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Abstract

Mostglaciers in southern Tibet in recent years have been deteriorating losses of material and move-
ment slow down affected by global climate change, which has caused the geological disasters such
as glacial lake outbursts and landslides. This paper selects the Gongba Glacier located on the west
slope of Gongga Mountain as a typical research area, by using 28 SAR images acquired by ALOS PAL-
SAR serial satellites from 2007 to 2018 to carry out the time series monitoring and analysis of glac-
ier displacement by Stacking-POT method. The results showed that the displacement velocities of
the Gongba Glacier were affected by the slower slope of the terrain. The maximum speed of the Da-
gongba Glacier Basin and Icefall Area is 0.25 m/d, while the movement rate in the ice tongue is less
than 0.10 m/d. By comparing the topographic slope distribution of Gongba glacier, there is a high
correlation between the movement rate distribution of Gongba glacier and the terrain, and the dis-
placement increases with the slope. In addition, in terms of interannual variation, the average de-
celeration of the Gongba Glacier is about 0.005 m/d, and the average deceleration rate reaches
4.21%/a. This paper also supports relevant data for glacial degradation and cryosphere research.
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Figure 1. Study area and satellite images coverage
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S R E K g B3, RSTEVK 4K 10.6 km, [AL 19.1 km?, A2 510 1L FE 3 ME—# 10
km S UL ERKFERIOK)I[25]; (&8 D E AR W, Kotk IR 3950 m % 4600 m AUKEE, #K
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UKE DX Ry NGB VKT b X 34 e i o ALK )1, JEHR UK A o, B RIUKERY) 5 vk At
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1982~1983 4EFH RN WA RIA L 7E K /5T ELOK ) B G AEAT Il ok B A6 A v B A 5% 7B 3
WUKTRAFE SR s, K DT B UK A 3 B2 e KR s A7 T 0K v B39 34.8 m/a (0.095 m/d),
ANTT B UK AR A 3 i R I A A2 F- UK & 38N 36.6 m/a (0.10 m/d), 23T [F) 30 S5 O TR R A vk
JIVKE 35 1) 188.8 m/a (0.52 m/d) [25].
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Table 1. Imaging time of the satellite SAR images and the attribute information of the POT combination

F 1. SAR B BBEREHESHBEITHASRBRMESR

Fr5 PERFE ER- 724 MG T(d) B(m)
1 ALOS-1 20070109 20070712 184 2403
2 ALOS-1 20070712 20070827 46 263
3 ALOS-1 20070827 20071012 46 329
4 ALOS-1 20071012 20080112 92 398
5 ALOS-1 20080112 20080413 92 781
6 ALOS-1 20080413 20080714 92 —2670
7 ALOS-1 20080714 20080829 46 —2067
8 ALOS-1 20080829 20081129 92 1150
9 ALOS-1 20181129 20090301 92 482
10 ALOS-1 20090301 20090901 184 948
11 ALOS-1 20090901 20091017 46 269
12 ALOS-1 20091017 20100117 92 270
13 ALOS-1 20100117 20100304 46 449
14 ALOS-1 20100304 20100720 138 328
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15 ALOS-1 20100720 20100904 46 271
16 ALOS-1 20100904 20101020 46 92
17 ALOS-1 20101020 20101205 46 21
18 ALOS-1 20101205 20110120 46 388
19 ALOS-1 20110120 20110307 46 496
20 ALOS-2 20171201 20180112 42 186
21 ALOS-2 20180112 20180223 42 -120
22 ALOS-2 20180223 20180406 42 —238
23 ALOS-2 20180406 20180518 42 78
24 ALOS-2 20180518 20180629 42 8
25 ALOS-2 20180629 20180810 42 =73
26 ALOS-2 20180810 20180921 42 225

3.2. ET I E SAR & Stacking-POT BY7K) || TR E A FZHEEL

SAR BRI R AIFMZE S MG s aes R . FKRBO R s, At Ua o
SN T KNSRI o SRTT, (LA UK LR (K38 Bl FE (B 70 UK )1 ATIA F 3 m/d) 3 250 45 2R A0
K, H AT K)ALA2 78R BUR 22 {5 HIAB 3R O A2 il U D5 VR B T 38 T 67 1 AP 8 1 ) — 4R A2 371 (7
[9] [26]-[28].
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Figure 2. Flowchart of the Stacking-POT method
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Figure 3. Gongba Glacier displacement rate field
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Figure 4. Optical satellite image and topographic gradient of Gongba Glacier
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Figure 5. The topographic slope and displacement rate distribution of DD' profiles of Dagongba Glacier
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Figure 6. The topographic slope and displacement rate distribution of XX' profiles of Xiaogongba Glacier
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of Gongba Glacier
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