27

6 2007

12

Vol.27 No.6 Advances in Science and Technology of Water Resources Dec. 2007

710054 2. 830011

PSO

DPSO

X824 TP274 A 1006-7647 2007 06-0001-05

Application of particle swarm optimization algorithms to determination of water quality parameters of river streams//
GUO Jian-ging! LI Yan? WANG Hong-sheng! ZHOU Hong-fei> 1. Institute of Environmental Science & Engineering ~Chang’

an University  Xi' an 710054 China 2. Xinjiang Institute of Ecology and Geography Chinese Academy of Sciences Urumqi
830011 China

Abstract The particle swarm optimization PSO  algorithms were applied to analysis of 1D tracing test data of river streams with
tracers instantaneously injected and further to optimization of functions to estimate the water quality parameters of river streams.
The influences of the number of particles and the range of initial values adopted for water quality parameters to be evaluated on the
convergence of the PSO algorithms were studied by numerical experiments. The result shows that the PSO algorithms are effective
for function optimization to estimate water quality parameters of river streams with tracing test data. Some conclusions are also
drawn the convergence of PSO algorithms and the computation time are influenced by the number of particles and the large
number of particles can ensure the convergence of the calculation the range of initial values of the parameters to be evaluated is of
certain influences on the number of iteration and the larger the range the more the iteration number and the computation time.

Finally some problems for further research were put forward.

Key words water quality of river stream parameter evaluation particle swarm algorithm convergence of algorithm number of
particle
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/1075 /1075 /1075
5 2 655 <1.0 20 50 * * 200 10 550 4.63
5 5 655 <1.0 20 100 * * 200 20 623 5.79
5 10 788 <1.0 50 2 428 1.16 200 50 748 6.94
5 20 * * 50 5 495 1.16 200 100 937 9.26
5 50 * * 50 10 631 2.32 500 2 322 6.94
5 100 * * 50 20 681 1.16 500 5 496 11.57
10 2 528 <1.0 50 50 902 2.32 500 10 527 11.57
10 564 1.16 50 100 * * 500 20 564 12.73
10 10 687 1.16 100 2 405 1.16 500 50 715 16.20
10 20 * * 100 5 422 2.31 500 100 815 18.52
10 50 * * 100 10 622 3.47 1000 2 305 13.89
10 100 * * 100 20 642 2.31 1000 5 41 19.68
20 2 453 1.16 100 50 793 3.47 1000 10 439 19.68
20 5 657 <1.0 100 100 * * 1000 20 543 24.31
20 10 718 <1.0 200 2 365 3.47 1000 50 718 21.25
20 20 761 1.16 200 5 464 4.63 1000 100 801 35.88
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