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Abstract

Cross-interferometric synthetic aperture radar (CInSAR) technique from ERS-2 and Envisat images is capable of
generating submeter-accuracy digital elevation model (DEM). However, it is very difficult to produce high-quality
CInSAR-derived DEM due to the difference in the azimuth and range pixel size between ERS-2 and Envisat images as
well as the small height ambiguity of CInSAR interferogram. In this study, we have proposed an efficient method to
overcome the problems, produced a high-quality DEM over northern Alaska, and compared the CInSAR-derived DEM
with the national elevation dataset (NED) DEM from U.S. Geological Survey. In the proposed method, azimuth com-
mon band filtering is applied in the radar raw data processing to mitigate the mis-registration due to the difference in the
azimuth and range pixel size, and differential SAR interferogram (DInSAR) is used for reducing the unwrapping error
occurred by the high fringe rate of CInSAR interferogram. Using the CInSAR DEM, we have identified and corrected
man-made artifacts in the NED DEM. The wave number analysis further confirms that the CInSAR DEM has valid
signal in the high frequency of more than 0.08 radians/m (about 40 m) while the NED DEM does not. Our results indi-
cate that the CInSAR DEM is superior to the NED DEM in terms of both height precision and ground resolution.
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