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Application of Robust Estimator in Source Identification of Soil Pollutants: A Case

Study at a Heavy Metal Contaminated Site
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Abstract: Spatial outliers can give us useful information on locations of pollution sources. A Genton’s estimator based variogram was applied to
analyse the concentration of Cus Zn, Pb, Cds As, Se and Hg in soils at a contaminated site. Spatial outliers were identified to imply the
location of the pollution sources of heavy metals. The results showed that the semivariograms of 7 elements were best described by spherical
model, and the nugget variances were very small, especially for Cus Zn and Pb, which were 0.000. Compared with Matheron” s estimator,
Genton’ s estimator can damp the effect of outliers;, and so get a smaller nugget effect. The spatial outliers existed in a cluster pattern, whose
locations coincided with those of copper smelters in the area. This indicated that the copper smelters were the important sources of soil heavy
metals.
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Table 1 ~ Semivariogram model parameters for 7 elements

P %Eswu Yo7 7% SEa1H ColCot C R FE
Y Co Co+ C /m
Cu R 0.000 0.122 0.000 1702
Zn  ERIR 0.000 0.106 0.000 828
Pb ERIR 0.000 0.040 0.000 898
cd Rk 0.017 0.192 0.089 1747
As  ERIR 0.003 0.015 0.200 866
Se  HRIR 0.008 0.016 0.500 1725
Hg BRIR 0.002 0.040 0.050 1514
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Fig.1 Distribution of spatial outliers of 7 elements and copper smelters
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