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Abstract: According to the National Multi-Purpose Regional Geochemical Survey (NMPRGS) project, the
geochemical survey project of land quality with a scale of 1: 250 000 in the center and northeast of Yunnan
province has been completed. Fifty-four items (including pH, major oxides, and elements) were analyzed in each
composite surface soil sample per 4 km? in this project. Based on the 182 surface soil samples collected in the
northeast of Huize county in Yunnan province and the Soil Environmental Quality (SEQ) risk control standard for
soil contamination of agricultural land in China (GB15618-2018), the environmental quality of the study area was
evaluated on 5 heavy metals (Pb, Cd, As, Cr and Hg) using a new single pollution index and integrated pollution
index proposed in this paper with qualitative descriptions. For samples with no pollution, screening pollution or
controlling pollution, the single pollution index is set to 0, 1 or 10 respectively, and the integrated pollution index
is set to the sum of the single pollution index values. The soil in this area is generally acidic, and its pH varies
from 4.66 to 8.16. Some contents of Pb and Cd are higher than the environmental pollution control values
stipulated in GB15618-2018 for agricultural land. Both Cr and As contents are all lower than the control values
although some contents are higher than the screening values of pollution risk. In addition, all contents of Hg were
lower than the screening value for agricultural lands. Therefore, it is suggested to control the environmental
pollution of Pb and Cd and to monitor the contents of Cr and As in the soil if the area is used for agriculture.
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Meanwhile, the pollution risk of Hg in the soil could be ignored according to the survey results. To calculate the

single and integrated pollution indices proposed in this paper, software named EGAPI-GB15618 was developed

non-commercially.
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According to the spatial database of serial suite-tectonic map-sheets of mainland China G48C002002 (1: 250, 000) (ZUO et al., 2018) of
China Geological Survey. The spacing of gray grid lines in the map is 10 km. Lithology description: Quaternary clay and gravel;
Neogene sandstone and conglomerate; Jurassic sandstone and mudstone; Triassic limestone, clay rock, sandstone, mudstone and shale;
Upper Permian limestone and clastic rock; Middle and Upper Permian Emeishan basalt tholeiite; Middle Permian limestone and clastic rocks;
Lower Permian limestone; Carboniferous—Permian limestone; Carboniferous dolomite and limestone; Devonian limestone, dolomite and
sandstone; Cambrian mudstone, sandstone and shale; Sinian-Cambrian phosphatic rock and dolomite.

1 FFRXHhEREE
Fig. 1 Regional geological sketch map of the study area
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Table 1 Statistical parameters of the analytical values of soil samples in the northeast of Huize area

TLHE I/ME i E TN FHME b 2 AL S
pH 4.66 5.43 8.16 5.76 0.875 0.15
Pb 19.0 453 1360 98.3 164 1.67
Cd 440 1120 21720 1709 2205 1.29
As 2.89 9.91 50.7 12.3 8.41 0.68
Cr 59.3 128 431 158 81.3 0.52
Hg 28 97 1277 152 171 1.13

[E: pH JGRAL, Ph. As, Cr B9 B0 pglg, Cd Hil Hg B ik 8000 nglg, 725 RE=prifE 22 E1(E
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Fig. 2 Geochemical comparison map of single pollution index of heavy metals in the northeast of Huize area
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Fig. 3 Geochemical comparison map of integrated pollution index of heavy metals in the northeast of Huize area
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