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Two daily sea surface temperature (SST) analysis products have been developed using optimum interpolation (OI).  Both products have a spatial grid resolution of 1/4°.  One product uses Advanced Very High Resolution Radiometer (AVHRR) infrared satellite SST data.  The other uses AVHRR and Advanced Microwave Scanning Radiometer (AMSR) on the NASA Earth Observing System satellite SST data.  Both products also use in situ data from ships and buoys and include a large-scale adjustment of satellite biases with respect to the in situ data.  The in situ and corrected satellite data are analyzed using an OI procedure.  The correlation scales range from 50-200 km with smaller scales in higher latitudes (especially in western boundary current regions) and larger scales in the tropics.  Because of AMSR's near all-weather coverage, there is an increase in OI signal variance when AMSR is added to AVHRR. 

The AVHRR-only product uses Pathfinder AVHRR data (currently available from September 1981 through December 2005) and operational AVHRR data for 2006 onwards.  The AMSR+AVHRR product begins with the start of AMSR data in June 2002.  In this product, the primary AVHRR contribution is in regions near land where AMSR is not available.  However, in cloud-free regions, use of both infrared and microwave instruments can reduce systematic biases because their error characteristics are independent. 

In the CFS reanalysis the more accurate SST product was needed when available.  Thus, the AVHRR-only product was used from November 1981 through May 2002 and replaced by the AMSR+AVHRR product from June 2002 onward.  Further details on the OI daily product are available in Reynolds, et al (2007) with additional information on the version used (version 2) at http://www.ncdc.noaa.gov/oa/climate/research/sst/oi­daily.php.  The changes from version 1 (Reynolds, et al. 2007) to version 2 are relatively small and primarily consist of additional temporal smoothing.  The temporal smoothing includes using 3 consecutive days of data where the middle day is weighted stronger than the other two days and provides the date of the analysis.  The temporal smoothing also includes additional smoothing of the bias corrections which tend to be noisy due to limited in situ observations.  In addition, ship SSTs are corrected relative to the buoy SSTs by subtracting 0.14°C from all ship observations before they are used to bias correct the satellite data.  Thus, all observations are bias corrected with respect to buoy SSTs and there are no corrections to foundation temperature.

These fields as prepared by Reynolds at NCDC do not have temperature values over land.  Missing grid points were filled in via interpolation at NCEP to ease conversion of the field to the CFS model grid.  Some segments of the CFS reanalysis were run before the full time series of the Version 2 OI daily SST was finalized.  For some of these periods, an early release of that product was used.

Ideally, one of the above daily products would have been used for the entire CFS reanalysis period.  However, these data were not available for the early part of the record.  For the period January 1979 through October 1981, the SST fields prepared for the ERA-40 Project were used.  These fields were derived from the UKMO Hadley Center’s monthly mean HadISST data set as described in Fiorino (2004).
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