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Table S1 Fluorescence intensity of PARAFAC components and the percentage of each component in the all seasons and two stream orders of the North Canal Basin.
Table S2. Selected fluorescence indices in the all seasons and two stream orders of North Canal Basin.
Figure S1. The spectral characteristics of DOM in surface water ecosystems from typical pollution sources.
Figure S2. Land use characteristics of mainstream and tributaries in North Canal River watershed.
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[bookmark: _Hlk48163511]Study area status 
The North Canal River watershed originates from Yan Mountains, Beijing, flows from northwest to east through the Beijing-Tianjin-Hebei region, and finally flows into the Hai River, with a total length of 124.7km and a watershed coverage area of 6166km2. The North Canal River watershed is densely covered with river networks and has complex water sources. Sha river, Lingou river, Qing river, Ba river, Liangshui river, and Tonghui river are the six main tributaries of the North Canal River watershed. The primary water sources of tributaries are rainwater and reclaimed water from domestic sewage plants. The North Canal River watershed undertake of the discharge task of about 90% in Beijing. Moreover, around the North Canal River watershed, a wide range of urbanization levels have existed, which means that various land use types around rivers have also existed (Figure S1). These factors usually induce different pollution sources to enter the river, making the water pollution problem in the North Canal River watershed increasingly serious
[bookmark: OLE_LINK46][bookmark: OLE_LINK47]Table S1 Fluorescence intensity of PARAFAC components and the percentage of each component in the all seasons and two stream orders of North Canal River.
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	Main stream
	Tributaries
	p (ANOVA)

	
	
	Mean ± SD
	Range
	Mean ± SD
	Range
	

	FC1
	Spring
	0.34 ± 0.16
	0.11 ~ 0.61
	0.43 ± 0.20
	0.09 ~ 0.86
	< 0.001

	
	Summer
	0.55 ± 0.08
	0.36 ~ 0.71
	0.63 ± 0.16
	0.43 ~ 1.00
	

	
	Autumn
	0.43 ± 0.18
	0.09 ~ 0.80
	0.54 ± 0.18
	0.32 ~ 1.08
	

	
	Winter
	1.20 ± 0.10
	0.98 ~ 1.39
	1.64 ± 0.95
	0.72 ~ 4.47
	

	
	p(ANOVA)
	< 0.001
	

	FC2
	Spring
	0.26 ± 0.10
	0.11 ~ 0.42
	0.33 ± 0.14
	0.07 ~ 0.62
	< 0.001

	
	Summer
	0.42 ± 0.10
	0.13 ~ 0.55
	0.51 ± 0.12
	0.37 ~ 0.75
	

	
	Autumn
	0.29 ± 0.05
	0.23 ~ 0.43
	0.33 ± 0.07
	0.21 ~ 0.48
	

	
	Winter
	1.01 ± 0.23
	0.54 ~ 1.68
	1.59 ± 1.04
	0.76 ~ 4.08
	

	
	p(ANOVA)
	< 0.001
	

	FC3
	Spring
	0.37 ± 0.10
	0.29 ~ 0.61
	0.29 ± 0.10
	0.12 ~ 0.55
	< 0.001

	
	Summer
	0.44 ± 0.22
	0.16 ~ 0.97
	0.34 ± 0.15
	0.14 ~ 0.67
	

	
	Autumn
	0.59 ± 0.43
	0.16 ~ 1.80
	0.38 ± 0.13
	0.16 ~ 0.70
	

	
	Winter
	1.12 ± 0.56
	0.62 ~ 2.92
	0.71 ± 0.15
	0.52 ~ 1.01
	

	
	p(ANOVA)
	< 0.001
	

	%FC1
	Spring
	0.36 ± 0.05
	0.30 ~ 0.45
	0.38 ± 0.05
	0.32 ~ 0.46
	< 0.001

	
	Summer
	0.38 ± 0.04
	0.33 ~ 0.44
	0.43 ± 0.06
	0.31 ~ 0.50
	

	
	Autumn
	0.34 ± 0.05
	0.27 ~ 0.42
	0.39 ± 0.05
	0.28 ~ 0.47
	

	
	Winter
	0.36 ± 0.06
	0.24 ~ 0.42
	0.41 ± 0.05
	0.32 ~ 0.50
	

	
	p(ANOVA)
	0.062
	

	%FC2
	Spring
	0.29 ± 0.02
	0.25 ~ 0.32
	0.30 ± 0.03
	0.23 ~ 0.35
	< 0.050

	
	Summer
	0.32 ± 0.03
	0.23 ~ 0.35
	0.34 ± 0.03
	0.30 ~ 0.39
	

	
	Autumn
	0.24 ± 0.06
	0.13 ~ 0.31
	0.27 ± 0.05
	0.16 ~ 0.36
	

	
	Winter
	0.32 ± 0.03
	0.24 ~ 0.37
	0.34 ± 0.04
	0.27 ~ 0.39
	

	
	p(ANOVA)
	< 0.001
	

	%FC3
	Spring
	0.35 ± 0.06
	0.24 ~ 0.43
	0.32 ± 0.08
	0.19 ~ 0.44
	< 0.050

	
	Summer
	0.30 ± 0.07
	0.21 ~ 0.45
	0.23 ± 0.08
	0.12 ~ 0.39
	

	
	Autumn
	0.43 ± 0.10
	0.28 ~ 0.64
	0.35 ± 0.11
	0.17 ~ 0.55
	

	
	Winter
	0.33 ± 0.08
	0.21 ~ 0.52
	0.26 ± 0.09
	0.14 ~ 0.49
	

	
	p(ANOVA)
	< 0.001
	


Table S2. Selected fluorescence indices in the all seasons and two stream orders of the North Canal River.
	
	
	Main stream
	Tributaries
	p (ANOVA)

	
	
	Mean ± SD
	Range
	Mean ± SD
	Range
	

	FI
	Spring
	1.83 ± 0.11
	1.65 ~ 2.01
	1.89 ± 0.08
	1.76 ~ 2.01
	< 0.050

	
	Summer
	1.85 ± 0.09
	1.71 ~ 2.03
	1.87 ± 0.10
	1.71 ~ 2.05
	

	
	Autumn
	1.89 ± 0.11
	1.71 ~ 2.08
	1.98 ± 0.13
	1.83 ~ 2.22
	

	
	Winter
	1.89 ± 0.12
	1.58 ~ 2.09
	1.96 ± 0.10
	1.76 ~ 2.15
	

	
	p(ANOVA)
	< 0.050
	

	BIX
	Spring
	0.80 ± 0.04
	0.73 ~ 0.87
	0.80 ± 0.07
	0.74 ~ 1.01
	0.712

	
	Summer
	0.77 ± 0.05
	0.63 ~ 0.85
	0.78 ± 0.03
	0.73 ~ 0.84
	

	
	Autumn
	0.81 ± 0.05
	0.71 ~ 0.94
	0.81 ± 0.04
	0.71 ~ 0.88
	

	
	Winter
	0.82 ± 0.06
	0.61 ~ 0.88
	0.83 ± 0.04
	0.68 ~ 0.87
	

	
	p(ANOVA)
	< 0.050
	

	HIX
	Spring
	1.09 ± 0.20
	0.87 ~ 1.51
	1.18 ± 0.29
	0.71 ~ 1.78
	< 0.001

	
	Summer
	1.12 ± 0.24
	0.62 ~ 1.46
	1.46 ± 0.33
	0.98 ~ 2.11
	

	
	Autumn
	0.83 ± 0.23
	0.46 ~ 1.24
	1.06 ± 0.29
	0.58 ~ 1.5
	

	
	Winter
	0.93 ± 0.19
	0.46 ~ 1.18
	1.07 ± 0.24
	0.52 ~ 1.39
	

	
	p(ANOVA)
	< 0.001
	

	β:α
	Spring
	0.88 ± 0.04
	0.83 ~ 0.94
	0.92 ± 0.05
	0.83 ~ 0.97
	0.656

	
	Summer
	0.99 ± 0.08
	0.87 ~ 1.11
	1.02 ± 0.03
	0.98 ~ 1.09
	

	
	Autumn
	1.07 ± 0.16
	0.85 ~ 1.47
	1.09 ± 0.14
	0.96 ~ 1.32
	

	
	Winter
	0.95 ± 0.08
	0.80 ~ 1.02
	0.97 ± 0.06
	0.83 ~ 1.02
	

	
	p(ANOVA)
	< 0.001
	

	R(A/C)
	Spring
	1.01 ± 0.11
	0.91 ~ 1.2
	0.95 ± 0.07
	0.86 ~ 1.12
	< 0.001

	
	Summer
	0.91 ± 0.06
	0.76 ~ 1.02
	0.77 ± 0.05
	0.67 ~ 0.85
	

	
	Autumn
	0.92 ± 0.14
	0.69 ~ 1.16
	0.73 ± 0.08
	0.54 ~ 0.86
	

	
	Winter
	0.87 ± 0.07
	0.75 ~ 1.05
	0.72 ± 0.07
	0.60 ~ 0.90
	

	
	p(ANOVA)
	< 0.001
	

	R(T/C)
	Spring
	2.39 ± 0.27
	1.90 ~ 2.77
	2.27 ± 0.42
	1.65 ~ 3.08
	< 0.050

	
	Summer
	2.00 ± 0.25
	1.73 ~ 2.67
	1.80 ± 0.25
	1.45 ~ 2.36
	

	
	Autumn
	2.90 ± 0.75
	1.97 ~ 4.91
	2.30 ± 0.59
	1.60 ~ 3.75
	

	
	Winter
	2.05 ± 0.31
	1.65 ~ 2.75
	1.84 ± 0.30
	1.51 ~ 2.68
	

	
	p(ANOVA)
	< 0.001
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[bookmark: _Hlk48164044]Figure S1. The spectral characteristics of DOM in surface water ecosystems from typical pollution sources. (Derrien et al. 2018, Meng et al. 2013, Painter et al. 2018, Tang et al. 2019, Zhang et al. 2020)
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[bookmark: OLE_LINK21][bookmark: OLE_LINK22]Figure S2. Land use characteristics of mainstream and tributaries in the North Canal River watershed. (The Wenyu River belongs to the main stream of the North Canal River watershed. Here, to ensure the accuracy of the results, we define the Wenyu River before the MD3 site as Wenyu River Ⅰ, and the Wenyu River between the MD3~MY5 sites as the Wenyu River Ⅱ. At the same time, the Beiyun River Ⅰ is defined between the MY5~ML10 sites, and the Beiyun River Ⅱ is defined between the ML10~MY15 sites.)
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