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Introduction

Development of irrigation and drainage networks is known as one of the most effective
approaches for the optimal use of limited water resources (Abbasi., 2011). But many of the
constructed networks suffer from different problems which raised from different reasons. Rahimi et
al. (2011) categorized these reasons as; poor design, improper construction operation, low quality of
construction materials, poor operation and maintenance, and geotechnical problems of the subgrade
materials. Stilling basins are commonly used structures in order to dissipate the energy in
downstream of chutes. In general, a hydraulic jump would be created at the end of the chute. The B-
type hydraulic jump takes place on the positively inclined plane of a chute under particular
conditions. In this condition, determination of the secondary depth and the length of the roller is
essential for protecting the structures. Since there is no proper analytical method to solve the
momentum equation for the mentioned condition, using of different smart techniques such as
artificial intelligence was considered recently. Caralo et al. (2011) developed different models for
determination of the flow characteristics for B-type hydraulic jump. Dusan etal. 2012 presented a
neo- Fuzzy system for predicting the weir coefficient. Akib etal. (2014) predicted the scouring depth
by using of neo- Fuzzy system. Azamathulla et al. (2012) developed a neo-fuzzy system for
prediction of the sediment transport. In this research, the application of two intelligence methods
including Neuro - Fuzzy Inference System and fuzzy inference system were investigated.

Materials and methods

In this research the application of artificial intelligence neuro - fuzzy inference and fuzzy
inference systems were discussed for determination of the secondary depth and the length of B-type
hydraulic jump. For this purpose,, the models were codified in the programming software of
MATLAB. The B-type hydraulic jump is shown in Fig.1 schematically. In such a hydraulic jump the
roller length (Lr ) and sequent depth ( h, ) is depended on inflow depth( k,), approach velocity( v;),

elevation of jump toe from the datum plane( z1) and the upstream bed slope (tan(8)).
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Figure 1- A schematic view of the B Type hydraulic jump

Statistical analysis was made for the evaluation of the reliability of the models. For this purpose,
Statistical indices including Coefficient of Determination (R?), and Root Mean Square Error
(RMSE), were used which can be defined as:

R = 2 XY % 1)

VZX?YY?
RMSE = F(XN_Y)TS 2

Results and Discussion

The data used for modeling were normalized and selected randomly . Then two models were
developed by artificial intelligence Neuro - Fuzzy Inference System and fuzzy inference system. The
results obtained from the models developed in this study were compared with the results of the other
models presented in table 1. In this study, 70 percent of the data were used for training and the other
30 percent of them were used for testing of the models. As it is obvious from Table 1 and based on
the statistical indices it is concluded that the results of models developed in this study are more
reliable in comparison with the regression model presented in this study.

Table 1- Model Comparison

Output RMSE R?

ANFIS (GAUSSIAN) h, 0.014 0.997

L, 0.033 0.983

Fuzzy h, 0.125 0.723

L, 0.143 0.721

Hager (1988) h, 0.022 0.957

L, 0.203 0.931

Kawagoshi and Hager h, 0.039 0.979
(1990)

L, 0.192 0.967

Conclusions

Based on the overall results obtained from this study it was concluded that the artificial
intelligence methods can predict the flow characteristics of hydraulic jump successfully. Also, it was
found that the results of Neuro-Fuzzy Inference System model are more reliable than Fuzzy inference
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system. Finally, the Neuro-Fuzzy Inference System model was suggested as a reliable method for
the flow hydraulic characteristics determination in B type hydraulic jump.
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