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MEMORANDUM FOR: The JPSS Program Record 
SUBMITTED BY: JPSS VIIRS Team, Changyong Cao 

Slawomir Blonski, Wenhui Wang, and others 
CONCURRED BY: JPSS Algorithm Management Project Lead Arron Layns 
 JPSS STAR Program Manager Lihang Zhou 
APPROVED BY: JPSS Program Scientist Mitch Goldberg 
SUBJECT: NOAA-20 VIIRS SDR provisional maturity status and public release 
DATE: 03/23/2018 

 
Provisional maturity status declaration for VIIRS SDR 
Maturity Review Date: 02/20/2018 
Effective Date: 02/19/2018 
Operational System: IDPS  
 
1) Background: 

The Joint Polar Satellite System-1 (JPSS-1) was successfully launched on November 18, 2017 
and renamed NOAA-20 after reaching the polar orbit. Eleven days after launch, on November 29, 
2017, the NOAA-20 Visible Infrared Imaging Radiometer Suite (VIIRS) was activated. Similar to 
the Suomi National Polar-orbiting Partnership (S-NPP) VIIRS, NOAA-20 VIIRS is a 
scanning imaging radiometer that produces global imagery and radiometric measurements of the 
land, atmosphere, cryosphere, and oceans in the visible and infrared bands with moderate spatial 
resolutions and 22 spectral bands. VIIRS Sensor Data Record (SDR) are calibrated and geolocated 
data which include radiance, reflectance and brightness temperature for these bands. The 
operationally produced VIIRS SDR data are widely used globally to monitor hurricanes/typhoons, 
measure cloud and aerosol properties, ocean color, sea and land surface temperature, ice motion 
and temperature, active fires, and Earth's albedo.  

The VIIRS SDR team supporting calibration and validation of SDR products consists of 
experts from NOAA, NASA, Aerospace, University of Wisconsin and industry partners 
including Raytheon. The team has worked intensively in evaluating the instrument performance 
since launch and updating the calibration using post-launch developed look up tables (LUTs) to 
significantly improve the radiometric and geometric accuracy of VIIRS SDR. 

NOAA-20 VIIRS SDR data product was declared beta maturity on January 25, 2018 after a 
preliminary data quality check, and the provisional maturity is the next step for which this 
readme file is written.  

2) Provisional maturity stage definition: 
1) Product performance has been demonstrated through analysis of a large, but still limited (i.e. 

not necessarily globally or seasonally representative) number of independent measurements 
obtained from selected locations, time periods, or field campaign efforts. 

2) Product analyses are sufficient for qualitative, and limited quantitative, determination of product 
fitness-for-purpose. 

3) Documentation of product performance, testing involving product fixes, identified product 
performance anomalies, including recommended remediation strategies, exists. 

4) Product is recommended for potential operational use (user decision) and in scientific 
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publications after consulting product status documents. 
 
3) Justifications for declaring provisional maturity for VIIRS SDR data product: 

After NOAA-20 VIIRS beta maturity on January 25, 2018, VIIRS SDR team members 
continued the assessment and analysis of VIIRS on-orbit data that includes VIIRS science RDR, 
telemetry RDR, diagnostic RDR, SDR, and GEO data products, and special post-launch tests 
(PLT) data such as that from yaw maneuver, pitch maneuver, and DNB South Atlantic Anomaly 
(SAA) observations. Based on intensive evaluation of VIIRS SDR calibration quality and update 
of calibration coefficients through multiple LUT updates, the following assessments of the 
VIIRS instrument and data products are given: 

1) NOAA-20 VIIRS I-3 band has one bad detector (#29) that is causing striping.  To 
mitigate this effect, this detector has been flagged in the SDR data so that the users 
can treat it properly.  The imagery EDR algorithm was able to fill in flagged data 
with nearby pixel values to remove the striping in images. 

2) Geolocation accuracy is further improved with refinements of the input LUTs, with 
geolocation errors now reduced to < 200m. 

3) Initial straylight correction LUT has been developed and delivered to operations, 
although continued effort is needed to develop additional LUTs (for a total of 12 
LUTs) to perform the correction monthly. 

4) Bands I4 and I5 begin to produce data continuously after the LUT update on 2/1/2018 
(15:38 UTC). 

5) Improved DNB image quality and radiometric calibration which reduced striping by 
updating LUT on 2/6/2018. 

6) Improved the radiometric calibration and reduced the bias for the SWIR bands (I3 
and M8 to M11) by updating LUTs. 

7) Four DNB onboard tables uploaded to the NOAA-20 spacecraft (2/9/2018) which 
improved the calibration accuracy (calibration offset using pitch maneuver data 
eliminated airglow effects). 

8) Two DNB LUTs updated in IDPS which removed vertical striping (2/19/2018). 
9) Cold focal plane temperatures are stable and similar to S-NPP (heater power margin is 

better than expected). 
10) VIIRS TEB and CrIS show good agreements in bands M13, M15-M16, and I5 during 

nominal operations (on the order of 0.1 K). 
11) NOAA-20 SST bands WUCD biases are smaller than that on S-NPP.  
12) NOAA-20 VIIRS-CrIS M15 shows similar scene temperature dependent biases as S-

NPP, but cold bias is slightly larger. 
 

 
The figure below shows major events and LUT updates between the VIIRS SDR beta and provisional 
time periods. 
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The detailed justifications for declaring VIIRS SDR provisional maturity are attached 

in power point slides which were presented during the provisional maturity review on 
2/20/2018. The following table summarizes the VIIRS on-orbit SNR and NE∆T as per 
specification and on-orbit computed values.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1. NOAA-20 VIIRS On-orbit Performance 
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4) VIIRS provisional maturity SDR data product caveats 
The following caveats are offered to provisional product users: 

 
1) During LEO&A anomalous behavior in the LWIR gains was observed.  Root cause for the 

behavior was determined to be ice deposition on the windows and/or the Integrated Filter 
Assembly (IFA) within LWIR dewar. An on-orbit procedure for warming the dewar was 
performed on 3/12-16/2018 after which the LWIR gains returned to expected levels.  The on-
orbit LWIR gains will continue to be monitored.  If the ice deposition returns and it is 
determined to have an impact on VIIRS LWIR radiometric performance, the on-orbit procedure 
for warming the dewar to remove the ice deposition could be repeated. 

2) Sync loss between the RTA and HAM continues to occur at a similar rate to that of Suomi NPP 
VIIRS. 

3) The I3 bad detector is flagged as bad at the VIIRS SDR level but not filled with nearby pixel 
values.  Users need to handle this properly if VIIRS SDR data are used.  An alternative is to use 
the I3 imagery data in which this problem has been fixed by replacing the bad pixel with nearby 
good ones. 

4) M5 and M7 have a relatively large bias (lower) compared to the same bands on Suomi NPP.  
This is somewhat expected since previous studies have suggested that the values for these bands 
from Suomi NPP VIIRS were too high.  Further study is needed to fully address this issue. 

5) M6 saturates in the ADC convertor and the values roll-over at lower than the specified 
maximum radiances.  The saturated values are flagged in the VIIRS SDR but not corrected.      

 
5) Path forward 

The team will move forward to perform the following work to promote the VIIRS SDR data 
product to the validated maturity by L+6M: 

1) Continued monthly Lunar calibration 
2) Continued DNB straylight LUT development and delivery to operations. 

a. Monthly update of DNB straylight correction LUT; 
b. 1st LUT already delivered, 11 LUTs (month by month) will be developed during the 

first year on orbit 
3) Saturation and "Roll-over" in band M6 (and other bands) below the required maximum 

radiance level resulting in large number of pixels with incorrect measurements above the level 
of 30-35 radiance units (Lmax = 41 r.u.): ADR created. Mitigation: study impacts to users and 
options to correct after provisional maturity. 

4) SDSM uncertainty reduction 
Mitigation and path forward: 1) extensive calibration/validation with vicarious sources, Lunar, 
Deep Convective Clouds.; 2) Consider additional yaw maneuvers  

5) LWIR band (I5, M15, M16) monitoring of the slow degradation using various methods. 
6) Addressing Blackbody Warm Up/Cool Down (WUCD) related issues 

a. Re-evaluate the number of WUCD needed in the operations going forward.  
b. WUCD algorithm implementation in operations 

7) I-3 bad detector correction at SDR algorithm level requires further impact study, working with 
users.  

8) Implement the algorithm correction for TEB during lunar intrusion. 
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Additional information is available in the VIIRS Algorithm Theoretical Basis Document (ATBD) and 
provisional maturity review briefing, which are available at: 

https://www.star.nesdis.noaa.gov/jpss/Docs.php 
 
Also, the NOAA-20 VIIRS Spectral Response Function (SRF) Dataset is available at:  

https://ncc.nesdis.noaa.gov/NOAA-20/J1VIIRS_NOAA20_SpectralResponseFunctions.php 

Pre-operational NOAA-20 VIIRS near real time status and performance monitoring password 
protected web page is available at the following URL: 

https://www.star.nesdis.noaa.gov/icvs-beta/status_J01_VIIRS.php 
 
 
 
Point of Contact: 

Name: Changyong Cao 
Email: Changyong.Cao@noaa.gov 
Phone: 301-683-3600 

https://www.star.nesdis.noaa.gov/jpss/Docs.php
https://ncc.nesdis.noaa.gov/NOAA-20/J1VIIRS_NOAA20_SpectralResponseFunctions.php
https://www.star.nesdis.noaa.gov/icvs-beta/status_J01_VIIRS.php
mailto:Changyong.Cao@noaa.gov
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