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Abstract : Global interest in climate change and sea level rise has led to active research on the
velocities of glaciers. In studies about the velocity of glaciers, in-situ measurements can obtain the most
accurate data but have limitations to acquire periodical or long-term data. Offset tracking using SAR is
actively being used as an alternative of in-situ measurements. Offset tracking has a limitation in that the
accuracy of observation is lower than that of other observational techniques, but it has been improved by
recent studies. Recent studies in the Uvérsbreen glacier area have shown that glacier altitudes decrease at
a rate of 1.5 m/year. The glacier displacement velocities in this region are heavily influenced by climate
change and can be important in monitoring and forecasting long-term climate change. However, there are
few concrete examples of research in this area. In this study, we applied the improved offset tracking
method to observe the two-dimensional velocity in the Uvérsbreen glacier. As a result, it was confirmed
that the glacier moved at a maximum rate of 133.7 m/year. The measruement precisions for azimuth and
line-of-sight directions were 5.4 and 3.3 m/year respectively. These results will be utilized to study long-
term changes in elevation of glaciers and to study environmental impacts due to climate change.
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Fig. 1. Study Area, Solid line indicates Uvérsbreen glacier, Svalbard; white dashed polygons indicate
permafrost area (Humlum et al., 2003; Brandt et al., 2007); small scale image captured from Google
Earth; and large scale image is from Sentinel-2 RGB image acquired at 20160427.
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Table 1. System parameters of TerraSAR-X

Parameter Value
Effective Azimuth Antenna Dimension (m) 4.8
Effective Doppler Bandwidth (Hz) 2739.24
Pulse Repetition Frequency (Hz) 3688.44
Chirp Bandwidth (MHz) 150
Carrier Frequency (GHz) 9.65
Sampling Frequency (MHz) 164.9
Azimuth Pixel Spacing (m) 1.91
Ground Range Pixel Spacing (m) 1.57
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Table 2. Parameters of interferometric pairs used for this study

Temporal | Perpendicular
No Acquisition date Baseline Baseline
(days) (m)
1 2014101120141022 11 57
2 2014102220141102 11 -118
3 2014110220141113 11 22
4 2014111320141124 11 113
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Fig. 2. Detailed work flow in this study.
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Fig. 3. Azimuth (a, b) and LOS (c, d) displacements measurements of the interferometric pair 20141011_20141022 based on offset
tracking methods; (a, ¢) : Conventional; (b, d) : proposed by (Chae et al., 2017).
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Fig. 5. Enlarged images of the white broken line on Fig. 4 (a~d).
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Fig. 6. Glacier velocity maps by applying multi-kernel offset tracking approach. (a) and (b) indicate azimuth
and LOS velocity maps of the pair 20141011_20141022 respectively; (c) and (d) indicate azimuth
and LOS velocity maps of the pair 20141102_20141113 respectively.
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