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Exploring Algorithms for SeaSonde HF Radar Current
and Its Internal Consistencies
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ABSTRACT

This research aims to examine the algorithms of retrieving the ocean surface current with HF
radars sea echoes. As the scattering from Bragg ocean waves contribute the Doppler shift of the HF
radar waves, the additional frequency shift enable us to estimate ocean surface currents. However, the
calculation scheme is in general simplified; further examination of the scheme is needed. We have
conducted research on the signals obtained from both standard and long range SeaSonde radars which
were deployed by Taiwan Ocean Research Institute (TORI) with radar operation frequencies at 4.58
and 24.3 MHz respectively. The complex time series of radar sea return is first examined; the range
spectra are then obtained by fast Fourier transform (FFT). As the frequency modulated continuous
wave (FMCW) technique is applied, the calculation scheme is first examined with the time series data
obtained at HOPE long-range HF radar station. The first-order peaks are smeared out as the range cell
is further away from the radar station. The analysis of FMCW algorithms indicates the negligence of
higher order terms in peak detection may affect the S/N ratio and thus HF radars’ higher-order
applications.
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