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Network Definition Training Controls
| DOW 5 Day/weighted Max Iterations: (10000
Network Layers: 4 Leam Control Start: 10001
Input Nodes: 5 Learn Rate: 0.005000
Output Nodes: 1 Learn Rate Max: 0.300000
Hidden Nodes: [7 Leam Rate Min: 0.001000
Transfer Functions:  Sigmoid Momentum: 0.800
Connections: 35 Patterns per Update: 880
Training Pattems: 880 FAST-Prop: 0.000
Test Patterns: 1300 Screen Update: 20
Network Size (Bytes): 100304 AutoSave Rate: 500
Training Mode: standard Tolerance: 10.00000
Net Training/Totak 171 Quit at RMS Error: ~ 0.00000
Training Results
Iteration: 1320 Training Speed (CPS): [1840K
Percent Complete: | 3.2% Time Remaining: 0:3:39
RMS Ermor  Correlation Tol. Correct
Training Set: | 0.096271 | -0.086260 |
TestSet: | 0.148036 | 0.000000 |
Network Training Halted
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Root-mean-square analysis.

2 . .
Correlation analysis
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Tolerance analysis
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Network Definition Training Controls
NO NAME Max Iterations: 100000
Network Layers: 5 Leamn Control Start: 10001
Input Nodes: 2 Leam Rate: 0.026338
Output Nodes: 1 Leamn Rate Max: 0.150500
Hidden Nodes: 6 Learn Rate Min: 0.001000
Transfer Functions:  Sigmoid Momentum: 0.800
Connections: 14 Patterns per Update: 106
Training Patterns: 106 FAST-Prop: 0.000
Test Patterns: 0 Screen Update: 5
Network Size (Bytes): 8298 AutoSave Rate: 500
Training Mode: standard Tolerance: 0.00000
Net Training/Total: 141 Quit at RMS Error: 0.00000
Training Results
Iteration: 100000 Training Speed [CPS): 11632K
Percent Complete: ~ 100.0# Time Remaining: 0:0:0
RMS Error  Correlation Tol. Comrect
Training Set:  0.0680937 = 0.868127
Test Set:
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Network Definition Training Controls
NO NAME Max Iterations: 100000
Network Layers: 5 Learn Control Start: 1
Input Nodes: 2 Leam Rate: 0.014159
Output Nodes: 1 Leam Rate Max: 0.075750
Hidden Nodes: 6 Leam Rate Min: 0.001000
Transfer Functions:  Sigmoid Momentum: 0.800
Connections: 14 Pattemns per Update: 403
Training Pattemns: 403 FAST-Prop: 0.000
Test Patterns: 0 Screen Update: 5
Network Size (Bytes): 29682 AutoSave Rate: 500
Training Mode: standard Tolerance: 0.00000
Net Training/Total:  1/1 Quit at RMS Error: ~ 0.00000
Training Results
Iteration: 100000 Training Speed (CPS): 14931K
Percent Complete: ~ 100.0% Time Remaining: 0:.0.0
RMS Error  Correlation Tol. Correct
Training Set: ~ 0.102872 | 0.616479
Test Set:
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Network Definition Training Controls
NO NAME Max Iterations: 100000
Network Layers: 3 Learm Control Start: 10001
Input Nodes: 2 Learn Rate: 0.149748
Output Nodes: 1 Lean Rate Max: 0.150500
Hidden Nodes: 2 Learn Rate Min: 0.001000
Transfer Functions:  Sigmoid Momentum: 0.800
Connections: 6 Patterns per Update: 89
Training Patterns: 89 FAST-Prop: 0.000
Test Patterns: 0 Screen Update: 5
Network Size (Bytes): 4634 AutoSave Rate: 500
Training Mode: standard Tolerance: 0.00000
Net Training/Total: 141 Quit at RMS Error: 0.00000
Training Results
Iteration: 100000 Training Speed [CPS): 3248K
Percent Complete: ~ 100.0% Time Remaining: 0:0:0
RMS Emmor  Correlation Tol. Correct
Training Set: 0.066031 0.795947
Test Set:
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Abstract

The purpose of this thesis is to investigate the discharge and sediment of the Maroon - Garahi
River and their prediction by artificial neural network. The length of the river is 438 kilometers
and its altitude is 2200 meters. The Jarahi River originates from the mountain Rah barik, White,
and Gol Gilak, 53 kilometers northwest of Yasuj, located in the village of Dohran, Boyerahmad,
and flows through the northwest river, Ludab River. After passing the mountain of Dezkouh on
the western slope with the Ghalat River, the river is diverted to the south and goes to the
Mansouri village of Behbahan city and passing through the north of Behbahan plain with
several large and small lobes, including the water of the crust. This river is blended on the
eastern slopes of Mount Aralon with the river Baba Ahmad and passes through the south of
Ramhormoz city with the riverside abrazazk and Aala and beside the city of Ramshir in the
name of the rivers of Jarahi to the Jarahi section of the port city of Mahshahr and is 17
kilometers north of the port of Mahshahr It crosses and goes northwest to the Persian Gulf. The
basin of the Rivers Jarahi and Zohreh rivers is made up of two independent and separate sub-
basins adjacent to each other, which are seen in the form of a single unit due to similarities
between the two sub-basins. To study the Maroon River discharge, we use the hydrometric
information of the 10 selected stations along the river. Two Man-Kendall tests and Sen
estimators, which are one of the most common non-parametric methods, were used for
analyzing the flow rate at the annual scale. Ten synoptic stations located in the area of Zohreh -
Jarahi that had statistics during the years 1345 to 1392 were selected and the two tests were
applied to their data, and the results of these two methods were compared together. The results
showed that the efficiency of the two methods is similar in many cases in the analysis of
sedimentation and sedimentation trend, indicating a significant decrease in the flow rate at these
stations. In this study, an artificial neural network was used to predict and estimate the Maroon
River discharge. The data used included rainfall, rainfall and annual and monthly temperatures,
and monthly rainfall data from the station that were collected from the Water Resources
Management Agency of Iran. The qnet 2000 software has been used to model the discharge
using artificial neural network. For modeling using artificial neural network, three modes were

considered:

A. Investigating the effect of stimulus functions on artificial neural network learning
B. To study the effect of intermediate layers on learning the artificial neural network

C. Investigating the effect of the number of input data on artificial neural network learning

The results of this study showed that among artificial neural network models, the neural

network model with Goss actuator function and the number of intermediate layers of 3 with the



highest correlation coefficient in the training and verification phases were 0.617 and 0.633 as
the model. The highest was estimated in the forecast and estimation of the Maroon River

discharge.

key words: Mann-Kendall test, Artificial Neural Network, Discharge, Maroon River, Zohreh —

Jarahi basin
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