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Table 1  Soil texture and physical properties of soils tested

THERS mix TR B e k-1 biE papit R
{cm) Rt (2/ke) (g/ke) (g/ke) A KR (gfem’)

Z* 0~20 Rt 417.5 537.0 45.5 0.101 0.48 1.23

48, 2 20~ 50 WERL 360.5 581.0 58.5 0.075 0.49 1.48

438, 3° 50 ~ 100 MNPRL 294.6 574.2 131.2 0.092 0.47 1.53

B 4" 100 ~ 150 MIRL 245.7 613.7 140.7 0.103 0.54 1.62
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Table 2 Measured data of soil water characteristic carves in the Luancheng Test Station

a1 xm2t g3 R4
h 6 h 6 h 6 h 6
(cmH,0) (cm’/cm?) (cmH,0) (cm’/em®) (cmH,0) (cm’/cm’) (cmH,0) (cm¥cm®)

0.00 0.476 0.00 0.492 0.00 0.468 0.00 0.540
27.20 0434 23.12 0.460 34.00 0.440 2720 0.523
53.04 0.406 47.60 0.436 55.70 0.429 46.24 0.509
62.56 0.401 99.28 0412 82.96 0.415 61.20 0.501
69.36 0.392 129.20 0.390 102.00 0.403 76.16 0.486
81.60 0.382 157.76 0373 123.76 0.391 95.20 0.476
95.20 0.365 190.40 0.351 148.24 0.378 110.16 0.466
108.80 0351 244,80 0.327 172.72 0.362 136.00 0.452
126.48 0335 258.40 0318 193.12 035 149.60 0.442
159.12 0312 299.20 0.305 240.72 0.329 161.84 0.429
197.20 0.287 337.28 0.296 292.40 0313 178.16 0413
251.60 0.271 368.56 0.288 327.76 0.304 191.76 0.400
262.48 0.261 393.04 0.282 363.12 0.297 208.08 0.389
286.96 0.253 429.76 0.273 394.40 0.289 232.56 0.374
359.04 0252 455.60 0.269 446.08 0.281 265.20 0.358
452.88 0.236 481.44 0.264 47736 0.276 327.76 0.335
503.20 0.234 508.64 0.261 51272 0272 384.88 0.324
550.80 0.256 544.00 0.266 450.16 0.309

597.04 0.253 582.08 0.262 510.00 0.301

618.80 0.248 620.16 0.259 535.84 0.290

658.24 0.245 669.12 0.255 603.84 0.283

720.80 0.239 666.40 0.276
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Table 3  Fitted parameters of soil water characteristic curves

TH¥mE IF (cm) HEBE O uwS 0o FREFHRTEH
a n A 6,
o3 A 0~20 0.015271 1.549702 0.472868 0.106239 0.000665
253 2* 20~ 50 0.009297 1.514320 0.480380 0.093623 0.000540
254, 3 50 ~ 100 0.008485 1.493724 0.464405 0.101290 0.000198
253 4* 100 ~ 150 0.007299 1.560819 0.539275 0.090085 0.000747
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Fig. 1 Fitted curve of soil water characteristics
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Table 4 Particle size analysis of the soil samples

THRES BRPRER (g/kg) TR B R
0.25~0.1 mm 0.1 ~0.05 mm 0.05 ~ 0.002 mm <0.002 mm (g/cm’)
B AT Bnu Fh
IZE 2 81 784 133 BRL 142
BER2" 3 60 787 150 BRE 1.38
BFE3" 2 57 588 353 BRERL 1.20
®£5 KINOLHASTMBE
Table 5 Measured data of the soil samples from the estuary of the Yangtze River
BE1" HE2" BE3"
6 h 9 h [ h
(em’/cm®) (emH,0) (em*/em®) (emH;0) (em’/em®) (emH,0)
0.43 13.60 0.44 27.20 0.56 65.28
0.42 46.24 0.43 63.92 0.52 95.20
0.40 84.32 0.41 103.36 0.50 138.72
0.37 136.00 0.38 156.40 0.49 170.00
0.33 210.80 0.35 210.80 0.47 251.60
0.31 244.80 0.33 228.48 0.45 316.88
0.29 282.88 0.32 272.00 0.43 409.36
0.27 307.36 0.30 323.68 0.43 450.16
0.24 346.80 0.28 391.68 0.41 605.20
0.20 546.72 0.27 482.80 0.40 660.96
0.17 682.72 0.25 561.68 0.39 738.48
0.24 601.12 0.38 802.40
0.21 783.36 037 843.20
®6 KILAOTHKSHHEMBEMESE
Table 6 Fitted parameters of soil water characteristic curves of the soil samples from the estuary of the Yangtze River
THES nasH Ouns 0 nm BRE
a n 0, 6, IR
BE1" 0.004605 1.849507 0.431286 0.022789 0.000405
BER2" 0.005100 1.641045 0.449649 0.054903 0.000436
A% 3" 0.007234 1.307058 0.580059 0.105876 0.000849
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Fig. 2 Fitted curves of soil water characteristics of the soil samples from the estuary of the Yangtze River
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Table 7  Effect of different initial values on calculation results
THRS waEsK Oun50sm T YI4A1E (a,n, 6,0,
a n ‘A 8, 5T
2im1” 0.013757 1.596212 0.468267 0.110000 0.000720 (0.00001,1,0.00001,0.00001)
0.015418 1.546982 0.473345 0.106121 0.000666 (0.001,1,0.001,0.001)
0.015271 1.549702 0.472868 0.106239 0.000665 (0.01,1.5,0.5,0.1) .
28352" 0.008172 1.596538 0.476019 0.110000 0.000630 (0.00001,1,0.00001,0.00001)
0.010191 1.356317 0.484326 0.091590 0.000540 (0.001,1,0.001,0.001)
0.009297 1.514320 0.480380 0.093623 0.000540 0.01,1.5,0.5,0.1)
23" 0.008248 1.516828 0.463023 0.108475 0.000194 (0.00001,1,0.00001,0.00001)
0.008456 1.435524 0.465239 0.078121 0.000219 (0.001,1,0.001,0.001)
0.008485 1.493724 0.464405 0.101290 0.000198 (0.01,1.5,0.5,0.1)
F4" 0.007192 1.608780 0.538119 0.109440 0.000695 (0.00001,1,0.00001,0.00001)
0.007346 1.549072 0.539823 0.084843 0.000762 (0.001,1,0.001,0.001)
0.007299 1.560819 0.539275 0.090085 0.000747 (0.01,1.5,0.5,0.1)
BEL" 0.004539 2.158810 0.426099 0.028284 0.000382 (0.00001,1,0.00001,0.00001)
0.004562 1.837204 0.430901 0.017303 0.000408 (0.001,1,0.001,0.001)
0.004605 1.849507 0.431286 0.022789 0.000405 (0.01,1.5,0.5,0.1)
BR2" 0.004937 1.802131 0.445857 0.059902 0.000496 (0.00001,1,0.00001,0.00001)
0.005028 1.633385 0.449152 0.049317 0.000433 (0.001,1,0.001,0.001)
0.005100 1.641045 0.449649 0.054903 0.000436 (0.01,1.5,0.5,0.1)
HR3" 0.007451 1.298111 0.581971 0.098090 0.000841 (0.00001,1,0.00001,0.00001)
0.007531 1.277875 0.582786 0.072863 0.000825 (0.001,1,0.001,0.001)
0.007234 1.307058 0.580059 0.105876 0.000849 (0.01,1.5,0.5,0.1)
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Determination of Parameters of Soil Water Characteristic Carve by MatLab
PENG Jian-ping, SHAO Ai-jun

( Shijiazhuang University of Economics, Shijiazhuang 050031, China)
Abstract:  Soil water characteristic curve is an important parameter for studying soil water movement quantificationaily. Now, generally soil
physicists use van Genuchten model (shortened as VG model) to describe the curve (h-6 curve). How to determine parameters of the VG model was
explored in this paper. Based on the data of soil negative pressure 4 and soil water content § measured at the Luancheng Agricultural Ecosystem
Station, Chinese Academy of Sciences, the nonlinear simulation function of MatLab was used to determine parameters of the VG model. The 6 values
calculated through the four-parameter model fitted quite well the measured @ values, with relatively limited error. Soil samples collected from the
estuary of the Yangtze River were used to verify the findings, showing that the values calculated using the VG model, of which parameters were
defined by the MatLab method, fitted the measured data quite well too with the norm of residual error square sum less than 0.001.

Key words:  Soil water characteristic carve, MatLab, VG model, Curve fitting, Model parameters



