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Sensitivity analysis of VG model parameters with
vertical one-dimensional soil infiltration
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Abstract; With the help of the HYDRUS-1D software, the single-factor perturbation analysis method was used for
sensitivity analysis of five parameters, including the residual moisture content 8, the saturated moisture content _,

the empirical parameters n and «, and the saturated hydraulic conductivity K_, in the van Genuchten ( VG) model.

o
The results show that the perturbation of n,6_,and K_ has a significant impact on calculated values of the wetting
front migration distance (R,) and the cumulative infiltration (/) , while the perturbation of o has less impact and
the perturbation of 0, has the least impact. The perturbation of n has the most significant impact on R, and /, and a
small value of n may cause great errors in simulation. Therefore, it is very important to accurately determine the

parameters n ,0,, and K_ to reduce the simulation errors during the soil moisture and solute transport simulation.

Key words: vertical one-dimensional soil infiltration; VG model; single-factor perturbation analysis; parameter
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Fig. 1 Influence of perturbation of VG model parameters on R,
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Table 1 Influence of perturbation of VG model parameters on R, and m

Bk 225 i in F A AR I R
VG RS SHAR AR R/ 750 min B4 R,/ m R, BB R/ m WA/
% cm % %
FE e 0 74.0 4.038

0 +20 72.3 3.938 -2.30 -2.47
' -20 75.9 4.152 2.57 2. 81
0, +20 61.3 3.393 -17.16 -15.97
-20 92.7 5.093 25.27 26. 13
o +20 68.2 3.706 -7.84 -8.23
-20 80.0 4.377 8. 11 8. 40
+20 88.8 4. 852 20. 00 20. 15
n -20 50.5 2. 698 -31.76 -33.19
K +20 81.9 4. 459 10. 68 10. 44
: -20 65.0 3.561 -12. 16 -11.82

0. ,n MK, BT R, K m MIEMESR, H R, A1l m (L EH AR IR T 10. 00% ;o ML M/,
R, F1 m (AL sh S iR b RAB /30 8. 11% F1 8. 40% 560, s/ N, R, Fl m LA TRA 2 3. 00% ;n 1)
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Fig. 2 Influence of perturbation of VG model parameters on calculated values of cumulative infiltration
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Table 2 Influence of perturbation of VG model parameters on I and S

VG SR SRR L IR/ 750 min B 1/ S/ 750 min B T 19725 IR/ S AR i/
== % cm (em + min™%%) % %
HeAE 0 18. 115 0. 637

0 +20 18.119 0. 637 0.02 0.03

" -20 18.105 0. 636 -0.06 -0. 07

0 +20 20. 209 0.714 11.56 12.19

-20 15.702 0. 547 -13.32 -14.15

+20 16. 982 0. 594 -6.25 -6. 69

“ -20 19. 679 0. 695 8.63 9.16

+20 21.308 0.750 17. 63 17. 80

" -20 13. 346 0. 459 -26.33 -27.97

K +20 20.193 0.707 11.47 10.99

-20 15. 802 0.558 -12.77 -12.35
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Xt 1 K S WA/, 1AL S (AR RAE 6. 69% ~9.16% Z 1], 0. (AL Eh /N, T F1 S 19728 iE 4K T
0.10% , Al ZWg A3, HRLSSE SRk 20 (750 min) A9 T AT, n BOOE A3 Shoxt s mi d ke, 1 A28 R 43 00
17. 63% F1-26.33% ; o0& 0, e LWL 80 1 AR R 535908 11.56% F1-13.32% ; K, P8 T, 1 B2 0E N
11.47% M-12.77% , VG BIESH n, 0, K ,«,0, IELEIXT S BURZMARIRIEES . n B TRPLSIXT S 1520 i
K,S AR -27.97%
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