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Measurement of freeboard from Space




lcesat: 2003 74.36
Image: 2003 76.59
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ICESat (profiling lidar) and
JPL RADARSAT (image)

ICESat track on RADARSAT image
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Trend in winter sea ice thickness from
JPL ICESat
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Measurement Considerations

e Freeboard/ Sea surface Retrieval
e Resolution/Precision
e Scattering/Penetration

e Coverage
e Spatial
e Temporal
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Width of openings in ice cover

Resolution:

Cumulative fraction
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e Because of geometric characteristics of leads

e Need to construct averages with samples along open water/
thin ice leads to achieve precision of several centimeters

e Require highest resolution data available - not gridded
averages
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SWOT Scattering/Penetration
Considerations

e Near-nadir backscatter signatures of snow, ice and
open leads require attention

e For discrimination between the sea surface and
snow/ice

e Quasi-specular returns
e Penetration of K, -band into snow

e Scattering from air/snow or snow/ice interface
e Where is the mean surface?
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JPL

Coverage Requirements
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Spatial (Inclination at 78N)
-50% of Arctic Ocean is in the hole
-Covers most of the Antarctic ice cover

Temporal
- Monthly
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Unique contributions of SWOT

e Dense swath sampling
e 2-D surface mapping - identification of lead vs ice samples
e Opportunity to perform along lead averaging

e Relatively insensitive to atmospheric effects, clouds compared
to lidars

eImproved coverage of polar oceans during summer and
seasonal transitions
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