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Using the neural wavelet model in simulating daily river flow

Mehrdad Fereydooni” Department of Civil Engineering, Islamic Azad University, Larestan Branch, Larestan, Iran
Bahram Gholami Department of Civil Engineering, Islamic Azad University, Larestan Branch, Larestan, Iran

Extended Abstract

Introduction: Today, one of the most important issues for flood management and preventing
economic and collateral damage is the correct prediction of river flows. One of the best ways to
reduce the destructive effects of floods is to use dams. Accurate estimation of inflow into dam
reservoirs can play a significant role in planning and managing water resources. However,
various factors and factors affect this phenomenon, which makes their analysis difficult.
Statistical and regression models are the most common analytical methods that often provide
results with errors due to the linear solution of these phenomena and cannot model the temporal
changes of the desired phenomenon with acceptable accuracy. Therefore, choosing a model that
can estimate the inflow acceptably using influential factors seems essential. Today, intelligent
systems such as artificial neural networks and fuzzy-neural inference systems have found
widespread application in various water engineering problems, including hydrological studies,
due to their ability to solve nonlinear and complex phenomena.

Materials and Methods: In this study, neural wavelet models were used to simulate daily
flow, and in this regard, daily required data including precipitation, temperature, flow rate, etc.
were used a hydrometric station overlooking the Sivand River over a twenty-eight-month
period (1361-1389). In order to use neural wavelet models, the input data of the model were
first analyzed using wavelet functions, and then eighty percent of the data was used for training
and twenty percent for testing the model. In this study, Matlab software was used for modeling.
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Keywords: Model, Results and Discussion: In the combined wavelet-neural model, the input parameter signal
intelligent systems, was first decomposed using wavelet transforms, then the sub-signals were input to the neural
neural network, network. The number of input neurons for the network is equal to m*(j+1), where j is the wavelet
wavelet, flow decomposition degree and m is the number of input parameters. For example, for a

decomposition degree of one, considering the input parameters, which in this study is equal to
4 (rainfall, flow, temperature, and evaporation), the number of input neurons is equal to 8. The
output layer also has one neuron. The number of middle layer neurons varies and is obtained by
trial and error. In this study, the number of middle layer neurons was considered between three
and ten. By examining different structures, it was concluded that increasing the number of
middle layer neurons is not a reason for improving the model result, so that in this study, all the
superior structures had the number of middle layer neurons less than 10. That is, with a lower
number of neurons, the desired results can be expected. By examining different training
functions, it can be concluded that using all training functions is not recommended due to their
time-consuming nature.

Conclusion: In this study, a hybrid neural wavelet model was used to predict daily river flow.
After numerous studies and using different wavelet functions in analyzing the input signal and
also using different functions in training the hybrid model, the results indicated the appropriate
performance of the neural wavelet hybrid models in simulating daily flow. The results showed
that the neural wavelet model is a suitable method for short-term forecasting in semi-arid basins
with non-permanent rivers. Wavelet transform, by separating the signal into high and low
frequencies, has the multi-scale characteristics of the signal and significantly increases the
accuracy of the model. Also, these models have provided appropriate results in estimating peak
discharge.
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