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ASTER instrument

®ASTER is a cooperative
effort between NASA, Japan's
Ministry of Economy, Trade
and Industry (METTI), and
Japan Space Systems (JSS).
AIST has been involved in

MOPITT

SERES https://asterweb.jpl.nasa.go

https://www.nasa.gov/mission_pages/terra/spacecraf v/instrument.asp ASTER proj ect from the
t/index.html
development stage.
Subsystem Band Spectral Range (pum) Spatial Quantization . .
No. Resolution, m Levels .ASTER 1S the Instrument
L1 052:0.60 | aboard the NASA's Terra
VNIR 2 0.63-0.69 15 8 bits . .
3N| 0.78-0.86 satellite, which was launched
3B 0.78-0.86
4 1.60-1.70 on DeC. 18 1999
5 2.145-2.185 \ZDI
SWIR 6 2.185-2.225 30 8 bits .The ASTER IR bands arc
7122352985 evaluated radiometrically by
9 | 2.360-2.430 reflectance-based various
A calibration methods for more
TIR 12 89259.275 90 12 bits than 20 years.
13 10.25-10.95
14 10.95-11.65
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AIST

Vicarious Calibration for ASTER sensor
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Alkali Lake (US)
Railroad Valley (US)
Ivanpah Playa (US)
Lake Lefroy (Australia)
Coyote Lake (US)
Roach Lake (US)
Primm Valley (US)
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AIST

AIST ASTER vicarious calibration area
at Railroad Velley
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AIST

ASTER degradation curve (Dec, 1999 ~ Dec, 2019)
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® VCBand 2 (gainer. corrected)

Regresion Curve

OBC Band 2
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AIST

AIST ASTER measurement area at Railroad Valley and
Radiometric Calibration Test Slte (RadCaTS)
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ASTER Band 1 (554 nm) ASTER Band 2 (661 nm)
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# ] + _% RadCaTS data are available available from March
ﬂ ﬂ 2013 to present, and ASTER ViCal experiments has
+ not been conducted after 2020 due to the impact of
COVID-19, so RadCaTS and ASTER ViCal data
ASTER Band 3N (807 nm) obtained from 2014 to 2019 are used in this research
(There are no ASTER ViCal data in 2013).
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@ ASTER_RCC5/RadCaTS @ ASTER_RCC5/ViCal
Validation of ASTER VNIR radiometric performance using the reflectance-based vicarious calibration
experiments and RadCaTsS data (2013(2014) - 2021)
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Result 2

Table. ASTER acquisition date, time, and VNIR 0

pointing angle [deg] at the time of RadCaTS and

8 110
AIST ViCal simultaneous measurements. § j
< & 1.05 +
Date Time (UTC) | VNIR pointing Angle [deg] &5 ﬂ # +
Sep 6, 2014 18:39:04 -0.019 g s
Jun 26, 2017 18:38:41 -0.019 c go.gs
Jul 28, 2017 18:38:55 +0.019 Iy
May 3, 2018 18:45:42 +8.586 £ 2090
Jul 15, 2018 18:40:06 -0.017 .
Aug 19,2019 18:38:28 -0.019 ™ o0 c00 o0 500 500

Wavelength (nm)

@® ASTER RCC5 vs RadCaTS @ ASTER RCC5 vs AIST ViCal

Fig. A summary of the ASTER ViCal and
RadCaTSs simultaneous measurement results

Table. Mean and standard deviation results of ASTER TOA spectral radiance ratio

ViCal ViCal RadCaTS RadCaTS
(Mean) | (Standard Deviation) (Mean) (Standard Deviation)
Band1 1.03 0.02 1.04 0.01
Band2 1.01 0.02 1.03 0.02
Band3N 1.01 0.03 1.05 0.01

RadCalNet RVUS data results agree with our vicarious calibration results.
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Conclusion

« The latest ASTER L1T radiometric performance was evaluated using
ASTER ViCal and RadCaTS data.

* The results derived from RadCaTS data are mostly agree with ASTER
ViCal experiments conducted for the period 2014 to 2019.

« ViCal results are closer to ASTER L1T TOA radiance processed by the
latest radiometric DB Ver5 than RadCaTsS results.

* This results make sense because the latest radiometric DB reflects
AIST ViCal results.

« Evaluation of current ASTER radiometric DB (ver5) shows that ASTER
Band1, Band2, and Band3N percent difference are within 5%.

 The results of this research indicate that RadCaTS data can be used
instead of ASTER vicarious calibration experiments.

ITARGEA B et M Fa B B ST P 11



