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Accumulation Characteristics of Arsenic in Suburban Soils of Beijing

QI Jie'*, WANG Mei-e*, WANG Zi-giang', OUYANG Zhi-yun’

(1. College of Agriculture and Biotechnology, Zhejiang University, Hangzhou 310058, China; 2. State Key Laboratory of Urban and
Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China)
Abstract: Various land uses and enormous environmental pressures are characteristics of suburbs. Full understanding of suburban soil
pollution is necessary for urban planning and development. In this study, 167 surface soil samples (0-20 cm) located in suburbs of
Beijing between the fifth and sixth ring road were collected based on the 3 km x3 km grids. The purpose of our investigation is to reveal
the accumulating characteristics of As in Beijing suburbs. Results showed that arsenic contents in suburban soils of Beijing ranged from

2.89 mg-kg™' to11.38 mg-kg ™", with mean of 7. 11 mg-kg ™'
1990s, but the values of each quantile were lower than the soil background values reported in early 1980s. Factor analysis suggested

. The means were in the range of the background values reported in late

that As in Beijing suburban soil shared the same group as those elements coming from parent materials such as Co, Mn and Ni. The
spatial distribution map using Kriging interpolation showed that As contents in northwestern, eastern and southeastern parts were higher
than those in northeastern and southwestern parts. Those plots with contents of the highest 25% were all located near the pollution
sources, while most of those with the lowest 25% contents located far from the pollution sources. Comparison of As contents in different
land uses showed that human activities had influence on the accumulation of As in soils. Inhabitation areas and agricultural fields had
higher As contents than the green lands and vacant lands. Pollution sources significantly affected the accumulation of As in soils of
inhabitation areas, green lands and vacant lands. Arsenic contents in soils near factories were significantly higher than those far from
factories and traffic corridors. To sum up, the spatial distributions of As contents in soils in Beijing suburban area were generally
determined by the distributions of parent materials, while human activities increased the accumulation of As in soils to some degree.

Key words : Beijing; suburban soil; arsenic accumulation; pollution sources; spatial distribution
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Fig. 1 Location of soil sampling sites
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Table 1  Statistical characteristics of arsenic concentrations in suburban soils of Beijing and the background values
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ENTIE 165 2.89 6.01 7.12 8.22 11.4 7.11 1.58 0.49
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Table 2 Arsenic concentrations in different areas of Beijing and the comparison with reference values
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Table 3 Statistical characteristics of heavy metal concentrations in suburban soils of Beijing

_ RRE TE e/ ME F-H{H e
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Ni 42.5 24.9 15.6 25.5 4.8
Cu 124 24.4 7.9 26.5 12. 1
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Mn 894 461 303 472 93.0
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Fig. 2 Factor analysis of heavy metal elements

in Beijing suburban soils

fif Bt R ) 64. 5% .

FIE 2 A1, GERRIX 3 As 5 Ni, Co, Mn,
Fe #8)E T F 1, UlBHIX 5 Fhoo R HA LR .
VM at i £ i Ni, Co, Mn SRIE T
BEREFE T Fe J2 3 9 o A% 5 40 A
AL 7E T3 rh 22 LU 5 1 B AR B AR B8 T AE TE
CECIRST 355 e Bk a3 4 B VAL NS LS |
RIZEAY, XM E S LB R ED,
e 1 AT RIRA AR i BB i) D b
ST AT AR X A A ) T2 B A i BT
2.3 dbEUTT I RBIX - S iR i 25 (] 43 A

PRFESL S TR X e 4 Hp 1 23 (143 A DL 3, 48
JC TR X A S 5 e HE o367 5000 ik A1
Bl 5 o i 4 ANFYL 10 ~25% , 25% ~ 50%
50% ~75% , 75% ~100% , 47 o5 BLARARG{E, 45 54
3 Bk, JERtTTIARRIX -4 & fsc i 50% LA 1A
FE S B PRV L B AR AR AR g 0, SR
TR 25% IR RUAR o3 A 7R 3K PR A X 38, 75 A1 PG R
HRA —/INER > S B AE 50% LA b iR A R A X
W BT S VUGS, HaxX P~ X +

| 0~25%
I 25%~50%
Hl 50%~75%
I 75%-~100%

B3 tEmEBRIEHEESFTRE

Fig. 3  Distribution of arsenic content in Beijing suburban soils
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Table 4  As concentration in the soils under different land use types
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