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Abstract: Spg.ldl pnﬁldlon of the concentrations of soil heaty iy metals ( HV[s).‘

wated land is critical for monitoring cultivated land contamination and ensuring sustainable eco-
dgrlcuhure,,in this study,"32 environmental variables from terrain, climate, ol attributes,, remote-sensing information, vegetation indices, and anthropogenic activities were used as
auxiliary’ ,warmbles and random forest (RF) , regression Kriging (RK) , ordinary Kriging (0K) , and multiple linear regression (MLR) models were proposed to predict the
concentrations of As, Cd, Cr, Cu, Hg, Ni, Ph, and Zn in cultivated soils. In comparison to those of RK, OK, and MLR, the RF model had the best prediction performance for As,
Cd, Cr, Hg, Pb, and Zn, whereas the OK and RK models had highest prediction performance for Cu and Ni, respectively, showing that R* was the highest, and mean absolute error
(MAE) and root mean square error (RMSE) were the lowest. The prediction performance of the spatial distribution of soil HMs under different prediction methods was hasically
consistent. The high value areas of eight HMs concentrations were all distributed in the southern plain area. However, the RF model depicted the details of spatial prediction more
prominently. Moreover, the importance ranking of influencing factors derived from the RF model indicated that the spatial variation in concentrations of the eight HMs in Lanxi City
were mainly affected by the combined effects of Se, TN, pH, elevation, annual average temperature , annual average rainfall, distance from rivers, and distance from factories. Given
the above, random forest models could be used as an effective method for the spatial prediction of soil heavy metals, providing scientific reference for regional soil pollution
investigation, assessment, and management.

Key words: soil heavy metals; environmental variables; random forest; spatial prediction; influencing factors
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Fig. 1  Location of the study area and soil sampling sites
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Fig. 2 Relative importance of environmental auxiliary variables to spatial prediction of soil heavy metals
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Table 4  Validation of prediction of soil heavy metals by four models
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Fig. 3 Comparison of spatial prediction of soil heavy metals by four models
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