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Land Ecological Security Pattern in Deyang based on

Principal Component Analysis

ZHANG Rui"* YANG Haizhen"**, CHEN Guangquan’
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Abstract: With the rapid advancement of technology, continuous economic growth, and intensified
anthropogenic activities, the ecological environment in many regions is facing increasing pressure. This study
focuses on Deyang City in Sichuan Province and applies Principal Component Analysis (PCA) to perform
dimensionality reduction and quantitative interpretation of 13 indicators across three dimensions related to
land ecological security. A scientifically structured evaluation index system was established, relevant data
were systematically collected and standardized, principal components were accurately extracted, and
comprehensive scores were calculated to assess ecological security performance. The findings indicate that
land ecological security in Deyang exhibits pronounced spatial differentiation among its districts and
counties, with the stability ranking as follows: Jingyang District > Guanghan City > Shifang City > Zhongjiang
County>Mianzhu City>Luojiang District. Except for Jingyang District and Guanghan City, the comprehensive
scores of all other regions are negative, suggesting that the overall level of land ecological security in Deyang
urgently requires improvement.

Key words: land ecological security; principal component analysis (PCA); Deyang City; sustainable development
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