Supplementary material to: Proglacial lakes drive ice flow decoupling between Himalayan glacier accumulation and ablation zones

Far WestSupplementary Figure 1 | Ice velocities for glaciers in the Far West region. Monthly ice surface velocities from 2017 to 2024 for individual study glaciers in the Far West region, velocities speeds above (blue) and below (red) the Equilibrium Line Altitude (ELA).


Central west
Supplementary Figure 2 | Ice velocities for glaciers in the Central West region. Monthly ice surface velocities from 2017 to 2024 for individual study glaciers in the Central West region, displaying velocities above (blue) and below (red) the ELA.

Central	
	
Central EastSupplementary Figure 3 | Ice velocities for glaciers in the Central region. Monthly ice surface velocities from 2017 to 2024 for individual study glaciers in the Central region, displaying flow speeds above (blue) and below (red) the ELA.


EastSupplementary Figure 5 | Ice velocities for glaciers in the East region. Monthly ice surface velocities from 2017 to 2024 for individual study glaciers in the East region, displaying flow speeds above (blue) and below (red) the ELA.

Supplementary Figure 4 | Ice velocities for glaciers in the Central East region. Monthly ice surface velocities from 2017 to 2024 for individual study glaciers in the Central East region, displaying flow speeds above (blue) and below (red) the ELA.



Far East
Supplementary Figure 6 | Ice velocities for glaciers in the Far East region. Monthly ice surface velocities from 2017 to 2024 for individual study glaciers in the Far East region, displaying flow speeds above (blue) and below (red) the ELA.


	
	

	No.
	Region
	Glacier
	RGIID
	Long (o)
	Lat (o)
	Area (km2)
	Length (m)
	Min altitude (m)
	Max altitude (m) 
	Slope Lower (o)
	Slope Upper (o)
	Mean ice thickness (m)
	Aspect (o)
	Debris cover (%)

	1
	Far West
	RGI60-14.18755
	RGI60-14.18755
	76.13
	33.82
	8.5
	8683
	4080
	5747
	9.32
	21.55
	148.1
	358
	20.0

	2
	Far West
	Dalung glacier
	RGI60-14.18707
	76.19
	33.93
	3.1
	7019
	4360
	5710
	10.02
	12.9
	132.1
	54
	7.3

	3
	Far West
	Gepang Gath glacier
	RGI60-14.15623
	77.24
	32.50
	6.6
	4371
	3924
	5443
	8.37
	25.45
	113.2
	332
	50.5

	4
	Far West
	RGI60-14.09057
	RGI60-14.09057
	78.06
	34.40
	3.1
	4073
	5314
	6177
	9.11
	10.32
	N/A
	61
	9.1

	5
	Central West
	Lalung glacier
	RGI60-14.27786
	81.92
	30.36
	3.6
	4515
	5249
	6017
	5.47
	8.4
	N/A
	18
	9.7

	6
	Central West
	Jiemayangzong glacier
	RGI60-13.26974
	82.16
	30.21
	10.9
	11047
	5086
	6299
	5.54
	7.13
	216.5
	40
	0.0

	7
	Central West
	Asejiaguo Glacier
	RGI60-13.26929
	82.22
	30.09
	14.1
	10407
	4901
	6605
	6.71
	11.49
	181.2
	98
	0.0

	8
	Central West
	Garfong glacier
	RGI60-15.10994
	82.73
	29.80
	14.4
	11468
	5107
	6501
	5.18
	8.22
	242.0
	42
	5.8

	9
	Central West
	East Chazu Glacier
	RGI60-13.26909
	82.96
	29.71
	3.2
	4874
	5387
	6222
	6.83
	15.11
	117.6
	16
	0.0

	10
	Central
	RGI60-13.26666
	RGI60-13.26666
	84.53
	28.89
	2.1
	4789
	5574
	6277
	7.23
	9.21
	84.0
	337
	0.0

	11
	Central
	Thulagi glacier
	RGI60-15.05140
	84.54
	28.52
	4.9
	11397
	4073
	7582
	14.32
	15.21
	169.3
	228
	16.7

	12
	Central
	RGI60-15.10273
	RGI60-15.10273
	85.45
	28.65
	2.6
	3605
	5361
	6697
	14.62
	29.93
	45.4
	82
	8.8

	13
	Central
	RGI60-15.10276
	RGI60-15.10276
	85.48
	28.63
	2.5
	5362
	4985
	6215
	14.67
	15.47
	102.9
	28
	11.2

	14
	Central
	Gangbu glacier
	RGI60-15.10279
	85.52
	28.58
	6.0
	6598
	5158
	7146
	13.46
	14.81
	115.1
	17
	10.9

	15
	Central
	Lanong glacier
	RGI60-15.10283
	85.56
	28.57
	2.8
	2365
	5541
	7247
	16.04
	27.11
	53.7
	44
	8.7

	16
	Central
	Xiuke glacier
	RGI60-15.10285
	85.57
	28.55
	3.3
	5730
	5367
	7263
	7.46
	29.44
	146.1
	68
	17.4

	17
	Central
	Guolu north
	RGI60-15.10290
	85.62
	28.47
	2.3
	4630
	5295
	6701
	18.46
	24.14
	65.5
	90
	4.4

	18
	Central
	Guolu south
	RGI60-15.10290
	85.62
	28.47
	4.8
	4630
	5295
	6701
	11.71
	31.26
	88.2
	336
	4.4

	19
	Central
	Yebokangjiale glacier
	RGI60-15.10255
	85.75
	28.39
	14.6
	10489
	5587
	7332
	12.06
	18.06
	133.1
	23
	5.1

	20
	Central
	Longmojian glacier
	RGI60-15.09587
	86.24
	28.32
	4.8
	6455
	5397
	6782
	6.3
	14.51
	141.5
	350
	9.1

	21
	Central
	RGI60-15.09599
	RGI60-15.09599
	86.28
	28.34
	4.3
	7502
	5560
	6923
	6.53
	14.73
	139.9
	341
	3.7

	22
	Central
	Duiya glacier
	RGI60-15.10232
	86.36
	28.33
	9.1
	11683
	5497
	7221
	6.11
	9.84
	209.1
	8
	9.4

	23
	Central
	RGI60-15.09771
	RGI60-15.09771
	86.48
	27.98
	9.0
	9557
	5057
	7108
	9.41
	13.3
	98.1
	247
	28.2

	24
	Central
	Dangpu glacier
	RGI60-15.09785
	86.52
	28.03
	2.1
	3288
	5085
	6355
	8.41
	17.44
	82.9
	292
	51.1

	25
	Central
	RGI60-15.03448
	RGI60-15.03448
	86.53
	27.87
	8.6
	17977
	4577
	6658
	8.88
	4.81
	178.7
	200
	17.7

	26
	Central
	RGI60-15.09795
	RGI60-15.09795
	86.55
	28.17
	3.1
	3677
	5107
	6525
	14.75
	14.94
	107.8
	338
	5.7

	27
	Central
	Yanong glacier
	RGI60-15.09799
	86.56
	28.12
	2.2
	3422
	5064
	6350
	20.64
	31.33
	68.4
	318
	18.4

	28
	Central
	Imja Glacier
	RGI60-15.03743
	86.96
	27.92
	4.6
	8812
	5021
	7988
	7.62
	13.52
	157.4
	203
	41.2

	29
	Central
	Karda glacier
	RGI60-15.09805
	87.01
	28.05
	9.7
	9448
	5621
	7162
	6.36
	12.69
	137.9
	67
	2.7

	30
	Central
	RGI60-15.03366
	RGI60-15.03366
	87.01
	27.83
	8.2
	13847
	4550
	6678
	10.01
	8.98
	172.2
	104
	10.8

	31
	Central East
	Coqung Glacier
	RGI60-15.10564
	87.59
	28.18
	2.1
	3830
	5082
	6655
	11.77
	24.81
	66.4
	271
	41.0

	32
	Central East
	Jincuo glacier
	RGI60-15.10314
	87.61
	28.19
	6.0
	3935
	5403
	6700
	21.09
	18.42
	65.7
	91
	2.2

	33
	Central East
	G087727E27878N
	RGI60-15.10633
	87.73
	27.88
	9.1
	5094
	5194
	6265
	9.08
	12.96
	107.5
	294
	23.7

	34
	Central East
	RGI60-15.10663 North
	RGI60-15.10663
	87.81
	27.92
	8.2
	6539
	5018
	6007
	13.36
	11.49
	96.2
	276
	22.2

	35
	Central East
	RGI60-15.10673
	RGI60-15.10673
	87.84
	27.96
	8.6
	5106
	5318
	6217
	8.5
	8.5
	117.9
	332
	11.6

	36
	Central East
	RGI60-15.02885
	RGI60-15.02885
	87.98
	27.87
	2.8
	5312
	5212
	6620
	11.86
	19.84
	89.2
	227
	5.2

	37
	Central East
	Longbasaba Glacier
	RGI60-15.10407
	88.06
	27.91
	4.8
	4798
	5585
	6771
	12.88
	17.76
	96.3
	16
	5.0

	38
	Central East
	Kaer Glacier
	RGI60-15.10434
	88.11
	27.91
	2.3
	9668
	5510
	7388
	8.66
	23.63
	127.2
	326
	8.5

	39
	Central East
	RGI60-15.02908
	RGI60-15.02908
	88.14
	27.92
	4.8
	4477
	5453
	6661
	14.52
	17.3
	96.1
	64
	13.2

	40
	Central East
	South Lohnak
	RGI60-15.02698
	88.16
	27.90
	4.3
	7398
	5202
	7409
	7.94
	24.84
	136.3
	41
	12.3

	41
	Central East
	RGI60-15.03150
	RGI60-15.03150
	88.21
	27.81
	2.1
	7515
	5409
	6490
	8.7
	13.39
	134.6
	71
	23.1

	42
	Central East
	RGI60-15.02867
	RGI60-15.02867
	88.22
	27.85
	9.7
	4008
	5205
	6582
	13.2
	12.54
	125.6
	88
	31.2

	43
	Central East
	Qumi glacier
	RGI60-15.10463
	88.25
	27.97
	4.6
	6668
	5335
	6482
	10.58
	13.34
	110.2
	341
	2.7

	44
	Central East
	Tista Khangtse glacier
	RGI60-15.03049
	88.82
	27.95
	9.0
	6551
	5314
	6856
	11.82
	25.34
	85.1
	14
	5.3

	45
	East
	RGI60-15.10967
	RGI60-15.10967
	89.56
	28.13
	2.6
	3550
	5109
	6126
	11.15
	18.55
	118.4
	346
	11.7

	46
	East
	RGI60-15.02263
	RGI60-15.02263
	89.87
	28.14
	5.4
	6802
	4571
	6030
	11.24
	10.13
	145.8
	351
	6.6

	47
	East
	RGI60-13.26404
	RGI60-13.26404
	90.00
	28.22
	11.0
	11615
	5084
	6836
	6.82
	14.1
	224.1
	15
	0.0

	48
	East
	Shimo Glacier
	RGI60-13.26415
	90.04
	28.19
	14.4
	13635
	5175
	6881
	5.88
	7.29
	301.8
	21
	0.0

	49
	East
	RGI60-13.26432
	RGI60-13.26432
	90.08
	28.38
	2.4
	2283
	5725
	6088
	8.1
	10.09
	127.0
	62
	0.0

	50
	East
	Shie Glacier
	RGI60-13.26437
	90.11
	28.18
	11.0
	9756
	5181
	6911
	7.35
	14.91
	159.5
	31
	0.0

	51
	East
	Bechung Glacier
	RGI60-15.02369
	90.21
	28.13
	4.0
	5325
	4342
	6044
	14.91
	34.09
	102.3
	170
	40.7

	52
	East
	Thorthormi Glacier
	RGI60-15.02371
	90.28
	28.13
	3.5
	6853
	4452
	6894
	6.93
	28.66
	203.8
	185
	15.8

	53
	East
	Lugge Glacier
	RGI60-15.02373
	90.32
	28.12
	3.1
	9069
	4538
	6872
	17.4
	22.86
	142.0
	159
	11.1

	54
	East
	RGI60-15.10764
	RGI60-15.10764
	90.48
	28.23
	2.6
	3341
	5651
	6689
	17.49
	23.81
	54.2
	13
	4.3

	55
	East
	Cuogalong glacier
	RGI60-15.10814
	90.55
	28.07
	7.6
	9531
	4946
	6540
	7.26
	14.07
	182.8
	87
	8.4

	56
	East
	Gongzhang glacier
	RGI60-15.10827
	90.57
	28.05
	2.0
	2826
	5161
	5833
	10.3
	12.43
	79.2
	70
	8.0

	57
	East
	Zharilang glacier
	RGI60-15.10839
	90.58
	28.25
	5.9
	4846
	5477
	6808
	9.82
	25.95
	84.2
	2
	3.9

	58
	East
	Nagangge glacier
	RGI60-15.10892
	90.72
	28.08
	3.1
	4803
	5032
	5968
	10.95
	13.4
	109.0
	70
	5.7

	59
	East
	RGI60-15.10897
	RGI60-15.10897
	90.74
	28.07
	2.4
	3968
	5147
	6199
	6.9
	14.87
	106.9
	354
	15.8

	60
	East
	RGI60-15.02591
	RGI60-15.02591
	90.75
	28.03
	5.0
	7548
	4888
	6055
	9.71
	9.73
	162.2
	224
	5.4

	61
	East
	Bailang glacier
	RGI60-15.10906
	90.78
	28.07
	3.3
	4538
	5211
	6186
	7.17
	22.86
	137.8
	7
	6.2

	62
	East
	RGI60-15.01637
	RGI60-15.01637
	91.12
	28.35
	5.3
	7548
	4791
	6699
	16.88
	13.71
	105.9
	237
	9.8

	63
	East
	RGI60-15.02054
	RGI60-15.02054
	91.59
	28.00
	2.2
	4381
	4814
	5912
	16.88
	13.71
	101.7
	20
	13.9

	64
	East
	Daishapu glacier
	RGI60-15.01485
	92.70
	28.03
	10.6
	16640
	4992
	6834
	7.27
	7.93
	203.7
	221
	15.6

	65
	Far east
	RGI60-13.01871
	RGI60-13.01871
	93.46
	30.50
	6.0
	4077
	4815
	6027
	17.35
	11.24
	111.2
	316
	0.0

	66
	Far east
	RGI60-13.02800
	RGI60-13.02800
	93.50
	30.51
	3.4
	4581
	4753
	6058
	17.07
	11.32
	122.4
	47
	0.0

	67
	Far east
	RGI60-13.03861
	RGI60-13.03861
	93.64
	30.28
	9.3
	7445
	4201
	6828
	21.85
	16.21
	178.3
	177
	0.0

	68
	Far east
	RGI60-13.03024
	RGI60-13.03024
	93.70
	30.27
	6.7
	12635
	4033
	6474
	7.96
	14.14
	298.0
	108
	0.0

	69
	Far east
	RGI60-13.03848
	RGI60-13.03848
	93.78
	30.92
	2.8
	5922
	4954
	6911
	8.23
	14.71
	162.8
	352
	0.0

	70
	Far east
	RGI60-13.03316
	RGI60-13.03316
	93.81
	30.92
	12.7
	6920
	4744
	6893
	17.15
	19.28
	161.9
	354
	0.0

	71
	Far east
	RGI60-13.00834
	RGI60-13.00834
	94.26
	30.11
	3.4
	7160
	3914
	6192
	16.48
	26.18
	178.4
	119
	0.0

	72
	Far east
	RGI60-13.01329
	RGI60-13.01329
	94.57
	30.56
	22.7
	17442
	3925
	6697
	6.51
	9.28
	329.9
	330
	0.0

	73
	Far east
	RGI60-13.01333
	RGI60-13.01333
	94.58
	30.51
	9.7
	13453
	4002
	6127
	6.03
	8.78
	259.1
	164
	0.0

	74
	Far east
	RGI60-13.00643
	RGI60-13.00643
	94.93
	30.61
	16.0
	10791
	4345
	6187
	10.53
	16.45
	192.3
	46
	0.0

	75
	Far east
	RGI60-13.01044
	RGI60-13.01044
	95.04
	30.51
	2.7
	5407
	4335
	6019
	16.12
	27.29
	109.0
	174
	0.0

	76
	Far east
	RGI60-15.01077
	RGI60-15.01077
	95.12
	30.63
	10.8
	11663
	4287
	5961
	6.66
	14.9
	253.3
	80
	16.8


Supplementary Table 1 | Study glacier names, distribution and characteristics.




	No.
	Region
	Glacier
	RGIId
	MAT (oC)
	MAP_(mm)
	Temperature trend (oC yr-1)
	Precipitation trend (mm yr-1)

	1
	Far west
	RGI60-14.18755
	RGI60-14.18755
	-9.94
	27612.05
	0.20
	-251.07

	2
	Far west
	Dalung glacier
	RGI60-14.18707
	-10.16
	21796.19
	0.18
	-204.29

	3
	Far west
	Gepang Gath glacier
	RGI60-14.15623
	-7.91
	47256.56
	0.23
	-321.57

	4
	Far west
	RGI60-14.09057
	RGI60-14.09057
	-14.58
	14221.64
	0.38
	-54.14

	5
	Central west
	Lalung glacier
	RGI60-14.27786
	-8.70
	24188.15
	0.23
	-73.49

	6
	Central west
	Jiemayangzong glacier
	RGI60-13.26974
	-9.48
	26430.42
	0.19
	-88.26

	7
	Central west
	Asejiaguo Glacier
	RGI60-13.26929
	-8.03
	31653.24
	0.19
	-94.29

	8
	Central west
	Garfong glacier
	RGI60-15.10994
	-9.46
	23779.10
	0.15
	-70.76

	9
	Central west
	East Chazu Glacier
	RGI60-13.26909
	-8.09
	18744.89
	0.28
	-41.21

	10
	Central
	RGI60-13.26666
	RGI60-13.26666
	-8.99
	27703.16
	0.15
	1.53

	11
	Central
	Thulagi glacier
	RGI60-15.05140
	-1.26
	96233.79
	0.20
	-197.94

	12
	Central
	RGI60-15.10273
	RGI60-15.10273
	-5.92
	26970.38
	0.38
	-0.19

	13
	Central
	RGI60-15.10276
	RGI60-15.10276
	-7.32
	28849.45
	0.34
	5.57

	14
	Central
	Gangbu glacier
	RGI60-15.10279
	-7.32
	28849.45
	0.34
	5.57

	15
	Central
	Lanong glacier
	RGI60-15.10283
	-6.33
	24182.37
	0.32
	10.32

	16
	Central
	Xiuke glacier
	RGI60-15.10285
	-6.33
	24182.37
	0.32
	10.32

	17
	Central
	Guolu North
	RGI60-15.10290
	-7.52
	30452.79
	0.32
	4.43

	18
	Central
	Guolu South
	RGI60-15.10290
	-7.52
	30452.79
	0.32
	4.43

	19
	Central
	Yebokangjiale glacier
	RGI60-15.10255
	-7.25
	37363.92
	0.41
	-7.10

	20
	Central
	Longmojian glacier
	RGI60-15.09587
	-7.77
	33444.56
	0.16
	-33.67

	21
	Central
	RGI60-15.09599
	RGI60-15.09599
	-8.99
	30738.58
	0.25
	1.54

	22
	Central
	Duiya glacier
	RGI60-15.10232
	-8.14
	27130.21
	0.23
	8.77

	23
	Central
	RGI60-15.09771
	RGI60-15.09771
	-5.83
	41929.19
	0.16
	-11.65

	24
	Central
	Dangpu glacier
	RGI60-15.09785
	-5.83
	41929.19
	0.16
	-11.65

	25
	Central
	RGI60-15.03448
	RGI60-15.03448
	-5.75
	55720.88
	0.25
	17.11

	26
	Central
	RGI60-15.09795
	RGI60-15.09795
	-5.26
	22993.02
	0.13
	1.97

	27
	Central
	Yanong glacier
	RGI60-15.09799
	-7.25
	24182.37
	0.24
	10.32

	28
	Central
	Imja Glacier
	RGI60-15.03743
	-8.67
	44844.12
	0.26
	-30.68

	29
	Central
	Karda glacier
	RGI60-15.09805
	-9.98
	34476.17
	0.31
	16.91

	30
	Central
	RGI60-15.03366
	RGI60-15.03366
	-6.43
	61003.84
	0.25
	-155.72

	31
	Central East
	Coqung Glacier
	RGI60-15.10564
	-6.08
	29300.28
	0.25
	-73.96

	32
	Central East
	Jincuo glacier
	RGI60-15.10314
	-6.08
	29300.28
	0.25
	-73.96

	33
	Central East
	G087727E27878N
	RGI60-15.10633
	-4.71
	59014.45
	0.28
	-50.61

	34
	Central East
	RGI60-15.10663 North
	RGI60-15.10663
	-4.76
	43548.63
	0.31
	35.56

	35
	Central East
	RGI60-15.10673
	RGI60-15.10673
	-5.51
	30301.44
	0.25
	42.49

	36
	Central East
	RGI60-15.02885
	RGI60-15.02885
	-5.50
	27287.49
	0.29
	39.78

	37
	Central East
	Longbasaba Glacier
	RGI60-15.10407
	-6.85
	26325.57
	0.31
	24.41

	38
	Central East
	Kaer Glacier
	RGI60-15.10434
	-6.85
	26325.57
	0.31
	24.41

	39
	Central East
	RGI60-15.02908
	RGI60-15.02908
	-6.85
	26325.57
	0.31
	24.41

	40
	Central East
	South Lohnak
	RGI60-15.02698
	-6.55
	32300.69
	0.29
	-34.91

	41
	Central East
	RGI60-15.03150
	RGI60-15.03150
	-5.09
	39588.90
	0.26
	-146.84

	42
	Central East
	RGI60-15.02867
	RGI60-15.02867
	-5.09
	32300.69
	0.26
	-34.91

	43
	Central East
	Qumi glacier
	RGI60-15.10463
	-5.06
	43347.37
	0.31
	5.48

	44
	Central East
	Tista Khangtse glacier
	RGI60-15.03049
	-6.25
	52041.66
	0.33
	-172.94

	45
	East
	RGI60-15.10967
	RGI60-15.10967
	-2.40
	59372.88
	0.44
	-76.93

	46
	East
	RGI60-15.02263
	RGI60-15.02263
	-4.50
	53844.79
	0.24
	-5.33

	47
	East
	RGI60-13.26404
	RGI60-13.26404
	-7.04
	31274.30
	0.27
	71.71

	48
	East
	Shimo Glacier
	RGI60-13.26415
	-7.04
	31274.30
	0.27
	71.71

	49
	East
	RGI60-13.26432
	RGI60-13.26432
	-4.87
	22057.12
	0.29
	102.65

	50
	East
	Shie Glacier
	RGI60-13.26437
	-6.87
	28339.83
	0.18
	55.89

	51
	East
	Bechung Glacier
	RGI60-15.02369
	-4.17
	37730.99
	0.09
	-9.63

	52
	East
	Thorthormi Glacier
	RGI60-15.02371
	-6.22
	35139.79
	0.27
	-3.76

	53
	East
	Lugge Glacier
	RGI60-15.02373
	-6.22
	35139.79
	0.27
	-3.76

	54
	East
	RGI60-15.10764
	RGI60-15.10764
	-6.89
	25781.21
	0.21
	29.00

	55
	East
	Cuogalong glacier
	RGI60-15.10814
	-5.43
	35678.43
	0.15
	-11.76

	56
	East
	Gongzhang glacier
	RGI60-15.10827
	-4.06
	43623.56
	0.14
	-90.12

	57
	East
	Zharilang glacier
	RGI60-15.10839
	-4.10
	26532.98
	0.17
	3.53

	58
	East
	Nagangge glacier
	RGI60-15.10892
	-5.04
	42526.41
	0.18
	-83.27

	59
	East
	RGI60-15.10897
	RGI60-15.10897
	-5.04
	42526.41
	0.18
	-83.27

	60
	East
	RGI60-15.02591
	RGI60-15.02591
	-4.18
	60094.99
	0.16
	-160.18

	61
	East
	Bailang glacier
	RGI60-15.10906
	-4.90
	52279.93
	0.22
	-127.87

	62
	East
	RGI60-15.01637
	RGI60-15.01637
	-3.97
	41872.65
	0.21
	-115.25

	63
	East
	RGI60-15.02054
	RGI60-15.02054
	-3.32
	60475.13
	0.26
	-172.94

	64
	East
	Daishapu glacier
	RGI60-15.01485
	-4.32
	110.58
	0.24
	-0.36

	65
	Far east
	RGI60-13.01871
	RGI60-13.01871
	-7.78
	31596.03
	0.18
	-103.46

	66
	Far east
	RGI60-13.02800
	RGI60-13.02800
	-7.78
	31596.03
	0.18
	-103.46

	67
	Far east
	RGI60-13.03861
	RGI60-13.03861
	-7.90
	38480.07
	0.18
	-117.79

	68
	Far east
	RGI60-13.03024
	RGI60-13.03024
	-7.51
	40969.11
	0.18
	-131.09

	69
	Far east
	RGI60-13.03848
	RGI60-13.03848
	-8.11
	26857.99
	0.19
	-81.26

	70
	Far east
	RGI60-13.03316
	RGI60-13.03316
	-8.11
	26857.99
	0.19
	-81.26

	71
	Far east
	RGI60-13.00834
	RGI60-13.00834
	-3.33
	52882.17
	0.25
	-147.71

	72
	Far east
	RGI60-13.01329
	RGI60-13.01329
	-7.26
	37611.03
	0.14
	-84.32

	73
	Far east
	RGI60-13.01333
	RGI60-13.01333
	-6.27
	41450.66
	0.19
	-128.49

	74
	Far east
	RGI60-13.00643
	RGI60-13.00643
	-5.34
	38051.77
	0.21
	-119.31

	75
	Far east
	RGI60-13.01044
	RGI60-13.01044
	-4.89
	45942.54
	0.18
	-128.46

	76
	Far east
	RGI60-15.01077
	RGI60-15.01077
	-6.18
	37768.74
	0.15
	-109.12


Supplementary Table 2 | Climate averages and trends for each study glacier.

	Region
	2017
	2018
	2019
	2020
	2021
	2022
	2023
	2024

	Far West
	-10.2
	-11.7
	-11.5
	-10.4
	-10.9
	-10.1
	-10.7
	-9.7

	Central West
	-8.5
	-8.5
	-9.6
	-9.3
	-8.8
	-8.4
	-9.1
	-7.9

	Central
	-6.8
	-7.0
	-8.1
	-7.6
	-6.5
	-6.6
	-6.7
	-6.3

	Central East
	-6.1
	-6.3
	-6.7
	-6.1
	-5.1
	-5.4
	-5.6
	-5.2

	East
	-5.0
	-5.4
	-5.8
	-5.2
	-4.2
	-5.2
	-5.0
	-4.5

	Far East
	-6.4
	-7.4
	-7.4
	-6.5
	-6.2
	-6.6
	-6.8
	-6.4

	Average
	-6.5
	-6.9
	-7.5
	-6.9
	-6.2
	-6.4
	-6.6
	-6.0








Supplementary Table 3 | Temperature averages for each region (oC).

	Region
	2017
	2018
	2019
	2020
	2021
	2022
	2023
	2024

	Far West
	36406
	27557
	36273
	27415
	29383
	24378
	16537
	23823

	Central West
	26017
	23601
	30704
	25564
	31987
	24358
	12975
	24468

	Central
	33230
	37799
	39012
	42684
	47892
	32742
	19053
	44020

	Central East
	32328
	34630
	36632
	43978
	43623
	33941
	20193
	38853

	East
	36368
	36239
	38450
	48510
	44577
	38531
	23293
	40302

	Far East
	38527
	42355
	39713
	44277
	44897
	31005
	21743
	37526

	Average
	33294
	34925
	36902
	41003
	42595
	32115
	19451
	37034








		Supplementary Table 4 | Precipitation averages for each region (mm).

Below the ELASupplementary Figure 7 | Velocity change from 2017-2024 below the ELA, glaciers ordered by longitude. Grey circles indicate a ≤5% change in mean annual velocity, red triangles indicate a decrease ≥5% in mean annual velocity, and green triangles indicate an increase ≥5% in ice velocity. Larger triangles indicate a ≥15% change in mean annual ice velocity from the previous year. Average % change for each year is described at the bottom.


Above the ELASupplementary Figure 8 | Velocity change from 2017-2024 above the ELA, glaciers ordered by longitude. Grey circles indicate a ≤5% change in mean annual velocity, red triangles indicate a decrease ≥5% in mean annual velocity, and green triangles indicate an increase ≥5% in ice velocity. Larger triangles indicate a ≥15% change in mean annual ice velocity from the previous year. Average % change for each year is described at the bottom.

Supplementary Figure 9 | Mean velocity anomaly (% deviation from mean) for all glaciers above and below the ELA by region.


































Below the ELA

Supplementary Figure 10 | Timing of seasonal peaks in ice velocity from 2017-2024 below the ELA, glaciers ordered by longitude. Snowflake = Winter; Flower = Spring; Sun = Summer; Leaf = Autumn. Average seasonal timing is described at the bottom.

Above the ELASupplementary Figure 11 | Timing of seasonal peaks in ice velocity from 2017-2024 above the ELA, glaciers ordered by longitude. Snowflake = Winter; Flower = Spring; Sun = Summer; Leaf = Autumn. Average seasonal timing is described at the bottom.

Seasonality distributionCombined
Below the ELA
Above the ELA

Supplementary Figure 12 | Distribution of the seasonal timing of peak annual velocities for all glaciers by year of the study, combined, below and above the ELA (left to right).

Supplementary Figure 13 | Seasonality by glacier for a combined ROI. Mean timing of seasonal peak from January to December (top), mean seasonal timing/harmony (middle), and mean seasonal amplitude (bottom).

Supplementary Figure 14 | Seasonality by glacier below the ELA. Mean seasonal timing regularity (top), mean timing of seasonal peak from January to December (middle), and mean seasonal amplitude (bottom).




	


	



Supplementary Figure 15 | Seasonality by glacier above the ELA. Mean seasonal timing regularity (top), mean timing of seasonal peak from January to December (middle), and mean seasonal amplitude (bottom).











Supplementary Figure 16 | Correlation matrix of glacier velocities versus physical and climatic predictors. Correlation matrices for glaciers above (left, a) and below the ELA (right, b). Colours indicate the magnitude of the Pearson correlation coefficient (r), with darker colours representing stronger correlations. Values within cells display the signed correlation coefficient (r) and sample size (n). Asterisks denote statistical significance (* p < 0.05, p < 0.01, *** p < 0.001). The scatter plots display the Pearson correlation (r) between monthly velocity and temperature (left panel, red) and precipitation (right panel, blue) for individual glaciers, compared with the month of peak velocity, above the ELA (left, c) and below the ELA (right, d).







Supplementary Figure 17 | Correlation matrix of glacier velocities versus physical and climatic predictors below the ELA for 2017-2020 (a) and 2021-2024 (b). Colours indicate the magnitude of the Pearson correlation coefficient (r), with darker colours representing stronger correlations. Values within cells display the signed correlation coefficient (r) and sample size (n). Asterisks denote statistical significance (* p < 0.05, p < 0.01, *** p < 0.001). The scatter plots display the Pearson correlation (r) between monthly velocity and temperature (left panel, red) and precipitation (right panel, blue) for individual glaciers, compared with the month of peak velocity, below the ELA for 2017-2020 (c) and 2021-2024 (d).



Supplementary Figure 18 | Correlation matrix of glacier velocities versus physical and climatic predictors above the ELA for 2017-2020 (a) and 2021-2024 (b). Colours indicate the magnitude of the Pearson correlation coefficient (r), with darker colours representing stronger correlations. Values within cells display the signed correlation coefficient (r) and sample size (n). Asterisks denote statistical significance (* p < 0.05, p < 0.01, *** p < 0.001). The scatter plots display the Pearson correlation (r) between monthly velocity and temperature (left panel, red) and precipitation (right panel, blue) for individual glaciers, compared with the month of peak velocity, above the ELA for 2017-2020 (c) and 2021-2024 (d).





Supplementary Figure 19 | Cross-correlation matrix of controls on ice velocity. Colours indicate the magnitude of the Pearson correlation coefficient (r), with darker values representing stronger correlations, blue corresponding to negative relationships, and red to positive relationships. Values within cells display the signed correlation coefficient (r) and sample size (n). Asterisks denote statistical significance (* p < 0.05, p < 0.01, *** p < 0.001).
































Supplementary Figure 20 | Stable-ground velocity distributions for all study glaciers (a.) and study regions (b.). 
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