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Multi—scale Spatial Distribution and Source Discrimination of Heavy Metals in Suburb Soils: A Case Study of
Junctional Zone between Nanjing City and Zhenjiang City

HU Sun, YUAN Xu-yin", CHEN Hong—yan, LI Tian—yuan, LIU Qing

(College of Environment, Hohai University, Nanjing 210098, China )

Abstract : Studying the spatial distribution characteristics of heavy metals in soils provides valuable information not only for pollution source
identification, but also for soil quality assessment. In this study,we investigated the multi-scale spatial distribution and source discrimination
of Cr, Ni, Cu, Zn, As and Pb in agricultural soils in a junctional zone between Nanjing City and Zhenjiang City, using geostatistics method.
Heavy metal concentrations in most of the studied soils exceeded the soil background values of Nanjing, except Ni, indicating the enrich—
ment of heavy metals in the suburb soils. The semivariance analysis showed that the spatial patterns of heavy metals had obvious differences
at different scales. Nickel and As displayed the spatial patterns at the small scale, while Cr and Pb had the spatial patterns preferably at the
large scale. The spatial patterns of Cu and Zn showed no significant difference at different scales. Principal component analysis (PCA )
showed that Pb and As were influenced by traffic source, whereas agricultural activities were the main source of Zn and Cu pollution. Nickel
and Cr were mainly associated with parent materials. The association between heavy metals and soil composition was different at different
scales, with better association at smaller scales than at moderate and large scales.
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Figure 1 Soil sampling sites in studied area at small scale
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Table 1 Description statistics of heavy metal concentrations in soils

TE RE SvMiimgkg' moR{H/mg-kg'  FHf/mg kg FRMEMZ/mg kg ERFEH% O E@FEE% RS {H/mg kg

Cr S 57.95 124.48 85.10 13.19 15.49 98.85 59.0
M 58.14 125.55 85.60 13.54 15.81 97.73
L 59.11 112.20 85.01 13.06 15.36 98.11

Ni S 21.91 39.05 30.82 3.23 10.48 13.22 35.0
M 22.24 38.77 30.67 3.69 12.03 11.36
L 23.01 38.21 30.84 3.21 10.41 11.30

Cu S 21.45 77.45 41.80 9.30 22.25 85.63 322
M 23.10 78.76 41.86 9.83 23.41 84.09
L 23.05 78.55 41.04 9.77 23.81 83.02

Zn S 65.40 155.88 110.36 20.74 18.79 92.53 76.8
M 68.14 156.23 110.11 21.99 19.97 90.91
L 65.11 138.07 107.02 20.24 18.91 86.79

As S 6.85 20.65 12.95 2.08 16.06 91.38 10.6
M 7.20 21.20 13.01 242 18.60 88.64
L 7.11 21.11 12.94 235 18.16 86.79

Pb S 12.89 61.23 33.14 8.08 24.38 86.78 24.8
M 13.11 51.45 32.75 8.25 25.19 86.38
L 13.07 49.11 32.76 8.10 24.73 83.02
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Table 2 Theoretical semivariance models and their correlation coefficients of soil heavy metals

IR R FHIB R WEAA(Co)  HEBIEH(C+Co) A FE Col(Co+C)  FEE(RSS) R
Cr S B 0.014 0.025 56.00 23 585 0.20
M BRIE 0.013 0.029 44.83 13 517 0.15

L FEHL 0.003 9 0.024 16.25 8441 0.05

Ni S BRIE 0.001 0.009 11.11 35.12 0.98
M B 0.009 1 0.018 51.41 896.7 0.24

L S5 0.004 7 0.011 4727 4553 0.16

Cu S = 0.036 0.041 88.54 13 178 0.12
M = 0.032 0.062 51.61 7678 0.09

L i 0.042 0.066 63.64 4279 0.14

Zn S 2Rk 0.020 0.051 39.22 45 667 0.39
M e 0.028 0.058 4827 28 911 0.31

L S8 0.017 0.058 29.31 14 613 0.31

As S =2 0.007 0.021 33.33 537.9 0.28
M L5 0.024 0.033 73.40 455.8 0.10

L EiEp 3 0.017 0.031 54.83 262.0 0.09

Pb S B 0.050 0.061 81.97 10 406 0.08
M e 0.056 0.120 46.28 5780 0.11

L FEHL 0.019 0.067 28.36 2992 0.12
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Figure 2 Spatial distributions of six heavy metals in soils at different scales
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Figure 3 Principal component plots of soil chemical composition

and heavy metals in soils at different scales
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