Judls
Sla g ol 1393 JLo 10 b 1 elaain 20 )l 240l | S 5 T jtils 4y i

eeeeee

(oS A 31 00lat by phwd (599 33 (S g 30D (i 33 Oladio (St s
S § (5 3 g4l g 9 (SSgman

" gmalis p 571

9210307 : iy 55 Q0/05/08 1l s b
s o0 (55 5LaS eSS (o e 5,5 Slsbel ™

akabbaspour@yahoo.com ;| S Sl oy (LIS J shns -

o S5 s 555 o OBy OBLE b 5 Gae Jalad b (Sl gouas (i cliadidne sl Gaas 5o
olutand S35 (g3l 5 uaedSud Jao 5 eoliil b wdlb oo sl 0558 sae 5 s ) i) 51
JS oo cutly 1,5 2/025 50/085 su gune 5o siws e 5535 510 B 1/9 suguns 5o oloa 4yl o8 sae ws S
(GP) &3 (symytebiy o e i sla Juo oy (isel (sl (Slooma (i Slaalie suls 454 ulaas
ool saalie G pea Gl S5 (s5a546bip 9 prme 4Sd Jao g0 58 L3 a8 oo GLED B ol sad saliil
Lol sad dwlio 503 Slaws (61w e balss b Ladae (ol ol wisls sga s Jas sad Guin 5 sad ¢S
ol bl b anlie Hu SiB) (hatebin o ouae sladae Jhulae glbd 8 S aladl gla o) 4 a5
coal sk Bl 3250 laged g oaby Yalas & 4GP Jus ) susl cuaws el Gaiges il SIS Jlaie

e Sae e Sl (Sl goas By o) S (S5 500l lsuls slasls


mailto:akabbaspour@yahoo.com
mailto:@yahoo.com

1392 Jls 120 s 23l | S5 5 T il 4y s soples 2

Prediction of Hydraulic Jump Characteristics on Rough Bed Using Artificial
Neural Network and Genetic Programming

A Abbaspour " *

Received: 30 July 2011 Accepted: 28 May 2013
"Assoc. Prof., Dept. of Water Engin., Faculty of Agric., Univ. of Tabriz. Iran
“Correspoding Author Email: akabbaspour@yahoo.com

Abstract

In the present research the hydraulic jump characteristics such as depth and length of the jump
on rough beds as functions of roughness height and initial Froude number were simulated using
artificial neural network (ANN) and genetic programming (GP) models. In the experiments, initial
Froude numbers and roughness ratios were in the range of 1.9 to10 and 0.085 to 2.025, respectively.
Totally, 454 sets of the observed data were used in training and testing process of the proposed
ANN and GP models. The results of the both artificial neural network and genetic programming
models had good agreements with the measured data. Also the results of these models were
compared with the known empirical equations for rough beds. It was shown that the ANN and GP
models had less computational errors than the empirical equations. Also, the outputs of the GP

model were presented in the form of mathematical equations and tree graph.

Key words: Artificial Neural Networks, Hydraulic jump, Genetic Programming, Rough bed.
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