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JAXA's earth observing instruments from space CE S

Non-optical

CAL & VAL of ALOS-2 will be presented on Wed. 7

Optical

e

GOSAT (2009-)
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Updates since the 40t meeting in Canberra CE S

SGLI on GCOM-C : Prelaunch calibration competed

EarthCARE : Final test
To be delivered to ESA

GOSAT : 8t annual vicarious calibration and validation campaign
CAL & VAL remaining issues (TIR, UV, bright surface)

Himawari: 9 will be launched on Nov. 1, 2016 from Tanagashima
JAXA Himawari Monitor
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SGLI (Second Generation Global Imager) on GCOM CEQS

Flight
direction
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Non Polarized
Observation Telescopes Solar
(24deg FOV x 3)

Sensor Unit Features

SGLIVNR Non Polarized Observation ( 11ch ), IFOV 250m, Swath 1150km
Polarized Observation ( 2ch ) , IFOV 1km, Swath 1150km

SGLI IRS Shortwave Infrared ( SWI 4ch ), IFOV 250m/1km, Swath 1400km

Thermal Infrared ( TIR:2ch ), IFOV 500m, Swath 1400km 4




VNR Proto Flight Test Flow
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Verification Flow of IRS-SRU PFT
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Dec. 2014 March 2015 April 2015 August 2015 November 2015 March 2016 May 2016 June 2016 July 2016
Initial Initial Solar Direction ELU-SRU I/F Thermal Vacuum Satellite I/F Test Vibration Final Final
Geometry Test Integrating Sphere Dependence Test Test EMC Test Acoustic Excitation Integrating Sphere Geometry Test
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Environment Test Campaign
. Dynamic Range / Background Detector Uniformity
TIR Radiometry NEdT Detector Temperature
Linearity BlackBody
. . Comparison . .
Initial SW1 Radiometry € D > Final SWI Radiometry
Dynamic Range Detector Uniformity
SNR Stability (Dark, Signal)
Linearity Onboard Calibrator (Halogen, LED)
L. Comparison .
Initial TIR Health Check € D > Final TIR Health Check
BlackBody
i, Comparison .
Initial IRS Geometry € L > Final IRS Geometry

FOV, IFOV Alignment Scanning Perfomance

MTF Registration

SWI Radiometr

TIR Radiometr

| IRS Geometr |
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¥ Radiometric tests of VNR telescopes were completed.
» Using the 1m¢@ BaSO, integrating sphere
» Characterize radiometric performances:
v~ SNR, dynamic range, linearity, PRNU, gain stability, etc.
® SRU-level radiometric tests will be carried out.

VNR SNR performance (preliminary)
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=y @.. IRS SRU radiometric test

SCOMC
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® Initial Radiometric test of SWIR bands was completed.

» Using the gold-coated integrating sphere
v Achieve flat reflectivity in SWIR region
v~ Reduce water vapor effect in the test room (esp. SW2 band)
» Characterize radiometric performances;
v" SNR, dynamic range, linearity, PRNU, gain stability, etc.
® Radiometric characterization of TIR bands
»  Will be performed in the T/V test using high emissivity blackbody.

[ IRS SNR and NEdT performance (preliminary)
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EarthCARE CPR status

S8 |®| CPR: Cloud Profiling Radar
@esa ATLID: Atmospheric Lidar

@esa MSI: Multi-Spectral Imager
@esa BBR: Broad-Band Radiometer |

CPR Engineering Model

@ Tsukuba Space Center

 CPR measures the upward and downward flow velocity

« 2.5m-diameter main reflector with ultra-fine geometrical tolerance and W-band 1.5
KW transmitter and receiver, center frequency 94.050 GHz

 CPR measures reflectivity and Doppler velocity: 20 km, 16 km, 12 km.

Status
CPR will be delivered to ESA this fiscal year.
Proto Flight Test is ongoing: vibration test etc.
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® \
(PR, EarthCARE CPR CAL & VAL plan CEDS

Cioud Profiling Radar

« Geometric calibration (antenna beam pointing)
« Radiometric calibration (sensitivity)
* Doppler velocity calibration

Internal i » Obse . ndow.= Internal
Calibration. i

| Seé surf.';ce
Calibration

Observation window = 12km | 10
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GOSAT (2009-) and GOSAT-2

Newly introduced items in CAL & VAL 2016 campaign

(1) VAISALA new system

(2) EM27 mid IR for carbon monoxide CO (for GOSAT-2)
with stainless steel mirrors and cryo-cooler

(3) USB4000 UV spectrometer (300-350nm reflectance) for GOSAT-2

(4) Prede Ultra sonic Anemometer (wind direction and speed) for validation

(5) NASA Ames AJAX airplane for validation and TIR radiometric validation

TANSO-FTS Bond 1
T T

4 090F T Tp ke T T 1 3
F s’ gk ] 3
E Mg o o s o sl
0,80 1 . -3
5 0.75E N | | 1 3
N TANSO~FTS Bong 2 .
8 1.00[ ¥ bt T T I T T Field Sp&
- - © © §-pol P : plstd
= Scoled) . 3
3095[_ "‘::::::;: ..... B i ..... Joanae 3 ..... t ------ —
3 : SR l .......... e :
B oot g2 § ; |
g TANSO-FTS Bond 3
2 1.00 3 ;;'b- T T T T | - . =
F O ©S-pal . 3 UV lens and g e
R s"""'iz::::::::::'1':::::i:::::‘:::::i:::::'!;:::::2 E metal fiber B e T
& os0f- & E fr oo A
3 0.8% N | | | 3
Jon2008 Apr2010 Jui2012 Oct2014 Jon2017

September, 2016, Tokyo TANSO-FTS radiance degradation factor since 2009 11



GOSAT (2009-) and GOSAT-2

TANSO-FTS TIR radiometric validation and new level 1b product release

Nonlinear correction updates |
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(time dependent) and new coefficient to nonlinearity correction. 2016

Radiometric validation after non-linearity correction
needs cold target in addition to deep space view.
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GOSAT (2009-) and GOSAT-2
Remaining CAL & VAL Issues

(1) Polarization correction in thermal IR.
TANSO-FTS covers wide range from 0.76 to 16 micron.

« The mirror protection coating is optimized for NIR and SWIR.

* Geometry (polarization relation) of nadir observation and side
looking calibration are different

« Larger polarization sensitivity creates systematic error

» PCA (principal component analysis) is ongoing

(2) UV (300-400nm) reference at the field site

» Surface reflectance measurement needs frequent radiometric
calibration using the reference
« Spectralon is easily contaminated in UV.

COSHT (M Quas Lok (LATHEAMY

(3) Portable FTS for validation over bright surface

* Most of the validation site for column CO2, CH4 and CO are
currently located near city or forest.

« Multiple scatting between aerosol and bright surface is one of the
largest error source

Status update, L1 algorithm, Calibration,
Photo, moves
http://www.eorc.jaxa.jp/GOSAT/index.html
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JAXA Himawari Monitor
Updated on August 31, 2016

http://www.eorc.jaxa.jp/ptree/index.html

Operation and weather forecast: Japan Meteorological Agency
Advanced data analysis (aerosol): JAXA Earth Observation Research Center
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