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Abstract

With developing of entropy theory and genetic programming based on maximum entropy and
natural evolution, respectively, these methods have been applied extensively to the variety of
engineering sciences such as fluid mechanics and hydraulics. In this study, entropy, genetic
programming and conventional methods such as logarithmic, power law and Vanoni relations were
used for estimation water flow velocity distribution in open channels. For comparing the mentioned
methods, experiments were carried out in an experimental flume with a smooth bed in the hydraulic
laboratory of the University of Tabriz. The flow discharges ranged from 4.8 to 32.89 Lit/s. For each
flow discharge, the vertical velocity profiles were prepared with aprecision of 0.1 cm/sand at 1 cm
intervals from the channel bottom. Results showed that entropy and genetic programming methods
were more accurate than the other methods for estimating the velocity distribution. Moreover the
entropy method in comparison with the genetic programming showed higher accuracy and therefore

it could be used for estimating the velocity profiles with a good accuracy in open channel flows.

Keywords. Entropy theory, Genetic programming, Open channels, Ve ocity distribution
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4/9995 2/56712 0/797939  0/740443 1/30024 19/4 16/1 15/0 6/76 2
4/9022 2152234 0/918237 1/84696 1/54802 20/4 22/00 20/4 1021 8
5/7728 4104363 1/3089 3/12664 0/891106 2412 2017 19/8 11/91 9
6/8277 4124708 2/03914 0/573078 1/07475 25/6 18/2 172 10173 10
6/6509 4152633 1/72052 1/90705 0/72361 2714 19/4 18/5 12/02 1
7/8703 4/41131 3/20078 1/32308 1/31218 24/5 26/4 24/5 14/08 14
8/1229 4/72184 3/34204 1/60955 1/76422 24/6 25/9 241 14/48 15
4/9143 5/29102 1/39814 2/4598 1/10715 3319 15/5 1317 10/93 16
12/4431 4116148 5/21833 1/8121 2/29748 17/6 4013 3712 15/82 17
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8/2395 4124085 2/26698 1/58528 1/55573 2412 29 26/9 15/48 19
714120 5/30867 2/80299 1/4884 1/7916 3017 2416 2213 17/30 20
10/4564 4/81782 3/34891 1/8279 1/57346 28/3 30/5 2011 20/36 24
12/2152 6/03857 4/05352 2194027 2/30387 2719 7303 34/7 21/67 2
7/7519 2/31539 2197482 3/72979 5/53416 35/1 44/8 38/7 32/89 30
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7/8968 5/9097 6/68008 6/86108 7/14336 6/76 2
9/1789 9/317 10/209 9/39107 10/7433 10/21 8
11/9202 10/1803 11/5348 10/0424 12/1164 11/91 9
12/6404 8/92548 10/0177 10/5294 11/0192 10/73 10
13/3741 10/0075 11/3968 10/895 12/2269 12/02 11
11/2136 12/337 12/8789 13/6643 14/1055 14/08 14
11/9202 12/9403 13/5952 1414227 14/8352 14/48 15
12/029 7/8575 10/4991 12/7635 11/0244 10/93 16
12/1321 14/8055 14/3919 16/006 15/8009 15/82 17
12/6406 14/4255 15/5685 15/542 16/4365 16/35 18
13/0825 13/947 14/9623 15/9688 15/6917 15/48 19
17/2346 14/6455 16/3026 16/8911 17/5469 17/30 20
14/8805 18/2925 19/0919 19/5577 20/6777 20/36 24
16/8539 19/113 20/0625 21/7718 21/0534 21/67 26
29/5452 32/7288 33/5516 34/0655 35/8295 32/89 30
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