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Table 1 The value of experimental parameters
p/ o v/ q/ L) ti) ta/ At/
(cm-g™%) (cmh™!) (cmth™!) em h h h
1.7476 0.2084 6.4093 1.3357 7.9 6.5 16.5 0.5

B 1 BSHESE {0, Keg, Ka. Kp, v} =
{0.6835,0.1154,1.9298,0.002 6,0.603 7}. FEAL I S
SRAER 0, BPASIAMMEERSE. K (14) 4, BIE
TRFEESH S =05, RESHEBLVIEEES
B No =1, AIESERABKITIRME A = 005, &%
RAIEIRZER 1078 S HIRAA SR B KRS 4%
(HM) RAEScth &/ "3 (LS) MAFE K R EWIE
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Table 2 Nunrerical inversion results for different initial value of parameters

Initial value

Inversed value

No. - — — - - - IT Time/s
a Keq Ka Kp v o Kca Ka Kp v
L 0.5 0.5 30 05 05 HM 0.6835 0.1154 1.9298 0.00255 0.6037 10 23.297
LS 0.6835 0.1154 1.9298 0.0026 0.6037 24 42.672
2 30 0.5 30 05 05 HM 0.6835 0.1154 1.9298 0.00255 0.6037 41 87.937
LS 0.6835 0.1154 1.9298 0.0025 0.6037 18 38.203
3 05 08 30 05 05 HM 0.6835 0.1154 1.9298 0.00255 0.6037 21 47.297
LS 0.6835 0.1154 1.9298 0.0025 0.6037 33 54.016
- -
1 05 0.5 60 05 05 HM 0.6835 0.1154 1.9298 0.00255 0.6037 29 54.187
LS 0.6835 0.1154 1.9298 0.00255 0.6037 34 59.64
5 0.5 0.5 30 09 05 HM 0.6835 0.1154 1.9298 0.00255 0.6037 15 32.172
LS 0.6835 0.1154 1.9298 0.0025 0.6037 24 42.125
6 05 05 30 05 01 HM 0.6835 0.1154 1.9298 0.00255 0.6037 13 30.766
LS 06835 0.1154 1.9298 0.0026 0.6037 24 42.656
HM 0.6835 0.1154 1.9298 0.00255 0.6037 37 87.406

~1

3.0 03 10.0 09 0.1
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Wl 2 ERSEELE {0, Kca, Ka, Kp, v} e
= {0.6835,0.1154,1.9298,0.0026,0.603 7}. iy (14)
H, BIESKIFAESH 6 = 0.5 FLSHPLHIE
WESH N =1, RESEEEKNTIRE X =0.3.
ERPIEEEN 1075 REVIEHR {05, 05, 3.0,
0.5, 0.5}. £ 5| AAN[E] 58 BE AR LU0 M 28 A T o
TTRETE. IMHEERIME 3 R
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Table 3 Numerical inversion value for

different noise level

NA/ Inversed results

% a Keg Ka Kpg Y
0.6532 0.1130 1.8786 0.0028 0.6021 10 23.375
0.6567 0.1151 1.8582 0.0028 0.6027 10 22.985
0.5877 0.1092 1.7918 0.0025 0.6003 11 25.14
0.6889 0.1199 1.8117 0.0004 0.5960 10 23.269

IT Time/s

QW =N

£ 39, NA YBRUUIM G F TR, IT
kRS, Time KiHEBIE (s).
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A HOMOTOPY METHOD FOR PARAMETYR INVERSION OF SOLUTE
TRANSPORT THROUGH UNSATURATED SOILS Y

Cui Kai®?  Yang Guowei* Li Xingsi' Li Baoyuan'
*(Key Lab. of High Temperature Gas Dynamacs, Institute of Mechanics, Chanese Academy of Sciences, Beying 100080, China)
t(Department of Engineering Mechanics, Dalian University of Technology, Dahan 116023, China)

Abstract Parameter inversion of solute transport inside unsaturated soils was generally solved through a
nonlinear operator equation. In this paper, we propose a homotopy method to deal with this problem. The
original probleni is finally transformed into an unconstrained optimization problem of minimizing the homotopy
function. Considering the regularization effect of homotopy parameter, we adopt a two-step update scheme of
homotopy parameter. In the early stage, a quasi-sigmoid method is used to assure the stability of computation,
while in the later stage, the calibration of the homotopy parameter is governed by the computational residuals in
order to compensate the error of observed data. Problems of parameter inversion of solute transport coupled with
equilibrium and non-equilibrium effects through one-dimensional unsaturated soils are carried out as numerical
examples and the computational results clearly demonstrate the feature of global convergence of the homotopy
method. Moreover, even though experimental quantities are contaminated heavily by noise, a favorable solution
is still obtained.

Key words parameter inversion, homotopy methods, regularization, solute transport
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