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1- Continues Wavelet Transform-CWT
2- Discrete Wavelet Transform-DWT
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Figure 1. Time series of monthly average discharge of Bakhtegan Watershed- Pol-e-Khan station (Kor)

(from 1964-1965 to 2009-2010).
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Table 1. The models used by inputs.

Lo e Jbe Jae bl
(Models based on inputs) (Structure of model)
Orv1 =S (0, 0r-1) 1
Or1 = /(01 0r-1.0r-2) 2
Or1= (01, 01-1,01-2,01-3) 3
Or1=1(0:01-1.01-2.04-3.0r-4) 4
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Table 2. Predicted results for monthly inflow with ANN model.
b sbaslas el slaslns

) ) o o o Olgs Y lads 5 slaws Je Sl=lo
(Verification Criterions)  (Calibration Criterions) AS GRS ?

(Number of neurons in hidden layer)  (Structure of model)
R2  RMSE(m’/s)  R2  RMSE(m’/s)

0.612 33.13 0.687 37.66 3 1
0.589 37.47 0.653 40.39 3 2
0.632 32.27 0.703 35.49 4 3
0.663 29.32 0.716 34.66 6 4

WNN-1 Jus b 539,9 0L = slals SR c_L’u =¥ Jad>
Table 3. Predicted results for monthly inflow with WNN-1 model.
ek slaokae el slaobae

' ' o ) ) o Olgs Y lads 5 slows Jbe Hlle
(Verification Criterions)  (Calibration Criterions) AS Miacd

(Number of neurons in hidden layer)  (Structure of model)
R2  RMSE(m’/s)  R2  RMSE(m’/s)

0.786 18.36 0.801 21.67 3 1
0.844 16.12 0.888 18.45 3 2
0.799 17.22 0.845 20.33 4 3
0.874 14.54 0.922 17.32 4 4

WNN-2 ke b (35,5 0l Sl i uls =8 Jsdr
Table 4. Predicted results for monthly inflow with WNN-2 model.
ek slaobae el slaobae

o o S . Olgs Y lady 5 sl Jae Sl
(Verification Criterions)  (Calibration Criterions) AS Miacd

(Number of neurons in hidden layer)  (Structure of model)
R2  RMSE(m’/s)  R2  RMSE(m’/s)

0.873 11.24 0.834 16.59 3 1
0.895 10.11 0.888 15.53 4 2
0.941 7.14 0.932 11.37 4 3
0.926 8.29 0.902 13.77 4 4

1- Calibration
2- Verification
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Figure 2. Comparison between observed and calculated of monthly average discharge of Bakhtegan
Watershed- Pol-e-Khan station (Kor) (from 1999-2000 to 2009-2010).
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Figure 3. Comparison between observed and calculated of monthly average discharge of Bakhtegan
Watershed- Pol-e-Khan station (Kor) by 45 degree diagram (from 1999-2000 to 2009-2010).
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Abstract

Background and Objectives: Awareness of flow rate data in rivers is essential for management
of water resources, flood forecasting, engineering design and environmental management. The
presented models for flow rate predicting in rivers, such as rainfall-runoff and time series are
not consistent with the observed data in many cases due to the lack of accuracy and complexity
of the factors affecting the discharge. Wavelet is one of the methods that has been considered in
recent years in the field of hydrology. Wavelet method is also very effective in the field of
signals analysis and time series. The aim of this study was to present a hybrid intelligent model
based on artificial neural network and wavelet transforms is used to simulate monthly average
discharge in Kor River and Pol-e-Khan Station.

Materials and methods: The study area is located in the city of Marvdasht in Fars Province
and 45 km from Shiraz. Also performance of prediction models of hybrid intelligent based on
artificial neural network and wavelet transforms are evaluated using the criteria of Root Mean

Square Error (RMSE) and determination coefficient (R?) .
Results: The results showed that the hybrid model of artificial neural network and wavelet

transform with 2 degrees of decomposition offers the best results for the most suitable structure.
In this structure, the output discharge for flow rate in the following month is calculated based on

discharge in 4, 3, 2 and 1 month ago and current month and the values of RMSE and R?
obtained 7.14 m*/s and 0.941 respectively.

Conclusion: The hybrid model of artificial neural network and wavelet transform with 2
degrees of decomposition offers the best results to simulate and predict monthly average
discharge in Kor River and Pol-e-Khan Station compared with other models.

Keywords: Discharge, Artificial neural network, Wavelet, Kor River, Pol-e-Khan Station
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