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Simplex- particle swarm algorithm for parameter estimation in two- dimensional water quality model of river

YUAN Fan', LIU Yuar hui', GUO Jiar qing?
(1. College of Science, Chang, an University, X {an 710064, China;
2. School of Environmental Science & Engineering, Chang an University, Xi an 710051, China)

Abstract: Simplex particle swarm hybrid algorithm (SM-PSO) was applied to analyze the experimental data of water quality of

river in two- dimensional transverse dispersion, and to estimate the transverse dispersion coefficient, mean velocity of river, and

location of continuous pollutant discharge. The results of numerical experiment show that: (1) SM-PSO algorithm can be effec

tively employed to analyze the experimental data of water quality and estimate water quality parameters. (2) Under the same

condition, the time performance indicator of SM- PSO is less than that of PSO algorithm. (3) The range of initial guess value of

water quality parameters has little influence on the convergence speed . (4) ci, ¢, and the range of initial guess value have symr

thetic influences on the search capability in operation. When ¢;= ¢,= 1.72, the search capability can be kept properly. SM- PSO

algorithm can overcome the problem of PSO algorithm where it easily drops into local convergence and premature convergence.

The hybrid algorithm was proved to be an effective way to estimate parameters for river water quality models.

Key words: w ater quality model of river; simplex algorithm; particle swarm algorithm; hybrid algorithm; time performance indicator
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Tab.1 T he original data

] €y €y €y
MM (mge sy (mge )| 2™ (g )/ (mge m)
6 709. 382 562. 134 30 14. 359 49.119
9 645. 900 530. 143 33 5.316 26. 394
12 525.523 466. 025 36 1.758 13. 220
15 382. 086 381. 848 39 0.520 6.172
18 248. 240 291. 631 42 0.137 2.686
21 144. 120 207. 607 45 0.0324 1.089
24 74.768 137.757 48 0. 00684 0.412
27 34. 662 85.202 51 0. 00129 0. 145

3.2 FRAHCMEBAA T B e e ik B Fxd
WS 8 %5 7R
MR T o1, 2 P58 TR TR A G 24
WA RN RE T 120 30 A5 B L1 da s B0 1) 3
Mo BRI e fH, 2 BT 2 (AR SR A8 AEA, 1



ROMF - FUR R AT H % RB = TR AR S8

BRI oo A8, 2 kL1 3k Pl S 8 JRy 3B e L A8, A
SCAE MR R b B vh T AR AN s DR AR ik
PRI BN E Bk K T7 2=, (H 21T I 45 S AA an A
PRAN BRIF[3] 5 (1) 5 V25 2, AT 56 348 K1 7 B A L o
R PSS M, HL 2 OB R n 3 R 1 1
HAE A WEEAT 73 Ar. BOPPEERUEE N = 50, — 4
T K AR R 560 2 B0 ah B B 23 ) FE A
(K] 2.5.8 Fi1 10 1%, X} SM-PSO Sk 24 3] A T 1)
AR B BEAT 100 IR IF 1H B IR AR B
18, 45 B3 2.
2
( )

Tab.2 Results under different settings on acceleration

coefficient and initial value
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Tab.3 The comparison of algorithm convergence rates
R SH A3 2 10 40 80
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