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High-resolution spatiotemporal distributions of Doppler and backscatter in low sea
states are examined to better understand the phase relationship between Doppler
and backscatter signals. The data were taken with a high-resolution (~30 cm range
bin) dual-polarized X-band Doppler radar at low grazing angles from the Scripps
Institution of Oceanography (SIO) pier in 2010. Time-series, correlation functions,
and co-spectra between measured Doppler and backscatter are examined and
findings are compared with published numerical simulation results. We also
explore methodologies to analyze the data in the spatiotemporal domain using
empirical orthogonal decompositions. The methods are introduced through their
application to simple sinusoidal wave fields as well as more complex synthetic wave
fields (Bretschnieder spectral model) for various geometries between the radar look
direction and wave propagation direction to assist in the interpretation of empirical
basis functions. Finally, the methodology is applied to the Doppler measurements
made at SIO pier, and advantages and disadvantages of the methodology are
highlighted including physical interpretation of the basis functions and potential
connections to the more conventional Fourier transform based processing
methodologies.



