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Fig.1 Location map of photovoltaic phase I project in Tengger Desert new energy base
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Fig.2 Schematic diagram of two construction modes of photovoltaic project in Tengger Desert New Energy Base
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Fig.3 Realistic picture of two construction modes of photovoltaic project in Tengger Desert New Energy Base
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Fig.4 Spatial differences of soil moisture, temperature and conductivity in photovoltaic

ecological restoration areas under different construction modes
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Fig.5 Soil moisture, temperature and conductivity at different positions of photovoltaic panels
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Table 1 Comparative analysis of plant growth characteristics in photovoltaic
areas under different construction modes using one-way ANOVA
Y (2] 5 ] AR X S H B R

FEE R WG BT L) WG BT
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Table 2 Total species and a diversity of plants at different locations in photovoltaic project construction area

- [ 72 T AE S IEE X AR A BT X
i) L L M L WF
SRR 4.65+0.55* 4.85+0.45% 3.1240.13%° 3.65+0.25™ 2.85+0.15™ 1.89+0.06™
Simpson 5% 0.18+0.01*" 0.13+0.01%° 0.33+0.01° 0.10+0.01% 0.10+0.014° 0.16+0.02"
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T AR KRG PR 2R PR 2 2 17 22 5 .35 (P<0.05) , RIR/ING FRE R AR [ B 2 1] 22 5 5.3 (P<0.05) .
3 HREEIERYHEEE
Table 3 Important values of common species of photovoltaic panel array
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" " i B WF i R WF
R ThiE 83.01 91.13 82.38 92.21 93.73 85.78
L1 5.12 2.72 — 6.38 4.18 14.22
b 3E — 1.01 1.56 0.99 — —
Bk 55 UKHE 12.04 5.54 16.58 0.32 1.60 —
RAR} IR — 9.70 — — — —
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Table 4 The characteristics of individual proportion (P) and frequency (F) of herbaceous

and shrubs species at different site from the photovoltaic project construction area
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)l M L L i) L ey
P F P F P P F P F P F
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Fig.6 Correlation of soil moisture, temperature and conductivity with vegetation

characteristics in photovoltaic areas with different construction modes
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The construction mode of desert photovoltaic facilities influences the
growth characteristics of sand-fixing herbaceous plants
through soil moisture

Zuo Qiang', Yang Haotian®, Yang Yiying’, Lin Kai*, Li Yunfei’, Wang Yanli'
(1.College of Forestry, Gansu Agricultural University, Lanzhou 730070, China; 2.Shapotou Desert Research and Exper-
iment Station, Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000,
China; 3. Longyuan (Beijing) Solar Energy Technology Co., Ltd., Beijing 100000, China; 4. Ningxia Longyuan New
Energy Co., LTD, Yinchuan 750002, China; 5.University of Chinese Academy of Sciences, Beijing 101408, China)

Abstract: The construction of large-scale desert photovoltaic power stations not only provides a new way for
global energy transformation and carbon neutrality, but also opens up a new scheme for desertification control.
However, the impact of its construction mode on soil physical properties (such as moisture, temperature and
electrical conductivity) and the growth characteristics of sand fixation plants is still lack of comparative research
in space. This study takes the large-scale new energy base in Tengger Desert as the research object, through field
investigation, positioning monitoring and comparative analysis of the soil characteristics, plant growth status
and biomass characteristics under, in front of and behind the photovoltaic panels in the ecological restoration ar-
ea under the two photovoltaic construction modes (fixed adjustable mode and horizontal uniaxial tracking
mode). The results showed that the soil moisture in the fixed and adjustable ecological restoration area was signif-
icantly higher than that in the flat uniaxial ecological restoration area, while the soil moisture in the flat uniaxial
ecological restoration area was higher than that in the fixed and adjustable ecological restoration area, and the
soil temperature and conductivity in the fixed and adjustable photovoltaic ecological restoration area were higher
than that in the flat uniaxial photovoltaic ecological restoration area, but the difference was not significant. The
spatial heterogeneity analysis showed that there were significant differences in the effects of the two photovoltaic
construction modes on soil properties. The soil moisture in the front (fixed and adjustable) and back (two
modes) of the photovoltaic panel was significantly higher than that under the photovoltaic panel, while the con-
ductivity in the under panel area was significantly higher than that in the front and back of the photovoltaic panel.
The species diversity of the fixed and adjustable photovoltaic ecological restoration area is higher than that of the
flat single axis photovoltaic ecological restoration area. The plant height, coverage, ground diameter, root
length, aboveground biomass and underground biomass in the area before and after the photovoltaic panel were
significantly higher than those in the area under the photovoltaic panel. Plant coverage, height, ground diame-
ter, root length, aboveground biomass and underground biomass were significantly affected by soil moisture (P<
0.05). The construction of photovoltaic power station has significantly promoted the restoration of sand fixation
vegetation by improving plant habitat. The fixed and adjustable mode is more conducive to the vegetation restora-
tion in the area before and after the photovoltaic panel, but is not conducive to the vegetation restoration in the ar-
ea under the photovoltaic panel. This study reveals the potential of desert photovoltaic power station in improving
soil environment and promoting sand fixation plant diversity, and provides a theoretical basis for the scientific
implementation of the "photovoltaict+sand control" mode.

Key words: desert photovoltaic power station; plant diversity; spatial distribution; vegetation restoration; soil

moisture, temperature, and salinity



