Numerical Study on Polarimetric SAR Imaging Response to Ocean Current
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Abstract — Ocean surface current (OSC) is one of the key marine dynamic elements which
dominates the global circulation of carbon and heat. Measurements of the OSC are of particular
significance for the studies and applications of marine environment monitoring, global climate
change forecasting, marine search and emergency response, etc. [1-3]. By modulating ocean
surface topography and roughness, the ocean currents could be characterized on synthetic
aperture radar (SAR) images [4]. By far, two main-stream technical routines for OSC
measurement based on SAR have been proposed, i.e., along-track interferometric SAR (along-
track INSAR, ATI) [5, 6] and Doppler centroid anomaly (DCA) technique [7, 8]. Essentially,
these techniques utilize the surface Doppler information to retrieve the corresponding velocity
which are confronted with the challenge of separating the contributions from waves and currents.
This requires a physical modeling of radar scattering from ocean current surface. Thus, in this
study, we aim to numerically investigate the polarimetric SAR imaging responses to two-
dimensional ocean surfaces with currents and waves. The well-developed radar imaging model
(RIM) proposed by Kudryavtsev et al. [4] is employed to conduct the numerical simulations
under various frequencies, incidence angles, wind speeds and full polarizations. The current
surface with a typical internal wave phenomenon generated by the MITgecm numerical mode is
used, which has resolution of about 1/200<in longitude direction and 1/60<in latitude direction.
The current modulation of wave spectrum is considered in the KHCCO3 spectrum. Experimental
results indicate that current modulation on ocean scattering is more significant at lower wind
speeds. It is also noted that the current modulation of ocean scattering performs most remarkable
at cross-polarization, while has least effects at VV-polarization. The current modulation effect is
nonlinear to current velocity. At large current velocity, the current modulation effect could be
saturated, particularly for co-polarizations. More detailed numerical results will be given in the
presentation.
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