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Fig. 1 Sampling sites distribution of study area
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Table 1 Descriptive statistics for soil Hg content

FEAK  moME P mOKRME PEME iR BRRE T g U iz
Count Min Median Max Mean SD ((;V) Skewness  Kurtosis
0
44 Total data 1155 0.018 0.12 0.61 0.127 0.066 52.4 1.795 9.495
B Hi 4R Simulation set 309 0.025 0.12 0.61 0.125 0.067 53.3 2.204 14.01
AL F 4 Validation set 846 0.018 0.12 0.48 0.127 0.066 52.2 1.644 7.840
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Table 2 Structural characteristics of spatial variation of Hg content

et He4:Nugget FEAESIN Y Z¥iNugget coefficient B e FREL Bk 72

Model C, C+C Cy/ (Ci+C) Range(m) R RSS
ERARSpherical 0.057 2 0.115 4 0.504 15920 0.930 4.782x10™*
ZitkLinear 0.082 9 0.122'1 0.321 27 299 0.829 4.202x10*
1R 4% Exponential 0.0155 0.110 0 0.859 7020 0.753 6.866 x 10™
i liGaussian 0.0120 0.107 0 0.888 3152 0.495 1.285%x 107
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Fig. 2 Spatial prediction map and standard deviation map of soil Hg content
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Prediction of Soil Heavy Metals Content Based on Sequential Gaussian
Simulation and Evaluation of Its Uncertainties: A Case Study of Soil Hg
Content in Yixing

XU Chenxing' PU Lijie"*" ZHU Ming"® XU Caiyao' ZHANG Meng' XU Yan™’
(1 School of Geographic and Oceanographic Sciences, Nanjing University, Nanjing 210023, China )
(2 The Key Laboratory of the Coastal Zone Exploitation and Protection, Ministry of Land and Resources, Nanjing 210023, China )

(3 School of Environmental Sciences and Engineering, Suzhou University of Science and Technology, Suzhou, Jiangsu 215009, China )

Abstract Quantitative prediction of soil heavy metal content and evaluation of its uncertainties is of
great practical significance to ecological risk assessment. In this study, a total of 1155 soil samples for Hg
content analysis were sorted into two disjoint datasets, a simulation dataset of 309 samples and a validation
dataset of 846 samples. In order to validate accuracy and reliability of the results of the usage of the
Sequential Gaussian Conditional Simulation (SGCS) method, comparison was performed of this method with
the Simple Kriging Interpolation method based on the same Semi-variance model parameters. Furthermore,
Sequential Gaussian Indicator Simulation (SGIS) was used to delineate areas with soil Hg content beyond
the threshold value, and to explore for uncertainties with single points and multi-point combination. Results
show that the E-type of 100 rounds of SGCS and the SK prediction are quite similar, the difference between
the two is small in Average Prediction Error and Root Mean Square Error. This paper sampled the 1%, 25",
50" 75" and 100" round of single implementation of the SGCS method for comparison with the 846 points
in the verification dataset in simulated value and interpolated value. The Mean Prediction Error and the
Mean Square Prediction Error of the five rounds of single implementation are coincidentally and relatively
higher, (within the range of 0~ 0.01). When threshold was set to be 0.15 mg kg™', the single-point critical
probability is relatively higher. However, its confidence level is by a certain degree not enough to delineate
polluted areas. Multi-point joint probability should be used to evaluate the reliability of the contaminated
area.

Key words Soil heavy metal; Sequential Gaussian Conditional Simulation; Uncertainty evaluation;

Soil mapping; Geostatistics
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