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Modified particle swarm optimization algorithm based estimation of
river water quality parameters

YUAN Hua®,LIU Yuan-hui*,GUO Jian-qing” ,ZHANG Hong-bo",FU Cui*

(a College of Science sb College o f Environmental Science & Engineering sChang’ an University , Xi’an,Shaanxi 710064 ,China)

Abstract: [Objective) This study adopted modified particle swarm optimization algorithm for solving
river water quality models to obtain an effective model for estimation of river water quality parameters.
[ Method) Chaos optimization algorithm was incorporated into particle swarm optimization algorithm to im-
prove global search capability. Then the modified particle swarm optimization algorithm was established
with improved accuracy using simplex algorithm. The modified particle swarm optimization algorithm was
used to solve one dimensional and two dimensional water quality models. [Result] The modified particle
swarm optimization algorithm was successfully used in estimating water quality parameters for one dimen-
sional and two dimensional models. The range of initial values had influences on computation time. The
modified algorithm had better convergence and higher accuracy. [Conclusion] The modified algorithm was
proved to be an effective way to estimate parameters for river water quality models.

Key words: environmental hydraulics; water quality model of river; parameter estimation; particle

swarm algorithm;transversal diffusion coefficient
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Table 1 Comparison of pollutant mass concentrations at two observation sections
V1 e/ 2/ V1 e/ 2/ 1 e/ 2%
(y2)/m (mg*m *) (mg *m %) (y2)/m (mg*m *) (mg *m %) (y2)/m (mg*m %) (mg*m %)

6 709. 382 562. 134 24 74.768 137.757 42 0.137 2.686

9 645. 900 530. 146 27 34.662 85.202 45 0.032 1. 089
12 525.523 466. 025 30 14. 359 49.119 48 0.007 0.412
15 382.086 381. 848 33 5.316 26. 394 51 0. 001 0. 145
18 248. 240 291. 631 36 1. 758 13. 220
21 144. 120 207. 607 39 0.520 6.172
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Table 2 Comparison of convergence rate for one dimensional river water quality model

between PSO algorithm and CPSO algorithm

. BB % o BB %
LI . Rate of convergence BT 8 . Rate of convergence
Number of particle - Number of particle - —
PSO CPSO PSO CPSO
200 96 100 60 89 100
100 91 100 30 85 100
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Table 3 Comparison of CPSO algorithm and PSO algorithm for solving two dimensional river water

quality model with different initial conditions
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