Supplementary Materials:

Table S1. List of environmental factors for the ‘Temporal and spatial distribution patterns of

microalgae’ survey in study area.

CON.
site WT DO pH TUR. TOC TN TP
°C)  (mg/L) (us/a) (mg/l) (mg/L) (mg/L)
St.1 123 1100 786 1641 41 2033 153 7.3
5t.2 141 1021 7.7 2073 55 3657 229  9.84
1th St.3 13.6 1040 787 2081 42 4766 249 2030
i‘f}:’g St.4 140 1016 785 1974 45 3902 231 2710
St5 130 1102 792 1841 49 3958 209  22.00
St.6 113 1237 810 1806 122 3724 187  20.00
St.1 127 988 786 1854 554 4775 208 4320
- St.2 124 976 794 1994 295 3203 213 3420
5t.3 128 976 776 1812 335 3738 201 3800
S(f;:;y St4 125 977 795 2028 219 4032 193 3520
St.5 174 1127 889 2327 28 3274 189 2910
St.6 165 1071 867 2249 62 3459 207 27.60
St.1 146 991 807 2236 177 3491 201 2870
- 5t.2 155 941 738 1731 20 2156 198  25.80
5t.3 151 98 803 2045 81 3119 249 31.00
?:Z:;’)’ St4 153 943 795 2086 74 4383 273 2670
St.5 169 1122 875 2154 1.8 5202 3.62  28.00
St6 167 1068 826 2036 165 3559 238  30.60
st.1 188 948 821 2281 105 2503 1.68 19.40
it St.2 197 957 795 2128 92 1826 225 2720
St.3 203 908 813 2194 109 2458 234 3030
?ﬁ:yez St4 196 904 813 2119 47 1945 237 2270
St5 21 1356 956 2151 13 2411 223 2340
St.6 207 1097 858 2170 147 2424 222 1730
St.1 29 890 833 2287 44 2305 170 31.80
- 5t.2 269 1199 7.85 3348 92 1817 200 29.10
5t.3 276 1194 929 2621 20 2287 196 39.70
survey St.4 276 1351 9.65 2390 24 2277 165 33.60
(Jun.) St.5 272 1537 984 2437 44 2744 159  27.70
St6 263 1199 905 2583 173 3.082 146 29.20
. St.1 216 864 821 2246 20 2449 163 3410
5t.2 230 906 698 3197 21 2299 170 32.60
survey St.3 20 876 828 2272 01 2535 165 2950
(Jun.) St4 248 1091 897 2415 03 2669 162 3540



St5 252 1088 934 2418 03 3023 152 32.10

St.6 229 1134 890 2553 32 3244 148 27.70

St.1 214 306 7.02 1630 17121 6055 1.65 28.90

- St.2 218 828 777 1496 94 1880 156 2290
5t.3 24 724 757 1456 498 4659 175  60.50

S‘(}i‘;e)y St.4 28 699 753 1544 293 5995 162 5850
St.5 20 714 754 1380 346 5183 147  62.60

St6 28 805 765 1662 506 4084 192 5320

St.1 276 771 842 2029 05 309 125 16.10

- St.2 261 655 717 2668 16 1885 140 727
St.3 297 775 844 2398 04 2490 132  15.20

Sl(llze)y St4 321 1194 938 2103 0.6 3079 144 2920
St5 323 1384 974 2129 08 3140 152 1150

St.6 285 845 900 2165 10 2868 151  7.09

St.1 209 1044 784 3683 01 2788 119 35.90

o 5t.2 332 1153 936 2184 42 2474 099 3120
5t.3 315 1022 892 2453 07 2918 108 3630

sgl‘ﬁy St.4 322 1274 951 2134 1.0 3574 104 41.20
St.5 320 1206 960 2155 47 3888 148 39.60

St6 281 833 821 2026 1.8 3469 201 4480

st.1 259 788 848 2141 13 3212 154 3530

o 5t.2 303 972 844 4353 03 3442 172 3620
St.3 307 1217 927 2334 03 373 155 3880

?E’g St4 202 19.81 992 2182 22 4234 176 4050
St5 300 968 914 2065 00 4195 1.82 4230

St.6 301 1029 881 2211 49 3987 175 39.70

st.1 215 695 810 1483 270 3209 214 3420

”_ St.2 21 717 753 1554 341 3801 237 3650
5t.3 25 726 751 1645 258 3410 231 4120

Zﬁ:’g St4 217 733 744 1585 214 4126 229 5130
St.5 216 727 770 1524 183 3904 237  43.50

St.6 249 788 798 1741 213 3871 214  39.80

st.1 203 893 812 1920 37 3145 187 3120

- 5t.2 29 1340 916 2028 130 3608 201 3610
St.3 216 1015 839 2157 43 3279 168 3490

S(‘;re‘;e;' St.4 20 1086 875 2177 1.6 3881 152  40.00
St5 27 1252 922 2060 25 3689 179 4120

St.6 217 909 754 2692 32 3875 210 4440

st.1 180 1021 866 2111 07 4119 198 27.70

13th 5t.2 199 1068 782 2694 1.6 3783 219 3690
survey St.3 184 959 814 2279 04 3.624 210 3520
(Sep.) St.4 201 976 825 2254 03 3982 198 39.00
St5 199 1261 907 2179 04 3888 205 38.60




St6 199 1194 837 2266 254 389 241  42.30

St.1 149 980 840 2073 49 3341 172  36.80

St.2 148 1020 792 2291 01 3212 169 33.90

14th St.3 154 998 795 2121 32 3111 201 37.50
s(‘g::)y St.4 161 989 805 2211 43 3574 204 41.10
St5 178 931 807 1838 84 3721 211  39.60

St.6 173 1410 874 1709 128 3991 193 39.10

st.1 145 1104 830 2229 03 2843 202 2831

- 5t.2 152 1082 7.82 2974 10 2102 213 31.63
5t.3 146 1080 805 2345 01 2614 201 2652

S(u(;:f)y St4 156 1085 821 2420 0.6 2575 207 2613
St5 154 1459 903 2314 21 2871 211 2448

St.6 167 1551 917 2297 30 2952 189 27.34

St.1 106 1222 818 2174 08 209 200 13.70

- St.2 120 1141 713 3172 03 1219 472 9.9
5t.3 113 1151 807 2204 05 1821 204 1410

i;r;’z St.4 132 1155 809 2407 15 1982 214 17.03
St.5 123 1545 911 2315 23 2076 205 1632

St.6 122 1312 824 2451 52 2078 199 1411

St.1 83 1247 820 2204 14 2067 203 1517

- St.2 94 1216 773 2625 02 0867 1.88 446
5t.3 99 1177 809 2296 24 1704 206 12.60

?;r;’f})' St.4 92 1192 800 2227 08 168 209 10.04
St.5 108 1214 834 2210 18 1754 199 1115

St6 126 1285 822 2248 32 1797 188 1147

WT: Water temperature, DO: dissolved oxygen, CON.: conductivity, TUR.: turbidity, TOC: total

organic carbon, TP: total phosphorus, TN: total nitrogen.

Table S2. List of environmental factors for the ‘Diurnal vertical migration of microalgae’ survey in

study area.
Water WT po Cond.
time pH TUR. TOC TN P
layer (°C) (mg/L) (ps/an’)
13 S 2720 1537 984 24370 4.40 2.709 1.66 29.80
13 M 23.80 8.22 8.46 24330 280 2.420 1.76 31.70
13 B 20.90 4.97 797 24490 10.20 2.375 1.69 29.70
1th 16 S 2730 14.98 9.76 24240 540 2.920 1.60 35.50
survey 16 M 2370 825 852 24160 260 2702 150  25.60
(Jun.07.- 16 B 21.30 5.71 796 24210 8.10 3.038 1.62 30.70
08.) 19 S 28.00 15.13 9.88 24330 6.70 2.374 1.56 32.00
19 M 23.90 8.65 8.63 242.00 3.50 2.581 1.40 30.00
19 B 20.80 4.65 793 24520 10.00 2.773 1.63 38.60
22 S 28.40 14.50 9.94 24340 3.80 2.807 1.63 34.60




22 M 2420  9.27 878 24180 3.10 2765 159  36.60
22 B 21.00  5.08 797 24420 820 2978 144 3220
1 S 2670 1655 994 23950 610 3.099 125 16.10
1 M 2440 1021 9.01 24160 330 188 140 7.27
1 B 2090 4.73 793 24510 790 2490 132 15.20
4 S 2680 1477 9.88 23850 580 3.079 144 29.20
4 M 2460 9.72 885 23770 320 3140 152 11.50
4 B 2110 5.22 797 243.00 800 2868 1.51 7.09
7 S 2660 1531 990 23680 4.00 2948 1.02 3270
7 M 2430 9.81 894 24340 410 1.887 123  39.20
7 B 2090  4.59 793 24420 1140 3.048 1.07  28.50
10 S 2640 15.06 9.83 23710 380 3269 099 3340
10 M 2430  8.78 854 23750 280 3166 095 41.20
10 B 20.80  4.19 788 24490 1250 3365 0.61  39.90
13 S 26,60 1528 9.77 23650 440  3.101 1.73  39.10
13 M 2410  8.58 8.52 24020 290 3313 193 62.30
13 B 21.50  5.17 789 240.10 890  3.691 1.62  49.50
13 S 23.00 16.59 1061 23550 1.00 3907 2.01 3850
13 M 2210 1322 1071 23590 1.60 5189 214  39.70
13 B 2030 7.74 9.79 22540 380 4309 199 44.20
16 S 2320 1641 1041 23540 120 4271 234  46.50
16 M 2230 1561 1043 23520 150 4.108 220 48.70
16 B 2030 779 1032 22550 3.80 4733 231 51.10
19 S 2370 1715 1048 23500 1.10 3.854 152 40.30
19 M 2230 1449 10.09 23340 120 4142 1.78 45.10
19 B 2030 732 1022 22590 7.80 3966 192  39.20
22 S 2440 16.07 10.89 235.60 090 3908 212  44.20
22 M 2240 1453 11.05 23500 140 4113 1.83 43.20
2th 22 B 20.50 828 10.59 22620 230 4405 175 45.70
survey 1 S 2400 16.84 1063 23590 0.70 3.301 192 31.10
(Sep.18.- 1 M 22.60 1561 1087 23570 110 3213 1.78 34.80
19.) 1 B 2030 716 10.03 22620 470 3714 211  33.60
4 S 23.60 1570 1090 236.00 0.70 3974 222  38.10
4 M 2250 1387 10.75 23580 1.10 3995 234 37.50
4 B 2030 726 1076 22490 330 4214 201 43.20
7 S 2330 1474 1090 23590 0.80 2044 201 17.02
7 M 22.80 1452 11.22 23640 080 1415 208 12.74
7 B 2030 7.03 1087 22560 3.80 1798 215 17.20
10 S 2340 1529 11.24 23550 0.70 2037 217 17.66
10 M 2270 1398 1145 23620 0.80 2141 206 17.40
10 B 2030 676 1065 22580 3.80 1917 198 14.83
13 S 23.40 1557 1147 23540 080 2024 207 2157
13 M 2250 13.61 1141 23690 080 1.117 1.71 7.72




13 B 2030 6.69 1080 225770 380 1493 189 20.71

WT: Water temperature, DO: dissolved oxygen, CON.: conductivity, TUR.: turbidity, TOC: total
organic carbon, TP: total phosphorus, TN: total nitrogen, S: surface layer, M: middle layer, B: bottom
layer.

Table S3. Summary of CCA analysis based on the species environment factors in study area.

Survey Variable Axis
1 2 3 4
Diatom -0.043 -0.056 -0.013 0.004
Green algae -0.057 -0.033 0.014 0.005
Unidentified flagellates -0.031 -0.05 0.001 -0.011
Temporal and
dal Dinoflagellates 0.609 -0.03 0.001 0.001
Spatia
. p. . Cyanobacteria -0.012 0.373 -0.002 0.001
distribution
Eigen value 0.025 0.017 0.001 0.003
patterns of

Cumulative percentage variance

microalgae 8.441 14.186 14.223 14.236

of species data

Cumulative percentage variance

59.294 99.647 99.905 99.924

of species environmental relationship

Diatom 0.101 0.072 -0.033 -0.003

Green algae 0.072 0.016 0.012 0.011

Unidentified flagellates 0.067 -0.009 0.035 -0.009

Diurnal Dinoflagellates -0.441 -1.012 -0.016 0.002
vertical Cyanobacteria -1.098 0.485 0.001 0.001
migration of  gjgen value 0.073 0.064 0.001 0.001

microalgae Cumulative percentage variance

21.101 39.755 39.967 39.986

of species data

Cumulative percentage variance

52.770 99.423 99.954 99.976

of species environmental relationship




