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Highlight 

Determination of flow discharge in flooded rivers always has been considered 

by hydraulic researchers. In flood condition, water level will rise above the 

bankfull level and water enters into the floodplains. In these circumstances, due to 

large velocity difference in main channel and floodplains, a lateral shear stress is 

created at the interface line and will considerably influence the flow hydraulics 

such that using conventional methods of flow discharge computation lead to high 

error. Until now several methods have been proposed for precise calculation of 

flow discharge in flooded rivers which most of them have huge computations. In 

this study, a new method known as Group Method of Data Handling was used. In 

this method, based on the effective input parameters, a general relationship in the 

form of polynomial will be introduced for flood discharge calculation and the 

coefficients of these equations will be estimated using optimization techniques. For 

this purpose, three dimensionless variables of the depth ratio, coherence parameter 

and flow discharge ratio (obtained by Manning equation) were selected as input 

variables and actual flow discharge ratio as output variable. By using of hydraulic 

and geometric data of 30 laboratory and filed compound channels, the relationships 

of Group Method of Data Handling were presented. Results showed that the model 

which uses two input variables of coherence parameter and flow discharge ratio has 

the best accuracy.    
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Importance 

Compound channels have widespread applications in flow and environmental 

hydraulic engineering fields (e.g. flood alleviation schemes, river dredging, flow 

measurement, design of irrigation canals). These sections with wide floodplains have 

vital role in considerable flow retarding and reduction of flood volume at the 

downstream reaches. Beside to the great importance of compound channels, there is 

an essential need for accurate prediction of their flow discharge. Soft computing 

techniques with covering many fields in engineering and sciences, are appropriate 

tools for developing stage-discharge curves of compound channels.   

Introduction (Hypothesis and aims) 

A major area of uncertainty in river channel analysis is that of accurately 

predicting the flow capacity of compound river channels. Due to the existence of 

strong vertical vortices along the interface, the prediction of stage-discharge curve 

for compound channels becomes difficult. Many studies have been carried out to 

provide an accurate estimation of flow conveyance. However, none as yet has led to 

a general applicable method for a compound channel with different geometry 

roughness characteristics. By fast progress in application of soft computing 

techniques in many engineering fields, the complex issue of flow discharge in 

compound channels may be treated properly with a new technique known as Group 

Method of Data Handling. This method is very convenient solution for problems with 

three to five effective parameters. Ih this method, an explicit equation is developed 

which embeds all input parameters with different coefficients and exponents. The 

main adventage of this equation compared with the other soft computing techniques 

(e.g. neural netwroks, support vector machines, K-nearest neighbor) is its simplicity 

for application in very different conditions of input parametrs.    

 


