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Fig. 1 Sampling sites and land use pattern in the study area Cu Zn Cd
Pb Cr 1
50 ~ 200 m Pb Cr pH
DGPS2000, GB15618-1995 pH
0.5m 30 cm 6.5 Cd Cu Pb Cr Zn
0 ~15 cm pH
Statistical analysis of soil heavy metal, organic matter contents and pH in the surface layer (0 ~ 15 cm)
CV(%)
Cu (mg/kg) 40.6 565.0 167.9 138.2 99.7 59.4 1.56 2.94
Zn (mg/kg) 15.5 222.7 39.8 31.6 31.7 79.5 4.40 21.6
Cd (mg/kg) 0.360 2.85 1.28 1.20 0.55 42.7 0.69 0.06
Pb (mg/kg) 13.5 64.7 25.5 24.8 7.81 30.6 2.16 7.86
Cr (mg/kg 6.20 24.0 14.5 14.5 3.72 25.6 0.35 0.14
g/kg 1.30 37.1 224 23.0 6.50 29.0 -0.48 0.91
pH 3.85 5.07 4.37 435 0.24 5.4 0.39 0.03
3
030 50 250 250 200 mgkg Histogram
Cu Cd Normal Q-Q Probability Plot
Zn Pb Cr Trend Analysis 2 2
Cu 2 Cu

2.2



142 37
2 0~15 cm pH
Table 2 Patterns and trends of distribution of soil heavy metals, organic matter contents and pH in the surface layer 0~ 15 cm
Cu
Zn
Cd
Pb
Cr
pH
3
pH Nugget
+ Sill
pH 25%
Cr 75 %
pH
Cr
2 Cu
Fig. 2 The spatial variation of total soil Cu
Cr
2.3 Kriging
17.3° ~38.5°
Isotropy Anisotropy pH
Cross Validation
3 0~15 cm pH
Table 3 Geostatistal analysis of soil heavy metal, organic matter contents and pH in the surface layer 0~ 15 cm
Kriging /
sk
Cu OK 711 309 28.0 0.060 0.066 0.476
Zn SK 711 207 17.3 0.651 0.260 0.714
Cd OK 948 508 34.7 0.109 0.054 0.671
Pb OK 711 456 38.5 0.039 0.023 0.626
Cr OK 2134 2111 309 12.2 3.374 0.783
OK 1024 406 2.6 232 234 0.498
pH OK 573 219 0.2 0.013 0.041 0.246
*OK Ordinary Kriging SK Simple Kriging ok
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Cross Validation 1 Cu
Y 0.58X+70.4
R 0603 3 Zn Cr
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Table 4 Correlation between measured and predicted values of the soil properties
Cu Zn Cr Cd Pb pH
r 0.881** 0.362 0.2 0.612%* 0.551** 0.537** 0.645%*
*k p<0.01
“00 . 0 ASE
RMSE RMSE
RMSSE 1
g 350 5 Kriging
£ Cu
Cu
_ 00 40 ~ 565 mg/kg
- 2.5
50 4
40 240 440 640 Cu Cd
Cu mg/kg
Cu 200 mg/kg
3 cu 400 mg/kg
Fig. 3 Measured values verse predicted values by kriging of total
soil Cu in the surface layer
Cu
Kriging
ME
0 MSE Cu
5 .
Table 5 Prediction errors by Kriging
ME RMSE ASE MSE RMSSE
Cu -0.081 62.6 62.6 -0.0090 0.991
Zn 0.001 31.2 29.7 0.0003 1.06
Cd -0.012 0.513 0.51 -0.0690 1.15
Pb -0.174 7.42 6.06 -0.0425 1.19
Cr -0.051 3.82 3.69 -0.0120 1.04
0.119 6.24 5.87 0.0125 1.05
pH -0.002 0.219 0.193 -0.0063 1.09

*ME RMSE ASE MSE RMSSE
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Fig. 4 Kriging maps of soil heavy metals, organic matter contents and pH in the surface
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SPATIAL VARIATION OF COMBINED HEAVY METAL
POLLUTION OF RED SOILS IN AHILL REGION

CAO Yao-dong'? SUNBo® ZONG Liang-gang' TANG Yong-hui’
(1 College of Resource and Environmental Science, Nanjing Agricultural University, Nanjing 210095;
2 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008;

3 Environment Protection Bureau in Guixi County, Guixi, Jiangxi 335400 )

Abstract A GIS-based geostatistical method was put forward for analyzing spatial variation of combined heavy

metal pollution in soils. As a case study, an area, about 7.7 km’, around the Jiangxi Copper Smeltery in a red soil hill

region in Guixi County, Jiangxi Province was selected. The sequence of the analysis method goes as follows: a) collect

soil, plant or water samples by random grid from 50m to 200m with DGPS, and analyze the samples for heavy metal

contents and other properties; b) explore distribution pattern and spatial variation of the data, then transform the data to

get rid of the trend; c) calculate semivariogram, and select the best model and appropriate parameters; d) select the best

kriging method based on cross validation; e) interpolate soil heavy metal contents and draw a heavy metal pollution

map, then analyze spatial distribution characteristics and their controlling factors. The results show that there is

combined Copper and Cadmium pollution in the study area, and the above method based on the geostatistical module in

ArcGIS can exactly predict the spatial distribution pattern of combined heavy metal pollution in the hill region.

Keywords  Red soil hill region, Combined heavy metal pollution, Spatial variability, Geostatistics, GIS



