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Spatial Variation and Influencing Factors of Soil pH in Anshun City
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Abstract: Exploring the spatial distribution characteristics and variation law of soil pH and analyzing the impact of environmental factors
on the spatial differentiation of soil pH are of great significance to the accurate management of soil pH and the sustainable utilization of soil
resources in the complex mountainous environment of Anshun City. Based on 22 851 field sampling points, using the methods of global
Moran's [ index, cold and hot spot analysis, semi variance function and Kriging interpolation, the spatial structure characteristics and
distribution law of soil pH in Anshun City were revealed from different angles, and the influence of environmental factors on its spatial
differentiation was analyzed with the help of geographic detectors. The results showed that: (Dthe variation range of topsoil pH value in
Anshun City was 3.56-8.61, the mean value was 6.28, and the coefficient of variation was 16.33%; @In the global space, soil pH showed
aggregation distribution, in the local space, the West and Northwest were hot spots, while the East and South were cold spots; Nugget
coefficient (40.19%) shows that the spatial variability of soil pH is determined by both structural and random factors, but the role of
structural factors is greater; (3In terms of spatial distribution, soil pH mainly presents a patchy mosaic distribution pattern, in which slightly
acidic soil (57.14%) is concentrated in the East, northeast and south of Anshun City, neutral soil (30.13%) is concentrated in the west,
northwest and Southeast, and strongly acidic soil (6.12%) and alkaline soil (6.45%) are embedded in slightly acidic soil and neutral soil
respectively in block structure. @The geo detector analysis shows that the explanatory power of various environmental factors to the spatial
variation of soil pH is soil type (9.4%) > soil forming parent rock (7.9%) > altitude (2.1%) > land use (1.8%) > slope (0.1%), in which the ¢
value of the interaction between soil type and parent rock type and other factors is large, Therefore, soil type and parent rock type is the main
controlling factors of soil pH spatial variation in Anshun City.
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Fig. 1 Location and spatial distribution of environmental factors in the study area
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Fig. 2 Spatial autocorrelation characteristics of soil pH
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Table 3 Semi-cutting model and parameters of the surface soil pH in Anshun City

it Yo HEEE BERES S B/ & REL W7

fadk 0.010 0. 024 40. 185 33. 299 0.923 3.555X10"
&t 0. 022 0. 030 74.712 65. 207 0.878 1.05X10°
Btk 0. 001 0. 027 2. 855 5. 100 0. 393 5.209%X 107
= 0. 003 0. 027 12. 706 4. 330 0. 394 5.2X10°
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BTy IS4, SR A Kriging V1S 2 201 2 )2 358 pH 21814040 (B 3), 2% A 3 A B A1 S vt
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Fig.3 Spatial distribution characteristics of soil pH in Anshun City
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Fig. 4 Analysis of the influencing factors of the soil pH spatial variation
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Table 4 Geographical detection of the factors affecting the factors of soil pH spatial variation of Anshun City
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