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Figure S1. Raw waters sampled from Beijing and Zhejiang, the two regions lie in the officially designated North (Beijing) and South (Zhejiang) areas of China, the map is obtained from a website: https://www.amap.com/. The inserted information is the monthly average temperature and precipitation of the two regions (data from the National Climate Center, June, 2019).
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Figure S2. Schematic of the bench-scale dead-end filtration setup.
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[bookmark: _GoBack]Figure S3. (a) Conductivity of six waters; (b) aromatic ring substitution degree of NOM in six waters. The colored rectangles represent different types of water, blue, pink and green represent reservoir waters, river waters and lake waters, respectively, and in each colored rectangle, the left is the southern waters and the right is the northern waters. 
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Figure S4. Fluorescence regional integration of EEM spectrum in six waters.
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Figure S5. EEM fluorescence spectra of different surface waters after nanofiltration: (a) YWR water; (b) HZ water; (c) YWV water; (d) JM water; (e) NCH water and (f) ZZY water, respectively.
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Figure S6. The rejection of protein-like and humic-like substances as indicated by EEM fluorescence intensity, the pink and green rectangles represent the southern waters and northern waters, respectively.
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Figure S7. Molecular weight distribution of different backwash waters.



[image: ]
Figure S8. EEM fluorescence spectra of different backwash waters: (a) YWR water; (b) HZ water; (c) YWV water; (d) JM water; (e) NCH water and (f) ZZY water, respectively.
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Figure S9. SEM images of the virgin PA membrane: (a) surface image and (b) cross section image.
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Figure S10. SEM images of the membrane surface fouled by different surface waters: (a) YWR water; (b) HZ water; (c) YWV water; (d) JM water; (e) NCH water and (f) ZZY water, scale bar 5 μm, the insets are the magnified images, scale bar 1 μm.
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Figure S11. Spearman correlation between individual water quality parameters and membrane fouling. %-LWM, %-MWM and %-HWM are the proportion of low molecular weight, medium molecular weight and high molecular weight components in humic substances, respectively. %-TY, %-TR, %-FA, %-SMP and %-HA represent the proportion of tyrosine-like, tryptophan-like, fulvic acid-like, soluble microbial by-product-like and humic acid-like fractions in EEM fluorescence spectrum. T-fouling, R-fouling and Ir-fouling are total fouling, reversible fouling and irreversible fouling, respectively. Blue and red indicate a negative and positive correlation, respectively. The symbol * indicates the P < 0.05.


Table S1. Correlation coefficient (R) and significance (P) between individual water quality parameters and membrane fouling

	Water quality parameters
	Total fouling
	Reversible fouling
	Irreversible fouling

	
	R
	P
	R
	P
	R
	P

	pH
	-0.2
	>0.05
	-0.12
	>0.05
	0.12
	>0.05

	zeta
	-0.029
	>0.05
	0.17
	>0.05
	-0.17
	>0.05

	Ca2+
	0.6
	>0.05
	-0.58
	>0.05
	0.58
	>0.05

	E254/E365
	0.086
	>0.05
	0.087
	>0.05
	-0.087
	>0.05

	E253/E203
	0.54
	>0.05
	-0.70
	>0.05
	0.70
	>0.05

	DOC
	0.43
	>0.05
	-0.52
	>0.05
	0.52
	>0.05

	SUVA
	-0.6
	>0.05
	0.81
	<0.05
	-0.81
	<0.05

	humic substances 
	0.31
	>0.05
	-0.32
	>0.05
	0.32
	>0.05

	biopolymer
	0.94
	<0.05
	-0.93
	<0.05
	0.93
	<0.05

	%-LMW
	0.6
	>0.05
	-0.64
	>0.05
	0.64
	>0.05

	%-MMW
	0.89
	<0.05
	-0.87
	<0.05
	0.87
	<0.05

	%-HMW
	-0.89
	<0.05
	0.87
	<0.05
	-0.87
	<0.05

	%-TY 
	-0.31
	>0.05
	0.32
	>0.05
	-0.32
	>0.05

	%-TR
	0.66
	>0.05
	-0.58
	>0.05
	0.58
	>0.05

	%-FA
	-0.60
	>0.05
	0.41
	>0.05
	-0.41
	>0.05

	%-SMP
	0.2
	>0.05
	-0.17
	>0.05
	0.17
	>0.05

	%-HA
	-0.54
	>0.05
	0.55
	>0.05
	-0.55
	>0.05
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