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Abstract: Accurate identification of heavy metal pollution sources is an important prerequisite for soil pollution prevention
and control. However, due to the lack of information on the influencing factors of heavy metal pollution, the effectiveness of
pollution source tracing analysis is often constrained. In this paper, a typical industrial area was taken as the study area. On
the basis of the actual measurements of soil heavy metal concentrations from 577 sampling points and data on the 18
environmental covariates, random forest (RF) and bivariate local spatial autocorrelation methods were applied to identify the
influencing factors of the Cd, Pb, and Cr concentrations, determine the quantitative contributions of the 18 influencing
factors to these heavy metal concentrations, and further propose targeted strategies for soil environmental management in an

industralized study area. The results showed that the optimal performance of the RF prediction models for the three heavy
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metals was achieved when the coefficient of determination (R?) reached 0.93 with a root mean square error (RMSE) of 0.43
mg/kg for Cd, 0.97 with an RMSE of 48.57 mg/kg for Pb, and 0.93 with an RMSE of 18.57 mg/kg for Cr, namely. There were
differences in the spatial distributions of the relative concentrations of the three heavy metals. The regions with relatively high
Cd concentration were concentrated in the central and southern parts of the study area, whereas relatively high Pb relative
concentration were predominantly found in the central and eastern parts. The regions with relatively high Cr relative
concentration were concentrated in the southwestern and northeastern parts. Railway was identified as the most significant
factor influencing Cd concentration with a contribution rate of 0.119. Soil pH was identified to be the most significant factor
influencing Pb concentrations with a contribution rate of 0.099. The hazardous waste disposal site was identified to be the most
significant factor influencing Cr concentrations with a contribution rate of 0.100. Compared to the rest of the study area, the
central region exhibited higher concentrations of Cd, Pb, and Cr, more complex human activity, and a greater number of
high-high cluster zones, where Cd, Pb, and Cr concentrations and their most significant influencing factors were

concentrated. When source prevention and control measures for heavy metal pollution in soil were implemented, particular

543 &

attention should be prioritized towards the central region of the study area.
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Table 1 Descriptive statistics of soil heavy metal

concentrations
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RMSE(Cr) 4 0. 43,48.57,18. 57 mg/kg.
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