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Abstract

Estimating total sediment load in rivers is an important and practical issue for water resources planning and
management. The sediment concentration can be calculated by both direct and indirect measurements, but direct
methods are usually costly and time-consuming. Further, total sediment load can be determined by several
sediment load transport models. These equations, however, are applicable in certain circumstances, and in most
cases the outcomes do not agree with each other and with measured data. The objective of this study was to
propose a method based on artificial neural networks (ANN) to predict total sediment load concentration.
Consequently, two ANNSs including multilayer perceptrone (MLP) and radial basis function (RBF) with 200 data
were used for the modeling purposes. For training and testing the ANN models, 75 and 25 percent of data were
used, respectively. The input variables were designated to be average flow velocity, average depth, water surface
slope, canal width and median particle diameter of sediment, while the models output was total sediment load
concentration. The input variables were included to the models step wisely and the results were evaluated to find
out the most suitable ANN models. The predicted values were then compared with five known sediment load
transport equations. The conducted statistical analyses indicated that ANNs models in particular MLP can
provide better prediction for total sediment load with correlation coefficient of 0.96. It was further concluded
that to enhance the accuracy of ANN model, training of the network should be accomplished using both
hydrological and sediment data. The Ackers and White equation was very overestimating the total sediment load,
while all other equations were underestimating. Based on the results obtained in this study, the ANN-based
models provide better concurrence with the observed data, particularly MLP network which can reasonably well
predict the peak point of total sediment.

Keywords: multi layer perceptrone; radial basis functions; sediment transport formulas; total sediment
concentration



