Table 1 Concentration range of major ions in proglacial meltwater in Ny-Ålesund (μmol/L), n=14
	
	Na+
	K+
	Mg2+
	Ca2+
	Cl-
	SO42-
	HCO3-
	SiO32-
	NO32-

	Average
	46.4
	15.0
	70.0
	267.0
	43.9
	90.8
	501
	5.44
	1.29

	S.D.
	15.4
	7.9
	24.9
	72.5
	18.5
	77.1
	147
	2.56
	0.67

	Max
	27.8
	7.2
	23.4
	126.0
	20.3
	21.9
	305
	2.23
	0.32

	Min
	76.1
	29.4
	119.0
	358.0
	84.6
	245.0
	773
	9.86
	2.58



Table 2 Summary table for electronic conductivity (EC, μs/cm), temperature (T, °C), dissolved oxygen (DO, mg/L), alkalinity (Alk, μmol/L), major ions (Na+, K+, Mg2+, Ca2+, Cl-, SO42-, HCO3-, μmol/L), nutrients (NO3-, SiO32-, μmol/L), total cation and total anion (TC and TA, meq/L), SMF value, percentages (％) of four types solutes provenances including atmosphere, aerosol, marine and crustal sources. 
	Water types
	Source glacier
	Station
	EC
	T
	pH
	DO
	Alk
	Na+
	K+
	Mg2+
	Ca2+
	Cl-
	SO42-
	HCO3-
	SiO32-
	NO3-
	Na+*
	K+*
	Mg2+*
	Ca2+*
	SO42-*
	TC
	TA
	SMF
	atmosphere
	aerosol
	marine
	crustal

	Proglacial meltwater（n=14）
	Austre            Brønfjordbreen
	ABUP（n=2）
	34
	0.7
	8.27
	14.1
	0.31
	36.1
	7.2
	23.4
	126
	41.5
	21.9
	305
	2.37
	0.65
	0.4
	6.4
	23.4
	125
	19.7
	0.34
	0.40
	0.11
	25
	0
	14
	60

	
	
	
	35
	0.8
	8.35
	13.8
	0.33
	37.8
	8.7
	37.4
	158
	41.2
	26.2
	325
	2.23
	1.77
	2.2
	7.9
	37.4
	157
	24.0
	0.44
	0.43
	0.13
	24
	0
	13
	63

	
	
	ABMD（n=2）
	67
	n.a.
	8.21
	13.3
	0.49
	44.8
	12.8
	77.3
	227
	54.2
	76.7
	487
	4.47
	1.13
	n.a.
	11.8
	77.3
	226
	73.9
	0.67
	0.70
	0.23
	17
	0
	11
	72

	
	
	
	46
	1.1
	8.05
	14.4
	0.42
	46.1
	10.7
	42.0
	200
	41.5
	34.5
	418
	2.5
	1.61
	10.4
	10.0
	42.0
	199
	32.4
	0.54
	0.53
	0.13
	26
	0
	10
	63

	
	
	ABDW（n=3）
	68
	4.1
	8.60
	-
	0.63
	35.2
	9.7
	72.0
	269
	29.9
	41.9
	619
	5.26
	0.48
	9.6
	9.2
	72.0
	268
	40.4
	0.73
	0.74
	0.12
	28
	0
	5
	67

	
	
	
	66
	5.9
	8.39
	11.1
	0.58
	32.2
	10.2
	68.3
	260
	27.4
	45.6
	567
	3.81
	0.32
	8.7
	9.7
	68.3
	260
	44.1
	0.70
	0.69
	0.13
	27
	0
	5
	68

	
	
	
	63
	2.3
	8.26
	13.2
	0.59
	40.0
	13.3
	63.3
	267
	31.3
	44.8
	583
	3.29
	1.45
	13.0
	12.5
	63.3
	266
	43.1
	0.71
	0.71
	0.13
	28
	0
	6
	66

	
	Vestre            Brøggerbreen
	ABBOM（n=2）
	79
	2.3
	8.85
	13.5
	0.79
	33.9
	7.9
	92.6
	322
	31.6
	30.2
	758
	5.91
	0.81
	6.5
	7.4
	92.6
	321
	28.6
	0.87
	0.86
	0.07
	29
	0
	5
	66

	
	
	
	85
	2.3
	8.45
	13.0
	0.78
	27.8
	8.4
	93.4
	331
	20.3
	40.1
	773
	4.99
	1.77
	10.4
	7.9
	93.4
	330
	39.0
	0.88
	0.89
	0.09
	29
	0
	3
	68

	
	Austre              Lovénbreen
	AL2
	110
	0.5
	8.13
	10.3
	0.55
	76.1
	29.4
	119.0
	355
	84.6
	203.0
	549
	9.86
	1.94
	3.5
	27.9
	119.0
	354
	199.0
	1.05
	1.06
	0.42
	9
	0
	11
	79

	
	
	AL4
	93
	2.6
	8.70
	12.7
	0.46
	45.2
	18.4
	76.5
	350
	36.4
	205.0
	445
	7.62
	0.81
	13.9
	17.9
	76.5
	349
	203.0
	0.92
	0.91
	0.48
	9
	0
	6
	85

	
	
	AL5
	103
	3.4
	7.69
	10.8
	0.41
	62.6
	18.9
	87.6
	358
	47.4
	245.0
	409
	6.97
	0.81
	21.7
	18.2
	87.6
	358
	242.0
	0.97
	0.96
	0.54
	11
	0
	7
	81

	
	Pedersonbreen
	P1
	81
	0.6
	8.60
	10.2
	0.4
	73.9
	28.6
	63.8
	263
	79.3
	132.0
	389
	9.86
	2.58
	5.7
	27.1
	63.8
	261
	128.0
	0.76
	0.75
	0.40
	11
	0
	15
	73

	
	
	P2
	75
	1.1
	8.20
	13.4
	0.39
	57.9
	25.6
	62.9
	250
	48.2
	125.0
	382
	6.97
	1.94
	16.5
	24.6
	62.9
	249
	123.0
	0.71
	0.70
	0.39
	15
	0
	10
	75

	
	Average
	
	72
	2.1
	8.34
	12.6
	0.51
	46.5
	15.1
	69.9
	267
	44.0
	90.8
	501
	5.39
	1.29
	9.6
	14.1
	69.9
	266
	88.5
	0.73
	0.74
	
	21
	0
	9
	70

	Supraglacial meltwater
	Austre          Lovénbreen
	AL1
	13
	1.3
	9.10
	11.2
	0.04
	27.4
	2.3
	7.8
	22
	28.5
	16.1
	36
	0.53
	0.16
	3.0
	1.8
	7.8
	21
	14.6
	0.09
	0.10
	0.45
	12
	0
	39
	48

	Englacial meltwater
	
	AL3
	12
	0.7
	9.05
	13.4
	0.05
	26.1
	1.8
	5.8
	23
	25.7
	4.9
	49
	n.a.
	0.16
	3.9
	1.3
	5.8
	23
	3.5
	0.09
	0.08
	0.13
	22
	0
	37
	41

	Groundwater
	Moss Land
	GW
	1179
	10.1
	8.31
	9.0
	3.90
	1.35×103
	159.0
	2.59×103
	1.90×103
	310.0
	3.94×103
	3.74×103
	99.10
	16.40
	1.09×103
	153
	2.59×103
	1.87×103
	3.92×103
	10.48
	12.13
	0.68
	30
	0
	4
	65


*, data after sea-salt correction. n.a., data not available.


[bookmark: _Hlk131498009]Table 3 Summary table for trace metal concentrations in Ny-Ålesund. “LDL” refers to the trace metal concentration is lower than the method determination limit.
	Water types
	Source glacier
	Station
	Al (μg/L)
	Cr (ng/L)
	Mn (μg/L)
	Co (ng/L)
	Cu (ng/L)
	Fe (μg/L)
	Zn (μg/L)
	Cd (ng/L)
	Pb (ng/L)

	Proglacial meltwater
	Austre           Brønfjordbreen
	ABUP（n=2）
	12.95
	25.15
	16.85
	39.20
	164.88
	8.39
	0.09
	LDL
	14.66

	
	
	
	12.10
	8.59
	10.77
	13.86
	63.47
	0.61
	0.11
	LDL
	1.25

	
	
	ABMD（n=2）
	5.78
	18.33
	13.02
	29.81
	61.64
	1.41
	0.02
	1.66
	0.53

	
	
	
	13.00
	9.21
	10.48
	14.64
	64.09
	0.69
	0.00
	0.53
	0.94

	
	
	ABDW（n=3）
	6.86
	28.64
	7.58
	13.13
	76.59
	0.78
	0.01
	0.07
	LDL

	
	
	
	12.52
	13.12
	10.15
	17.20
	68.24
	0.27
	LDL
	LDL
	1.08

	
	
	
	7.95
	28.84
	6.76
	11.26
	69.43
	0.87
	0.02
	1.32
	0.26

	
	[bookmark: RANGE!AR10]Vestre           Brøggerbreen
	ABBOM（n=2）
	14.73
	54.02
	1.47
	11.40
	103.68
	7.70
	0.04
	0.92
	7.64

	
	
	
	9.46
	39.40
	0.99
	4.94
	98.85
	0.22
	LDL
	LDL
	LDL

	
	Austre             Lovénbreen
	AL2
	112.65
	118.93
	12.66
	108.63
	166.78
	164.94
	0.23
	LDL
	102.23

	
	
	AL4
	19.28
	9.98
	40.42
	128.58
	46.27
	3.43
	0.12
	13.02
	3.41

	
	Pedersonbreen
	P1
	24.11
	13.61
	10.19
	23.81
	53.25
	0.86
	LDL
	LDL
	1.46

	
	
	P2
	14.41
	7.47
	22.94
	79.59
	30.09
	1.87
	0.01
	LDL
	3.87

	
	Average
	
	20.45
	28.87
	12.64
	38.16
	82.10
	14.77
	0.07
	2.92
	12.49

	Supraglacial meltwater
	Austre Lovénbreen
	AL1
	0.91
	LDL
	5.35
	53.92
	30.47
	1.65
	0.16
	LDL
	10.09

	Englacial meltwater
	
	AL3
	3.55
	3.99
	6.45
	25.90
	17.38
	4.17
	0.05
	0.37
	3.47

	Groundwater
	Moss Land
	GW
	6.75
	39.17
	32.78
	64.54
	277.95
	3.04
	0.14
	12.31
	4.37





[bookmark: _Hlk131498038]Table 4 Comparison of trace metal concentrations (μg/L) in Ny-Ålesund with other regions.
	Region
	
	Al (μg/L)
	Cr (ng/L)
	Mn (μg/L)
	Co (ng/L)
	Cu (ng/L)
	Fe (μg/L)
	Zn (μg/L)
	Cd (ng/L)
	Pb (ng/L)
	Literatures

	Svalbard
	Scott River
	n=9
	1.62±1.47
	10±11
	2.58±3.74
	33±11
	54±81
	
	0.367±0.327
	29±22
	13±3
	(Lehmann et al. 2021)

	
	Ny-Ålesund
	n=13
	20.45±27.04
	28.87±29.18
	12.64±9.75
	38.16±39.11
	82.1±40.3
	14.77±43.43
	0.07±0.07
	2.92±4.55
	12.49±28.67
	This study

	Greenland
	Leverett Glacier
	n=82
	445.20
	310.94
	3.99
	90.17
	667.23
	133.47
	0.46
	0.67
	37.71
	(Hawkings et al. 2020)

	
	Southern Greenland
	n=16
	67.45±98.93
	79.29±96.45
	6.08±3.74
	
	540.99±377.15
	71.13±107.79
	1.78±1.58
	
	
	(Aciego et al. 2015)

	Canadian Arctic Archipelago
	n=28
	5.63±5.61
	
	1.08±2.33
	
	308.36±246.97
	7.42±16.08
	0.11±0.13
	1.13±0.54
	2.76±4.14
	(Colombo et al. 2019)

	Switzerland
	Haut Glacier d’Arolla
	n=132
	35
	930
	9.4
	100
	670
	390
	6.7
	210
	200
	(Mitchell et al. 2006)

	Antarctica
	Onyx River
	n=11
	
	
	1.26±0.65
	
	190.64±27.90
	18.68±16.84
	0.24±0.15
	25.85±21.51
	
	(Green et al., 2005)




