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Study on the retrieval of wave parameters from X-band marine
radar under rainy condition
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China)
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Abstract: X-band electromagnetic wave is easily affected by rain, which causes X-band marine radar cannot be
used to observe ocean waves under rain. A new method to reduce the influence of rain on X-band marine radar is
proposed in this study. Firstly, the principal component of the waves is obtained by principal component analysis,
and the wavenumber spectrum is got by Fourier transform, and then the noise caused by rain is reduced by Butter-
worth filtering. Secondly, assuming the Joint North Sea Water Project (JONSWAP) wave spectrum can be used in
the study region, and a model is developed to minimize the difference between the JONSWAP spectrum and the
wave spectrum inversed from radar images, and then the significant wave height (SWH) is estimated. The method is
validated by comparing the SWH measured by buoy and those retrieved from X-band marine radar images, and the

root-mean-square error between them is 0.23 m, so the method is reasonable.
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