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Fig. 12. Ice mask images illustrating the annual minimum Antarctic sea ice extent during the QuikSCAT operational mission. For each year, the daily ice mask
exhibiting the lowest total sea ice area is shown.

Fig. 13. Ice mask images illustrating the annual minimum Arctic sea ice extent during the QuikSCAT operational mission. For each year, the daily ice mask
exhibiting the lowest total sea ice area is shown.

sea ice mapping algorithm was used operationally over the
course of the ten-year mission. The technique is fully auto-
mated and adapts to temporally changing surface signatures.
The resulting ice edges correlate well with the SSM/I-derived
NASA Team algorithm 15%–30% ice concentration contours
during ice advance and with the SSM/I-derived NASA Team
algorithm 0%–30% ice concentration contours during sea ice
retreat. The seasonally dependent correlations suggest differ-
ences in the sensitivities of the products to sea ice extent
due to active/passive sensing, channel frequencies, channel
polarizations, and algorithm methodologies. The method works
effectively for the Antarctic and Arctic regimes as demonstrated
by comparisons with SSM/I-derived ice concentration maps
and high-resolution RADARSAT SAR imagery.

Four microwave parameters are used in the classi�cation:
the modi�ed polarization ratio, the SeaWinds h-pol� o, and
the dual-polarization� o estimate error standard deviations.
The combination of these parameters is proven effective in
identifying sea ice versus ocean regions in enhanced resolution

polar imagery. This study shows that the SeaWinds� images
contain more information about sea ice spatial distribution than
their NSCAT counterparts. This is primarily due to the one-
day SeaWinds imaging interval which reduces the temporal
dependence of the metric and effectively increases sensitivity
to azimuthal variations.

The development of the described technique resulted in the
ability to generate enhanced resolution sea ice extent maps
on one-day intervals. The full ten-year QuikSCAT data set
is composed of over 3700 daily ice-masked images of the
Antarctic and Arctic sea ice showing the short- and long-term
dynamics of these regions. These areas are available from the
SCP (www.scp.byu.edu) or the JPL PO.DAAC (podaac.jpl.
nasa.gov). The sea ice products have been applied in a variety
of studies, including ocean wind processing, sea ice extent
evolution, and global climate and weather studies. Since the
original development of this algorithm, a number of algorithm
improvements have been proposed [8], [22] for processing
future scatterometer data sets.




