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1. Introduction: JAXA Earth observation satellite missions ggmgﬁ@m
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1. Introduction: GCOM-C science mission schedule e S gg%_;@@m M

Now L&
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
10- 10 10 10 10- 10 10 10 10

10-12 1-3 46 79 12

Pre-launch

Initial CAL/VAL Algorithm improvement and validation Data application (Post routine operation phase)
development
GCOM-C launch k Data release evaluation Data release Data release mission phase Data release evaluation (TBD)
Prelaunch evaluation (evaluation of the evaluation evaluation pletion (evaluatign
relau valuati First image  dpinjmum success) /er.2 Ver.3 offthe success criteria) retleel‘i e(t:;f;t z;o%;t)s and

Satellite/Sensor ;. W Regular operation > Extended operation

Operation (JAXA)

Calibratjon *'c fatner—
evaluatio

(JAXA)

K Cal for Ver.2 '\, Onboard continuous calibratfon, and revision of calibration tables once/half year IPCC#7

A Vical A Vical A Vical

A Fixcal codffs
In-§itu measurements;
forvical
- LN
EXal - FA [ Ver.0 processi [ Ver.1 processing [ Ver.2 processjng | ‘er.3 processing > Latest Ver. processing >
Mission operation test
(JAXA) N . Y ]
.ste.r,qs:,ef,szag_ OB Re-processing ) Re-processing ) y Re“prodessing (TBD)
Fix parafpeters| . V ’ H ’ V E v
Algorithm 'mprovement for er.1'> 'mprovement for Ver. <Improvement for Ver.3 < Product improvement, new ‘reation and development of stable time series >
Development
& improvement ST 2 @) @)
Validatio AlGaHEmSvARAEY

In-situ
observation

ission phase completion

ntensive observation
for Ver.1 release

W - - - — -
Applicatign Préparation >< Earth system change rgsearchanaapphicadon-exarir N & AT R hange, environmental indexes, practical a@pllcatlon, and operational use

VAN 74 >
RA peridd || |[EORAT ] \><\ [ EORAZ] | \><\ | EORA P T T T IEORASIT | \><\ [ TEORAZ [ | |

Woutine operation phase _——

In the extension phase, the application researches will be more focused (monitoring of
the earth system change, practical application, and connection to the operational uses)

v" Product development/evaluation supporting the applications will be continued




1. Introduction: GCOM-C/SGLI
Global Change Observation Mission — Climate, "SHIKISAI"

VNR-POL

Polarization two telescopes VNR-NP
(670nm and 865nm) 11 channel three telescopes

InfraRed Scanner
(SGLI-IRS)

\ J
Y

Second-generation Global Imager (SGLI)

v SGLI has 250-m spatial resolution with 1150-1400 km

swath and 19 channels in 0.38-12 um wavelengths
including 2 polarization channels

GComC” B

[GiobollChangelObservationlMissiontClimate)

GCOM-C characteristics

Launch Date

23 Dec. 2017 (data available since 1 Jan 2018)

Sun-synchronous (descending local time: 10:30am),

Orbit Altitude: 798km, Inclination: 98.6deg
SGLI channel specification
swath Al M| Ly | L | SNR@Lgg IFOV
CH W/m?/sr/um -
km nm /K: Kélv{:t K: NEAT m
VNO1| 380.0| 10.6 | 60 [240-241| 624-675 250 /1000
’g VNO2| 412.5| 10.3 | 75 [305-318 786-826 250 /1000
o |VNO3| 4432 | 10.1 | 64 WA57-467) 487-531 250 /1000
§ VNO4| 489.8 | 10.3 | 53 [147-150 858-870 250 /1000
@ |VNO5|529.6 | 19.1 | 41 [361-364| 457-522 250 /1000
E GE) VNO6| 566.2 | 19.8 | 33 | 95-96 | 1027-1064 | 250 /1000
Q 8 VNO7| 672.0| 22.0 | 23 | 69-70 | 988-1088 250 /1000
- '.5 VNO8| 672.1 | 21.9 | 25 [213-217] 537-564 250 /1000
Fg VNO9| 763.1| 11.4 | 40 [351-359 1592-1746"| 250 /1000*
2 |VN10| 866.8 | 20.9 8 | 37-38 | 470-510 250 /1000
°Z‘ VN11| 867.1 | 20.8 | 30 [305-306] 471-511 250 /1000
= |PLO1[671.9] 206 | 25 | 293 609 1000@nadir
PLO2 | 866.2 | 20.3 | 30 396 646 1000@nadir
‘€ [SWO1| 1055 | 21.1 | 57 | 289.2 951.8 1000
Eg SWO02| 1385 | 20.1 8 118.9 3473 1000
gﬁ SWO03| 1635 | 195.0| 3 50.6 100.5 250 /1000
?_,'.S SW04| 2209 | 504 | 1.9 | 217 378.7 1000
o | 1101 110793| 756 |300K| 340K 0.08K {250/500/1000
£ 171102 [11956| 759 |300K| 340K 0.13K  {250/500/1000

- I- - https://suzaku.eorc.jaxa.jp/GCOM_C/data/prelau nch/index.html4



1. Introduction: GCOM-C Principal Investigators (EORA3: JFYZOZZEZOZ@@;@‘ @
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1. Introduction: GCOM-C Ver. 3 products

v" Ver.3 standard products (Level-1, 2, and 3 HDF5 format) have been open
to the public via JAXA data portal, G-Portal (search and direct SFTP)

v' Reprocessing status: https://shikisai.jaxa.jp/status v3 en.html

v Some products are available via JAXA multi-sensor data site, JASMES
(binary or NetCDF)

v' Validation by in-situ observations and other satellites
https://suzaku.eorc.jaxa.jp/GCOM_C/data/validation.html|

JASMES Map Monitor ] [ SGLI Near-realtime Monitor ]

https: //kuroshlo eorc.jaxa.jp/JASMES/index.html

Aerosol optical thickness Leaf area index Above ground biomass ChIorophyII a conc. Snow and Ice area

Examples of GCOM-C global monthly map (Level-3) April 2022
& * - 6


https://shikisai.jaxa.jp/status_v3_en.html
https://suzaku.eorc.jaxa.jp/GCOM_C/data/validation.html
https://kuroshio.eorc.jaxa.jp/JASMES/index.html
https://gportal.jaxa.jp/gpr/

2. Calibration: SGLI radiometric calibration system * %o - g@m@@ @

v" Level-1 radiometric calibration is based on the sensor model constructed by the pre-launch characterization

v Temporal change is corrected by the on-board calibration results updated every 6 months in the L1 processing

v" Vicarious and will be used for confirmation of the onboard calibration, and more accurate
calibration (adjustment) required for the L2 algorithms

NIST — SGLI sensor model
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". Pre-launch characterization — On-board calibration o
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2. Calibration: Key revisions of post-launch SGLI calibration A e i 0
Calibration tables (revised every 6 months) Post-launch calibration analysis
(a) Temporal change of Gain < * Lunar calibration by ROLO (VNR, SW)
— (b) VNR DS pixel-selection tables < » DS detectors on the array edges
(c) VNR offset difference from DS offset <« * VNR Offset calibration by nighttime observation
— (d) TIR onboard TDI pixel selection < * TIR raw detector health check

* Internal lamp and solar calibration (VNR, SW)

Calibration coefficients from each observation « Evaluation of stray light (earth and lunar observations)

>+ VNR Offset from Dark Signal (DS) detectors * Inter-channel comparison
— + Deep space (SW+TIR) and black body (TIR) * Polarization sensitivity
(e) Statistical normalization of inter-telescope diff. (VNR) * Vicarious and cross calibration (VNR, SW, TIR) —

(f) Statistical normalization of TIR detector gains
__L1Bdata

\ 4

Level-1 processing

(TOA radiance L = (DN - Offset) * Gain

\ 4

L2 processing

\ 4
A 4




2. Calibration: Vicarious calibration ? % - g@g@

« SGLI vicarious calibration uses in-situ reflectance measurements over various surfaces, MOBY,
BOUSSOLE, RadCalNet, Ice sheet, etc., (after the temporal change correction in L1B processing)

« The results are confirmed by cross calibration with MODIS R, over the ocean, and PICSCAR over

the desert
v' Spectral shapes of the coefficients were roughly s L . e
. . ®—@ (a)MOBY+BOUSSOLE (LUT-A
consistent among the results over the various o= Gosvuury 1 Leor®) = Li1s®) / ko)
surfaces (<5% except for absorption channels) st

A—A (g)EGRIP (LUT-A)
*—% (h)PLINP(RSP34)

1.05

.

k, (SGLI/reference)

v' Coefficients by MOBY+BOUSSOLE "% \\ﬁi/\f v ¥
have applied to the ocean color 0ss] ¥ o

1 O,A absorption Snow surface-absorption
proceSSIng 0.9 T T T T T T 2] T p T T T T T T lp T
VNO! VNO2 VNO3 VNO4 VNO5 VNO6 VNO7 VNO8 VNO9 VN10 VN11 SWO1 SWO02 SW03 SW04 PIO1  PIO2

SGLI VNR channels

380 412 443 490 530 566 672 (7P 763 867 867 1055 1385 1635 2209 672 866
(VNOT) (VNO2) (VNO3) (VNO04) (VNO5) (VNO06) (VNO7) (VNO08) (VNO09) (VN10) (VN11) (SWO1) (SWO02) (SW03) (SWO04) (P101)  (P102)

NGLDICEED)

kvO(MOBY +BOUSSOLE N=83) 0.992| 1.037 1.011 1.026] 1.062[ 1.040 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 09917 0979
kvO(MOBY N=69) 0.996| 1.041 1.015] 1.030] 1.066] 1.043 1.0 0.994| 0.948 1.0[ 0.99%4

kvO(BOUSSOLE N=14) 0.971 1.013] 0989 1.007] 1.043] 1.028 1.0 0.992] 0.954 1.0[ 0.979

kvO(Aqua Rrs N=43621501) 0.985| 1.024] 1.006[ 1.010] 1.060[ 1.038 1.0 1.007] 0.979 1.0[ 0.988

kvO(RadCALNet N=226) 0.967| 1.009] 0979 0.994| 1.015 0.994] 1.054 0.991 1.033 1.005 1.037

kvO(PICSCAR Libya4 N=443) 0.977] 0995 0969 1.010 1.005 1.011 0.983( 1.010 0.977 1.0201| 0.9851
kvO(EGRIP N=3) 0.976] 1.030f 1.001 1.047 0.963 1.003] 1.015 0.930] 0.954

*2 They are derived by comparison of TOA reflectance of the POL nadir path (RSP034) in 2020 https://suzaku.eorc.jaxa.jp/GCOM C/data/prelaunch/index cal.html

ST S Ty 9


https://suzaku.eorc.jaxa.jp/GCOM_C/data/prelaunch/index_cal.html

3. Validation: Ver.3 OC products

GCOM-C

Global Change Observation Mission - Climate

A PI'sDOOR @ HAE

Validation Results of Ocean NWLR Products:
Normalized Water-Leaving Radiance - NWLR

380nm 412nm

N=133 " N=693

443nm 490nm

N=692"

N=691"
Accuracy
33.1%°

N=692
Accuracy -
24.4%"

Accuracy
45.1%

Accuracy’
46.1%

Accuracy |

HOME About GCOM-C Instruments Data Products Resources : '”4

Earth Monitoring

565nm 673.5nm
Not Achv. Stnd 2

673.5nm

*  NWLR(673.5nm) didn’t
achieved the standard
accuracy on coastal regions.
— Standard accuracy is
achieved when in-situ data on
lakes, which are not originally
subject to validation, are
excluded.

Remove in-situ
data on lakes

Validation

/
: N=690
Accuracy

27.5%

N=662
. Accuracy:
+7'0.63 W/m?/sr/um

Validation activities aim to evaluate the accuracy of geophysical products by comparing in-situ measurements and/or other satellite products with SGLI
estimates. These activities will be implemented by effectively using the operational in-situ observations in cooperation with the worldwide

meteorological/oceanographical organizations, and by conducting dedicated field observations for particular geophysical variables like chlorophyll-a
concentration.

N=646
Accuracy:
@~ 0.499 W/m?/sr/um

* NWLR(490nm, 565nm) achieved the target accuracies, NWLR(380-443nm, 530nm, 673.5nm)

The validation results for each product are the following. achieved the standard accuracies.

* Increased number of valid pixels [Version 2]: 117-616 points — [Version3]: 133-693 points

Validation Result

Release Accuracy

Standard Accuracy Target Accuracy
50% (=600 nm) 30% (=600 nm)
0.5W/m2/sr/um (>600 nm) | 0.25W/m2/sr/um (>600 nm)

Validation Results of SGLI Standard Products (Level-2)

[Ver. 2] 21-42%—[Ver. 3] 23-46% 60%(443-565 nm)

[Ver. 2]0.61 —[Ver. 3] 0.499W/m?/st/um N/A

Version 3.0
® SGLI L2 Product Summary (Eng., PDF 1.2MB)

Validation Results of Ocean IWPR Products:
Chlorophyll-a Concentration - CHLA

The coast of Japan (2021/05/10)

Prmmmnon - o e

® SGLI L2 Land Products A (Eng., PDF 5.6MB)

v" The in-situ data has been
provided by GCOM-C ocean P
Valid pixel ratio

group Pls and Japan Fisheries | 3 PIRT 2
Research and Education Agency ) 14

>

CHLA

® SGLI L2 Atmosphere Products 3 (Eng., PDF 3.6MB)

Acieved Standard
Accuracy

® SGLI L2 Ocean Products B (Eng., PDF 2.7MB)

® SGLI L2 Cryosphere Products 8 (Eng., PDF 1.2MB)

o

an:

v JAXA partially support the
observations (e.g., instrument,
consumables, travel, ..)

All-in-one package file:

d [REE
- bt "N
+ -
® SGLI L2 Summary and Results of All Products (Eng., PDF 12.6MB) i % . P
: 1 ; }
o __ | e o

Valid pixel ratio= number of valid pixels/ number oftotai bixels

Accuracy *

-55% ~121% |

10 10 10?

in-situ Chlorophyll-a [mg/m"]

* Achieved Standard Accuracy

* Increased the number of validation points on coastal and sunglint areas because
of the improvement of NWLR estimation.

httos://suzaku.eorc.iaxa.in/GCOM C/data/validation.html

Validation Result

[Ver. 2] -55~121%
—[Ver. 2] -58~137%

Release Accuracy

Standard Accuracy Target Accuracy

-35%~+50%(offshore)
-50%~+100%(coastal)

-60%~+150%(offshore) -60%~+150%



https://suzaku.eorc.jaxa.jp/GCOM_C/data/validation.html

3. Validation: Aeronet-OC/Ariake-Tower replaceme\n’t

+
Considering the operation termination of the Saga m e
Univ. Ariake observation tower mounting the A%
Aeronet-OC system, we have moved the sensor to oo, @

the Ariake Hayatsue-gawa tower of Saga Prefectural ARt

Ariake Fisheries Research and Development Center

MIYAZAKI =

Kagoshima«

Leaflet | © carto.com contributors

ARIAKE_TOWER(33.1N, 130.3E) | LARIAKE_TOWER_2(33.1N, 130.3E)
[Ar :

|

ARIAKE_TOWER (33.104N, 130.272E; Feb 2018-Mar 2023)
operated by Saga University. It is about 5 km from the coast
of Saga city in Ariake Sea

-

ARIAKE_TOWER_2 (33.114N, 130.298E; 23 Sep. 2023-)
operated by JAXA on Ariake Hayatsue-gawa tower of
Saga Prefectural Ariake Fisheries Research and
Development Center in Ariake Sea, Japan. It is about 3.6
km south from the coast of Saga city in Ariake Sea.

~3.6 km

OKAWA

YANACAWA

Leaflet | ©

oM|
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3. Validation: Comparison to BioGeoChemical (BGC) Argo

Frouin & Murakami 2007 ﬂ = -
AR +——
by in vivo fluorescence above surface
- B -
— Chl a(z) o) Chl-a 4_QCA_‘
-, A N R.(\)
el © Pl <) e
EqM\z) <-------- > E4(0) +— e p(h) e 2
‘ A=380, 412, 490nm, PAR §
TdO\f,Z) <---- (_B_) ______ > TdO\.) <_l ; .......... a(}\‘) D R §'
|_> KdO\,,Z) <"'"2AS""> KdO\,) 4______1 Lee et al, 2002

Flowchart of BGC Argo and satellite comparison
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4. SGLI observation: Five years SGLI observation of Earth envuronment g@g @

(1)
(2)

(3)
(4)

(5)
(6)
(7)
(8)

(9)

Floating algae has captured by 250-m OC in the East China Sea every year

Large suspended sediment (SS) plumes and land flooding areas could be seen
by 250-m resolution after the heavy rain every year

Heavy aerosol events from wildfires were captured by SGLI polarimetry (POL)
and SGLI near-ultraviolet (NUV) channel in every year

Continuous Kuroshio large meander since the GCOM-C launch; the ocean
surface current from short time change between SGLI and OLCI

Year to year difference of the vegetation phenology in the northeast Asia

coccolithophore bloom in the Sagami Bay in May 2020

Anomalous ocean color around Nishinoshima volcano in July 2020

Significant decrease of shortwave radiation by the long-continued rain band
over the East Asia in July 2020

Upwelling of SS by typhoons in the East China Sea in summer 2020

(10) Kosa events captured by SGLI NUV channel in March-May 2021 and 2023

(11) Unusual high sea-surface temperature in the Japan Sea in summer 2021

(12) Large scale red tide in the east coast of Hokkaido, Sep.-Nov. 2021

(13) Pumice rafts from Fukutoku-Oka-no-Ba after 14 Aug. 2021

(14) Aerosol from Tonga volcano in Jan. 2022

15) Heatwave in 2022 and 2023

T (2) SS pIL{me (3) Wi dflreqero:c,%)ls
o 4

. %
_

(4)‘ Kuroshio large meander

f b % ¥ o
- i - »
o i
e 123456789101112

Month

(P NishiSmmaocg] (8 swranomaly -t .

(14) TongaLolca o S

E = o
P FARE o
BN :
6 a0
® 7
'] ‘l‘
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Ariake Bay, 25 Aug. 2020

(Diatom)

Seto inland sea, 13 Aug. 2018

(Karenia mikimotoi (probably))

Southeast coast of Hokkaido,

9 Oct. 2021 (Karenia selliformis).-

i

Ariake Bay, 22 Jun. 2020
(Raphidophytes)

SR g o )

4. SGLI observation: Various red tide spectra around Japan by SGLI 250m

GCISG1_202008250159H06010

® 2020/08/25 Dlatom lat,lon = 33.040, 130/2

0.141" ¢ 2019/03/26 Floating algae , latjin = 29 227 in4208"

02021/09/23 Pumlce rafts, lat,Ign = 26.863, 134.600

- Pumice rafts

343

\

reflectance

2

44444

GCISG1 202006220154505910

490 530566 672 867
Wavelength [nm]

Y - : -
380 413 443 1635

1201 13035 1302 13025 1303 13035 1304 13045 1305

Examples of SGLI water-leaving reflectance spectra

. ‘ Note: they are not the spectra of the target materials but the ones of the SGLI pixels including the target materials

GC15G1_202005170107V04310
i

@@@M@@

@bﬂ:ﬂ@}m@m rvation) xnzﬁnu@ﬁmp

South of Japan, 17 Aug. 2021
(Pumice rafts)

Sagami Bay, 17 May 2020
(Coccolith)

Northern Coast of Hyogo,
21 Apr. 2018 (Noctiluca)

East China Sea, 26 Mar. 2019
(Floating algae)
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4. SGLI observation: SGLI Resent 5-year monthly anomaly g@g%ﬁ;@m

03T vobis

- SGLI, slope=0.0396/yr-
1 OLCI slope=0.0396/yr

- s()l 0.10-0.04 ‘ MOD|S

* As a first step, we made SGLI climatology
data by the simple way using 2000-2019
average of MODIS product (2002-2019
for CHLA) and SGLI-MODIS difference in
the overlap period, 2018-2022

« Anomaly images and monthly _ i i
_ : : 02] SOUIEEO0RN O SO N S
climatology files are available: L go'c i Oof’w JEkNifo WY S A

https://www.eorc jaxa.ip/JASMES/SGLI STD/ & o

log10(CHLA(mg/m3)) anomaly

N
o
o

MODIS, slope 00475/yr

2018/05-2020/04 AR\NEIY R T WL [

2023/10

Y01 22/04 22/07 22/10 23/01 23/04 23/07 23/10

GC15G1 _20230101D01M_DQO00_3MSG_NDVIM_3000.nc, NDVI_CHLA anom

v The first half (~2020/04) tended to
El Nifio and positive PDO

v’ The latter part tended to La Nifa | = .
(2020/06-2021/04 and 2021/09- ik :
2023/1) and negative PDO : g

Latitude
°

° ?”0 e"‘\»<
«\'QQ 9‘09‘\’6‘?0@ S S oY o7 oY ©

“NDVI; Iog10(CHL)*O 25:- Nov; Iogm(CHL)*O 25,

Lon g tude
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https://www.eorc.jaxa.jp/JASMES/SGLI_STD/

SCOM-C” B

5. Summary Bt =

v

v

AN NN

GCOM-C/SGLI has been operated continuously and accumulated global data for about 6 years
since Jan 2018; the operation phase has been transitioned to the extension phase since 2023

Temporal change of radiometric calibration has been corrected in L1B processing based on the
lunar calibration by GIRO

VNR dark signal (offset) is monitored and reflected to the calibration tables every 6 months
Vicarious calibration by using MOBY and BOUSSOLE has been reflected to the OC processing

SGLI OC products have been validated by in-situ measurements provided by Pls and collaborative
Institutes

SGLI has observed various environmental events in the five years including red tide, pumice rafts,
floating algae, coastal sediment by the multi channels with 250-m resolution

We have started timeseries analysis of SST, Chl-g, SWR, NDVI, LST, AOT.. by combined use of
multiple sensors, however, more precise consistency of the datasets, algorithms and calibration is
essential for reliable time series analysis for the climate researches

In the extension phase, we will more focus on application researches (monitoring/prediction of the
earth system change (SENTAN, ArCS I1) and bridging to the operational uses) in addition to the
product development/evaluation required by the applications
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2. Calibration: Vicarious calibration ® %9 ° g@g@

« SGLI vicarious calibration is based on in-situ water-leaving radiance (L,,,) observation of MOBY
(Clark et al., 2003) and BOUSSOLE (Antoine et al., 2006) with BRDF correction by Morel and

Maritorena 2001

» For each in-situ observation (clear sky and out of the sun-glint area), the aerosol reflectance and
transmittance are estimated by SGLI observations at VNO7 and VN10 as same as the ocean-color
atmospheric correction except for using in-situ L,,, at VNO7 band

Aerosol LUT (calculated by Pstar4)

Geometric condition Pstar4 LUT of p,, p,, Py ty t,. T, Sa pw: Water-leaving reflectance,
at [A, t, M, geometric condition] p.: molecule reflectance,
p.: aerosol reflectance,
t: global transmittance,
SGLI data TOA reflectance: p, Ancillary (Ozone, water T'%Iirect transmittance
_ 2 . : ,
SGLI Lyos A pt = m d° LTOA/Fq /cos(6s) vapor, pressure, wind speed) s,: spherical albedo,

Vicarious calibration
coefficients | SGLI
_Ltoa™ " |

k= Lroa®™

h 4

Simulated Lypp

pg- sunglint reflectance,
p,, at base channels ty: transmittance by O;, H,O and O,,
< A: SGLI channel,

p; at the base channels (red, NIR)

"o/t o p tpattp, /(1—s,p) + TpgJe , o
: aerosol optical thickness,
M: aerosol-type model

Selection of optimal [t, M] minimizing p, difference -
between the observation apd LUT INn-situ Pw

T, M

Water leaving reflectance

¥ by MOBY and BOUSSOLE

-

A

pe/tg=p+pa+tp,/(1=5s,p,)+Tpg[

p. at other channels

SGLI vicarious calibration flow
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2. Calibration: SGLI Lunar CAL by GIRO gg@_ @

« GCOM-C SGLI lunar calibration is reqularly updated by the monthly (phase angle ~7°)
lunar observation operations (by the pitch maneuver; 69 times in 2018-2023) with GIRO

« All SGLI lunar observation data (GIRO input/output files) have been submitted to GLOD

v'The temporal change, 6., is estimated by the multiple regression with the lunar phase angle, g,
fenn = AcpnXgn + bepXdy, + ccp (d: days from launch, ch: SGLI channels)

v by is updated half-yearly, and £.,°79 is corrected to L.t7% in the Level-1B processing
Lept8 = Lp®9 /(1.0 + beyy X d)

VNO01-VNO06 Nadir telescope VNO07-11 Nadir telescope SW01-04
.02 .02 - 1.02
2 ;_,} J F.02 - 3
00 mE-l--------------om---m--o---- .00 >
s — & .00 g s AL =
4 i =l S
g D8 - g8 ~ £.998 - - X -
& .96 . 2096 a4 ERmoe o
-y g - 22 - - 299
= - =z | 2 ) : g
< .94 d < 3).94 ——VN07 5994 - 11' ) v = 8 —e-PLOII
< 8 - =8 = VNO8 - < £ ——SW01 u iy S .94 A -
299 | 292 1 o - 2o | s = ;)
90 4 ==VNOs - 90 | —=vNi0 ——SWO1 | a-swWO3 92 1 _prox
g; —ewnos VIS 380~565nm 2 ——wii VIS-NIR 670~865nm-a-swo2 290 1 —swoe  SWIR 1050~2210nm = PL670 865nm
.88 T T T T T T T T \-088 T —&-SW03 \088 T T T T T T T T . T T T T T T T T
0 200 400 600 800 10001200140016001800 0 200 400 600 800 100012001400160(,‘)‘C§\,W04 0 200 400 600 800 10001200140016001800 0 200 400 600 800 10001200140016001800

Days since launch

: : , . . DO 10, 12010069;
Time series of SGLI/GIRO trend (Normalized by 2018/2/1) ) BEZEE o 2: 8812_8)) D%Ci'12)91?33%;@&%?38897892
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https://doi.org/10.3390/rs12010069
https://doi.org/10.1109/IGARSS.2019.8897892

2. Calibration: Comparison among on-board calibrations

v The lunar CAL is operated by each lunar period (29 days), the solar CAL and internal-lamp CAL by every 8 days
v The lunar model is used to evaluate the temporal change because it can include bias error

v The solar calibration can include estimation error from temporal change of the diffuser reflectance; the internal lamp
calibration can include errors from temporal changes of internal-lamp illuminance and the diffuser reflectance

VN02 Nadir VNO2 VN05 Nadir VNO5
1.03 - Zoom 1D 3D 1w M 3M 1Y  ALL S From | Jan 10, 2018 To  Dec 20, 2022 1'03107 Zoom 1D S FIW. M 3M 1Y ALL From | Jan 10, 2018 To  Dec 20, 2022

o/,
1.00 Tl gy 1,00~

e o : /nterna/;‘rf\”\ o Solar CAL

H = - amp CAL 3 - .

b Lun;r/\‘\ ) b Internal-lamp CA bout +0.5%

: AT : box

>« Normalized by 31 Jan 2018 e o« Normalized by 31 Jan 2018 Lunar CAL
0.89"" s sy s gy 2w 8 8 8 g3 0.89°~ 2 8 8 = e g3 g3 83 83

v' Because of the diffuser reflectance
VN11 Nadir VN11 Inter—nal_lamp CAL SWO3 SWO03 undefined . .
4 5, 5 I change especially in shorter

1.03 . ' Internal-lamp CAL

wavelengths the difference among

Zoom 1D 3D 1w M 3M 1Yy ALL From | Jan 10, 2018 To/ Dec 20, 2022
103
JA.

LT A e e
Solar CAL  Lanar CAL NAVAS \&VV \m the results becomes I.ar'ge (e.q.,
VNO2), however, the it is small (less
Lunar CAL  Solar CAL than about £0.5%) in other
" Normalized by 31 Jan 2018 " Normalized by 31 Jan 2018 wavelengths

0.89°" ] 88 3 38 88 88 S8 85 ] 0.89™ gy S5 gy S5 8¢

Temporal change of the lunar, solar, and internal lamp calibrations from 2018 to 2022 (results of VNO, VNO, VN11 and SWO03 are shown)
20
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2. Calibration: Vicarious calibration of SGLI Polarimetty

 SGLI polarimetry (two wavelengths, 670nm and 865nm with 45-deg slant-view telescopes) is evaluated by the polarization
reflectance simulated by the radiative transfer code (Pstar4*) using SGLI non-polarization observation (nadir-view telescopes)

« Method:
1. Aerosol properties (AOT and aerosol-type models) are estimated by the non-polarization nadir-view channels (VNO8, VN11)

2. of polarization slant-view channels are estimated by the observed | component and the estimated

aerosol properties
3. TOA polarization reflectance at 670nm and 865nm (RP0O1 and RPO2 respectively) are simulated by Pstar4 using the
and the aerosol properties in the clear sky areas of AOT<0.1

v'RP01/Pstar4=1.01 (RMSD=0.007), RP02/Pstar4=1.02 (RMSD=0.007) as the average of 2018-2022

2022090120220930 RPO1 Pstar RPO1 12 12
N N=9851955 N=10869704
1 | mx=0.0228 4 | mx=0.0212
my=0.0235 my=0.0223
rms=0.0046 Saturation y the rms=0.0049
N 0.84 Y=0992X T . T 0.81 Y=1.005X
el P sensor spécification e B 10406
0
§ § Bae ) 100000 § 06 100000
= = = A N
£ = < .0' - 10000 & 10000
- - o » Q o
S 04 R = 04
o] s 1000 5] 1000
(7] 2]
A S 0.2 100 0.2 100
et L. g 4 -, | 4lEEs: 10 i 4 10
SGLI polarization reflectance at 670nm of AL, 0 st T
| 1 | 1
-150-120 -90 -60 -30 0 30 60 90 120 150 -150-120 -90 -60 -30 0 30 60 90 120 150 6 02 04 06 08 1 12 0 02 04 06 08 1 12

Pstar RP02 *cos(soz)

Longitude Longitude Pstar RP01 *cos(s0z)
[-:::- RPO1(670nm) by Pstar4 RPO1(865nm) by Pstar4
S A Examples of comparison between SGLI and Pstar4 simulated RP in Sep. 2022

Examples of SGLI observed and Pstar4 simulated polarization reflectance in Sep. 2022

* Ota Y, Higurashi A, Nakajima T, Yokota T (2010) Matrix formulations of radiative transfer

including the polarization effect in a coupled atmosphere-ocean system. J Quant Spectrosc

- I Radiat Transfer 111:878-894. https://doi.org/10.1016/j.jgsrt.2009.11.021.
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4. SGLI observation: Time series analysis gg @

v" As a first step, the SGLI climatology data were simply made by using 2000-2019 average of I\/IODIS
product (2002-2019 for CHLA) and SGLI-MODIS difference in the overlap period, 2018-2022

SGLljime = IVK)DlSzooo 2019 t (SGL|2018 2022 — MODIS;015 502,)

T Datasets in the climatology file (netCDF):
P ” 4] tag climatology: synthesized climatology for SGLI (offset corrected)
o a2 N tag MODIS_average: MODIS average (can be used for MODIS)
| " SGLIz0st 2022 & . || ' L . .
. S,5000:26154 I : = MODIS 015265 | . tag _SGLI_STD: Standard deviation of SGLI in the overlap period
0 30 60 90 120 150 180 210 240 270 300 330 K 0 30 60 90 120 150 1?0 210 240 270 300 330 K tag_MODIS_STD: Standard deviation Of MODIS in the Overlap period

0 180
longitude longitude longitude

ERE P

tag NUM: Match- up sample number in the overlap period

Target variables - SGLI (2018-) | MODIS (2000-)

Land surface temperature SGLI v3 NASA MOD21C3, day/night-time separately
Normalized Difference Vegetation Index NDVI  SGLI v3 NASA MOD13C2, MOD13Q1 (around Japan)
Sea surface temperature SST SGLI v3 Terra NASA OBPG MODIS, day/night-time
Chlorophyll-a concentration CHLA SGLIv3 + QC NASA OBPG Aqua MODIS (chlor_a)

Daily mean of shortwave radiation SWR  SGLI v3 JASMES Terra+Aqua MODIS

Aerosol Optical thickness AROT SGLIv3 + QC NRL C3 and NASA MCDAODHD AOD

v" Anomaly images and monthly climatology files are available: https://www.eorc.jaxa.ip/JASMES/SGLI STD/
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GCOMC

information about GCOM-C/SGLI » GCOMC

« > C &

GCOM-C JAXA/EORC GCOM-C homepage » rsp00r_® Gk

Global Change Observation Mission - Climate

()  https://suzaku.eorcjaxajp/GCOM_C/index.html Q 8 B & V= ? 2

Products & Algorithms
® Definition of Processing Levels ® Processing Flow and Product List (from Level-1 to Level-3) ® Standard Products and Algorithms
® Research Products and Algorithms @ Accuracy of Targets (Standard Product) @ Accuracy of Targets (Research Product)

HOME About GCOM-C Instruments Data Products Resources L
Products

Format
® shikisai portal @ Tools/Format Documents

® . Calibration/Validation
® Calibration @ Validation @ Calibration & Validation monitor @ Pre-launch characterization

Data Providing Service
® Data Providing Service ® GCOM In-situ Data Web@ @ Satellite's Orbit Map

ATBD, Validation results, Format,

y )

Image Gallery PI's DOOR

Channel Specification Pre-launch
and Products characterization

Satellite's Orbit Map Shikisai Porta

SGLI Sensor Characterization ———— e
« P - T - e 1

APrsDOOR @ B4&E

acterization | link to post-launch cal Au - Earth Monitoring

shikisai jaxajo/index e w B Q8 = (!

SHIKISAI PORTAL Processing information
Earth's rich array of colors from space Data u Sa g e

LINKS About us Japanese

P— . s B G = & ¢

p\1 C w““‘f“" ‘I"é‘ﬁ“‘hhhcmﬁ, C. I I b ratlo n

Data Progression

HOME Date Access S

. o

o n ko e Ry

<.jaxa.jp/pub/GLL

TFF I

mage. (File

Data storage: from Jan. 1, 2018

Liear scale (igurs

Topics

Version 3 Release for GCOM-C/SGLI Products
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https://www.eorc.jaxa.jp/JASMES/SGLI_STD/daily.html

GCOM-C research targets T ecamc @

_ W%@ﬂbgﬁm
Extension phase P

v" Application researches about

monitoring & prediction of the earth Y, o Snowrice, ice- ¢ ,0;,',.‘ jetation) Coastal and-global |
system change (SENTAN, ArCS Il), and L pr '} sheet melting and 1dienvironme blogeochemlcal
2 pr feedback L change S *change L

bridging to the operational uses will
be more focused

v" Product development/evaluation
supporting the applications will be
continued

Land

v" Focus on timeseries & i A surface
i temp.

* timeseries and anomaly map by GCOM-C observation products

synthesizing with other satellite data \ y

(currently SST, LST, SWR, albedo, NDVI,
LAI, CHLA, NUV, POL,..) Examples of the current research focus:

v aerosol-cloud-precipitation processes

» We will make longer own timeseries o ) ) ,
with effective use of the SGL arctic change including Greenland ice sheet

characteristics including polarimetry, v'seasonal and year-to-year change of the quetatlon
near-UV, and 250-m resolution v'ocean ecosystem and carbon cycle including land-ocean I/F Land ' Ocean

v'wildfire processes including land surface change and emission  Earth system model
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