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MEMORANDUM FOR: 	The Record

FROM: 			Dr. Changyong Cao, VIIRS SDR Team Lead
				
SUBJECT:			Suomi NPP VIIRS SDR Validated status and public release

DATE: 			1/24/2014

1. Background
The successful launch of the Suomi National Partnership Program (NPP) spacecraft on Oct. 28, 2011 with the Visible Infrared Imaging Radiometer Suite (VIIRS) ushers in a new generation of capabilities for operational environmental remote sensing for weather, climate, and other environmental applications.  The VIIRS Sensor Data Record (SDR) product will be used for numerical weather prediction and for producing a large number of Environmental Data Records (EDRs).  The VIIRS SDR team consists of experts from NOAA, NASA, The Aerospace Corp., University of Wisconsin, MIT/Lincoln Lab, and industry partners: Northrop Grumman and Raytheon.  Since the NPP launch, the team has been working intensively on the post-launch calibration and validation tasks to evaluate and fine tune the VIIRS instrument performance.
The Suomi NPP SDR Science and Validated Product Maturity Review was held on December 18-20, 2013 at the NOAA Center for Weather and Climate Prediction (NCWCP) in College Park, Maryland, hosted by NOAA/NESDIS/STAR. The purpose of this meeting was to assess the readiness of the VIIRS SDR data product maturity level to be declared “Validated” by the Algorithm Executive Review Board (AERB). The VIIRS SDR team members presented progress since the Provisional maturity review, and EDR users also offered their independent assessments of data product quality based on their analyses. A total of 12 presentations were made and are attached in this CCR package. 
After a thorough review, the VIIRS SDR team, EDR users, and the review panel members reached consensus that overall the VIIRS SDR product has reached the validated status and therefore is recommended to be approved by the AERB, and made available to the public and for the operational use.
1.1 Provisional Product
Provisional maturity of the VIIRS SDR products was approved by the AERB on March 7, 2013, following a review meeting held on October 23-24, 2012. A summary of the findings from the Provisional review is provided below:
· Stable instrument performance and calibration
· All VIIRS channels have noise much lower than specification
· VIIRS telescope degradation has slowed down
· VIIRS calibration lookup tables (LUTs) are routinely updated
· Geo-location errors for all the channels are quantified and meet specification
· Radiometric biases between VIIRS and MODIS are within specifications, after accounting for spectral differences and the MODIS correction in collection 6
· Warm-up and cool-down (WUCD) cycles of the blackbody are routinely performed, with reduced impact on users
· Lunar calibration data are routinely collected and data have been analyzed for validation
· A 0.4 K bias was identified for VIIRS M15 compared to CrIS at 200 K (the bias is still within specifications)
· DNB (day/night band) stray-light was characterized and correction tools were being developed
· RSB (reflective solar bands) Autocal (automated calibration) was being developed to improve the calibration performance
1.2 Major Cal/Val Activities after the Provisional Status
Since the Provisional review meeting, the VIIRS instrument has been relatively stable, and the VIIRS SDR team has focused on the following activities:
· RSB Autocal was implemented in IDPS release Mx8.0; it is currently being tested and it was also independently validated by STAR
· VIIRS DNB Stray-light Correction was implemented (Aug. 2013); toolkit has been evaluated by STAR
· Implementation of modulated spectral response functions (April 2013)
· Updates to the SD and SDSM attenuation screens transmission look-up tables (for improved offline derivation of the radiometric calibration coefficients)
· Root cause investigation and analysis to identify observed SST striping
· TEB validation (further cross comparisons with CrIS, aircraft under-flight, DCC analysis)
· I2/M7 correlation analysis
· Ocean Color LUT effects and comparisons
· Quality flags map on ICVS
· Continued monitoring (SNO, LTM)
· Bias time series analysis between VIIRS and MODIS
· Long-term trending and monitoring
· Continued WUCD, and Lunar data acquisition
· Several peer-reviewed publications and multiple conference papers
2. Justifications for Promoting VIIRS SDR Product from Provisional to Validated Status
After presentation of the progress results since the Provisional maturity, the review panel assessed that the VIIRS SDR data have reached the validated maturity level: on-orbit performance is characterized and calibration parameters are adjusted accordingly. The data is ready for use by the operational centers and in scientific publications.
Major accomplishments by the VIIRS SDR team as noted by the review panel:
· VIIRS on-orbit performance is well characterized and meets specifications
· Noise is small and stable, meet specification
· Bias (accuracy) is well characterized for both reflective solar and thermal emissive bands, with the exception of M11 due to low signal (known prelaunch with waiver)
· All of the important quality flags are checked and updated
· Calibration coefficients are frequently updated
· VIIRS and MODIS inter-sensor biases are well characterized.  Good agreements for matching bands between them. VIIRS and CrIS agree well for the thermal bands.  Extensive validation including aircraft campaigns
· Striping in the long-wave channels are investigated with deep dive analysis which will likely lead to improvements
· STAR ICVS Quality Flag map added to monitor data quality
· RSB Autocal is in good shape. Will reduce calibration latency and improve performance. Independently validated by STAR.
· DNB stray-light correction works well. Toolkit evaluated and on track to be transitioned to STAR.
· Good documentations (e.g. ATBD, publications, error budget analysis)
· Excellent publication and outreach (peer-review publications, conferences, outreach to EDR teams)
The following table lists the SDR specifications and the corresponding on-orbit performance values which the SDR team derived from the data. The SDRs calibration and validation results are well within the specifications. The performance values are stable since the Provisional review. Additional details on the VIIRS SDR on-orbit performance are provided in the presentations included in the CCR package.
Table 1. VIIRS SDR Requirements and Performance.
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3. VIIRS Validated SDR Product Caveats
The following will be written into a Readme file for the SDR users:
· DNB stray-light correction is implemented in the SDR production software; it requires periodic updates to processing coefficients: currently, the coefficients are updated monthly
· RSB Autocal input parameters are being tuned to optimize performance of the automated RSB calibration before the RSB Autocal becomes fully operational (planned for Spring 2014)
· Seasonal discrepancies between lunar and solar calibrations for bands M1-M3 still need to be resolved: increased uncertainty of the radiometric calibration may affect ocean color products
· Polarization sensitivity is strongly detector dependent in VIIRS: polarization effects and impact on products will be further quantified
· Low-level striping may be present in both RSB and TEB products: root causes are under investigation
· Infrequent SDR data degradation during the WUCD and lunar calibrations, as well as during an RTA/HAM synchronization loss, is now indicated by the quality flags: users should use the flags to filter out the invalid data
· Additional methods, such as lunar measurements, will be investigated to improve M13 low-gain calibration
· A small cold scene bias exists for M15: it will be further characterized and potentially reduced by adjusting calibration coefficients
· Geo-location accuracy issues during and right after spacecraft maneuvers need to be better understood and clearly identified
4. Path forward after Validated maturity level
a. Suomi NPP
· Work with the Ocean Color team to investigate possible small calibration biases; Further improve the calibration accuracy beyond the 2% requirement
· Investigate possible solutions to the long-wave channel striping issue and its impact on SST
· Study the feasibility of bow-tie refill for SDR data, working with the SST team
· Addressing the issue of channel saturation and its dynamics, working with users to evaluate impacts (such as on fire detection)
· Support the DNB geo-location terrain correction
· Support the  operationalization of the RSB Autocal
b. JPSS-1 and -2
· Support the J1 VIIRS pre-launch testing, instrument characterization and calibration data development
· Software update/improvement or alternative algorithms as needed
· Work with the JPSS Flight Project to better understand the detector level gain stability and mitigate impacts on SST striping.
· Support J1 and J2 waiver studies using standard test scenes 
· Support Program Science for updating KPP to include DNB (NCC)  (LORWG)
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