Supplementary Material
Results of in-situ screening tests
At all three study sites on August 8th, 2022, the in-situ screening tests for dissolved CH4 and CO2 yielded significantly elevated mixing ratios of CH4 and depleted CO2 in the headspace of the zip-log bags compared to atmospheric mixing ratios (Figure 2 a,b, Table 2, Table S1), showing enrichment of CH4 and depletion of CO2 in the meltwater. The lowest mixing ratios of both gases were measured at Dusty glacier (mean ± standard deviation: 169 ± 39 nmol L-1 CH4, 60 ± 15 ppm CO2), followed by Kluane glacier (459 ± 44 nmol L-1 CH4, 90 ± 2 ppm CO2). The highest mixing ratios were measured coming from the meltwater of Donjek glacier (899 ± 77 nmol L-1 CH4, 130 ± 1 ppm CO2). 
In-situ screening tests of dissolved gas concentrations performed three times at Dusty glacier on August 11th, 2022, showed minor variations of elevated CH4 and depleted CO2 mixing ratios over 10 hours in the headspace of the zip-log bags ranging between 136 - 184 nmol L-1 CH4 and 85 – 90 ppm CO2. Atmospheric mixing ratios before gas extraction ranged between 2.0 – 2.3 ppm CH4 and 400 – 424 ppm CO2. (Table S1). 
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[bookmark: _Ref142562992]Figure S1: Results of in-situ screening tests for detecting (a) dCH4 and (b) dCO2 extracted from the meltwater into an atmospheric headspace in zip-lock bags and measured with the CH4/CO2 gas analyser. Arrows indicate when bags were attached (first)/detached (second) from the analyzer.


[bookmark: _Ref142563163]Table S1: Summary of all in-situ screening tests performed on August 8th and August 11th. Ambient atmospheric CH4 and CO2 mixing ratios presented 5-minute averages ± standard deviations measured before the in-situ screening tests. Max CH4 and min CO2 were the highest and lowest values measured for the respective gas during each in-situ screening tests.

	nr
	glacier
	date
	time 
	duration 
	headspace 
	ambient CH4 
	ambient CO2 
	max CH4
	avg ± stdev CH4
	min CO2
	avg ± stdev CO2 

	 
	 
	 
	[hh:mm:ss]
	[s]
	[L]
	[ppm]
	[ppm]
	[ppm]
	[ppm]
	[ppm]
	[ppm]

	1
	Dusty
	08/Aug/2022
	12:29:45
	23
	1.13
	2 ± 0.0
	412 ± 0.3
	8.3
	8.6 ± 1.2
	44
	60.3 ± 14.6

	2
	Dusty
	08/Aug/2022
	12:31:25
	18
	0.90
	
	
	7.6
	
	52
	

	3
	Dusty
	08/Aug/2022
	12:38:40
	21
	1.04
	
	
	7.7
	
	83
	

	4
	Dusty
	08/Aug/2022
	12:39:38
	22
	1.08
	
	
	10.6
	
	62
	

	5
	Kluane
	08/Aug/2022
	14:12:37
	24
	1.17
	1.99 ± 0.0
	414 ± 0.2
	20.1
	21.0 ± 0.7
	90
	90.0 ± 1.6

	6
	Kluane
	08/Aug/2022
	14:13:22
	17
	0.86
	
	
	21.3
	
	88
	

	7
	Kluane
	08/Aug/2022
	14:19:58
	18
	0.90
	
	
	21.3
	
	92
	

	8
	Donjek
	08/Aug/2022
	16:04:52
	14
	0.72
	2.78 ± 0.2
	405 ± 2.5
	45.8
	46.4 ± 0.5
	130
	129.5 ± 0.5

	9
	Donjek
	08/Aug/2022
	16:05:51
	15
	0.77
	
	
	46.3
	
	129
	

	10
	Donjek
	08/Aug/2022
	16:12:01
	18
	0.90
	
	
	47.2
	
	130
	

	11
	Donjek
	08/Aug/2022
	16:12:44
	17
	0.86
	
	
	46.3
	
	129
	

	12
	Dusty
	11/Aug/2022
	12:22:41
	13
	0.68
	2.08 ± 0.1
	415 ± 7.3
	10.5
	8.6 ± 1.5
	56
	85.1 ± 13.3

	13
	Dusty
	11/Aug/2022
	12:23:55
	25
	1.22
	
	
	6.3
	
	91
	

	14
	Dusty
	11/Aug/2022
	12:28:50
	21
	1.04
	
	
	7.4
	
	98
	

	15
	Dusty
	11/Aug/2022
	16:16:03
	16
	0.81
	1.95 ± 0.0
	424 ± 5.2
	10.0
	9.1 ± 1.1
	84
	87.8 ± 6.4

	16
	Dusty
	11/Aug/2022
	16:16:45
	20
	0.99
	
	
	10.1
	
	88
	

	17
	Dusty
	11/Aug/2022
	20:13:00
	23
	1.13
	2.32 ± 0.1
	400 ± 7.1
	7.5
	8.0 ± 0.5
	98
	89.5 ± 8.5

	18
	Dusty
	11/Aug/2022
	20:13:59
	30
	1.44
	
	
	8.5
	
	81
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Figure S2: Comparison of major dissolved cation and anion concentrations in the meltwater of the three Canadian glaciers with other sites of known CH4 emissions from Greenland.  Dusty glacier values are an average of all samples collected on August 8th and 11th, 2022. Adapted after Graly et al. 2014 ((48)).

[bookmark: _Ref142563471]Table S2: Hydrochemical data for Dusty glacier on August 11th, 2022. The four most abundant anions and six most abundant cations are listed.
	 
	 
	 
	anions
	cations

	time 
	EC
	DOC
	HCO3-
	SO42-
	Cl-
	NO3-
	Ca2+ 
	S* 
	Mg2+
	K+
	Na+
	Si

	 
	[µS cm-1]
	[mg L-1]
	[mg L-1]
	[mg L-1]

	10:00
	n.a
	11.3
	n.a
	5.5
	0.51
	0.14
	16.9
	5.6
	2.8
	1.7
	1.1
	0.9

	11:00
	n.a
	6.5
	n.a
	5.8
	0.40
	0.09
	16.0
	5.8
	2.9
	1.8
	1.1
	1.0

	12:00
	116.6
	7.1
	121.4
	6.0
	0.43
	0.02
	18.5
	6.2
	3.1
	1.8
	1.2
	1.0

	13:00
	n.a
	10.6
	n.a
	6.1
	0.44
	0.04
	16.4
	6.0
	3.0
	1.7
	1.2
	1.0

	14:00
	n.a
	4.5
	n.a
	6.2
	0.44
	0.04
	16.3
	6.1
	3.1
	1.8
	1.2
	1.0

	15:00
	n.a
	5.1
	n.a
	6.2
	0.54
	0.08
	17.6
	6.2
	3.1
	1.9
	1.3
	1.0

	16:00
	120.7
	10.1
	145.2
	6.0
	0.49
	0.08
	18.1
	6.0
	3.0
	1.9
	1.2
	1.0

	17:00
	n.a
	12.8
	n.a
	5.6
	0.47
	0.09
	16.3
	5.8
	2.9
	1.9
	1.2
	1.0

	18:00
	n.a
	11.8
	n.a
	5.4
	0.44
	0.07
	16.1
	5.5
	2.8
	1.8
	1.1
	1.0

	19:00
	n.a
	8.5
	n.a
	4.9
	0.42
	0.06
	15.6
	4.8
	2.5
	1.7
	1.0
	0.9

	20:00
	104
	8.4
	131.7
	4.6
	0.41
	0.05
	n.a
	n.a
	n.a
	n.a
	n.a
	n.a



* total sulphur
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[bookmark: _Ref142664214]Figure S3: Size of glaciers or estimates of the subglacial catchment area for outlet glaciers of the GrIS versus CH4 concentrations from this study and the literature. Vertical error bars indicate standard deviations.
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