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MEMORANDUM FOR:  The Record

FROM: 
Jeff Key


Cryosphere EDR Team Lead, NOAA/NESDIS/STAR

SUBJECT:
 Sea Ice Concentration IP 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 Concentration intermediate product (IP) is among a number of cryosphere products generated with VIIRS data. 
The VIIRS Sea Ice Concentration IP consists of retrieved ice concentrations at VIIRS imagery spatial resolution (375 m @ nadir), for both day and night, over oceans poleward of 36º N and 50º S latitude.  The Ice Concentration algorithm computes ice fractions based on ice and water tie points determined from VIIRS I1 (0.64 µm and I2 (0.865 µm) reflectance and VIIRS I5 band (11.5 µm) based retrieved surface temperature from the VIIRS Surface Temperature IP. 

Ice/water thresholds are determined from the distribution of reflectance and temperature.  Ice and water tie points are derived from the local maxima of the reflectance and temperature distribution within a sliding search window centered on each pixel.
Inputs to the Sea Ice Concentration IP algorithm are the top-of-atmosphere (TOA) reflectance (VIIRS I1 and I2 bands) and Surface Temperature IP at VIIRS imagery resolution. Cloud and quality information are provided by the Ice Quality Flags and IP, and the Ice Weights IP.  The algorithm outputs the Sea Ice Concentration IP and Reflectance/Temperature IP.
There is no visble or thermal band operational heritage for the Sea Ice Concentration IP.  Passive microwave sensors, such as SSM/I, provide a heritage with ice concentration products. 
The VIIRS Sea Ice Concentration IP 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 Concentration IP has been evaluated since the start of the product generation in February 2012. We have compared the results of VIIRS sea ice concentration with sea ice charts generated interactively within the NOAA Interactive Multisensor Snow and ice Mapping System (IMS), SSM/I passive microwave sea ice concentration, and, for the extent of ice, maps derived from observations 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 Concentration IP accuracy and to identify its possible failures. Qualitative analysis of sea ice concentration 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 Concentration IP does a reasonable job identifying where sea ice is located.  However, it does contain areas of “false ice”; i.e., an indication of ice where none exists. The SST team has also reported the opposite problem, that of missing ice.  Some of the false ice has been linked to a cloud leakage from a VIIRS Cloud Mask (VCM), which is still maturing. 

Significant discontinuities of false and missing ice have been observed transitioning from day to night. Night performance is less reliable than day. Ice Concentration performance bias is expected to improve with additional quality checks, algorithm quality checks, maturation of the VCM, and updated Surface Temperature IP regression coefficients.
Based on our evaluation, the VIIRS Sea Ice Concentration IP meets all beta-level quality criteria. Although several issues still exist, our evaluation shows that sea ice location and concentration is reasonably well represented, although some improvement is needed.  We therefore conclude that the IDPS VIIRS Sea Ice Concentration IP has reached the beta maturity level. 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 Sea Ice Concentration IP:

· The Sea Ice Concentration IP 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 January 2012 to April 2013. 
· Significant discontinuities in ice concentration are evident at the 85 deg SZA transition between day/night.
· False ice is frequently observed near cloud edges, and also exists at other locations.

· Performance of VIIRS Cloud Mask (VCM) remained non-uniform and suboptimal during the monitoring period. This adversely affected the accuracy of the Sea Ice Concentration IP causing incorrect sea ice identifications. Fixes to the VCM are currently underway and will be reflected in future versions of the Sea Ice Concentration IP.
· The conclusion on the realistic representation of sea ice concentration by the VIIRS Sea Ice Concentration IP 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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