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Abstract

Predicting Total Dissolved Solids (TDS) in water bodies such as rivers and lakes is challenging but
essential for effective water resource management in agriculture, industry, and drinking water sectors.
This study develops a hybrid intelligent model based on the Support Vector Regression (SVR) approach
to predict the TDS levels in river water. Three optimization algorithms—Wavelet, Firefly, and Grey
Wolf—were employed to model the TDS in river water. The study utilized hydrometric station data
from the Kashkan River in Lorestan Province as a case study, using eight scenarios combining input
parameters from 2003 to 2023. Model performance was evaluated using correlation coefficient, root
mean square error (RMSE), mean absolute error (MAE), and Nash-Sutcliffe efficiency coefficient.
Time series plots, box plots, and Taylor diagrams were used to analyze the model results. The findings
indicated that the combined scenarios improved model performance. The evaluation criteria showed
that the Wavelet-SVR model achieved a correlation coefficient of 0.980, RMSE of 0.881 mg/l, MAE
of 0.473 mg/l, and a Nash-Sutcliffe efficiency of 0.990 during the validation phase. Overall, the results
suggest that intelligent models based on the SVR approach can be an effective strategy for maintaining
river quality for aquatic health.
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