Supplementary data
	S1 GLIMS Manual System

	
	Primary classification
	Form
	Frontal Characteristics
	Longitudinal Profile

	Major source of nourishment
	Activity of tongue
	Moraine code 1
	Moraine code 2
	Debris Coverage of tongue

	0
	Uncertain or miscellaneous
	Uncertain or miscellaneous
	Normal or Miscellaneous
	Uncertain or miscellaneous
	Unknown
	Uncertain
	No moraine
	No moraine
	Uncertain

	1
	Continental ice sheet
	Compound Basin
	Piedmont
	Even, Regular
	Snow / Drift snow
	Marked retreat
	Terminal moraines
	Terminal moraine
	Debris free

	2
	Ice field
	Compound Basin
	Expanded
	Hanging
	Avalanches
	Slight retreat
	Lateral and/or medial moraine
	Lateral and/or medial moraine
	Partly debris covered

	3
	Ice Cap
	Simple Basin
	Lobed
	Cascading
	Super- imposed ice
	Stationary
	Push moraine
	Push moraine
	Mostly debris covered

	4
	Outlet Glacier
	Cirque
	Calving
	Icefall
	
	Slight advance
	Combination of 1 and 2
	Combination of 1 and 2
	Completely debris covered

	5
	Valley Glacier
	Niche
	Coalescing, non Contributing
	Interrupted
	· 
	Marked advance
	Combination of 1 and 3
	Combination of 1 and 3
	· 

	6
	Mountain Glacier
	Crater
	· 
	· 
	· 
	Possible surge
	Combination of 2 and 3
	Combination of 2 and 3
	· 

	7
	Glacieret and snowfield
	Ice Apron
	· 
	· 
	· 
	Known surge
	Combination 1.2 and 3
	Combination 1.2 and 3
	· 

	8
	Ice Shelf
	Group
	· 
	· 
	· 
	oscillating
	Debris uncertain if moraine
	Debris uncertain if moraine
	· 

	9
	Rock Glacier
	Remnant
	· 
	· 
	· 
	· 
	Moraine, type uncertain or not listed
	Moraine, type uncertain or not listed
	· 

	10
	Ice stream
	
	Calving and Piedmont
	· 
	· 
	· 
	· 
	· 
	· 

	11
	· 
	· 
	Calving and Expanded
	· 
	· 
	· 
	· 
	· 
	· 

	12
	· 
	· 
	Calving and Lobed
	· 
	· 
	· 
	· 
	· 
	· 

	13
	· 
	· 
	Ice shelf nourishing
	· 
	· 
	· 
	· 
	· 
	· 

	14
	· 
	· 
	Floating
	· 
	· 
	· 
	· 
	· 
	· 

	15
	· 
	· 
	Terrestrial Calving
	· 
	· 
	· 
	· 
	· 
	· 

	16
	· 
	· 
	Confluent
(Contributing)
	· 
	· 
	· 
	· 
	· 
	· 





Source: Table of (Rau et al., 2005)





	S2 Detailed Description of results based on classification

	
S.No.
	
Glacier Classification
	Number of Glaciers

	Area of Glaciers
        (km2)
	Change in Area 
       (km2 ) 
	 Change in    Percentage
    (%)


	
	
	1992
	2023
	   1992
	   2023
	
	

	Primary Classification

	1
	Valley Glacier
	34
	28
	448.5
	245
	-203.5
	-45

	2
	Mountain Glaciers
	128
	90
	301
	205
	-96
	-31.8

	3
	Glacieret and Snowfield
	155
	304
	137
	124
	-13
	-9.4

	4
	Rock Glaciers
	25
	32
	8
	6
	-2
	-25

	Form Classification

	1
	Compound Basin Glaciers Type-1
	5
	3
	276
	66.7
	-209.3
	-75

	2
	Compound Basin Glaciers Type-2
	10
	10
	233.4
	204.2
	-29.2
	-12.5

	3
	Simple Basin Glaciers
	102
	96
	355.4
	291.2
	-64.2
	-18

	4
	Niche Glaciers
	32
	16
	43
	19.4
	-23.6
	-54.8

	5
	Ice Apron
	233
	282
	136.1
	128
	-8.1
	-5.9

	6
	Cirque Glaciers
	26
	20
	50
	25.4
	-24.6
	-49.2

	7
	Remnant Glacers
	22
	6
	7.6
	2.5
	-5.1
	-67

	 Front Classification                                      
	

	1
	Normal (Irregular) Glaciers
	3
	3
	70.8
	62.8
	-8
	-11.2

	2
	Terrestrial Calving Glaciers
	117
	129
	115.5
	95.5
	-20
	-17.3

	3
	Confluent Glaciers
	28
	23
	675.5
	342
	-333.5
	-49.3

	Longitudinal Classification

	1
	Hanging Glaciers
	275
	319
	438
	411
	-27
	-6.1

	Nourishment Classification

	1
	Avalanche fed Glaciers
	23
	40
	701
	475
	-226
	-32.2

	2
	Snow ( Wind/Drift ) fed Glaciers
	317
	232
	578
	316
	-262
	-45.3

	Debris Classification

	1
	Debris Free Glaciers
	280
	193
	483.5
	383.2
	-100.3
	-20.7

	2
	Partially Debris Glaciers
	19
	19
	273
	157.9
	-115.1
	-42.1

	3
	Mostly Debris Glaciers
	10
	18
	501
	344.9
	-156.1
	-31.1

	Source: Table by authors



	Table S3. Here we also calculated snout elevation for both the year and plotted a graph to understand how glacier snout position has changed over the years.


	


S.No
	Glacier 
ID
	Area
(km2 )
	Change in area
(%)
	Mean Elevation
(m)
	Elevation of Snout (m)
	Total Retreat of Snout (m) 


	Average Recession (per/yr)
(1992-2023)
	Length
(km)
	Name





	
	
	1992
	2023
	
	
	1992
	2023

	
	
	
	

	1. 
	G-1
	25.3
	18.3
	-27.67
	5355
	4177
	4632
	434
	14
	10.4
	-

	2. 
	G-2
	82.2
	69.3
	-15.71
	4845
	4119
	4150
	492
	15.8
	22.1
	Drang durng

	3. 
	G-3
	14.3
	13.6
	-4.90
	5030
	4629
	4682
	281.2
	9
	8.07
	Pensilungpa

	4. 
	G-4
	33.8
	28.9
	-14.50
	5050
	4190
	4272
	729
	23.5
	13.1
	Lalung

	5. 
	G-5
	5.1
	4.9
	-3.92
	4919
	4438
	4411
	282
	9.1
	2.9
	Chilung (a) trunk

	6. 
	G-6
	2.3
	2
	-13.04
	5023
	4656
	4781
	708
	22.8
	3.2
	Chilung (b)

	7. 
	G-7
	4.6
	4.3
	-6.52
	4839
	4532
	4698
	558
	18
	4.3
	Chilung (c) trunk

	8. 
	G-8
	13.3
	11.5
	-13.53
	5015
	4372
	4461
	982
	31.6
	6.8
	Dalung

	9. 
	G-9
	49
	26.6
	-45.71
	5305
	4098
	4152
	862.5
	27.8
	8.3
	Shafat

	10. 
	G-10
	56
	50.7
	-9.46
	4718
	3602
	3769
	810
	26.1
	14.3
	Parkachick

	11. 
	G-11
	7.8
	7.5
	-3.85
	4870
	4367
	4434
	547
	17.6
	3.5
	-

	12. 
	G-13
	6.6
	6.1
	-8.20
	4898
	4024
	4297
	449
	14.4
	5.3
	-

	13. 
	G-14
	7.4
	4.7
	-36.49
	4807
	3993
	4156
	1271
	41
	3.7
	-

	14. 
	G-15
	9.8
	6.5
	-33.67
	4734
	4075
	4119
	879
	28.3
	5.6
	Rantac

	15. 
	G-16
	4.3
	3.5
	-18.60
	4509
	3977
	4085
	986
	31.8
	3.3
	Tarangoz

	16. 
	G-17
	9.9
	9.1
	-8.08
	4907
	4248
	4336
	336
	10.8
	6.2
	-

	17. 
	G-18
	40
	35.9
	-10.25
	4716
	3859
	3959
	1420
	45.8
	8.7
	-

	18. 
	G-19
	5.9
	5.7
	-3.3
	4766
	4184
	4262
	316
	10.1
	-
	-

	19. 
	G-20
	4.9
	1.6
	-67.35
	4734
	4335
	4645
	1147
	37
	-
	-

	20. 
	G-31
	3.5
	2.9
	-17.14
	4914
	4490
	4380
	667.2
	21.5
	2.1
	-

	21. 
	G-34
	1.7
	0.6
	-64.71
	4369
	4441
	4731
	1315
	42.4
	-
	-

	22. 
	G-35
	0.7
	0.2
	-71.43
	4752
	4620
	4746
	720
	23.2
	-
	-

	23. 
	G-72
	5.7
	5.6
	-1.75
	4554
	4145
	4352
	1026
	33
	3.8
	-

	24. 
	G-75
	4.3
	3.7
	-13.9
	5096
	4792
	4866
	1230
	39.6
	3.1
	-

	25. 
	G-76
	6.4
	5.9
	-7.8
	4912
	4605
	4791
	1029
	33.1
	-
	-

	26. 
	G-77
	3.9
	2.7
	-30.7
	4863
	4363
	4540
	460
	14.8
	-
	-

	27. 
	G-135
	3.6
	2.5
	-30.5
	4843
	4411
	4711
	1073
	34.6
	3.2
	-

	28. 
	G-181
	5.2
	4.7
	-9.6
	5270
	4905
	4974
	525
	16.9
	-
	-

	29. 
	G-195
	4.5
	2.2
	-51.1
	4957
	4839
	4932
	859
	27.7
	                  -
	-

	30. 
	G-1
	25.3
	18.3
	-27.67
	5355
	4177
	4632
	434
	14
	10.4
	-




Source: Table by authors









	Table S4. Field derived data

	Point
	latitude
	longitude
	Altitude
	HRMS
	VRMS
	  	PDOP
	Accuracy
 
	Snout Thickness
(width)
 

	
	
	
	
	
	
	H
	V
	P
	
	

	
	
	
	
	
	
	
	
	
	
	inch
	cm

	P-1
	34.08’2969
	76.00’17385
	3559.2
	7.931
	11
	1.9
	3.5
	3.9
	2.56
	 
	 

	P-2
	34.08’29515
	76.00’17918
	3551.3
	5.6083
	9.5
	1.78
	3.31
	3.75
	3.22
	15
	38

	P-3
	34.08’29840
	76.00’1775
	3544.9
	7.185
	7.11
	1.67
	2.04
	2.64
	5.08
	48
	123

	P-4
	34.08;30495
	76.00’1810
	3556.5
	5.324
	5.10
	2.03
	2.59
	3.29
	3.76
	86
	220

	P-5
	34.08’31056
	76.00’1816
	3551.6
	4.101
	4.90
	1.75
	2.86
	3.36
	2.90
	31
	69

	P-6
	34.08’31796
	76.00’1766
	3569.3
	7.649
	8.70
	1.79
	2.92
	3.43
	2.68
	72
	183

	P-7
	34.08;3157
	76.00’1877
	3553.4
	8.515
	11
	1.17
	2.03
	2.35
	1.75
	79
	200

	P-8
	34.08’3144
	76.00’1912
	3556.2
	6.428
	8
	1.78
	2.83
	3.34
	2.67
	121
	307

	P-9
	34.083’171
	76.00’1937
	3552.4
	6.332
	5.6
	1.09
	1.71
	2.02
	1.63
	130
	330

	P-10
	34.081’170
	76.00’205
	3551.7
	5.44
	5.2
	1.01
	1.74
	2.02
	1.51
	85.5
	217

	P-11
	34.083’155
	76.00’211
	3559.4
	10.10
	6.23
	1.02
	1.77
	2.04
	1.53
	 
	 

	F-1
	34.08’3095
	76.00’180
	3359.7
	5.88
	5.60
	1.50
	2.59
	2.99
	2.25
	 
	 

	F-2
	34.08’3043
	76.00’181
	3546.9
	8.08
	10
	1.47
	2.52
	2.93
	2.02
	 
	 

	F-3
	34.08’3081
	76.00’193
	3548.5
	6.28
	7.0
	1.66
	3.33
	3.74
	2.49
	 
	 

	F-4
	34.08’3045
	76.00’194
	3553.5
	8.04
	8.6
	1.52
	2.92
	3.29
	2.28
	 
	 

	F-5
	34.082’995
	76.00’196
	3551.8
	2.02
	9.6
	1.42
	2.72
	3.06
	2.13
	 
	 

	F-6
	34.08’314
	76.00’195
	3557.5
	7.07
	11
	1.39
	2.65
	2.99
	2.09
	 
	 

	F-7
	34.08’306
	76.00’199
	3549.8
	23.0
	18
	1.41
	2.56
	2.96
	2.12
	 
	 


*DOP is dilution of precision( Strength of current satellite) , lower DOP means strong geometry and higher DOP means weak geometry. PDOP between 4-6 ( Good), >9 (Poor)
PDOP is position of DOP
HDOP is horizontal DOP
VDOP is Vertical DOP
*The wodden rod used for measuring the thickness is of 101 inch
Source: Table by authors





