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Table S1 Identities, levels and description of moderator variables used in this meta-analysis. 

Moderators Subgroup Description 

Settings 
below 

between 

Below the photovoltaic arrays 

Between the photovoltaic arrays 

Solar_radiation 

ZFRH 

HFRH 

FRCH 

Solar radiation ≥ 6300/MJ·m-2·a-1 

Solar radiation 5040-6300/MJ·m-2·a-1. 

Solar radiation 3780-5040/MJ·m-2·a-1. 

Duartion 

Short-term 

Mid-term 

Long-term 

established years 1-2 years 

established years 3-4 years 

established years 5-7 years and above 

Soil_depth 

0-5cm 

0-10cm 

0-20cm 

0-30cm 

0-5cm soil 

0-10cm soil 

0-20cm soil 

0-30cm soil 

Ecosystem type 

Cropland 

Desert 

Grassland 

Study in cropland 

Study in desert. 

Study in grassland. 

Climatic zone 
Temperate  
Boreal 

Latitude 25-50° 

Latitude > 50° 

Gruop 
Vegetation 

Soil 

Vegetation characterization factors 

Soil characterization factors 

Climatic Level 
Arid 

Humid 

Mean annual precipitation < 400 mm. 

Mean annual precipitation ≥ 400 mm. 

 

Table S2 Summary table for subgroup analysis of vegetation variables to PV established stations. 

Variables n LnRR 95% confidence interval 

Biomass 12 0.6609 0.3526,0.9692 

Coverage 20 0.5850 0.3314,0.8385 

Richness 38 0.4305 0.2308,0.6302 

Seeding 13 -1.2690 -1.5662, -0.9719 

Shannon 36 0.5062 0.2297,0.7827 

Simpson 34 0.5497 0.2208,0.8786 

 

 

Table S3 Summary table for environmental subgroup analysis of vegetation and soil factors to PV established stations. 

 

Moderators Subgroup n LnRR 95% confidence interval 

Settings 
below 

between 

305 

114 

0.0605 

0.2898 

-0.0190, 0.1400  

0.1539, 0.4527 

Solar_radiation 
ZFRH 

HFRH 

294 

134 

0.2173 

-0.0366 

0.1337, 0.3010  

-0.1491,0.0758       



FRCH 4 -0.4660 -1.1166, 0.1845

Year 

Short-term 

Mid-term 

Long-term 

198 

133 

44 

0.1704

0.2326

0.1790

0.0736, 0.2673

0.1071, 0.3581

-0.0114, 0.3694

Soil_depth 

0-5cm

0-10cm

0-20cm

0-30cm

17 

236 

137 

2 

0.0255

0.1515

0.1948

-0.2139

-0.2827, 0.3337

0.0543, 0.2487

0.0864, 0.3031

-1.2637,0.8360

Ecosystem type 

Cropland

Desert

Grassland

48 

293 

91 

-0.2334

0.2314

0.0108

-0.4231, -0.0437

0.1485, 0.3143

-0.1219, 0.1435

Climatic zone 
Boreal

Temperate

4 

428 

-0.4659

0.1280

-1.1266,0.1948

0.0599,0.1961

Climatic Level 
Arid

Humid

284 

148 

0.2566

-0.0833

0.1715,0.3417

-0.1877,0.0210

Table S4 Summary table for subgroup analysis of soil variables to PV established stations. 

Soil factors n LnRR 95% confidence interval 

SWC 53 0.2540 0.0974,0.4105 

E 6 -0.5336 -1.0003, -0.0669

Respiration 7 -0.6139 -1.0657, -0.1620

AN 8 0.0971 -0.2835,0.4777

AK 6 0.0663 -0.3646,0.4973

AP 8 0.2536 -0.1231,0.6303

BD 5 0.0428 -0.4343,0.5199

EC 12 -0.3033 -0.6318,0.0252

NO3-N 2 0.0339 -0.7364,0.8042

PH 19 -0.0138 -0.2520,0.2244

SOC 16 0.0071 -0.2634,0.2776

SOM 14 0.0963 -0.1903,0.3828

ST 6 -0.1387 -0.5711,0.2936

TC 7 0.0069 -0.4037,0.4175

TN 15 0.1114 -0.1881,0.4108

TP 12 0.1424 -0.1726,0.4573

Table S5 Master table for country, latitude, longitude, elevation, type of ecosystem, SWE, threatened organisms. 

author country lon Lat Altitude/m SWE Climatic 

level 

Ecosystem Climatic 

zone 

threatened 

organisms 

Adeh et 

al.,2018 

USA -123.28 44.56 75 0.036 humid Cropland Temperate / 

Armstron UK -1.65 51.62 106 0 humid Cropland Boreal / 



g et 

al.,2016 

Bai et 

al.,2022 

China 124.9 46.17 132 5.46 humid Grassland Temperate / 

Choi et 

al.,2023 

USA -92.91 45.45 268 27.88 humid Cropland Temperate / 

Ding et 

al.,2021 

China 100.59 36.16 2906 1.67 humid Desert Temperate underground 

microbial community  

Greg et 

al.,2021 

USA -110.85 32.58 1173 0 humid Cropland Temperate / 

Hua et 

al.,2022 

China 95.5 41.58 1830 1.01 dry Desert Temperate / 

Kirimura 

et al., 

2022 

Japan  131.41 31.83 39 0 humid Cropland Temperate / 

Lambert 

et al.,2022 

France 2.93 43.02 63 0 humid Cropland Temperate B. retusum 

Lambert 

et al.,2023 

France 4.83 44.36 440 0 dry Grassland Temperate the abundance of soil 

mesofauna and 

biomass 

Li et al., 

2016 

China 98.44 36.99 3293 1.88 dry Desert Temperate / 

Liu et 

al.,2019 

China 106.61 38.53 1206 0.37 dry Desert Temperate / 

Liu et 

al.,2023 

China 106.13 37.61 1380 0.40 dry Desert Temperate soil prokaryotes  

Menta et 

al.,2023 

Italy 10.33 44.8 125 0 dry Grassland Temperate soil arthropods 

Moscatelli 

et al.,2022 

Italy 11.59 42.38 32 0 humid Cropland Temperate microbial activity 

Quentin et 

al.,2021 

France 2.93 43.02 63 0 humid Grassland Temperate microbial activity 

Sinha et 

al., 2018 

America -119.86 35.19 599 0 dry Cropland Temperate Birds 

Steven et 

al.,2020 

USA -115.46 35.55 855 0 dry Desert Temperate non-bee insect flower 

visitors 

Sturchio 

et al., 

2022 

America -105.13 40.12 1535 3.67 humid Grassland Temperate / 

Tanner et 

al.,2021 

USA -117.47 34.99 730 0 dry Desert Temperate Rare plant 

Tanner et 

al.,2021 

USA -116.85 34.8 968 0 dry Desert Temperate Rare plant 

Three China 96.41 40.58 1309 0.75 dry Desert Temperate / 



Gorges 

Guazhou 

PV station 

Wang et 

al., 2016 

China 108.92 37.62 1314 1.44 humid Desert Temperate / 

Yuan et 

al., 2020 

China 110.3 38.63 1194 1.43 humid Desert Temperate / 

Yuan et 

al.,2022 

China 98.9 35.77 4148 19.92 dry Desert Temperate archaeal communities 

Zhai et 

al.,2018 

China 110.8 40.43 991 4.25 dry Cropland Temperate / 

Zhang et 

al., 2020 

China 103.13 37.75 1633 0.65 dry Desert Temperate / 

Zhang et 

al., 2020 

China 102.56 38.92 1378 0.93 dry Desert Temperate / 

Zhao et 

al., 2022 

China 110.78 40.6 998 4.25 dry Grassland Temperate / 

Zhu et 

al.,2021 

China 89.58 31.67 4567 2.62 humid Desert Temperate / 

Note: The Three Gorges Guazhou Photovoltaic Power Station is our observed PV station. 

Table S6 Master table for MAP, TMP, Duration, Soil depth, SRAD, slope, kind of PV system. 

author Settings MAP/ 

mm 

TMP/ 

℃ 

Year Soil 

depth/cm 

SRAD slope kind of PV system 

Adeh et 

al.,2018 

between 1128.14 11.21 / / HFRH 0.87 Centralized ground PV 

power station 

Armstron

g et 

al.,2016 

between 728.86 10.51 3-4 0-10 FRCH 0.59 

Bai et 

al.,2022 

below 471.57 5.39 1-2 0-20 HFRH 0.45 

Choi et 

al.,2023 

below 839.86 7.35 1-2 0-5 HFRH 0 

Ding et 

al.,2021 

below 434.57 6.06 >5 0-10 ZFRH 0.98 

Greg et 

al.,2021 

below 431.14 18.6 / / ZFRH 5.29 

Hua et 

al.,2022 

between 61.71 6.81 / 0-5 ZFRH 0.31 

Kirimura 

et al., 

2022 

below 2778 17.46 / / HFRH 2.60 

Lambert 

et 

al.,2022 

below 519.14 15.34 3-4 0-10 ZFRH 3.80 

Centralized ground PV 

power station 

Centralized ground PV 

power station  

Centralized ground PV 

power station 

Centralized ground PV 

power station 

Centralized ground PV 

power station 

Centralized ground PV 

power station  

Centralized ground PV 

power station 

Centralized ground PV 

power station  



Lambert 

et 

al.,2023 

between 302.71 27.5 1-2 0-10 ZFRH 0.69 Centralized ground PV 

power station 

Li et al., 

2016 

below 263.57 3.25 3-4 0-20 ZFRH 8.30 Centralized ground PV 

power station  

Liu et 

al.,2019 

below 195.57 10.64 1-2 0-20 ZFRH 0.50 Centralized ground PV 

power station 

Liu et 

al.,2023 

between 238.86 10.6 >5 0-20 ZFRH 2.01 Centralized ground PV 

power station  

Menta et 

al.,2023 

below 371.71 17.49 / 0-10 ZFRH 0.70 Centralized ground PV 

power station 

Moscatell

i et 

al.,2022 

between 466.14 16.15 >5 0-10 HFRH 1.3 Centralized ground PV 

power station  

Quentin 

et 

al.,2021 

below 519.14 15.34 / 0-10 HFRH 3.80 Centralized ground PV 

power station 

Sinha et 

al., 2018 

between 371.71 17.49 1-2 / HFRH 1.13 Centralized ground PV 

power station 

Steven et 

al.,2020 

below 110.86 18.09 / / ZFRH 1.92 Centralized ground PV 

power station 

Sturchio 

et al., 

2022 

below 407.14 9.46 / / ZFRH 0.51 Centralized ground PV 

power station 

Tanner et 

al.,2021 

below 71.57 18.35 >5 / ZFRH 0.38 / 

Tanner et 

al.,2021 

below 0.05 0.07 3-4 / ZFRH 0.38 / 

Three 

Gorges 

Guazhou 

PV station 

below 0.03 0.04 1-2 / ZFRH 5.75 Centralized ground PV 

power station  

Wang et 

al., 2016 

below 55.14 10.64 / 0-20 ZFRH 0.51 Centralized ground PV 

power station 

Yuan et 

al., 2020 

below 409 9.36 3-4 0-20 HFRH 1.00 Centralized ground PV 

power station  

Yuan et 

al.,2022 

below 414.29 9.92 / 0-10 HFRH 2.50 Centralized ground PV 

power station 

Zhai et 

al.,2018 

between 376.43 -6.02 1-2 0-10 ZFRH 6.97 Centralized ground PV 

power station  

Zhang et 

al., 2020 

below 313.29 8.77 3-4 / HFRH 0.51 Centralized ground PV 

power station 

Zhang et 

al., 2020 

below 177.71 9.21 3-4 0-10 ZFRH 0.93 Centralized ground PV 

power station  



Zhao et 

al., 2022 

between 117.71 10.18 1-2 0-10 ZFRH 1.01 Centralized ground PV 

power station 

Zhu et 

al.,2021 

between 299.57 7.69 >5 0-20 HFRH 0.81 Centralized ground PV 

power station  

Note: The Three Gorges Guazhou Photovoltaic Power Station is our observed PV station. 
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