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Researches on the Estimate Methods and Applications of Soil Environmental

Geochemical Baseline at a Regional Scale
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Soil Science Chinese Academy of Sciences Nanjing 210008 China)

Abstract: Regional soil environmental geochemical baseline is a base tool for studying material changes in the earth surface system at a
regional scale as well as for the assessment of natural and human activities impacts on the changes of chemical elemental contents in the
soil environment. We choose the Yangtze River Delta (YRD) region and Pearl River Delta (PRD) region as cases to estimate the
regional soil environmental geochemical baseline of ten trace elements including As Cd Co Cr Cu Hg Ni Pb Zn Se. Two
methods including cumulative distribution frequency (CDF) and average estimation based on weighted soil area were applied to estimate
the baseline of different soil categories at a regional scale and the whole region respectively. A consistent result was obtained based on
the two methods implying the feasibility of the methods for baseline estimation. The estimated baselines were further used to assess the
impacts on accumulation and contamination of trace elements caused by geochemical enrichment and human activities in YRD and PRD
regions. For the instance of PRD region Cd level has increased from 0. 035 mg/kg to 0. 13-0.22 mg/kg and Hg level has increased
from 0. 045mg/kg to 0. 15mg/kg by compared the baselines to soil environmental background levels investigated 20 years ago. Such a
change implies a typical trend of heavy metal contamination in soil at a regional scale.
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Fig. 1 CDF curves for concentration distribution of the trace elements in the soils of YRD
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Fig.2 CDF curves for concentration distribution of the trace elements in the soils of PRD
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Table 1  Geochemical baseline predicted by the methods of CDF and soil type area weight average/mg * kg ™'

As 11.2 6.5~15.9 7.1 3.9~10.3 8.7 4.7~12.6 9.5 8.1~10.9

Cd 0.07 0.02~0.11 0.09 0.05~0.12 0.16 0.04 ~0.27 0.14 0.10 ~0.19

Co 13.3 4.0~22.6 13.7 8.7~18.7 14. 4 9.8~19.0 13.6 11.8 ~15.4

Cr 58.8 11.0 ~106. 6 76.3 48.1 ~104.5 79.2 58.0 ~100. 4 77.3 69.4 ~85.1

Cu 19.8 4.1~35.5 27.3 17.3~37.3 29.9 11.2 ~48.6 28.3 24.0~32.5

Hg 0. 052 0.012 ~0.093 0.1 0~0.25 0.1 0~0.22 0.09 0.06 ~0.13

Ni 20.7 4.3~37.1 33.0 17.2 ~48.7 34.0 21.7 ~46.3 31.4 26.8 ~36.0

Pb 28.1 18.8 ~37.4 27.3 18.1~36.5 22.9 14.1~31.7 32.2 28.3 ~36.1

Se 0.33 0~0.68 0.17 0.03 ~0.31 0.13 0.02 ~0.24 0.5 0.42 ~0.58

Zn 64. 1 48.9~79.3 72.8 43.1~102.5 82.6 49.9 ~115. 4 86.8 74.6 ~98.7

As 3.8 0-~8.2 11.8 0~28.2 8.8 0~18.5 8.1 0.5~15.7

Cd 0.03 0~0.07 0.13 0~0.33 0.18 0~0.42 0.12 0~0.24

Co 2.2 0~4.5 9.8 0 ~22.68 11.32 0~24.7 5.7 0.8~10.5

Cr 31.0 0~79.7 56.7 0.3~113.1 35.1 0 ~80.2 41.9 13.0~71.0

Cu 7.2 0~15.2 26.3 0~58.8 28.0 0~69.8 17.1 2.6 ~31.6

Hg 0. 039 0.004 ~0.074 0.12 0~0.30 0.12 0~0.31 0.1 0.02~0.18

Ni 3.0 0~6.8 22.2 0~53.3 20.5 0~50.1 10.2 0~20.9

Pb 20. 4 0~43.9 47.2 15.6 ~78.7 35.5 3.6 ~67.4 34.3 11.2~57.8

Se 0.53 0.15~0.91 0.38 0.11 ~0.65 0.32 0~0.72 0.55 0.20 ~0.89

Zn 25.3 0.26 ~50.3 72.0 0~146.8 61.9 0~150.5 50.5 17.6 ~84.3

1) N N CDF
20 80
 2) As Ni
3 . Cd
0.035 mg/kg 0.13 ~0.22 mg/kg
2 20 80 ' /mg+ kg~!
Table 2 Some selected results of the regional soil background investigation conducted in the 1980s/mg * kg '
D

As 13.7 10.9 10.0 8.7 7.7 4.30 10. 6 11.3
Cd 0.33 0.06 0.06 0.15 0.29 — 0. 035 0.03
Co 19.5 — — 12.6 15.5 2.96 4.47 5.9
Cr 61.6 52.8 44.8 65.5 65.0 7.63 39.6 41.1
Cu 32.8 15.6 11.4 23.5 26.0 8.82 17.2 9.39
Hg 0.12 0.08 0.08 0.21 0.17 — 0. 045 0.021
Ni 37.7 18.2 16.5 29.7 26.2 8.87 21.7 21.6
Pb 25.7 19.7 16. 6 21.0 17.9 — 27.8 23.6
Se 0.2 — — — — 0.37 — —
Zn 85.3 42.4 47.0 73.1 82.9 24.4 51.7 43.8
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