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ABSTRACT: Coarse-grained soil is the most common and problematic soil of Northeastern Thailand. The knowledge
of its hydraulic properties is, therefore, essential for the analysis, design, and management of irrigation, saline soil
dissemination, and landslide protection. The two main hydraulic properties are soil water characteristics curve and
hydraulic conductivity function as described by the van Genuchten functions. There are many determination methods
for these soil properties available, but most of them are tedious, time consuming, complex, have high cost, and
usually provide only one the soil characteristics. The evaporation method is a laboratory method which can be used
to determine both properties from a single set of data. This method can deal with both undisturbed soil samples and
repacted soil samples. There are two calculation procedures from the evaporation data, i.e. the traditional so-called
“direct method,” and the newly developed method called the “inverse method.” However, for coarse-grained soil,
the inverse method can easily result in nonuniqueness, especially when determining the values of the five parameters
(6,,6,, o, n and K ). Therefore, the objective of this study is to test the evaporation method with sandy and loamy
sandy soils using the inverse method in order to find the correct set of van Genuchten parameters; by utilizing the
initial data derived from the direct method for the fitting procedure. During the evaporation experiments with four
sandy and five loamy sandy soils, series of pressure head and soil water content values were obtained. In the first
stage, the direct method was used to calculate soil hydraulic properties in order to first get the approximate parameter
values. Then, these values were used as the initial guesses for the inverse method. The results showed that parameters
0., 0, a and n obtained from the direct method could be used as the initial guesses for the inverse method, making
the complete set of parameters (6, 0, o, n, K(h) and K(6)) more robust and unique.

Keywords: Hydraulic properties, Evaporation method
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Sand Silt Clay Bulk density
Texture Position .
(%) (gem?)
R.upsur 89.3 7.2 3.5 1.39
R.midsur 88.5 7.4 4.1 1.38
sand
Ruzi sur 89.0 7.5 3.5 1.50
Ruzi 40 87.2 10.6 2.2 1.64
R.mid 34 84.7 1.2 4.1 1.51
R.mid 55 87.0 8.5 4.5 1.49
Loamy sand R.downsur 85.5 12.2 2.3 1.46
F.sur 84.6 111 4.3 1.49
F.33 87.8 8.7 3.5 1.46

R.upsur, R.midsur, R.mid 34, R.mid 55, and R.downsur is rubber surface upslope, rubber surface midslope,

rubber midslope at 34 cm, rubber midslope at 55 cm and rubber surface downslope respectively. Ruzi sur

and Ruzi 40 is ruzi surface and ruzi at 40 cm respectively. F.sur and F. 33 is forest surface and forest at 33

cm respectively.
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Figure 1 Position of soil sample in soil texture triangle.
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Figure 2 Soil sample collecting for evaporation method.
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Table 2 van Genuchten parameters from direct method.

Texture Position er 95 a n
(cm®cm®) (cm®cm™) (cm™)
R.upsur 0.08 0.38 0.023 2.551
R.midsur 0.04 0.39 0.021 2.895
Sand Ruzi sur 0.05 0.40 0.021 3.048
Ruzi 40 0.08 0.39 0.016 3.299
Aerage 0.06 0.39 0.020 2.948
R.mid34 0.04 0.39 0.021 2.895
R.mid55 0.03 0.35 0.015 2.643
Loamy sand R.downsur 0.03 0.38 0.022 2.582
F.sur 0.05 0.29 0.018 2.950
F.33 0.09 0.34 0.014 2.683
Average 0.05 0.35 0.018 2.751
Table 3 van Genuchten parameters from inverse method.
Texture Position Br 93 a n K.
(cm®cm?) (cm®cm™) (cm™ (cmd™
R.upsur 0.09 0.41 0.026 2.184 190.60
R.midsur 0.04 0.43 0.019 2.306 126.63
Sand Ruzi sur 0.01 0.44 0.025 1.862 110.25
Ruzi 40 0.08 0.42 0.011 3.097 141.94
AV 0.06 0.43 0.020 2.362 142.36
R.mid34 0.06 0.38 0.016 2.329 125.39
R.mid55 0.03 0.34 0.015 2.564 85.07
R.downsur 0.07 0.42 0.020 2.484 87.94
Loamy sand
F.sur 0.05 0.31 0.019 2.298 82.11
F.33 0.07 0.32 0.013 2.452 119.75
Av 0.06 0.35 0.017 2.425 100.05

TAIANBIULAMNTURY
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H a = o = o . =
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Figure 5 Relationship between soil water content and pressure head for sand.
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Figure 6 Relationship between soil water content and pressure head for loam sand.
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Figure 7 Hydraulic conductivity corresponding to pressure head K(h) for sandy soil.
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Figure 8 Hydraulic conductivity corresponding to pressure head K(h) for loamy sand.
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Figure 9 Hydraulic conductivity corresponding to water content K(6) for sand soil
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