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Abstract

This study evaluates the performance of a classical empirical model and an artificial intelligence-based model
specifically the Support Vector Machine (SVM) in predicting three key scour parameters: maximum depth,
location of maximum depth, and total length of the scour hole. Physical experiments were conducted on a
compound triangular-triangular weir model under various hydraulic conditions, and the resulting data were used
as the basis for model evaluation. The results showed that although the classical model was able to capture the

general trend of scour development, its statistical error rates were relatively high (with MARE ranging from 13%
to 20%). In contrast, the SVM model demonstrated significantly higher accuracy, reducing relative error to
below 2%. A comparative analysis revealed that the Al-based model, due to its strong generalization capabilities,
offers a reliable tool for more precise scour prediction in laboratory settings. However, combining both

approaches especially in large-scale or high-stakes projects can enhance both predictive accuracy and
computational efficiency.

Keywords: Empirical classical model, Scour hole, Support Vector Machine (SVM) model, Triangular-
triangular compound weir
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