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The Gravity Recovery And Climate Experiment (GRACE) revealed ice sheets and glacier melting in many parts of the world.
While the Greenland Ice Sheet’s mass loss is equivalent to 0.6mm/yr sea level rise, a half of them is attributed to the changes
in glacier dynamics (van den Broeke et al., 2009). Namely, surface velocities of many glaciers in Greenland have increased
in the recent decade (Moon et al., 2012). Similary, such ice sheets and glacier’s mass loss also occurs in Svalbard and Novaya
Zemlya (Matsuo and Heki 2013), but the glacier velocitiy measurements in the 21st century are not reported yet. In this study,
we measured the glacier velocities with PALSAR derived by the ALOS satellite launched from Japan. We analyzed the
PALSAR data using the velocity mapping technique called pixel-offset tracking.

In Svalbard, we used PALSAR data acquired at January and June, 2008 to observe two glaciers Duvebreen and
Schweigaadbreen . Both glaciers speeded up by more than 20% from 1990s(Strozzi et al., 2008).

In Novaya Zemlya, we observed the entire glaciated region in 2007-2008 winter and 2008-2009 winter. As a result, almost all
the glacier’s velocities accelerated since 1990s(Strozzi et al., 2008). Some glacier’s velocities were twice as fast as those in
1990s. Additionally, it turns out that there are marked differences in the glacier’s velocities between the Barents Sea side and
the Kara Sea side. Glaciers in Barents Sea side were faster than that in Kara Sea side. We speculate this was due to difference
of subglacial topography. While each side has many calving glaciers, fjord coastlines are broader in the Barents Sea side rather
than in the Kara Sea side. Glaciers in the Barents Sea side might be affected by rising sea temperatures more sensitively.
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Figure.1 Study area. (a)Red square indicate the Novaya Zemlya shown in (b) and (c). Each red line in (b) indicate the major
glaciers in this area. (c) Horizontal ice velocity derived from six paths of ALOS/PALSAR offset tracking in 2007-2008 winter.
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