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Influence of floating photovoltaic power plants on water ecological environment in coal mining subsidence water
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Abstract; To study the impacts of super-large floating photovoltaic (FPV) power plants on the key indicators of the water
ecological environment in the coal mining subsidence water area in Huainan, China, the key water ecological indicators of
lakes and surrounding water bodies with different photovoltaic panel coverage rates were monitored and analyzed in different
seasons. Based on contrasting and analyzing the concentrations of typical water ecological indicators of chlorophyll and
phycocyanin, common water quality parameters, and heavy metal element concentrations with mathematical statistical
methods, it was found that the coverage of photovoltaic panels weakened the correlation between water ecological indicators
and nutrient indicators, and reduced the utilization rate of nutrients by phytoplankton in the water body, and FPV with a
coverage rate of about 50% could prevent further eutrophication of the water body; the concentrations of heavy metal
elements were very low in the whole area, and the photovoltaic modules laid on water did not increase the concentrations of
heavy metal elements in the water body. The construction of FPV power plants in large-scale coal mining subsidence water
areas similar to those areas in Huainan is an important direction that is worth exploring for the improvement of the ecological
environment and efficient development and utilization of abandoned mines.
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Fig.1 Distribution of main FPV power plant construction

areas and sampling points in Panji District of Huainan City
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Fig.2 Box diagrams of water eco-environmental indictors
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Table 1 Correlations between typical water ecological indicators and water quality indicators in high coverage area

T ORAREE T pH i DO Cy TDS NH,-N TP TN Chl PC
Chl -0.073  0.158 0.336 0.239 0.257 -0.164  0.376 -0.216 1

= PC 0.074 -0.317 -0.298 -0.042  -0.069 -0.194  0.704*  0.497 0. 265 1

. Chl -0.291 -0.342* -0.070 -0.157 -0.230  -0.017 -0.064 -0.366 1

e PC -0.156 -0.070 -0.289  -0.116  -0.121 -0.055 -0.081 0. 396 0.552** 1

T " FR WFEMK(p <0.05) , " Fon Ml WFEMIK(p <0.01) . T,
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Table 2 Correlations between typical water ecological indicators and water quality indicators

in low coverage and non-covered areas

AT KSR T pH {H DO Cy TDS NH;-N TP TN Chl PC
T Chl -0.528 0.512 -0.117 0. 127 0. 068 0.709 * 0.912* 0.508 1

- pPC -0.179 0. 669 * 0.220 -0.224 -0.271 0.828" 0.691" 0.733" 0.813 1
. Chl 0.620* 0.490 0.410 0.134 -0.010 -0.204 0.345 0.284 1
% PC 0.656 " 0.644 " 0.479 0. 187 0.033 0.113 0. 609 * -0.102 0.835* 1

£3 FTERRRAKESXBERSERREREZS OIS E

Table 3 Stepwise regression of relationships between typical water ecological indicators

and nutrient indicators in dry season in study area
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RS A OE 3 X 0. 947 p(Chl) =35.80 +51. 40p( NH,-N)+344. 7p( TP)
{078 35 NG 35 X 0. 828 p(PC) =2.054 +6. 150p( NH;-N)+13. 89p( TP)
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Fig.3 Spatial variations of Chl and PC mass

concentrations in wet season in study area
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Table 4 Average mass concentrations of heavy metal elements in study area unit: pg/L
X3 =1 p(Cu) p(Zn) p(As) p(Cd) p(Cr) p(Pb) p(Fe) p(Mn)
. +Z= 0.75 1. 11 2.45 0.01 0. 05 0.01 0.16 0.09
R S IX o
B2 0.45 3.78 6.34 — 0.09 0.05 1. 44 0.24
. T2 0. 80 1.58 6. 11 0.02 0.11 0.07 1.34 0.14
I 51X .
b= 0.30 0.70 11.76 — 0.10 0. 04 1.35 0.79
T+ 0.53 — 7.39 0.01 0. 06 0.01 0.76 8. 60
ToHl 1K .y
B2 0.36 2.58 8.65 0.01 0.08 0.03 1.17 0.73
wRK +Z= 0. 40 0.22 5.47 0.01 0. 06 0.18 0.19 0.18
B2 0.41 5.45 10. 19 0.01 0.13 0.28 1.19 0.28
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Table 5 Nutritional status indices of study area

TLI 234 TLI
[X 35,
TZ Chl 1B 7 Chl TZ TP 2= TP TZIN W7 TN T TS
1458 47.79 64.30 36. 58 49.16 60. 07 95.92 47.40 68. 41
2 B3 69. 68 64. 10 45.11 73.74 57.46 88. 54 69. 38 68.99
3 b 61.54 67. 40 34. 88 57.73 52.51 75.43 61.50 66.79
45 79.33 81.74 56. 64 84.30 53.30 72. 66 — 78.67
of FE X 75.25 72. 44 62. 61 70. 80 54.57 53.30 68.95 71.68
TE :—FR B S TS .
R6 MREKFREMNGER
Table 6 Water quality evaluation results in study area
NS
X35, Ty WA 32 bR/ %
2% 2% = IV V%
R ATk 13 1 0 1 0 6.7
o = TAL 13 1 0 1 0 6.7
N SRR AT 11 0 0 0 1 8.3
e Rkl 9 0 0 0 3 25.0
= J%’Wﬁmf 1 1 0 0 0 0
e TRAL 0 0 1 1 0 50.0
i N JER A HTIE 0 0 0 0 2 100
i ikl 0 0 0 0 2 100
B HriE 3 0 0 0 2 40.0
KK T TRAL 3 0 0 0 2 40.0
- M 2 1 0 0 2 40.0
i ikt 2 0 0 0 3 60.0
BRIk 2 0 0 0 0 0
- T LEER 2 0 0 0 0 0
T - SRR BTk 0 0 0 0 2 100
e AL 0 0 0 0 2 100
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