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Analysis on Heavy Metal Concentrations in Agricultural Soils of

Baoshan Shanghai
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Urban Ecology and Environment Research Centre Shanghai Normal University Shanghai 200234 China

Abstract Based on the acquisition of heavy metal data from 216 topsoil samples of the agricultural land in Baoshan District a typical
region of Shanghai City the content distribution characteristics and sources of the heavy metals in agricultural soil of Shanghai Baoshan
District were analyzed with the methods of combining multivariate statistics and geo-statistical. The results show that the average
concentrations of the Cd Hg As Cr Pb Cu and Zn in agricultural soil of Baoshan District are 0. 195 0.148 7.44 82.5 29.1
33.2 and 124.5 mg- kg ™' they are lower than the secondary standards of the national soil environment but the average concentrations
of the Cd Hg Cr Pb Cu and Zn are more than background values of soil in Shanghai. Especially the Cd Hg Zn they are 1.50 1.48
1. 45 times higher than the background values showing a net cumulative trend. The results of correlation analysis and factor analysis
show that the sources of these elements can be divided into three categories the Zn Cd Hg and Pb as one class the Cr and Cu as
another class the As in a separate category. The concentrations of the former two classes are much higher than the background value
implying mainly from various human activities the content of the As is almost the same as the background value of soil it has the lowest
degree of variation. Spatial structure analysis shows that the distribution of the As is influenced by the soil structural variations such as
soil parent material topography and other elements are mainly affected by random factors of human activities. Through the probability
distribution of contour lines of the critical value it can be found that the Cd Zn Cr Cu Hg come mainly from the point sources of
pollution but the source of Pb is relatively dispersed.
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Fig. 1  Distribution of the sampling sites
500
1 AcrGIS9. 0
39 km’
2
2.1
1.2 1.
Cd Hg As Cr Pb Cu Zn
216 0.19 0.15 7.44 82.47 29.13
1 2003 ~2004 33.18 124.53 mg- kg
' Cd Zn
Zn 855.9
5~12 mg- kg™ 250 mg- kg .
~20 cm 1.5~2.0 kg. 1991 "
As
Cd Hg Zn
100 1.50 1.48 1.45
Hg As
Cd Cu Zn Pb Cr Cd Hg Zn
X . 0.45 0.43 0.49
GSS-1 0.21 ~0.28
1.3 K-S



770

31

SPSS Zn> Cd > Hg> Cr>
K-S Hg As Pb Cu > As.
Ph
Zn Cd
1
Table 1  Statistical analysis of heavy metals in agricultural soils of Baosha District Shanghai
/mg- kg™! /mg- kg™ /mg- kg
mg- kg mg- kg mg- kg /mg- kg~ /mg- kg™
Cd 0.195 0.09 0.45 0. 105 0. 620 9.92 2.83 0. 130 0.82 0. 600
Hg 0.148 0. 06 0.43 0. 050 0. 560 8.91 2.12 0. 100 0.77 0. 500
As 7.44 1.55 0.21 2.48 15.26 2.84 0.46 9.10 0.11 30. 00
Cr 82.5 19. 26 0.23 44.17 197.0 10. 86 2.50 75.0 0.72 200.0
Pb 29.1 5.99 0.21 18.3 55.9 3.24 1.24 25.5 0.70 300.0
Cu 33.2 9.43 0.28 21.4 75.4 5.83 2.21 28.6 0.70 100. 0
Zn 124.5 61.01 0.49 64.3 855.9 98. 86 8.73 86. 1 0.95 250.0
2.2 3 1%
3 3
20
4 Zn Cd Hg
2 As Cr Pb 1 Cr  Cu
Zn Cd Pb  Cd 2 As 3
Hg 7Zn Cr Cu Zn Cd Hg Cu
0.47 ~0.57 As Cr Cu
Zn Cd Pb 1 2
Hg Zn 70% 1
Cd Pbh  Cd 2
Hg Zn Cr Cu . 3 As
As 3
2 1
Table 2 Correlation analysis of heavy metals in agricultural 2.4
soils of Baoshan District Shanghai 2.4.1
Cd Hg As Cr Pb Cu Zn 0
Cd
Hg 0.39™ 1 CO
As  0.40% 0.20* 1 C, + C,
Cr 0.25™ 0.24™ 0.09 1
ok ok ok * CO C]
Pb 0. 47 0.33 0.21 0.13 1
Cu 0.41™ 0.30* 0.25* 0.51™ 0.23" 1 C, c, + C,
Zn 0.57™ 0.50™ 0.24™ 0.31" 0.34"" 0.41" 1
I o = 99% * 95%
C,/(C, +C))
2.3 23
- IC/Ce, + €D <25%
25% <
[Co/(Cy +CDIsT5%

21 22

[C/CC, +C)D]>T5%

24
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3.035 ~7.47 km

3 771
3
Table 3 Total variance explained
/% /% /% /%
1 3. 041 43. 449 43. 449 3.041 43. 449 43. 449
2 1. 085 15.496 58.945 1. 085 15.496 58.945
3 0. 854 12.201 71. 145 0. 854 12.201 71. 145
4 0. 681 9.727 80. 872
5 0.569 8.126 88.998
6 0.433 6. 188 95. 187
7 0.337 4.813 100
4
Table 4  Factors matrixes
1 2 3 1 2 3
Cd 0.786 0.26 6. 63E - 02 0. 648 0.247 0.458
Hg 0. 657 9.99E -02 -0.382 0.731 0.23 -2.74E-02
As 0.482 0.391 0.732 0.116 7.63E -02 0. 949
Cr 0.534 -0.685 8.20E -02 6. 89E - 02 0. 869 -2.65E -02
Pb 0.584 0.428 -0.316 0.775 -6.61E -02 0.14
Cu 0.712 -0.448 0.176 0.245 0.794 0.219
Zn 0.792 -3.05E -02 -0.175 0. 664 0. 445 0.138
ArcGIS Pb Cu 50%
Zn >
5.cd Hg  75% Zn
As Cr Pb Cu Zn
25% ~T15% Hg Cr
5 1
Table 5 Semivariogram models of heavy metals in agricultural soils of Baoshan District Shanghai
/ 100%
C, Cy, + C, /km Co/ Cy +C,
Cd 0. 050 4 0.1404 7.32 0.3589 -0.0104 1. 002
Hg 0.1149 0.1756 6.833 0.654 3 0.003 8 0.980 1
As 1.2515 2.6309 15.491 0.4756 -0.0049 1.031
Cr 216.52 398 3.035 0.5440 -0.0106 0.978 8
Pb 26.739 37.242 7.47 0.7179 -0.0249 1. 029
Cu 41.548 61.731 5.914 0.673 0 -0.0328 1. 002
Zn 4178 5211 5.765 0.8017 -0.0172 0.986 5
1 0 1
23
As> Pb> Cd> Hg> Cu > Zn> Cr. As =
15.493 km ArcGIS
Hg As
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Fig.2 Spatial distribution of heavy metals in agricultural soils of Baoshan District
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