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Abstract

Density current is one of the most important factors in the sedimentation process of dams. Because this current is one of the important factors affecting
the reduction of life efficiency of large dams, so understanding sedimentation patterns to manage the reservoir of dams is very effective. Accordingly,
in this study, the reduction percentage of the density current head flux under the influence of trapezoidal permeable barriers (filled with sand grains
with a diameter of 0.5 cm) is investigated also variable parameters effect such as discharge, slope, concentration and height of obstacles on density
current control is examined experimentally, based on the results, the reduction percentage of the density current head flux was modeled using the
artificial neural network feed-forward method and the classical multivariable regression method, and the performance of these two methods was
compared. The results showed that the intelligent method of feed-forward artificial neural network has a significant advantage over the multivariable
regression method in modeling the reduction percentage of the density current head flux.

Keywords: Density current, Feed-forward artificial neural network, Head reduction percentage, Multivariable regression.
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Figure 1. The process of crossing the density current over obstacles (Asghari pari et al., 2010)
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Figure 2. Laboratory flume view (Asghari Pari et al., 2010)
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Table 1. Genetic algorithm framework
(Kochenderfer and Wheeler, 2019)

Genetic algorithm

. Create an initial population set

. If the stop criteria are not met, the algorithm continues
. Do for each chromosome in the population

. Calculate the cost function for chromosomes

. Combine chromosomes

. The new generation will replace the old generation
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Table 2. Performance of feed artificial neural network for different network structures

Train Test
Row Structure R RMSE R RMSE
3 4-3-1 0.8779 0.04 0.01 0.01
4 4-4-1 0.8738 0.09 0.9053 0.03
5 4-5-1 0.87 0.007 0.97 0.008
The reduction 6 4-6-1 0.9757 0.003 0.7203 0.01
percentage of 7 4-7-1 0.9311 0.015 0.597 0.03
the density 8 4-8-1 0.9987 0.009 0.9235 0.009
current head 9 4-9-1 0.9709 0.0002 0.7212 0.004
flux 10 4-10-1 0.9839 0.0009 0.8247 0.02
11 4-11-1 0.9881 0.003 0.4568 0.05
12 4-12-1 0.8474 0.03 0.9501 0.05
13 4-13-1 0.9869 0.0001 0.9675 0.001
14 4-14-1 0.9634 0.009 0.6021 0.05
15 4-15-1 0.988 0.001 0.854 0.01
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Table 3. Results of data modeling by polynomial regression and genetic algorithm

Train Test
Row Structure R RMISE R RMISE
1 P(1,1,1,1) 0.8725 0.1255 0.86 0.5228
2 P(1,1,12) 0.882 0.1181 0.883 0.1229
3 P(1,1,2,1) 0.9131 0.1048 0.9092 0.222
4 P(1,2,1,1) 0.8477 0.1983 0.8243 0.1353
5 P(2,1,1,1) 0.8729 0.1254 0.8204 0.2369
6 P(1,1,2,2) 0.9215 0.0884 0.913 0.1761
The reduction 7 P(1,2,1,2) 0.8316 0.3511 0.7967 0.4247
percentage of the 8 P(2,1,1,2) 0.8883 0.118 0.8809 0.1426
density current head 9 P(1,2,2,1) 0.8836 0.5027 0.8736 0.1364
flux 10 P(2,1,2,1) 0.9137 0.1049 0.9117 0.1251
11 P(2,2,1,1) 0.8535 0.2347 0.827 0.1236
12 P(1,2,2,2) 0.9338 0.1176 0.9167 0.1889
13 P (2,1,2,2) 0.8573 0.225 0.8841 0.1615
14 P(2,2,1,2) 0.8858 0.1559 0.883 0.1035
15 P(2,2,2,1) 0.8816 0.3839 0.981 0.3491
16 P (2,2,2,2) 0.9263 0.1306 0.9051 0.1259
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Figure 4. Regression diagram of testing and training
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Figure 5. Comparison of artificial feed neural network and multivariable regression (a) RMSE comparison (b)
regression comparison
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