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2- Feed Forward
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1- Activation Function
2- Sigmoid Function
3- Hyperbolic Tangent Function
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2- Root Mean Squared Error
3- Mean Absolute Error
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Abstract

The rainfall-runoff process and flooding are hydrologic phenomena that are
difficult to study due to the influence of different parameters. So far, different
methods and models are provided to analyze these phenomena. Therefore, the
purpose of this study is evaluation of artificial neural networks (ANNs) for storm
runoff coefficient forecasting using two transfer functions, hyperbolic tangent and
sigmoid, in hidden layer and linear in output layer. For this reason, Barariyeh
watershed was chosen in Neishabour and the data of 33 events were collected
during 1952 to 2006. The factor analysis (FA) were used for determination of
independent variables in storm runoff coefficient forecasting in which four
variables were selected as independent variables, including average rainfall
amount, third, first and fourth quartiles rainfall intensity and also five variables
including ¢ index and first to fourth quartiles rainfall intensity. ANN was

performed using sigmoid and hyperbolic tangent functions. The result of variables
through factor analysis was acceptable for ANN using sigmoid transfer function
but wasn't acceptable for ANN using hyperbolic tangent transfer function due to
different performance of this activation function. So, other variables combined
based on their hydrological role, were considered as ANN inputs. The results
revealed that ANN using first to fourth quartile rainfall intensity, rainfall duration,
average rainfall amount and total rainfall of five days ago inputs and hyperbolic
tangent transfer function can predict storm runoff coefficient with R?=0.98 and
RMSE=0.0337 and MAE=0.0275.

Keywords: ANN, Sigmoid function, hyperbolic tangent function, Runoff coefficient,
Barariyeh Neishabour Watershed
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