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MODIS and VIIRS Reflective Solar Calibration Update
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S-NPP and JPSS VIIRS SDR Calibration Team, NOAA



ωMODIS and VIIRS RS Calibration Approaches and Activities

ωInstrument On-orbit Performance

ωChallenging Issues

ωFuture Work

More details in recent updates of MODIS and VIIRS calibration and performance: 

·ƛƻƴƎ ŀƴŘ !ƴƎŀƭΣ Ŝǘ ŀƭΣ άTerra and Aqua MODIS Instrument tŜǊŦƻǊƳŀƴŎŜΣέ IGARSS 2016

Xiong and Cao, et alΣ ά{-NPP VIIRS /ŀƭƛōǊŀǘƛƻƴ ŀƴŘ tŜǊŦƻǊƳŀƴŎŜ ¦ǇŘŀǘŜΣέ IGARSS 2016

Presentations of this JPSS STM Session 3: VIIRS SDR (Tuesday)

Outline
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MODIS and VIIRS

ωMODIS on EOS Terra and Aqua
ςTerra: Dec. 18, 1999 ςPresent
ςAqua: May 04, 2002 ςPresent

ω VIIRS on S-NPP and JPSS
ςS-NPP: Oct. 28, 2011 ςPresent
ςJPSS-1: Launch in early 2017
ςJPSS-2: Launch in 2021

EOS

Nearly 40 data products 
from MODIS

22 environmental data 
products (EDRs) from VIIRS

Missions Applications
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MODIS Calibration Methodologies and Activities

Calibration Activities

Terra             Aqua

Lunar Roll: 162                136

PV Ecal: 92                  71

SRCA: 433               315

BB: 99                  61

SD/SDSM: 715                571

Calibration Methodologies

VIIRS Operation and Calibration - MODIS Heritage
ω SD calibration: each orbit
ω SDSM: 3 times/week (more at mission beginning)
ω BB WUCD: quarterly (18 since launch)
ω DNB: monthly VROP operation
ω Lunar observations: near-monthly (42 since launch)

DNB CAL for VIIRS

SRCA CAL for MODIS
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Performance Assessments and Calibration Inter-comparisons  

Many efforts and progresses have been made by different groups, 
including GSICS community



ω Aqua MODIS

ςInst. and VIS/NIR FPA temperature: stable (< 2.0 K increase over 14 years)

ςSD degradation: large at short wavelengths; slower than Terra MODIS

ςSpectral band responses: large at VIS and NIR; small at SWIR

ςBand-to-band registration (BBR): stable (tracked using SRCA)

ςCenter wavelengths: changes are within 0.5-1.0 nm for most VIS/NIR bands; 
relatively large changes for bands with broad bandwidths (bands 1, 18, 19)

ω S-NPP VIIRS

ςInst. and VIS/NIR FPA temperatures: stable (< 1.0 K increase over 4.5 years)

ςSD degradation: large at short wavelengths; similar to Terra MODIS

ςSpectral band responses: large at NIR and SWIR; small at VIS

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

ςRelative spectral response (RSR): modulated on-orbit (due to wavelength 
dependent optics degradation); noticeable impact for DNB

Instrument On-orbit Performance (RSB)
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MODIS and VIIRS SD Degradation
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SD on-orbit degradation trending: faster at shorter wavelengths

A-MODIS  VIIRST-MODIS

SD degradation vs wavelength

Á Large SD degradation at short 
wavelength

Á Increased SD degradation in Terra 
MODIS after its SD door fixed at 
άhǇŜƴέ 

Á VIIRS has no SD door



VIS/NIR/SWIR Spectral Band Responses (Gains)
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