Supplementary Information

Slowdown of glacier velocity emerging in the Zanskar Himalayas

Tirthankar Ghosh!?, RAAJ Ramsankaran', Felicity S McCormack?, Andrew N Mackintosh?

Affiliations

1 Department of Civil Engineering, Indian Institute of Technology Bombay, Mumbai, India

2 School of Earth, Atmosphere and Environment, Monash University, Clayton, VIC, Australia

S1. Data Information

Supplementary Table S1. Details of Satellite images and DEM used for annual velocity estimation and analysis, with

sensor name and spatial resolution. All the data extracted is from Path: 148, and Row: 37

Scene ID Satellite Date Spatial
Resolution
LTOS LITP 148037 19921024 20200914 02 T1 B2 Landsat 5 24-10-1992 30m
LTOS LITP 148037 19930824 20200913 02 T1 B2 Landsat 5 24-08-1993 30m
LTOS LITP 148037 19940726 20200913 02 T1 B2 Landsat 5 26-07-1994 30m
LTOS LITP 148037 19960901 20200911 02 T1 B2 Landsat 5 01-09-1996 30m
LTOS LITP 148037 19970920 20200909 02 T1 B2 Landsat 5 20-09-1997 30m
LTOS LITP 148037 19981009 20200908 02 T1 B2 Landsat 5 09-10-1998 30m
LEO7 L1TP 148037 19990817 20200918 02 T1 B8 Landsat 7 17-08-1999 15m
LEO7 L1TP 148037 20000904 20200917 02 T1 B8 Landsat 7 04-09-2000 15m
LEO7 L1TP 148037 20021028 20200916 02 T1 B8 Landsat 7 28-10-2002 15m
LTO0S5 LITP 148037 20081004 20200828 02 T1 B2 Landsat 5 04-10-2008 30m
LTO0S5 LITP 148037 20091007 20200825 02 T1 B2 Landsat 5 07-10-2009 30m
LTOS LITP 148037 20101010 20200823 02 T1 B2 Landsat 5 10-10-2010 30m
LTO0S LITP 148037 20110927 20200820 02 T1 B2 Landsat 5 27-09-2011 30m
LCO8 LI1TP 148037 20130714 20200912 02 T1 B8 Landsat 8 14-07-2013 15m
LCO8 LI1TP 148037 20141005 20200910 02 T1 B8 Landsat 8 05-10-2014 15m
LCO8 LI1TP 148037 20151008 20200908 02 T1 B8 Landsat 8 08-10-2015 15m
LCO08 LI1TP 148037 20160908 20200906 02 T1 B8 Landsat 8 08-09-2016 15m
LCO8 L1TP 148037 20171029 20200902 02 T1 B8 Landsat 8 29-10-2017 15m
LCO8 LI1TP 148037 20180829 20200831 02 T1 B8 Landsat 8 29-08-2018 15m
LCO08 LI1TP 148037 20190629 20200829 02 T1 B8 Landsat 8 29-09-2019 15m
LCO08 LI1TP 148037 20200919 20201006 02 T1 B8 Landsat 8 19-09-2020 15m
LCO8 LI1TP 148037 20210906 20210915 02 T1 B8 Landsat 8 06-09-2021 15m
LCO09 LITP 148037 20220901 20230331 02 T1 B8 Landsat 8 01-09-2022 15m
LCO09 LITP 148037 20230904 20230904 02 T1 B8 Landsat 8 04-09-2023 15m
DEM Data Version
ASTGTMV003 N33E076_dem 32643 ASTER GDEM - 30m
V003




Supplementary Table S2. Details for satellite image pairs used for glacier surface velocity, with the
estimated uncertainty

Inter-Annual Velocity
Velocity Image Pair Estimated Uncertainty (m year™)
24-10-1992 - 24-08-1993 4.57
24-08-1993 - 26-07-1994 4.33
26-07-1994 - 01-09-1996 4.63
01-09-1996 - 20-09-1997 4.92
20-09-1997 - 09-10-1998 3.71
17-08-1999 - 04-09-2000 5.58
04-09-2000 - 28-10-2002 5.09
04-10-2008 - 07-10-2009 4.38
07-10-2009 - 10-10-2010 5.49
10-10-2010 - 27-09-2011 4.73
14-07-2013 - 05-10-2014 3.44
05-10-2014 - 08-10-2015 1.32
08-10-2015 - 08-09-2016 1.36
08-09-2016 - 29-10-2017 0.85
29-10-2017 - 29-08-2018 2.09
29-08-2018 - 29-09-2019 2.26
29-09-2019 - 19-09-2020 1.08
19-09-2020 - 06-09-2021 1.81
06-09-2021 - 01-09-2022 1.62
01-09-2022 - 04-09-2023 1.00




Supplementary Table S3: Detailed elevation bin-wise glacier surface elevation changes statistics for each glacier. The
elevation data is binned into 50m bins for all the data analysis.



Glacier 1D | EIV I area domy U0 10000200 o) to@us201) Uit 100N aoisaon x|
4044 0.10 0.57 0.43 10.55 0.38 0.55 034 0.53 034
4094 034 0.53 0.40 0.45 030 0.59 027 064 033
4144 0.44 0.52 043 10.39 030 0.53 030 056 0.45
4194 090 0.68 0.48 0.57 030 0.64 0.8 0.64 040
4244 1.03 0.58 0.58 0.61 042 0.74 041 076 052
4294 094 0.68 0.56 0.66 047 0.70 041 071 057
4344 1.08 0.63 0.49 053 043 0.60 042 0.59 053
4394 143 0.67 0.50 063 040 0.74 034 080 050
;.3 4444 1.6 0.63 081 0.72 0.60 .89 0.56 095 0.78
2 4494 201 0.73 0.84 083 0.66 0.87 0.56 093 0.72
3 4544 1.89 017 0.78 051 0.54 0.89 052 1108 071
3 4594 226 0.45 0.67 0.64 047 0.93 0.54 101 0.73
% 4644 210 0.68 0.76 0.5 0.54 0.74 052 0.64 0.75
= 4694 222 0.27 133 10,20 L1 0.72 0.76 0.84 L1
5 4744 2.03 0.24 119 0.04 085 0,65 099 102 1.56
= 4794 2.65 0.12 1.29 027 0.74 0.53 0.66 0.82 113
4844 1.99 0.10 L11 021 0.68 0.36 0.60 0,60 0.98
4894 1.86 0.30 115 0.02 0.62 0.22 0.54 047 1.02
4944 141 0.53 139 020 0.78 0.04 0.63 0.32 112
4994 112 033 123 0.07 0.74 0.08 0.64 026 1.02
5044 1.08 0.42 134 022 031 0.07 0.64 0.09 097
5004 133 0.74 1.64 036 0.98 0.12 0.76 021 113
5144 1,30 0.88 139 041 031 0.04 0.70 10.39 119
5194 121 028 1.17 0.15 0.67 0.09 049 0.00 0.88
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-0.34
-0.07
0.00
-0.13

1.71
2.89
1.46
0.71
0.02
0.04
0.06
0.00
0.00
0.32
0.39
0.46
1.00
0.75
0.69
0.30
0.41
0.64
0.70
0.64
0.59
0.41
0.77
0.69
0.70
0.82
0.61

0.13

0.53

0.16
0.08
0.00
0.01

0.02
0.00
0.00
-1.39
-1.93
-2.17
-1.99
-2.40
-1.57
-1.06
-0.59
-0.48
-0.81
-0.76
-0.92
-0.69
-0.58
-0.49
-0.40
-0.28
-0.29

1.03
1.57
0.73
0.31
0.01
0.04
0.02
0.00
0.00
0.46
0.58
0.60
0.94
0.76
0.64
0.35
0.19
0.31
0.31
0.31
0.44
0.26
0.43
0.37
0.41
0.39
0.38

-0.12
0.03

-0.15
-0.06
0.00
0.01

0.02
0.00
0.00
-1.36
-1.95
-1.77
-1.72
-2.26
-1.52
-0.88
-0.56
-0.62
-0.53
-0.39
-0.50
-0.25
-0.32
-0.48
-0.52
-0.47
-0.34

0.59
0.70
0.58
0.28
0.02
0.03
0.04
0.00
0.00
0.71
0.61
0.54
0.85
0.69
0.65
0.49
0.35
0.45
0.42
0.44
0.46
0.39
0.52
0.54
0.66
0.94
0.69

-0.35
-0.58
-0.58
-0.21
0.00

0.01

0.03

0.00

0.00

-1.48
-2.50
-2.24
-1.77
-2.20
-1.46
-0.73
-0.52
-0.74
-0.33
-0.36
-0.43
0.02

-0.11
-0.51
-0.71
-0.73
-0.42

0.80
1.16
1.03
0.66
0.04
0.02
0.09
0.00
0.00
1.02
0.90
0.75
0.92
0.75
0.70
0.70
0.62
0.83
0.81
0.80
0.73
0.61
1.00
1.00
1.19
1.78
1.21
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5602
5652
5702
5752
5802
5852
5902
5952
6002
6052
3955
4005
4055
4105
4155
4205
4255
4305
4355
4405
4455
4505
4555
4605
4655
4705
4755

0.18
0.26
0.13
0.10
0.08
0.03
0.01
0.00
0.01
0.00
0.23
0.39
0.42
0.52
0.56
0.68
0.97
1.10
1.63
1.95
2.05
3.19
3.00
2.25
2.57
2.10
1.97

-0.17
-0.05
-0.41
-0.17
0.91

0.09

0.00
0.00
0.00
0.00
-0.54
-0.80
-0.86
-1.19
-1.20
-0.58
-0.74
-0.96
-1.06
-1.45
-1.39
-0.43
-0.92
-0.41
0.44

0.74

0.68

0.58
0.36
0.79
1.12
1.81
0.56
0.00
0.00
0.00
0.00
0.58
0.49
0.55
0.77
0.74
0.65
0.57
0.52
0.67
0.72
1.07
0.76
1.10
0.90
1.29
1.92
1.25

-0.13
-0.17
-0.18
-0.05
0.82
0.13
0.00
0.00
0.00
0.00
-0.40
-0.76
-0.91
-1.12
-1.06
-0.82
-0.88
-1.00
-1.07
-1.38
-1.26
-0.70
-0.99
-0.67
-0.17
-0.05
-0.03

0.38
0.37
0.33
0.55
1.80
0.39
0.00
0.00
0.00
0.00
0.39
0.47
0.48
0.58
0.48
0.51
0.43
0.38
0.48
0.53
0.65
0.47
0.70
0.57
0.63
0.99
0.69

-0.01
0.01

0.03

0.06
0.79

0.15

0.00
0.00
0.00
0.00
-0.22
-0.71
-0.91
-0.86
-0.71
-0.82
-0.82
-0.95
-1.22
-1.19
-0.98
-0.97
-0.78
-0.72
-0.73
-0.71
-0.64

0.39
0.53
0.45
0.52
1.86
0.33
0.00
0.00
0.00
0.00
0.26
0.65
0.54
0.57
0.48
0.51
0.40
0.43
0.58
0.46
0.41
0.44
0.47
0.40
0.44
0.58
0.55

0.22
-0.02
0.23

0.15

0.77
0.21

0.00
0.00
0.00
0.00
-0.04
-0.63
-0.91
-0.70
-0.51
-1.04
-0.90
-1.00
-1.28
-1.12
-0.82
-1.17
-0.75
-0.91
-1.30
-1.45
-1.29

0.66
0.83
0.94
1.06
1.89
0.45
0.00
0.00
0.00
0.00
0.25
0.90
0.71
0.80
0.74
0.75
0.57
0.53
0.73
0.58
0.71
0.66
0.77
0.61
1.01
1.27
1.00



4805
4855
4905
4955
5005
5055
5105
5155
5205
5255
5305
5355
5405
5455
5505
5555
5605
5655
5705
5755
5805
5855
5905
5955
6005
6055
6105

2.34
1.80
2.18
2.01
1.90
1.78
1.69
1.29
1.53
1.97
1.96
1.53
1.48
1.05
0.98
1.08
1.30
1.46
1.53
1.33
0.78
0.67
0.31
0.23
0.21
0.12
0.06

0.54
0.73
0.70
0.59
0.68
1.18
0.77
0.56
0.84
0.86
0.84
0.52
0.24
0.37
0.36
0.04
0.28
0.69

1.09
0.94
0.76
0.21
0.10
0.21
0.13
0.06

1.86
1.82
1.56
1.64
1.64
1.61
1.60
1.65
1.80
1.16
1.38
1.42
1.20
1.18
1.20
1.10
1.33
1.94
6.69
2.17
1.71
1.83
1.19
0.97
1.15
1.07
0.86

0.09
0.19
0.20
0.25
0.18
0.52
0.35
0.19
0.40
0.40
0.29
0.14
0.06
0.11
0.16
0.02
0.09
0.35
1.83
0.55
0.46
0.44
0.22
0.13
0.24
0.11
0.05

0.95
0.98
0.93
0.98
0.91
1.00
1.13
0.99
1.08
0.64
0.61
0.64
0.62
0.63
0.73
0.63
0.74
1.33
4.37
1.15
0.92
1.19
1.00
0.63
0.79
0.76
0.80

-0.26
-0.29
-0.21
-0.03
-0.28
-0.11
-0.04
-0.15
0.00
0.03
-0.14
-0.16
-0.13
-0.11
-0.02
0.00
-0.07
0.03
0.85
0.07
0.10
0.22
0.24
0.16
0.29
0.10
0.04

1.01
0.97
0.99
1.23
1.02
1.11
1.14
0.82
0.85
0.57
0.49
0.52
0.50
0.56
0.63
0.50
0.51
1.23
2.73
0.70
0.82
0.98
1.06
0.57
0.75
0.66
0.79

-0.70
-0.84
-0.70
-0.36
-0.75
-0.77
-0.45
-0.52
-0.42
-0.40
-0.67
-0.52
-0.33
-0.35
-0.23
-0.03
-0.25
-0.31
-0.22
-0.44
-0.35
-0.08
0.24
0.18
0.33
0.09
0.03

1.92
1.77
1.63
2.00
1.77
1.77
1.54
1.27
1.31
1.00
1.14
1.22
1.01
1.03
0.98
0.84
0.94
1.65
2.98
1.45
1.43
1.36
1.32
0.83
1.03
0.83
0.79
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6155
6205
6255
6305
6355
6405
6455
6505
4494
4544
4594
4644
4694
4744
4794
4844
4894
4944
4994
5044
5094
5144
5194
5244
5294
5344
5394

0.02
0.02
0.03
0.02
0.03
0.03
0.02
0.01
0.10
0.15
0.24
0.30
0.40
0.39
0.59
0.57
0.62
0.49
0.67
0.68
1.30
1.22
2.20
2.13
1.77
1.08
0.92

-0.10
0.49

0.39

0.00
-0.59
-5.80
-2.74
0.00
-0.72
-1.12
-0.97
-1.53
-1.88
-1.80
-1.73
-2.20
-2.05
-1.89
-1.07
-0.70
-0.59
0.01

0.00

0.27

0.55

0.64

0.63

0.70
1.08
0.89
0.00
3.55
9.67
7.25
0.00
0.49
0.73
0.49
0.57
0.62
0.84
0.97
1.09
0.99
0.78
0.96
0.77
0.95
1.36
1.33
1.34
1.34
1.21
1.02

-0.05
0.22
0.20
0.00
-0.61
-5.95
-2.81
0.00
-0.80
-1.08
-1.12
-1.69
-2.25
-2.21
-2.00
-2.11
-1.91
-1.76
-1.23
-0.92
-0.74
-0.27
-0.11
0.00
0.20
0.32
0.27

0.77
0.61
0.45
0.00
3.64
9.91
7.43
0.00
0.44
0.59
0.50
0.53
0.67
0.72
0.66
0.72
0.76
0.61
0.62
0.47
0.56
0.71
0.78
0.77
0.75
0.78
0.57

-0.01
-0.04
0.01

0.00
-0.64
-6.24
-2.95
0.00
-0.88
-1.06
-1.16
-1.60
-2.03
-1.99
-1.75
-1.65
-1.40
-1.31
-1.09
-0.98
-0.63
-0.36
-0.09
0.09

0.13

0.18

0.10

0.88
0.28
0.03
0.00
3.82
10.40
7.80
0.00
0.51
0.56
0.55
0.40
0.60
0.55
0.42
0.49
0.57
0.52
0.45
0.46
0.34
0.29
0.54
0.52
0.61
0.73
0.62

0.04
-0.31
-0.18
0.00
-0.66
-6.41
-3.03
0.00
-0.94
-1.07
-1.24
-1.62
-2.11
-2.00
-1.80
-1.43
-1.11
-1.02
-1.14
-1.21
-0.79
-0.65
-0.20
-0.17
-0.25
-0.15
-0.27

0.99
0.52
0.41
0.00
3.93
10.70
8.02
0.00
0.65
0.62
0.63
0.49
0.81
0.64
0.69
0.65
0.70
0.67
0.65
0.78
0.60
0.78
0.89
1.03
1.17
1.14
1.11
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5444
5494
5544
5594
5644
5694
5744
5794
5844
5894
5944
5994
6044
6094
6144
6194
4193
4243
4293
4343
4393
4443
4493
4543
4593
4643
4693

0.59
0.56
0.55
0.32
0.27
0.18
0.11
0.07
0.07
0.07
0.06
0.03
0.01
0.01
0.01
0.00
0.14
0.21
0.35
0.46
0.33
0.32
0.71
0.71
0.64
0.72
1.17

0.47
0.54
0.88
0.48
0.40
0.14
0.05
0.17
0.06
0.38
0.25
0.17
0.00
0.00
0.00
0.00
-1.69
-3.45
-3.25
-2.90
-2.50
-2.28
-1.89
-1.87
-1.67
-1.23
-1.28

0.89
1.17
1.71
1.57
1.28
0.62
0.63
0.35
0.21
0.74
0.82
0.95
0.00
0.00
0.00
0.00
1.09
0.65
0.73
0.72
0.67
0.77
0.55
0.72
0.74
0.67
0.59

0.29
0.39
0.57
0.41
0.31
0.09
0.09
0.15
0.10
0.33
0.27
0.30
0.00
0.00
0.00
0.00
-1.30
-2.72
-2.90
-2.91
-2.63
-2.43
-2.14
-1.87
-1.58
-1.32
-1.10

0.55
0.69
0.87
0.96
0.80
0.55
0.43
0.29
0.26
0.57
0.60
0.68
0.00
0.00
0.00
0.00
0.92
0.45
0.60
0.65
0.65
0.74
0.50
0.53
0.47
0.45
0.46

0.17
0.27
0.28
0.37
0.23
0.05
0.14
0.13
0.14
0.29
0.28
0.43
0.00
0.00
0.00
0.00
-1.24
-2.32
-2.86
-2.78
-2.72
-2.20
-1.67
-1.32
-1.18
-1.01
-0.64

0.60
0.59
0.72
0.83
0.66
0.71
0.49
0.41
0.37
0.50
0.49
0.56
0.00
0.00
0.00
0.00
0.66
0.44
0.66
0.73
0.70
0.73
0.49
0.40
0.35
0.40
0.42

0.00
0.12
-0.04
0.28
0.13

0.01

0.18
0.12
0.18
0.26
0.30
0.57
0.00
0.00
0.00
0.00
-0.99
-1.85
-2.70
-2.93
-3.07
-2.56
-2.19
-1.57
-1.17
-1.20
-0.66

0.98
0.99
1.49
1.32
0.98
0.99
0.73
0.61
0.49
0.54
0.53
0.60
0.00
0.00
0.00
0.00
0.50
0.54
0.74
1.03
0.89
0.94
0.69
0.52
0.53
0.67
0.45



4743
4793
4843
4893
4943
4993
5043
5093
5143
5193
5243
5293
5343
5393
5443
5493
5543
5593
5643
5693
5743
5793
5843
5893
5943
5993
6043

1.06
1.34
1.25
0.88
0.75
0.98
1.06
1.47
1.49
1.43
1.13
1.08
1.12
1.25
0.95
0.64
0.44
0.41
0.29
0.22
0.13
0.09
0.08
0.02
0.01
0.00
0.00

-1.09
-0.78
-0.71
-0.27
-0.04
0.18
-0.12
-0.09
-0.11
0.02
0.27
0.45
0.28
0.29
0.42
0.39
0.14
-0.12
-0.24
-0.25
-0.26
-0.35
-0.70
0.38
-0.14

0.65
0.64
0.67
0.92
1.09
1.03
1.09
1.03
0.97
1.19
1.41
1.37
1.11
1.25
1.32
1.27
1.12
0.80
0.67
0.84
1.01
1.56
1.82
0.67
0.69

-0.96
-0.67
-0.60
-0.32
-0.10
-0.01
-0.12
-0.10
-0.12
-0.05
0.02
0.14
0.04
0.05
0.24
0.27
0.14
-0.09
-0.12
-0.06
-0.13
-0.11
-0.24
0.32
0.07

0.43
0.43
0.45
0.55
0.65
0.68
0.71
0.61
0.56
0.74
0.85
0.79
0.62
0.64
0.75
0.75
0.60
0.49
0.42
0.44
0.69
1.10
1.16
0.36
0.15

-0.44
-0.40
-0.35
-0.19
-0.10
-0.02
-0.08
-0.02
0.04
-0.01
0.02

0.06
-0.03
-0.05
0.09

0.11

0.14
0.00
0.00
0.13

0.00
0.14
0.25

0.29

0.29

0.39
0.49
0.49
0.58
0.63
0.54
0.52
0.47
0.50
0.51
0.61
0.55
0.48
0.48
0.47
0.52
0.35
0.42
0.33
0.34
0.54
0.93
0.75
0.43
0.38

-0.42
-0.37
-0.33
-0.29
-0.20
-0.26
-0.13
-0.13
-0.04
-0.17
-0.29
-0.29
-0.30
-0.30
-0.13
-0.04
0.12
0.03
0.09
0.33
0.13
0.40
0.77
0.27
0.53

0.57
0.75
0.75
0.99
1.04
0.69
0.63
0.64
0.86
0.83
0.94
0.81
0.82
0.94
0.82
0.82
0.74
0.66
0.48
0.66
0.65
1.17
0.95
0.75
0.89
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6093
6143
6193
4534
4584
4634
4684
4734
4784
4834
4884
4934
4984
5034
5084
5134
5184
5234
5284
5334
5384
5434
5484
5534
5584
5634
5684

0.00
0.00
0.00
0.10
0.20
0.31
0.32
0.37
0.54
0.80
0.62
0.62
0.77
0.95
1.32
1.52
1.54
1.46
1.27
1.24
1.24
1.21
0.82
0.58
0.26
0.14
0.11

0.00
0.00
-1.78
-1.70
-1.85
-1.87
-1.78
-1.46
-1.38
-1.23
-1.17
-0.93
-0.87
-0.48
-0.01
-0.02
0.05
0.24
0.23
0.98
0.92
0.22
0.19
0.36
0.22
0.26

0.00
0.00
0.54
0.65
0.68
0.62
0.43
0.30
0.44
0.59
0.48
0.58
0.78
0.91
1.14
1.37
1.18
1.23
1.29
2.54
1.93
1.17
0.85
1.22
0.73
0.60

0.00
0.00
-1.74
-1.81
-1.97
-2.05
-2.03
-1.84
-1.64
-1.23
-1.09
-0.87
-0.81
-0.51
-0.16
-0.15
-0.21
-0.12
-0.07
0.43

0.29

0.01

0.02

0.20

0.09

0.11

0.00
0.00
0.34
0.65
0.59
0.56
0.33
0.35
0.51
0.52
0.43
0.38
0.46
0.45
0.64
0.73
0.66
0.66
0.72
1.48
0.96
0.58
0.51
0.72
0.35
0.27

0.00

0.00

-1.50
-1.42
-1.72
-1.58
-1.50
-1.31
-0.87
-0.90
-0.96
-0.71
-0.67
-0.48
-0.31
-0.20
-0.31
-0.29
-0.28
0.13

-0.09
-0.15
-0.12
0.07

-0.04
-0.04

0.00
0.00
0.31
0.47
0.45
0.44
0.22
0.25
0.40
0.46
0.58
0.59
0.54
0.45
0.60
0.66
0.53
0.46
0.46
0.89
0.41
0.38
0.38
0.36
0.26
0.31

0.00
0.00
-1.45
-1.45
-2.01
-1.95
-2.10
-1.71
-1.26
-0.98
-0.99
-0.68
-0.67
-0.57
-0.48
-0.34
-0.59
-0.66
-0.61
-0.46
-0.75
-0.44
-0.43
-0.14
-0.19
-0.21

0.00
0.00
0.34
0.58
0.66
0.59
0.27
0.42
0.57
0.59
0.84
0.92
0.90
0.87
1.14
1.27
1.05
1.00
0.86
1.39
1.14
0.92
0.67
0.62
0.64
0.68
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5734
5784
5834
5884
5934
5984
6034
6084
6134
6184
4594
4644
4694
4744
4794
4844
4894
4944
4994
5044
5094
5144
5194
5244
5294
5344
5394

0.11
0.10
0.05
0.04
0.04
0.02
0.01
0.01
0.02
0.02
0.04
0.11
0.13
0.25
0.34
0.41
0.48
0.50
0.88
0.94
0.92
0.91
1.03
1.13
1.20
0.99
0.73

0.25
0.08
0.25
0.09
-0.09
-0.34
0.00
0.00
0.00
0.00
-2.72
-1.83
-1.56
-1.32
-1.08
-1.16
-1.48
-1.49
-1.34
-1.25
-0.96
-0.82
-0.60
-0.75
-0.47
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Supplementary Figure S1: (a-1) Velocity distribution of different glaciers in different elevation zones (bin
size=50m) for different velocity time periods. Circles represent median values from each elevation bin,
and the Gaussian-smoothed (sigma=1.5) lines show the trend. Each time period (1999-2000, 2009-2010,
2014-2015 and 2019-2020) is represented.

Supplementary Figure S2: field photographs show a) the terminus of DDG in contact with the glacial
lake; b) the presence of icebergs (marked in yellow box) floating in the glacial lake, indicating that DDG
undergoes mechanical calving events. Photographs are from October 2023. (Photos taken by Andrew
Mackintosh)



