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Improved Regression Kriging Predlctlon of the Spatlal Dlstrlbutlon of tlio Soﬂ

Cadmium by Integrating Natural and Human Factors

GAQ“Zhong- yuan XIAO Rong-bo'" WANC Pé’ng}" DENG Yi-rong’ 4 "DAE Wel-)le LIU Chu-fan' -
(1. S( hool of Ehv1ron-rnental Science and Englneermg/ Guangdong University of Technology, Guangzhou 510006, Ching} 2= Guangdongm“
Provincial Academy offEnvironmental Science , Guangzhou 5 10045 China) . f .ﬂ| s

Abstract’; Matering the spatial distribution of heavy methl§ in the soil plays an important sapporting role in the scientific formulaffon of
seil pollutlon risk ' mapagement and control| strétegles ‘Few factors were considered .and multiple collinearity between parallel variables
existed re.Sultlng in low prédietion accuracy. OK ( commor | Krl-glng_,method) NRK (regressive Kriging method based on natural factors
only)/, and NARK (regressive Kriging based’on natural- humarf- factors ) were used to simulate the spatial distribution of soil Cd by
selecting 23 natural-artificial influencing factors. The predlotlon accuracy was evaluated based on an empirical study of the area around
Shaoguan Qujiang smelter. The results showed that the above-standard rate of soil cadmium in this area reached 85. 93%), and the effect
on the spatial heterogeneity of soil cadmium was shown as air emissions from smelters > air emissions from steel plants > pH > organic
matter > Euclidean distance to road > Euclidean distance to river. The root-mean-square error and average absolute error of NARK’s
prediction results for soil cadmium were 26.86% and 30.56% lower than that of the OK method, respectively. The model
determination coefficient R* increased from 0. 78 to 0. 88. Compared with that of NRK, it was reduced by 24.15% and 24.23% and
R? increased from 0. 81 to 0. 88. The NRK combining natural and human factors significantly improved the simulation accuracy of the
spatial distribution of soil cadmium, and the addition of human factors as auxiliary variables, especially atmospheric point source
pollution emissions, greatly contributed to the improvement of the model accuracy.

Key words:soil heavy metal; regression Kriging; human factors; natural factors; spatial distribution simulation
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Table 4 Regression coefficients of the different models on variables
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Fig. 4 Influence of different factors on the spatial distribution
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