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[bookmark: _Hlk152613390]Fig. S1. The selected catchment for temperature lapse rate (TLR) (ºC km-1) estimation. The AWSs pairs are A1-A3, A1-A4, A1-A5, A2-A3, A2-A4, A2-A5, A3-A4, and A3-A5.









Table S1. List of hydrometeorological variables measured at the AWSs sensors used in the study
	Variables
	Sensor Type
	Measurement 
Range
	Accuracy

	Air Temperature
	Campbell HC2S3
	–50 ºC to 60 ºC
	±0.1 ºC

	Relative Humidity
	Campbell HC2S3
	0-100% RH
	±0.8% RH

	Wind Speed &
Wind Direction
	RM Young Sensor 05103
	0 to 100 ms-1
	±0.3 ms-1&
±3° Direction


	Solar Radiation
(Incoming & Outgoing)
	Kipp & Zonen CNR4
	0 to 2000 Wm-2
	± 10%-day total


	Longwave Radiation
(Incoming & Outgoing)
	Kipp & Zonen CNR4
	
	± 10%-day total











Table S2. Sesonal and annual mean of temperature lapse rate (TLR) (°C km−1). 
	TLR
	A1-A3
	A1-A4
	A1-A5
	A2-A3
	A2-A4
	A2-A5
	A3-A4
	A3-A5
	Mean

	Summer
	5.8±0.2
	4.6±0.1
	5.7±0.1
	0.9±0.3
	2.2±0.1
	3.7±0.1
	3.1±0.2
	5.6±0.2
	4.4±0.2

	Winter
	0.5±0.1
	-1.6±0.1
	2.3±0.1
	6.3±0.2
	4.6±0.1
	6.6±0.1
	3.3±0.2
	6.8±0.2
	3.6±0.1

	Annual
	1.6±0.3
	2.4±0.2
	3.9±0.2
	3.7±0.6
	4.2±0.3
	5.5±0.2
	3.3±0.5
	6.4±0.4
	3.8±0.3







Wind speed and direction
At A1 station wind direction flows from the south-southeast during the summer (Fig S2a). While during winter, the wind blows from the north-northeast, and indicates that there is a dominate downwind (Fig. S1, Fig. S2b). 
[image: ]
Fig. S2. Wind speed and directions at A1 AWS during a) summer and b) winter for study period from October 2020 to September 2022. The frequency of wind directions is expressed as percentage over the observational period (indicated on the radial axes).
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Fig. S3. Correlation between monthly mean temperature lapse rate (TLR) (ºC km-1) and corresponding monthly mean meteorological parameters over the study period. The meteorological parameters are relative humidity (RH, %), incoming shortwave radiation (Sin, Wm−2), outgoing shortwave radiation (Sout, Wm−2), incoming longwave radiation (LWin, Wm−2), outgoing longwave radiation (LWout, Wm−2), and wind speed (WS, m s-1).
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Fig. S4. Correlation between diurnal mean temperature lapse rate (TLR) (ºC km-1) and corresponding diurnal mean meteorological parameters over the study period. The meteorological parameters are relative humidity (RH, %), incoming shortwave radiation (Sin, Wm−2), outgoing shortwave radiation (Sout, Wm−2), incoming longwave radiation (LWin, Wm−2), outgoing longwave radiation (LWout, Wm−2), and wind speed (WS, m s-1).






Table S3: The glaciers mass balance studies in the Chandra basin using different methodologies.
	[bookmark: _Hlk134472551]MB Method
	Region 
	Mass Balance
(m w.e. a-1)
	Year
	Reference

	Geodetic
	Chandra basin
	−0.47 ± 0.50
	1989-2020
	Chandrasekharan and Ramsankaran (2023)

	Energy balance 
	Sutri Dhaka
	−0.82 ± 0.21 
	2015-2017
	Oulkar et al. (2022)

	Energy balance 
	Eight glaciers 
	–0.59 ± 0.12 
	2013-2018
	Patel et al. (2021)

	Glaciological
	Five glaciers 
	−0.57 ± 0.12 
	2013-2017
	Sharma et al. (2020)

	Glaciological
	Chhota Shigri
	−0.46 ± 0.40 
	2002-2019
	Mandal et al. (2020)

	Geodetic 
	Chandra basin 
	−0.61 ± 0.46 
	1984-2012
	Tawde et al. (2017)

	Geodetic 
	Chandra basin
	−0.65 ± 0.43 
	2000-2012
	Vijay and Braun (2016)

	Geodetic 
	Chandra basin
	−0.68 ± 0.15
	1999-2011
	Gardelle et al. (2013)
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