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Abstract

Ongoing monitoring of soil contamination by heavy metals is critical for ecosystem stability and environment protection
and food security. The conventional methods of determining of these soil contaminants are time-consuming and costly.
Spectroscopy in the VNIR-SWIR region is a new, rapid, non-destructive, noninvasive and cost-effective method for
assessment of soil heavy metals concentration by studying the spectral properties of soil constituents. The aim of this study
is to assessment of spectroscopy method in estimation of Cu and Ni soil. For this purpose, 325 soil samples were collected
and their spectral reflectance curves were evaluated at a range of 350-2500 nm. The results of Pearson correlation test
showed that the percentage of OM had a moderate correlation with Cu concentration (r = 0.496, p <0.01). While a relatively
high correlation (r = 0.576, p <0.01) between clay and Ni concentration was obtained. Comparison of correlation
coefficients of Cu and Ni elements and spectral reflectance values indicated that Cu had a stronger correlation with spectral
bands compared to Ni across the entire visible and near-infrared ranges. Three R?, RMSE and RPD statistics were used to
evaluate the performance of predictive model. The results showed that the PLSR model was more successful in predicting
Ni concentrations than Cu.

Keywords: spectroscopy, heavy metals, PLSR
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