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Table I Clay loam Van Genuchten equation parameters

in different methods

Jiid oem™ ' B/em*c em™? B/em?r em™? n
K[ 3) 0.013 0.053 0. 363 4.241
k[ 6] 0.014 0.053 0. 363 4. 197

SPSO 0.013 0. 066 0. 359 4. 044
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Table 2 Van Genuchten equation parameters
calculated by SPSO

HeR 8./cm®*s em™? 6/ em®e em™? n o/cm” !

o b 0.352 0.063 5.336  0.013
o b i 0.359 0. 066 4.044  0.013
40 Tl I i 0.378 0. 085 4.450  0.015
A1 Tl i 0.374 0.082 4. 965 0.015
e A0 M6 34 0.274 0. 060 3. 065 0.023
WA AL 0. 269 0.057 3.441  0.023




84 el TR 241 2006 4
Fz3 TEAZEL - 0 BIBEZNEIRN b —)
Table 3 Contrast data between measurement and different method simulations
HE A h/em
b it
5 30 70 100 200 300 500 1000 1300
B | 0. 363 0. 347 0.279 0. 165 0. 095 0. 081 0. 069 0. 059 0. 054
Jis i MR 3] 0. 363 0. 361 0. 304 0.210 0.077 0. 060 0.054 0. 053 0. 053
P SPSO 0. 359 0. 354 0. 269 0.177 0. 083 0.071 0. 067 0. 066 0. 066
LB 7| 0. 362 0. 340 0.269 0. 141 0. 082 0. 069 0.061 0. 056 0. 053
W 3 HIRL 3] 0. 363 0. 358 0.258 0. 156 0. 066 0. 057 0. 054 0. 053 0. 053
SPSO 0. 352 0. 351 0. 266 0. 145 0. 067 0. 063 0.063 0. 063 0. 063
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Table 4 Contrast data between measurement and different method simulations
HE A h/em
b it
10 50 100 200 400 800 1000 1300
B | 0.377 0. 330 0. 146 0. 106 0.092 0. 083 0.079 0.076
Jis i MR 3] 0. 380 0. 318 0. 160 0. 087 0.073 0.070 0. 070 0.070
i SPSO 0.378 0. 328 0. 150 0.092 0. 086 0. 085 0. 085 0. 085
7| 0.374 0. 326 0. 131 0.092 0. 089 0.081 0. 078 0.074
R ik WHR[ 3] 0. 380 0. 325 0. 136 0.077 0.071 0.070 0. 070 0. 070
SPs0O 0.374 0. 325 0. 132 0. 085 0. 082 0.082 0. 082 0. 082
B | 0.272 0.173 0. 093 0.074 0. 066 0. 061 0. 059 0. 057
Jis i MR 3] 0.271 0. 191 0. 102 0. 065 0. 055 0.053 0. 053 0.052
A S?’SO 0.272 0.172 0. 096 0. 069 0. 063 0. 061 0. 061 0. 061
S92 0. 268 0. 167 0. 081 0. 069 0. 062 0. 056 0. 054 0. 052
W 3 HIRL 3] 0. 268 0. 165 0. 088 0.061 0. 054 0.053 0. 052 0. 052
SPSO 0. 268 0. 166 0. 084 0. 062 0. 058 0. 057 0. 057 0. 057
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Table 5 MSE contrast( X107 %) of different methods
e 4 R i Ty b+ g AN A i 0Tek WB it iR A 50 R A 3k
WER3] SPSO WHR[3]  SPSO Wik 3] SPSO k3] SPSO SCHRE3] SPSO WHR[3] SPSO
MSE 430.3 83.8 125. 4 69.0 169. 6 48.6 101. 5 21.4 91. 6 7.4 243 13.8
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Optimized algorithm for estimating parameters by solving Van Genuchten

equation based on stochastic particle swarm optimization
Chen Dachun, Ma Yingjie
(College of Water Conservancy and Civil Engineering., Xinjiang A gricultural University, Urumgi. X injiang 830052, China)
Abstract: Using stochastic particle swarm optimization, soil water characteristics curves were fitted and Van Genuchten equation
parameters were solved. Comparing with other optimized algorithms through instance. it has many merits such as rapid calculation

speed. simple programming, initial value non-sensitivity. general astringency and high precision, which can be used as a new method
to calculate Van Genuchten equation parameters.

Key words: particle swarm optimization: Van Genuchten equation: parameter optimization



