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Spatial Variability and Pollution Evaluation of Soil Arsenic in the Core Area of Black Soil in

Songnen Plain
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Abstract: Based on the multi-objective regional geochemical survey data, soil arsenic (As) content in the core area of black soil
in Songnen Plain was analyzed by means of geostatistical analysis and GIS spatial analysis, and soil As pollution was evaluated
by means of geo-accumulation index and potential ecological risk index. The results showed that soil As content ranged from 2.1
to 107.7 mg/kg with the average of 9.09 mg/kg, slightly higher than the corresponding background value of soil As. The
high-value clustering area of soil As was mainly distributed in the upper reaches of Hulan River, while the low-value clustering
area was mainly distributed in the lower reaches of Hulan River and Songhua River basin. Soil As content had a strong spatial
autocorrelation, which is dominated by structural variation. The spatial distribution of soil As was significantly affected by factors
such as soil parent material and water system. 98.52% or 99.88% of the study areas were pollution-free or with low potential
ecological risk. It is suggested to slow down the increase of soil As content by improving agricultural cultivation methods,
adjusting planting structure, reducing the use of pesticides and chemical fertilizers and other human factors.

Key words: Arsenic; Agricultural soil; Spatial variability; Pollution evaluation; Core area of black soil
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Fig. 1 Location and land use patterns of the study area
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Table | Descriptive Statistics of soil As content and pH value
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Fig. 2 Spatial clustering of As contamination in soil
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Table 2  Fitting parameters of the semivariogram models

BIRMARR  HehEC  SMEEC HEM(CrO) WeRB(%)  RERHR LERSS AR akm)
b g 0.118 1.804 1.922 6.14 0.722 0.126 15.00
BRIE Y 0.001 1.905 1.906 0.05 0.632 0.166 10.30
LAY 1.616 0.487 2.103 76.84 0.691 0.139 117.31
TR 0.112 1.795 1.907 5.87 0.634 0.165 8.66
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Table 5 Descriptive statistics of soil As contents with different parent materials

B AR FEARRZ(I) & 10 Hl (mg/1g) - 7 E 22 (mg/kg) 55 FE(%)
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Table 6 Descriptive statistics of soil As contents in main watersheds of the study area
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