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Abstract: The precise polar digital elevation model (DEM) is of great significance for national polar research and
exploration. The distributed synthetic aperture radar interferometric (InSAR) mapping satellite TanDEM-X developed
by the German Space Agency has been proved to be an effective tool for obtaining a wide range and high precise DEM.
However, the DEM over polar regions has deviation due to the penetration of X-band into the snow and ice surface. At
present, there are few researches on the penetration of X-band in polar regions. The depth of X-band penetration is
estimated in the Lambert basin, Antarctica by differencing the high-resolution Antarctic ice and snow DEM generated
from TanDEM-X bistatic interferometric data with the REMA (reference elevation model of Antarctica) DEM from
the same season. The results show that most of the penetration depth over the ice sheet surface near the down-stream of
Mellor glacier is 0.5 m. A small part of the area has observations larger than 2 m. The Lambert Glacier (ice stream)
has observations around 1-2 m. However, in mountainous areas the observations can be up to 3.9 m. Since the
penetration depth decreases with the water content in the snow/ice layer, most of the high penetrations are found over
inland areas with high altitudes, while the low penetrations are found over ice flow and coastal areas with low altitudes.
The estimation of the X-band penetration depth is the premise of determining the polar mapping accuracy of TanDEM-
X images, and to some extent can help to optimize the working mode of subsequent domestic distributed SAR mapping
satellite constellation in polar regions.
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Fig.1 Map of the study site
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Fig.6 Distribution of derived X-band penetration depth in study area
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