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Parameter Optimization of Water Quality Model : Implementation of Genetic

Algorithm and Its Control Parameters Analysis
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Abgtract :Parameter identification plays an important role in environmental mode gplication. Asacommonly used globa optimization
method , genetic agorithm (GA) has very smple structure, the key related to whether apractica issue can be olved usng GA or not
isagorithm desgn and sdection of the control parameters. Based on the feature of parameter optimization of water quaity modd ,
orthogona test method was proposed for reviewing dfects of different control parameters of GA on the performance of water quality
parameter optimization. The results indicate that orthogonal method could identify key factors, and as provide possble optimized
experiment plan. It is concluded that GA can be gplied to the research on parameter identification of conplicated water qudity

modd .
Key wor ds :parameter identification; water quality modd ; genetic algorithm; globa optimization; orthogona experiments
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Table 1 Parameters needed to identify in water quaity mode
K12C 20 /d? 0.2 0.05 0.35
K20C 20 /d?t 0.05 0.01 0.2
KiC /d-?t 2.5 1.5 4
K1RC 20 /d?t 0.1 0.05 0.2
NCRB (mg/ mg) , 0.25 0.25 0.2 0.3
PCRB (mg/ mg) , 0.025 0.025 0.02 0.03
KDC 20 CBOD /d?t 0.03 0.01 0.1
K2 20 ) /d?t 0.15 0.1 0.2
K71C /d?t 0.03 0.01 0.1
K83C /d-?t 0.03 0.01 0.1
1.2
( 1[14 17]) 2
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2
Table 2 Orthogond experiment scheme and results
1 1 20 2 0.7 3 0.1 90 % 1.72
2 3 100 4 1.0 1 0.01 2 70 % 9.05
3 2 50 4 3 2 2 12.83
4 4 200 2 1 3 1 1 8.88
5 1 0.9 1 2 2 22.20
6 3 0.5 3 4 1 1 1.79
7 2 1 1 2 1 13.42
8 4 3 3 1 1 2 4.22
9 1 1 0.2 3 1 2 28. 60
10 3 3 2 0.05 3 2 1 5.79
11 2 3 4 2 1 1 1.29
12 4 1 2 2 2 2 7.67
13 1 4 2 1 1 1 4.84
14 3 2 4 1 2 2 3.32
15 2 2 2 4 1 2 5.11
16 4 4 4 4 2 1 6.21
1 57. 36 51.48 53.55 25. 80 63.79 43. 95
2 32. 66 19.04 23.41 19.74 73.16 93. 00
3 19. 95 33.50 20. 56 56. 10
4 26. 98 32.93 39.42 35.31
1 14. 34 12. 87 13. 39 6.45 7.97 5. 49
2 8.16 4.76 5.85 4.93 9.14 11.63
3 4.99 8.38 5.14 14. 02
4 6.75 8.23 9.86 8.83
7.59 8.11 8.25 9.09 1.17 6.13
(2) :
: (100) (0.7) ,
(0.2) ( ) ( (2) 4
) (90 %) . 16
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(90 %) . ,
, 1.01, (3
(1.29). )
’ (2) 7
(2)
2 , 13 ”
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Fg.2 Comparisonsof GA search processes
3
Table 3 Parameter optimization results
PR / %
K12C 0.2 0. 20531 2.7
K20C 0.05 0. 05055 1.1
K1C 2.5 2.5163 0.7
K1RC 0.1 0. 10063 0.6
NCRB 0.25 0. 24968 0.1
PCRB 0. 025 0. 02455 1.8
KDC 0.03 0. 03044 1.5
K2 0.15 0.15132 0.9
K71C 0.03 0. 03037 1.2
K83C 0.03 0. 02976 0.8
5
(1)
(2) :
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