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Abstract

The daily discharge forecasting is one of the most important factors in water
resources management, such as planning and control of floods or face the risk of
drought, etc. In addition, the elements of the hydrological cycle such as the daily
discharge of the river are complex processes, and non-linear relationships represent a
major challenge for researchers in building modern simulation models in order to

predict future values of those elements.

In this study, two types of (ANNs) were used for daily discharge of the Great Zab
River. The first type is the Feed Forward Back Propagation (FFBP) neural network, and
the second one is the multilayer neural network. Perceptron (MLP), and the models
were applied based on the daily time series data of the discharges of the Great Zab River
for the period from 2012-2021 and recorded at the Eski Kalek station within the Erbil

governorate in northern Iraq.

In addition, the coefficient of determination (), the root square error rate
(RMSE), and the percentage absolute relative error (MAE) were used to evaluate the
performance efficiency of the models. The statistical comparison between them to
choose the best model. The application and development of the proposed models were
carried out in two ways, the first is the application of traditional artificial neural network
models represented by the Feed Forward Back Propagation Neural Network (ANNI -
FFBP). The second one is the neural network model Multi- Layer Perceptron Neural

Network (ANN2-MLP).

The results from the first application showed, that the ANN2-MLP was the most

accurate model comparison when using the second model.

The second method was applied using two types of neural networks were
adopted as inputs to Discrete Wavelets Transformation (DWT) technique. The main
purpose of using this technique is to analyze the original time series into sub-series
represented by the Approximation and Details Coefficients. During using this
technique, the Daubechies wavelet function was used in the order of (db5) and on five

levels in analyzing the time series signal.

The results show that (WANN2-MLP) is the most accurate model among the

others with determined coefficient 0.97 and a minimum RMSE value of 12.21 m3/sec.



In addition, the effect of previous discharges on the performance efficiency of
the models was investigated through the use of different input patterns. The results from
this investigation showed that, the best time index pattern was using the previous three
days and it gave the highest value of (R) and the lowest value of (RMSE) compared to
other delays. Moreover, the current study presented a test of the ability of the proposed
models to predict the maximum and minimum values of the discharges of the Great Zab
River. The results indicated that the prediction of the maximum values is more
consistent with the observed values and with a total relative error of 7% using the
WANN2-MLP model compared with the predictions of other models. The congruence
is relatively weaker in the case of predicting the minimum values of the discharges and
with a total relative error of 13% using the same model. It is noted from the results that

the values are very close to the real ones recorded with a very small error rate.



