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Instrument Background

* 22 spectral bands with 412 nm to 12.013
um spectral range

* 14 Reflective Solar Bands (RSB): 3
imaging bands, I11-13, and 11 moderate
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e The VIIRS RSB are calibrated on-orbit
via SD/SDSM calibration

3-Mirror Anastigmat * Monthly lunar observations have been
All reflective performed throufh its space view (SV)

Rotating telescope port since launc

» For VIIRS, the angle of incidence (A0I)
of the SV is the same as that of the SD.
unar observations should provide
identical on-orbit gain change as the
%g/ESDSM calibration for the VIIRS

e The most updated version of LIB is
Collection ]( C2) for both SNPP and
NOAA-20 VIIRS instruments
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VIIRS RSB uncertainty specification is 2%. However, ocean color EDRs (those using bands M1-M7
(NIR); M8, M10, and M11 (NIR-SWIR); and, recently, I1) require a long-term stability of ~ 0.2%.



VIIRS RSB on Orbit Calibration Overview
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SDSM tracks the SD on-orbit degradation,
H-factors. Initially run every orbit, then the
frequency reduced gradually.

SD calibration tracks RSB gain changes
on an orbit basis

The SD degradation is view direction
dependent and the RSBs view the SD
from different direction compared to that
of the SDSM view direction

* The lunar calibration has no degradation issue and is used to provide long-term basis for the

calibration coefficients



SDSM Calibration

SDSM is a ratio radiometer that views the
SD, Sun, and an internal dark scene
successively in three-scan cycles.

SD BRF for SDSM view direction:
BRFSD,SDSM (4,0) = Psp.spsm (AVH (A,1)

" pspspsu(M): Pre-launch BRF for SDSM

view direction
= H(A) is the solar diffuser degradation since

launch

SD degradation and H-factors at the SDSM
view direction and wavelength of SDSM
detector D
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High frequency early in
mission and then gradually
reduced.

SNPP anomaly on
24/2/2019, which has
impact on SD degradation
and induces sudden jumps
in the H-factors

SNPP safe mode anomaly
on 3/8/2021, which has no
impact on SD degradation
but has impact on RSB F-
factors, especially SWIR
bands

NOAA-20 has some
anomalies but has no
impact on RSB calibration
and performance



SD Calibration

» SD is made of Spectralon®; near Lambertian SD F-Factor
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= SD calibration on orbit basis 6
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SNPP SD Calibration
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Impact of the safe mode on August 3, 2021: Visible and near infrared bands quickly recovered while
SWIR bands recovered slowly 7
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* Moon reflectance observations are SNPP NOAA-20
quite stable
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Lunar correction can be directly applied to SD F-factors (so called hybrid approach). Currently the lunar correction
is applied to SD degradation, H-factors, which results in correction in SD F-factors. 9



L1B EV Images Destriping
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The detector difference is described by

(t,.D)—(pEv(t,D))
RStT’(Br D; t)) = £EV <pEV(£2;,)D 2 = _CB,O(D e

Dgmid) = ¢g,1(D — D mia)X(1 — Hspsm (g, 1)).
* The destriping 1s applied to SNPP for
most RSBs in C2.
* For N20, the analyzation of the striping is
still undergoing.
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Summary

SNPP and NOAA-20 VIIRS have been successfully operated on-orbit for more than ten and
four years since their launch on 28 October 2011 and 18 November 2017, respectively.

The RSBs are calibrated by the SD/SDSM and Moon independently.

SD calibration has long-term bias due to the SD view direction difference of the SDSM
calibration and the RSBs.

The lunar calibration has no degradation issue and 1s used to provide long-term basis while the
SD/SDSM calibration provide the frequency and short-term accuracy of the calibration.

Both VIIRS instruments have on-orbit anomalies, which have no impact on NOAA-20 RSB
calibration while have impact on the SNPP RSB calibration. The impact has been successfully
mitigated and removed.

The L1B EV image striping induced by degradation nonuniformity of the SD surface has been
successfully removed for SNPP VIIRS RSBs.

The NASA VIIRS L1B RSB products in Collection 2 are accurate and reliable with high
quality for both SNPP and NOAA-20 VIIRS instruments.
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