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Estimating the area of heavy metal contaminated soil using geostatistical conditional simulation XIE Yunfeng', DU
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Abstract: The smooth effects of widely used spatial interpolation methods will lead to underestimate the local
high concentration area and to overestimate the local low concentration area. Moreover, the uncertainty of the contami-
nated areas produced by spatial interpolation methods was ignored.In this study, geostatistical conditional simulation
was applied to map the spatial distribution of soil pollutants. The results indicated that geostatistical conditional simu-
lation reproduced the statistical characteristics and variogram of soil investigation samples. The series of conditional
simulation results were combined to calculate the probability of exceeding specified soil environmental standards.The
probability map were used to delineate the area where more potential to contaminations and to explicitly assessment of
uncertainty. The pollution probability based method can be very helpful in the soil pollution control and environmental
management decision making.
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Table 1 Descriptive statistics of geostatistical conditional simulated soil Cu and Pb concentration

Q3
/(mg+ kg ') /(mg-+kg 1) /% /(mg+kg ') /(mg+kg™ ') /(mg-kg ) /(mg-kg ') /(mg-kg 1)
22.70 6.47 28.50 42.11 26.76 21.77 18.25 8.22
1 22.72 7.05 31.04 55.47 27.54 22.75 17.92 0.01
2 22.57 6.77 30.00 57.81 27.15 22.54 17.96 0.02
Cu 3 23.59 7.17 32.27 54.32 28.95 23.62 18.28 0.01
4 23.27 6.90 29.66 53.39 27.96 23.22 18.55 0.03
5 23.79 7.15 30.06 54.79 28.69 23.79 18.91 0.02
6 22.41 6.91 30.83 55.22 27.08 22.38 17.70 0.03
27.75 5.18 18.68 41.50 31.63 27.51 24.37 12.54
1 27.43 5.29 19.29 48.68 31.08 27.59 23.99 1.26
2 27.27 5.02 18.40 51.84 30.73 27.26 23.84 6.71
Pb 3 27.97 5.47 19.56 53.68 31.69 27.97 24.23 4.59
4 27.33 5.50 20.10 49.84 31.11 27.47 23.69 0.60
5 28.09 5.71 20.31 58.78 31.72 27.96 24.22 5.29
6 28.20 5.14 18.24 52.96 31.60 28.17 24.76 6.06
mg/kg, 5.83~11.94 mg/kg, P,
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Fig.1 The spatial distribution map of soil Cu and Pb produced by geostatistical conditional simulation and ordinary kriging
’ b
b o
b b b
[25]
. b
o b o
b b
o b



@Y)

(2)

2

Cu Pb

Fig.2 The probability map of soil Cu and Pb contamination predicted by geostatistical
conditional simulation and indicator kriging
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