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Figure S1. Spatial variations of salinity along the river in four seasons.
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Figure S2. Seasonal variations of salinity between seasons. “***” denotes p < 0.01, while “**” for p <
0.05 and “*” for p < 0.1.
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Figure S3. Spatial variations of total biomass along the river in four seasons.



autumn spring — summer winter

8.5+

8.0r

7.5¢

Total Abundance (log transformed)

7.0} P

T 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Station

Figure S4. Spatial variations of total abundance along the river in four seasons.
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Figure S5. Spatial variations of species richness along the river in four seasons.



Table S1. Analytical method of water environmental factors.

Environmental factors Abbreviation Analytical method Unit
Water temperature WT YSI ProPlus T
pH pH YSI ProPlus
Dissolved oxygen DO YSI ProPlus mg/L
Salinity SAL YSI ProPlus ppt
Oxidation-reduction potential ORP YSI ProPlus mv
Water depth WD Meter stick m
Water transparency SD Secchi disk cm
Total nitrogen N Alkaline potassium persulf_ate digestion UV spectrophoto- -
metric method
Total dissolved nitrogen TDN Alkaline potassium persulf.ate digestion UV spectrophoto- mg/L
metric method
Total phosphorus TP Ammonium molybdate spectrophotometric method mg/L
Total dissolved phosphorus TDP Ammonium molybdate spectrophotometric method mg/L
Chemical oxygen demand COD Dichromate method or chloride ion calibration method = mg/L
Turbidity TUR Hach turbidity tester NTU
Orthophosphate PO Molybdenum-antimony anti-spectrophotometric method = mg/L
Ammonium nitrogen NH4 Nessler’s reagent spectrophotometric method mg/L
Nitrate NOs Gas phase molecular Absorption spectrum method mg/L
Nitrite NO~ Gas phase molecular Absorption spectrum method mg/L
Dissolved inorganic nitrogen DIN NHs + NOs- + NO» mg/L

Table S2. Environmental factors in Duliujian River. Max = maximum values, Min = minimum val-
ues, SD = standard deviation.

Autumn Winter Spring Summer

Environmental factors Max  Min Mean SD Max Min Mean SD Max Min Mean SD Max Min Mean SD

pH 9.73 865 9.16 0.39 9.19 839 892 021 913 835 878 019 9.10 8.08 853 0.28
Salinity (ppt) 2073 442 870 4.05 2957 3.62 693 649 518 161 333 114 3320 0.77 10.83 11.58

Total nitrogen (mg/L) 3.11 141 2.03 0.57 419 228 313 052 511 4.00 459 026 807 169 344 1.80

Total phosphorus (mg/L) 0.59 0.27 0.43 0.08 041 019 033 005 042 034 038 003 077 007 034 0.20
Total dissolved nitrogen (mg/L) 271 092 1.19 0.44 306 175 220 042 370 187 288 040 703 097 213 1.83
Total dissolved phosphorus (mg/L)  0.39 0.06 0.26 0.09 023 007 015 004 0.11 0.05 007 002 050 000 013 0.16
Orthophosphate (mg/L) 0.32 0.05 0.23 0.07 019 0.04 0.11 0.04 0.06 0.01 002 002 046 000 0.10 0.16
Dissolved ‘szggfi’)‘lc nitrogen 051 011 029 010 237 070 143 051 234 067 132 048 077 014 030 0.16
Water temperature (C) 2893 2520 26.88 1.00 8.60 1.73 284 1.63 16.27 1247 14.00 1.15 29.27 25.80 27.35 0.99
Dissolved oxygen (mg/L) 1572 335 8.99 3.48 14.68 7.65 11.85 1.82 1592 9.00 12.71 1.92 11.08 4.64 7.54 207
Oxidation-reduction potential (mv) 116.63 86.80102.18  9.50  168.07 96.50 140.63 17.58 221.93 112.77 156.01 36.30 168.57 70.47 132.27 31.23
Turbidity (NTU) 7728 7.85 3557 2260 34.16 11.11 1541 5.57 36.49 14.70 20.82 6.44 54.83 12.72 27.37 13.96

Water transparency (cm) 98.83 38.83 59.74 1795 67.33 41.67 52.96 6.79 48.67 34.00 42.80 3.93 57.00 27.00 38.84 9.42
Water depth (m) 3.99 1.28 2.65 0.71 442 112 309 085 546 143 281 1.01 299 128 225 057
Chemical oxygen demand (mg/L) 11.80 7.81 9.04 1.04 12.60 8.11 10.12 1.25 13.83 9.19 1197 124 10.25 7.08 8.88 0.77
Ammonium nitrogen (mg/L) 0.51 0.11 0.26 0.11 1.04 026 046 024 131 015 043 041 070 012 0.26 0.15
Nitrate (mg/L) 0.16 0.00 0.03 0.04 1.68 027 081 041 125 047 080 025 0.06 047 0.03 0.02

Nitrite (mg/L) 0.02 0.00 0.00 0.01 0.21 0.03 0.16 0.06 0.12 0.05 0.08 0.01 0.06 0.05 0.01 0.02




Table S3. Bray-Curtis distance of phytoplankton structure between stations in different seasons.

Autumn autl aut2 aut3 autd aut5 auté aut? aut8 aut9 autl0 autll autl2 autl3 autl4 autl5
autl 0.00

aut2 0.39 0.00

aut3 0.38 0.28 0.00

aut4 0.53 0.49 0.50 0.00

autb 0.42 0.46 0.40 0.46 0.00

aut6 0.52 0.39 0.38 0.52 0.37 0.00

aut?7 0.62 0.39 0.42 0.54 0.38 0.40 0.00

aut8 0.49 0.49 0.42 0.48 0.58 0.50 043 0.00

aut9 0.66 0.46 0.48 0.46 0.47 0.47 0.26 0.36 0.00

autl0 0.50 0.45 0.48 0.42 0.50 0.50 0.36 0.31 0.28 0.00

autll 0.51 0.45 0.44 0.46 0.47 0.43 0.41 0.33 0.34 0.18 0.00

autl2 0.53 0.57 0.49 0.48 0.49 0.45 0.50 0.32 0.42 0.38 0.28 0.00

autl3 0.53 0.60 0.63 0.52 0.58 0.62 0.60 0.34 0.46 0.30 0.24 0.28 0.00

autl4 0.64 0.61 0.50 0.52 0.54 0.53 0.49 0.45 0.48 0.37 0.30 0.29 0.36 0.00

autl5 0.47 0.62 0.69 0.65 0.65 0.69 0.67 0.51 0.60 0.54 0.47 0.51 0.36 0.49 0.00
Winter winl win2 win3 wind win5 win6 win7 win8 win9 winl0 winll winl2 winl3 winl4 winl5
winl 0.00

win2 041 0.00

win3 0.43 0.33 0.00

win4 0.41 0.37 0.33 0.00

winb 0.47 0.41 0.43 0.48 0.00

win6 0.45 0.49 0.45 0.45 0.50 0.00

win7 0.56 0.48 0.50 0.43 0.55 0.45 0.00

win8 0.53 0.47 0.57 0.54 0.43 0.38 0.43 0.00

win9 0.60 0.56 0.56 0.46 0.55 0.40 0.38 0.45 0.00

winl10 0.54 0.44 0.52 0.45 0.33 0.48 0.43 0.36 0.47 0.00

winll 0.53 0.47 0.64 0.47 0.53 0.51 0.54 0.37 0.50 0.42 0.00

winl2 0.47 0.50 0.49 0.44 0.53 0.51 0.52 0.43 0.51 0.43 0.42 0.00

winl3 0.51 0.55 0.63 0.55 0.54 0.57 0.51 0.38 0.46 0.40 0.31 0.38 0.00

winl4 0.55 0.41 0.57 0.53 0.52 0.57 0.56 0.46 0.47 0.45 0.37 0.43 0.45 0.00

winl5 0.63 0.56 0.67 0.57 0.55 0.57 0.60 0.45 0.50 0.53 0.44 0.51 0.36 0.46 0.00
Spring sprl spr2  spr3  spr4 spt5  spr6  spr7  spr8  spr9  sprl0  sprll sprl2  sprl3  sprl4  sprl5
sprl 0.00

spr2 0.33 0.00

spr3 0.47 0.42 0.00

spr4 0.56 0.51 0.56 0.00

spr5 0.53 0.58 0.65 0.65 0.00

spr6 0.48 0.51 0.62 0.53 0.48 0.00

spr7 0.57 0.50 0.58 0.54 0.46 0.41 0.00

spr8 0.53 0.39 0.63 0.58 0.45 0.34 0.37 0.00

spr9 0.60 0.59 0.73 0.64 0.60 0.40 0.50 0.37 0.00

sprl0 0.53 0.51 0.56 0.61 0.51 0.45 0.54 0.48 0.42 0.00

sprll 0.41 0.44 0.63 0.60 0.47 0.45 0.57 0.45 043 0.35 0.00

sprl2 0.44 0.46 0.57 0.65 0.50 0.59 0.54 0.48 0.50 0.53 0.35 0.00

sprl3 0.50 0.51 0.67 0.59 0.53 0.59 0.69 0.48 0.52 0.48 0.50 0.53 0.00

sprl4 0.43 0.40 0.60 0.58 0.66 0.64 0.62 0.50 0.59 0.59 0.50 0.57 0.46 0.00

sprl5 0.49 0.44 0.54 0.54 0.63 0.50 0.62 0.40 0.44 0.48 0.37 0.50 0.40 0.40 0.00
Summer suml sum2 sum3 sum4 sum5 sum6 sum7 sum8 sum9 suml0 sumll suml2 suml3 suml4 suml5
suml 0.00

sum?2 0.40 0.00

sum3 0.43 0.36 0.00

sum4 0.45 0.25 0.27 0.00

sumb 0.42 041 0.40 0.41 0.00

sumé6 0.38 0.42 041 0.43 0.32 0.00

sum?7 0.48 0.40 0.51 0.44 0.40 0.33 0.00

sum8 0.36 0.39 0.60 0.53 0.44 0.33 0.24 0.00

sum9 0.59 0.44 0.51 0.45 0.39 0.36 0.39 0.49 0.00

sum10 0.58 0.42 0.59 0.51 0.45 0.45 0.34 0.48 0.35 0.00

suml1 0.48 0.42 0.56 0.43 0.42 0.42 0.34 0.41 0.35 0.27 0.00

sum12 0.56 0.42 0.52 0.40 0.46 0.45 0.37 0.49 0.43 0.32 0.23 0.00

sum13 0.47 0.41 0.58 0.50 0.44 0.43 0.43 0.39 0.44 0.29 0.20 0.25 0.00

suml14 0.48 0.43 0.53 0.49 0.47 0.38 0.41 0.42 0.40 0.41 0.23 0.27 0.24 0.00




suml15 0.49 0.48 0.59 0.59 0.56 0.47 0.41 0.41 0.47 0.39 0.36 0.42 0.33 0.31

Table S4. Absolute data of abiotic factors.

Station SAL COD TDP TDN PO4*
autl 5.84 1.16 0.28 0.31 5.84
aut2 491 1.06 0.39 0.26 491
aut3 4.50 0.92 0.27 0.26 4.50
aut4 4.42 0.97 0.12 0.10 4.42
autb 5.55 1.03 0.22 0.20 5.55
aut6 6.99 1.00 0.35 0.32 6.99
aut? 9.33 1.03 0.29 0.27 9.33
aut8 9.02 1.06 0.25 0.22 9.02
aut9 9.98 0.99 0.30 0.27 9.98

autl0 9.72 1.05 0.31 0.28 9.72
autll 8.72 1.06 0.31 0.27 8.72
autl2 9.01 1.38 0.28 0.25 9.01
autl3 10.06 1.14 0.24 0.20 10.06
autl4 11.71 1.31 0.19 0.16 11.71
autl5 20.73 2.71 0.06 0.05 20.73
winl 3.87 1.78 0.12 0.08 3.87
win2 3.62 2.23 0.14 0.10 3.62
win3 3.91 243 0.14 0.11 391
win4 3.95 3.06 0.23 0.19 3.95
winb 421 2.99 0.20 0.15 421
win6 4.55 2.65 0.20 0.14 4.55
win7 4.98 2.20 0.19 0.14 4.98
win8 5.02 2.00 0.17 0.12 5.02
win9 5.01 2.01 0.17 0.12 5.01
win10 4.98 2.00 0.16 0.11 4.98
winll 6.28 1.98 0.15 0.10 6.28
winl2 7.43 1.84 0.14 0.09 7.43
winl3 6.47 1.77 0.13 0.08 6.47
winl4 10.18 1.75 0.10 0.05 10.18
winl5 29.57 2.30 0.07 0.04 29.57
sprl 241 1.87 0.05 0.01 241
spr2 1.61 2.92 0.05 0.01 1.61
spr3 1.74 2.73 0.05 0.01 1.74
spr4 2.25 3.01 0.06 0.02 2.25
spr5 2.59 3.35 0.05 0.01 2.59
spr6 2.86 3.70 0.11 0.06 2.86
spr7 3.10 3.21 0.08 0.03 3.10
spr8 3.19 2.94 0.06 0.01 3.19
spr9 3.26 2.80 0.05 0.01 3.26
sprl0 3.46 2.77 0.06 0.01 3.46
sprll 4.40 2.95 0.08 0.03 4.40
sprl2 4.62 2.94 0.08 0.03 4.62
sprl3 4.58 2.74 0.08 0.02 4.58
sprl4 4.74 2.72 0.07 0.01 4.74
sprl5 5.18 2.61 0.05 0.01 5.18
suml 1.60 1.13 0.23 0.19 1.60
sum?2 1.31 1.17 0.50 0.46 1.31
sum3 0.77 1.45 0.36 0.32 0.77
sum4 1.07 0.99 0.38 0.36 1.07
sumb 2.38 0.97 0.15 0.12 2.38
sumé6 3.50 1.03 0.05 0.02 3.50
sum?7 5.76 1.22 0.05 0.02 5.76

sum8 5.94 1.33 0.04 0.01 5.94



sum9
sum10
suml11
sum12
suml13
sum14
suml15

6.38
6.52
20.07
24.75
16.41
33.20
32.74

1.31
1.34
2.23
2.34
2.54
7.03
5.80

0.04
0.04
0.02
0.02
0.02
0.00
0.01

0.01
0.02
0.01
0.01
0.01
0.00
0.00

6.38
6.52
20.07
24.75
16.41
33.20
32.74




