VIIRS Cloud Mask IP Release, Provisional Data Quality
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The JPSS Algorithm Engineering Review Board released the VIIRS Cloud Mask (VCM) Intermediate Product (IP) (collection short name = VIIRS-CM-IP), to the public with a Provisional level maturity as of 2 Nov, 2012. Provisional quality is defined as:

· Product quality may not be optimal
· Incremental product improvements still occurring

· Version control is in effect
· General research community is encouraged to participate
· Users urged to consult the EDR product status
· Ready for operational evaluation
The Board recommends that users be informed of the following product information and characteristics when evaluating the VIIRS Cloud Mask IP. 

1. The VCM validation effort proceeded throughout 2012, and is approaching the documented requirements regarding “probability of detection” and “false alarms”, but remains short concerning “leakage”.  As of early 2013 most granules produce a reasonable analysis, with the exceptions noted below.  
2. External fields required by the VCM, notably snow and NDVI, were based on monthly updates towards the end of 2012.  In late January 2013 the gridding process, where the NDVI used by the VCM is updated every 17 days, was initiated.  However the applicable cloud detection tests have not been tuned for the new procedure.  Areas with values of the NDVI between 0.25 and 0.4 are showing great sensitivity to small differences in the underlying NDVI values.  These areas (the Sahel the most obvious) will be prone to errors in the cloud analysis until the VCM tuning thresholds can be adjusted for the new procedure. 

3. The VCM is, in specific situations, falsely identifying low ice clouds as snow cover.  When this occurs the output is labeled confidently clear, when in reality it should be confidently cloudy.  This issue has been resolved over open water locations equatorward of 60 degrees latitude, but remains a concern over land and any polar locations.  Users need to monitor the snow/ice bit within the VCM for indications that this has occurred. 

4. Leakage remains a main concern, especially from the SST community which has reported poor results during the day.  Although leakage has been reduced by half since the declaration of beta, it remains a primary focus of the VCM Cal/Val effort.  The primary source of leakage appears to be cirrus, which should improve after an implementation of updated thresholds in mid-February 2013.
5. Weaknesses in the performance near the edge of scan are being reported.  This overall issue has improved since beta was declared, but can be seen in a few desert granules.  A software implementation scheduled for mid-June 2013 should address this, but until then too few confidently clear pixels will exist at the edge-of-scan for the affected desert granules.  
6. Aerosol identification is also not performing as it should, and many of the aerosol and volcanic ash tests, designed to separate clouds from heavy aerosols, have been turned off.  Although a few are still on, the bits indicating possible aerosol will likely miss some situations where the VCM is identifying aerosols as clouds.  
7. The VCM is having significant issues over snow/ice backgrounds for both day and night.  The performance over snow/ice at night is especially poor, and should be considered suspect.  Daytime results appear to vary with the amount of sunlight, with lower light (terminator) granules performing less well than those with better solar angles.  The situation is exacerbated by items #2 and #3 above.  Various tuning and software changes planned in 2013 should improve the daytime cloud analysis over snow and ice. Improvement at night over snow and ice will be more difficult, and this concern will extend into all of 2013.  
8. The next step in the VCM validation process is the move to validated stage 1 status, which depends on the following factors:  1) advancement of VIIRS SDRs to validated stage 1, 2) improvements to the external snow and ice fields, 3) threshold adjustments for the implementation for the gridding process, 4) software changes to mitigate the identified problems above. 
Additional information on VIIRS and the algorithm theoretical basis documents (ATBDs) are available at

http://www.star.nesdis.noaa.gov/jpss/ATBD.php
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