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Abstract: Soil thickness parameter is very important for agricultural production, land spatial planning and
ecological protection and restoration. In order to explore an effective method to quickly evaluate the spatial
distribution of soil thickness in low mountain and hilly areas, 593 soil thickness data measured in Luoshan
County, Henan Province were statistically analyzed. To sum up, the soil thickness was closely related to the
following five environmental factors: slope, land use type, construction structure, altitude and vegetation
coverage, the influence weight coeffients of which on soil thinckness are respectively 0.151, 0.303, 0.263,

0.184 and 0.100 determined by principal component analysis. Finally, the predictive mapping of soil thickness
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is carried out, and the accuracy is verified by the field measured soil thickness data. The results show that

the verification accuracy of this method is 72% and the kappa coefficient is 0.672. The study provides a

fast, efficient and accurate method for soil thickness mapping in low mountain and hilly areas, and technical

support for land spatial planning and ecological protection and restoration.

Key words: soil thickness; low mountain and hilly area; principal component analysis; Luoshan County,

Henan Province
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Fig. 1 Geographical location (a) and sampling point location map (b) in the study area
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Fig. 2 Spatial distribution of impact factors of soil thickness in the study area
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Table 2 Altitude classification assignment
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Table 3 Vegetation coverage grading assignment
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Table 7 Factor loading in principal components
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