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Spatio—temporal Variation of Soil Heavy Metals in Agricultural Land in Beijing, China
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(1.Key Laboratory of Land Quality, Ministry of Land and Resources, College of Resources and Environment, China Agricultural University,
Beijing 100193, China; 2.Institute of Comprehensive Research, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097,
China)

Abstract: In this study, temporal and spatial variation of soil heavy metals were analyzed from 1985 to 2006 in Beijing. The contents and their
spatial distribution of Cr, Ni, Zn and Hg were analyzed by comparing the interpolating maps, while environmental risks of As, Cu, Pb and Cd
were evaluated using Hakanson potential ecological risk index. Indicator Kriging was employed to draw the probability distribution maps of
the risk and to analyze the spatial distribution information. Heavy metal contents in the soils of Beijing were still at reasonable level, but
showed certain accumulation between 1985 and 2006 due to urbanization and intensive agriculture, with Hg accumulating greatest. During
1985—2006, the spatial distribution remained almost unchanged for Cr, Ni, Zn, and As, while the scope of Hg, Cd, Pb, and Cu pollution ex—
panded. These metals still had low environmental risks, though the most dramatic changes occurred in Miyun, Pinggu, Daxing and their ur—
banized areas.
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Figure 1 Distribution map of soil sampling sites in Beijing
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R 1 LR 1985—2006 £ HEEELBEUSFIT (mg-kg™)
Table 1 Changes of heavy metal concentrations in Beijing soils from 1985 to 2006(mg-kg™)
e GBS R/ME BRI FIfE LA —
2004 1983—1985 2006 1983—1985 2006 1983—1985 2006 1983—1985 2006
Cr 29.8 20 31.6 102.5 300 56.47 60.75 53.34 57.94 0.09
Ni 26.8 9.7 8.87 46 203.38 23.1 28.49 22.42 26.60 0.19
Cu 18.7 3.1 8.31 40.6 496.6 18.5 59.67 18.21 46.27 1.54
Zn 57.5 24.5 28.5 118.3 221.62 55.5 76.27 54.62 72.94 0.34
As 7.09 2.4 2.57 19.26 72.93 8.14 16.09 8.51 13.55 0.59
Cd 0.119 0.047 0.02 0.213 4.25 0.119 0.24 0.117 0.21 0.80
Pb 24.6 8.3 6.88 40 660 13.78 50.21 12.57 35.80 1.85
Hg* 0.08 0.007 0 0.219 4.29 0.044 0.22 0.041 0.13 2.17
e 18 He 6075 B IDK 11 5005 09 CHRBEE HIDRAR ).
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Figure 2 Comparisons of spatial distribution of soil Hg, Cr,Zn and Ni concentrations between 1985 and 2006
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Figure 3 Comparisons of spatial distribution of environmental risk of soil Cd,Pb, As and Cu between 1985 and 2006
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F2 IRTEXELEESESENERK (ng kg')

Table 2 Means of soil heavy metal concentrations in counties of Beijing(mg-kg™)

X & FE Rk Cr Ni Cu Zn As Cd Pb Hg
EFIX 104 62.78 27.09 70.87 82.07 17.9 0.26 61.3 0.25
HBAX 26 46.64 29.79 77.97 90.72 15.59 0.31 61.95 0.68
FRIX 135 51.2 25.17 49.63 69.06 14.54 0.3 36.42 0.15
FriliX 113 57.52 29.66 60.69 73.79 18.53 0.25 53.43 0.22
FEKX 14 58.84 253 64.79 77.47 16.34 0.14 59.82 0.65
THEX 7 60.5 23.68 81.2 9221 15.52 0.21 56.99 1.79
MEX 80 63.25 26.4 56.7 81.12 13.47 0.22 58.41 0.17
[Tk X 38 68.26 30.45 61.89 82.22 15.78 0.22 53.31 0.32
wmrb 88 86.27 32.77 68.74 79.05 14.13 0.24 57.32 0.17
AR X 68 61.18 28.21 48.51 76.48 17.37 0.24 45.43 0.18
RS IX 167 49.53 30.9 57.17 70.46 16.29 0.2 46.11 0.14
M X 137 68.6 28.76 62.54 79.3 16.11 0.25 50.14 0.21
FEPH 41 57.81 23.8 4776 72 16.72 0.23 37.36 0.16
X 1018 60.75 28.49 59.67 76.27 16.09 0.24 50.21 0.22
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