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NOAA Calibration Segment for NPP/JPSS

1. Lead all SDR teams for NPP/JPSS CalVal
2. Provide spacecraft/instrument telemetry trending
3. Provide along-term monitoring (LTM) for all NPP/JPSS sensors

4. Characterize the in-orbit performance of ATMS, VIIRS, CrlS and
OMPS

5. Update the processing coefficient files (PCT) and lookup table
(LUT) in operational SDR algorithms

6. Lead and participate in the instrument anomaly investigations
and provide the root-cause analysis
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NPP Instrument Schedule

NPP Instrument Activitities

*ATMS: Started scan on 7 Nov, completed 4 space view scan profiles

*VIIRS: Nadir Door Opened on 21 Nov with science data at visible channels
*CrlS and VIIRS: Cooler door openings for CrlS and VIIRS on January 18
*OMPS: Doors Closed Cal/Val Commanding from Command Sequence Memory
CERES: Commanding from Spacecraft Command Sequence Memory

Planned Significant Activities

*ATMS: Perform pitch maneuvers
*OMPS and CERES door openings to follow on January 25
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NPP SDR Algorithm Status

NPP SDR Product Maturity Level Definitions

Provisional

Product quality mav not be optimal

Incremental product improvements are still occurring as calibration parameters are adjusted
with sensor on-orbit characterization (versions will be tracked)

General research community is encouraged to participate in the QA and validation of the
product, but need to be aware that product validation and QA are ongoing

Users are urged to contact WPOESS INPP Cal™Val Team representatives prior to use of the
data in publications

Validated/ Calibrated

Omn-orbit sensor performance characterized and calibration parameters adjusted accordingly
Readv for use by the Centrals and in scientific publications

There may be later improved versions

There will be strong versioning with documentation
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ATMS PRT Uniformity Check
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ATMS Observation Ch.1 Ascending

. NOAA 18 AMSU-A Observation Ch.1 Ascending
ATMS Observation Ch.1 23.8 GHz Scan Date: 2011-11-09

NOAA 18 AMSU-A Observation Ch.1 23.8 GHz Scan Date: 2011-11-09
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ATMS Noise Equivalent Differential
Temperature (NEDT)
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ATMS Accuracy Assessment Using
ECMWF Analysis Fields and COSMIC Data
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ATMS TDR Along-Scan Asymmetry

Angular dependent blas (A O) Dec, 16 22,2011
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VIIRS On-Board Calibration File
for Monitoring and Trending

« Daily granule aggregation and processing
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VIIRS vs. MODIS

VIIRS Band | Spectral Range (um) | Nadir HSR (m) ] MODIS Band(s) Range ! HSR
DNB= 1 0500-0000 T 1 | VIIRS
' °
@ M1 0.402 - 0.422 750 8 0405-0.420 , 1000
@ M2 0.436 - 0.454 750 9 0438-0448 | 1000 o 22 spectral bands from 0.4 to 12.5
I - - .
@ M3 0.478 - 0.498 750 3 10 0.459-0479 500 mm, including moderate resolution
0483-0.493 , 1000 oo
05 20 and imaging bands
@ w4 0.545 - 0.565 750 40r 12 T '
0546-0556 | 1000  DNB, VIS/NIR, SIMWIR, and LWIR
I 0.600 - 0.680 375 1 0.620-0670 | 250 FPA
0.662-0.672 | 1000
M5 0.662 - 0.682
© 70 13 orld 0673-0683 | 1000 « MODIS
739-0. 15 743-0.7 1
M6 0.739-0.754 750 0743-0.758 1000 « 36 spectral bands from 0.4 to 14.5 mm
12 0.846 - 0.885 375 2 0841-0.876 | 250 tth tial luti
° 5 or2 0.862-0.877 I 1000 a ree spatial resolutions
M7 0.846 - 0.885 750 0.841-0876 | 250 « VIS, NIR, SIMWIR, and LWIR FPA
M8 1.230 - 1.250 750 5 SAME | 500
M9 1.371- 1.386 750 26 1.360-1390 | 1000 ,
13 1,580 - 1.640 375 6 1628-1652 ' 500 R
M10 1,580 - 1.640 750 6 1628-1652 | 500 | | o ;
g —_— ]
M11 2.225-2.275 750 7 2105-2155 1 500 | | = e T !
14 3550 - 3.930 375 20 3660-3840 | 1000 | @ §5 Mo 2501 7
M12 3.660 - 3.840 750 20 SAME 1 1000 | | g | =--moossoom /
| a4 7
3.929 - 3.989 1000 | | E | ---wooso0owm /
@ m13 3.973-4.128 750 21 ! 8 S
or22 3920-3989 | 1000 | % y
=1 7 7
M14 8.400 - 8.700 750 29 SAME "1000 | | § S
M15 10.263 - 11.263 750 31 10.780-11.280 ! 1000 w ’ e e
10.780-11.280 11000 | | £, ecmonT S 1T
I5 10.500 - 12.40 7 1or 32 <1
0 37 stors 1177012270 ! 1000 —ee oo SR e
M16 11.538 - 12.488 750 32 11.770- 12270 1 1000 0
O ) 0 10 20 30 40 50 60
Dual gain band Scan Angle (deg)




Fh National Environmental Satellite,

Data, and Information Service

VIIRS RSB Calibration Using SD/SDSM

* 2
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Agp: SD degradation factor;

I'sp: SD screen vignetting function SD
d: Earth-Sun distance

dn*: Corrected digital number; dc: Digital count of SDSM


Presenter
Presentation Notes
The SD and SDSM operate together as a system for calibration of the reflective solar bands. The SDSM is used to track the changes in the SD reflectance.
Two illumination levels of SD calibration are provided using deployable 7.8% transmission screen. The  diffuser is constructed from space-grade Spectron (manufactured by Labsphere, North Sutton, NH), which is a proprietary thermoplastic formulation of polytetrafluoroethylene (PTFE). A 1.6% transmission screen is fixed in front of the sun-view port of the SDSM.

The SDSM was designed to track change in the reflectance properties of the SD for wavelengths below 1 um. SDSM consists of a miniature integrating sphere with a single input aperture and nine filtered diodes embedded in its inner wall. Each filter has a narrow spectral band pass of approximately the same width as a corresponding MODIS spectral band.

It is important to point out that the MODIS observed sunlight is forward scattered from the SD and the SDSM observed sunlight is backward scattered from the SD. This situation is the primary source of uncertainty in the use of the SDSM for trending changes in the diffuser BRF.
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VIIRS Detectors Gain Trending
(corrected by H-factor)
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Trending of VIIRS SD Stability Monitor
(Solar Diffuser Degradation)

NPP/VIIRS Instrument Monitoring (Long Term)
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VIIRS SDSM Degradation

The root cause of the degradation of the SDSM detector response: radiation
induced displacement damage within the SDSM detectors.

MODIS and VIIRS SDSM detectors are degrading similarly with respect to spectral
signature, with the greatest degradation in the longer wavelength bands.

Raytheon has data from neutron exposure testing of detectors of the type used in the
SDSM, and these data show degradation with the same spectral signature observed on
orbit for both MODIS and VIIRS.

The neutrons and protons cause the same type of displacement damage in
detectors. The natural space environment includes high energy protons and both
VIIRS and MODIS are exposed to protons, albeit at different levels due to their
different orbits and different amounts of shielding inherent in the designs.
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VIIRS 12 Band Image
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VIIRS Infrared Channel Monitoring

NPP/VIIRS Instrument Monitoring (Latest 2 Days)
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Activation Status (Stage Cooler
Temperature)

Stage?Cooler Temperature, Date: 2012-01-23
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riS LW NEDN from First Orbit Data
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All CrIS NEDNSs are getting close to requirements

Courtesy of Vladimir.Zavyalov, SDL
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Summary

NPP satellite and instruments work well and SDR calval activities are
progressing smoothly

The major NWP centers start ingesting ATMS data and evaluating ATMS data
in their data assimilation systems. Itis shown that NPP ATMS data has
reached its provisional level.

NOAA integrated developed an integrated calval system (ICVS) for NPP/JPSS
program(http://www.star.nesdis.noaa.gov/smcd/spb/icvs/instrument_npp.php)

IS monitoring and trending the instrument performance including noise,
telemetry, and house-keeping parameters

The root-causes for VIIRS RTA and SDSM degradation are understood and
their future degradation is monitored through its instrument gain and SDSM
H-parameter

VIIRS and CrIS cooler doors were open and science RDR/SDR data are being

collected for ICV. Initial CRIS and VIIRS data look great! 20
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