DOI: 10.22059/ijswr.2019.253848.667867 OFFYVRYY 0) 1FAA obT o olods Do 03 oyl S g T oliidions

Evaluating the Performance of Data-Driven Methods for Prediction of Total Sediment Load in
Gravel-Bed Rivers

KIYOUMARS ROUSHANGAR!"¥, SAMAN SHAHNAZI?

1. Associate Professor, Department of water engineering, Faculty of Civil Engineering, University of Tabriz, Tabriz, Iran
2. M. Sc. of water and hydraulic structures engineering, Department of Civil Engineering, University of Tabriz, Tabriz, Iran
(Received: March. 4, 2018- Revised: June. 10, 2018- Accepted: Feb. 13, 2019)

ABSTRACT

Numerous studies on sediment transport, especially prediction of this phenomenon, indicate its high importance
in the sciences related to engineering and water resources management. In recent years, intelligent methods
have been applied successfully to predict bed, suspended and total sediment load. However, due to the lack of
measured data, limited researches have been done to deal with prediction of total load in gravel-bed rivers. The
aim of this study is to apply Support Vector Machine (SVM), Artificial Neural Network (ANN) and Gaussian
Process Regression (GPR) to predict total sediment load for 19 gravel-bed rivers and to compare the obtained
results with well- known classic methods. For this purpose, different non-dimensional parameters based on
hydraulic condition and sediment characteristics were defined and the performance of these methods was
evaluated. According to the obtained results, the ANN model with correlation coefficient of R =0.952 and
Nash—Sutcliffe efficiency (NSE=0.903) showed a better performance as compared to the other methods.
Finally, by performing sensitivity analysis, the ratio of mean flow to shear velocity was introduced as the most
effective parameter in predicting total sediment load.

Keywords: Total load, Gravel-bed rivers, Support vector machine, Artificial neural network, Gaussian process
regression
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