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To reveal the spatial distribution pattern and formation mechanism of black soil thickness in
Wudalianchi City, this study takes the black soil distribution area in the city as the research object.
Through field sampling combined with GIS spatial analysis and geostatistical methods, the spatial
differentiation characteristics and causes of black soil thickness are systematically investigated. The
analysis reveals that the black soil thickness in Wudalianchi City ranges from 8 to 65 cm, with an
average of 32.6 cm, exhibiting moderate spatial variability. The optimal fitting of the semivariogram is a
spherical model, with a nugget-to-sill ratio of 38.7%, indicating moderate spatial correlation influenced
by both natural and anthropogenic factors. The spatial pattern shows a "high in the center and low at
the edges" distribution, with the thickest black soil found in the central hilly plain and the thinnest in the
marginal low mountain and hilly regions. In terms of causes, topography is the dominant natural factor,
followed by climate and parent material, while anthropogenic factors such as land use and reclamation
duration exacerbate the differences. This study provides a basis for black soil conservation and
improvement of cultivated land quality.
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