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Abstract

Recently, water pollutions in rivers and canals have become the main issue for researchers. In addition, water pollutants have different effects
on human and aquatic health. So, the prediction of pollution in water in different water resources like rivers has been the main topic for
researching. The longitude dispersion coefficient which is experimental and theoretical method that is the best way for describing longitude
dispersion. In this study, a new method has been used for predicting the longitude dispersion by ANFIS developing with PSO and GA
optimization. For this purpose, the programs run with 116 normalizing data by writing of code in MATLAB software. The river wide, water
depth, velocity and Shear velocity were used for input parameter and dispersion coefficient was used for the porpuse parameter. Results
showed that the ANFIS-PSO model predicts dispersion coefficient with MSE=0.0037, RMSE=0.061 and R=0.9622 and ANFIS-GA model
predicts dispersion coefficient with MSE=0.012, RMSE=0.11 and R=0.739 that have better accurate than ANFIS with MSE=0.040m,
RMSE=0.200 and R=0.698. By evaluating the two models, it was found that the PSO algorithm has better performance than GA algorithm in
ANFIS model. The ANFIS-PSO model was the most accurate among the three studied models. Finally, it was concluded that the ANFIS-
PSO model is more appropriate model to estimate in RMSE, MSE and R for dispersion coefficient

Keywords: Artificial Intelligent, combined methods, modeling, pollution.
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Table 1. Previous study formulas for longitudinal dispersion coefficient following the general form

NO Formula\Constant Coefficient
DL
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u2g?
2 Fischer (1967) DL=0011
. DL 1 U
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2
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) D B u u
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Table 2. Comparison of models

Model RMSE R
Kashefipur and Falconer (2001) 2523  0.585
ANFIS 0.200  0.698
ANFIS-GA 0.110 0.737
ANFIS-PSO 0.061  0.962
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Figure 2. Flowchart of ANFIS-GA
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Table 3. Data (26)

Width Velocity ~ Shear velocity Dispersion coefficient Width  Depth ~ Velocity  Shear velocity Dispersion_coefficient
Number "™ Depth ") (mls) (m?fs) Number )" ") (mis) (mls) (m?fs)
1 80 2.74 0.034 0.0024 22.3 59 12.8 0.3 0.42 0.057 17.5
2 80 2.74 0.14 0.0097 34.9 60 24.08 0.98 0.59 0.098 101.5
3 37 0.81 0.29 0.07 23.2 61 11.89 0.66 0.43 0.085 20.9
4 42 0.8 0.42 0.069 30.2 62 21.03 0.48 0.62 0.069 25.9
5 67 0.55 0.35 0.044 30.2 63 48.7 0.55 0.26 0.052 37.8
6 86 2.93 1.2 0.53 153 64 92.96 0.71 0.16 0.046 414
7 203 1.35 0.39 0.065 92.9 65 51.21 0.65 0.62 0.044 29.6
8 20 0.42 0.29 0.045 13.9 66 97.54 1.15 0.32 0.058 119.8
9 13 0.81 0.37 0.081 13.9 67 40.54 0.41 0.23 0.04 66.5
10 20 1.2 0.45 0.099 32.5 68 4241 0.69 0.23 0.064 40.8
11 13 0.26 0.31 0.044 7 69 49.68 0.41 0.15 0.081 29.3
12 16 0.43 0.37 0.056 13.9 70 42.98 1.13 0.63 0.081 53.3
13 183 2.33 0.89 0.066 465 71 75.59 1.95 0.74 0.138 88.9
14 201 3.56 1.28 0.084 837 72 91.9 2.44 0.52 0.094 166.9
15 197 3.11 1.53 0.078 892 73 32 0.5 0.24 0.038 52.2
16 15.9 0.49 0.21 0.079 19.52 74 14.48 0.31 0.25 0.062 19
17 18.3 0.84 0.52 0.1 21.4 75 13.72 0.85 1.29 0.553 2.9
18 16.2 0.49 0.25 0.079 9.5 76 15.85 0.22 0.39 0.053 7.1
19 46.9 0.86 0.28 0.067 13.93 77 17.53 0.45 0.32 0.024 5.8
20 59.4 2.13 0.86 0.104 53.88 78 15.7 0.23 0.36 0.039 69
21 53.3 2.09 0.79 0.107 46.45 79 33.38 1.4 0.2 0.031 54.7
22 18.6 0.39 0.14 0.116 9.85 80 21.34 0.52 0.54 0.027 501.4
23 33.8 0.85 0.16 0.055 9.5 81 14.94 0.59 0.27 0.08 10.3
24 36 0.58 0.3 0.049 8.08 82 31.39 0.81 0.48 0.072 45.1
25 244 1.56 0.67 0.043 9.57 83 29.87 0.4 0.34 0.02 44
26 19.8 0.41 0.29 0.044 13.94 84 25359  1.62 0.61 0.032 143.8
27 86 2.94 1.2 0.514 153.29 85 161.54  3.96 0.29 0.06 130.5
28 15.8 0.39 0.32 0.06 9.29 86 152.4 3.66 0.45 0.057 227.6
29 19.8 0.52 0.43 0.069 16.26 87 15514 174 0.47 0.036 177.7
30 24.4 0.71 0.52 0.081 25.55 88 116.43 1.65 0.58 0.054 131.3
31 35.1 0.32 0.21 0.043 4.65 89 160.32 2.32 1.06 0.054 308.9
32 36.6 0.45 0.32 0.051 13.94 90 14.17 0.5 0.13 0.037 12.8
33 475 0.87 0.44 0.07 37.16 91 12.19 0.51 0.23 0.03 14.7
34 1829 223 0.93 0.065 464.52 92 21.34 0.93 0.36 0.035 24.2
35 201.2 3.56 1.27 0.082 836.13 93 7112  19.94 0.56 0.041 237.2
36 67.1 0.98 0.88 0.11 41.81 94 533.4 4.94 1.05 0.069 457.7
37 32.6 0.3 0.43 0.046 9.29 95 537.38 8.9 151 0.097 374.1
38 50.9 0.42 0.46 0.046 20.9 96 442 1.37 0.99 0.142 184.6
39 35.1 0.98 0.21 0.041 39.48 97 85.34 2.38 1.74 0.153 464.6
40 75 1.6 0.22 0.99 17 98 16.66 0.49 0.2 0.08 16.84
41 30 11 0.38 0.025 35.9 99 48.46 1.16 0.21 0.069 14.76
42 158 4.3 0.19 0.007 48.9 100 18.29 0.38 0.15 0.116 20.71
43 232 34 0.24 0.043 52 101 36.78 0.87 0.13 0.054 155
44 202 4.6 0.18 0.036 49.1 102 28.65 0.61 0.35 0.069 10.7
45 194 6.3 0.22 0.039 537.7 103 19.61 0.84 0.49 0.101 20.82
46 183 5.7 0.11 0.02 13.3 104 57.91 2.45 0.75 0.104 40.49
47 259 3.3 0.17 0.017 24.2 105 53.24 241 0.66 0.107 36.93
48 259 34 0.17 0.018 22.1 106 16.76 0.47 0.24 0.08 24.62
49 230 35 1.08 0.085 455.1 107 180.59 3.28 1.62 0.078 1486.45
50 176 3.4 1.61 0.082 966.2 108 2591 0.94 0.34 0.067 32.52
51 229 3.4 1.24 0.082 309.8 109 36.58 091 0.4 0.067 39.48
52 102 4.4 0.17 0.008 22.4 110 64.01 0.76 0.67 0.268 34.84
53 167 0.2 0.47 0.159 43.2 111 59.44 1.1 0.88 0.119 41.81
54 27 11 0.44 0.007 24.6 112 68.58 2.16 1.55 0.168 162.58
55 78 1.2 1.42 0.026 325.6 113 24.99 0.58 1.01 0.14 13.94
56 300 0.3 1 0.029 349.6 114 34.14 2.47 0.82 0.18 65.03
57 300 0.4 0.97 0.032 227.7 115 70.1 2.35 0.43 0.101 111.48
58 76 1.2 1.41 0.058 116.4 116 71.63 3.84 0.76 0.128 260.13
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