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Abstract: Urban soils are more easily subjected to modification, especially by contamination because of various human activities, and
the environmental problems caused by urban soil pollution have become more prominent. To systematically investigate concentration
characteristics, pollution levels, and exposure risks of 13 trace metals in urban soils of planning areas for 193 cities above the
prefectural level, located in 31 provinces (autonomous regions and municipalities) of China, levels of pollution in urban soil were
evaluated using the geoaccumulation index and integrated pollution index of trace metals, and health risks of residents exposed to urban
soils were quantified using the health risk assessment method recommended by the US Environmental Protection Agency (USEPA).
The results show that the median concentrations of As, Be, Cd, Co, Cr, Cu, Hg, Ni, Pb, Se, Tl, V, and Zn in topsoils of urban
planning areas were 9.25, 2.14, 0.174, 12.4, 68.4, 28.2, 0.095, 27.7, 31.1, 0.29, 0.61, 82.7, and 82.2 mg-kg™',
respectively. Compared with the corresponding urban soil background values, the concentrations of Cd, Hg, and Se changed
significantly. The geoaccumulation index (1, ) values showed that Hg in urban soils of the planning area was the most severe
pollutant, followed by Se and Cd, which caused pollution levels of uncontaminated to moderately contaminated levels, while other trace
metals were uncontaminated. The Nemerow IPI (IPI) revealed that the soils in 22 urban planning areas were heavily polluted and 16
urban planning areas were moderately polluted; in addition, the most polluted city in China was Zhuzhou in the Hunan province. The
results of health risk assessment indicate that the soils in the five urban planning areas—Chenzhou City, Huangshi City, Zhuzhou City,
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Xiangtan City, and Longyan City—posed potential non-carcinogenic risks to children, and the major factor triggering risks was ingestion

of Pb. To understand the soil pollution status and distribution of contaminated land parcel, it is suggested to carry out detailed

investigation in cities with integrated moderate to heavy pollution to establish the list of contaminated land parcel and implement

pollution control and restoration.

Key words :trace metals; urban soils; pollution levels;
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Table 1 ~ Comparison of management target value for urban soils between China, Europe, and the United States/mg-kg ™'
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Table 2 Definition and reference values of parameters for health risk assessment of trace metals in urban soils
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Table 3 Summary of reference dose (RfD) and cancer slope factor (SF) of trace metals through ingestion and dermal pathways
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As 1 3. 00E - 04 3. 00E - 04 1. 50E +00 1. 50E +00
Be 0. 007 2. 00E -03 1. 40E - 05 — —
Cd 0. 025 1. 00E - 03 2. 50E - 05 — —
Co 1 3. 00E - 04 3. 00E - 04 — —
Cr 0.013 1. 50E +00 1.95E - 02 — —
Cu 1 4. 00E -02 4. 00E - 02 — —
Hg 0.07 3. 00E - 04 2. 10E - 05 — —
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Pb 1 1. 40E - 04[] 1. 40E — 04 — —
Se 1 5. 00E -03 5. 00E - 03 — —
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v 0. 026 1. 40F - 02 3.64 E-04 — —
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GG BEEM  As Be cd Co Cu Hg Ni Pb Se Tl % Zn
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T ) 4 =
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Table 5 Class distribution of geo-accumulation index for trace metals in urban topsoils/%
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Fig. 3 Spatial distribution of geo-accumulation index for Cd in urban soils of Chinese cities
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