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Spatial Distribution and Influencing Factors of Cr in Soils of Beijing Plain, China

KONG Chen-chen', LIU Hui-lin!, NIE Chao—jia', GE Chang', HU Qing—qing', YANG Xue-ling?, ZHANG Shi-wen""

(1.School of Earth and Environment, Anhui University of Science and Technology, Huainan 232001, China; 2.College of Environmental &
Resource Sciences, Zhejiang University, Hangzhou 310000, China )

Abstract ; Taking farmland soils in Beijing plain as the research object, selecting different functional zones, different planting patterns and
different types of parent material, the study systematically analyzed the horizontal and vertical distribution and influencing factors of heavy
metal Cr in different soil depths(0~25 c¢m, 25~50 cm ) from the point and the area based on the classical statistics and Empirical Bayesian
kriging interpolation. The results showed that there was a certain difference in the Cr contents in different soil depths on the whole, with the
highest average content of Haidian District and Fengtai District. In the spatial distribution, the Cr content in different soil depths was basically
consistent in horizontal pattern, and gradually decreased outwardly with the urban area as the center. From the single factor evaluation
method, the area within the warning line accounted for only 19.16%(0~25 c¢cm) and 14.81%(25~50 c¢m) of the overall study area, showing
obvious enrichment. The contents of heavy metal Cr in different functional zone were ranked in different soil depths:urban living zone >
agricultural security zone> water source protection zone, and there was a significant effect on heavy metal Cr content in different soil depths.
Different planting patterns and different parent material types had no significant effect on the Cr content in different soil depths, with no
significant difference between groups. The research results may provide a scientific basis for the further treatment and management of heavy
metal pollution in farmland soils.

Keywords: Beijing; plain area; farmland soil; heavy metal Cr; distribution characteristics
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Figure 1 Location of the study area and distribution

of sampling points
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Table 1 Evaluation of soil classification standard *!
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() SRR R A 100%, 4% 25~50 em 3 Cr 78
SRECH 1181, @5 AR SRR it — M AR X
B3 Cr TR EGAAERE S, AR X E
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Table 2 Descriptive statistics of soil heavy metal Cr

Cr % H(0~25 ¢cm)

X HHHERA%L

Cr &1 (25~50 ¢cm)

ifH/mg-kg'  AERRE HARE% Pitae) YifE/mg-kg'  AERRE BARE% Pitae)
i S 17 34.159+10.460 0.306 58.82 1.146 34.424+11.632 0.338 52.94 1.155
Feill 4 29.325+10.138 0.346 25.00 0.984 32.525+10.748 0.330 50.00 1.091
B 9 25.278+13.667 0.541 22.22 0.848 27.800+15.061 0.542 33.33 0.933
F 9 37.667+17.862 0.474 66.67 1.264 32.029+12.200 0.381 55.56 1.075
Wz 10 34.800+10.850 0.312 60.00 1.168 32.230+8.174 0.254 60.00 1.082
FVE 4 57.725+18.055 0.313 100.00 1.937 49.625+10.471 0.211 100.00 1.665
B 13 41.508+23.154 0.558 76.92 1.393 45.046+17.604 0.391 92.31 1.512
SR 12 19.679+12.351 0.628 25.00 0.660 23.737+28.027 1.181 16.67 0.797
ESS) 6 47.217+6.298 0.133 100.00 1.585 44.500+7.865 0.177 100.00 1.493
&M 10 36.810+£9.675 0.263 70.00 1.235 35.980+10.327 0.287 60 1.207

T AUt LG E Cr SREEH RAE) 29.8 mg-ke Pl ARy 25 X ERARAE 15 405 2% X H S s 0 LA .

Note : The environmental background value of soil heavy metal Cr in Beijing is 29.8 mg-kg™' 7. The rate of exceeding standard is the ratio of the standard

sample points of each county and the total sample number of each county.
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Figure 2 Different soil depths spatial distribution pattern of Cr
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Figure 3 The distribution of Cr pollution grade in different soil depths
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Table 3 The average of soil heavy metal Cr content under different

planting patterns(mg-kg™)

TR bl (n=27) W (n=36) e (n=31)
0~25 cm 35.792+22.398 33.277+11.539 36.448+15.332
25~50 cm 35.494+21.836 34.903+14.192 34.295+13.680
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Figure 5 The average of soil heavy metal Cr content in different

parent material types
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