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Fig.1 Schematic diagram of sampling in the photovoltaic panel area and control area
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under photovoltaic panels and the control area
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Table 1 Species in the area under photovoltaic panels and the control area
b B # J& FhCsc ) Tl (244
Xof B X Jk .8} Leguminosae H 1 |8 Medicago EAE Medicago sativa
KM E Melilotus AL AR Melilotus officinalis
1% (€8 Astragalus BRI BT Astragalus melilotoides
F R Astragalus laxmannii
ARAFE} Gramineae VKWL Agropyron K PR Agropyron michnoi
T & B JE Seraria ) JE Setaria viridis
¥3F & Stipa K Stipa grandis
] J& % J& Eragrostis i} Ji Eragrostis pilosa
# A} Chenopodiaceae WER)E Salsola WEXR Salsola collina
#J& Chenopodium KR HE Oxybasis glauca
WSLJE Corispermum Az Corispermum huanghoense
% F} Compositae BB Artemisia WAL E Artemisia annua
KA Artemisia sieversiana
e Artemisia scoparia
BB} Labiatae w A E Scutellaria F3k AT Scutellaria scordifolia
Jeth A F X4 =B Leguminosae H 15 )8 Medicago HIE A Medicago sativa
BLOKMR B Melilotus VAW N Melilotus officinalis
WIS B Astragalus AR U Astragalus melilotoides
RIZL B Astragalus laxmannii
ARAFE Gramineae KE R Agropyron KGR & Agropyron michnoi
T B & Setaria o B Setaria viridis
¥ 3F & Stipa KEF Stipa grandis
7 7% F & Achnatherum [LEERINARER Achnatherum sibiricum
# B} Chenopodiaceae ¥ EBXEJE Salsola HEX Salsola collina
#J& Chenopodium KL% HE Oxybasis glauca
WL Corispermum g Corispermum huanghoense
T 4EF} Cruciferae 222 JE Brassica — —
2R} Polygonaceae L& Polygonum wE Polygonum aviculare

e S N Rl R
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Table 2 Species diversity indices in the area under photovoltaic panels and the control area

fib B LYK A C 7 O] Shannon-Wiener $§ %1 Simpson 8 %1 Pielou 4 2] B 15 %4
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Influence of Photovoltaic Systems of Ecological Restoration at a
Typical Grassland Open-Pit Coal Mine Dumping Site

WANG Yifei', WANG Xinting"*, HE Ruimin’, BAI Xue',ZHANG Bo',BAO Daorina*,
HOU Yali*, XUE Ruizhe'

(1. School of Resources and Environmental Engineering, Inner Mongolia University of
Technology/Key Laboratory of Environmental Pollution Control and Remediation at
Uniwversities of Inner Mongolia Autonomous Region, Hohhot 010051, China;

2. Inner Mongolia Yitai Jingyue Suancigou Mining Co. , Ltd. , Ordos 010300, China;
3. National Energy Shendong Coal Group Co. , Ltd. , Ordos 017209, China;
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Abstract: Photovoltaic (PV) technology plays a vital role in the sustainable development of clean
energy. However, the establishment of PV systems not only occupies large areas of land resources but
also affects local ecosystems. There are large areas of mining wastelands located in arid and semi-arid re-
gions of China, which have abundant solar energy resources. Therefore, we sought to explore the poten-
tial ecological impacts of coupling PV systems with ecological restoration efforts in these degraded lands.
Addressing this issue is of great significance for exploring new approaches of ecological restoration that
incorporate PV system in mining wastelands. Therefore, this study selected a typical grassland open-pit
coal mine dump site in an arid and semi-arid region, established a PV system, and carried out ecological
restoration. We selected the area beneath the PV panels (PV) and a control area outside the panels
(CK) to examine the effects of PV systems on ecological restoration in the mining area. The results
showed as follows: (1) Soil moisture content was significantly higher under the PV panels compared to
the CK area; (2) Total coverage of the community under the PV panels reached 39.5% , significantly
higher than the 22. 7% observed in the CK area (P<Z0.05); (3) Total aboveground biomass was sig-
nificantly greater in the PV area (P<C0.05), with Medicago sativa contributing the largest proportion;
(4) With the exception of Setaria wviridis and Oxybasis glauca, the height of dominant species was
greater under the PV panels. Notably, Medicago sativa and Agropyron michnoi were significantly taller
than in the CK area (P<Z0.05); (5) Plant water content was greater under PV panels than in the CK
area, with significant differences observed for Agropyron michnoi, Setaria viridis, and Corispermum
huanghoense (P<0.05); (6) While species richness was comparable between the two areas, the biodi-
versity index was higher under the PV panels, indicating enhanced biodiversity. These findings indicate
that coupling PV systems with ecological restoration in mining areas of arid and semi-arid regions, on
the one hand, expands the utilization of solar energy resources, and on the other hand, significantly improves
ecological restoration outcomes, providing a new paradigm for ecological restoration in such regions.

Key words: photovoltaic system; arid and semi-arid regions; ecological restoration of mining areas;

vegetation restoration; soil moisture content



