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Land Quality Geochemical Evaluation Based on Catastrophe Theory

GENG Tingting' LIU Jinwei' SONG Mian'> BIAN Chao' CAO Yueting' LIU Jiangtao' ZHANG Tao'
(1. Center for Hydrogeology and Environmental Geology, China Geological Survey, Baoding 071051, China
2. Hebei Province Collaborative Innovation Center for Sustainable Utilization of Water Resources and
Optimization of Industrial Structure, Hebei GEO University, Shijiazhuang 050031, China)

Abstract; According to the test results of 6 266 groups surface soil samples collected in Nankang area of
southern Jiangxi, to achieve high-precision quantification of land quality geochemical evaluation coupling
soil fertility and soil environmental quality, a cusp catastrophe model was established and applied to
evaluate land quality geochemical evaluation. In this model, soil fertility index (P,), including SOM,
P, N, K, Mo, Mn, B, Cu, Zn in solid samples was the main variable, Nemerow index (P, ), including
As, Hg, Cd, Pb, Cr in solid samples was the secondary variable, for values greater than 3 of P,, P, were
revised to 3. 1, and the influences of adjusting on the results were compared. The results showed that the
average of P, was 0.75 and the overall level of soil fertility was IIl, the soil fertility was lower, the
average of P, was 0.59 and the overall level of soil contamination was cleaner. The linear relationship
between the boundary value of soil fertility index calculated by the adjusting Nemerow index and the land
quality grade was better. The results of comparing with DZ/T 0295—2016 showed that 83.57% of the
evaluation grades were the same, and nearly 16% of the grade was increased by one grade, the range of

grade increase or decrease did not exceed 1. The area of grade 2 was mainly distributed in the
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southeastern edge and the middle-northern part of the study area, the area of grade 3 was widely

distributed, and the area of grade 4 was sporadically distributed. The research results showed that the

method can be used for the comprehensive evaluation of land quality geochemistry, with more numerical

and simpler evaluation process, it was a supplement to existing methods for comprehensive evaluation of

land quality geochemistry which can provide effective reference.

Key words: land quality geochemical evaluation; catastrophe theory; Nemerow index; soil fertility index
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Fig. 1 Schematic of soil parent material in study area
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Tab.1 Statistical results of fertility index
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Tab.2 Statistical results of pollution index
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Tab.3 Classification interval for soil comprehensive
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