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GIS-Based Analysis of Land Use Change Characteristics and Driving
Mechanisms in Karst Areas under the '""Production-Living-Ecological Space"

Framework: A Case Study of Libo County

Gao Wenping!
Nanning Normal University ,GuangXi ,NanNing

Abstract: Based on land use data from 2012, 2017, and 2022 in Libo County, this study establishes a
Production-Living-Ecological Space (PLES) classification system according to functional zoning principles. Utilizing
supervised classification, land use dynamic degree (K), land use transfer matrix (LCC), and standard deviation ellipse
analysis, we investigate the spatiotemporal evolution of land use patterns in Libo County during 2012-2022. Key
findings include: (1) Significant structural shifts occurred in land use over the past decade, with more pronounced
changes during 2017-2022 than in 2012-2017. Forest land and construction land expanded continuously, while cropland
and grassland declined. The comprehensive utilization level of land resources exhibited an upward trend. (2) Ecological
space area initially increased before decreasing, production space decreased then rebounded, and living space expanded
persistently. The encroachment of production and living spaces upon ecological space has progressively destabilized the
PLES structure. (3) Standard deviation ellipse and centroid analyses reveal that the centroid of ecological space migrated
southeastward, primarily toward Chaoyang Town*, whereas shifts in production and living space centroids were

negligible. These dynamics are closely linked to regional economic development and industrial restructuring.

Keywords: Production-Living-Ecological Space (PLES);land use transition;standard deviation ellipse
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