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Fig. 1 Wide use of spaceborne SAR missions in ocean observation
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Fig. 3 (a) Spatial distributions of Sentinel-1 extra-wide swath data collocated with Scatterometer ASCAT during June to

Decem é&r of 2018 in the Arctic ocean,used for establishment and test of BP neural network, (b) Sentinel-1 extra-wide

swath data collocated with in situ buoys during October 2014 to December 2018 ,used for validation of sea suface wind speed retrieval
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Fig.4 (a) Comparison of sea surface wind speed between retrieved results using the BP neural network and

ASCAT based on training data; (b) The same as (a) ,but based on testing dataset
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retrieved results by BP neural network (a) and the CMODH GMF (b)
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Fig. 6 Sea surface wind speed retrieved by BP neural network (a) and the CMODH GMF(b) for the case of Sentinel-1 data
acquired on Aug.22nd,2017 at 6:42 UTC.The red stars represent the location of ‘ Xuelong’ icebreaker
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Fig. 7 Occurence rate of internal waves in the hotspots of South

China Sea,background colors represent water depth in meter
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Fig. 11  Four classes showing the spatial variations
of connection or separation of the two internal solitary wave

branches on the leeward side of the Dongsha Atoll
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Fig. 12 Distribution map of internal waves near the Hainan Island in the northwestern South China Sea.

Background of the plot is water depth (unit of meter) ,and yellow curves represent crests of

internal waves extracted from spaceborne SAR images
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Ocean remote sensing by spaceborne synthetic
aperture radar (SAR) and big data
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Abstract The spaceborne synthetic aperture radar (SAR) plays an important role in ocean observation owing to
its capability of working all-day and being insusceptible to sunlight, cloudiness or rainfall.It has unique advantages
in retrieval of ocean surface dynamic parameters and study of multi-scale ocean dynamic processes with high spatial
resolution , multi-polarization , and multi-imaging modes.Since the late 1970s, spaceborne SAR technology has devel-
oped rapidly. When combined with big data and machine learning techniques, spaceborne SAR exhibits more power-
ful vitality in ocean observation.In this paper,the 5‘V’ characteristics of spaceborne SAR big data are elaborated.
Then two typical cases,i.e.retrieval of the sea surface wind speed,and scientific recognition of mesoscale dynamic
processes of ocean internal waves,are presented to demonstrate the integration of spaceborne SAR, machine learn-
ing ,and big data in assistance of high-resolution inversion of ocean environmental factors and deep understanding of
marine dynamic processes.Finally,the prospective of spaceborne SAR big data for ocean remote sensing is given.
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