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Two-dimensional sea surface current field inversion based
on SAR sub-aperture decomposition

Zhang Jiahui', Miao Hongli', Yang Zhonghao', Liu Kunchi'

(1. College of Physics and Optoelectronic Engineering, Faculty of Information Science Engineering, Ocean University of China, Qingdao
266100, China)

Abstract: Two single-scene SAR images observed by Radarsat-2 and Sentinel-1A were decomposed to obtain a
pair of SAR sub-aperture images at different azimuth-angles, respectively. Doppler centroid anomaly method was
used to invert the sea surface current of two sub-aperture images with different azimuth angles. The current field
was obtained by vector synthesis. The inversion results were verified by the HYCOM model data with spatio-tem-
poral matching. The results show that the root mean square (RMS) of the current velocity between the synthesized
result by two sub-aperture images of Radarsat-2 and the HY COM model data is 0.09 m/s, and the correlation coeffi-
cient is 0.64. The RMS of current direction is 10.49° and the correlation coefficient is 0.78 of this group data. As
for the results of the Sentinel-1A image, the RMS of the current velocity is 0.06 m/s, and the correlation coefficient
is 0.82. The RMS of the current direction is 2.85°, and the correlation coefficient is 0.86. It can be seen that the two-
dimensional ocean currents field can be effectively inverted based on the two sub-aperture SAR images that decom-
posed from single-scene SAR image. The inversion accuracy is related to the relative direction of the radar’s look-
ing direction and the real current vector. The inversion accuracy of the sea surface current field can be higher when

the relative angle is small.

Key words: SAR; sub-aperture; Doppler centroid anomaly; two-dimensional current field; HYCOM
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