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Abstract To explore the impacts of land use changes on the synergistic effects of Production-Living-Ecological
(PLE) functions, this study takes the Hohhot-Baotou-Ordos region as the research area. Integrating multi-source

datasets including statistical data, field survey data, remote sensing images and point of interest (POI) data,
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this research adopts theories and methodologies such as the human-land relationship theory, geographically
weighted regression and GIS spatial analysis to construct a quantitative evaluation mechanism and influence
pathways for the synergistic effects of PLE functions. The results reveal three major findings: 1) Grassland
accounts for the largest proportion of land area in the Hohhot-Baotou-Ordos region, while water bodies occupy
the smallest share; 2) The synergistic effects of PLE functions exhibit a spatial pattern of “high in the central area
and low in the northern and southern zones”, with high-value agglomerations concentrated in the border areas
of Hohhot, Baotou and Ordos; 3) Changes in cultivated land area constitute the core factor driving variations
in the synergistic effects of PLE functions. Moreover, land use changes of diverse types exert significant spatially
heterogeneous impacts on the synergistic effects across different sub-regions. In the future, prioritizing urban-
rural spatial disparities, optimizing land use structure, and improving regional synergies among PLE functions
will remain core tasks for spatial planning in the Hohhot-Baotou-Ordos region. This research can provide
theoretical, methodological and empirical references for spatial governance and land policy formulation in the
Hohhot-Baotou-Ordos region and other resource-based regions nationwide.

Keywords land use change; Production-Living-Ecological functions; synergistic effect; impact mechanism
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Fig. 1 Mechanism of the synergistic effect of the Production-Living-Ecological functions
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Fig. 3 Land use classification map
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Fig. 4 Land use transition matrix
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Fig. 5 Status of synergies among the Production-Living-Ecological functions
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