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Abstract: [ Objective] The effects of surface photovoltaic (PV) power station on the structural characteristics
of water quality and phytoplankton communities in subsidence ponds in the winter were investigated in order
to provide data references for the application of surface PV in coal mining subsidence waters. [ Methods ]
Water bodies and phytoplankton communities of column PV ponds, floating PV ponds, and non-PV ponds
(comparison) were sampled and investigated, and the influencing factors were analysed using Pearson
correlation and stepwise regression analyses. [ Results] A total of 41 species of phytoplankton were identified
in the column PV sinkhole pond, 40 species of phytoplankton in the floating PV sinkhole pond, and 47
species of phytoplankton in the pond without PV sinkholes; the diatom-green-algal type dominated the
species. Compared with the control sinkhole ponds, the surface PV power plant effectively reduced the light
intensity and lowered the levels of electrical conductivity, total dissolved solids, oxidation reduction
potential, and ammonia nitrogen in the sinkhole ponds. Similarly, the floating PV power plants reduced the
chemical oxygen demand, total nitrogen (TN), and total phosphorus contents in the water body.
Additionally, the column PV power plant had lower levels of the above-mentioned indicators than the
floating PV power plant. The number of phytoplankton species, density, and biomass in the floating PV and
column PV sinking ponds were slightly lower than those in the control sinking ponds. The values for the
Shannon-Wiener diversity index., Pielou homogeneity index, and Margalef richness index were ordered as
follows: no PV pond > floating PV pond >> column PV pond. [ Conclusion] Surface PVs can help reduce the
salinity of winter water bodies and maintain both the temperature of the water bodies and the content of
dissolved oxygen. The above indices used for the column PV power station to improve its effect were better
than those for the floating PV power station, and to a certain extent, the floating PV power station could
improve eutrophic water bodies. Surface PVs can affect the structure of phytoplankton communities, and the
effect of floating PVs on the phytoplankton of sunken water bodies is smaller than that of column PVs,
Pearson and stepwise regression analyses revealed that the phytoplankton community diversity of column PV sunken
ponds is mainly affected by water temperature (WT) and TN, while that of floating PV subsidence ponds are
mainly affected by the WT. In summary. floating PV power station are more favourable for improving the
water quality of subsidence ponds and have the least impact on the phytoplankton community structure.

Keywords: surface photovoltaic; mining subsidence pond; phytoplankton community structure; environment factors
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Fig.2 Variation of average light intensity in different photovoltaic subsidence ponds
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Table 1 Statistical of water quality physical and chemical data of different photovoltaic subsidence ponds
5 A Bt X IR

B/ME mOK(E CPMERMEE BME ROR(E FEEREE ME R CPHE SRR
pH fH 8.45 8.54 8.5+0.04 8.21 8.33 8.29+0.05 8.11 8.21 8.1540.05
WT/C 9.3 10.4 9.8240.44 10.8 12.3 11.5640.64 9.3 10.1 9.6740.40
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ORP/MV 128 161 145+11.81 160 174 166.245.5 181 191 185+5.29
COD¢,/(mg+ L") 19.93 23.64 21.414+1.52 13.75 14.95 14.3140.48 18.23 18.93 18.6340.36
TN/(mg+L ") 0.62 0.91 0.8240.06 0.56 0.85 0.7540.11 0.84 0.94 0.8140.14
TP/(mg+ L") 0.51 0.67 0.58+0.07 0.17 0.48 0.28+0.12 0.18 0.45 0.32+0.13
NH,;-N/(mg -+ L™") 0.21 0.56 0.37+0.14 0.16 0.47 0.27+0.12 0.28 0.49 0.37+0.11
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Fig.3 Phytoplankton composition in different photovoltaic subsidence ponds
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Table 2 Composition of dominant phytoplankton species in different photovoltaic subsidence ponds

K52 L Fl

DU 45 K

{E3es Xt iR

51 JB T A A0 [P 388 ( Pseudanabaena moniliformis)
W QB 22 3 (Limnothrix redekei)
e B JE WE (Phormidium favosum) — —

W ¥ 17 (Cyanophyta)
INEREE (Oscillatoria tenuis)

B 8 W £F 4E 3 (Dactylococco psis rhaphiioides)

INRE (Cyclotella sp.)

AR S HBE W (Melosira varians)

TR 55 (Melosira ambigua)

i % ] (Bacillariophyta)
AL #E (Tabellaria sp.)
INKF S B (Cymbella laevis)

PRI A< #E (Chlamydomonas ovalis) — —
Hlh 27 4k 5 (Ankistrodesmus convolutus) —
2 Al W5 (Scenedesmus platydiscus)
BRI £ 4 8 (Ankistrodesmus falcatus) — —

£k % 7] (Chlorophyta)
Z 1% (Golenkinia radiata)

% (Cosmarium sp.)

/NS B (Coelastrum microporum)

¥ ] (Euglenophyta)
H #E1] (Pyrrophyta)

R (Euglena sp.)

R H B8 (Gymnodinium aeruginasum) — —

0.082 —
0.079
0.091
— 0.030 —
0.026

0.025 0.038 —
0.091
0.021
0.074 — —

0.041 — —

0.022 —
0.024 —

0.024 —
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Table 3 Statistics of phytoplankton diversity index in
different photovoltaic subsidence ponds

i H P zmt ﬂj’/ﬂi EE?“.? B
i RECHD B P) 8B (VD

L, 2.53 0.47 3.09

L, 2.14 0.39 2.30

AR L, 2.38 0.44 2.84

L, 2.73 0.51 3.57

L; 2.73 0.51 3.85

I 2.50 0.47 3.13

P, 2.59 0.49 3.04

P, 2.41 0.45 3.09

L% P, 2.59 0.49 3.28

P, 2.56 0.48 2.97

P; 2.51 0.47 2.78

P 2.53 0.48 3.03

D 2.83 0.51 4.44

POl D, 2.93 0.53 4.35

D, 2.98 0.54 5.14

¥l 2.92 0.52 41.64
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Table 4 Stepwise regression equation for environmental factors and diversity of different photovoltaic subsidence ponds
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