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Fig. 1  Geographic location of study area
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Fig.2  Calculation flow of glacier surface elevation change
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Glacier Surface Elevation Change in Southeastern Mt. Kangri Karpo
on Tibet during 2000—2014 Based on TerraSAR/TanDEM-X Data
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Abstract; Glaciers in Mt. Kangri Karpo of southeastern Qinghai — Tibet Plateau are marine glaciers, which are

more sensitive to global climate change than continental ones. It is of great significant to investigate glacier coverage
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changes at Mt. Kangri Karpo for a better knowledge of climate change effects. Unfortunately, the frequent cloudy
weather at Mt. Kangri Karpo limits the quality of optical images, which has become a bottleneck for glacier studies
in the area. Differential Interferometric Synthetic Aperture Radar ( D-InSAR ), provides a more accurate way to
study glacier elevation changes. Based on TerraSAR / TanDEM-X data in 2014 and SRTM DEM in 2000, this
research studied geodetic glacier surface elevation change and geodetic glacier mass balance changes in the
southeast of Mt. Kangri Karpo. The results showed that: (1) During 2000—2014, the glacier geodetic mass
change was —1.69 +0.12 Gt, i. e. the averaged glacier surface elevation change was —0.86 +0.13 m « a '

(2) The glacier surface elevation change had a positive correlation with the altitude. The Pearson coefficient was 0.
93. At the altitude of 3700 ~3900 m - a.s.l. , the glacier surface downwasting was more dramatic as the altitude
increases. From 3900 m to 5800 m - a.s. 1., glacier surface elevation change gradually increased from a negative
value to zero. While above 5800 m - a. s. 1., the glacier surface elevation change was always positive in the
accumulation area. (3) The debris-covered glaciers melted faster ( the average surface elevation change was by -
1.71 m - a ') than the exposed glaciers ( =0.73 m + a~'). (4) According to the meteorological data at Bomi,
Zayu and Zuogong stations, it showed that the annual mean air temperature had increased significantly during
2000—2014, while the annual precipitation did not present obvious change trend. Therefore, the rapid melting of
glaciers was mainly caused by regional rising temperatures. This study provides basic data support for understanding

the spatial-temporal glacier changes in the Qinghai — Tibet Plateau.

Key words: glacier change; TerraSAR/TanDEM-X; Differential Intereferometric Synthetic Aperture Radar ( D-
InSAR) ; climate change; Mt. Kangri Karpo; the Qinghai — Tibet Plateau



