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Table 1  Soil particle size composition
ki 4% Particle size( mm) 0~0.02 0.02 ~0.05 0.05 ~1
‘B 43 kb Percent( % ) 23.75 40. 51 35.74
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Table 2 Effect of weight coefficient on correlation coefficient

ISIA
2

and standard deviation

LEPSES 4

Correlation coefficient

P ifi 22

Standarddeviation

HUHE R

Weight coefficient

0 K* 0 K*
0.2 0. 966 0.972 0.011 6 2.110
0.5 0.977 0.952 0.007 4 2.369
0.8 0.980 0.939 0.005 2 3.462
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Fig. 2 Measured vales of water content and K* concentration
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Fig. 3 Fitness of the particle swarm algorithm
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Fig. 4 Measured and calculated value of water content and K* concentration

after 780 minutes (a Water content,b K* concentration)
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Table 3 Time and accuracy of the calculation( GA \PSA and PSO)

R7R i} ] Time ( min) 3 W {H Fitness
Algorithm 200 350 700 200 350 700

GA 50.54 70.75 120.8 0.125 0.065 0.001 13
PSA 8.35 12.75 24.54 0.183  0.125 0.004 38
PSO 35.21  47.45 65.42 0.097 0.026 0.001 12
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USING PARTICLE SWARM-FINITE DIFFERENCE ALGORITHM TO IDENTIFY
TRANSPORT PARAMETERS OF WATER-SOLUTE IN ADSORPTIVE SOIL

Ren Changjiang ' Bai Dan'"  Zhou Beibei' Liang Wei® Chen Yan'
(1 Institute of Water Resources and Hydroeleciric Engineering of Xi’an University of Technology, Xi’an 710048, China)
(2 Tourism and Environment College of Shaanxi Normal University, Xi’an 710062, China)

Abstract It is the key to numerical modeling of water and solute transportation in unsaturated soil to identify param-
eters of the transportation. Based on the vertical one-dimensional equation for transportation of water-solute in unsaturated
adsorptive soil, a multi-target optimized model for identification of parameters of water-solute transportation was estab-
lished, using KBr as infiltration solution and the minimum standard deviations between measured and observed values of
water content and solute concentration as targets of optimization. The multi-target optimization issue was converted into a
single-target one, with the weight coefficient method. The particle swarm optimization ( PSO) algorithm of dynamic weight
and asynchronous time-varying learning factors was used to solve the model. A soil column experiment was conducted in
lab to determine water content and spatial distribution of K" at the time of 220,380 and 780 minutes, separately. The data
of the first two time groups were used for identification of parameters, and those of the third group for validation. Results
show that the correlation coefficient between measured and calculated values of water content and K* concentration was
0.977 and 0. 952, when the weight coefficient of the treatment of 780 min infiltration was 0. 5, demonstrating that they are
well dovetailed and that it is feasible to use PSO to identify soil transportation parameters of water and solute in the soil.
The numerical simulation indicates that the higher the weight, the higher the correlation coefficient between measured and
calculated values of water content and the lower the correlation coefficient between measured and calculated values of K*
concentration.

Key words Water transport; Solute transport; Particle swarm algorithm ; Finite difference method ; Parameter identi-

fication; Multi-target function
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