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Abstract: Spaceborne Synthetic Aperture Radar (SAR) can observe the ocean surface with high spatial
resolution and wide swath under all-weather conditions, day and night. Thus, it is a crucial microwave sensor
for obtaining information on sea surface wind and wave fields. This paper reviews various geophysical model
functions for wind and wave retrieval and SAR applications in studies of marine atmospheric boundary layer
phenomena, offshore wind energy resource development, typhoon monitoring/forecast. The use of traditional
SAR and new types of interferometric and polarized SAR data in ocean research are discussed. With the
advance of radar satellite technology, the constellation of SAR satellites has become a new trend in the global
ocean observations. Many SAR research algorithms have become mature enough to be implemented
operationally to provide sea surface wind and wave fields to the scientific communities for ocean dynamic

environment monitoring.
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Fig. 1 Radar scattering from surfaces with different roughnesses
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(a) Parametric retrieval algorithm results showing retrieved
ocean wave spectrum at 15:23 UTC on 3 December 1994
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(c) Optimal AT-InSAR phase spectrum at
15:23 UTC on 3 December 1994

(b) FHrT19944E12H3H 15:48 UTC
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(b) DWR spectrumat 15:48 UTC
on 3 December 1994

(d) WIARLL I F 1994412 H3H 15:23 UTC
(d) Observed AT-InSAR phase spectrum
at 15:23 UTC on 3 December 1994
Range direction is indicated by R
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Fig. 4 Ocean wave spectrum retrieval algorithm of Ref. [128]
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Fig. 5 Corresponding 512 x 512 pixel size images of area northwest of Morro Bay, CA selected from SAR
image acquired at 02:09 UTC on 25 February 2009
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Fig. 6 SAR images off the U.S. West Coast (Tanner Bank) from RADARSAT-2 fine quad-polarization
SAR data acquired on 24 May 2012, at 13:53 UTC
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