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Fig.1 Land use and distribution of existing photovoltaic projects on the Qinghai-Xizang Plateau
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Table 1 Ecological suitability evaluation index system for

photovoltaic power generation system construction
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Table 3 Weight of ecological suitability evaluation indicators for photovoltaic power generation system construction
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Fig.2 Single index grading results of photovoltaic power generation system construction
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Fig.3 Ecological suitability zoning results of photovoltaic power generation system construction on the Qinghai-Xizang Plateau
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Fig.4 Cross distribution of suitability level for photovoltaic construction and intensity level of wind and sand activity
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Ecological suitability zoning for photovoltaic system construction
on the Qinghai-Xizang Plateau

Yang Jiafan', Zhang Ruijia', Zeng Weihua', Li Jiaqi', Wang Liting', Peng Huaiwu’
(1.School of Environment, Beijing Normal University, Beijing 100875, China; 2. Power China Northwest Engineering
Corporation Limited, Xian 710100, China)

Abstract: The Qinghai-Xizang Plateau(QXP), endowed with abundant solar energy resources, is a strategic re-
gion for large-scale photovoltaic (PV) development in China. However, its critical ecological functions and frag-
ile environment pose significant challenges to balancing renewable energy development with ecological conserva-
tion. Therefore, ecological suitability zoning is needed to guide the orderly deployment of PV systems and pro-
mote the coordinated development of energy utilization and ecological protection. In this study, an evaluation in-
dex system consisting of five dimensions—PV resource endowment, construction and operation suitability, eco-
system service importance, ecological environmental sensitivity, and socio-economic suitability—was estab-
lished. The entropy weight method was applied to determine the weights of 19 evaluation indicators, and spatial
overlay analysis was employed to perform ecological suitability zoning for PV system construction on the QXP.
The results show that: (1) The priority and suitable construction zones account for approximately 10% of the to-
tal area of the QXP. Among them, the priority construction zones cover approximately 160 800 km® and are main-
ly distributed in the Qaidam Basin of Qinghai Province and central Xizang. At the provincial level, priority con-
struction zones account for 12.5% and 5.5% of the total area of Qinghai and Xizang, respectively, while Sichuan
and Yunnan are dominated by prohibited construction zones, accounting for more than 80% of their total areas.
(2) Existing PV projects on the plateau do not fully utilize the priority construction zones identified in this
study, and three projects overlap with residential buffer zones, thereby potentially affecting local residents’ live-
lihoods. Based on these findings, it is suggested that PV development in the short to medium term should priori-
tize the designated priority construction zones. After incorporating wind-sand activity intensity as a post-evalua-
tion risk constraint, the overall wind-sand risk within the ecologically suitable areas for PV was relatively low,
with strong and extremely strong risk zones accounting for only 0.75% of the suitable area. Nevertheless, wind-
sand-constrained suitable zones remain in some highly suitable regions, particularly in the Qaidam Basin and the
northwestern part of the QXP.

Key words: Qinghai-Xizang Plateau; photovoltaic system deployment; ecological suitability zoning; spatial

overlay analysis



