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Description automatically generated] Extended Data Fig. 1. The 32 major rivers studied. The darker the color of the basin, the greater the Shannon index (SI) of the river.
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Description automatically generated with medium confidence] Extended Data Fig. 2 Historical period and multi-model averages of seven hydrological factors for SSP1-2.6, SSP3-7.0, and SSP5-8.5. (a) Dmin is the Julian date of minimum flow in a year, (b) Min3 denotes the annual minimum three-day flow, (c) Min7 denotes the annual minimum seven-day flow, (d) Q3 is the monthly mean flow of March, (e) Q5 is the monthly mean flow of May, (f) Max3 represents the annual maximum three-day flow, and (g) Rrate is the average of all positive differences between consecutive daily flows.


Extended Data Table S1. Description of five global climate models used for driving hydrological models
	Model name
	Development country
	Horizontal resolution

	GFDL-ESM4
	USA
	1°×1°

	IPSL-CM5A-MR
	France
	2.5°×1.25°

	MPI-ESM-MR
	German
	1.9°×1.9°

	MRI-CGCM3
	Japan
	1.125°×1.125°

	UKESm1-0-L
	UK
	1.25°×0.83°




Extended Data Table S2. Historical and future changes to SI for the 32 major rivers based on the Z score calculated using the Mann-Kendall method. Blue and green refer to significant decreasing and increasing trends, respectively. Z > 0 (Z < 0) indicates an increasing (decreasing) trend in the SI time series, and |Z| > 1.96 indicates a significant increasing or decreasing trend. 
	River
	Historical
	SSP1-2.6
	SSP3-7.0
	SSP5-8.5

	Amazon
	-1.12
	-1.26
	-2.42
	-2.00

	Paraná
	-6.86
	2.37
	3.71
	5.98

	São Francisco
	-6.92
	-0.05
	2.17
	-0.62

	Orinoco
	-0.53
	0.41
	-0.73
	-3.69

	Magdalena
	-1.13
	-0.09
	-4.09
	-4.04

	Mississippi
	-0.50
	0.60
	4.67
	4.12

	St. Lawrence
	-1.75
	0.89
	3.93
	5.05

	Columbia
	-0.84
	-0.32
	-2.17
	-5.78

	Nelson
	-5.27
	1.38
	-0.98
	-0.68

	Mackenzie
	-2.63
	0.24
	-2.79
	-2.96

	Yukon
	-1.41
	-0.53
	-0.95
	-3.46

	Zambezi
	-3.92
	0.23
	0.17
	1.37

	Congo
	1.22
	-0.94
	2.03
	6.28

	Nile
	-4.78
	0.91
	2.38
	5.12

	Niger
	2.07
	-1.98
	0.30
	1.99

	Euphrates
	-4.19
	1.35
	-5.52
	-5.38

	Danube
	-1.55
	1.60
	-1.14
	-4.16

	Rhine
	0.63
	0.22
	0.29
	-1.18

	Volga
	2.98
	-0.86
	0.79
	-0.97

	Ob-Irsytch
	-1.68
	-0.50
	-2.01
	-3.48

	Yenisey
	-3.03
	-0.22
	0.04
	2.11

	Lena
	-1.14
	1.67
	5.20
	4.04

	Amur
	-3.75
	1.83
	3.70
	3.91

	Yellow
	-6.09
	2.46
	1.95
	4.40

	Yangtze
	-6.83
	4.92
	5.14
	5.05

	Pearl
	-5.41
	3.41
	1.11
	1.75

	Mekong
	-1.89
	2.08
	0.18
	3.56

	Salween
	-3.15
	0.45
	3.09
	3.98

	Irrawaddy
	-2.11
	0.85
	1.55
	2.88

	Ganges
	-1.90
	0.57
	4.52
	5.11

	Indus
	-0.31
	0.74
	1.76
	3.14

	Murray
	-2.69
	-0.45
	-0.21
	0.74




Extended Data Table S3. Multiyear mean SI along the 32 major rivers during the historical period (1950-2014) and under SSP1-2.6, SSP3-7.0, and SSP5-8.5. Δ SSP1-2.6, Δ SSP3-7.0, and Δ SSP5-8.5 represent the differences between the historical period and the corresponding climatic scenarios. 
	No.
	River
	Historical
	SSP1-2.6
	SSP3-7.0
	SSP5-8.5
	ΔSSP126
	ΔSSP370
	ΔSSP585

	1
	Amazon
	948.35
	945.74
	850.01
	885.98
	-2.61
	-98.34
	-62.37

	2
	Paraná
	276.97
	254.19
	269.33
	266.47
	-22.78
	-7.64
	-10.5

	3
	São Francisco
	48.61
	25.47
	24.86
	23.41
	-23.14
	-23.75
	-25.2

	4
	Orinoco
	420.43
	429.34
	399.91
	404.66
	8.91
	-20.52
	-15.77

	5
	Magdalena
	136.84
	141.00
	111.28
	113.90
	4.16
	-25.56
	-22.94

	6
	Mississippi
	219.55
	224.10
	248.45
	249.24
	4.55
	28.9
	29.69

	7
	St. Lawrence
	74.34
	77.60
	81.60
	81.61
	3.26
	7.26
	7.27

	8
	Columbia
	23.72
	20.92
	20.20
	18.99
	-2.8
	-3.52
	-4.73

	9
	Nelson
	71.55
	65.21
	62.43
	62.93
	-6.34
	-9.12
	-8.62

	10
	Mackenzie
	125.79
	123.12
	116.64
	109.74
	-2.67
	-9.15
	-16.05

	11
	Yukon
	106.34
	99.29
	95.32
	92.29
	-7.05
	-11.02
	-14.05

	12
	Zambezi
	130.40
	108.05
	106.31
	128.77
	-22.35
	-24.09
	-1.63

	13
	Congo
	243.80
	268.77
	293.58
	320.77
	24.97
	49.78
	76.97

	14
	Nile
	75.02
	53.33
	63.36
	74.56
	-21.69
	-11.66
	-0.46

	15
	Niger
	155.86
	180.90
	196.10
	228.89
	25.04
	40.24
	73.03

	16
	Euphrates
	10.39
	9.24
	8.75
	8.73
	-1.15
	-1.64
	-1.66

	17
	Danube
	63.18
	61.48
	59.85
	57.94
	-1.7
	-3.33
	-5.24

	18
	Rhine
	37.94
	37.77
	36.53
	37.00
	-0.17
	-1.41
	-0.94

	19
	Volga
	123.27
	156.79
	128.06
	120.72
	33.52
	4.79
	-2.55

	20
	Ob-Irsytch
	217.93
	198.30
	191.45
	166.88
	-19.63
	-26.48
	-51.05

	21
	Yenisey
	240.06
	223.27
	223.14
	212.39
	-16.79
	-16.92
	-27.67

	22
	Lena
	324.63
	346.27
	364.67
	365.38
	21.64
	40.04
	40.75

	23
	Amur
	134.16
	135.76
	143.83
	144.08
	1.6
	9.67
	9.92

	24
	Yellow
	26.32
	38.30
	21.76
	22.55
	11.98
	-4.56
	-3.77

	25
	Yangtze
	479.69
	494.80
	484.22
	492.53
	15.11
	4.53
	12.84

	26
	Pearl
	181.48
	172.65
	157.25
	170.16
	-8.83
	-24.23
	-11.32

	27
	Mekong
	295.59
	287.55
	276.2
	291.78
	-8.04
	-19.39
	-3.81

	28
	Salween
	59.16
	55.23
	56.64
	58.78
	-3.93
	-2.52
	-0.38

	29
	Irrawaddy
	240.14
	271.64
	248.38
	254.85
	31.5
	8.24
	14.71

	30
	Ganges
	662.36
	617.79
	714.23
	740.22
	-44.57
	51.87
	77.86

	31
	Indus
	10.64
	9.35
	13.4
	13.78
	-1.29
	2.76
	3.14

	32
	Murray
	18.23
	24.90
	17.93
	19.81
	6.67
	-0.3
	1.58
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