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Fig. 2 Offsets in non-glacier area
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Fig. 5 Variation of daily average velocity along the mainstream of the trunk of Kunchhang Glacier
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Characteristics of recent surging of Kunchhang Glacier, East Karakoram

YANG Jingrui', JIANG Zongli', LIU Shiyin’, WANG Xin',
ZHANG Yong', ZHANG Zhen’, WEI Junfeng'

(1. Hunan Provincial Key Laboratory of Geo-Information Engineering in Surveying, Mapping and Remote Sensing, Hunan University
of Science and Technology, Xiangtan 411201, Hunan, China; 2. Institute of International Rivers and Eco-security ,
Yunnan University, Kunming 650500, China; 3. School of Geomatics, Anhui University of
Science and Technology , Huainan 232001, Anhui, China)

Abstract: The process and characteristics of glacier surging are important to understand glacier surging mecha-
nism. In this paper, the velocity and surface elevation of Kunchhang Glacier, East Karakoram are obtained and
analyzed by using Envisat-1/ASAR, Sentinel-1A, TerraSAR-X/TanDEM-X datasets. The results show that
from 2000 to 2012, the average thickness increasing of the central glacier upstream was (10. 19+1.79) m, and
the glacier receiving area was mainly melting, with an average thinning of (39.71x1.79) m; from 2012 to
2014, the formed bulge moved downward, with an average thickness increasing of (8.21%1.37) m; combined
with ICESat-2 laser altimetry data in 2018 and 2020, it is found that the overall thickness of reservoir area de-
creased by (9. 77+3.38) m, and the average thickness of central trunk (receiving area) was (19. 67+3. 38) m.
Surface velocity of the trunk of glacier has increased significantly since 2007, and has experienced two rapid
flow periods during 2017—2018, and the maximum velocity of the two stages reaches 2. 36 m-d™' and 2. 12 m-
d™, respectively. According to change of elevation and characteristics of flow velocity, we consider that Kunch-
hang Glacier experienced surging from 2007 to 2019. The time series of velocity shows that Kunchhang Glacier
was likely to be formed by mini-surge / avalanche in the reservoir area (surge front) , and the two rapid move-
ments suddenly decelerated at the end of summer. It is likely that the opening of the subglacial hydrological chan-
nel reduced the hydrostatic pressure under the ice, leading to the surge terminate, which belongs to the Alaskan-
type. According to the analysis of ITS_LIVE velocity data, the period of the surge is about 30 years. Comparing
with the Landsat images of time series, it is found that the southern branch of Kunchhang Glacier experienced
surging from 2004 to 2005, resulting in the disappearance of the small glacial lake between the terminus and the
glacier trunk.

Key words: glacier surging; glacier surface velocity; TerraSAR-X/TanDEM-X; ICESat-2/ATLAS; East Kara-

koram
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