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Fig.1 Sentinel-2 natural color composite image (RGB432) and soil sample distribution in the study area in 2018
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Table 2 Results of correlation analysis between spectral

variables and Cu content
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Fig.3 The scatter plot of Cu concentration
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Fig.4 Predicting result of soil Cu concentration from Sentinel-2 remote sensing data in the study area
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A Remote Sensing Estimation Method for Heavy Metals in Soil
based on Piecewise Partial Least Squares Model

Yin Fang', Feng Kai*, Wu Mengmeng’, Bai Dezhen’, Wang Rui’,
Zhou Yuanyuan’, Yin Chuntao’, Yin Cuijing’, Liu Lei’
(1.School of Land Engineering, Chang’ an University, Xi’ an 710054, China;
2.School of Earth Sciences and Resources, Chang’ an University, Xi’ an 710054, China;
3.Qinghai Research and Design institute of Environmental Sciences , Xining 810000, China)

Abstract: Heavy metals in soil are among the most harmful environmental pollutants due to their toxicity. De-
tecting and mapping the distribution of heavy metal using remote sensing technique is inexpensive and efficient.
In this study, Sentinel-2 multispectral data and field spectroscopy were adopted to estimate soil copper (Cu)
concentrations of the tailing reservoir of Tongkuangyu Copper deposit, Shanxi Province, China and the sur-
rounding farmland soil. Sixty—eight soil samples were collected and their reflectance spectra were used to esti-
mate Cu concentration in soil. Spectral index applicable to the prediction of Cu contents in soil was derived, unit-
ed with piecewise partial least square regression (P-PLSR), the soil Cu contents were estimated. The coelfi-
cient of determination (R?) and residual prediction deviation (RPD) for the model developed using lab-mea-
sured spectra were 0.89 and 2.81. The model was applied to the Sentinel-2 multispectral data and the spatial dis-
tribution map of Cu content was predicted with relatively high R (0.83) and RPD (1.56). The result could facil-
itate the development of remediation strategies in terms of environmental protection. Sentinel-2 multispectral da-
ta, due to its high spatial resolution (10 m, 20 m and 60 m), and large swath width (290 km) , could provide
an alternative method for large—scale soil environment monitoring through reasonable selection of sensitive
bands.

Key words: Soil heavy metals; Multi—spectral remote sensing; Piecewise partial least squares; Quantitative

inversion



