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Table 1 Overview of the applicability and accuracy of mean sea

surface backscattering coefficient models
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Fig. 1 Flowchart of the near-real-time estimation of global mean sea clutter intensity
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Table 2 Statistical scores of the relative errors of mean sea clut-

ter intensity under different wind conditions
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Fig.2 Seasonal validation results of the Ku-band VV-polarized mean sea clutter intensity
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Fig. 3 Seasonal validation results of the Ku-band HH-polarized mean sea clutter intensity
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Fig. 4 Geographical distribution of the seasonal relative errors for the Ku-band VV-polarized mean sea clutter intensity
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Fig. 5 Geographical distribution of the seasonal relative errors for the Ku-band HH-polarized mean sea clutter intensity
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Abstract: Sea clutter is a major interference for radar in detecting ocean surface targets, and its intensity and statist-

ical characteristics are jointly constrained by sea state and radar parameters. Focusing on sea clutter intensity (i.e.,

mean sea surface backscattering coefficient), this paper proposes a near real-time framework for the estimation of

global mean sea clutter, which combines multi-source satellite remote sensing sea surface winds with the com-

monly used geophysical model functions of microwave scatterometry, to achieve higher-precision sea clutter intens-

ity estimation in near real-time and at global scale. Taking the Ku-band and moderate incidence angles as examples,

the estimation results are verified using spaceborne scatterometer data from the HY-2 series satellites and the
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CFOSAT satellite. Consequently, the spatial-temporal distribution and the influencing factors of the relative error
in sea clutter estimation are analyzed. The results show that the sea clutter estimations for both VV and HH polariza-
tions are in good agreement with the scatterometer measured data, with relative errors of 1.5~1.8 dB and 2.1~
2.4 dB, respectively. The relative error is smaller in summer than in winter, and it is persistently high in low-latit-
ude areas, but varies with seasons in middle and high latitudes. In addition, wind speed and relative wind direction
are the main factors modulating the relative error of sea clutter estimation. The model proposed in this paper can be
extended to other microwave bands and incidence angles, providing a reliable practical reference for the near real-

time estimation of global mean sea clutter.

Key words: Scatterometer; Sea clutter Intensity; Sea surface winds; Backscattering coefficient; Near real-time estimation
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