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                SIW TAC Scientific Calibration report
   =====================================
   Applicable documents, AD-1 : MYO-SIWTAC-Cal/Val Plan, V1.0, 21. June
   2010
   Regional Sea Ice Antarctica
   ===========================
   Overall description of calibration task
   ---------------------------------------
   AD-1: The objective of the calibration is to perform verification of
   the SIW TAC products before release of the products into the V2
   portfolio.
     * 
       For existing products which are introduced into the TAC, the aim
       of the calibration is: To verify that the production gives the
       expected results and that this is disseminated correctly.
     * 
       For new developed products a systematic analysis of the quality is
       necessary. Calibration is performed by comparison with high
       quality reference data set in a limited time period.
   The high resolution regional sea ice edge product for the Antarctic is
   a new product provided by BAS. It covers the Antarctic Peninsula and
   Weddell Sea region in the Southern Ocean, between 50S-90S and 0W-90W.
   The products are provided every working day.
   The calibration will be:
     1. 
       Verify that the products are gridded correctly and CF-1.4
       compliant.
     2. 
       Comparison with gridded ice edge position information obtained by
       manual interpretation of MODIS optical satellite imagery.
     3. 
       Comparison with gridded OSI SAF sea ice edge product (Eastwood, S.
       (Editor) (2009) Ocean & Sea Ice SAF Sea Ice Product Manual,
       Version 3.6, http://saf.met.no/docs).
   Description of calibrated system
   --------------------------------
   The Antarctic high resolution regional sea ice edge product is an
   operational product from BAS that is delivered to MyOcean. The product
   is based on manual interpretation of satellite SAR data from Envisat
   Wide Swath Mode ASAR imagery. The nominal temporal span between
   interpreted swaths is 24 hours and the nominal product grid resolution
   is a 1km. The Envisat data are in wide swath mode (WSM) with a swath
   width of 450 km and are resampled to a spatial resolution of 100
   meters. The temporal coverage is variable and focused on the austral
   summer season (October to March). The sea ice product’s spatial extent
   depends on data availability.
   Product Lines
   BAS-ANT-SEAICE_TYPE-L4-NRT-OBS
   Geographical coverage
   0 W  90°W ; 50°S  90°S
   Variables
   Sea ice edge position
   Available time series
   From October 2011 – on going
   Temporal resolution
   Daily analysis / irregular
   Target delivery time
   Daily on working days before 14 UTC
   Horizontal resolution
   1 km
   Format
   Netcdf CF1.4
   The NetCDF-files are finally transmitted to the SIW-TAC Dissemination
   Unit at met.no. A verification of the data content and quality has
   been performed. The netCDF file is checked against the CF-Convention
   compliance checker for NetCDF format developed at the Hadley Centre
   for Climate Prediction and Research, UK Met Office by Rosalyn Hatcher.
   The checker can be found at
   http://titania.badc.rl.ac.uk/cgi-bin/cf-checker.pl
   Calibration of the ice classification product is difficult due to lack
   of in situ observations and coincident high resolution imagery for
   comparison. As a alternative the product will be compared with a
   manually interpreted sea ice edge from MODIS satellite imagery and the
   OSI SAF sea ice edge product.
   Difference between calibrated system and operational V2 system
   --------------------------------------------------------------
   There are no differences between the current system that has been
   calibrated and the expected operational V2 system for global sea ice
   products.
   Calibration results
   -------------------
   1.NetCDF compliance check
   Output from the compliant check of a sample NetCDF file (
   ice_edge_hr_sh_20110730_043634_4.nc):
   CHECKING NetCDF FILE: /tmp/30184.nc
   =====================
   Using CF Checker Version 2.0.2
   Using Standard Name Table Version 16 (2010-10-11T12:16:51Z)
   Using Area Type Table Version 1 (5 December 2008)
   ------------------
   Checking variable: crs
   ------------------
   ------------------
   Checking variable: ice_edge
   ------------------
   ------------------
   Checking variable: xc
   ------------------
   ------------------
   Checking variable: yc
   ------------------
   ------------------
   Checking variable: lon
   ------------------
   ------------------
   Checking variable: time
   ------------------
   ------------------
   Checking variable: lat
   ------------------
   ERRORS detected: 0
   WARNINGS given: 0
   INFORMATION messages: 0
   2. Comparison with MODIS satellite imagery
   Given the lack of in situ observations we used MODIS satellite imagery
   for comparison with the BAS-ANT-SEAICE_TYPE-L4-NRT-OBS product. The
   MODIS satellite imagery has a pixel spacing of 250m which is similar
   to the Envisat ASAR resolution. MODIS satellite imagery is obtained
   from the NASA LANCE website (http://lance.nasa.gov/imagery/rapid-response/)
   which provides access to near real time MODIS data products. We
   examined images available during the first three months of 2011 and
   identified 16 instances of cloud free MODIS imagery which overlap
   pre-operational MyOcean products. For each instance the difference
   between acquisition times is less than 12 hours. Both the ‘true
   colour’ (bands 1-4-3) and ‘false colour’ (bands 3-6-7) middle-infrared
   product are used.
   An example of the MODIS 3-6-7 product and corresponding ice edge
   product are provided below in Figure 1 and Figure 2. The spatial
   extent of the MODIS calibration product matches the spatial extent of
   the corresponding Envisat ASAR image used to create the MyOcean
   product. Figure 3 shows the location of this example product.
   
   Figure 1: MODIS 3-6-7 image product
   
   Figure 2: Interpreted ice edge from MODIS image
   
   Figure 3: Location of MODIS image example in Figures 1 & 2
   The MyOcean and MODIS sea ice products were compared using methodology
   established during an Eumetsat OSI SAF visiting scientist scheme
   (CDOP-SG07-VS01) comparing MyOcean sea ice edge product with the
   OSISAF sea ice edge product (see section 3). This methodology is
   described in the final report (see section 3 for reference). To
   account for similar resolution of the MODIS and ASAR images, the
   comparisons were performed on a 1 km grid.
   The statistical parameters derived from this analysis include:
     * 
       Average pixel classification agreement
     * 
       Average distance from MyOcean ice edge to MODIS ice edge
     * 
       Average distance from MODIS ice edge to MyOcean ice edge
   These results are presented below.
   MyOcean product
   Agreement (%/100)
   Average MyO – MODIS distance (pixels)
   Number of pixels comprised in MyO ice edge
   Average MODIS – MyO distance (pixels)
   Number of pixels comprised in MODIS ice edge
   ice_edge_hr_sh_20110113_021245_2.nc
   0.967
   2.204
   735
   2.308
   868
   ice_edge_hr_sh_20110114_063311_4.nc
   0.95
   2.098
   1023
   2.014
   1069
   ice_edge_hr_sh_20110115_055843_3.nc
   0.739
   3.768
   536
   3.462
   592
   ice_edge_hr_sh_20110118_122137_3.nc
   0.961
   1.24
   435
   0.992
   440
   ice_edge_hr_sh_20110123_060458_3.nc
   0.913
   2.472
   1500
   3.591
   1675
   ice_edge_hr_sh_20110124_134238_2.nc
   0.99
   2.154
   930
   2.394
   965
   ice_edge_hr_sh_20110128_030409_3.nc
   0.966
   3.067
   361
   3.392
   446
   ice_edge_hr_sh_20110129_072859_1.nc
   0.971
   1.095
   502
   1.148
   524
   ice_edge_hr_sh_20110210_032730_3.nc
   0.949
   4.721
   475
   5.448
   451
   ice_edge_hr_sh_20110214_024135_2.nc
   0.973
   9.987
   166
   8.995
   154
   ice_edge_hr_sh_20110301_033109_3.nc
   0.964
   11.238
   611
   9.962
   510
   ice_edge_hr_sh_20110313_025215_2.nc
   0.978
   10.816
   324
   11.245
   295
   ice_edge_hr_sh_20110314_021541_1.nc
   0.929
   4.995
   601
   4.258
   501
   ice_edge_hr_sh_20110315_031817_3.nc
   0.946
   5.449
   1115
   4.281
   844
   ice_edge_hr_sh_20110326_063245_3.nc
   0.908
   4.745
   717
   4.589
   692
   ice_edge_hr_sh_20110330_022935_1.nc
   0.976
   9.211
   540
   8.455
   440
   These results are based on a small number of comparisons due to
   difficulties in finding cloud free MODIS imagery which corresponds
   with MyOcean sea ice edge products. This sample size will be increased
   as more match-ups are identified. We intend to update this calibration
   report at the end of the austral summer (April 2012).
   In general the classification agreement is very good and greater than
   90% in all but one instance. The distance between ice edges varies
   between 1 and 11 pixels. The separation is likely correlated with gap
   between acquisition time of the MODIS and Envisat ASAR images. This
   will be investigated later with a larger sample size.
   3. Comparison with OSISAF sea ice edge product
   The MyOcean and MODIS sea ice products were compared during a Eumetsat
   OSI SAF visiting scientist scheme (CDOP-SG07-VS01) during 2011. The
   aim was to compare MyOcean high resolution (1km grid) sea ice edge for
   the Antarctic against the coarser resolution (10 km grid) OSISAF sea
   ice edge product. The method and results are described in the final
   report (OSI SAF Product Validation Report - The Southern Hemisphere
   Sea Ice Products, V1.0, 2011).
   The results show general good agreement and a summary is presented
   below.
   Parameter
   Jan
   Feb
   Mar
   Jun
   Jul
   Sample number per month
   52
   39
   57
   73
   65
   Average pixel classification agreement (%/100)
   0.915
   0.944
   0.947
   0.971
   0.951
   Average distance from MyOcean ice edge to OSI SAF ice edge (pixels, 10
   km pixel size)
   1.82
   1.33
   1.41
   0.985
   1.24
   4.Calibration technical summary
   -------------------------------
   Production Centre:
   SIW-BAS-CAMBRIDGE-UK
   Calibration task:
   The product is checked for compliance with NetCDF/CF-1.4 convention,
   and is compared to a similar sea ice product produced manually from
   MODIS satellite imagery and with OSI SAF sea ice edge product.
   Calibration summary:
   The NetCDF product complies technically with the CF-1.4 convention.
   Validation is a challenge due to limited available relevant in situ
   measurements and small number of cloud free coincident MODIS images.
   However based on the small sample size currently available (16) the
   agreement is generally good.
   Andrew Fleming & Andreas Cziferszky, British Antarctic Survey, October
   2011
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