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Fig.2 Histogram of frequency of Cu concentrations under different land use types

1
Table 1 Statistical results of Cu concentrations in the soils under different land use types
mgkg
() % (%)
106 21.6 1.39 70 66.0 4.7
24 24.7 1.29 19 79.2 4.2
42 29.1 2.02 19 45.2 11 26.2
12 229 1.32 10 83.3 1 8.3
351 19.8 1.43 185 52.7 16 4.6
74 19.5 1.43 44 59.5 0 0.0
609 20.9 1.48 347 57.0 34 5.6
2
Table 2 ANOVA statistical results of Cu concentrations in the soils under different land use types

— -1.880 - 2.468%* -0.614 2.169%* 1.932

— -1.380 0.805 2.945% 2.955%:

— 1.780 3.482% 3.430%:
— 1.390 1.471
— 0.331

% P<0.05 #x P<0.01
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45.2%
57.0% 29.7%
( 3) 34
5
11 9 3
3 ( )
Table 3 Distribution of soil samples with Cu concentrations higher than the Cu baseline of Beijing soils
)
mgkg %
63 28.8 10 15.9
43 31.0 11 25.6
90 21.8 5 5.6
16 235 3 18.8
9 26.8 1 111
107 18.4 1 0.9
146 21.8 3 2.1
609 20.9 34 5.6
4
4.1
Madrid 9

[ 10]
[13]
[15 19]

[15]
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Soil Copper Accumulation under Different Land Use
Types—The Case of Beijing

ZHENG Yuan-ming, CHEN Tong-bin, ZHENG Guo-di, CHEN Huang,
LUO Jin-fa, WU Hong-tao, ZHOU Jian-li

(Center for Environmental Remediation, Institute of Geographic Sciences and Natural Resources Research,

Chinese Academy of Sciences, Beijing 100101, China)

Abstract: To investigate soil copper accumulation under different land use types,Cu concentra-
tions of 609 soil samples from vegetable field,paddy field,orchard,greenbelt,cornfield and natural
soils in Beijing were taken and analyzed.lt was found that the concentrations of Cu with
geometric mean 20.9mg/kg were much higher than the background concentration (18.7mg/kg),
which indicated that atmospheric transportation was an important factor influencing the
accumulation of Cu in the soils at large scale.Furthermore,some human activities,such as
pesticides,livestock manures and landfill would increase the concentrations of Cu in the soils
rapidly at local scale.Combined with ANOVA analysis,Cu in the orchard showed the highest
geometric mean concentration in 6 types, which was significantly higher than the mean
concentrations of Cu in vegetable field,cornfield and natural soils.And the differences among the
samples of orchard were also obvious,indicating the inhomogeneity of the spatial distribution and
differences of the way and time of cultivation in different areas.Using the baseline (37.1mg/kg)
as the criterion,the ratio of total samples beyond the limit was 5.6% .Compared with the total
sample numbers of each land use type,the percentages of soil samples with the Cu concentrations
over the baseline of Beijing soils were 29.2%.,4.7%.,4.2%.8.3% and 4.6% for orchard,vegetable
field,paddy field,greenbelt and cornfield,respectively.The samples over the baseline of Beijing
soils are mainly distributed in Changping and Chaoyang district.How to avoid the areas with
serious pollution is an important problem in land use planning,especially in agricultural land use
planning.

Key words: soil; land use; heavy metal; Cu; Beijing



