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The Heavy Metal’s Spatial Variation of Zhuji Lipu Copper Mining Area

SUN Hua', MAO Xiao—jun’

(1.Department of Resource Environment and Urban and Rural Planning, Nanjing Agricultural University, Nanjing 210095, China; 2.School of
Environment, Nanjing University, Nanjing 210093, China; 3.Department of Geographic Science, Zhejiang Normal University, Jinhua 321004,
China)

Abstract: The spatial variability characteristics of six heavy metals,Pb, As, Cr, Cu, Zn and Ni in soil of Zhuji Lipu copper mining area was
studied using geostatistics combined with GIS. The statistical analysis showed that six heavy metals’ contents were lognormal distribution. It
was obvious that Pb, As, Cu, Zn and Ni were correlated and most of them in the soil came with pollutants. The accumulation of Cr was unique:
its geometric mean was very close to the value of the control samples. Its content was mainly influenced by the soil factors. The Kriging
method was applied to estimate the unobserved points, and the Kriging interpolation maps reflected that under the influence of pollution and
Geological factors, the heavy metals showed significant spatial distribution. The research indicated that geostatistics method based on GIS
could analyze the spatial variabilities of the heavy metal in mining area accurately. Overall, the content of heavy metals showed a trend that
high—value areas concentrated on the middle of both the north and south sides. And the content of copper was obvious higher in the south than
in the north. The different ways of land use was the main reason for the distribution trend of Ph, As, Cr, Cu, Zn and Ni’s content. Besides, that
the terrain of four terraces tilted to the middle and the broad irrigation accident occurred in the 4th trench in the south of sampling area were
also the reasons.

Keywords: heavy metal; spatial variability; GIS; geostatistics
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Table 1 Descriptive statistics of soil heavy metal contents
SE| HKAE R/ME SR FEIE brifE2E T £ UAEHE I3 A
As 137.982 0 1.3820 64.307 0 70.543 2 39.621 8 —0.040 78 1.758 6 JECESS
Cr 116.139 0 53.399 0 97.450 0 95.281 2 12.529 6 -1.162 60 4.844 8 JEUESS
Cu 1095.932 0 90.904 0 702.888 5 664.595 0 249.306 3 -0.453 36 2.254 3 FPHOE 7S
Zn 92124770 369.570 0 55427550 4 691.719 0 22379530 -0.294 52 2.058 8 FPHOE 7S
Ni 61.8510 18.813 0 47.953 5 45.757 8 11.455 6 -0.658 65 24018 FPHOE 7S
Pb 2 076.761 0 152.828 0 1024.932 0 1072.248 0 565.357 0 -0.115 22 -1.682 5 MEGER

T R IR S ME T E I A mg ke

R2 TEESRAEBEXRHSHT

Table 2 The correlation coefficients of soil heavy metals

As Cr Cu Zn Ni Pb
As 1 0.451 0.910%*%  0.817**  (0.875%* 0.971%*
Cr 0.451 1 0.455 0.402 0.505 0.501
Cu 0.910%* 0.455 1 0.882%*  (0.903**  (.873**
Zn 0.817%%* 0.402 0.8827%* 1 0.846%*  (.779%*
Ni 0.875%* 0.505 0.903%*  (.846%* 1 0.870%*
Pb 0.971%* 0.501 0.873%*%  0.779%*%  (0.870** 1
1 *4P<0.01 B i AH S (n Ty 48),
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Table 3 Theoretical semivariogram models of soil heavy metals and

corresponding parameters

JLE  FpR AR A Bl ek
Cr Gaussian 9 626.5 2708 24 1.899 7 0.701 452
Ni J-Bessel 1 956.2 0.684 49 0.488 57 0.713 772
Cu Hole effect 9 626.5 1.452 35 1.258 7 0.866 664
Zn Gaussian 9 626.5 3.761 9 2.750 5 0.731 146
As  Exponential 9 626.5 4.607 3 3.502 3 0.760 163
Ph Hole effect 7 681.8 0.222 07  0.205 64 0.926 014

®4 IBRECRY AT ERYUIRBNHERE
Table 4 The interpolation errors of semivariogram

corresponding models

P # }q‘:‘fETﬁiﬁ!‘J $\f§ﬁi& ﬁ?ﬁ\éﬂﬂ: ﬁ?’é{k#j IR
1R 1R TRz T2

Cr 12.23 13.93 -0.015 25 0.881 4
Ni 8.995 11.27 0.019 24 0.886 1
Cu 204.3 278.5 -0.022 74 0.999 8
Zn 2117 347 2 -0.106 4 1.284

As 36.83 71.32 -0.035 16 0.884 2
Pb 411.1 632.2 -0.026 77 1.003
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Figure 1 The corresponding graph of semivariograms of soil heavy metals
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