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Comprehensive Benefit Evaluation of Solar Greenhouse Based on
AHP-entropy Weight Method and PSO Optimization

CHENG Cailong' , HE Bin'*, MAO Rui', GAO Liubao', REN Xinyue', LIU Haojie'
(1. College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China;
2. Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas, Ministry of Education,
Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; Due to the lack of a comprehensive and scientific evaluation of the comprehensive benefits of the sun green-
house, which limits its sustainable development, based on the characteristics of solar greenhouses and the principles of
constructing an evaluation index system, a comprehensive benefit evaluation system for solar greenhouses was estab-
lished. The Analytic Hierarchy Process (AHP) and Entropy Weight Method were initially used to determine the weights
of each index, and the Particle Swarm Optimization (PSO) algorithm was introduced to quantify the relative importance
of economic, environmental and social benefits, thereby determining the final index weights. On this basis, the member-
ship functions of the evaluation indicators were selected, the comprehensive benefit evaluation grades were divided, and
a comprehensive benefit evaluation model for solar greenhouses based on AHP-Entropy Weight Method was proposed,
providing a reference for the construction and improvement of solar greenhouses. Taking a solar greenhouse in Yangling
District, Shaanxi Province as the research object for case analysis, the results showed that the comprehensive benefit e-
valuation grade of this solar greenhouse was good, especially in terms of economic and social benefits, but the environ-
mental benefits still needed to be strengthened, verifying the practicality and applicability of the model.

Keywords: solar greenhouse; comprehensive benefit; particle swarm optimization ( PSO) ; analytic hierarchy

process( AHP) ; entropy weight method
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