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Abstract: Objectives: Against the backdrop of global climate warming accelerating the melting of glaciers
and snow, which in turn triggers geological disasters such as glacier debris flows and glacial lake outburst
floods, monitoring glacier displacement using China’s independently developed Lutan—1 (IL'T-1) satellite
helps fill the gap in the currently limited research on this topic. Methods: We selected the Cuolangma Gla-
cier in Tibet, China, as the experimental subject and conducted a comparative study of glacier displacement
using offset tracking techniques with Sentinel-1A imagery and L. T—-1 imagery from 2022. Additionally, the
Helmert variance component estimation method was applied to jointly process both datasets to calculate the

glacier’s three-dimensional deformation rate. Results: Experimental results indicate that both the median
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window and mean window offset tracking methods improve the accuracy of offset calculations. It also
shows that LL'T—1 provides higher offset calculation accuracy and spatial resolution compared to Sentinel-
1A. Experimental results further reveal that the maximum cumulative displacements of the Cuolangma Gla-
cier in 2022 along the azimuth and line of sight (LOS) directions a 21.45 m and — 7.61 m, respectively. The
jointly processed three—dimensional deformation rate results show that, from April to September 2022, the
maximum deformation rates of the glacier in the east-west, north—south, and vertical directions were
—0.125m/d, 0.147 m/d, and —0.134 m/d, respectively. The displacement of the glacier’s upper part pri-
marily occurred towards the east and north, showing a gradual retreat trend. The displacement in the mid-
dle part primarily occurred towards the west and north, with glacier material gradually accumulating, and
the displacement in the lower part primarily occurred towards the east and north, also showing a gradual re-
treat trend. Conclusions: The 1.T-1 satellite data from China, using offset tracking technology, can effec-
tively monitor glacier movement and shows superior performance compared to Sentinel-1A. The joint pro-
cessing method provides a valuable reference for three—dimensional glacier monitoring in the high—altitude
regions of Tibet.
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1 LT-1HEZEGXAE
Table 1 Combination of LT-1 Data Interference Pairs

WB ERAREW WA L /d & EIEL/m

1 2022-04-01  2022-05-11 40 131.614
2 2022-04-10  2022-05-11 31 2.425
3 2022-04-10  2022-05-20 40 —12.597
4 2022-04-10  2022-09-25 168 —64.040
5 2022-04-24  2022-05-11 17 —51.414
6 2022-05-11  2022-05-20 9 —15.023
7 2022-05-11  2022-09-25 137 —66.487
8 2022-05-20  2022-09-25 128 —51.414

%2 Sentinel-1A HFEHETHE

Table 2 Combination of Sentinel-1A Data Interference Pairs

B EAREH WEGAH mEIEL/d A REEL/m

1 2021-12-21  2022-03-27 96 —102.415
2 2021-12-21  2022-05-04 144 —114.251
3 2022-02-07  2022-05-14 96 —53.246
4 2022-02-07  2022-07-01 144 12.638
5 2022-03-27  2022-07-01 96 54.048
6 2022-03-27  2022-08-18 144 —11.932
7 2022-05-14  2022-08-18 96 —0.095
8  2022-05-14  2022-10-05 144 102.951
9 2022-07-01  2022-10-05 96 37.067
10 2022-07-01  2022-11-22 144 —67.158
11 2022-08-18  2022-11-22 96 —1.179
12 2022-08-18  2023-01-09 144 146.633
13 2022-10-05  2023-01-09 96 43.587
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