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Supplementary Material
Supplementary Table 1. Salinity, radium isotopic (224Ra, 223Ra, and 228Ra) activities in seawater samples.
	Sites
	longitude
	latitude
	Date
	Time
	Distance (m)
	Depth

(m)
	Salinity

(psu)


	224Ra
	223Ra
	228Ra

	
	
	
	
	
	
	
	
	(dpm/100L)

Ra-223

Ra-228

	S20
	113.645
	22.737
	8 Jan 2020
	15:40
	0
	17
	14.49
	70.61
	3.31
	66.12

	S19
	113.697
	22.650
	8 Jan 2020
	14:15
	11.25
	6
	16.5
	82.18
	4.52
	65.22

	S18
	113.720
	22.564
	8 Jan 2020
	12:55
	21.00
	21
	22.44
	69.64
	2.80
	75.45

	S17
	113.743
	22.472
	8 Jan 2020
	11:30
	31.40
	7
	14.59
	68.54
	4.31
	nd

	S16
	113.755
	22.377
	8 Jan 2020
	10:00
	41.79
	8
	24.62
	51.07
	2.73
	57.66

	S15
	113.787
	22.293
	6 Jan 2020
	14:00
	51.72
	8
	31.11
	71.87
	3.70
	80.41

	S14
	113.807
	22.213
	6 Jan 2020
	15:50
	60.87
	27
	32.17
	23.48
	1.04
	30.69

	S13
	113.859
	22.110
	7 Jan 2020
	8:40
	73.59
	27
	33.49
	14.48
	0.38
	17.70

	S12
	113.907
	22.005
	7 Jan 2020
	10:20
	86.33
	26
	33.33
	11.58
	0.43
	20.61

	S11
	113.953
	21.890
	7 Jan 2020
	12:45
	100.05
	28
	33.81
	7.31
	1.47
	21.36

	S10
	113.994
	21.801
	7 Jan 2020
	13:28
	110.95
	44
	33.98
	10.17
	0.52
	33.55

	S9
	114.031
	21.701
	7 Jan 2020
	15:20
	122.71
	43
	34.56
	5.28
	0.32
	nd

	S8
	114.109
	21.536
	11 Jan 2020
	21:30
	142.94
	59
	34.99
	1.61
	0.05
	20.94

	S30
	114.664
	22.728
	9 Jan 2020
	11:20
	4.50
	0
	32.68
	59.60
	2.32
	40.91

	S29
	114.684
	22.643
	9 Jan 2020
	10:00
	14.10
	9
	33.29
	38.58
	1.81
	32.67

	S28
	114.715
	22.561
	9 Jan 2020
	8:30
	23.86
	13
	33.61
	29.93
	1.12
	nd

	S27
	114.744
	22.475
	11 Jan 2020
	7:20
	33.89
	18
	33.18
	16.19
	0.42
	32.07

	S26
	114.780
	22.383
	11 Jan 2020
	8:40
	44.85
	22
	29.63
	9.22
	0.43
	13.34

	S25
	114.812
	22.288
	11 Jan 2020
	10:00
	56.00
	27
	32.60
	9.46
	0.43
	30.11

	S24
	114.835
	22.209
	11 Jan 2020
	11:10
	65.14
	32
	33.21
	7.31
	0.30
	27.84

	S23
	114.872
	22.112
	11 Jan 2020
	12:30
	76.59
	40
	34.48
	2.97
	0.01
	8.04

	S22
	114.904
	22.016
	11 Jan 2020
	13:40
	87.84
	50
	34.85
	2.31
	0.01
	15.41

	S21
	114.939
	21.924
	11 Jan 2020
	15:00
	98.79
	58
	35.02
	2.02
	0.02
	11.73

	S7
	113.089
	22.079
	13 Jan 2020
	15:00
	0
	9.7
	19.76
	94.60
	3.95
	nd

	S6
	113.093
	22.009
	13 Jan 2020
	14:00
	7.82
	7
	20.47
	79.69
	3.18
	nd

	S5
	113.089
	21.883
	12 Jan 2020
	10:50
	21.79
	8
	31.29
	42.50
	1.88
	77.18

	S4
	113.096
	21.838
	12 Jan 2020
	10:05
	26.82
	11
	31.59
	43.96
	1.81
	66.74

	S3
	113.117
	21.738
	12 Jan 2020
	10:20
	37.97
	33
	32.75
	21.08
	0.45
	50.05

	S2
	113.144
	21.647
	12 Jan 2020
	6:30
	48.39
	25
	33.15
	8.91
	0.17
	26.94

	S1
	113.165
	21.550
	12 Jan 2020
	7:50
	59.41
	34
	33.62
	4.59
	0.08
	28.66



nd: no data.
Supplementary Table 2. Salinity, pH, ORP, radium isotopic (224Ra, 223Ra, and 228Ra) activities, nitrate, dissolved carbon in coastal groundwater samples.
	Sites
	longitude
	latitude
	Date
	Time
	pH
	ORP

(mV)
	Salinity

(psu)


	224Ra
	223Ra
	228Ra
	NO3-
	DOC
	DIC

	
	
	
	
	
	
	
	
	(dpm/100L)

Ra-223

Ra-228
	(ug/L)
	mg/L

ppm

	G1-1
	112°11'23"
	21°48'22"
	8 Jan 2020
	9:30
	7.63 
	-136.50 
	28.71 
	1201.70 
	66.25 
	1045.54
	34.54
	1.29
	nd

	G1-2
	
	
	
	9:50
	7.44 
	-75.30 
	20.34 
	1960.07 
	36.38 
	nd
	96.37
	nd
	nd

	G2-1
	112°12'31"
	21°44'37"
	8 Jan 2020
	11:30
	7.98 
	89.80 
	32.41 
	480.05 
	20.80 
	nd
	810.24
	nd
	nd

	G2-2
	
	
	
	11:05
	7.87 
	79.00 
	34.88 
	943.24 
	44.84 
	nd
	518.08
	nd
	10.34

	G3-1
	112°14'56"
	21°42'31"
	8 Jan 2020
	13:20
	7.58 
	119.00 
	27.77 
	2246.33 
	76.82 
	639.39
	392.38
	1.27
	nd

	G3-2
	
	
	
	13:35
	7.91 
	102.10 
	32.87 
	1804.94 
	59.40 
	nd
	323.07
	nd
	17.36

	G4-1
	112°20'41"
	21°43'01"
	8 Jan 2020
	14:30
	7.99 
	131.40 
	36.39 
	1060.83 
	22.65 
	nd
	1755.95
	1.08
	nd

	G4-2
	
	
	
	15:00
	7.87 
	127.30 
	31.87 
	1873.81 
	38.24 
	nd
	3165.52
	nd
	nd

	G5-1
	112°38'44"
	21°47'08"
	8 Jan 2020
	17:00
	6.40 
	222.00 
	0.15 
	64.26 
	-0.85 
	34.92
	1553.45
	nd
	nd

	G6
	112°45'07"
	21°53'36"
	9 Jan 2020
	9:05
	6.58 
	217.70 
	27.62 
	1200.05 
	12.05 
	186.68
	714.24
	nd
	nd

	G7
	112°56'15"
	21°52'05"
	9 Jan 2020
	10:30
	7.90 
	128.60 
	24.28 
	884.37 
	21.72 
	84.96
	309.71
	1.04
	8.82

	G8-1
	113°17'01"
	21°54'58"
	9 Jan 2020
	16:00
	8.11 
	165.10 
	29.58 
	469.71 
	19.66 
	148.71
	930.50
	1.05
	11.97

	G9-1
	113°21'00"
	22°00'17"
	10 Jan 2020
	10:30
	7.56 
	-112.60 
	20.17 
	1112.02 
	14.93 
	843.75
	62.05
	1.44
	23.79

	G9-2
	
	
	
	10:00
	7.43 
	-123.40 
	27.95 
	1407.12 
	26.54 
	356.21
	123.07
	2.23
	31.49

	G10
	113°35'31"
	22°15'04"
	10 Jan 2020
	15:15
	7.48 
	152.70 
	21.57 
	1046.88 
	35.12 
	270.27
	1673.74
	nd
	12.44

	G11-1
	113°50′0″
	22°35′33″
	8 Jan 2020
	18:00
	7.89 
	nd
	21.12 
	1771.47 
	24.06 
	3040.89
	nd
	nd
	5.52

	G11-2
	
	
	
	17:40
	nd
	nd
	nd
	nd
	nd
	nd
	2235.83
	nd
	nd

	G12-1
	113°50′58″
	22°33′25″
	8 Jan 2020
	16:55
	7.79 
	-29.50 
	23.85 
	1578.34 
	25.20 
	1939.79
	nd
	2.09
	27.22

	G12-2
	
	
	
	16:40
	7.70 
	-29.50 
	22.43 
	5187.93 
	177.61 
	3529.21
	36.40
	2.55
	22.56

	G13
	114°18′15″
	22°35′54″
	11 Jan 2020
	13:00
	8.11 
	26.20 
	32.50 
	790.01 
	21.24 
	212.98
	49.52
	nd
	nd

	G14
	114°30′57″
	22°35′38″
	10 Jan 2020
	16:10
	7.59 
	20.90 
	14.90 
	843.53 
	12.46 
	198.21
	404.16
	5.09
	17.60

	G15
	114°34′32″
	22°38′43″
	9 Jan 2020
	16:30
	7.92 
	-8.10 
	33.82 
	1457.43 
	30.81 
	136.74
	72.19
	7.83
	nd

	G16-1
	114°39′07″
	22°46′04″
	10 Jan 2020
	11:15
	7.97 
	9.70 
	33.22 
	4224.59 
	98.07 
	2615.52
	5.68
	1.20
	9.41

	G16-2
	
	
	
	11:00
	7.92 
	2.50 
	33.17 
	2374.16 
	56.54 
	nd
	15.16
	1.11
	17.42

	G17-1
	114°44′07″
	22°46′48″
	10 Jan 2020
	10:30
	7.61 
	4.20 
	10.13 
	1016.15 
	13.54 
	157.84
	637.49
	1.14
	nd

	G17-2
	
	
	
	10:20
	7.67 
	5.70 
	32.52 
	1765.37 
	28.34 
	nd
	125.82
	1.00
	13.56

	G18
	114°45′57″
	22°47′14″
	10 Jan 2020
	9:40
	7.62 
	1.80 
	35.84 
	4613.65 
	84.75 
	2135.73
	401.58
	1.32
	nd

	G19
	114°44′55″
	22°44′51″
	11 Jan 2020
	9:10
	7.36 
	16.90 
	29.09 
	3288.27 
	42.71 
	1089.98
	4.78
	nd
	nd

	G20-1
	114°44′45″
	22°40′50″
	11 Jan 2020
	6:25
	7.63 
	21.00 
	29.18 
	1024.04 
	21.97 
	544.93
	190.67
	1.21
	15.45

	G20-2
	
	
	
	6:00
	7.66 
	18.90 
	13.38 
	1288.17 
	29.41 
	330.79
	369.96
	1.27
	16.60

	G21
	114°45′8″
	22°35′31″
	9 Jan 2020
	15:30
	7.93 
	-8.70 
	32.72 
	890.11 
	12.86 
	168.69
	67.37
	7.20
	4.58

	G22-1
	114°51′1″
	22°36′10″
	9 Jan 2020
	14:50
	7.90 
	-9.00 
	32.77 
	500.16 
	10.78 
	nd
	6.28
	nd
	nd

	G22-2
	
	
	
	14:40
	7.80 
	-9.80 
	31.83 
	821.42 
	8.56 
	135.97
	12.22
	4.59
	nd

	G23-1
	114°57′14″
	22°40′7″
	9 Jan 2020
	13:12
	7.92 
	-10.80 
	32.37 
	505.88 
	27.89 
	nd
	-0.89
	7.80
	6.20

	G23-2
	
	
	
	13:03
	7.92 
	-11.00 
	33.34 
	712.35 
	9.96 
	110.00
	9.79
	4.80
	5.98

	G24-1
	115°1′19″  
	22°43′57″
	9 Jan 2020
	11:00
	7.91 
	-12.80 
	32.32 
	786.86 
	20.45 
	nd
	nd
	1.65
	16.59

	G24-2
	
	
	
	10:50
	7.79 
	-12.20 
	32.65 
	771.66 
	16.44 
	nd
	10.31
	1.35
	9.07


The suffixes “-1” and “-2” denote two different samples taken from the one sampling site. 
nd: no data.
Supplementary Table 3. Salinity, pH, ORP, radium isotopic (224Ra, 223Ra, and 228Ra) activities, nitrate, dissolved carbon in river samples.
	Sites
	longitude
	latitude
	Date
	Time
	pH
	ORP

(mV)
	Salinity

(psu)


	224Ra
	223Ra
	228Ra
	NO3-
	DOC
	DIC

	
	
	
	
	
	
	
	
	(dpm/100L)

Ra-223

Ra-228
	(ug/L)
	mg/L

ppm

	R1
	113°04'36"
	22°08'21"
	9 Jan 2020
	12:35
	8.05
	158.2
	14.35
	149.19 
	4.60 
	nd
	1151.94
	1.08 
	9.50

	R2
	113°16'56"
	22°04'02"
	9 Jan 2020
	17:50
	8.14
	149.4
	4.95
	115.34 
	1.25 
	8.86 
	788.78
	nd
	nd

	R3
	113°25'45"
	22°11'12"
	10 Jan 2020
	12:30
	8.05
	119.1
	12.51
	746.77 
	20.77 
	580.38 
	687.41
	1.10 
	nd

	R4
	113°37'02"
	22°35'35"
	11 Jan 2020
	16:05
	8.04
	194.8
	3.33
	44.54 
	0.76 
	39.72 
	1781.19
	nd
	nd

	R5
	113°34'20"
	22°43'17"
	11 Jan 2020
	14:25
	8.13
	139.5
	3.96
	69.98 
	3.59 
	nd
	1286.99
	nd
	nd

	R6
	113°37'24"
	22°45'16"
	11 Jan 2020
	12:00
	7.86
	168
	12.85
	148.90 
	3.13 
	40.33 
	362.00
	1.36 
	nd

	R7
	114°31′54″
	22°43′48″
	10 Jan 2020
	14:05
	7.44
	17
	14.74
	263.11 
	3.94 
	nd
	4362.53
	1.82 
	nd


nd: no data.
Supplementary Table 4. Discharges, dissolved 228Ra activities and 228Ra fluxes from all rivers.
	River
	Water discharge

(m3/d)
	228Ra activity (dpm/100 L)
	228Ra flux(dpm/d)

	R1
	1.09×108
	8.86a
	0.97×1010

	R2
	0.54×108
	8.86
	0.48×1010

	R3
	2.53×108
	580.4
	1.47×1012

	R4
	1.57×108
	39.72
	6.24×1010

	R5
	1.54×108
	40.33b
	6.21×1010

	R6
	1.65×108
	40.33
	6.65×1010

	R7
	4.71×105
	95.83c
	0.05×1010

	Total
	
	
	1.68×1012


a the value used the same with R3.
b the value used the same with R7.
c the value from Wang et al. (2018).
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