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MEMORANDUM FOR:  The Record

FROM: 
Jeff Key


Cryosphere EDR Team Lead, NOAA/NESDIS/STAR

SUBJECT:
 Sea Ice Characterization EDR Beta Status

DATE: 
19 April 2013
The Suomi National Polar-orbiting Partnership (S-NPP) Spacecraft with the Visible Infrared Imaging Radiometer Suite (VIIRS) was successfully launched on October 28, 2011. VIIRS succeeds the NOAA Advanced Very High Resolution Radiometer (AVHRR) and NASA Moderate Resolution Imaging Spectroradiometer (MODIS). With 22 spectral bands covering wavelengths from 0.41 to 12.5 µm, VIIRS provides operational information on the land surface, atmosphere and ocean for weather, climate and other environmental applications. The VIIRS product list includes 22 Environmental Data Records (EDR) along with calibrated and geo-located Sensor Data Records (SDR). The Sea Ice Characterization EDR is among a number of cryosphere products generated with VIIRS data. 
The VIIRS Sea Ice Characterization EDR consists of ice classifications for Ice Free, New Young and Other Ice at VIIRS moderate spatial resolution (750 m @ nadir), for both day and night, over oceans poleward of 36ºN  and 50ºS latitude.  New or young (New/Young) ice is discriminated from thicker ice (Other Ice) by a threshold ice thickness of 30 cm. Discrimination of New/Young ice from thicker ice is achieved by two algorithms: 

1. Energy (heat) balance retrieval for nighttime and large solar zenith angles
2. Reflectance/ice thickness retrieval using modeled Sea Ice Reflectance LUT for daytime

Inputs to the Sea Ice Characterization EDR are the Ice Reflectance/Temperature IP, Ice Quality Flags IP, AOT IP,  granulated ancillary surface wind speed, surface air pressure, surface air temperature and surface air specific humidity, modeled Snow Depth/Sea Ice Climatology LUT, modeled sea ice reflectance LUT, sea ice spectral albedo and broadband albedo LUTs, and atmospheric transmittance LUT.
There is no operational heritage for the Sea Ice Characterization EDR.  Research heritage include Comiso and Massom 1994, Yu and Rothrock 1996 and Wang et al. (2010).
The VIIRS Sea Ice Characterization EDR has been examined to assess its compliance with the beta-level quality requirements. Beta data quality is defined as:

· Early release product.

· Minimally validated.

· May still contain significant errors.

· Versioning not established until a baseline is determined.

· Available to allow users to gain familiarity with data formats and parameters.

· Product is not appropriate as the basis for quantitative scientific publication studies and applications.

The quality of the VIIRS Sea Ice Characterization EDR has been evaluated since the start of the product generation in February 2012. We have routinely compared the results of VIIRS sea ice type (“other ice”, greater than 30 cm thick, vs. “new/young ice” less than or equal to 30 cm thickness) with sea ice charts generated interactively within NOAA Interactive Multisensor Snow and ice Mapping System (IMS), SSM/I passive microwave sea ice concentration, and ice extent maps derived from MODIS onboard the Terra and Aqua satellites. Visual analysis of VIIRS false color imagery at a full pixel resolution was also used to qualitatively evaluate the VIIRS Sea Ice Characterization EDR accuracy and to identify its possible failures. Qualitative analysis of sea ice characterization generated with VIIRS was performed globally, whereas more detailed quantitative evaluation of the product accuracy was conducted over the Northern and Southern Hemispheres as well as for individual granules. 

Our preliminary analysis has shown that the VIIRS Sea Ice Characterization product does not accurately classify ice type (New/Young Ice vs Other Ice), although it does a reasonable job identifying where sea ice is located.  The existence of ice, however, is identified by the Sea Ice Concentration IP, not this EDR.  In general, significant discontinuities in ice classification between New/Young Ice and Other Ice have been observed in the granule level mapped composite data.  Ice classification discontinuities are most evident near the terminator region where the algorithm transitions from the daytime reflectance-based algorithm to the nighttime energy balance algorithm. Ice misclassifications have also been observed to occur due to low opacity clouds or ice fog, particularly during nighttime. Furthermore, false ice is frequently observed near cloud edges.  False ice has also been observed in lower latitude regions where, from a climatological perspective, it should not appear.  The lower reflectance of melting sea ice appears to cause the SIC EDR to indicate New/Young Ice, although this type of ice cannot be present during the melt season.
Based on our evaluation, the VIIRS Sea Ice Characterization EDR meets all beta-level quality criteria. Although several issues still exist, some serious, our evaluation shows that sea ice location is reasonably well represented, and some classifications are correct. Significant improvement is needed.  Note that this improvement may include replacement of the nighttime algorithm and re-working or replacement of the daytime algorithm.  

We therefore conclude that the IDPS VIIRS Sea Ice Characterization EDR has reached the beta maturity level and thus can be made publically available. The product is appropriate for users to gain experience with its data formats and parameters. 
The Board recommends that users be informed of the following product information and characteristics when evaluating the product:

· The Sea Ice Characterization EDR has been generated since January 2012, however the time series of the derived product is not consistent. Inconsistency occurred due to several modifications that have been introduced to the cloud detection algorithm and hence to the cloud mask during the time period from February 2012 to April 2013. 
· Performance of VIIRS Cloud Mask (VCM) remained non-uniform and suboptimal during the monitoring period. This adversely affected the accuracy of the Sea Ice Characterization EDR causing incorrect sea ice identifications. Fixes to the VCM are currently underway and will be reflected in future versions of the Sea Ice Characterization EDR.
· The conclusion on the realistic representation of sea ice characterization by the VIIRS Sea Ice Characterization EDR and on its accuracy has been made based on the analysis of the product during the time period from January 2012 to March 2013. 
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