TABLE 1 | Mean and range of 15 environmental variables at all sites and each habitat group (H01-H05).
	Variables
	All sites (90)
	H01 (20)
	H02 (19)
	H03 (21)
	H04 (15)
	H05 (15)

	PO4 (mg/L)
	0.0090 (0~0.04)
	0.0110 (0~0.04)
	0.0080 (0~0.02)
	0.0104 (0~0.04)
	0.0081 (0~0.02)
	0.0067 (0~0.02)

	TP (mg/L)
	0.0262 (0.01~0.08)
	0.0269 (0.01~0.08)
	0.0263 (0.01~0.05)
	0.0285 (0.01~0.07)
	0.0241 (0.01~0.06)
	0.0243 (0.01~0.05)

	pH
	7.87 (6.41~8.90)
	7.93 (6.41~8.90)
	7.9 (6.49~8.90)
	7.89 (7.00~8.74)
	7.79 (6.50~8.87)
	7.83 (6.54~8.86)

	COND (ms/m)
	27.13 (6.40~39.80)
	28.03 (16.60~39.50)
	27.56 (17.10~38.60)
	27.24 (17.50~39.60)
	27.45 (7.70~39.80)
	24.89 (6.40~39.00)

	TURB (NTU)
	39.19 (6.10~61.20)
	40.73 (12.60~56.90)
	42.75 (13.80~61.20)
	37.88 (13.10~57.30)
	35.88 (8.50~50.50)
	37.81 (6.10~59.90)

	DO (mg/L)
	10.05 (7.53~16.31)
	10.07 (9.09~11.64)
	10.06 (9.22~11.58)
	9.78 (7.53~16.31)
	10.1 (9.36~11.43)
	10.34 (9.28~11.80)

	WT (℃)
	14.15 (10.58~19.77)
	14.08 (10.58~17.26)
	13.62 (10.63~16.76)
	14.4 (10.67~17.62)
	15.09 (12.09~19.77)
	13.63 (12.14~15.01)

	Sal
	0.01 (0~0.02)
	0.01 (0.01~0.02)
	0.01 (0.01~0.02)
	0.01 (0.01~0.02)
	0.01 (0~0.02)
	0.01 (0~0.02)

	TDS (g/L)
	0.18 (0.04~0.26)
	0.18 (0.11~0.26)
	0.18 (0.11~0.25)
	0.18 (0.11~0.26)
	0.18 (0.05~0.26)
	0.16 (0.04~0.25)

	orp
	-204 (-243~-135)
	-201 (-243~-140)
	-209 (-235~-164)
	-206 (-239~-157)
	-193 (-224~-135)
	-210 (-233~-184)

	Cl (mg/L)
	11.84 (5.09~32.80)
	11.97 (5.49~18.50)
	11.28 (5.35~16.9)
	11.18 (5.49~17.20)
	13.15 (5.09~32.80)
	12 (5.78~25.20)

	Ca (mg/L)
	2.97 (2.42~3.64)
	2.97 (2.69~3.30)
	2.95 (2.69~3.52)
	3 (2.63~3.42)
	2.95 (2.51~3.64)
	2.94 (2.42~3.34)

	Velocity (m/s)
	0.41 (0~1.80)
	0.74 (0.27~1.80)
	0.37 (0~0.81)
	0 (0~0)
	0.58 (0.21~1.03)
	0.46 (0~0.95)

	Width (m)
	17.09 (1.75~45.00)
	15.07 (4.23~34.00)
	19.27 (5.00~34.83)
	21.39 (1.75~45.00)
	12.68 (3.30~26.60)
	15.73 (5.27~28.6)

	Depth (m)
	0.48 (0.10~1.16)
	0.33 (0.16~0.63)
	0.48 (0.17~0.95)
	0.69 (0.32~1.16)
	0.29 (0.10~0.58)
	0.57 (0.27~1.01)


Note: numbers in the brackets are sites numbers for that habitat group. 
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FIGURE 1 | Relationships between taxonomy- and trait-based β-diversity components of benthic diatoms (i.e., total β-diversity, turnover, and nestedness). The relationships were statistically significant according to the Mantel test (999 permutations, p <0.001), and r correlations indicated in the plots are Mantel coefficients. Solid blue lines show regression lines based on linear models while shaded grey area indicate 95% confidence interval of the fit.
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FIGURE 2 | Relationships between taxonomy- and trait-based β-diversity components of benthic diatoms (i.e., total β-diversity, turnover, and nestedness) at H01. The relationships were statistically nonsignificant according to the Mantel test (999 permutations, p >0.05), and r correlations indicated in the plots are Mantel coefficients. Solid blue lines show regression lines based on linear models while shaded grey area indicate 95% confidence interval of the fit.
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FIGURE 3 | Relationships between taxonomy- and trait-based β-diversity components of benthic diatoms (i.e., total β-diversity, turnover, and nestedness) at H02. The relationships were statistically tested according to the Mantel test (999 permutations), and r correlations indicated in the plots are Mantel coefficients. Solid blue lines show regression lines based on linear models while shaded grey area indicate 95% confidence interval of the fit.
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FIGURE 4 | Relationships between taxonomy- and trait-based β-diversity components of benthic diatoms (i.e., total β-diversity, turnover, and nestedness) at H03. The relationships were statistically significant according to the Mantel test (999 permutations, p <0.05), and r correlations indicated in the plots are Mantel coefficients. Solid blue lines show regression lines based on linear models while shaded grey area indicate 95% confidence interval of the fit.
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FIGURE 5 | Relationships between taxonomy- and trait-based β-diversity components of benthic diatoms (i.e., total β-diversity, turnover, and nestedness) at H04. The relationships were statistically significant according to the Mantel test (999 permutations, p <0.05), and r correlations indicated in the plots are Mantel coefficients. Solid blue lines show regression lines based on linear models while shaded grey area indicate 95% confidence interval of the fit.
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FIGURE 6 | Relationships between taxonomy- and trait-based β-diversity components of benthic diatoms (i.e., total β-diversity, turnover, and nestedness) at H05. The relationships were statistically tested according to the Mantel test (999 permutations), and r correlations indicated in the plots are Mantel coefficients. Solid blue lines show regression lines based on linear models while shaded grey area indicate 95% confidence interval of the fit.
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TABLE 2 | The pairwise DNCI (Dispersal-Niche continuum index) values for both species and trait composition of benthic diatoms among 5 different habitats. Negative DNCI values indicate that dispersal is the dominant assembly process, while higher absolute values demonstrate greater strength of the dominant process. CI.DNCI = confidence interval associated with DNCI; S.DNCI = variance associated with DNCI.
	group1
	group2
	Species
	Trait

	
	
	DNCI
	CI.DNCI
	S.DNCI
	DNCI
	CI.DNCI
	S.DNCI

	H01
	H02
	-6.93 
	0.79 
	0.40 
	-8.03 
	2.15 
	1.08 

	H01
	H03
	-10.91 
	0.83 
	0.42 
	-7.46 
	1.59 
	0.79 

	H01
	H04
	-6.61 
	0.80 
	0.40 
	-6.27 
	1.53 
	0.77 

	H01
	H05
	-7.68 
	0.83 
	0.41 
	-7.58 
	2.22 
	1.11 

	H02
	H03
	-8.77 
	0.67 
	0.33 
	-16.90 
	1.82 
	0.91 

	H02
	H04
	-6.27 
	0.63 
	0.31 
	-7.11 
	2.09 
	1.04 

	H02
	H05
	-9.52 
	0.89 
	0.45 
	-7.51 
	1.61 
	0.81 

	H03
	H04
	-7.64 
	1.31 
	0.66 
	-9.26 
	2.38 
	1.19 

	H03
	H05
	-11.01 
	1.87 
	0.93 
	-10.76 
	2.90 
	1.45 

	H04
	H05
	-8.31 
	1.01 
	0.51 
	-6.51 
	1.47 
	0.73 

	Mean
	-8.37
	0.96
	0.48
	-8.74
	1.98
	0.99
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