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Identlfymg*Drlvmg Factors and T eir. Interactmg Effect§ on Sources of Heavy Metal in

Farmland Soils-with Geodetector and Multi-source Data

ZHAI\LG Hon'g ze'*, OUT' Wen-gang'** | LIU|Sui- ' ¢ /' CUI Han- wen 2% HUANG Yue-mei' >
(1.'Schpol o Geogtaphy and Environmental Science, Guizhou NormalUniv PHW Gu.wing 550025, China; 2. Guizhou Mountain Resour( es and Environmental Remote Sensing
Appli icatioh [af;ordtow Guiyang 550001, China) i

Abstract ; ,The identification of heavy metal sources in farmland soils is essential for the rational health condition management and sustainable development of soil. Using source
resolution results( source component spectrum and source contribution) of a positive matrix factorization( PMF) model, historical survey data, and time-series remote sensing
data, integrating a geodetector(GD), an optimal parameters-hased geographical detector(OPGD), a spatial association detector(SPADE), and an interactive detector for
spatial associations( IDSA ) model, this study explored the modifiable areal unit problem( MAUP) of spatial heterogeneity of soil heavy metal sources and identified the driving
factors and their interacting effects on the spatial heterogeneity of soil heavy metal sources in categorical and continuous variables, respectively. The results showed that the
spatial heterogeneity of soil heavy metal sources at small and medium scales was affected by the spatial scale, and the optional spatial unit was 0. 08 km® for detecting spatial
heterogeneity of soil heavy metal sources in the study region. Considering spatial correlation and discretization level, the combination of the quantile method and discretization
parameters with an interruption number of 10 could he implied to reduce the partitioning effects on continuous variables in the detection of spatial heterogeneity of soil heavy
metal sources. Within categorical variables, strata (PD 0.12-0.48) controlled the spatial heterogeneity of soil heavy metal sources, the interaction between strata and
watersheds explained 27. 28%-60. 61% of each source, and the high-risk areas of each source were distributed in the lower sinian system, upper cretaceous in strata, mining
land in land use, and haplic acrisols in soil types. Within continuous variables, population ( PSD 0. 40-0.82) controlled the spatial variation in soil heavy metal sources, and
the explanatory power of spatial combinations of continuous variables for each source ranged from 61. 77% to 78.46%. The high-risk areas of each source were distributed in
evapotranspiration (41.2-43 kgem™?), distance from the river (315-398 m) , enhanced vegetation index (0.796-0.995) , and distance from the river (499-605 m). The
results of this study provide a reference for the research of the drivers of heavy metal sources and their interactions in arable soils and provide an important scientific basis for
the management of arable soil and its sustainable development in karst areas.

Key words: farmland soil ; heavy metals; multi-source data; geodetector; driving factor; modifiable areal unit problem
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Fig. 5 GD-based categorical variables for soil heavy metal source explanatory power detection
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