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Digital elevation models (DEMSs) derived from SAR interferometry (INSAR) can be
significantly affected by volume decorrelation in different land cover areas. Volume
decorrelation occurs when radar signals interact with multiple scattering surfaces at different
heights and orientations. This effect causes the radar signals to scatter in multiple directions,
leading to a loss of coherence. The scattering phase center is consequently located beneath the
surface, resulting in biased elevation calculations for the actual land surface.

In bistatic radar systems like TanDEM-X, volume decorrelation can be derived from the
interferometric total coherence by considering various decorrelation sources affecting the
overall coherence [1]. The availability of this interferometric parameter as a layer in the
TanDEM-X products is highly valuable for a range of applications, such as the estimation of
penetration depth into snow or ice-covered surfaces or into forest canopy. This study presents
results obtained by directly using geocoded products within the TanDEM-X DEM Change Map
processing chain [2] to compute volume decorrelation for each acquisition. Applying the
equations from [3], volume decorrelation, together with the height of ambiguity, are used to
derive the penetration depth on ice and snow. This additional information helps to correct the
bias between the actual terrain surface and the measured phase center, leading to more realistic
elevation estimation.

A recent study on Aletsch glacier [4] has observed the elevation bias due to signal penetration
in an X-band derived DEM by comparing it to a coincident DEM acquisition from Pléiades
optical imagery. Here the elevation bias — averaged per elevation bin — can reach up to 4-8 m
in the accumulation area and a mean elevation difference over of -5.59 m which can in turn
reduce to about -4.29 m if additional local fine co-registration corrections are applied to this
complex topography area. We use these results to validate the circumstances under which a
signal penetration correction layer can be used to generate bistatic X-band DEMs that reflect
the actual ice/snow surface.
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