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Estimation of Topsoil Organic Carbon and Total Nitrogen in Xilin Gol Grassland Using Sentinel-2 and Machine
Learning//Yang Junting, Li Xiaosong( Aerospace Information Research Institute, Chinese Academy of Sciences, Univer—
sity of Chinese Academy of Sciences, Beijing 100094, P. R. China) //Journal of Northeast Forestry University,2022,50
(1):64-71.

Taking Xilin Gol Grassland as the study area, we estimated soil organic carbon ( SOC) and soil total nitrogen ( STN)
mass fraction of soil surface layer (0-20 ¢cm) with 30 m resolution from the Google Earth Engine ( GEE) cloud computing
platform by employing Sentinel-2 data and ancillary factors with random forest ( RF) , support vector machine ( SVM) and
multidayer perceptron ( MLP) three kinds of machine learning algorithms, and compare the results of different methods.
The results show: (1) Among the three machine learning algorithms, the random forest ( RF) model has the best accuracy
both on the estimation content of soil organic carbon ( R* of 0.68, the root mean square error of 0.17, the ratio of prediction
deviation of 2.26, ratio of performance to interquartile distance of 2.37) and soil total nitrogen ( R of 0.67, the root mean
square error of 0.024, the ratio of prediction deviation of 2.09, and the ratio of performance to interquartile distance of
2.14) . ( 2) The variable importance evaluation results show that the remote sensing data and vegetation index of Sentinel-2
had a large contribution to the estimation of the mass fraction of soil organic carbon and soil total nitrogen; for the soil or—
ganic carbon estimation model, the contribution rate of spectral reflectance information was 30.9%, and that of vegetation
index was 28.4%; while in the soil total nitrogen estimation model, that of spectral reflectance information was 23.2% , and
that of vegetation index was 46.5%. ( 3) In Xilin Gol Grassland, the contents of soil organic carbon and soil total nitrogen
were generally low, and the spatial distribution trend was consistent with the trend of gradual increase from west to east.
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