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The cultivated soils in Changping, Tongzhou, Shunyi, Haidian and Daxing districts in the suburbs
of Beijing were selected with 74 sampling points to assess the accumulation status and potential ecological
risk of six heavy metals of As, Cd, Cr, Cu, Hg and Pb. The individual pollution index, synthetical
pollution index and potential ecological risk index were calculated with National Soil Heavy Metals
Standards (GB15618-1995 Grade II ) and with the background level of heavy metals in Beijing as the
assessment criteria to explore the accumulation degree and the pollution status of soil heavy metals.
Results showed that heavy metal concentration in the cultivated soils did not exceed the national standards
Grade [ and could satisfy the safety qualification. Lead, Cu and Cd might have homology, but Cr had
not similar source as the others. The six heavy metals in soils showed certain accumulation effects.
Cadmium and Hg were in a higher potential risk grade, and especially Hg in Haidian District reached a
very high potential risk level. About 17% of the soil samples had potential ecological threat to a certain
degree. The high accumulation degree and potential ecological risk grade occurred in relatively developed
districts like Haidian, Tongzhou and Changping. Analyses showed that human activities had influenced
soil environmental quality in recent years. Therefore, we should take immediate regional monitoring
management and related measures in accordance with the principles of territorial administration.
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Tab. 1 Background concentration of soil

heavy metals in Beijing mg-kg ™!

HEE Cu Cr As Cd Pb Hg
o fE 18.70 29.80  7.09 0.12  24.60 0.08
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Tab.2 Environmental quality standards for

soil national standard Il mg-kg !

pH Cu Cr As cd Ph Hg
<6.5 50 150 40 0.3 250 0.3
6.5~7.5 100 200 30 0.6 300 0.5
>7.5 100 250 25 1.0 350 1.0
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Tab.3  Descriptive statistics of heavy metals in suburb soils of Beijing
N A/ e KAA/ I /ME/ o
ES -1 -1 -1 b 1E 22 A S < L3
i (mg-kg™!) (mg-kg ) (mg-kg) bR 2 2R i B (B E1E
Cu 25.69 97.20 11.90 14.55 1.77 3.69 15.70
Cr 59. 62 104. 20 36. 30 12.71 4. 69 0.92 1.55
As 7.97 12. 80 3.50 1.91 4.16 -0.07 -0.26
Cd 0.20 1.01 0.07 0.16 1.23 3.46 13.83
Pb 22.26 60. 80 4. 80 7.92 2.81 1.96 7.43
Hg 0.16 0.83 0.01 0.18 0. 88 1.98 3.60
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Fig. 1 Cumulative pollution index of heavy metals in soil
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Tab.4  Correlation coefficients of heavy metal

concentrations in soil (n =74)

Fh 2 Cu Cr As Cd Pb Hg
Cu 1
Cr 0. 146 1
As 0.275* 0.063 1
Cd 0.834™ 0.159 0. 180 1
Pb 0.531™ 0.123 0.206 0.466 ™ 1
Hg 0.071 0. 185 0.273* -0.027 0. 056 1
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Tab.5 Total variance explanation of factor analysis
o B R AE(E P HOF- 77 A

&if T %/ % 2/ % il H %/ % 2B/ %
1 2.411 40. 182 40. 182 2.411 40. 182 40. 182
2 1. 245 20. 757 60. 939 1.245 20. 757 60. 939
3 0. 945 15.755 76. 694 0. 945 15.755 76. 694
4 0. 648 10. 803 87.497
5 0.596 9.941 97.437
6 0. 154 2.563 100. 000
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Tab.6 Factors obtained by variance orthogonal rotation
and total explained variance
e e 1y e 5
o IR =
F1 2 F3 F1 F2 F3
Cu 0.908 -0.180 -0.028 0.918 0.112 0. 054
Cr 0.298 0. 405 0.815 0.127 0. 064 0.947
As 0. 441 0.513 -0.520 0.266 0.791 -0.178
Cd 0.863 -0.289 0.060 0.908 -0.033 0. 080
Pb 0.724 -0.118 -0.038 0.724 0.118 0. 040
Hg 0.182 0.829 -0.067 -0.095 0.786 0.314
1.0F A
ng o
0.5
oGy
= 0 oCr o)
fg d
-0.5
-1.0E
—~1.0
-1.0 -05
=05 0051071005 °
High1 R 2N

2 BAR bR 3RS N O AT A

Fig. 2

2.3 rtHREEREREBRRT
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Tab.7 Sample number of heavy metal’s cumulative pollution grade in soils
R B o YR
A Lkl R Cu Cr As Cd Ph Hg
1 P<0.7 W i 2 0 4 2 16 19
2 0.7<P<1.0 LR 14 0 16 17 41 15
3 1.0<P<2.0 TR G e 53 43 54 44 16 21
4 2.0<P<3.0 o 3 e 2 28 0 5 1 5
5 P>3.0 T JiE 75 3 3 0 6 0 14
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Fig.3 Accumulative degree of soil heavy metals in five districts
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Tab.8 Potential ecological risk index of heavy metals

FE A A
iﬁf B B i E. <40 40<E, <80 80<E, <160 160<F, <320 E.=320
- TCWAE AR, — RS AR R B A KU A e W AR KUK
Cu 3.18 25.99 6.87 74 0 0 0 0
Cr 2. 44 6.99 4.00 74 0 0 0 0
As 4.94 18.05 11.24 74 0 0 0 0
cd 17.50 253.50 49.10 42 24 6 2 0
Pb 0.98 12.36 4.52 74 0 0 0 0
Hg 6.50 416.00 78. 85 38 17 9 8 2
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Tab.9 Potential synthetic ecological risk index of heavy metals

A A 150 <RI 300<RI

I 45 3055 21 RI <150 <300 <600 RI=600
T Te A — B KU o 2 AR % v RS
g 47 14 13 0
L6l % 63.51 18.92 17.56 0
3 4 i
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