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Outline

w MODIS and VIIRS RS Calibration Approaches and Activiti
w Instrument Onorbit Performance

w Challenging Issues

w Future Work

More details in recentupdates of MODIS and VIIRS calibration and performance
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MODIS and VIIRS

Missions

w MODIS oreOS Terrand Agua
¢ Terra: Dec. 18, 1999Present
¢ Aqua May 04, 2002, Present

w VIIRSON SNPP andIPSS
¢ SNPP Oct. 28, 201t Present
¢ JPSS: Launch irearly 2017
¢ JPS&: Launchin 2021

Applications

Nearly 40 data products
from MODIS

22 environmental data
products (EDRs) from VII
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MODIS Calibration Methodologies and Activities

Calibration Methodologies
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I' Solar diffuser (SD) and solar - ! Spectroradiometric Calibration
! diffuser stability monitor ! Assembly (SRCA) for sensor spectral

! (SDSM) for RSB calibration
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VIIRS Operation and CalibratierMODIS Heritage
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SD calibrationeach orbit

SDSM: 3 times/week (mord mission beginning)
BB WUCDguarterly (18 since launch)

DNB: monthly VROP operation

Lunar observations: neanonthly (42 since laungh
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Calibration Activities

Aqua MODIS
LunarRoll ®PVEcal mSRCA mBB mSD/SDSM o+s

2000 2002 2004 2006 2008 2010 2012 2014 2016
Year

Terra Aqua
Lunar Roll: 162 136
PVEcal 92 71
SRCA: 433 315
BB: 99 61
SD/SDSM: 715 571

DNB CAL for VIIRS
SRCA CAL for MODI



Performance Assessments and Calibration Int@mparisons

Solar Calibration

Lunar Calibration

Reference Sensor

SNO, DCC

Ground Targets

Many efforts and progresses have been made by different groups

Including GSICS community




Instrument Onorbit Performance (RSB)

w Agua MODIS
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Inst. and VIS/NIR FPA temperature: stable (< 2.0 K increase over 14 yee
SDdegradation: large at showavelengths; slower than Terra MODIS
Spectral band responses: large at VIS and NIR; small at SWIR
Bandto-band registration (BBR): stable (tracked using SRCA)

Center wavelengths: changare within0.5-1.0nm for most VIS/NIRands;
relativelylarge changefor bands with broad bandwidths (bands 1, 18) 19

w SNPP VIIRS
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Inst.and VIS/NIR FP#&mperatures:stable (< 1.increase over 4.§ear9
SDdegradation: large at showavelengths; similato TerraMODIS

Spectral band responses: large at NIR and SWIR; sriva® at

Bandto-band registration (BBR): stable (tracked using lunar observations

Relative spectral response (RSR): modulatedrbit (dueto wavelength
dependent optics degradatignnoticeablempact forDNB



Degradation

Degradation
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MODIS and VIIRS SD Degradation

SD onrorbit degradation trending: faster at shorter wavelengths

Aqua Normalized SD degradation

M saiari it it iibisiiitissuaad

Wiy,
‘"‘”'U:z:frm_m,vm:i,u/m.'”,u,xJA':;I!””’I.'H:‘H.U

D1 (0.41) D2 20.46;
D6 (0.74
1

D4 (0.55)
1

D7 (0.85)
L

D9 (0.94)

2008 2010 2014 2016 2018

Year

2004 2006 2012

SD degradation vs wavelength

- A-MODISVIIRST-MODIS -

1 L 1 1
600 700 800 900
Wavelength (nm)

500

Degradation

VIIRS Normalized SD degradation
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Large SD degradation at short
wavelength

Increased SD degradation in Terra
MODIS after its SD door fixed at
GhLISY €

VIIRS has no SD door



VIS/NIR/SWIR Spectr&8landResponses (Gains)

Norm. Gain Norm. Gain

Norm. Gain

M bands: 400 - 500 nm

Aqua MODIS VIS (Band—Averaged, MS 1)
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