grass) 30% (Grass) 20% (Grass)

*1 As total FAPAR

Release threshold is achieved
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2. Validation Results of Land Products OCQM—'C
2.2 (g) Fraction of absorbed PAR (FAPAR) ‘

FAPAR retrieved results (Comparison with other satellite products

(]
FAPAR 0 1 others

Copernicus/GIOGL1_LAI300_V1.0.1[10/20]

MCD15A2H [2018/11/1-11/8]
v MCD15A2H: Nov. 1st-8" [8-days composite with maximum FAPAR, 500m]
v' GIOGL1: Oct. 11t-20t 2018 [10-day composite with MV (vza/sza), 300m]

»  Spatial distribution of SGLI (T2A) is consistent with other satellite products.



2. Validation Results of Land Products CJCQM‘C
2.2 (h) Leaf area index (LAI) e -

Validation Method:
- Comparisons of SGLI-derived LAls with those derived from in-situ observation data (LAI-2000 and
spectroradiometer) were made for forest and grass areas.
- As supplemental data for the in-situ reference, LAls obtained from other satellite products
(Copernicus/GIOGL1_LAl) and those obtained from the literatures published in the past were used.

Validation data and condition etc.:

- Ten-day averages of SGLI LAl data were compared with in-situ data assuming that there is no change in LAls during ten days.

- Comparisons of SGLI-LAIs with in-situ data and other satellite products for the confirmation of the release threshold
achievement were made for the total LAI (the sum of LAls of upper layer and that of lower layers), and also for the upper layer
LAl as a supplemental data at the present. In future, the achievement of the accuracies for the upper layer LAl is a goal of the
SGLI LAl products.

- Discrimination of forest and grass was done using an existed land cover map (GlobCover).

- When comparing SGLI-FAPARS with in-situ derived ones which include the effects of stems and branches, SGLI-FAPARs were
converted to the ones with the same definition as the in-situ data and then compared.

- When the temporal period of data acquisition were different between SGLI-FAPARs and in-situ derived ones including those from
the past literatures, the temporal consistency of FAPAR was confirmed using SGLI-NDVI and other satellite products.

- In-situ data and other satellite products were used for the total LAl evaluation, and in-situ data and literature data were used for
that of upper layer LAI.

- The comparisons with other satellite products were done for the same composition period. When the temporal period of data
acquisition were different between SGLI-LAIs and in-situ derived ones including those from the past literatures, the temporal
consistency of LAl was confirmed using SGLI-NDVI and other satellite products.

Validation period:
- Sep. 15t to 12th 2018 (vs. GIOGL1_LAI).
- Sep. 15t to 10t*1 2018 (vs. in-situ data and literatures).
- Apr. 215t to Jul. 315t 2018 (vs. in-situ data obtained at Fujihokuroku (FHK), Watarase (WTR).

*1 When there is no SGLI-derived FAPARs during the period, SGLI data of 10-day before and after the period were used for comparison. Temporal consistency
of FAPAR during the comparison period was confirmed using NDVI and other satellite-derived LAls.




2. Validation Results of Land Products GCOM=C

2.2 (h) Leaf area index (LAI) el g Gt G G

Validation Results: Location of in-situ sites and literatures’ sites
Comparison results for LAI of upper and lower layers Comparison results for
LAI f upper layer
Forest Grass pper lay!
8 — . 5 8 — 8 —
Other sat..* e Othersat. . . Pt
7 4. Mean:3:06 mZIm £ 71 Mean:118m#m2. . 7 71 .
RMSE 1521;\‘2/m2 3 RMSE: 0.74 m¥/m2 . e . L
=7 T =% X =% . —
£ £ £ S
5+ ~5 5 A -
E E E 2
<4 <4 T4 = Pt
2 B T ! P
E 3 4 E 34 ui.* 3 1 o /’ .
E 2 A E 2 1 E 2 x ,’/f x =
14 o Sy i 1 s ! 1 A 't// *ox
, ,‘”'fn:sé U -2.3'5‘7% . .+ In-situ: 15.53% . x5l Forest: 68.52%, Grass: 38.59%
0 i 2 3 4 5 6 T 8 0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
Reference LAl [m2/m2] Reference LAl [m2/m2] . Reference LAl [m2/m2]
® :GEOV (num. of plots=9199) ® :GEOV (num. of plots=8889) ® : In-situ
X :In-situ (num. of plots=3) X : In-situ (num. of plots=3) X : Literature

Forest (num. of plots=19)

Forest: GlobCover’s forest class Grass (num. of plots=8)

Grass: GlobCover’s grass, sparse vegetation, crop land classes

Estimated errors Release threshold Standard accuracy Target accuracy
24%(69% 1) [in-situ] 50% (Forest), 30% (Forest), 20% (Forest),
39%l[in-situ + literature] 50% (Grass) 30% (Grass) 20% (Grass)

*1As LAl of upper layer (canopy_LAI)

Release threshold is achieved
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2. Validation Results of Land Products
2.2 (h) Leaf area index (LAl)

LAl retrieved results (Comparison with other satellite products

T 7 O

LAl [m?/m?] o 8 others

Copernicus/GIOGL1_LAI300 V1.0.1[10/20]
MCD15A2H [2018/11/1-11/8]

v' MCD15A2H: Nov. 1st-8" [8-days composite with maximum FAPAR, 500m]
v" GIOGL1: Oct. 11-20™" 2018 [10-day composite with MV (vza/sza), 300m]

»  Spatial distribution of SGLI (T2A) is consistent with other satellite products.
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2. Validation Results of Land Products
2.2 (i) Land surface temperature (LST)

Validation Method:

- Comparisons of SGLI-derived LSTs with other satellite products (MOD11C1: Daily global product of MODIS)
were made using the equation (1) shown below.

- Comparisons of SGLI-derived LSTs with those derived from in-situ observation data (brigntness temperature
estimated from the data of thermal radiometer at ground sites taking into account the emissivity of the
surface) were made using the equation (1).

. N\ 2
X(S(H)-T()) (1)
N
N: the number of observation data
S(i): SGLI-derived LST
T(i): LST derived from in-situ data

Evaluation variable: RMSE[K] = \/

Validation data and condition etc.:

- When comparing with MOD11C1 (pixel size is approx. 5 km), SGLI LST data of 250 m resolution were averaged to have the same
pixel size. Other conditions for the comparison are the following;

- Observation time difference between SGLI and MODIS is less than 10 min.
- Valid MODIS LST data: the lowest two bits of the MODIS QC flag are ‘00’
- Valid SGLI LST data (see QA flag and Mask_for_statistics of SGLI products)

- In addition, SGLI-derived LST data were compared with in-situ data at Mase and Fujihokuroku (emissivity is assumed to be 0.98
for both sites) which were acquired within the time difference of 15 minitues from the SGLI observations. Other QC conditions
for in-situ data are the following; - ——— m—— ———

- Conversion residuals of SGLI are less than 1 Kelvin. -hf 1

- In-situ data are also qualified with the difference of upper and b7 3 _
lower radiation fluxes and the variations of the low fluxes within '
15 min.

Validation period:
- Aug. 22" to Sep. 17t 2018 (vs. MOD11C1).
- Mar. 14t to Sep. 28t 208 (vs. in-situ data).




2. Validation Results of Land Products GCOM-C

2.2 (i) Land surface temperature (LST) e

Comparison results with in-situ data
Va I id at i 0 n Re S u ItS . Land surface temperature (20180314 - 20180928 ) Land surface temperature ( 20180301 - 20180919)
. 80 - T T T 80 - T T T 9
. . - Day - Night 5
Comparison results with MODIS products (Aug. 27, 2018) 5O : 5 £
o o
@ E D £
SGLI - MODIS ( LST) SGLI MODIS ( LST) % 40 - E % 40 - E
;' | g - 2 g A
i Day ; nght S 2 - .,f - S 20 & E
60 | 60 = E i [
E : / 7 . o
E E / = E . Target : Merge = . Target : Merge E|
/ 3 0F Correlation: 0.917 3 0 +f Correlation : 0.980
T a0 G 40! // D E RMSE: 2.452 @ L RMSE : 2874
=4 I ? £ E Bias: -0.008 E Bias: -1.900
= L= 20" Y= 1.01X -0.30 200 Y= 1.17X -4.36
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» E . 3 @ t i ot UpdatnTombion 201415102018 C08KA it Tom Now 0141907 2018 CIAKA
0 7 Correlation : 0986 0~ Correlation: 0.989
L AMSE :' 2057 [ RMEE= 591 ] Land surface temperature (20180301 - 20180928 )
b Bias: 0.939 ] LA Bias: -0.300 1 BD LAARAARRAA) RS LARARLARNPE
I Y= 101X+ 052 20 | Y= 1.02X -0.48 |
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3. Validation Results of Atmosphere Products

3.1 Evaluation Summary

Release

Standard

Target

Status™

CCOM-C

GloballchangelobsenvaticnIMiESonEE  mate]

Evaluation Methods

Cloud
flag/Classification

threshold

10% (with
whole-sky
camera)

accuracy

Incl. below cloud
amount

accuracy

Incl. below cloud
amount

Comparison with in-situ observation (sky-camera images)
for release threshold. Evaluations for standard and target
accuracies were performed as the Classified cloud fraction
products.

Classified cloud

20% (on solar

15% (on solar

10% (on solar

Comparison of SGLI-derived solar irradiance using cloud
products including cloud flag, cloud fraction etc. with

ocean

ta_670,865)

ta_670,865)

ta_670,865)

Comparison with other satellite (MODIS) data.

: irradiance) irradiance) irradiance) ) ’
fraction |eround-measured solar irradiance.
Evaluation was made as vi-cal. of SGLI TIR bands for the
Cloud top » 3K/2 km (top  [1.5 K/1 km @ release threshold. In addition, comparison with other
temp/height temp/height)  |(temp/height) satellite data for evaluating the achievement of the
standard accuracy.
Water cloud S el 100% (as cloud
OT/.effectlve §CloudOT/rad|us liquid water) 50% / 20% O Comparison with other satellite (MODIS) data.
radius
Ice cloud optical . . .
K P 30% 70% 20% O Comparison with other satellite (MODIS) data.
thickness
Aerosol over the |o.1 (Monthly 0.1 (scene 0.05 (scene
O

Land aerosol by [0.15 (Monthly [0.15 (scene 0.1 (scene Comparison with in-situ observation and other satellite

near ultra violet [72_380) ta_380) a_380) (MODIS) data.

Aerosol by 8&5 thivea 670|015 (scene 0.1 (scene @ Comparison with in-situ observation and other satellite
on 2 |

Polarization V82" e 670,865)  [ra_670,865) (MODIS) data.

865)

*1 Symbols denote as follows; O: the release threshold achieved, ©: the standard accuracy achieved, ¥¢: the target accuracy achieved.

e R GO LKA 51 -33




3. Validation Results of Atmosphere Products @CQMJC
3.2 (a) Cloud flag/Classification (CLFG) R

Validation Method:
- Release Threshold: Overall classification errors are evaluated comparing SGLI derived CLFG with those
derived from sky-camera images (by matching the field of view of SGLI and sky-camera).
- Standard and target accuracies: Evaluated as the classified cloud fraction product.

Validation data and condition etc.:

- In-situ data: Binary classification of clear/cloudy was applied to sky-camera images using red, green,
and blue band digital data of the images. Sky-area within the field of view of 120 degree circle was
used for the analysis of cloud fraction.

- SGLI data: SGLI-derived cloud flag was binary classified into clear and cloudy pixels using the data of
clear probability. The areas within the circle of 6 km from the in-situ camera sites are extracted from
SGLI CLFG images and analyzed to derive cloud fraction to be compared with in-situ data.

Validation period:

- Daytime: Apr. 15t to Jul. 7t 2018 for seven sites (Ny-Alesund, Sapporo, Tsukuba (JAXA), Tsukuba
(Meteorological Research Institute), Kumamoto, Miyako-jima, Syowa Station at Antarctica).

- Nighttime: Apr. 1t to Sep. 15t 2018 for three sites (Sapporo, Tsukuba (JAXA), and Kitami)

132




3. Validation Results of Atmosphere Products

3.2 (a) Cloud flag/Classification (CLFG)

Cloud cover - {cloud height 6km) { 20180401 - 20180707)

Satellite-derived cloud fraction (SGLIJCLFG)

Validation Results: Binary classification of sky-camera images
Daytime Daytime

1.0

- & z
. - - - 3
0.8 L - . - - :
. - S
» [ ]
-
- . .
0.6 . . .
» . .
» . 1] - ? * . *
- - :‘ 1
04F . ® o Siteipll e 3
- . . FAoclear : 85.4% 1
- . FA cloud : _EIIE.EI%
o2~ Ve, UM clear: B5.4% =
S T, * UA cloud : 9279%
e '™ . Tatal Accuracy @ 90.5%
- % L]
sy . » Plot numtear : 284 |
D_ﬂ ‘A.ﬁlh ‘I’.P Ll Ll Ll .I..‘II.. L1l 7
0.0 0.2 0.4 06 0.8 1.0

Ground-based cloud fraction {sky camera)

Laxt Lpriade - 8- S 0 064181 A S0

Estimated errors Release threshold Standard accuracy Target accuracy
9.5 % (Day) 10 % Evaluated as the classified cloud fraction
8.6 % (Night) ° product.

Release threshold is achieved™

(*Standard and Target accuracies are also achieved evaluated as the cloud fraction product)
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3. Validation Results of Atmosphere Products

3.2 (a) Cloud flag/Classification (CLFG)

Validation Results:

Results of individual sites

GCOM-C

[GI5Ba1IChE R el@BEErvationlvtsionet| i mate]

Supplemental slides

B L aeama| B 2G| 2| R | BRSNS S
N 53 25 58 25 53 47 33 | 294
UA.o,q | 100.0 | 950 | 91.7 | 100.0 | 100.0 | 82.9 | 867 | 929
PA4ug | 921 | 905 | 100.0 | 100.0 | 829 | 935 | 96.3 | 92.2
OA | 943 | 880 | 948 | 100.0 | 88.7 | 83.0 | 848 | 905

*1 In the case of cloud height at 6 km
UA: User’s Accuracy
PA: Producer’'s Accuracy
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3. Validation Results of Atmosphere Products OCOM"C
3.2 (a) Cloud flag/Classification (CLFG) e :

Evaluation method: BI-SI method for cloud classification

o TSIC. Eusmamoto: Clear -~ o TSIC, Kumamote: Cloud TSIC. Kumnamato: 0.20 <= Bl < 0.22 oto: Clear Prob, LUT [Log Regr.]
2t .. :E A 10| om—
% a) Training data |g* i b) Training data |g*°
08 = 08 :: C)
for clear case |M.. A& for cloudy case [M.. s
Zoe £ =
@ 7
5 ¥
- ]
3‘- 04 ;.
0.2 o3
0.2
0.0 .
T m——————
0.0 .0 -
a0 a.2 04 0.6 L 10 o0 { 19 o0 0z 04 06 08 10 0 0.4 [
Brightness Index {(B) [-] Brightness Index {(B) [-] Sky Index (51) [-] Brightness Index (81) [-]

Fig X1 Example of analysis method of the Logistic regression approach. a) 2D-histogram for clear training data, b) 2D-
histogram for cloudy training data, c) example of the Logistic regression curve, and d) calculated clear probability on the BI-

amoto: DT _kmi20150801_085621_gpstime_cm jpg

Fig X2 Examples of raw sky-camera images (upper images) and analyzed sky-camera images (lower images) for a)
completely clear sky, b) completely cloudy, c) mixture of clear and cloudy. }E'JIJ 1-37



3. Validation Results of Atmosphere Products
3.2 (b) Classified cloud fraction (CLFR)

Validation Method:
- Overall classification errors are evaluated by comparing SGLI-derived solar
radiation, which is monthly average for every 0.1 degree global grids, with
in-situ measured solar radiation (monthly average).

Validation data and condition etc.:

- Solar radiation was derived using SGLI cloud related products, i.e., cloud flag
(CLFG), cloud properties (CLPR), atmospherically corrected land surface
reflectance (RSRF) , and ancillary data (meteorological data, elevation etc.).

- When comparing with in-situ data, only the in-situ data meeting the
following conditions were used in order to eliminate variable in-situ data
due to the horizontal heterogeneity of clouds;

- The time difference between SGLI and in-situ observation was less than
5 minutes.

- Standard deviation of the in-situ data was less than 10 % of the in-situ
data average.

Validation period:
- BSRN - Jul. 1st to Oct. 31st 2018 for 22 sites
- SKYNET : Jul. 1st to Oct. 31st 2018 for 3 domestic sites
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3. Validation Results of Atmosphere Products

3.2 (b) Classified cloud fraction (CLFR)

Validation Results:
Monthly average
1200
« CAB
DAA
E ISH
E 800 1 - i L— « LRC
8 MNM
JCU I SAP
= 600 1 I TAM
0 TOR
® 7 [ chiba
o « fukue
B 400 - miyako
o
1 = 0.94
n 200 Bias = 34.7 W/m2
RMSE = 71.1 W/m2
RE =102%
0

0 200 400 600 800 1000 1200
In situ DSR@Surface [W/m?2]

Estimated errors

Release threshold

10 % (as s

olar radiation)

20% (as solar radiation)

@l g Elbsmzeition M Hechom Ghimaita

Supplemental: Non-monthly average
SGLI: 0.1 deg. Grid average vs. In-situ instantaneous values

1200

=
o
o
o

8001

600

SGLI DSR@Surface [W/m?2]

2001

4001

.
il
gt |
¥ e —
== . ]
-

r =0.92
Bias = 15.2 W/m2

RMSE = 101.5 W/m2

RE =138%

0‘

0

Standard accuracy

200 400 600 800 1000 1200
In situ DSR@Surface [W/m?2]

CAB
DAA
FUA
GOB
ISH
IZA
LRC
MNM
SAP

+  TAM
« TOR

Target accuracy

15% (as solar radiation) [10% (as solar radiation)

Release threshold, Standard and Target accuracies are achieved™

(*Standard and Target accuracies of cloud flag/classification product are also achieved)
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3. Validation Results of Atmosphere Products
3.2 (c) Cloud top temperature/Cloud top height (CLTT/CLTH)

Validation Method:
- Release threshold: Evaluated as vicarious calibration of SGLI TIR bands.

- Standard and target accuracies: Relative errors are evaluated comparing
SGLI-derived cloud top temperature and height with those derived from in-
situ (ground and airborne) and/or other satellite products (Terra/MODIS:
MODO6 C6) for uniform liguid clouds with moderate optical thickness.

Validation data and condition etc.:
- Only the data of water clouds with MODO6 cloud optical depth larger than
5 and cloud top temperature higher than 270 K were used for comparison.

Validation period:
- MODO06:Aug. 22nd to Sep. 14th 2018

A1 -40



3. Validation Results of Atmosphere Products CCOMC
3.2 (c) Cloud top temperature /Cloud top height (CLTT/CLTH)

Validation Results:

Cloud top temperature Cloud top height
(Land: daytime) (Land: daytime)
300 : ~ 6 ' AT 1.0
295 1 & 5
290 = a4
: I 4+ I
285
3 | £ 33 5
N 280 g v &
L L
i 2' —
275 o LR c
; R =002 11+ R=085
&0 - |Bias = 0.8 [K] R Y Blas = -0.2 [km]
i RMSE = 2.6 [K] // e RMSE = 0.6 [km]
265 . 0 : . . : ; 0.0
%65 270 275 280 285 280 295 300 o 1 2 3 4 5 6
MODIS MODIS
Estimated errors (Ocean, Land) Release threshold Standard accuracy Target accuracy

TIR band Vi. Cal. © 0.55K
Cloud top temp.: 2.1K, 2.6 K
Cloud top height: 1.2 km, 0.6 km - 2 km 2 km

Release threshold and Standard accuracy are achieved
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3. Validation Results of Atmosphere Products
3.2 (d) Water cloud optical thickness/Water cloud effective radius (CLOT _ W/CLER W)

Validation Method:

- Release threshold: Relative errors are evaluated comparing SGLI derived
cloud optical thickness and effective radius with those from other satellite
products (MODIS: MODO6, C6) for clouds of mid- to low latitude regions
(monthly average).

- Standard accuracy: Relative errors are evaluated comparing cloud liquid
water converted from SGLI derived cloud optical thickness and effective
radius products with those measured with microwave radiometer on the

ground.

Validation data and condition etc.:
- Only the data of MODO6 data acquired within 30 minutes from SGLI
observations were used for comparison.

Validation period:
- MODO06:Aug. 22nd to Sep. 14th 2018
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3. Validation Results of Atmosphere Products CCOM=C

3.2 (d) Water cloud optical thickness/Water cloud effective radius (CLOT_W/CLER_W)

Validation Results:

Water cloud optical thickness Water cloud effective radius
(Left: One-deg. grid average over ocean, Right: zonal average) (Left: One-deg. grid average over ocean, Right: zonal average)
Cloud Optical Thickness Cloud Optical Thickness Cloud Effective Radius Cloud Effective Radius
(Liquid, Ocean) (Liquid, Ocean) (Liquid, Ocean) (Liquid, Ocean)
60 . 1.0 90 e T : 30 . 1.0 90 - :
[for the global means] L ' ‘Reletive Error; [for the global means] 7 : Reletive Error;
Mean(SGLI) = 10.4 L =78% Mean(SGL) =174 | . .~ | & | [ =21%
50{|Mean(MODIS) = 9.7 60 1 55 ||Mean(MODIS) = 17.4 60 1
Relative Error = 7.5 % 7 Relative Error = -0.0 %
40- 3 301 = 30
g 20 S
@301 g 0 o g 0
wv : 3 wv 3
= 151 F=
20 5 -30 8 =30
Lol go=r torjgsscatterplot] —60 - 10 - | ﬂ-g : E():r tofjgzscatterplot] —601
Bias = 0.7 - S Bias = -0.0 [um]
k RMSE = 2.3 4 RMSE = 1.5 [um]
0, ; ; : . 0.0 -90 SRR R ; : . 0.0 -90 SRRTRIERTE
0 10 20 30 40 50 60 0 5 10 15 20 5 10 15 20 25 30 5 10 15 20 25
MODIS Zonal Mean of MODIS Zonal Mean of
wcoT WCER [um]
Estimated errors (Ocean, Land) Release threshold Standard accuracy Target accuracy
Optical thickness: 8, 9 % 10 %* (vs. MODIS) - 20% (vs. in-situ obs.)
Effective radius: 2, 5% 30 %* (vs. MODIS) - -
Cloud liquid water: -, - - 100 % (vs. in-situ obs.) | 50% (vs. in-situ obs.)

*As monthly average of mid- to low latitude regions

Release threshold is achieved
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3. Validation Results of Atmosphere Products

@llfel) @heegs Esivaition Mcton-Shisits

3.2 (d) Water cloud optical thickness/Water cloud effective radius (CLOT_W/CLER_W)

Validation Results: Global distribution (Monthly average)

SGLI-CLPR

SGLI-A2CLPR-WCOT

Supplemental slides

MODO6

MODIS-MOD06-WCOT

Water
cloud
optical
thickness

90°S 90°S
180° 150°W 120°W 90°W 60°W 30°W 0° 30°E  60°E  90°E 120°E 150°E 180° 180° 150°W 120°W 90°W 60°W 30°W 0° 30°E  60°E  90°E 120°E 150°E 180°

T T T
0 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15
Cloud Optical Thickness

SGLI-A2CLPR-WCER

T T T
25 30 35 40 45 50 55 60
Cloud Optical Thickness

MODIS-MOD06-WCER

Water
cloud
effective
radius

90°S 90°S
180° 150°W 120°W 90°W 60°W 30°W 0° 30°E  60°E  90°E 120°E 150°E 180° 180° 150°W 120°W 90°W 60°W 30°W 0° 30°E  60°E  90°E 120°E 150°E 180°

T
5 10 15 20 25 30 35 40 45 50 55 60 5 10 15 20

Cloud Effective Radius [micro m]

T
25 30 35 40 45 50 55 60
Cloud Effective Radius [micro m]
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3. Validation Results of Atmosphere Products
3.2 (e) Ice cloud optical thickness (CLOT _I)

Validation Method:

- Release threshold: Relative errors are evaluated comparing SGLI derived
ice cloud optical thickness with those from other satellite products
(MODIS: MODO06, C6) for clouds of mid- to low latitude regions (monthly
average).

- Standard accuracy: Relative errors are evaluated comparing SGLI derived

ice cloud optical thickness with those measured with sky-radiometers on
the ground.

Validation data and condition etc.:

- Only the data of MODO6 data acquired within 30 minutes from SGLI
observations were used for comparison.

Validation period:
- MODO06:Aug. 22nd to Sep. 14th 2018
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3. Validation Results of Atmosphere Products
3.2 (e) Ice cloud optical thickness (CLOT _I)

Validation Results:

Over Ocean

(Left: One-deg. grid average over ocean, Right: zonal average) (Left

SGLI

60

50 -

40

Cloud Optical Thickness
(Ice, Ocean)

[for the global means] 7
Mean(SGLI) = 8.4 7
Mean(MODIS) = 6.7 L
Relative Error = 24.7 % o

[for the scatterplot]
R =0.89

Bias = 1.7

{RMSE = 3.1

30 40 50

5o
MODIS

Estimated errors
(Ocean, Land)

27, 29 %
(vs. Other satellite)

60

1.0

0.0

Latitude [deg.]

Cloud Optical Thickness

I
90 e Ocean)
Reletive Error:
=26.8% :
60 1
30+
0.
—30 1
—60 1
-90 . ‘ .
0 5 10 15 20
Zonal Mean of
ICOT

Release threshold

30 %

(vs. Other satellite)

SGLI

60

50 -

40 1

Over Land

: One-deg. grid average over ocean, Right: zonal average)

Cloud Optical Thickness
(Ice, Land)

[for the global means] ’
Mean(SGLI) = 10.5 s
Mean(MODIS) = 8.2 /7
Relative Error = 28.4 % | .,/

[for the scatterplot]
R =0.85

Bias = 2.3

RMSE = 4.0

20 30 40 50

MODIS

Standard accuracy

70 %
(Sky-radiometer)

60

1.0

Rel. Freq. (max=1.)

0.0

Cloud Optical Thickness
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Reletive Error
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60 1
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20 %
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Release threshold is achieved
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3. Validation Results of Atmosphere Products CCOM-C

3.2 (e) Ice cloud optical thickness (CLOT _I)

Validation Results: Global distribution (Monthly average)

55| EhangelEbesrvationivissionat imate]

Supplemental slides

SGLI-CLPR

SGLI-A2CLPR-ICOT

Ice cloud | §%
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thickness _ |u&
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Cloud Optical Thickness
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Cloud Optical Thickness
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A S COM=-C
3. Validation Results of Atmosphere Products CCOMEC

3.2 (f) Aerosol over ocean and land (Non-polarization/Polarization) (ARNP-O, ARNP-L, ANPL)

Validation Method:

Aerosol over ocean:

- Release threshold: Overall RMS errors are evaluated comparing SGLI derived aerosol optical thickness (AOT)
with those from other satellite sensors (monthly average).

- Standard accuracy: RMS errors are evaluated comparing SGLI derived AOT with those from other satellite
sensors and shipborne in-situ observations (AERONET/Maritime Aerosol Network) (scene by scene).

Aerosol over land:

- Release threshold: RMS errors are evaluated comparing SGLI derived AOT with those from sky-radiometers at
ground observation network (Skynet and AERONET) and other satellite sensors. (monthly average).

- Standard accuracy: RMS errors are evaluated comparing SGLI derived AOT with those from other satellite
sensors and sky-radiometer at ground observation network (Skynet and AERONET) (scene by scene).

Validation data and condition etc.:

* vs. Sky-radiometer: the SGLI data within 10 km from the sky-radiometer sites were used and
averaged for comparison with the data of sky-radiometers.

Validation period:
e MODIS: Sep. 15t to 30t 2018

e In-situ (sky-radiometer) data for land products:

e Data sources: SKYNET (Chiba Univ., Toyama Univ.), Japan Meteorological Agency, AERONET
e Period: Aug. 15t to Oct. 22" 2018 (for non-polarization AOT products); Aug. 5" to Sep. 30t
208 (for Polarization AOT product).
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CSCOIMN=
3. Validation Results of Atmosphere Products SCOMC

3.2 (f) Aerosol over ocean and land (Non-polarization) (ARNP-O, ARNP-L)

Validation Results: Non-polarization AOTs over ocean and land

AOT over Ocean AOT over Land AOT over Land
(Monthly average) (Monthly average) SGLI 0.1 deg. Grid average
vs. MODIS (DT method) vs. MODIS (DT method) vs. In-situ instantaneous values
2.0 T o7 1.0 E.D b 1.0 2.0 InsituDataProvider =
161 1.6 1 e
1 - L = 1.51
Z T
1.2 & 121 >
= E5 <10 *
? o1 & R e
081 Z 08 A
' 2 Bk 0.5 ~
ot R =074 fat “TR=071 h 1! ! r = 0.90
Bias = 0.05 Bias = 0.02 { It Bias = 0.04
RMSE = 0.0% : RMSE = 0.15 ¥ RMSE = 0.15 .
0.0 : : : - 0.0 0.0+ ; . : 0.0 0.0 : . - . iToyoma
0.0 04 08 12 16 20 00 04 0B 12 16 20 0.0 0.5 1.0 1.5 2.0
MODIS MODIS in situ (Sky Radiometer)
Estimated errors Release threshold Standard accuracy Target accuracy
0.09 (ocean-other sat., monthly ave.) 0.10(monthly ave.) 0.10 (scene) 0.05 (scene)
0.15 (land-other sat., monthly ave.
( o y ) 0.15 (monthly ave.) 0.15 (scene) 0.10 (scene)
0.15(land-in-situ, scene)

Release threshold is achieved
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3. Validation Results of Atmosphere Products

3.2 (f) Aerosol over ocean and land (Non-polarization) (ARNP-O, ARNP-L)

Validation Results: Global distribution (Monthly average)

[GISE|GhangelebEsEvationiviEsiShec | mate]

* Upper and lower images indicate different results of MODIS land algorithms
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N SCOM=C
3. Validation Results of Atmosphere Products GCOMC

3.2 (f) Aerosol over land (Polarization) (ANPL)

Validation Results: Polarization AOTs over land

Vs. in-situ data (sky-radiometer)(Scene)  Vs. MODIS (monthly ave.)

SGLI/ARPL - AROT670 ( 20180805 - 20180930) (Des) SGLI - MODIS ( AQT)
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Last Update : Thu Nov 22 15:31:44 2018 [ ] Last Update : Tue Nov 20 17:47:25 2018 ©JAXA
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. . A 1
0.15 (other sat., monthly ave.) 0.15 (monthly ave.) 0.15 (scene) 0.10 (scene)

Release threshold and Standard accuracy are achieved




3. Validation Results of Atmosphere Products
3.2 (f) Aerosol over land (Polarization) (ANPL)

Validation Results: Global distribution (Monthly average)
SGLI vs. MODIS : AOT September 2018 (Descending)

mean.GC1SG1_201809 [SGLI AOTP] mean.GC1SG1_201809 [SGLI-MODIS AOT]

’_
Q
< 10
[0}
@
0.5 g . Correlation:  0.395
-» . RMSE: 0.150
Bias: -0.057
o , 14" Plotnumber: 6383
0'00.0 0.5 1.0 1.5 2.0

1 4 7 10 MODIS/AOT
|| Lt Upe

GIWM LA 311 - 52




4. Validation Results of Ocean Products

4.1 Evaluation Summary

CCOM-C

I5ballChang sl BservationIMiGsian el imate)

(O]

Release Standard * .
Product Target accuracy Status™ Evaluation Methods
threshold accuracy
Normalized water 50% (<600nm)  |30% (<600nm)
leaving radiance (incl.|60% (443~565nm) |0.5W/m?/str/um  |0.25W/m?/str/um @ Comparison with in-situ observation data.
cloud detection) [PE0tnr] (PE0Umm]
Atmospheric 9 9 9
q 80% 50% 30% . L e .
correction (AOT@865nm) (AOT@865nm) (AOT@865nm) O Comparison with in-situ observation data.
parameters
Photosyntheticall . e .
. y .. y 20% (10km/month)|15% (10km/month)10% (10km/month) @ Comparison with in-situ observation data.
available radiation
Chlorophyll-a 60~+1509 ~35°450% o :
phy i ( Gf? ;15()% —60~+150% (offshore), O Comparison with in-situ observation data.
concentration offshore —50~+100% (coast)
Comparison with other satellite data
Total suspended —60~+1509
P o [80+150% —60~+150% —50~+100% O (GOCI).
matter concentration|(offshore)
Colored dissolved —60~+1509 Comparison with in-situ observation and
- 607+150% —60~+150% ~50~+100% O selrsen
organic matter (offshore) other satellite data (MODIS).
Sea surface i i . e :
0.8 K (daytime) zﬁ;(day Sl Si'ri;()(day Sl * Comparison with in-situ observation data.

temperature

*1 Symbols denote as follows; O: the release threshold achieved, ©: the standard accuracy achieved, ¥¢: the target accuracy achieved.

e R G LXA 51 -53
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4. Validation Results of Ocean Products CCOMEC

4.2 (a) Normalized water leaving radiance (NWLR)
Validation Method:

- RMS errors are evaluated comparing SGLI-derived NWLR with in-situ optical measurements conducted during
simultaneous buoy (MOBY*1), tower (AERONET-OC: sky- and ocean-radiometer installed on oceanic towers)
and the campaigns of ship observations and also comparing with other satellite products.

Validation data and condition etc.:

- In-situ data acquired within 3 hours from SGLI observations were used for comparison.
- SGLI data were extracted from 5 by 5 pixels near the in-situ observation sites to have one averaged value and

then the data were selected by the following criteria (Bailey, 2006);

1. Aerosol optical thickness (AOT) < 0.3, solar zenith angle < 70 deg., the atmospheric correction scheme
passed successfully, the target pixel is neither near the cloudy pixel nor within the region of the sun-glint
correction, and the number of valid pixels > 13.

2. A coefficient of variation (CV) is computed for pixels which passed the 1%t test (1.) for bands between 412

and the median CV is less than 0.15. i

Validation period: ‘!
- Yoko-Maru: Feb. 2" to Oct. 16t 2018
- Shinsei-Maru: May 215t to 28t 2018 R T
- Nagasaki-Maru: Jul. 19t to 27t 2018 1, RN . {M t
- MOBY*: Jan. 15t to Jul. 9th 2018
- AERONET-OC: Jan. 15t to Oct. 26t 2018

v v v —
0 10 20 30 40 50 0 10 20 30 40 50 0 5 101520253035 0 5 10 1% 20 25
[W/m = 2/srfum) [W/fm = 2fsrfum] [Wim™ 2/srfum]

NWLR_565 NWLR_570

03 4 6 B1O171416 012345678 012345678
[Wim ™ 2fsrfum] [Witen = 2/srfum] [Wim = 2fsrfum]

*1: MOBY data are provided from NOAA through the agreement (a memorandum of understanding (MoU)) between JAXA and NOAA.

Reference: Bailey, S.W., and Werdell, P.J. (2006). A multi-sensor approach for the on-orbit validation of ocean color satellite data products. Rem.
Sens. Environ. 102, 12-23.



4. Validation Results of Ocean Products 9&’%%

4.2 (a) Normalized water leaving radiance (NWLR)

Validation Results:

NWLR_380 NWLR_4 12 NWLR_443 NWLR_490
50 50 40 25
#Points: 14 #Points: 98 #Points: 98 #Points: 98
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In-situ nLw({530) [W/m~2/srfum] In-situ nLw(565) [W/m~2/srjum] In-situ nLw(670) [W/m~2/srjum]

Estimated errors Release threshold Standard accuracy Target accuracy

14 ~ 41% (<=600nm)
0.38W/m?/str/um 60% (443 ~ 565 nm)
(>600nm)

50% (<600 nm), 30% (<600 nm),
0.5W/m?/str/um (>600nm) | 0.25W/m?/str/um (>600nm)

Release threshold and Standard accuracy are achieved

BT -55
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4. \alidation Results of Ocean Products gﬁ@ =

4.2 (b) Atmospheric correction parameters (ACP)

Validation Method:
- RMS errors are evaluated comparing SGLI-derived aerosol optical thickness (AOT) with in-situ measurements
of AOT at the wavelength of 865 nm conducted during simultaneous tower (AERONET-OC: sky- and ocean-
radiometer installed on oceanic towers).

Validation data and condition etc.:

- In-situ data acquired within 3 hours from SGLI observations were used for comparison.
- SGLI data were extracted from 5 by 5 pixels near the in-situ observation sites to have one averaged value and

then the data were selected by the following criteria (Bailey, 2006);

1. Aerosol optical thickness (AOT) < 0.4, solar zenith angle £ 70 deg., the atmospheric correction scheme
passed successfully, the target pixel is neither near the cloudy pixel nor within the region of the sun-glint
correction, and the number of valid pixels > 13.

2. A coefficient of variation (CV) is computed for pixels which passed the 1%t test (1.) for bands between 412
and 565 nm and for the AOT 865 nm using the arithmetic mean and standard deviation of the 5x5 pixels,
and the median CV is less than 0.15.

Validation period:
- AERONET-OC: Jan. 1st to Oct. 26th 2018

Reference: Bailey, S.W., and Werdell, P.J. (2006). A multi-sensor approach for the on-orbit validation of ocean color satellite data products. Rem. Sens.
Environ. 102, 12-23.
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4. Validation Results of Ocean Products SCOMC

4.2 (b) Atmospheric correction parameters (ACP)

Validation Results: TAUA 865
0.5 —
#Points: 84
Slope: 0.6767
Offset: 0.0823
0.4 4 SGLI Mean: 0.1506
In-situ Mean: 0.1009
— RMSE: 0.0685
— RMSE/Mean: 67.9%
8 03 . ® ° °
‘c-g [ ]
= °
@) ..0.
; 0.2 1 * e .-:-. >
0y
8 o.°#..0. .
. Loe
0.1 - ';..&t'
’ 5 67.9%
0.0 T T

I I
0.0 0.1 0.2 0.3 0.4 0.5

In-situ AOT(865) [-]

Estimated errors Release threshold Standard accuracy Target accuracy
68% (o) (0) (0]
(AOT@865nm) 80% (AOT@865nm) 50% (AOT@865nm) | 30% (AOT@865nm)

l ‘ Release threshold is achieved viﬁw LA 301 - 57
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4. Validation Results of Ocean Products CCOMC
4.2 (c) Photosynthetically available radiation (PAR)

Validation Method:

RMS errors are evaluated comparing SGLI-derived monthly averaged PAR with those derived
from mooring buoys such as TAO/TRITON, PIRATA, RAMA.

Validation data and condition etc.:

In-situ data acquired within 3 hours from SGLI observations were converted to daily PARs and
then averaged to monthly PARs for comparison with SGLI- PARs.

Daily SGLI-PARs within 10 km box at the center of in-situ observation sites were extracted and
then averaged to monthly PARs.

Validation period:
-  TAO/TRITON. PIRATA. RAMA :Jan. 1st to Oct. 31th 2018

Global Tropical Moored Buoy Array
: . . . - ,

30°N

15°N

o . E u :!. ' -!-(,q".-‘:”‘: E s 2 % x o E
s fPgi i . :
30°S L “ Solid = Operating__open = Planned PIRATA
60°E 120°E 180° 120°W P 0o

= Standard Mooring WFlux Reference Site BFlux and CO; Enhanced EC0p Enhanced

Reference: National Center for Atmospheric Research Staff (Eds). Last modified 01 Nov 2013. "The Climate Data Guide: Tropical Moored Buoy System: TAO,
TRITON, PIRATA, RAMA (TOGA)." Retrieved from https://climatedataguide.ucar.edu/climate-data/tropical-moored-buoy-system-tao-triton-pirata-rama-toga.

et GO LA 1 -58
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4. Validation Results of Ocean Products CCOMC

4.2 (c) Photosynthetically available radiation (PAR)

Validation Results: PAR
70
#Points: 312
Slope: 0.8659 °
60 q offset: 11.1978
—_— SGLI Mean: 50.2941
I R
E- 50 7 RMSE/Mean: 15.2% :ﬁ.
<E %
40 H S
= - ¥
iz *
o d 30 = ° b
< .
[a
— 20 -~
O
w
10 -~
RE: 15.2%
0 T T T
0 20 40 60
In-situ PAR [Ein/m~™2/day]
Estimated errors Release threshold Standard accuracy Target accuracy

15% (10km/monthly ave.) | 20% (10km/monthly ave.) | 15% (10km/monthly ave.) | 10% (10km/monthly ave.)

Release threshold and Standard accuracy are achieved
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4. Validation Results of Ocean Products CCOMEC

4.2 (d) Chlorophyll-a concentration (CHLA)
Validation Method:

- RMS errors are evaluated comparing SGLI derived CHLA with those derived from in-situ sampled sea water by
fluorescence method or HPLC analysis and also with other satellite products.

Validation data and condition etc.:

- In-situ data acquired within 3 hours from SGLI observations were used for comparison.
- SGLI data were extracted from 5 by 5 pixels near the in-situ observation sites to have one averaged value and

then the SGLI data were selected by the following criteria (Bailey, 2006);

1. Aerosol optical thickness (AOT) < 0.3, solar zenith angle £ 70 deg., the atmospheric correction scheme
passed successfully, the target pixel is neither near the cloudy pixel nor within the region of the sun-glint
correction, and the number of valid pixels > 13.

2. A coefficient of variation (CV) is computed for pixels which passed the 1%t test (1.) for bands between 412
and 565 nm and for the AOT 865 nm using the arithmetic mean and standard deviation of the 5x5 pixels,
and the median CV is less than 0.15.

- Comparisons between SGLI and other satellite CHLA products were conducted for monthly averaged global
data projected on grids with 1/24 deg. Interval.

Validation period:
- Yoko-Maru: Feb. 2" to Oct. 16t 2018
- Shinsei-Maru: May 215t to 28t 2018
- Nagasaki-Maru: Jul. 19t to 27th 2018
- Hokko-Maru: Jun. 15t to 8t 2018
- Aqua/MODIS: Oct. 1%t to 315t 2018

Reference: Bailey, S.W., and Werdell, P.J. (2006). A multi-sensor approach for the on-orbit validation of ocean color satellite data products. Rem. Sens.
Environ. 102, 12-23.




4. Validation Results of Ocean Products 9&’%%

4.2 (d) Chlorophyll-a concentration (CHLA)
Validation Results:

VS. In-situ data (open sea) VS. Aqua/MODIS (open sea) Monthly (Oct.) ave. Chl-a
100 .
1 | #points: 11 #Points: GCOM-C

10% 3 Ssiope: 0.7831 —
p—~ 1 offset: -0.0452 ™
< 1 SGLI Mean: 0.3696 ¢
£ ] In-situ Mean: 0.5296 IS 10 -
= RMSE: 0.2233 )
g 1 RMSE/Mean: 42.2% g =
5 10°7 . ©
= : . > 1
g " &
<) 2
S s o
= -1 : <
§ 107! 4 ; o1
.
o RE: | 2

58 0%
1072 T 0.01 1 ' : ' P AL A
In-situ Chlorophyll-a [mg/m~3] Aqua/MODIS Chlorophyll-a [mg/m~™3]
Estimated errors Release threshold Standard accuracy Target accuracy

—35~+50% (open sea),
—50~+100% (coastal)

-58% (in-situ, open sea)

— ~ o) _ ~ )
147% (Aqua/MODIS, open sea)| 20 T1°0% (open sea) 60~+150%

Release threshold is achieved

M‘-mﬁﬂﬂm 61




4. Validation Results of Ocean Products
4.2 (e) Total suspended matter concentration (TSM)

Validation Method:
- RMS errors are evaluated comparing SGLI derived TSM with those derived from in-situ sampled
sea water by filtration method (weighting the dried filters before and after the filtration to
estimate the mass of suspended matter) and also with other satellite products.

Validation data and condition etc.:

- Comparisons only with other satellite products were conducted because there are no in-situ
data available at the moment of evaluation 1-year after the GCOM-C launch.

- Korean’s geostationary satellite “GOCI”-derived TSM was used for the comparison with SGLI for
the TSM range of 0.1 to 65 g/m3(*1). The comparison was made on the spatial grids of 1 km.

Validation period:
- GOCI: Oct. 31, 2018.

*1: The definition of GOCI’'s TSM is different from that of SGLI. That is, GOCI’'s TSM is the amount of floating inorganic matte in seawater, whereas
SGLI’'s TSM is the sum of floating inorganic and organic matter in seawater. Thus, SGLI's TSM is considered to be larger than that of GOCI.



4. Validation Results of Ocean Products
4.2 (e) Total suspended matter concentration (TSM)

TSM TSM (> 1g/m3)
65 - 65 :
#Points: 1418468 S 103
Slope: 0.
Offsel &.820
H E S@_mMean:
& 10 T | sy :
~.E.. — § RMSE/Mea - 102 —
2 £ D210 A = £
| TEF -
0 0 10!
AN 10! AN
0.1 1
0.1 1 10 65 10° 1 10 o5 = 10°
OLCI TSM [g/m~™ 3] OLCI TSM [g/m~™ 3]
n*1)

K The definition of GOCI’'s TSM: “The amount of floating inorganic matte in seawater
*1) http://kosc.kiost.ac.kr/eng/p30/kosc_p33.html

Estimated errors Release threshold Standard accuracy Target accuracy

126% (vs. GOCI)
-53% (vs. GOCI, > 1g/m?)

—60~+150% (open sea) —60~+150% —50~+100%

Release threshold is achieved




4. Validation Results of Ocean Products CCOM-C

4.2 (e) Total suspended matter concentration (TSM)

Validation Results (Cont.):

- SGLI-derived TSMs tend to be higher than those of GOCI for the TSM range higher than 1 g/m?3
which is considered due to the difference of the TSM definition between SGLI and GOCI as
described before.

- In addition, SGLI-derived TSMs become significantly higher than those of GOCI at the lower TSM
range less than 1 g/m3 which can be considered due to an overestimation of NWLR at 670 nm as
shown in the figure below. The overestimation of TSM could be reduced after the improvement
of the SGLI NWLR product by next update.

SGLI TSM Alogorithm

* NWLR(670) error of 0.4 W/m?/sr/um is the
estimated accuracy in this evaluation (within
the standard accuracy).

100

* nLw(670) error of 0.2 W/m?/sr/um is the
estimate using in-situ data from MOBY™!
(within the target accuracy).

—TSM Model

nLw(670) Error=0.2

----nLw(670) Error= 0.4

01 *1: MOBY data are provided from NOAA through the agreement (a

0-1 ! 10 100 memorandum of understanding (MoU)) between JAXA and NOAA.
nL,(670) [W/m2/st/um]

The effects of NWLR (670) errors on TSM
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4. Validation Results of Ocean Products CCOMEC

4.2 (f) Colored dissolved organic matter (CDOM)
Validation Method:

- RMS error is evaluated comparing SGLI derived CDOM with those derived from in-situ sampled sea water by
optical measurements and also with other satellite products.

Validation data and condition etc.:

- In-situ data acquired within 3 hours from SGLI observations were used for comparison.
- SGLI data were extracted from 5 by 5 pixels near the in-situ observation sites to have one averaged value and

then the SGLI data were selected by the following criteria (Bailey, 2006);

1. Aerosol optical thickness (AOT) < 0.3, solar zenith angle £ 70 deg., the atmospheric correction scheme
passed successfully, the target pixel is neither near the cloudy pixel nor within the region of the sun-glint
correction, and the number of valid pixels > 13.

2. A coefficient of variation (CV) is computed for pixels which passed the 1%t test (1.) for bands between 412
and 565 nm and for the AOT 865 nm using the arithmetic mean and standard deviation of the 5x5 pixels,
and the median CV is less than 0.15.

- Comparisons between SGLI and other satellite CDOM products were conducted for monthly averaged global
data projected on grids with 1/24 deg. Interval.

Validation period:
- Yoko-Maru: Feb. 2" to Oct. 16t 2018
- Shinsei-Maru: May 215t to 28t 2018
- Nagasaki-Maru: Jul. 19t to 27t 2018
- Hokko-Maru: Jun. 15t to 8t 2018
- Aqua/MODIS: Oct. 1t to 31t 2018

Reference: Bailey, S.W., and Werdell, P.J. (2006). A multi-sensor approach for the on-orbit validation of ocean color satellite data products. Rem. Sens.
Environ. 102, 12-23.




4. Validation Results of Ocean Products \3@%%

4.2 (f) Colored dissolved organic matter (CDOM)

Validation Results:

VS. In-situ data (open sea) VS. Aqua/MODIS (opensea)  Monthly (Oct.) ave. CDOM
10° - 1 ,
1 #points: 7 GCOM-C
1 Slope: 1.2186
— 1 Offset: —0.9388 —
- | Tnsica Mean: 0.0717 i
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2 2
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10-3 —~—rrrr——rrrr— 0.001 + - .
1073 1072 1071 10°¢ 0.001 0.01 0.1 1
In-situ aCDOM(412) [m™-1] Aqua/MODIS aCDOM(412) [m™-1]
Estimated errors Release threshold Standard accuracy Target accuracy

-51% (in-situ, open sea)

_ ~ [o) _ ~ (o) _ ~ [0)
123% (Aqua/MODIS, open sea) 60~+150% (open sea) 60~+150% 50~+100%

Release threshold is achieved
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4. Validation Results of Ocean Products CCOM-C

4.2 (g) Sea surface temperature (SST)
Validation Method:

- Overall RMS errors are evaluated comparing SGLI derived SST with those derived from buoy
measurements obtained from iQuam.

Validation data and condition etc.:

- In-situ buoy data acquired within the spatial difference of 10 km and time difference of 2 hours from SGLI
observations were used for comparison. In addition, before the comparison, the SGLI SSTs that meet the
following conditions were selected;

1. Standard deviation of SGLI SST within 5 x 5 pixels around the buoy location is less than 1.0 °C.
2. The difference between maximum and minimum of SGLI SSTs within the 5x5 pixel box is less than 3.0 °C.
3. The difference between SGLI SST and iQuam SST is less than 5 °C.

- SGLI SSTs at the spatial resolution of 1 km with the quality flag of “good” or “acceptable” were used for
comparison (same as the input for Level-3 processing).

- The buoy data with the quality assurance flag of iquam_flag=0 and quality_level=5 were obtained from NOAA
iQuam site and used for the comparison.

Location of buoy data

SGLI - iQuam V2 SST Bias & RMSE 20181001 - 20181031
90"

Validation period:
- OCt 1St tO 315t 2018 30° LQ"." '.

[ O R o E

3 Wy . 7 I a £
-30" .~ P e i i St B o ey TR o
A ’.‘ "R £ o0y x : e ;7_%;. . W P, = "

60" |

-90°
-180° -150" -120° -80° -BO° -30° 0 30° 60" 80" 1200 150 180°
Red : SGLI >= Buoy * platform_type : Drifting Buoy, Tropical Moored Buoy
Blue : SGLI < Buoy + platiorm_type : Coastal Moored Buoy




4. Validation Results of Ocean Products
4.2 (g) Sea surface temperature (SST)

Validation Results:

Daytlme Nighttime
SULI = RAUQEE ¥E OO 1 DD O MINIOT U =evionaa S(JL' =AU VL OO0 DD O NMIVIOC SUI0 1V = cuioiuan
35 Lat tALL 190 35 Lat tALL
¥ =X"1.002 -0.055 171 Y =X"1.010-0.282 2
30 |Num 19879 30 |N|.|m D134
BIAS :-0.019 152 BIAS . -0.0686
RMSE :0.410 | HMSE 0.502
25 | yersion: 0105 - 25| Version: 0106
20 I - g 20
= 15 952 5 15 .
a E @ '
10 | E 10
57 .
5 " 5 /
RMSE: | [f ® Ve
0 0 s
/ 0.41°C |
S5 0o 5 10 15 20 25 30 35 ° S8 o 5 10 15 20 25 30 2018.10.02 Ol'Ol(UTC) SST
in-situ [deg] in-situ [deg] S .
C  — — s
275 280 285 240 295 ann ans
Spatial distribution of SGLI SST (the
western North Pacific Ocean off Japan)
Estimated errors Release threshold Standard accuracy Target accuracy

0.4°C (day) o o o
0.5°C (night) 0.8°C (day) 0.8°C 0.6°C

Release threshold, Standard and Target accuracies are achieved




9. Validation Results of Cryosphere Products COMC
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9.1 Evaluation Summary

Release Standard Target
threshold accuracy accuracy

Status™! Evaluation Methods

ST EII L Comparison with other satellite (MODIS)

covered area (incl 10% 7% 5% O d

i ata.
cloud detection)
Okhotsk sea-ice 0 o 0 Comparison with other satellite (MODIS)
distribution 10% >% 3% O data.
Snow and ice Comparison with in-situ observation (AWS
surface 5K 2K 1K (@) thermal radiometer data) other satellite
Temperature (MODIS) data.

Comparison with climatology (relation
between snow surface temperature and
snow grain size) for the release threshold.
In addition, comparison with in-situ
observation data at Greenland for the
standard accuracy. *After the quality
control of SGLI data, the snow grain size
product has a potential to achieve the
standard accuracy.

Snow grain size of

0 0 0, &
shallow layer 100% >0% 30% O

*1 Symbols denote as follows; O: the release threshold achieved, ©: the standard accuracy achieved, ¥¢: the target accuracy achieved.
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5. Validation Results of Cryosphere Products
5.2 (a) Snow and Ice covered area (SICE)

Validation Method:

- Overall classification errors are evaluated comparing SGLI derived SICE with other satellite products. Relative
errors are calculated by using the following equation.

JE3s0 -T®)°

Relative Error (%) =
(%) SIT()

* 100 (N:the number of data, S: SGLI obs., T: other satellite data.)

Validation data and condition etc.:

- Snow covered area: MOD10C2 Snow Cover Extent Product

- Sea-ice covered area: MOD29E1D Sea Ice Product

- Sun-lit regions in the Northern Hemisphere are the target area for the evaluation of SICE accuracy. Eight-day
composite data of SICE were generated for SGLI and MODIS and then used for the comparison.

Validation period:

- Mar. 14t to Aug. 20t 2018

MOD10C2 8days composited
geographical data

MOD29E1D 1day composited
EASE grid data

reprojection to Sinusoidal tile

reprojection to Sinusoidal tile

¥

8day composite

i

Land Snow Extent

Sea Ice Extent

A 4

Snow and Ice Extent

8 days



5. Validation Results of Cryosphere Products
5.2 (a) Snow and Ice covered area (SICE)

*Snow Fraction > 10%
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5. Validation Results of Cryosphere Products CCOoM-C

5.2 (b) Okhotsk sea-ice distribution (OKID)

Validation Method:

- Overall classification errors are evaluated comparing SGLI derived sea-ice distribution with other satellite
products. Relative errors are calculated by using the following equation.

| JE3s0 -T®)°
Relative Error (%) = g * 100  (N:the number of data, S: SGLI obs., T: other satellite data.)
- l
N

Validation data and condition etc.:

- Sea-ice covered area: MOD29E1D Sea Ice Product
- Sun-lit regions within the Okhotsk sea (43-63 deg.N, 135-163 deg.E) are the target area for the evaluation of
OKID accuracy. Eight-day composite data of OKID were generated for SGLI and MODIS and then used for the
comparison. [

Validati iod: MOD29E1D 1day composited
aligation period: EASE grid data

- Mar. 14t to Aug. 20t 2018

|
Re-projection to Sinusoidal tile
|
8day composite
¥

Sea Ice Extent

8 days




5. Validation Results of Cryosphere Products
5.2 (b) Okhotsk sea-ice distribution (OKID)

Validation Results: 12 e
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5. Validation Results of Cryosphere Products CCOoM-C

5.2 (c) Snow and ice surface Temperature (SIST)

Validation Method:
- Release threshold: Overall RMS errors are evaluated comparing SGLI derived SIST with those
from other satellite products.

- Standard accuracy: RMS errors are evaluated comparing SGLI SIST with those from in-situ
thermal radiometer measurements on the ground.

Validation data and condition etc.:

- Snow and ice surface temperature: MOD11A1 Land Surface Temperature Product (1 km tile)

- Other satellite: Sun-lit regions in the Northern Hemisphere are the target area for the
evaluation of SIST accuracy. Daily tile data of SGLI SIST were compared with that of MOD11A1
product.

- In-situ data: In-situ measured SISTs calculated from thermal radiometer data installed at the
PROMICE Automatic Weather Stations (AWS) were used for the comparison with SGLI SIST. The
in-situ data acquired at within the time difference of 30 minutes from SGLI observations are
used and compared with SGLI SISTs at the nearest neighbor of in-situ sites.

Validation period:
- Jul. 15t to Sep. 30t 2018
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5. Validation Results of Cryosphere Products CCOMC

5.2 (c) Snow and ice surface Temperature (SIST)| ot FrovicEsiaten "‘ﬁ;

75° 37.476 N, 35° 58.499 W, 2664 m

Validation Results:
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5. Validation Results of Cryosphere Products CCOMEC

5.2 (d) Snow grain size of shallow layer (SGSL)

Validation Method:

- Release threshold: Overall errors are evaluated comparing SGLI derived SGSL with climatological relationship
between snow grain size and snow surface temperature derived from the past observations.

- Standard accuracy: RMS errors are evaluated comparing SGLI SGSL with those from in-situ data obtained by
snow pit works on the ground. Relative errors are calculated by using the following equation.

JE32s0 -Tw)°
SET()

Relative Error (%) = * 100  (N: the number of data, S: SGLI obs., T: other satellite data.)

Validation data and condition etc.:

- Climatology: Surface temperature dependence of snow grain size observed in the past study using GLI (Hori et
al., 2006) was confirmed. For example, steep increase of snow grain size at the melting point of ice, and
gradual increase of snow grain size with surface temperature at the lower temperature range below 0 °C.

- In-situ data: A sun-lit snow field (E-GRIP site) over the Greenland ice sheet is the target area for the evaluation
of SGSL accuracy. In-situ data were obtained with instruments (IceCube/ HISSGraS) that measures specific
surface area (SSA) of snow particles. The in-situ derived SSAs acquired within the time difference of 10
minutes from SGLI observations were converted to optically equivalent sphere grain sizes and then compared
with SGLI SGSL (250 m resolution) at the nearest neighbor of the in-situ site.

Validation period:
- Jul. 2" to 16th 2018

Reference: Hori, M., Aoki, Te., Stamnes, K., Li, W. (2007). ADEOS-II/GLI snow/ice products - Part Ill: Retrieved results, Remote Sensing of Environment,
111, 291-336.



5. Validation Results of Cryosphere Products
5.2 (d) Snow grain size of shallow layer (SGSL)
Validation Results: B
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