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Spatial Interpolation Methods and Pollutlon Assessment of Heavy Metals of Soil

in Typical Areas l4 1\ ry
MA Hong-hong, YU Tao", YANG Zfong-fang; HOU Qing-ye, ZENG Qing-liaig, WANG Rui S 4
(School of Earth Sucnces and Resources, |China UanerSlty “of Geosuences Beijing 100083 China), E A

Abstract It is 1mp0rtant to choose the best c,p.atlal int rpolat’ 1on method to reflect spa,tlal distribution features and evaluate soil heayy~
metal pollution” Ths spatlal distribution of arbemo (As)! and cadmium (Cd) conc entranons m top soﬂ samples from [Hubei Provinee
were studied by four! frequently-used &pdtldl lnterpolatlon methods including inverde digtance welgbted (IDW) , radial.basis function
(RBF ), Ilocal polynomlal interpolation (LPI) ‘and or(jlnary kriging (OK). Theginterpolation precision and effect of the spatial
dlstrlbutlon of the. four, methods were (omparpd with] thefresults | of | cross validation®andgspatial distribution, and the pollution was
assessed by the geoaccumuldtlve index (Im) adhl inflicatop krlgmg (IK) The results showed that thesfour interpolation methods had
small jprediction errors, but that the interpolatign effeéts were qq_l.tvf “different. Among them, LPI had the most serious smoothing effect,
followed by “OK. The IDW and RBF best retained the efreme value information for element concentrations, and interpolation results
were mote detailed-and so to accurately understand the distribution of soil heavy metals, IDW or RBF methods were recommended.
Taking the arithmetic mean of heavy metal concentrations in deep soil of Hubei Province as the background value, the evaluation result
of geo-cumulative index pollution allowed exceedance percentages for As and Cd accounted for 5. 5% and 99.0% respectively. The
soils of the study areas were heavily contaminated with Cd. The pollution evaluation result from IK showed that high probability
contaminated areas, with moderate-heavy contamination levels, were mainly located in the central part of the study area. The authors
concluded that development of agriculture in the research area should include attention to Cd pollution and that soils there required the
effective treatment and restoration of Cd levels.

Key words :soil heavy metals; spatial interpolation; cross validation; interpolation accuracy; pollution assessment
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Table 3 Descriptive statistics of concentrations of As and Cd in soil
. . e/ ME NN AARMME e
E et/ 4 {E:I g gal 2 55 FH
/mg-kg /mg-kg /mg-kg
As 199 6.3 28.4 14.6 3.69 0.24
Cd 199 0.21 21.95 2.12 2.12 1.43

TP i 5 {H ( Power ). RBF H1 LPI 24045
%, T XEUER TR TR, S ER
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OK IES R e MU 52 2%, FBLARINAE Y 7 25 R
BAG b, 205 22 R B BT R R AR R 2 IEAS
I3, SAFTRINS Cd & BT A SR X B e, i 3L
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Table 4  Best parameters for each interpolation method
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Fig. 2 Semivariogram fitting plots of heavy metals As and Cd in soil
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Table 5 Semivariogram parameters for concentration As and Cd in soil
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A oy
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Table 6  Cross validation results of concentration of As

and Cd in soil/mg-kg !

JLE VRS ME RMSE P
DW 0.030 1 2.864 0 2.8638
A RBF 0.029 8 2.8515 2.8513
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Fig. 3 Spatial distribution plots of concentration of As and Cd in soil
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Table 7 Geo-accumulation index for As and Cd in soil
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Fig. 4 Spatial distribution plots of pollution probability for Cd in soil
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