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➢What is SWCC (soil water characteristic curve)? 
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➢ Summary of SWCC models

Author SWCC Models Parameters

McKee and 

Bumb, 1984
𝛩 = 𝐴𝑒𝑥𝑝(𝑎𝜓 − 𝐵) 𝐴, 𝑎, 𝐵

McKee and 

Bumb, 1987
𝛩 = 1/[1 + 𝐴𝑒𝑥𝑝 𝑎𝜓 − 𝐵 ] 𝐴, 𝑎, 𝐵

Fredlund and 

Xing, 1994

𝑆 = Τ1 𝑙𝑛[𝑒 + Τ(𝜓 𝑎)
𝑛
]𝑚

𝑆 = Τ𝐶(𝜓) 𝑙𝑛[𝑒 + Τ(𝜓 𝑎)
𝑛
]𝑚

𝐶 𝜓 = 1 −
𝑙𝑛 1 + Τ𝜓 𝜓𝑟
𝑙𝑛(1 + Τ106 𝜓𝑟)

𝑎,𝑚, 𝑛

Assouline S, 

1998
𝛩 = 1 − 𝑒𝑥𝑝[−𝛼 𝜓−1 − 𝐿−1 ]𝜇 𝛼, 𝐿, 𝜇

Author SWCC Models Parameters

Gardner W.R. , 

1958
𝛩 = 1/(1 + 𝑞𝜓𝑛) 𝑞, 𝑛

Brooks and 

Corey, 1964
𝛩 = ( Τ𝑎 𝜓)𝜆, 𝜓 < 𝑎 𝑎, 𝜆

Brussaert, 1966 𝛩 = Τ𝑎 (𝑎 + 𝜓𝑛) 𝑎, 𝑛

Farrel and 

Larson, 1972
𝛩 = 𝑏(𝑙𝑛𝜓 − 𝑙𝑛𝑎) 𝑎, 𝑏

Van Genuchten, 

1980
𝛩 = Τ1 [1 + 𝛼𝜓 𝑛]𝑚 𝛼, 𝑛,𝑚

WillIams et al., 

1983
𝑙𝑛𝛩 = 𝐴 + 𝐵𝑙𝑛𝜓 𝐴, 𝐵



How to determine the point 

S, 𝑪𝟏 and 𝑪𝟐 ?



➢How to determine the point S, 𝑪𝟏, 𝑪𝟐?
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VG model

𝑺 = 𝑺𝒓 +
𝟏 − 𝑺𝒓

𝟏 + 𝜶𝝍 𝒏 𝒎

in terms of saturation

𝜽 = 𝜽𝒓 +
𝜽𝒔 − 𝜽𝒓

𝟏 + 𝜶𝝍 𝒏 𝒎

in terms of water content



𝑺′ =
𝒅𝑺

𝒅𝐥𝐠 𝝍
=
𝝏𝑺

𝝏𝝍
×𝝍× 𝐥𝐧𝟏𝟎 = −

𝒎× 𝒏 × ൫ Τ𝝍 )𝒂
𝒏−𝟏

× ቃ𝐥𝐠[ 𝒆 + ൫ Τ𝝍 )𝒂
𝒏 −𝒎−𝟏

ቃ𝒂 × [𝒆 + ൫ Τ𝝍 )𝒂
𝒏 ×𝝍× 𝐥𝐧𝟏𝟎

Determination S: inflection point, maximum slope

𝑺" =
𝒅𝑺′

𝒅𝐥𝐠 𝝍
=
𝝏𝑺′

𝝏𝝍
×𝝍× 𝐥𝐧𝟏𝟎

= {(𝟏 +𝒎) × 𝒏 × Τ𝝍 𝒂 𝒏 + [𝒆 − 𝒆 × 𝒏 + Τ𝝍 𝒂 𝒏] × 𝐥𝐠[ 𝒆 + ൫ Τ𝝍 )𝒂
𝒏
]}

×
𝒎× 𝒏 × ൫ Τ𝝍 )𝒂

𝒏
× ቃ𝐥𝐠[ 𝒆 + ൫ Τ𝝍 )𝒂

𝒏 −𝒎−𝟐

𝝍𝟐 𝒆 + ൫ Τ𝝍 )𝒂
𝒏 𝟐 ×𝝍𝟐 × 𝐥𝐧𝟐𝟏𝟎 = 𝟎

➢How to determine the point S, 𝑪𝟏, 𝑪𝟐?



𝑪 =
𝑺"

𝟏 + 𝑺′𝟐
𝟑
𝟐

= 𝟏 +𝒎 × 𝒏 × Τ𝝍 𝒂 𝒏 + 𝒆 − 𝒆 × 𝒏 + Τ𝝍 𝒂 𝒏 × 𝐥𝐠 𝒆 + ൫ Τ𝝍 )𝒂
𝒏

𝑪𝟏 𝒐𝒓 𝑪𝟐 =
𝒅𝑪

𝒅𝐥𝐠(𝝍)
=

𝝏𝑪

𝝏𝝍
×𝝍× 𝐥𝐧𝟏𝟎 = 𝟎

Determination of 𝐂𝟏, 𝐂𝟐: point with the maximum curvature

×
𝒎×𝒏 × ൫ Τ𝝍 )𝒂

𝒏
× 𝐥𝐠 𝒆 + ൫ Τ𝝍 )𝒂

𝒏 −𝒎−𝟐

𝝍𝟐 𝒆 + ൫ Τ𝝍 )𝒂
𝒏 𝟐

× ൘𝝍𝟐 × 𝐥𝐧𝟐𝟏𝟎 𝟏 + −
𝒎× 𝒏 × ൫ Τ𝝍 )𝒂

𝒏−𝟏
× 𝐥𝐠 𝒆 + ൫ Τ𝝍 )𝒂

𝒏 −𝒎−𝟏

𝒂 × 𝒆 + ൫ Τ𝝍 )𝒂
𝒏 ×𝝍 × 𝐥𝐧𝟏𝟎

𝟑
𝟐

➢How to determine the point S, 𝑪𝟏, 𝑪𝟐?



Is there a geometric relationship 

between point S, 𝑪𝟏 and 𝑪𝟐 ?



NO
Soil 

type
Reference Soil name

Parameters
Inflection 

Point S
Point C1 Point C2

𝑙𝑔 𝜓𝐶1 − 𝑙𝑔𝜓𝑆

𝑙𝑔 𝜓𝑆 − 𝑙𝑔𝜓𝐶2

𝑆𝐶1 − 𝑆𝑆

𝑆𝑆 − 𝑆𝐶2
𝑆𝑟 𝛼 m n 𝑙𝑔 𝜓𝑆 𝑆𝑆 𝑙𝑔 𝜓𝐶1 𝑆𝐶1 𝑙𝑔 𝜓𝐶2 𝑆𝐶2

1

Sand

Bruch (1993) fine sand 0.101 0.42 0.70 1.63 0.47 0.58 -2.9e-3 0.87 0.96 0.28 0.95 0.97 

2 Fredlund and Xing (1994) A sand 0.017 1.24 0.44 2.84 0.03 0.60 -0.32 0.91 0.44 0.22 0.83 0.84 

3 Fredlund and Xing (1994) Kidd creek tailings 0.013 4e-3 0.45 1.58 2.61 0.60 2.08 0.88 3.16 0.28 0.91 0.93 

4 Dane and Hruska (1983) A sand 0.382 2.92 0.18 3.09 -0.23 0.82 -0.55 0.95 0.13 0.67 0.86 0.91 

5 Vanapalli et al. (1999) A till 0 3.3e-4 0.70 0.76 3.69 0.54 2.81 0.83 4.58 0.24 0.98 0.99 

6 Bruch (1993) beaver creek sand 0.227 0.167 0.98 1.12 0.79 0.62 0.20 0.86 1.37 0.37 1.00 1.00 

7 Vachaud (1966) sable de rivière 0.087 0.133 1.44 2.42 0.81 0.51 0.45 0.89 1.15 0.17 1.08 1.08 

8 Barbour (1998) fine sand 0.23 1.84 0.86 3.47 -0.25 0.63 -0.52 0.92 0.04 0.32 0.96 0.96 

9 Pachepsky et al. (1984) sandy loam 0.03 0.10 0.50 1.19 1.28 0.59 0.64 0.87 1.94 0.30 0.94 0.96

10 Fujimaki and Inoue (2003) Masa loamy sand 0.048 0.28 0.22 1.99 0.88 0.70 0.40 0.92 1.41 0.45 0.86 0.92

11 Nemes et al. (2001) UNSODA, 1010 0.23 8.7e-3 56.05 1.40 0.81 0.52 0.37 0.83 1.17 0.27 1.26 1.21 

12 Nemes et al. (2001) UNSODA, 1020 0.259 7.5e-3 69.43 1.15 0.52 0.53 0.04 0.82 0.93 0.30 1.21 1.15 

13 Nemes et al. (2001) UNSODA, 3310 0 0.093 0.32 0.91 1.57 0.64 0.69 0.88 2.48 0.37 0.93 0.98 

14 Nemes et al. (2001) UNSODA, 2120 0.16 0.76 2.87 0.75 -0.49 0.52 -1.21 0.80 0.20 0.25 1.07 1.03 

15 Nemes et al. (2001) UNSODA, 2540 0 6.1e-3 1.35 0.44 2.92 0.47 1.64 0.78 4.19 0.17 1.02 1.00 

16 Nemes et al. (2001) UNSODA, 3132 0.17 3.14 0.20 0.50 0.90 0.75 -0.90 0.92 2.71 0.56 0.93 1.00 

17 Nemes et al. (2001) UNSODA, 3141 0.24 1.73 0.39 0.84 0.25 0.70 -0.65 0.90 1.16 0.50 0.95 0.99 

18 Nemes et al. (2001) UNSODA, 3142 0.13 1.62 1.35 2.25 -0.27 0.54 -0.64 0.89 0.08 0.22 1.06 1.06 



NO
Soil 

type
Reference Soil name

Parameters
Inflection 

Point S
Point C1 Point C2 𝑙𝑔 𝜓𝐶1 − 𝑙𝑔𝜓𝑆

𝑙𝑔 𝜓𝑆 − 𝑙𝑔𝜓𝐶2

𝑆𝐶1 − 𝑆𝑆

𝑆𝑆 − 𝑆𝐶2
𝑆𝑟 𝛼 m n 𝑙𝑔 𝜓𝑆 𝑆𝑆 𝑙𝑔 𝜓𝐶1 𝑆𝐶1 𝑙𝑔 𝜓𝐶2 𝑆𝐶2

19

Silt

Fredlund and Xing (1994) a silt 0.302 0.084 0.21 3.29 1.34 0.60 0.96 0.91 1.78 0.24 0.83 0.85 

20 Brooks and Corey (1964) a Silty Loam 0.235 0.016 0.10 15.25 1.37 0.55 0.48 0.83 2.26 0.27 0.98 0.99 

21 Aubertin et al. (1998) BE tailings 0 3.6e-4 1.56 0.91 3.23 0.46 2.55 0.80 3.90 0.14 1.04 1.03 

22 Aubertin et al. (1998) SE tailings 0.17 5.9e-8 8333.30 0.98 3.23 0.48 2.69 0.79 3.72 0.21 1.20 1.14 

23 Aubertin et al. (1998) SI tailings 0.746 0.088 3.4e-4 2.12 1.01 3.14 0.49 2.54 0.81 3.72 0.19 1.07 1.05 

24 Aubertin et al. (1998) SI tailings 0.802 0.181 2.8e-4 3.47 1.01 3.02 0.52 2.45 0.81 3.55 0.26 1.10 1.07 

25 Bruch (1993) natural silt 0.045 2.2e-3 1.11 2.28 2.64 0.51 2.26 0.89 3.01 0.15 1.02 1.02 

26 Van Dam (1992) a Silt Loam 0 0.07 0.27 1.09 1.67 0.66 0.88 0.89 2.48 0.40 0.92 0.97 

27 Nemes et al. (2001) UNSODA, 1224 0 3.9e-3 1.39 0.63 2.18 0.47 1.25 0.79 3.10 0.16 1.02 1.01 

28 Nemes et al. (2001) UNSODA, 1225 0 4.6e-3 1.18 0.73 2.24 0.48 1.40 0.80 3.07 0.17 1.01 1.01 

29 Nemes et al. (2001) UNSODA, 1230 0 0.11 0.45 0.96 1.32 0.59 0.53 0.86 2.13 0.30 0.94 0.97 

30 Nemes et al. (2001) UNSODA, 1231 0 0.094 0.41 0.94 1.44 0.60 0.62 0.87 2.28 0.32 0.94 0.97 

31 Nemes et al. (2001) UNSODA, 1280 0 0.092 0.23 1.51 1.46 0.68 0.85 0.91 2.11 0.42 0.89 0.94 

32 Nemes et al. (2001) UNSODA, 1281 0 8.9e-3 1.01 0.36 3.04 0.50 1.41 0.79 4.66 0.20 1.00 1.00 

33 Nemes et al. (2001) UNSODA, 1282 0 2.4e-3 1.56 0.39 3.13 0.46 1.75 0.77 4.51 0.16 1.02 1.01 

34 Nemes et al. (2001) UNSODA, 1330 0.043 0.055 0.24 1.71 1.62 0.69 1.08 0.91 2.20 0.43 0.88 0.93 

35 Nemes et al. (2001) UNSODA, 1331 0 8.9e-4 1.01 0.36 3.04 0.50 1.41 0.79 4.66 0.20 1.00 1.00 

36 Nemes et al. (2001) UNSODA, 1340 0 0.047 0.34 0.84 1.89 0.63 0.94 0.88 2.86 0.36 0.94 0.98 

37 Nemes et al. (2001) UNSODA, 1341 0 0.11 0.29 0.92 1.54 0.65 0.64 0.89 2.47 0.39 0.93 0.98 

38 Nemes et al. (2001) UNSODA, 1342 0 0.13 0.30 0.86 1.49 0.64 0.54 0.88 2.47 0.39 0.93 0.98 



NO
Soil 

type
Reference Soil name

Parameters
Inflection 

Point S
Point C1 Point C2 𝑙𝑔 𝜓𝐶1 − 𝑙𝑔𝜓𝑆

𝑙𝑔 𝜓𝑆 − 𝑙𝑔𝜓𝐶2

𝑆𝐶1 − 𝑆𝑆

𝑆𝑆 − 𝑆𝐶2
𝑆𝑟 𝛼 m n 𝑙𝑔 𝜓𝑆 𝑆𝑆 𝑙𝑔 𝜓𝐶1 𝑆𝐶1 𝑙𝑔 𝜓𝐶2 𝑆𝐶2

39

Silt

Nemes et al. (2001) UNSODA, 1350 0 0.26 0.19 1.27 1.15 0.71 0.41 0.92 1.93 0.47 0.90 0.97 

40 Nemes et al. (2001) UNSODA, 1351 0 0.074 0.26 0.97 1.73 0.66 0.85 0.89 2.64 0.41 0.92 0.98 

41 Nemes et al. (2001) UNSODA, 1352 0 0.114 0.22 1.11 1.53 0.68 0.72 0.91 2.36 0.44 0.91 0.97 

42 Nemes et al. (2001) UNSODA, 1490 0 0.028 0.35 0.80 2.13 0.62 1.14 0.87 3.14 0.36 0.94 0.98 

43 Nemes et al. (2001) UNSODA, 2000 0 8.4e-4 1.13 0.47 2.96 0.49 1.73 0.79 4.18 0.19 1.01 1.00 

44 Nemes et al. (2001) UNSODA, 2001 0 7e-4 1.26 0.42 2.92 0.48 1.57 0.78 4.26 0.18 1.01 1.00 

45 Nemes et al. (2001) UNSODA, 2002 0 1.7e-4 1.70 0.41 3.20 0.46 1.88 0.77 4.51 0.15 1.03 1.01 

46 Nemes et al. (2001) UNSODA, 2010 0 0.003 0.98 0.40 2.55 0.50 1.07 0.80 4.02 0.21 1.00 1.00 

47 Nemes et al. (2001) UNSODA, 2011 0 1.1e-4 1.93 0.43 3.29 0.45 2.04 0.76 4.53 0.14 1.03 1.01 

48 Nemes et al. (2001) UNSODA, 2012 0 0.1 0.59 0.53 2.44 0.56 1.16 0.83 3.72 0.27 0.97 0.99 

49 Nemes et al. (2001) UNSODA, 4560 0 0.15 0.20 1.23 1.39 0.70 0.63 0.91 2.18 0.46 0.90 0.97 

50 Nemes et al. (2001) UNSODA, 4071 0 0.021 0.56 0.79 1.99 0.56 1.11 0.84 2.89 0.27 0.96 0.98 

51 Nemes et al. (2001) UNSODA, 4080 0 0.01 0.68 0.70 2.24 0.54 1.29 0.83 3.20 0.24 0.98 0.99 

52 Nemes et al. (2001) UNSODA, 3210 0 0.013 0.41 1.11 2.24 0.60 1.53 0.87 2.97 0.32 0.93 0.96 

53 Nemes et al. (2001) UNSODA, 4081 0 7.6e-3 0.83 0.56 2.27 0.52 1.15 0.81 3.39 0.22 0.99 1.00 

54 Nemes et al. (2001) UNSODA, 4182 0 0.027 0.75 0.61 1.77 0.53 0.72 0.82 2.83 0.23 0.98 0.99 

55 Nemes et al. (2001) UNSODA, 4510 0 0.076 0.21 1.38 1.61 0.69 0.93 0.91 2.31 0.45 0.90 0.96 

56 Nemes et al. (2001) UNSODA, 3380 0 0.018 0.59 0.75 2.05 0.56 1.13 0.84 3.00 0.27 0.97 0.99 

57 Nemes et al. (2001) UNSODA, 4031 0 0.22 0.32 0.83 1.25 0.64 0.28 0.88 2.24 0.37 0.93 0.98 

58 Nemes et al. (2001) UNSODA, 4670 0.018 0.011 0.99 0.71 1.96 0.51 1.09 0.81 2.84 0.21 1.00 1.00 

59 Nemes et al. (2001) UNSODA, 4671 0 0.022 0.49 0.91 2.00 0.58 1.19 0.86 2.83 0.29 0.95 0.98 



NO
Soil 

type
Reference Soil name

Parameters
Inflection 

Point S
Point C1 Point C2 𝑙𝑔 𝜓𝐶1 − 𝑙𝑔𝜓𝑆

𝑙𝑔 𝜓𝑆 − 𝑙𝑔𝜓𝐶2

𝑆𝐶1 − 𝑆𝑆

𝑆𝑆 − 𝑆𝐶2
𝑆𝑟 𝛼 m n 𝑙𝑔 𝜓𝑆 𝑆𝑆 𝑙𝑔 𝜓𝐶1 𝑆𝐶1 𝑙𝑔 𝜓𝐶2 𝑆𝐶2

60

Clay

Chen and Gong (2014) SC1 0.008 0.023 0.19 2.38 1.94 0.71 1.51 0.93 2.42 0.44 0.82 0.88 

61 Miao et al. (2006) GX expansive soil 1 0 2.3e-3 1.38 0.83 2.47 0.47 1.72 0.80 3.20 0.15 1.03 1.02 

62 Miao et al. (2006) GX expansive soil 3 0 6.4e-3 0.44 1.50 2.43 0.59 1.88 0.88 3.01 0.28 0.91 0.94 

63 Miao et al. (2006) HF expansive soil 1 0.004 3.5e-3 0.90 1.16 2.49 0.51 1.89 0.84 3.11 0.18 0.99 0.99 

64 Miao et al. (2006) HF expansive soil 2 0.002 4.6e-3 0.59 1.43 2.50 0.56 1.95 0.86 3.07 0.23 0.94 0.95 

65 Miao et al. (2006) HF expansive soil 3 0 5.3e-3 0.40 1.83 2.49 0.61 2.01 0.89 3.02 0.28 0.88 0.91 

66 Fredlund and Xing (1994) a till 0 4.1e-4 0.73 0.70 3.59 0.53 2.64 0.83 4.54 0.23 0.98 0.99 

67 Agus (2005) PEBSM 0 8.6e-4 1.18 0.48 2.92 0.48 1.72 0.79 4.12 0.18 1.01 1.00 

68 Vanapalli et al. (1998) Guadalix Red silty clay 0 3.5e-4 0.98 0.57 3.47 0.50 2.40 0.80 4.55 0.20 1.00 1.00 

69 Ye et al. (2006) SH clay 0.125 5.1e-4 3.07 0.62 3.51 0.49 2.67 0.78 4.33 0.22 1.06 1.03 

70 Fleureau et al. (1993) white clay 0.052 1e-4 1.62 2.24 3.70 0.49 3.32 0.88 4.05 0.13 1.10 1.10 

71 Fleureau et al. (1993) white clay 0.25 1.09 0.13 2.19 0.37 0.82 -0.12 0.95 0.87 0.66 0.88 0.96 

72 Fleureau et al. (1993) yellow clay 0.19 0.17 1.83 0.79 0.44 0.55 -0.28 0.82 1.14 0.30 1.04 1.02 

73 Vanapalli et al. (1999) a clay 0 3e-4 0.94 0.57 3.53 0.51 2.45 0.81 4.60 0.21 1.00 1.00 

74 Mualem (1976b) pachapa fine sandy clay 0.17 0.15 0.33 2.56 1.01 0.69 0.64 0.92 1.42 0.43 0.85 0.88

75 Brooks and Corey (1964) beit netofa clay 0 2.3e-4 1.47 0.57 3.35 0.47 2.34 0.78 4.34 0.16 1.02 1.01

76 Nemes et al. (2001) 2690 0 1.05 0.20 0.80 0.85 0.70 -0.29 0.91 2.01 0.47 0.92 0.99 

77 Nemes et al. (2001) 2392 0 0.12 0.34 1.06 1.36 0.63 0.60 0.88 2.15 0.35 0.92 0.97 

78 Nemes et al. (2001) 2391 0 0.15 0.29 1.20 1.27 0.65 0.56 0.89 2.01 0.38 0.91 0.96 
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➢ The statistics on the values of 𝑪𝟏
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➢ The statistics on the values of 𝑪𝟐
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of different soils.

➢𝑪𝟏 and 𝑪𝟐 are symmetric about the center of point of 𝐒.
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Complete data or Limited data?



10
0

10
1

10
2

10
3

10
4

10
5

10
6

0.0

0.2

0.4

0.6

0.8

1.0

1.2

a=0.0793

m=0.5416

n=3.2680

S
r
=0.3322

a=0.1314

m=0.0709

n=7.7240

S
r
=0.0478

( )

1
VG model: 

1

r
r m

n

S
S S

ah

−
= +

 +
 

C
1

R
2
=0.995, RMSE=0.022, SSE=0.012

 Best-fit line based on full data

 Best-fit line based on limited data

 

 

Sa
tu

ra
ti

on

Suction (kPa)

R
2
=0.996, RMSE=0.012, SSE=0.002

C
2

Comparison of VG model fitting to full data and limited data.
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➢Complete data or Limited data?



How to estimate of SWCC parameters with 

limited experimental data?



➢How to estimate of SWCC parameters with limited 

experimental data?

SWCC parameters (Sr, α, m, n) 

Limited experimental SWCC data

Calculated by the equations

Determine point C1 (Ψc1, S1 ) Determine point S (Ψs, 0.57 )

Used statistical value of 0.57

𝜓𝑐2 = 10 lg 𝜓𝑠−lg 𝜓𝑐1 𝑆𝑐2 = 2𝑆𝑠 − 𝑆𝑐1

Fitting SWCC with limited data+

C2 (Ψc2, Sc2 )+boundary point (106 , 0) 

Fitting SWCC with limited data+ boundary 

point (106 , 0) 

Yes No

Reliable SWCC parameters (Sr, α, m, n) 

Ψc2< 106

Predict point C2 (Ψc2, Sc2 )

Least Squares Method VG model

Least Squares Method VG model



Comparison of best-fitting SWCC with complete data, limited data and proposed method
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(a) Guangxi Expansive Soil 
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(b) SI tailings



Comparison of best-fitting SWCC with complete data, limited data and proposed method
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Comparison of best-fitting SWCC with complete data, limited data and proposed method
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(1) 𝑪𝟏 and 𝑪𝟐 are symmetric about the center of point of 𝐒. Thus, 

the point 𝑪𝟐 can be obtained from the point 𝐒 and 𝑪𝟏. 

(2) A statistical datum 𝑺𝑺 = 0.57 was obtained.

(3) A new method to estimate SWCC parameters was proposed in 

this paper. The above results show that proposed method presents 

a good capability to estimate SWCC parameters of fine-grained 

soils, whose residual state is difficult to be achieved in laboratory.

➢𝐒𝐮𝐦𝐦𝐚𝐫𝐲

X.W., Ren, J. Kang, J.Ren, X. Chen, M. Zhang, 2020. A method for estimating soil water characteristic curve with 
limited experimental data. Geoderma, 360, 114013. https://doi.org/10.1016/j.geoderma.2019.114013

https://doi.org/10.1016/j.geoderma.2019.114013


➢𝐇𝐲𝐝𝐫𝐚𝐮𝐥𝐢𝐜 𝐂𝐨𝐧𝐝𝐮𝐜𝐭𝐢𝐯𝐢𝐭𝐲 𝐂𝐮𝐫𝐯𝐞 (𝐊)

𝑲 = 𝑲𝑺𝑺𝒏
𝒍 𝟏 − 𝟏 − 𝜞𝟏/𝒎

𝟏−𝟏/𝒏 𝟐

𝜞 𝒉 = 𝐥𝐧 𝒆 + 𝜶𝒉 𝒏 −𝒎

𝑺𝒏 𝒉 =
𝜞 𝒉 − 𝜞 𝒉𝟎
𝟏 − 𝜞 𝒉𝟎

𝒉𝟎=630000kPa

FXWJD Model:

𝒍 = 𝟑. 𝟓
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(d). SI tailings(d). SI tailings(b). Pachapa fine sandy clay
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➢𝐇𝐲𝐝𝐫𝐚𝐮𝐥𝐢𝐜 𝐂𝐨𝐧𝐝𝐮𝐜𝐭𝐢𝐯𝐢𝐭𝐲 𝐂𝐮𝐫𝐯𝐞 (𝐊)
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(c). Plumhof sand
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(d). Silt loam
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➢𝐇𝐲𝐝𝐫𝐚𝐮𝐥𝐢𝐜 𝐂𝐨𝐧𝐝𝐮𝐜𝐭𝐢𝐯𝐢𝐭𝐲 𝐂𝐮𝐫𝐯𝐞 (𝐊)
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(d). SI tailings(d). SI tailings(f). Berlin medium sand
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(e). Rehovot sand
 Experimental data
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➢𝐇𝐲𝐝𝐫𝐚𝐮𝐥𝐢𝐜 𝐂𝐨𝐧𝐝𝐮𝐜𝐭𝐢𝐯𝐢𝐭𝐲 𝐂𝐮𝐫𝐯𝐞 (𝐊)



➢𝐀𝐩𝐩𝐥𝐢𝐜𝐚𝐭𝐢𝐨𝐧

Self-developed application software

SWCC



➢𝐒𝐞𝐥𝐟 − 𝐝𝐞𝐯𝐞𝐥𝐨𝐩𝐞𝐝 𝐚𝐩𝐩𝐥𝐢𝐜𝐚𝐭𝐢𝐨𝐧 𝐬𝐨𝐟𝐭𝐰𝐚𝐫𝐞

Soil Water Characteristic Curve Fitting

Limited data Proposed method



➢𝐒𝐞𝐥𝐟 − 𝐝𝐞𝐯𝐞𝐥𝐨𝐩𝐞𝐝 𝐚𝐩𝐩𝐥𝐢𝐜𝐚𝐭𝐢𝐨𝐧 𝐬𝐨𝐟𝐭𝐰𝐚𝐫𝐞

a) sandy loam b) Pachapa fine sandy clay

𝐇𝐲𝐝𝐫𝐚𝐮𝐥𝐢𝐜 𝐂𝐨𝐧𝐝𝐮𝐜𝐭𝐢𝐯𝐢𝐭𝐲 𝐂𝐮𝐫𝐯𝐞 fitting with completed data



Watch a tutorial video of the software of SWCC.

Please don’t hesitate to contact us if you need the software. It’s free.


