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Decoupling the Driving Factors of Floating Population Using a Geographically
Weighted Random Forest Model: A County-Level Case Study in Hu'nan Province
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Prevailing studies on the investigation of the driving mechanisms of county-level population movements relying on traditional
linear models inadequately capture the nonlinear threshold effects and spatial heterogeneity. This study innovatively integrates
machine learning techniques (Random Forest and Geographically Weighted Random Forest) to establish a dual-dimensional
"systematic threshold-geographical weighting" analytical framework. Leveraging integrated datasets from population
censuses (2000-2020) and multi-source geospatial big data across Hu'nan Province's counties, we systematically investigate
how economic, social, environmental, and locational factors govern intra-county mobility, inter-county immigration, and
outmigration. Key findings reveal: (1) a gradient differentiation pattern with polycentric evolutionary trends in population
redistribution, (2) dual constraints from economic thresholds and ecological carrying capacities, (3) pronounced threshold effects
with diminishing marginal impacts across driving factors, and (4) distinct core polarization-edge contraction characteristics in
spatial mechanisms. The proposed methodology advances dynamic threshold monitoring and spatially adaptive governance

strategies, offering policy insights for managing population mobility in central China's transitional regions.
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Fig.1 Bivariate framework diagram of "systemic thresholds and geographic weights"
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Fig.2 Spatiotemporal differentiation patterns of floating population structure in Hu'nan Province's counties
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Fig.4 Diagram of the non-linear mechanism of action of the influencing factors
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