
J. Sci. & Technol. Agric. & Natur. Resour., Water and Soil Sci., Vol. 19, No. 72, Summer 2015, Isf. Univ. Technol., Isf., Iran.

228

Evaluation of Sediments Using Rating Curve and Artificial Neural
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Abstract
Since the development of surface water control needs accurate access to flow behavior of sediment rates, the lack of
sediment measurement stations, the novelty of most stations and the lack of statistics on the deposit make it difficult to
properly evaluate and simulate the flow behavior and their sediments. In a watershed, the morphological characteristics
and sediment load of flow affect each other. It is, thus, important to know about the extent of this relationship to
manage and control the flow in downstream areas. In the present study, using artificial neural networks and sediment
rating regression methods based on the data from 136 events and also morphological parameters, we have attempted to
predict the sediment load of Bagh Abbas basin. In the first step, we used flow data to predict the sediment load of both
methods, and then basin morphological characteristics such as the compactness factor and form factor were added to the
models. The results of this study showed that by using neural networks of Multilayer Perceptron (MLP) type with
Levenberg – Marquardt algorithm and the stimulation function of tangent Sigmoid with two hidden layers and four
neurons in each layer, we can predict suspended sediment discharge rate with a sufficient accuracy. Accuracy of the
results obtained from the ANN method was higher than the accuracy of rating curve method. In the evaluation of
NGANN & GANN network methods and SRC & MARS regression methods, correlation coefficients were respectively
calculated as 0.94, 0.93, 0.767, 0.766, and root mean square errors (RMSE), 0.45, 0.49, 2.3 and 2.3. Nash coefficient
(NS) was calculated respectively as 0.71, 0.58, 0.27 and 0.23. Therefore, the most efficient method among the four
models is artificial neural network combined with morphological data (GANN). Furthermore, the findings of the study
show that adding geomorphological parameters to sediment rating has little effect on the model performance.
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