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Spatial Distribution and Accumulation of Heavy Metal in Arable Land Soil of

China
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(1. International Institute for Earth System Science, Nanjing University, Nanjing 210046, China; 2. Department of Land Resources
and Tourism Sciences, Nanjing University, Nanjing 210046, China)

Abstract: Based on the domestic and foreign published papers about soil heavy metal contents, the present study explored the spatial
variations of heavy metal contents in agricultural soil in China. Totally, 173 studies on soil Pb, 138 on Cd, 156 on Cu, 139 on Zn and
140 on Cr were collected. Firstly, the abnormal values were selected and removed, then the spatial distributions were obtained through
Kriging method and the average values in the provinces were calculated. Results show that the spatial distributions of heavy metals have
obvious regional characteristics and the southwest part of China has relatively high heavy metal concentrations in soils. Compared with
the background value of soil heavy metal concentrations, nearly all of the provinces have higher Pb, Cd, Cu and Zn concentrations. Pb
and Cd have the most obviously higher values than the background values. The highest difference of Pb concentration is in Yunnan
Province with 1. 91 times of the background, and the highest Cd difference is in Liaoning Province with 23. 04 times of the background;
The highest Zn enrichment is in Yunnan, with 1.55 times of the background; and the highest Cu difference with 2. 92 times of the
background value.
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Fig. 1 Spatial distribution of collected soil heavy metal samples
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Table 1 ~ Semi-variogram model parameters of soil heavy metal

24 Y (Pb) f(Cd) i (Cu) BE(Zn) B (Cr)
Y B R HRUR B R HHUR B g B
W4 (Cy) 0.3 0.591 0.248 0. 392 293
HE(C, +C) 0. 805 2.273 0.915 1.219 728. 1
BRE(A, m) 1501 000 328 000 1481 000 5165 000 374 000
J5 74 (SS) 0. 148 1.41 0.356 0. 0491 —
MREE(A) 0.519 0.616 0. 445 0. 692 0. 566
C/(Cy+0C) 0. 457 0. 587 0.574 0.513 0. 426
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Fig. 2 Semi-variogram diagram of heavy metal concentrations in soils
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Table 2 Soil heavy metal background values in administrative area of different provinces/mg-kg ™'
TTHIX Cd Cr Cu Pb Zn
B33 0. 074 68. 10 23. 60 25.40 102. 60
g 0. 138 70. 20 27.20 25.00 81.30
Kt 0. 090 84.20 28. 80 21.00 79.30
ER 0.133 76. 14 23.83 25.48 75.83
Ly AIR 0. 086 58. 60 20. 00 24.20 70. 70
PR 0.218 65.20 46. 30 40. 60 89.70
HRE 0. 099 46.70 17.10 28. 80 80. 40
g 0.079 79. 00 31.10 30. 90 86. 50
GRE 0. 097 66. 50 20. 40 26. 60 62.00
IR 0.084 66. 00 24. 00 25.80 63.50
gy 0.128 61. 80 26. 90 15. 80 75.50
JRE 0. 056 50. 50 17. 00 36. 00 47.30
LA 0.126 77.80 22.30 26.20 62. 60
RS 0.108 45.90 20. 30 32.30 69. 40
baEle) 0. 094 68. 30 21. 80 21.50 78. 40
WEEE 0.074 63. 80 19.70 19. 60 60. 10
Wi 0. 070 52.90 17. 60 23.70 70. 60
B =) 0.172 86. 00 30.70 26.70 83. 60
tiIEeRE) 0. 126 71. 40 27.30 29.70 94. 40
HiltE 0.116 70. 20 24.10 18. 80 68. 50
pinyagsy 0.074 14.00 22. 80 41.30 86. 10
T 0. 659 95.90 32.00 35.20 99. 50
ST 0.108 57.90 19. 80 21.40 63.50
(SRS 0. 094 62. 50 21.40 21. 40 69. 40
HFH 0.137 70. 10 22.20 20. 90 80. 30
TR G ARIX 0.112 60. 00 22.10 20. 90 58. 80
N AIRIX 0.053 41. 40 14. 10 17.20 59. 10
TR HIRIX 0.120 49.30 26.70 19. 40 68. 80
VU H 7R X 0. 081 76. 60 21.90 29. 10 74. 00
T PRHE AR X 0.267 82. 10 27.80 24.00 75. 60
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Fig. 3 Spatial distribution of heavy metal concentration in soils
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Fig. 5 Ratio of excessive heavy metal to background values in different provinces
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