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The target in this analysis was to produce a global record of surface ice concentration for all points that may freeze anywhere in the globe, on a daily grid of 0.5 degree latitude-longitude resolution throughout the period of the CFSRR.  Further, the effort was to produce the best analysis for the given day.  This latter goal means that there are discontinuities in the production of the data set, where newer data sets start to be used, newer methods are used, or where, as for the Great Lakes, a high quality data set ended before the CFSRR did.  Time series analyses will need to take care with respect to these discontinuities.

From the start of the CFSRR through 31 December 1996, the global ice concentrations for most of the globe are simply regridded from [Cavalieri, et al., 1996, updated 2007] (GSFC Ice), except for a) possibly ice-covered regions that lie outside that grid, b) large Canadian lakes c) the Great Lakes d) SST-based filtering of erroneous ice in the analysis. 

For the Great Lakes, the data used are Assel et al. [2002] from the start of the CFSRR through the end of the data set in Spring, 2002, and passive microwave thereafter.  Those grids are available 1-3 times per week throughout the period they're available. Concentrations were linearly interpolated between the observation dates, and those interpolated values are used here, averaged on to the target 0.5 degree grid from the native 2.55 km Mercator projection.  For large lakes in Canada, the Canadian Ice Service [CIS, personal communication] analyses were used for all lakes which were analyzed (initially 34, in November, 1995, increasing to 137 by October, 2007) from November 1995 through October 29, 2007 (start of CFSRR processing).  Again, concentrations were linearly interpolated in time between observations.  From October 30, 2007 to present, the concentrations are the operational NCEP passive microwave sea ice concentration analyses [Grumbine, 2010a]. 

Large water bodies which may freeze, but which lie outside the domain analyzed in GSFC Ice [Cavalieri et al., 1996, updated 2007], in the period 1978-1996 were analyzed by proxy, as was done for portions of the North American Regional Reanalysis [Mesinger, et al., 2006].  Proxies were generated anew for this work as the domain was much larger, and more data were now available.  During the period 1 January 1997 - 30 June 2006 (when both NCEP ice and GSFC ice were available), the NCEP ice analysis was used to identify points (one by one) which lay inside the GSFC ice domain and which had high correlation to concentrations analyzed for points outside the GSFC ice domain -- but still inside the NCEP domain.  This includes large lakes like Lake Ladoga and Lake Onega, as well as the Caspian Sea.  Due to changes in SST sources for filtering sea ice concentration analyses, the Aral sea, Lakes Balkhash, Hulun Nur, and some others could not be consistently analyzed and were assigned zero ice concentration.  Some lakes cannot be observed strictly by modern passive microwave due to land contamination issues, and were assigned land flags in the reanalysis if no other data were available; this includes Lake Athabasca, Lake of the Woods, Lake Nipigon (outside the period of CIS data), Iliamna Lake, and Lake Vanern.

For 1 Jan 1997-29 Feb 2000, the global ice concentration analysis was the NCEP operational ice analysis [Grumbine, 1996] (again, outside the Great Lakes and Canadian Lakes).  For 1 March 2000 to the 29 October 2007 the sea ice analysis is the newer NCEP sea ice analysis system [Grumbine, 2010a] applied to archived passive microwave data for DMSP F-13, F-14, and F-15.  The old NCEP system was based on the NASA Team1 algorithm [Cavalieri 1992] as was the GSFC ice [Cavalieri et al. 1996, updated 2007].  The newer system is based on the Team2 algorithm [Markus and Cavalieri, 2000].  In the newer NCEP system [Grumbine 2010a], sea ice concentration for each day, for each (northern, southern) hemisphere, is computed by regression of the by regression of the Stokes-like parameter (T85V2 - T85H2)0.5 (where T85V is the 85 GHz brightness temperature at vertical polarization, and T85H is likewise for the horizontal polarization) against the Team2-derived concentration -- for those points that are greater than 100 km from land, and are poleward of 60 degrees latitude.  The regression provides an unbiased estimator, and, due to the small footprint of the 85 GHz channel, a higher resolution estimate -- permitting analysis closer to the coast, and inside smaller lakes, than would otherwise be possible with the pure Team2 algorithm.  This operational system used the SSMI instruments on DMSP F-13, F-14, and F-15 while those were all available.  F-14 stopped providing data in October 2008.  F-15 suffered progressively severe corruption of the 22 GHz channel (used for weather filtering, not for sea ice concentration computation) in late 2008 and was removed from NCEP sea ice production 5 March, 2009.  AMSRE was added to the operational sea ice system 13 May 2009, using the AMSR-E Team2 algorithm with January, 2009 tie points as described in Markus and Cavalieri [2009].  That date was, unfortunately, concurrent with a data flow outage from AMSRE and data corruption in F-13.  This simultaneous failure degraded the quality of the sea ice analysis in May 2009.  From June 2009 to present, sufficient data have been available for analysis.  February through April was re-analyzed retrospectively using F-13 and AMSRE, so that the CFSRR ice is based on those even though AMSRE did not come in to the operational NCEP sea ice analysis until May 13.

The passive microwave weather filters are imperfect, meaning that ice concentrations can be reported from the microwave for reasons other than ice being on the surface, so that a sea surface temperature filter is also used [Grumbine, 1996].  The sea ice concentrations were in general produced before the SST analyses used for the CFSRR.  Therefore an a posteriori filter was used for retrospective analyses through 29 October 2007 [Grumbine, 2009].   The usual SST filtering was also done using AVHRR-Only analysis [Reynolds et al., 2007] for 4 January 1985-10 February 2000.  The RTG low resolution analysis [Thiebaux et al., 2003] was used 11 Feb 2001 through 29 October 2007 and RTG high resolution analysis [Gemmill et al., 2007] thereafter.  A more detailed document on the CFSRR sea ice analysis is in preparation [Grumbine, 2010b].
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