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Abstract

Prediction of the sediment load in water resources engineering projects such as flow
diversion projects and dam construction is important factor for determining their
service life. In this study, a model for estimation of daily sediment discharge was
proposed using multilayer perceptron Artificial Neural Network (ANN) model with
back-propagation learning algorithm. For this purpose, current day’s discharge (Qy),
precipitation, number of day in the year (DOY) and previous day’s discharge (Qt-1)
data of Zoghal Bridge station (located on Chalus River) from 1990 to 2009 were
used for training, verification and test. Results of testing different combinations of
input data sets showed that effective parameters of the model performance are
current discharge parameter, antecedent discharge, precipitation and DOY,
respectively. This results has a relatively good agreement with standardized
coefficients of regression model. Coefficient of determination (R?) and Root Mean
Square Error (RMSE) were used to compare the different structures of ANN.
Therefore, best network with 3-5-1 architecture and the amounts of R?*=0.89 and
RMSE=0.02 was obtained by elimination of DOY variable. The performance of
ANN model in the prediction of sediment discharge was compared with Sediment
Rating Curve (SRC) and Multiple Non-Linear Regression (MNLR) model. The
results showed, in the training and test steps, SRC method and ANN model have the
best performance, respectively. Furthermore, in the test step, the ANN model
performed better results compared to two other methods by increasing R? about
16%. Generally, the proposed ANN model can be estimated sediment discharge by
less calculation time and cost and also with more accuracy.

Key words: Artificial intelligence model, Back-propagation algorithm, Current
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