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Abstract

monitor the vast open ocean. However, a frequent confusion between the SAR image azimuth angle énic

The spaceborne Synthetic Aperture Radar (SAR) is a broadly acknowledged technique to

and the satellite flight direction ¢sar exists in the data processing and geophysical applications, which
influences for instance the accuracy of SAR wind inversions. An overview of ¢mie derivation from the
transformation of the spatial satellite coordinate systems is presented in this paper, along with a method
for calculating ¢mg based on the Ground Control Points (GCP). By analyzing a set of 0.7 million Sen-
tinel-1 SAR wave mode images acquired in 2016, we quantify the systematic bias between ¢nic and ¢sar
and find out that this bias is related to the incidence angle and orbital direction. It can be accurately fit-
ted using a fifth-order polynomial relative to latitude. The misuse of ¢sar is demonstrated to approxi-
mate ¢ can lead to nonnegligible wind retrieval errors. The spatial distribution of this wind error is
non-uniform and differs between ascending and descending orbits, with a wind speed bias of 40.5 m-s .

Results obtained in this study evidence that the precise estimate of ¢nic are significant to various SAR

applications in relevant studies. The proposed method here also holds practical reference for other satel-
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lite SAR missions.
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Fig. 1

Ilustration of SAR imaging geometries without (a) and with (b) consideration of the curved Earth’s surface.

The satellite heading ¢sat is the angle of its flighting direction relative to the North. The image heading

dnve is the angle of geolocated azimuth direction of each pixel relative to the North
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Two Sentinel-1WV cases of ascending (a) and descending (b) showing the GCPs in blue points,

¢mc calculated using GCPs in blue arrows and ¢gar in red arrows
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