[bookmark: _Hlk84854746][bookmark: _Hlk84854518]Table S1 Pearson correlation coefficients between land use and landscape metrics at catchment scale in the upper Han River, China.
	　
	Forest
	Cropland
	Water
	Urban
	Bareland
	Grassland
	PD
	LPI
	ED
	LSI
	CON
	COH
	SPLIT
	SHDI

	Forest
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	Cropland
	-0.99
	1
	
	
	
	
	
	
	
	
	
	
	
	

	Water
	-0.4
	0.37
	1
	
	
	
	
	
	
	
	
	
	
	

	Urban
	-0.68
	0.6
	0.39
	1
	
	
	
	
	
	
	
	
	
	

	Bareland
	0.38
	-0.39
	-0.44
	-0.22
	1
	
	
	
	
	
	
	
	
	

	Grassland
	0.15
	-0.15
	0.05
	-0.25
	0
	1
	
	
	
	
	
	
	
	

	PD
	-0.77
	0.73
	0.31
	0.73
	-0.37
	0.12
	1
	
	
	
	
	
	
	

	LPI
	0.9
	-0.89
	-0.39
	-0.65
	0.39
	0.19
	0.67
	1
	
	
	
	
	
	

	ED
	-0.92
	0.9
	0.38
	0.72
	-0.45
	-0.03
	0.92
	-0.84
	1
	
	
	
	
	

	LSI
	-0.53
	0.5
	0.34
	0.49
	-0.11
	0.19
	0.58
	-0.4
	0.62
	1
	
	
	
	

	CON
	0.98
	-0.96
	-0.42
	-0.73
	0.43
	0.17
	0.84
	0.87
	-0.95
	-0.55
	1
	
	
	

	COH
	0.33
	-0.33
	0.04
	-0.24
	-0.17
	0.17
	0.19
	0.43
	-0.26
	0.15
	0.3
	1
	
	

	SPLIT
	-0.85
	0.84
	0.4
	0.67
	-0.35
	-0.18
	0.63
	-0.98
	0.79
	0.31
	-0.84
	-0.49
	1
	

	SHDI
	-0.97
	0.95
	0.45
	0.76
	-0.4
	-0.08
	0.83
	-0.87
	0.95
	0.64
	-0.97
	-0.25
	0.81
	1


[bookmark: _Hlk81926140]PD, Patch Density; LPI, Largest Patch Index; ED, Edge Density; LSI, Landscape Shape Index; CON, Contagion Index; COH, Patch Cohesion Index; SPLIT, Splitting Index; SHDI Shannon's Diversity Index. The coefficients in bold indicate a significant correlation at the p < 0.05 level.













Table S2 Pearson correlation coefficients between land use and landscape metrics at riparian scale in the upper Han River, China.
	　
	Forest
	Cropland
	Water
	Urban
	Bareland
	Grassland
	PD
	LPI
	ED
	LSI
	CON
	COH
	SPLIT
	SHDI

	Forest
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	Cropland
	-0.96
	1
	
	
	
	
	
	
	
	
	
	
	
	

	Water
	-0.31
	0.23
	1
	
	
	
	
	
	
	
	
	
	
	

	Urban
	-0.76
	0.54
	0.29
	1
	
	
	
	
	
	
	
	
	
	

	Bareland
	0.41
	-0.46
	-0.26
	-0.18
	1
	
	
	
	
	
	
	
	
	

	Grassland
	-0.03
	0.05
	0.04
	-0.09
	-0.13
	1
	
	
	
	
	
	
	
	

	PD
	-0.67
	0.49
	0.2
	0.83
	-0.15
	0.24
	1
	
	
	
	
	
	
	

	LPI
	0.64
	-0.62
	-0.39
	-0.45
	0.48
	-0.24
	-0.39
	1
	
	
	
	
	
	

	ED
	-0.8
	0.69
	0.32
	0.78
	-0.42
	0.2
	0.85
	-0.72
	1
	
	
	
	
	

	LSI
	-0.03
	-0.02
	0.28
	0.09
	0.02
	0.23
	0.09
	-0.5
	0.19
	1
	
	
	
	

	CON
	0.93
	-0.83
	-0.4
	-0.83
	0.45
	-0.04
	-0.76
	0.64
	-0.87
	-0.1
	1
	
	
	

	COH
	0.66
	-0.55
	-0.29
	-0.68
	0.33
	-0.1
	-0.72
	0.77
	-0.92
	-0.27
	0.73
	1
	
	

	SPLIT
	-0.4
	0.32
	0.24
	0.42
	-0.15
	0.15
	0.45
	-0.65
	0.64
	0.62
	-0.46
	-0.79
	1
	

	SHDI
	-0.89
	0.78
	0.48
	0.8
	-0.35
	0.21
	0.75
	-0.75
	0.9
	0.25
	-0.92
	-0.79
	0.55
	1


PD, Patch Density; LPI, Largest Patch Index; ED, Edge Density; LSI, Landscape Shape Index; CON, Contagion Index; COH, Patch Cohesion Index; SPLIT, Splitting Index; SHDI Shannon's Diversity Index. The coefficients in bold indicate a significant correlation at the p < 0.05 level.













Table S3 Pearson correlation coefficients between land use and landscape metrics at reach scale in the upper Han River, China.
	　
	Forest
	Cropland
	Water
	Urban
	Bareland
	Grassland
	PD
	LPI
	ED
	LSI
	CON
	COH
	SPLIT
	SHDI

	Forest
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	Cropland
	-0.79
	1
	
	
	
	
	
	
	
	
	
	
	
	

	Water
	-0.21
	-0.14
	1
	
	
	
	
	
	
	
	
	
	
	

	Urban
	-0.57
	0.07
	-0.01
	1
	
	
	
	
	
	
	
	
	
	

	Bareland
	0.17
	-0.3
	-0.16
	0.2
	1
	
	
	
	
	
	
	
	
	

	Grassland
	0.2
	-0.09
	0.05
	-0.35
	-0.15
	1
	
	
	
	
	
	
	
	

	PD
	0.13
	-0.21
	-0.1
	0.11
	0.14
	0.07
	1
	
	
	
	
	
	
	

	LPI
	0.29
	-0.05
	-0.31
	-0.27
	-0.33
	0.02
	-0.1
	1
	
	
	
	
	
	

	ED
	-0.19
	0.06
	-0.11
	0.33
	0.15
	-0.06
	0.8
	-0.49
	1
	
	
	
	
	

	LSI
	-0.19
	0.04
	-0.11
	0.35
	0.16
	-0.03
	0.81
	-0.48
	0.99
	1
	
	
	
	

	CON
	0.5
	-0.31
	-0.25
	-0.33
	0.04
	0.08
	-0.47
	0.5
	-0.73
	-0.72
	1
	
	
	

	COH
	0.17
	0.07
	-0.12
	-0.32
	-0.46
	-0.08
	-0.49
	0.84
	-0.71
	-0.71
	0.59
	1
	
	

	SPLIT
	-0.28
	0
	0.15
	0.43
	0.34
	-0.06
	0.4
	-0.86
	0.71
	0.7
	-0.6
	-0.94
	1
	

	SHDI
	-0.55
	0.24
	0.34
	0.45
	0.14
	0.04
	0.36
	-0.76
	0.65
	0.63
	-0.75
	-0.75
	0.76
	1


PD, Patch Density; LPI, Largest Patch Index; ED, Edge Density; LSI, Landscape Shape Index; CON, Contagion Index; COH, Patch Cohesion Index; SPLIT, Splitting Index; SHDI Shannon's Diversity Index. The coefficients in bold indicate a significant correlation at the p < 0.05 level.













Table S4 Stepwise regression models for water quality parameters at catchment scale.
	Seasons
	Water quality parameters
	Scales
	Adjusted R2
	Regression Equations

	Spring
	CODMn (mg/L)
	Catchment
	-
	-

	
	DO (mg/L)
	Catchment
	-
	-

	
	EC (μS/cm)
	Catchment
	0.21
	0.49LSI

	
	NH+ 4-N (mg/L)
	Catchment
	0.26
	0.54SPLIT+0.41BAR

	
	NO- 3-N (mg/L)
	Catchment
	0.23
	0.45GRA

	
	pH
	Catchment
	-
	-

	
	DP (mg/L)
	Catchment
	0.31
	0.60URB+0.38GRA

	
	Turbidity (NTU)
	Catchment
	-
	-

	Summer
	CODMn (mg/L)
	Catchment
	0.17
	0.50WAT

	
	DO (mg/L)
	Catchment
	-
	-

	
	EC (μS/cm)
	Catchment
	0.28
	0.56LSI

	
	NH+ 4-N (mg/L)
	Catchment
	0.44
	-0.76LSI+0.46GRA+0.42BAR

	
	NO- 3-N (mg/L)
	Catchment
	0.30
	0.46BAR

	
	pH
	Catchment
	-
	-

	
	DP (mg/L)
	Catchment
	0.50
	1.03CRO+0.62URB+0.59GRA

	
	Turbidity (NTU)
	Catchment
	-
	-

	Autumn
	CODMn (mg/L)
	Catchment
	0.25
	0.83URB+0.82CRO-0.80PD

	
	DO (mg/L)
	Catchment
	-
	-

	
	EC (μS/cm)
	Catchment
	0.16
	0.44LSI
LSI-2.94LPI-2.59SPLIT-2.23CRO+0.58BAR

	
	NH+ 4-N (mg/L)
	Catchment
	0.18
	0.46URB

	
	NO- 3-N (mg/L)
	Catchment
	-
	-

	
	pH
	Catchment
	0.49
	-0.94URB+0.44BAR+0.43SPLIT

	
	DP (mg/L)
	Catchment
	0.19
	0.51URB

	
	Turbidity (NTU)
	Catchment
	-
	-

	Winter
	CODMn (mg/L)
	Catchment
	0.34
	0.94URB

	
	DO (mg/L)
	Catchment
	0.26
	0.66URB-0.64PD

	
	EC (μS/cm)
	Catchment
	0.23
	0.52LSI

	
	NH+ 4-N (mg/L)
	Catchment
	0.25
	-0.93PD+0.89URB+0.55GRA

	
	NO- 3-N (mg/L)
	Catchment
	0.18
	0.46LSI

	
	pH
	Catchment
	0.34
	-1.15URB+1.10PD-0.86CRO-0.83GRA

	
	DP (mg/L)
	Catchment
	0.58
	1.49CRO-0.81SPLIT

	
	Turbidity (NTU)
	Catchment
	-
	-






[bookmark: _Hlk67409565][bookmark: OLE_LINK1][bookmark: OLE_LINK2]The model means the highest adjusted R2 model among scales. The most influential parameters and their coefficients in the models are shown in bold. Only significant coefficients are listed. CRO, Cropland; WAT, Water; URB, Urban; BAR, Bareland; GRA, Grassland; PD, Patch Density; LSI, Landscape Shape Index; SPLIT, Splitting Index; 

















Table S5 Stepwise regression models for water quality parameters at riparian scale.
	Seasons
	Water quality parameters
	Scales
	Adjusted R2
	Regression Equations

	Spring
	CODMn (mg/L)
	Riparian
	-
	-

	
	DO (mg/L)
	Riparian
	-
	-

	
	EC (μS/cm)
	Riparian
	0.29 
	0.42SPLIT

	
	NH+ 4-N (mg/L)
	Riparian
	-
	-

	
	NO- 3-N (mg/L)
	Riparian
	0.30 
	0.43GRA

	
	pH
	Riparian
	-
	-

	
	DP (mg/L)
	Riparian
	0.34
	0.52URB+0.42GRA+0.35BAR

	
	Turbidity (NTU)
	Riparian
	-
	-

	Summer
	CODMn (mg/L)
	Riparian
	-
	-

	
	DO (mg/L)
	Riparian
	-
	-

	
	EC (μS/cm)
	Riparian
	0.42 
	-0.63SPLIT+0.49PD-0.42CRO

	
	NH+ 4-N (mg/L)
	Riparian
	0.38 
	0.86ED+0.70LPI+0.50WAT

	
	NO- 3-N (mg/L)
	Riparian
	0.46 
	0.99PD+0.93URB+0.64BAR+0.50BAR+0.43GRA

	
	pH
	Riparian
	-
	-

	
	DP (mg/L)
	Riparian
	0.49 
	0.67CRO+0.39BAR+0.35GRA

	
	Turbidity (NTU)
	Riparian
	-
	-

	Autumn
	CODMn (mg/L)
	Riparian
	-
	-

	
	DO (mg/L)
	Riparian
	0.22 
	-0.45LSI+0.42WAT

	
	EC (μS/cm)
	Riparian
	0.18 
	0.46SPLIT

	
	NH+ 4-N (mg/L)
	Riparian
	0.15 
	0.43URB

	
	NO- 3-N (mg/L)
	Riparian
	0.18
	0.63SPLIT

	
	pH
	Riparian
	-
	-

	
	DP (mg/L)
	Riparian
	0.18 
	0.46PD

	
	Turbidity (NTU)
	Riparian
	-
	-

	Winter
	CODMn (mg/L)
	Riparian
	0.23 
	0.51URB

	
	DO (mg/L)
	Riparian
	0.22 
	0.95URB-0.73PD

	
	EC (μS/cm)
	Riparian
	0.36 
	0.48SPLIT

	
	NH+ 4-N (mg/L)
	Riparian
	-
	-

	
	NO- 3-N (mg/L)
	Riparian
	0.49 
	0.51SPLIT+0.48BAR+0.44CRO

	
	pH
	Riparian
	-
	-

	
	DP (mg/L)
	Riparian
	0.52
	0.95CRO-0.73URB

	
	Turbidity (NTU)
	Riparian
	-
	-







The model means the highest adjusted R2 model among scales. The most influential parameters and their coefficients in the models are shown in bold. Only significant coefficients are listed. CRO, Cropland; WAT, Water; URB, Urban; BAR, Bareland; GRA, Grassland; PD, Patch Density; LSI, Landscape Shape Index; SPLIT, Splitting Index; 


















Table S6 Stepwise regression models for water quality parameters at reach scale.
	Seasons
	Water quality parameters
	Scales
	Adjusted R2
	Regression Equations

	Spring
	CODMn (mg/L)
	Reach
	0.29
	0.91PD

	
	DO (mg/L)
	Reach
	-
	-

	
	EC (μS/cm)
	Reach
	0.40 
	0.59GRA+0.58URB

	
	NH+ 4-N (mg/L)
	Reach
	0.26
	-0.44SPLIT+0.42URB-0.40CRO

	
	NO- 3-N (mg/L)
	Reach
	0.18 
	[bookmark: _GoBack]0.48GRA

	
	pH
	Reach
	0.61
	1.00LSI+0.54WAT

	
	DP (mg/L)
	Reach
	0.45
	0.68GRA+0.56URB

	
	Turbidity (NTU)
	Reach
	-
	-

	Summer
	CODMn (mg/L)
	Reach
	-
	-

	
	DO (mg/L)
	Reach
	-
	-

	
	EC (μS/cm)
	Reach
	0.43 
	0.64URB+0.57GRA

	
	NH+ 4-N (mg/L)
	Reach
	0.25 
	0.46BAR

	
	NO- 3-N (mg/L)
	Reach
	0.33 
	0.72URB-0.48SPLIT

	
	pH
	Reach
	-
	-

	
	DP (mg/L)
	Reach
	0.46 
	0.72URB+0.62GRA

	
	Turbidity (NTU)
	Reach
	0.38
	0.55WAT

	Autumn
	CODMn (mg/L)
	Reach
	0.32
	0.59URB

	
	DO (mg/L)
	Reach
	0.28
	0.54WAT

	
	EC (μS/cm)
	Reach
	0.59
	0.74GRA+0.49URB+0.45CRO

	
	NH+ 4-N (mg/L)
	Reach
	0.25
	0.56URB

	
	NO- 3-N (mg/L)
	Reach
	-
	-

	
	pH
	Reach
	-
	-

	
	DP (mg/L)
	Reach
	-
	-

	
	Turbidity (NTU)
	Reach
	-
	-

	Winter
	CODMn (mg/L)
	Reach
	0.31
	0.62LSI+0.41URB

	
	DO (mg/L)
	Reach
	-
	-

	
	EC (μS/cm)
	Reach
	0.49
	0.64GRA+0.63URB

	
	NH+ 4-N (mg/L)
	Reach
	0.32
	0.56GRA

	
	NO- 3-N (mg/L)
	Reach
	0.26 
	0.67URB

	
	pH
	Reach
	-
	-

	
	DP (mg/L)
	Reach
	0.21 
	-0.85LSI+0.74PD+0.49CRO

	
	Turbidity (NTU)
	Reach
	-
	-


The model means the highest adjusted R2 model among scales. The most influential parameters and their coefficients in the models are shown in bold. Only significant coefficients are listed. CRO, Cropland; WAT, Water; URB, Urban; BAR, Bareland; GRA, Grassland; PD, Patch Density; LSI, Landscape Shape Index; SPLIT, Splitting Index; 






