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Study of the impact of land—use change on the physicochemical properties of surface soil
Quan Yang
China Geological Survey Xining Comprehensive Natural Resources Investigation Center

[Abstract] The transformation of land use patterns profoundly reshapes the physicochemical properties of
surface soils by altering surface cover and management practices. This paper systematically reviews the main
types of such transformations, their driving mechanisms, and their spatial differentiation characteristics; it further
analyzes their effects on physical properties—including soil bulk density, porosity, aggregate stability, and water
retention and infiltration capacity—and explores the response patterns of chemical properties such as organic
carbon, total nitrogen, pH, cation exchange capacity, and nutrient availability. The study reveals the synergistic
mechanisms underlying the interactions between vegetation roots, human management practices, and soil
background conditions, conducts a comprehensive comparison of the ecological effects associated with different
transformation directions, elucidates the thresholds and cycles involved in soil quality restoration, and ultimately
proposes regulatory insights for sustainable land use, thereby providing a scientific basis for the optimal allocation
of land resources and the remediation of degraded soils.
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