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Table S1: Before and after RADAR penetration corrected Δh/Δt of Khatling Glacier for the periods 1973-2000 and 2000-2014. For all the studied glaciers, each elevation band-wise and annually mean Δh/Δt penetration depth correction was estimated using the following formulas (1) and (2), respectively, as recommended by Li et al. (2021). 
                                                      (1)
here, 
Y = Altitude-wise Penetration depth (in m)
X = Mean elevation of each elevation band

             (2)

	Elevation Range
	Δh/Δt of 1973-2000
	Δh/Δt of 2000-2014

	
	Uncorrected 
	Corrected 
	Uncorrected 
	Corrected 

	3550-3600
	-0.02
	-0.06
	
	

	3600-3650
	-0.25
	-0.29
	
	

	3650-3700
	-0.30
	-0.34
	
	

	3700-3750
	-0.99
	-1.03
	
	

	3750-3800
	-1.88
	-1.91
	
	

	3800-3850
	-1.88
	-1.91
	
	

	3850-3900
	-1.30
	-1.32
	-2.37
	-2.41

	3900-3950
	-1.01
	-1.03
	-2.52
	-2.55

	3950-4000
	-1.26
	-1.27
	-2.57
	-2.61

	4000-4050
	-0.86
	-0.88
	-1.28
	-1.30

	4050-4100
	-0.66
	-0.67
	-1.91
	-1.93

	4100-4150
	-0.32
	-0.32
	-2.55
	-2.56

	4150-4200
	-0.25
	-0.25
	-2.37
	-2.37

	4200-4250
	-0.26
	-0.26
	-2.81
	-2.81

	4250-4300
	-0.35
	-0.34
	-3.26
	-3.25

	4300-4350
	-0.30
	-0.28
	-2.63
	-2.61

	4350-4400
	-0.18
	-0.17
	-2.72
	-2.69

	4400-4450
	-0.03
	-0.01
	-2.47
	-2.43

	4450-4500
	-0.05
	-0.02
	-2.24
	-2.20

	4500-4550
	-0.15
	-0.12
	-2.08
	-2.03

	4550-4600
	-0.27
	-0.24
	-1.77
	-1.71

	4600-4650
	-0.04
	-0.01
	-1.77
	-1.70

	4650-4700
	0.00
	0.04
	-1.21
	-1.13

	4700-4750
	-0.02
	0.03
	-1.00
	-0.91

	4750-4800
	-0.09
	-0.04
	-1.04
	-0.95

	4800-4850
	-0.01
	0.04
	-1.13
	-1.03

	4850-4900
	-0.20
	-0.14
	-1.03
	-0.93

	4900-4950
	-0.31
	-0.25
	-0.91
	-0.79

	4950-5000
	-0.28
	-0.22
	-0.69
	-0.57

	5000-5050
	-0.19
	-0.12
	-0.59
	-0.46

	5050-5100
	-0.12
	-0.05
	-0.37
	-0.23

	5100-5150
	-0.08
	-0.01
	-0.24
	-0.10

	5150-5200
	-0.18
	-0.10
	-0.16
	0.00

	5200-5250
	-0.06
	0.02
	-0.14
	0.02

	5250-5300
	-0.15
	-0.06
	0.01
	0.18

	5300-5350
	-0.22
	-0.13
	0.07
	0.25

	5350-5400
	-0.18
	-0.09
	0.19
	0.38

	5400-5450
	0.05
	0.15
	0.22
	0.41

	5450-5500
	-0.06
	0.04
	0.32
	0.51

	5500-5550
	-0.25
	-0.14
	0.35
	0.55

	5550-5600
	-0.17
	-0.06
	0.24
	0.45

	5600-5650
	-0.34
	-0.22
	0.14
	0.36

	5650-5700
	-0.18
	-0.06
	0.16
	0.39

	5700-5750
	-0.34
	-0.22
	-0.10
	0.13

	5750-5800
	-0.35
	-0.22
	0.10
	0.34

	5800-5850
	-0.25
	-0.12
	-0.59
	-0.34

	5850-5900
	-0.47
	-0.33
	0.53
	0.79

	5900-5950
	0.13
	0.26
	-0.17
	0.10

	5950-6000
	-0.02
	0.12
	-1.15
	-0.88

	6000-6050
	0.07
	0.21
	0.00
	0.28

	6050-6100
	-0.30
	-0.15
	-
	-



Table S2: Long-term regional comparison of annual mean mass balance (m w.e. a-1) in the Garhwal Himalaya. Dudhganga and Jogin glaciers' mass balance values are omitted for 1973-2000, due to DEM voids.  
	Basin
	Glacier
	Period
	Mass Balance (m w.e.a-1)
	Reference

	Bhagirathi
	Gangotri
	1973 - 2000
	-0.17 ± 0.01
	(Halder et al. 2025)

	
	
	2000 - 2015
	-0.32 ± 0.03
	

	
	
	2015 - 2020
	-0.46 ± 0.14
	

	
	
	2020 - 2024
	-1.03 ± 0.58
	

	
	Chaturangi
	1973 - 2000
	-0.08 ± 0.03
	

	
	
	2000 - 2015
	0.03 ± 0.01
	

	
	
	2015 - 2020
	-0.29 ± 0.18
	

	
	
	2020 - 2024
	-0.91 ± 0.75
	

	
	Dokriani
	1979 - 2018
	-0.25 ± 0.37
	(Azam and Srivastava 2020)

	
	
	1999 - 2014
	-0.23 ± 0.1
	(Garg et al. 2022)

	Mandakini
	Chorabari
	2003 - 2010
	-0.73
	(Dobhal et al. 2013)

	
	
	2000 - 2014
	-0.63 ± 0.04
	(Bandyopadhyay et al. 2019)

	
	Companion
	2000 - 2020
	-0.12 ± 0.1
	(Garg et al. 2023)

	Dhauliganga
	Dunagiri
	1984 - 1990
	-1.04
	(Srivastava D and Swaroop S 1992; Laha et al. 2017)

	Alaknanada
	Satopanth
	2000 - 2020
	-0.57 ± 0.05
	(Hugonnet et al. 2021)

	
	
	1973 - 2000
	-0.31 ± 0.14
	(Bhattacharya et al. 2023)

	
	
	2000 - 2006
	-0.26 ± 0.11
	

	
	
	2006 - 2015
	-0.59 ± 0.15
	

	
	
	2015 - 2020
	-0.75 ± 0.12
	

	
	Bhagirath Kharak
	2000 - 2020
	-0.47 ± 0.05
	(Hugonnet et al. 2021)

	
	
	1973 - 2000
	-0.40 ± 0.14
	(Bhattacharya et al. 2023)

	
	
	2000 - 2006
	-0.27 ± 0.11
	

	
	
	2006 - 2015
	-0.41 ± 0.15
	

	
	
	2015 - 2020
	-0.60 ± 0.12
	

	Bhilangana
	Khatling
	1973 - 2000
	-0.10 ± 0.08
	Present study

	
	
	2000 - 2014
	-0.11 ± 0.16
	

	
	
	2014 - 2025
	-0.53 ± 0.02
	

	
	Phating
	1973 - 2000
	-0.05 ± 0.07
	

	
	
	2000 - 2014
	0.02 ± 0.11
	

	
	
	2014 - 2025
	-0.52 ± 0.03
	

	
	Unnamed
	1973 - 2000
	-0.23 ± 0.10
	

	
	
	2000 - 2014
	-0.48 ± 0.16
	

	
	
	2014 - 2025
	-0.92 ± 0.09
	

	
	Ratangrian
	1973 - 2000
	-0.31 ± 0.11
	

	
	
	2000 - 2014
	0.24 ± 0.20
	

	
	
	2014 - 2025
	-0.29 ± 0.05
	

	
	Dudhganga
	1973 - 2000
	- 
	

	
	
	2000 - 2014
	-0.09 ± 0.15
	

	
	
	2014 - 2025
	-0.88 ± 0.03
	

	
	Jogin
	1973 - 2000
	-
	

	
	
	2000 - 2014
	-0.04 ± 0.11
	

	
	
	2014 - 2025
	-0.34 ± 0.04
	











References
Azam MF, Srivastava S (2020) Mass balance and runoff modelling of partially debris-covered Dokriani Glacier in monsoon-dominated Himalaya using ERA5 data since 1979. J Hydrol (Amst) 590. https://doi.org/10.1016/j.jhydrol.2020.125432
Bandyopadhyay D, Singh G, Kulkarni A V (2019) Spatial distribution of decadal ice-thickness change and glacier stored water loss in the Upper Ganga basin, India during 2000–2014. Sci Rep 9:16730. https://doi.org/10.1038/s41598-019-53055-y
Bhattacharya A, Mukherjee K, King O, Karmakar S, Remya SN et al (2023) Influence of climate and non-climatic attributes on declining glacier mass budget and surging in Alaknanda Basin and its surroundings. Glob Planet Change 230. https://doi.org/10.1016/j.gloplacha.2023.104260
Dobhal DP, Mehta M, Srivastava D (2013) Influence of debris cover on terminus retreat and mass changes of Chorabari Glacier, Garhwal region, central Himalaya, India. Journal of Glaciology 59:961–971. https://doi.org/10.3189/2013JoG12J180
Garg PK, Mehta M, Shukla A, Chauhan P, Kesarwani K et al (2023) Supraglacial geomorphology of Companion Glacier, central Himalaya: evolution, controls and consequences. Front Earth Sci (Lausanne) 11. https://doi.org/10.3389/feart.2023.1219755
Garg PK, Yadav JS, Rai SK, Shukla A (2022) Mass balance and morphological evolution of the Dokriani Glacier, central Himalaya, India during 1999–2014. Geoscience Frontiers 13:101290. https://doi.org/10.1016/j.gsf.2021.101290
Halder S, Chand P, Watson CS, Ahmed I, Bhambri R (2025) Transitioning from equilibrium of glacier mass balance in the Upper Bhagirathi Valley, Central Himalaya. Results Earth Sci 3:100100. https://doi.org/10.1016/j.rines.2025.100100
Hugonnet R, McNabb R, Berthier E, Menounos B, Nuth C et al (2021) Accelerated global glacier mass loss in the early twenty-first century. Nature 592:726–731. https://doi.org/10.1038/s41586-021-03436-z
Laha S, Kumari R, Singh S, Mishra A, Sharma T et al (2017) Evaluating the contribution of avalanching to the mass balance of Himalayan glaciers. Ann Glaciol 58:110–118. https://doi.org/10.1017/aog.2017.27
Li C, Jiang L, Liu L, Wang H (2021) Regional and Altitude-Dependent Estimate of the SRTM C/X-Band Radar Penetration Difference on High Mountain Asia Glaciers. IEEE J Sel Top Appl Earth Obs Remote Sens 14:4244–4253. https://doi.org/10.1109/JSTARS.2021.3070362
Srivastava D, Swaroop S (1992) Glaciological studies on Dunagiri glacier, district, Chamoli, U.P. Geological Survey of India (GSI) Report
 

