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1. GCOM-C/SGLI: JAXA Earth observation sate]]ite Saehlie

Targets (JFY Apr-Mar) || 2012 : 2013 : 2014 : 2015 ¢ 2016 ::2017 ¢ 2018 : 2019 : 2020 : 2021 ; 2022 ; 2023
Disasters & [Land and disaster monitoring]

Resources &’ ALOS-2 / PALSAR-2

JERS1/OPS, SAR (1992-98) ALOS-2/CIRC (mictgbolometer)

ADEOS-1/AVNIR 5
ALOS/AVNIR2, PRISM, _— 1SS / €IRC

PALSAR (2006-11) it
Climate System ~

*Water Cycle
ADEOS/AMSR (1996-97)
Aqua/AMSR-E (2002-10)
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*Climate change .
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ADEOS-II/GLI (2003)
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EarthCARE / CPR :
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48 1. GCOM-C/SGLI SCOMC

Total FOV: 70deg
= 24deg x 3 telescopes
] (~1150km@nadir)

. . ]
Visible and Near- {¥
infrared Radiometer

_(SGLI-VNR)

Solar diffuser

VNR-NP

Non-polarization
three telescopes
Each has the same 11
channels

VNR-POL
Polarization two
(670nm and 865nm)
telescopes

Each has three
polarization-angle filters

FOV: 55deg
(~1150km@=+45deg
along-track slant)

satellite

Solar

InfraRed Scanner

(SGLI-IRS) o

Orbit di ec(mn

Internal lamp (PD) F45deg

calibration

A/m window

+45deg along-
track slant

Earth view
window

FOV: 80-deg

SWIR detector observation

mechanical

cooler

Deep space

window

GCOM-C SGLI characteristics
Launch Date 2017

Weight 2,000kg
Sun-synchronous (descending local time: 10:30),
Altitude: 798km, Inclination: 98.6deg

Mission Life 5 years (3 satellites; total 13 years)

Push-broom electric scan (VNR: VN & P)
Wisk-broom mechanical scan (IRS: SW & T)
1150km cross track (VNR: NP & POL)
1400km cross track (IRS: SWIR & TIR)

Spatial resolution |250m, 500m, 1km

izati 3 polarization angles for POL

Orbit

Scan

Scan width




Multi-angle obs. for 674nm and 869nm

Specification of SGLI spectral bands

1. GCOM-C/SGLI

Y

» [an] L, | L. [SNR@L,| 1OV
CH om W/m?/st/um - m
K: Kelvin K: NEAT

VN1| 380 [ 10| 60 210 250 250 /1000
VN2| 412 [ 10| 75 250 400 250 /1000
VN3 | 443 [ 10| 064 400 300 250 /1000
VN4 | 490 [ 10| 53 120 400 250 /1000
VN5| 530 (20| 41 350 250 250 /1000
VNG| 565 [ 20| 33 90 400 250 /1000
VN7|673.5| 20 23 62 400 250 /1000
VN8| 673.5| 20 25 210 250 250 /1000
VN9| 763 [ 12| 40 350 1200* 250 /1000*
[VIN10[ 868.5 | 20 8 30 400 250 /1000
VN11|868.5]| 20| 30 300 200 250 /1000
POL1{ 673.5| 20 | 25 250 250 1000
POI.2| 868.5| 20 | 30 300 250 1000
SW1 | 1050 | 20 | 57 248 500 1000
SW2 | 1380 | 20 8 103 150 1000
SW3 | 1630 [200| 3 50 57 250 /1000
SW4 | 2210 | 50 1.9 20 211 1000
TIR1|10800|700| 300K | 340K 0.2K 250/500,/1000
TIR2(12000|700| 300K | 340K 0.2K 250/500,/1000

Relative response (IRS-SWIR)

Relative response (VNN)

CCOM-C
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1. GCOM-C/SGLI: gCOMC ©
SGLI 250m Visible-SWIR observation 2 =z
)

250m resolution to detect finer structure in the coastal area suchas .+
river outflow, regional blooms, small current, and redtide :

1-km resolution 250-m resolution

-Rédtide

250m

1396




1. GCOM-C/SGLI:

SGLI 250m Thermal infrared observations

Simulated by LANDSAT-8/TIRS
11pm 100m data on 23 Jan. 2014

1-km resolution\ 250-m resolution™
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GCOM-C
1. GCOM-C/SGLI: radiometric calibration system

NIST . . . .
Ground characterization Onboard calibration
AIST Radiometer . : :
| SGLI) internal lamp solar irradiange > Solar spectrum
0
fixed-point 071% N ik 1.6%(VN), 3.0%(SW) 2%
blackbody 0.68% Total 1.4% Total 1.8%(VN), 3.1%(SW)
furnace : On-board
radiometer diffuser BRDEF | lontime change  once/month
1.04% 0,65 077 at the same phase angle
, , O G5%(VN), 0.T7SW)A - ----> RO (GSICS/ROLO)
Integration 0.65%(VN), 0.77(SW)
SGLIV N / SWR :
sphere
"3 Cloud
onboarg Tt 0026K ".:;;.:;; ASnow Other satellite sensors
— FTIR <——+— < SGLI TIR fe:-ie...
0.015K  blackbody 0.010K L——— 1" :A Desert .
0.018K '~~$| R .
Emissivity>0.99 Ocean .......... in-situ radiometer

v" Post-launch Level-1 calibration will be based on the onboard calibration with

sensor model developed by the ground characterization
v’ Vicarious calibration will be used for confirmation of the onboard calibration, and
more accurate calibration (adjustment) required for the L2 algorithms




B 2. GCOM-C/SGLI PFT SCAMC

* SGLI proto-tlight tests have been finished until 2016
v' spectral response, gain, linearity, SNR, stray light, polarization sensitivity
v’ alignhment, MTF

2000 _— T. Sakashita, S. Tsuida, T. Amano, K.

1500 = e Shiratama, Kazuhiro Tanaka, “Proto Flight
o —— Model (PFM) performance of Visible and
Z 1000

=P Near-Infrared Radiometer (VNR)on the

50 —f | PL2 Second-Generation Global Imager (SGLI)”,
4 I I l l ' 1 1 spec JAXA Joint PI Meeting of Global

v

o

|

Environment Observation Mission 2016,
g # = H 8 o Tokyo, Japan, 23-27 January 2017

* Satellite integration and operation tests will be finished until summer 2017
e GCOM-C/SGLI will be launched in 2017
* After the launch (I.+0)

v ~L+3M: three month commissioning phase

v ~L+12M: nine-month initial Cal/Val phase

v L+12M: public data release

See details:
Hashiguchi et al., Radiometric performance of Second Generation Global Imager (SGLI) using integrating sphere, SPIE

Remote Sensing 2016 at Edinburgh, United Kingdom Sep. 26, 2016
GaM LKA ¢




B8 2. GCOM-C/SGLI PFT SCQUC

® Conditions
Transfer function is derived from the pin-hole response data and the square chart data.
Correction process is used for the blind deconvolution method applying for the derived transfer

function.
NPN (before correction) NPL (after correction)
35% 5% 10
- . 9
g £
g 30% — £ 8 —
g 25% : ; £
E _E 5 B
§ 15% 3% s 8
[o1] m- 11" = - e . i '.i
2 10% — 2 i g
E == - 5 1‘}5 - 2 E
N il il |
0% [ I | | II o =TT lTT. |:i|t:t:l.::ﬂI
CT AT CT AT CT AT CT AT CT AT CT AT CT AT CT AT CT AT CT AT CT AT CT AT /CT AT CT AT CT AT CT AT CT AT CT AT CT AT CT AT CT AT CT AT
VN1 VN2 | WN3 VN4 | VNS VNGB VN7 | VNE WNS VNID VNI11 VN1 VN2 VN3 | VN4 VNS WNE VN7 VNE  WNS VNIO WNI11
Sensor Test M Sub-unit Test = Spec (before correction) W5tray Light Level - Distance to 1km

Rstray [0/0] = L
B Results
» Stray Light Level after correction is almost less than 1%.

» Stray Light data was reviewed by Ocean Group users.
» Further improvement will be carried out by and after launch.

/ L., X 100 @ 2km from L __, input

stray

T. Sakashita et al., 2017,
JAXA Joint PI Meeting



3. GCOM-C ocean products: accuracy target SGCOM-C

itslass dusshold | Jnudial dssiesy Target accuracy
gory night

Ocean
color

250m (coast),
1km (offshore),

4km (global)
In-water

250m or 500m
tempera (coast),
ture 1km (offshore),

Standartd

Ocean
250m (coast),
color

1km (offshore),
4km (global)

500m (coast),
1km (offshore),
. 4km (global)
Applicat 250m (coast),
ion 1km (offshore),
4km (global)
Both ’

Reseatch




3. GCOM-C ocean products: Validation®= 2 <6

Plan of the post-launch in-situ measurements == _ T UK
* Regular cruises | _',- e S
— Uniwv. cruises around Japan: Funka-bay, Ariake-bay, Tokyo- bay, IV% ! )
Toyama-bay, Ise-Bay, Seto-inland sea, Akkeshi.. if:t..;—v‘f‘
— Fishery agency ships (JAXA’s optical instruments) Foie ™0

— Japanese in-land waters by Univ. and institutes

* Offshore campaigns

— Hakuho-maru in the north western Pacific in Now.- 2017

— JAMSTEC Shinsei-maru in offshore Fukushima

— University ships (Nagasaki-maru (East China Sea), Kakuyo-maru (East

China Sea), Osyoro-maru, Ushio-maru, Umitaka-maru, Bousei-maru)

* International database/possible collaboration

— Collaboration with Korea and Asian communities (e.g., AWOC)

— (Vical) MOBY, BOUSSOLE

— Aeronet-OC, SeaBASS, Sentinel-3, NASA /PACE mission..

* Cross validation with other sensors: AHI, GOSAT-2, MODIS, VIIRS,
OLCI, GOCI,..

11



3. GCOM-C ocean products: SCOM-C &

Synthetic analysis of GEO-LEO data

Higher spatial resolution Chl-a Geostationary satellite Chl-

201 7 / 04 / 1 3 OO 51 H08_201 7041 3_0000_1 H Himawari-8 AHI equal latitude-longitude map data (1-hour average), chlor_a,

OLCI Level 1b Preduct, Radiance Oa17 Data Set, 2017-04-13T00:51, chl
e =5 —

Latitude

136.5 137 1375 138 1385 139 mg/m®
Longitude

1352 1358 138 1354 1366 1372 1378 128 1334 1388 1355 136

S3A/OLCI 300m Chl-« Himawati-8/AHI 1km houtly Chl-a

m T e e T £ j



4. Summary
1. GCOM-C/SGLI
— to be launched in 2017
— 380nm-12pum, 250-m IFOV, polarization bands
— Calibration functions with monthly Lunar maneuvers

2. GCOM-C/SGLI PFT

— Spectral response, gain, linearity, SNR, alignment, MTE, stray light, polarization sensitivity,
... have been characterized

— Satellite integration and operation simulation tests (2017 Apr-)

— three-month commissioning phase and following nine-month initial Cal/Val phase
3. GCOM-C ocean products

— GCOM-C standard ocean products: SST, NWLR, Chl-a, TSM, aCDOM, and PAR

— research products: IOP, EZD, NPP, PFT, and redtide..

— Product accuracy targets

— All standard products will be freely open to the public one-year after the launch.
— Synergy with other satellite data (e.g., AHI, MODIS, VIIRS, OLCI, GOCI, etc.)

— In-situ data by Cal/Val-dedicated and regular cruises




