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Abstract: sing 200soil As samples collected from suburban Changchun, this study combined the extreme gradient boosting tree
(XGBoost) and the GeoShapley algorithm to explore the heterogeneity and nonlinear relationship between As and environmental factors,
and to identify the local influencing factors and sources of As. The main conclusions are as follows: ) The XGBoost model had a fitted
R? of 0.958, which was better than the geographically weighted regression and multiscale geographically weighted regression models,
with fitted and predicted R values of 0.958 and 0.729, respectively. @ The results of GeoShapley showed that the average contribution
rate of manganese content ranked first and was the most significant characteristic variable affecting soil As, while the spatial location
characteristic ranked second in importance, confirming the necessity of considering spatial coordinates. ) The spatial distribution of
GeoShapley values of influencing factors revealed that manganese content, alkali-hydrolyzable nitrogen, and sulfur content were the
primary influencing factors for local As content at most sampling points, accounting for 99% of the samples. This indicated that parent
material and agricultural production are the main sources of As. @ The nonlinear relationship plots showed that there was a threshold
effect between As content and various environmental variables, especially when the manganese content was higher than 2g/kg, the
alkali-hydrolyzable nitrogen was higher than 175mg/kg, and the sulfur content was lower than 20mg/kg, As reached the peak, which
should be paid special attention to in pollution prevention and control. This paper confirms the superiority of GeoShapley algorithm and
the necessity of considering the spatial location, and provides data support for the governmental departments to formulate the policy of
localized prevention and control of soil As pollution.

Key words: soil arsenic content; suburban area; GeoShapley; extreme gradient boosting tree; local influencing factor
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Table 4 Descriptive statistical results of the GeoShapley
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