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Annual Variability Analysis and Evaluation of Heavy Metals in Beijing Agricultural Soil, China
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Abstract: The statistical characteristics and annual variability of heavy metals As, Hg, Cu, Cd, Cr, and Pb in Beijing agricultural soil were pre—
sented, on the basis of continuous yearly monitoring for the period of 2005 to 2009. Heavy metals were evaluated using the single—factor pollu—
tion index and based on the national environmental quality standard for soils. The results showed a growth of Hg and Cr in Beijing agricultural
soil from 2005 to 2009, while the concentration of Hg was 0.053, 0.066, 0.070, 0.072 mg-kg™ and 0.079 mg-kg™, and Cr was 50.0, 52.4, 55.3,
58.6 mg-kg™! and 62.1 mg-kg™,respectively. There was no significant trend for other metals. Furthermore, combined statistical characteristics
of metals and the evaluated results of single—factor index, Cd was found to accumulate in soil the most, followed by Hg, Cu, Pb, Cr and As.
These results indicted the environmental quality of Beijing agricultural soil was mostly clean and safe, except several samples were polluted by
Hg and Cd.
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Figure 1 Farmland in Beijing and sampling points
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Table 1 The statistical characteristics of heavy metals contents in farmland soil of Beijing

SR ALY RS B/Mimgkg?  BAKfEmg-ke!  FEW(EH/mg kg 95%HIBIEX[Al/mg kgt R BRE%
As 2005 98 2.50 15.8 8.49 4.59~11.6 2.20 259
2006 98 3.94 16.4 9.03 4.97~12.3 2.36 262
2007 98 2.57 15.1 9.31 4.94~13.7 2.30 24.7
2008 98 3.34 14.4 8.40 5.03~12.3 2.29 273
2009 98 3.75 12.8 8.05 431~11.3 1.95 243
Hg 2005 98 0.009 0.296 0.053 0.012~0.157 0.045 84.9
2006 98 0.014 0.710 0.066 0.023~0.160 0.077 117
2007 98 0.014 0.272 0.070 0.027~0.163 0.044 62.9
2008 98 0.019 0.570 0.072 0.029~0.187 0.079 110
2009 98 0.009 0.107 0.079 0.029~0.257 0.080 101
Cu 2005 98 104 69.3 23.1 14.3~37.5 8.09 35.1
2006 98 9.01 73.0 21.8 10.9~36.5 9.13 419
2007 98 12.9 59.7 242 13.7~37.6 741 30.6
2008 98 10.8 92.5 253 15.0~43.0 10.1 39.9
2009 98 11.1 92.9 244 13.5~50.0 10.8 442
Cd 2005 98 0.011 0.746 0.162 0.025~0.575 0.175 108
2006 98 0.013 0.873 0.187 0.034~0.431 0.137 733
2007 98 0.062 0.567 0.151 0.076~0.329 0.087 57.6
2008 98 0.019 1.22 0.137 0.062~0.248 0.121 88.3
2009 98 0.066 1.60 0.147 0.075~0.227 0.157 107
Cr 2005 98 20.1 98.0 50.0 25.2~88.8 19.5 39.0
2006 98 212 127 524 24.2~98.6 23.8 454
2007 98 31.8 110 55.3 35.6~78.6 12.6 22.8
2008 98 193 123 58.6 34.4~80.4 14.4 24.6
2009 98 23.0 103 62.1 46.1~83.8 104 16.7
Pb 2005 98 10.3 65.7 24.5 14.1~40.6 8.27 33.8
2006 98 10.2 85.3 21.6 12.7~31.0 8.46 39.2
2007 98 8.47 38.1 18.9 11.1~27.7 5.49 29.0
2008 98 8.80 523 22.6 11.6~35.8 743 329
2009 98 12.0 42.6 25.7 15.1~37.8 6.70 26.1
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Table 2 Assessment of heavy metals environmental quality in the farmland soil of Beijing

HER REEAEGY Hem A R #'ﬁjﬁg&/l\%% -
B/ME o FIE HiE L Y HiGH

Py 2005 98 0.17 1.16 0.57 97 1 0 0
2006 98 0.26 1.29 0.60 96 2 0 0

2007 98 0.17 1.02 0.62 97 1 0 0

2008 98 0.22 0.96 0.56 98 0 0 0

2009 98 0.25 0.85 0.54 98 0 0 0

Py, 2005 98 0.060 1.17 0.35 94 4 0 0
2006 98 0.093 1.66 0.39 93 5 0 0

2007 98 0.094 1.14 0.42 92 6 0 0

2008 98 0.133 1.49 0.43 92 6 0 0

2009 98 0.060 2.15 0.44 90 7 1 0

Pe, 2005 98 0.29 1.53 0.65 92 6 0 0
2006 98 0.26 1.58 0.61 92 6 0 0

2007 98 0.37 1.38 0.68 92 6 0 0

2008 98 0.31 1.27 0.66 92 6 0 0

2009 98 0.32 1.39 0.64 92 6 0 0

Py 2005 98 0.055 2.36 0.667 74 21 3 0
2006 98 0.064 2.68 0.821 63 33 2 0

2007 98 0.311 191 0.711 84 14 0 0

2008 98 0.095 321 0.644 89 8 0 1

2009 98 0.332 3.60 0.681 90 7 0 1

Po 2005 98 0.22 1.03 0.55 94 4 0 0
2006 98 0.24 1.14 0.58 91 7 0 0

2007 98 0.35 1.08 0.61 96 2 0 0

2008 98 0.21 113 0.65 97 1 0 0

2009 98 0.42 1.05 0.69 95 3 0 0

Pp, 2005 98 0.29 1.10 0.68 89 9 0 0
2006 98 0.29 1.16 0.60 96 2 0 0

2007 98 0.24 1.01 0.54 96 2 0 0

2008 98 0.25 1.05 0.64 94 4 0 0

2009 98 0.34 1.02 0.73 91 7 0 0
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