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Abstract: The wide-swath interferometric altimeter working at near-nadir is a newly developed ocean surface
topography measurement technology in recent years. Different from land elevation measurement, for the
dynamic ocean surface waves, they move randomly all the time and this brings bias in Synthetic Aperture
Radar (SAR) imaging and interferometric processes and leads to the final height measurement errors. For the
requirement of centimeter-level precision, this error is the main source of measurement errors. The errors due to
the characteristics of ocean surface and their impact on near-nadir InSAR’s precision are investigated. The
motion error theoretical model is established combining the characteristics of the ocean surface and InSAR
working mechanism, and the electromagnetic bias and layover bias are also taken into consideration. The error
models in different SAR modes under various sea states are simulated. The error model is validated by the
interferometric SAR full-link experimental simulation and the simulation results are consistent with the
theoretical values. The results show that the errors are approximately linear changing with the Doppler
centroid frequency and are proportional to the radial velocity of targets modulated by scattering. The errors are
not only related to the characteristics of the waves, but also related to system parameters. This work can

provide the feasible suggestions for future system design, error budget and data processing.
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