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Analysis of Surface Displacement of Glaciers and Sea Ice Around Canisteo Peninsula,
West Antarctica, by Using 4-pass DInSAR Technique

Hyangsun Han and Hoonyol Lee '

Department of Geophysics, Kangwon National University

Abstract : We extracted a surface displacement map of Canisteo Peninsula and the surrounding
area in West Antarctica by applying 4-pass DInSAR technique to two ERS-1/2 tandem pairs and
analyzed the surface displacement of glaciers and sea ice. In the displacement map, glaciers showed fast
motion pushing the adjoining land-fast sea ice which has the displacement in the same direction as the
glacier. Cosgrove ice shelf showed large displacement pushing the adjoining land-fast sea ice as well.
Some sea ice indicated the displacement that is opposite to the land-fast sea ice. This was because the
type of the sea ice is drift ice that is affected by ocean current. Therefore, we could confirmed the
boundary between land-fast sea ice and drift ice. It was difficult to distinguish ice shelf from ice sheet
because they showed similarities both in brightness of the SAR images and in fringe rates of the
interferograms. However, a boundary between fast-moving ice shelf and stable ice sheet was easily
confirmed in the displacement map after the phase unwrapping process.
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Fig. 1. ERS-1 SAR image of the study area obtained on
October 21, 1995 (100 km x 100 km). The background
image is Radarsat-1 SAR mosaic image (Jezek, 1999).
The coordinates of the center of the ERS-1 SAR image
is 73°48' S latitude and 102°20° W longitude (small box
on the upper left image).
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Table 1. ERS-1/2 tandem pairs used in this study

Track Orbit Date Polarizati Incidence Perpendicular Height
(ERS-1/2) (yy/mm/dd) ey angle baseline ambiguity
22310/ 95/10/21 .
g 2037 95/10/22 \'A% 234 400 m 2432 m
24314/ 96/03/09 .
4641 96/03/10 \AY% 234 1524 m 639 m
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Fig. 2. Earth-flattened interferograms of (a) diff-pair obtained
on October 21 and 22, 1995 and (b) topo-pair obtained
on March 9 and 10, 1996. (a) shows the phase by
deformation on glaciers, sea ice, and ice shelves
whereas (b) shows topographic phase with little
displacement phase.
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Fig. 3. The differential interferogram of the study area. The
topography phase in diff-pair interferogram is nearly
removed by topo-pair interferogram.
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Fig. 4. The map of displacement toward the line of sight of

radar extracted from phase unwrapped differential
interferogram.
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