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Estimating the amount of cation exchange capacity based on the characteristics of soil precipitation with the
help of some transfer functions
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Abstract

Cation exchange capacity (CEC) is one of the important indicators for determining soil quality and productivity.
Since the measurement of this characteristic is costly, time-consuming and requires special laboratory devices,
Therefore, it is estimated by using soil transfer. In order to predict the Cation exchange capacity of soil using soil
characteristics, soil samples were prepared from 188 samples from Darab region of Fars province and the
characteristics of CEC (Cmol+ kg-1), pH, percentage of lime (TNV), organic carbon (OC) and the percentage of
clay, sand and silt was measured. Then, using three methods of random forest, decision tree and linear regression,
modeling was done to estimate CEC value. With the help of 70% of the data, the model was designed and with the
remaining 30%, the validation or testing of the model was done. The correlation results showed that the CEC has a
positive and significant correlation with the amount of soil clay (0.73) and organic carbon (0.46) and a negative and
significant correlation with the amount of sand (-0.56). The results of the comparison of models showed that the
random forest is the most suitable model for CEC with an explanation coefficient of 0.60 and RMSE of 2.658
respectively.

Keywords: Cation exchange capacity, random forest algorithm, decision tree
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