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Table 1 Calculating Van Genuchten equation parameters in different methods

g Og/emtem® O /emPem® o fem’! m N RAAHE R B
SCHR[2] 0.363 0.053 0.013 0.7642  4.241 0.108 234
SCHRTS] 0363 0.053 0014 07617 4.197 0.147 387
PPGA 0.363 0.057 0.014 0.6605  2.946 0.063 827

#2 PPGA L HA AR 1 () € - e

Table 2 Contrast data between measurement and different method simulations

/'3\ <E 3, -3 =1 m/%
S hem K6 /em*cm FAXF R %
S SCHR[2] SCHR[8] PPGA SCHR[2] SCHRS] PPGA
5 0.363 0.363 0.363 0.363 -0.001 -0.001 -0.022
30 0.347 0.322 0.309 0.300 -7.304 -10.96 -13.46
70 0.279 0.262 0.242 0.254 -5.929 -13.37 -8.825
100 0.165 0.160 0.143 0.186 -3.273 -13.60 12.77
200 0.095 0.067 0.064 0.097 -29.66 -32.19 2.112
300 0.081 0.057 0.056 0.076 -29.93 -30.68 -6.703
500 0.069 0.054 0.054 0.064 -22.15 -22.30 -7.356
1000 0.059 0.053 0.053 0.059 -10.04 -10.06 -0.338
1300 0.054 0.053 0.053 0.058 -1.792 -1.798 7.557
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Table3 Van Genuchten equation parameters estimated by PPGA

Tk Og/em*em® O, /em*em® @ fom m n R HE DU bR K fF
40 Mt 0.377 0.083 0.0148  0.7837 4.623 0.037 040
YUAS R 0.374 0.081 0.0152  0.8006 5.015 0.026 068
A B 0.274 0.060 0.0239  0.6531 2.882 0.017 838
TR 0.270 0.055 0.0243  0.6497 2.855 0.025 770
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Table4 Contrast data between measurement and different method simulations

I #Ah/ecm 10 50 100 200 400 800 1000 1300  “F¥ygaxt
Sl 0377 0330 0.146  0.106 0.092 0.083 0.079 0076 {HIRZE/%
SCHRE2] 0380 0318 0.160  0.087 0.073 0.070 0.070  0.070 10,943
MWBE AR ZE% 0796 -3.636 9589 -17.925 -20.652 -15.663 -11.392  -7.895
PPGA 0377 0330 0.146  0.089 0.083 0.083 0.083  0.083 5.000
HKE 0 FARRZE/% <0009 0.016  0.067 -16287 -9.274  0.046 5085 9219
Jem*cm™ S 0374 0326  0.131  0.092 0.089 0.081 0.078  0.074
SCHR2] 0380 0325 0.136  0.077 0.071 0.070 0.070  0.070 0037
ARV AR 2% 1.604  -0307 3.817 -16304 -20225 -13.580 -10.256 -5.045
PPGA 0374 0326 0.131  0.084 0.081 0.081 0.081  0.081 1837

AR AR /% -0.005 -0.101  -0.208  -8.300 -8.754 0.016 3.853 9.462

5 PPGAHABI VAR 6 -h Bl 15 S B i LAt ()

Table5 Contrast data between measurement and different method simulations

I #Ah/ecm 10 50 100 200 400 800 1000 1300 P4t
S 0272  0.173  0.093 0.074 0.066 0.061 0.059  0.057  fHIR%E/%
SCHR[2] 0271  0.191  0.102  0.065 0.055 0.053 0.053  0.052 L0167
BRI  MXHEZ/% 0368 10405  9.677  -12.667 -16.667 -13.115 -10.169 -8.772
PPGA 0272 0.172  0.099  0.071 0.063 0.061 0.061  0.060 3051
SRR MXRZE% 0084 0519 6.628  -3.927 4503  -0292 2610  5.841
fem®-em™ S 0268  0.167  0.081  0.069 0.062 0.056 0.054  0.052
SCHR[2] 0268  0.165 0.088  0.061 0.054 0.053 0.052  0.052 05
TRAWE AHRZE% 0000 -1.198  8.642  -11.594 -12.903  -5.357  -3.704  0.000
PPGA 0268  0.167 0.094  0.066 0.058 0.056 0.056  0.056 4570

FHXTRZE % -0.159  -0.241  16.561  -3.813 -6.190 -0.223 2.923 6.453
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Estimating parameters by solving Van Genuchten equation
using Genetic Algorithm

Xu Xiaojian
School of Civil Engineering; Hefei University of Technology, Hefei, China (230009)

Abstract

The Van Genuchten's Equation(VGE) of the curves which are used to describe the feature of soil
water movement is super-set and nonlinear. Traditional method such as the least squares method
calculating the VGE's parameters often results in a high margin of error because of complication and
artificial factors. Genetic algorithms (GA) is a new outstanding evolutionary computation method to
solve complex nonlinear model, it is based on natural selection and natural genetic mechanisms.
Therefor, in this paper, real coding based poly-population genetic algorithm (PPGA) was applied on
the VGE's parameters optimization. With the help of software Matlab environment, the solution
program of PPGA was compiled, then some examples of PPGA estimating the VGE's parameters was
given. The results show that PPGA solution can effectively fit the measured data, and PPGA is a high
algorithm with many good properties such as high efficiency, high precision, rapid calculation speed,
small artificial factors, etc. Consequently, PPGA can be used as a new method to calculate Van
Genuchten equation parameters.

Keywords: genetic algorithm; Van Genuchten equation; parameter optimization
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