
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/296333660

Development of Group Method of Data Handling based on Genetic Algorithm

to predict incipient motion in rigid rectangular storm water channel

Article  in  Scientia Iranica · July 2017

DOI: 10.24200/sci.2017.4083

CITATIONS

7
READS

317

5 authors, including:

Some of the authors of this publication are also working on these related projects:

Alluvial Stable Channels View project

The Influence of Soil Characteristics to the Hydraulic Performance in Bioretention System View project

Isa Ebtehaj

Razi University

114 PUBLICATIONS   1,465 CITATIONS   

SEE PROFILE

Hossein Bonakdari

Razi University

296 PUBLICATIONS   2,862 CITATIONS   

SEE PROFILE

Charles Hin Joo Bong

University Malaysia Sarawak

36 PUBLICATIONS   193 CITATIONS   

SEE PROFILE

Aminuddin Ab Ghani

Universiti Sains Malaysia

225 PUBLICATIONS   2,392 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Aminuddin Ab Ghani on 02 November 2017.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/296333660_Development_of_Group_Method_of_Data_Handling_based_on_Genetic_Algorithm_to_predict_incipient_motion_in_rigid_rectangular_storm_water_channel?enrichId=rgreq-6fd754ca5c491722005d033e77f9ff37-XXX&enrichSource=Y292ZXJQYWdlOzI5NjMzMzY2MDtBUzo1NTYyMDkzOTg0NTYzMjBAMTUwOTYyMjA2MjAzMg%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/296333660_Development_of_Group_Method_of_Data_Handling_based_on_Genetic_Algorithm_to_predict_incipient_motion_in_rigid_rectangular_storm_water_channel?enrichId=rgreq-6fd754ca5c491722005d033e77f9ff37-XXX&enrichSource=Y292ZXJQYWdlOzI5NjMzMzY2MDtBUzo1NTYyMDkzOTg0NTYzMjBAMTUwOTYyMjA2MjAzMg%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Alluvial-Stable-Channels?enrichId=rgreq-6fd754ca5c491722005d033e77f9ff37-XXX&enrichSource=Y292ZXJQYWdlOzI5NjMzMzY2MDtBUzo1NTYyMDkzOTg0NTYzMjBAMTUwOTYyMjA2MjAzMg%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/The-Influence-of-Soil-Characteristics-to-the-Hydraulic-Performance-in-Bioretention-System?enrichId=rgreq-6fd754ca5c491722005d033e77f9ff37-XXX&enrichSource=Y292ZXJQYWdlOzI5NjMzMzY2MDtBUzo1NTYyMDkzOTg0NTYzMjBAMTUwOTYyMjA2MjAzMg%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-6fd754ca5c491722005d033e77f9ff37-XXX&enrichSource=Y292ZXJQYWdlOzI5NjMzMzY2MDtBUzo1NTYyMDkzOTg0NTYzMjBAMTUwOTYyMjA2MjAzMg%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Isa_Ebtehaj2?enrichId=rgreq-6fd754ca5c491722005d033e77f9ff37-XXX&enrichSource=Y292ZXJQYWdlOzI5NjMzMzY2MDtBUzo1NTYyMDkzOTg0NTYzMjBAMTUwOTYyMjA2MjAzMg%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Isa_Ebtehaj2?enrichId=rgreq-6fd754ca5c491722005d033e77f9ff37-XXX&enrichSource=Y292ZXJQYWdlOzI5NjMzMzY2MDtBUzo1NTYyMDkzOTg0NTYzMjBAMTUwOTYyMjA2MjAzMg%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Razi_University?enrichId=rgreq-6fd754ca5c491722005d033e77f9ff37-XXX&enrichSource=Y292ZXJQYWdlOzI5NjMzMzY2MDtBUzo1NTYyMDkzOTg0NTYzMjBAMTUwOTYyMjA2MjAzMg%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Isa_Ebtehaj2?enrichId=rgreq-6fd754ca5c491722005d033e77f9ff37-XXX&enrichSource=Y292ZXJQYWdlOzI5NjMzMzY2MDtBUzo1NTYyMDkzOTg0NTYzMjBAMTUwOTYyMjA2MjAzMg%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Hossein_Bonakdari?enrichId=rgreq-6fd754ca5c491722005d033e77f9ff37-XXX&enrichSource=Y292ZXJQYWdlOzI5NjMzMzY2MDtBUzo1NTYyMDkzOTg0NTYzMjBAMTUwOTYyMjA2MjAzMg%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Hossein_Bonakdari?enrichId=rgreq-6fd754ca5c491722005d033e77f9ff37-XXX&enrichSource=Y292ZXJQYWdlOzI5NjMzMzY2MDtBUzo1NTYyMDkzOTg0NTYzMjBAMTUwOTYyMjA2MjAzMg%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Razi_University?enrichId=rgreq-6fd754ca5c491722005d033e77f9ff37-XXX&enrichSource=Y292ZXJQYWdlOzI5NjMzMzY2MDtBUzo1NTYyMDkzOTg0NTYzMjBAMTUwOTYyMjA2MjAzMg%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Hossein_Bonakdari?enrichId=rgreq-6fd754ca5c491722005d033e77f9ff37-XXX&enrichSource=Y292ZXJQYWdlOzI5NjMzMzY2MDtBUzo1NTYyMDkzOTg0NTYzMjBAMTUwOTYyMjA2MjAzMg%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Charles_Bong?enrichId=rgreq-6fd754ca5c491722005d033e77f9ff37-XXX&enrichSource=Y292ZXJQYWdlOzI5NjMzMzY2MDtBUzo1NTYyMDkzOTg0NTYzMjBAMTUwOTYyMjA2MjAzMg%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Charles_Bong?enrichId=rgreq-6fd754ca5c491722005d033e77f9ff37-XXX&enrichSource=Y292ZXJQYWdlOzI5NjMzMzY2MDtBUzo1NTYyMDkzOTg0NTYzMjBAMTUwOTYyMjA2MjAzMg%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_Malaysia_Sarawak?enrichId=rgreq-6fd754ca5c491722005d033e77f9ff37-XXX&enrichSource=Y292ZXJQYWdlOzI5NjMzMzY2MDtBUzo1NTYyMDkzOTg0NTYzMjBAMTUwOTYyMjA2MjAzMg%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Charles_Bong?enrichId=rgreq-6fd754ca5c491722005d033e77f9ff37-XXX&enrichSource=Y292ZXJQYWdlOzI5NjMzMzY2MDtBUzo1NTYyMDkzOTg0NTYzMjBAMTUwOTYyMjA2MjAzMg%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Aminuddin_Ab_Ghani?enrichId=rgreq-6fd754ca5c491722005d033e77f9ff37-XXX&enrichSource=Y292ZXJQYWdlOzI5NjMzMzY2MDtBUzo1NTYyMDkzOTg0NTYzMjBAMTUwOTYyMjA2MjAzMg%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Aminuddin_Ab_Ghani?enrichId=rgreq-6fd754ca5c491722005d033e77f9ff37-XXX&enrichSource=Y292ZXJQYWdlOzI5NjMzMzY2MDtBUzo1NTYyMDkzOTg0NTYzMjBAMTUwOTYyMjA2MjAzMg%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Universiti_Sains_Malaysia?enrichId=rgreq-6fd754ca5c491722005d033e77f9ff37-XXX&enrichSource=Y292ZXJQYWdlOzI5NjMzMzY2MDtBUzo1NTYyMDkzOTg0NTYzMjBAMTUwOTYyMjA2MjAzMg%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Aminuddin_Ab_Ghani?enrichId=rgreq-6fd754ca5c491722005d033e77f9ff37-XXX&enrichSource=Y292ZXJQYWdlOzI5NjMzMzY2MDtBUzo1NTYyMDkzOTg0NTYzMjBAMTUwOTYyMjA2MjAzMg%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Aminuddin_Ab_Ghani?enrichId=rgreq-6fd754ca5c491722005d033e77f9ff37-XXX&enrichSource=Y292ZXJQYWdlOzI5NjMzMzY2MDtBUzo1NTYyMDkzOTg0NTYzMjBAMTUwOTYyMjA2MjAzMg%3D%3D&el=1_x_10&_esc=publicationCoverPdf


Scientia Iranica A (2017) 24(3), 1000{1009

Sharif University of Technology
Scientia Iranica

Transactions A: Civil Engineering
www.scientiairanica.com

Development of group method of data handling based
on genetic algorithm to predict incipient motion in
rigid rectangular storm water channel

I. Ebtehaja,b, H. Bonakdaria,b;�, F. Khoshbina, Ch. Hin Joo Bongc,d

and A. Ab Ghanid

a. Department of Civil Engineering, Razi University, Kermanshah, Iran.
b. Water and Wastewater Research Center, Razi University, Kermanshah, Iran.
c. Department of Civil Engineering, Faculty of Engineering, University Malaysia Sarawak, Malaysia.
d. River Engineering and Urban Drainage Research Centre (REDAC), University Sains Malaysia.

Received 14 November 2015; received in revised form 2 February 2016; accepted 23 February 2016

KEYWORDS
Genetic Algorithm
(GA);
Group Method
of Data Handling
(GMDH);
Rigid rectangular
channel;
Incipient motion;
Sediment transport;
Storm water.

Abstract. Sediment transport is a prevalent vital process in 
uvial and coastal
environments, and \incipient motion" is an issue inseparably bound to this topic. This
study utilizes a novel hybrid method based on Group Method of Data Handling (GMDH)
and Genetic Algorithm (GA) to design GMDH structural (GMDH-GA). Also, Singular
Value Decomposition (SVD) was utilized to compute the linear coe�cient vectors. In
order to predict the densimetric Froude number (Fr), the ratio of median diameter of
particle size to hydraulic radius (d=R) and the ratio of sediment deposit thickness to
hydraulic radius (ts=R) are utilized as e�ective parameters. Using three di�erent sources of
experimental data and GMDH-GA model, a new equation is proposed to predict incipient
motion. The performance of development equation is compared using GMDH-GA and
traditional equations . The results indicate that the presented equation is more accurate
(RMSE = 0:18 and MAPE = 6:48%) than traditional methods. Also, a sensitivity
analysis is presented to study the performance of each input combination in predicting
incipient motion.
© 2017 Sharif University of Technology. All rights reserved.

1. Introduction

Urban drainage systems, commonly used to transport
storm water runo�s, are capable of easily transporting
storm water runo�s, but sedimentation can occur after
a speci�c period of time. Sedimentation in the urban
drainage system leads to reduction in the hydraulic
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capacity of the drain, which in return can cause 
ash

ooding [1]. One of the essential issues in sediment
transport is determining the minimum velocity needed
in order for the sediment to start to transport from
a stagnant state (incipient motion). Therefore, it is
crucial to fully understand the de�nition of \initial
velocity" in designing urban drainage systems. It can
be stated that generally the initial velocity occurs when
the 
ow around the particle is more powerful than
the resistance force of the particle weight [2]. So,
\incipient motion" occurs when the calculated shear
stress is greater than the critical shear stress of the
bed substances in the channel.

Evaluating the 
ow conditions that produce incip-




