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Ecological Risk Assessment of Heavy Metals in Soils in Shunyi, Beijing
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(1.Beijing Research Center of Agricultural Standards and Testing, Beijing 100097, China; 2.Risk Assessment Laboratory for Agro—products of
the Ministry of Agriculture(Beijing ), Beijing 100097, China; 3 Agricultural Science Institute in Shunyi District, Beijing 101300, China )
Abstract ; Soil heavy metals possess latent and long—term risks to human health. Here we collected 412 surface soil samples from agricultur—
al soils of Shunyi district of Beijing and used the index of geo—accumulation(Ig.,,,) and potential ecological risk index(RI) to evaluate the e—
cological risks of heavy metal pollution in soils. The results revealed that the average I, values of heavy metal Cu, Zn, Pb, Cd, As and Hg
were less than 0, belonging non—pollution. However, there were 10% of soil samples in which I, of Cu, Cd and Hg were at low or moderate
pollution levels. The average RI value of all soil samples was 93.07 in studied area, having mild ecological hazards. About 95.6%, 3.9% and
0.5% of soil samples were in mild, moderate and high ecological hazards, respectively. For Hg and Cd, more than 20% of soil samples were
in moderate ecological hazards. The mean value of RI was 109.55 in vegetable soils and 14.3% of soil samples were at medium pollution
level. Spatial distribution of ecological risk indices of heavy metals in soils of studied area indicated that Chaobai, Xiaozhong and Jinji rivers
had the ecological risk.

Keywords: soil heavy metal; index of geo—accumulation([m,); potential ecological risk index(RI); ecological risk assessment
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Figure 1 Location of sample sites in studied area
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Table 1 Background values(C, ) and toxicity coefficients( T} )

of heavy metals in soils of Beijing area

mH As Hg Zn Cu Cd Pb
B Cl/mg kg’ 7.09 0.0579 575 18.7 0.119 246
FEMERECT 10 40 1 5 30 5

xR 2 MRIEH(L.) D RIRE

Table 2 Criteria for index of geo—accumulation([gm)
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Table 3 Criteria for potential ecological risk coefficients( £i)
and potential ecological risk indices(RI)
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Table 4 Descriptive statistic parameters of soil heavy metals

(n=412)
ey ﬁfjﬁ,ﬁ’ i”gj’ ij_‘lfg,’ BRER
As 7.85 3.37 17.34 0.270
Cd 0.136 0.015 0.469 0.449
Hg 0.073 0.004 0.490 0.674
Cu 22.43 11.80 72.48 0.280
Ph 20.38 10.33 20.02 0.260
Zn 69.75 37.48 136.68 0.240
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Table 5 I, of heavy metals in soils(n=412)
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Zn -2.11 066 -035 036 871 129 0
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0
0
0
Cd -354 139 -051 060 830 155 15 0
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Table 6 Ecological risk coefficients( Ei) of heavy metals

in soils(n=412)
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Table 7 Ecological risk indices(RI) of heavy metals
under different soil use types

TS Y FREE /%
R haE SR
JKPeHh(n=237) 38.04 34131 91.63 338 971 21 08
Wh(n=61) 43.08 16857 86.66 2502 96.7 3.3
Hill(n=30)  65.16 15580 102.11 23.67 96.7 3.3
SEHi(n=41) 6271 20239 109.55 3588 857 14.3
Bl (n=13) 6126 16244 9398 2946 923 7.7
MH(n=17)  77.67 15323 101.52 22.53 941 5.9
FEM(n=13) 5066 7729 6460 959 100 0
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Table 8 Ecological risk indices(RI) of heavy metals
in soils(n=412)

T YRR LU/ %

B 7N i i i NS A bRl 22
FoME  RRE CFHSE bRz o T I

38.04 34133  93.07 32.08 95.6 39 0.5
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Figure 2 Spatial distribution of ecological risk coefficients of heavy metals in soils of studied area
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Figure 3 Spatial distribution of ecological risk indices of

heavy metals in soils of studied area
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