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Assessment and Geographical Detection of Heavy Metal Pollution
in Typical Farmland Soil in Chaohu Lake Basin
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Abstract : In order to analyze the characteristics of heavy metal pollution in farmland soil of Chaohu Lake
Basin, a village located in the west of Chaohu Lake was selected to collect soil samples in the field. The
contents of heavy metals of Zn, Cr, Cd, Hg, Pb, As, Cu and Ni were determined by X — Ray
fluorescence spectrometer. The pollution index method and potential ecological risk index method were
used to evaluate the degree, spatial distribution and potential ecological risk of heavy metal pollution in
soil. In order to further analyze the sources of soil heavy metal pollution, the sources of heavy metals were
classified by principal component analysis and cluster analysis. Village DEM, railway buffer zone, village
buffer zone, highway buffer zone, reservoir buffer zone and agricultural land classification were selected
as variable factors to analyze their spatial correlation with the distribution of heavy metal pollution by
using geographical detector. The results showed that a village was mainly polluted by Hg (P, >17.2)
and Cd (P, >10.3). The main source of Pb, Cu, Zn and Ni was from the parent material of soil-forming
material. The source of Hg, Cr, Cd and As was mainly from the anthropogenic source of pollution. The
type of agricultural land (P, , =0.405) and railway distribution (P, , =0.362) had the strongest
explanatory power to the distribution of pollution. The pollution of Hg and Cd may come from cultivated
land, livestock and poultry breeding land and railway. Sewage irrigation would also affect the spatial
distribution of heavy metal pollution to some extent.
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Tab.3 Determination result of heavy metals in soil
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Fig.2 Spatial distribution maps of heavy metal content
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Tab.4 Potential ecological risk factor (E') and risk index (RI) of heavy metals in soil
5 bR Hg Cd Cr Pb Cu As Zn Ni ZEA
TR 40 30 2 5 5 10 1 5
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E, 5 RI i [H
1472.25 1027. 40 0.39 8. 88 8.56 29. 65 1.33 9.48 2557.97
Ei B RI¥{E 918. 94 457. 54 0.27 5.34 3.75 14.43 0. 68 4.12 1 405.08
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Tab.5 Characteristic values and accumulative contributions
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R/ % R/ % R/% R/ % R/ % R/ %
1 3.133 39. 160 39. 160 3.133 39. 160 39. 160 3. 106 38. 820 38. 820
2 1. 898 23.725 62. 885 1. 898 23.725 62. 885 1. 845 23. 060 61. 881
3 1.304 16. 303 79. 188 1.304 16. 303 79. 188 1.385 17.307 79. 188
4 0.778 9.725 88.913
5 0.438 5.476 94. 390
6 0. 196 2.444 96. 834
7 0.171 2.133 98.967
8 0. 083 1. 033 100
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Fig.4 Cluster analysis result of heavy metals in soil
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