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Fig.3 Distribution of resource-related factors grades for photovoltaic power plant site selection in Inner Mongolia
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Suitability zoning for site selection of photovoltaic
power plants in Inner Mongolia

Zhang Xiao', Hong Qian', Wang Yanbing', Dong Peng’, Guo Mishan®,
Chen Xiaofeng', Zong Yixuan', Yin Xiaolin®
(1.State Grid Economic and Technological Research Institute Co., Ltd., Beijing 102209, China; 2.Department of Sedi-
ment Research, China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: Balancing photovoltaic (PV) energy development with ecological conservation is a critical challenge
for the sustainable development of China's desert, gobi, and wilderness regions. With its abundant solar energy
resources and vast desert and gobi areas, the Inner Mongolia Autonomous Region has become a key region for
China's PV industry expansion and holds a strategically important position in the national new energy layout.
This study developed a suitability evaluation system for PV power plant siting in Inner Mongolia by integrating
both resource endowment and ecological constraints. Seven resource-related indicators were selected: annual to-
tal solar radiation, annual sunshine duration, annual mean wind speed, annual precipitation, fractional vegeta-
tion cover, slope, and aspect. The weights of these factors were determined using the Analytic Hierarchy Process
(AHP). Two rigid constraints, namely the distribution of nature reserves and land use type, were selected and bi-
narized following relevant regulations. Single-factor evaluations, weighted overlay analysis, and constraint-
based corrections were performed using ArcGIS. Based on the integrated suitability scores, the study area was
classified into four categories: prohibited development zones, low-suitability zones, medium-suitability zones,
and high-suitability zones. The results showed that total solar radiation (weight: 41.4%) and annual sunshine du-
ration (27.0%) were the core resource factors driving PV site selection. The suitability for PV development in In-
ner Mongolia exhibited a distinct spatial pattern, characterized by "high suitability in the west and strong con-
straints in the east." High-suitability zones, accounting for 27.46% of the total area, were concentrated in the des-
ert and Gobi regions of northern Alxa League and Bayannur City. In contrast, prohibited development zones cov-
ered 68.71% of the area, mainly encompassing ecologically sensitive regions such as the Greater Khingan forest
area in the northeast, the eastern grassland belt, and the Hetao Plain in the south. Resource conditions determine
the upper limit of development potential, while ecological red lines delineate the ultimate constraints. The final
development potential of a region is thus jointly shaped by its resource endowment and policy-driven ecological
boundaries. It is recommended that high-suitability zones be prioritized for large-scale, centralized PV installa-
tions along with the simultaneous implementation of ecological restoration measures, whereas prohibited devel-
opment zones should strictly avoid large-scale ground-mounted PV projects. This study provides spatial decision-
making support at the preliminary screening stage for the macro-level planning of Inner Mongolia's PV industry
layout and for ecological control zoning.

Key words: photovoltaic power plant; site suitability; Analytic Hierarchy Process (AHP) ; ArcGIS; ecological

constraints



