o 32 4 6 FE MR R LR Vol.32 No.6
2014 4F 11 A Agricultural Research in the Arid Areas Nov. 2014

T8Ok 5 R AE i R B S BRI RY
B FRERIE

= 1l o= ALl B =2 a1 )
FaE T e A EF, B
(1. KL RFIAEGE, BEVE PE% 7100645 2. K% RKFEIREE R 5 TR0, BEPY 7942 710051
3. PGE P TR2EHAE B, BTG P94 710054)

# ZE: Van Genuchten B A (F#k VG H A ) £ H ¥ & Al & h 7 2 0 LB A 4FAE th & AR AL 32 W& 7 ey bk
HAEHAMTEASH RN GRE - NEFEENTR T H, SATENRTHLEEZGZEN B RANE L, 20T —
HEGBRFELE, TUARM T MR FREE S BNRB RS R, FA R ZEE VA S KHA4TR
B, BRI RENSENFRE LA L IEHFAERAATT R, BELRERXN, SAHRTFREEREER
B AT VCER WS HORA, 5 H v A0 AW i AR E B A PTAR &, T L3t 5 4 i IO S B 7T DA K
o B, %A TR R T UE Y VG A S SRS B — F T 7 %

KEWH: LEASFMEMNE;VCHEE B HORA TR 24 THE S

hEAES. S152.7;0231.3  XEFEEMG: A XEHS. 1000-7601(2014)06-0048-05

Multiple neighborhood particle swarm algorithm for model parameter
identification of soil water characteristic curve
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Abstract: The Van Genuchten model (hereinafter refer to as VG model) is the most wide use model for soil water
characteristic curve at present, put forward the feasible optimization algorithm to identify the model parameters is also a
very important research direction. In this paper, pointed to the disadvantage of the standard particle swarm algorithm was
easy to fall into local optimum, presented a multiple neighborhood particle swarm algorithm which can be effectively over-
come the shortcoming of local optimum, also can use this algorithm to identify the parameters of the VG model, finally
different type of soil moisture performances are tested by these parameters. The numerical experiment results showed that:
The multiple neighborhood particle swarm algorithm can be effectively applied to identify the parameters of the VG model,
compared with other algorithms in terms of performance and precision are improved, also the scope of parameters can be
larger. As a result, The multiple neighborhood particle swarm algorithm can be used as a new kind of method for identifi-
cation of the VG model parameters.

Keywords: soil water characteristics curve; Van Genuchten model; parameter identification; particle swarm algo-

rithm; multiple neighborhood particle swarm algorithm
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Table 1 The exprement under the condition of dewatering and absorption water for the northwest arid area vadose zone

70 h/kpa
Type 1 5 10 20 40 80 100 130
IR Jiii% Dewatering 0.377 0.330 0.146 0.106 0.092 0.083 0.079 0.076
Fine sand ¢ M3 Sorption water 0.374 0.326 0.131 0.092 0.089 0.081 0.078 0.074
BRYD 3% Dewatering 0.272 0.173 0.093 0.074 0.066 0.061 0.059 0.057

Gravel sand 0 0% 3% Sorption water ~ 0.268 0.167 0.081 0.069 0.062 0.056 0.054 0.052
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Table 2 The comparison of optimized performance

for different algorithm
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Table 3 The parameters of VG model forsilt loam obtained by different methods
AL Ir% , , ] ] b
Optimization method " ’ Objective function value
SM 0.0530 0.3630 0.0130 4.2410 0.1080
DLSM 0.0530 0.3630 0.0140 4.1970 0.1473
GA 0.0570 0.3630 0.0140 2.9450 0.0697
HGA 0.0660 0.3580 0.0140 4.0730 0.0779
SPSO 0.0660 0.3590 0.0130 4.0440 0.0774
MNI - PSO 0.0599 0.3626 0.0138 3.0857 0.0647
R4 MNI-PSO HERAM=F11E VC RESH
Table 4 The VG model parameters of three kinds of soil obtained by MNI — PSO algorithm
O , , ] ] bR
Soil type ' : Objective function value
BHIE - JBEIE Silt loam dewatering 0.0599 0.3626 0.0137 3.0857 0.0647
B+ 238 Silt loam sorption water 0.0514 0.3613 0.0129 5.2284 0.0834
ZNVB B Fine sanddewatering 0.0838 0.3773 0.0146 4.6860 0.0415
VPR Fine sand sorption water 0.0835 0.3742 0.0151 5.2231 0.0330
RV MEHE Gravel sand desorption 0.0606 0.2746 0.0236 2.9607 0.0191
BRYPIZIE Gravel sand sorption 0.0556 0.2695 0.0219 3.5685 0.0253
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Fig.2  Soil moisture characteristic curves
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