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Magnetic diagnosis of heavy metals in urban park soil based on BP neural network
——A case study of Xinzhuang Park in Shanghai

TANG Yu, LIU Yunlong
(Department of Geography, School of Environment and Geographical Sciences, Shanghai Normal
University, Shanghai 200234, China)

Abstract: The surface soil samples were collected from Xinzhuang Park in Shanghai. Combining the magnetic method with
the chemical method, the spatial variation characteristics of soil heavy metals and soil magnetic characteristics were analyzed by
geostatistics. The stability and accuracy of the magnetic diagnosis model for soil heavy metals based on nonlinear BP neural network
and partial least square method were investigated. The results showed that the average contents of Cu, Mn, Pb and Zn in soil were
2731, 651.91. 26.05 and 96.20 mg/kg, respectively, which were higher than the background value of heavy metal content in the
soil of Shanghai with a certain accumulation. The mean value of yIf, SIRM and yARM were 27.39x10°* m/kg, 3 480.67x107°
Am*/kg,and 182.01x10°® m*/kg, which exceeded the background values of Shanghai soil in certain degrees. Soil ¥If and SIRM were
significantly positively correlated with Cu, Pb and Zn (p<0.01), and positively correlated with Mn (p<0.05). From the comprehensive
effect of the model prediction, the fitting effect of BP neural network model was better than that of partial least square method.

Keywords: soil heavy metals; urban park; magnetic diagnosis; BP neural network
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