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Accuracy improvement in DINSAR ice flow velocity measurements of Antarctic ice sheet
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Differential Interferometric Synthetic Aperture Radar (DInSAR) is an effective tool to measure flow rate of ice streams on
Antarctic continent. However, there is not much studies evaluating the accuracy of the flow rate measured by this technique. In
DInSAR images in the Antarctic ice sheet, surafce displacements are observed not only over the ice sheet but also over
outcrops. Since no displacements over the outcrops consider to occure for recurrence period of the satellite, it is suggested that
some artificial errors were included in the DINSAR image. In this presentation, we estimate errors based on the apparent
displacements over outcrops using ALOS/PALSAR data observed around Skallen, in the southern part of S6ya Coast (area of
90km to the south from Syowa Station), East Antarctica.

As one of the causes of the apparent displacements over outcrops, we suspected the error contained in the digital elevation
model (DEM) used to remove the topographic fringes in the interferograms. Until now, we used the ASTER-GDEM which has
a lot of errors over ice sheet area. Therefore, we have created a new DEM using ALOS/PRISM data (resolution 10m;
hereinafter referred to as PRISM-DEM). The PRISM-DEM was created by applying automatic stereoscopic processing to
stereo-capable images of ALOS/PRISM (Shooting date:2009/1/18, 3Scenes) in a digital mapping equipment, and then the
primary DEM was improved manually by adjusting triangulated irregular network (TIN).

We used ALOS/PALSAR data 13 pairs (Path633, Row 571-572), observed during the period from November 23, 2007
through January 16, 2011 in order to create INSAR images. After removing the topographic phases in the interferograms using
PRISM-DEM and ASTER-GDEM, we compared the apparent displacements over outcrop areas in the DINSAR images
obtained by applying the two DEMs.

Since the apparent displacements over outcrops obtained by applying PRISM-DEM is smaller than that by applying ASTER-
GDEM, accuracy in estimating displacement was improved by using PRISM-DEM. Even the case using PRISM-DEM,
however, there is a scene which contains the displacements over the outcrops up to 1.34m for 1 recurrence period of ALOS.
Moreover, the amounts of displacements differed depending on observed time. Therefore, it suggest that magnitude of error is
affected by time varing factors, such as orbit error, microwave propagation delay in atomosphere and ionosphere, aside from
error in DEM. In the future, we also intend to investigate these time varing factors.
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