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Abstract: With the green transformation of the global energy structure, the development of renewable energy has an irreplaceable
effect in reducing carbon emissions. However, the ecological negative effects in resource development, operation and construction are
becoming increasingly prominent. The article will analyze the development and utilization of renewable energy sources such as wind
power, photovoltaics, and hydropower, and link them with environmental and ecological protection issues. The focus will be on project
site selection, biodiversity, land use, and vegetation degradation. Attention will be paid to soil erosion and landscape fragmentation
caused by grid access. The article will analyze the ecological carrying capacity and system resilience overlooked by a single
development model. To prevent the decline of local ecological service functions, a response strategy of “ecological priority and full
cycle supervision™ is proposed, which prioritizes environmental carrying capacity. In the planning stage of the project, the key solution
(NDbS) is to construct landscape ecological corridors, promote photovoltaic composite utilization and digital ecological compensation
mechanisms, and achieve the organic coupling of energy development and ecological restoration. The final article will study the
reasonable path of renewable energy and ecological security protection, providing theoretical basis for promoting the coordinated and
high-quality development of Chinese energy and power industry and ecological civilization construction.
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