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OBC black body

" TEBs are calibrated using on-board o S-NPP WUCD event 20190319
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" Warm-up and cooldown (WUCD) events are
performed to fully characterize TEBs = -
detector response and derive the offset and 200 e Mar 20 Mar 20 Mar 21 Mar
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" WUCD temperature range: ambient to 315 K

" Event frequency:
* Launch — 06/2018 (quarterly)
* 06/2018 - present (annually) . »
* # of WUCD: 27 (S-NPP) and 5 (N20) * 6 thermistors




Thermal Emissive Bands (TEBS)
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TEBs calibration algorithm

VIIRS Earth view (EV) radiance is retrieved following the ATBD,

B: band
Z C; —-A L (B ’ 9) ©: angle-of-incidence

dn: detector response
LEV(B 9) >

RVS (B , 9) > ¢ calibration coeffs.

where the Ang(B,B) is the background difference between the EV and
space view (SV) path:

AL, (B,0)=(RVS|B,6) - RVS,, (B (l_pRTA(B))L S S

pRTA(B) o pRTA(B) e

The F-factor is derived on a scan-by-scan basis and is band-, detector-,
and HAM side-dependent:

p: reflectance RVS ;5 (B ) L, ( B )+ AL, (B , HBB) — Estimated
L,,: aperture radiance F ( B) -

RTA: rotating telescope assembly i
HAM: half-angle mirror Z C; dnBB

RVS: response-versus-scan-angle

- Retrieved



BB performance
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» Out-of-character features coincide with Earth passage through perihelion
» Small SMWIR focal plane temp. increasing trend that can be seen in MWIR TEBs (i.e. 14, M12, M13)
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» Detector responses show
small orbital variations
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> F-factor fluctuations can
be correlated to T, and
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variations

> Orbits 41375-41394
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> Detector responses show
small orbital variations

®+02%orlessona
scan-by-scan basis

€+ 0.1 % or less on a per
granule basis

> Orbits 10000-10012
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Long-term detector response
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TEB I5 upward trend is approximately 0.35 % / yr for both VIIRS instruments. All other TEBs exhibit
relatively stable trends.

* Band- and daily-averaged
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* Band- and daily-averaged
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Noise characterization (NEdT)

SNPP VIIRS TEB NEdT at Ttyp (HAM-A) N20 VIIRS TEB NEdT at Ttyp (HAM-A)
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> NEdT,,  derived from BB CD data — TEBs meet sensor design req.
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- Band-avg. ¢, c,, and c, calibration coeffs. Derived from 27 WUCD through November 2019.

- Band-avg. c, coeffs. are within 1.9 % from pre-launch
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Calibration coefficients (N20)
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- Band-avg. ¢, c,, and c, calibration coeffs. Derived from 5 WUCD through November 2019.
« Band-avg. c, coeffs. are within 3.0 % from pre-launch
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NASA L1B TEBs improvements

» NASA L1B TEBs improvements

¢ Modified scaled integer table for M13 to increase
radiometric resolution at low radiance /| BT

¢ Updated S-NPP VIIRS Delta-C LUT with correct
temperature dependence to reprocess

» NASA L1B TEBs improvements in progress
¢ Uncertainty algorithm in the L1B products
¢ N20 pre-launch RVS LUT update
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Summary

¢ On-orbit BB long-term performances for S-NPP (~8 years)
and JPSS-1 (~2 years) VIIRS are quite stable. Short-term
(orbital) temperature variations are present, but generally
within the uniformity requirement of 30 mK.

¢ Detector response (F-factor) trending is stable for both S-
NPP and JPSS-1 VIIRS. S-NPP VIIRS TEB I5 shows the
maximum band-average trend of 2.8 %, followed by M12
and 14. JPSS-1 VIIRS TEB 15 shows a maximum trend of
0.5 %. Small orbital variations (* 0.05 - 0.1 %) are present
for both instruments.

¢ The TEBs detector noise characteristics are stable for
both instruments. The NEdT at Ty, iIs compliant with the
requirements.
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