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Study on Spatial Variability of the Electrical Conductivity in
Salt-Affected Soils in Northeast Thailand: Optimal Distance
Between the Sampling Points
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ABSTRACT: Information on the spatial variation of electrical conductivity (EC) is required in order to be able to
implement appropriate control measures to the salt-affected areas. Accurate result of the spatial variation study
depends on several factors. One of these is the spacing between the sampling points. The objective of this study was
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to investigate spatial correlation to define the optimal distance for soil sampling in areas of different degrees of salt
effect. The study area was in Muang Phia subdistrict, Ban Phai district, Khon Kean province. Attention was paid to
areas of 3 different classes of salt-affected soils. This included (1) very highly affected (class 1), highly affected (class
2) and moderately affected (class 3). For each class, 2 sites were selected, totally 6 study sites were taken into
consideration. In each site, soil samples were collected according to the stratified systematic sampling method in
every 5 m? in area of the 50 x 50 m? grid. The samples were then analyzed for electrical conductivity of the saturation
extract (ECe) in the laboratory. Semivariogram were employed to define the spatial correlation of this chemical
property and the optimal distance between the soil sampling points. The results revealed high variation of the ECe
in every study site, The variations were significantly different between classes, and even between different sited
within the same class. Consequently, the optimal distances between sampling points were relatively short and
varying. The possible distance were 3- 25 m., 13-18 m, and 4-15 m., for areas of classes 1, 2, and 3, respectively.

Keywords: electrical conductivity, salt-affected soils, spatial correlation, semivariogram
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Figure 1 Semivariogram showing nugget, sill, and range. (Stein, 1999)
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Figure 2 Study area in Muang Phia subdistrict, Ban Phai district, Khon Kaen province.
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Table 1 Properties of the best fitted semivariogram models of ECe from different study sites.

class site model nugget sill range R
1.1 spherical 4000 14000 100 0.9
1
1.2 spherical 400 1950 13 0.6
21 spherical 8 40 50 0.6
2
2.2 spherical 50 95 70 1.0
3.1 spherical 0.045 0.095 60 0.6
3
3.2 spherical 0.44 0.73 15 0.7
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Figure 4 Semivariogram models of ECe for each study site. Letters (a) to (f) represented location 1.1, 2.1,

2.2, 3.1 and 3.2, respectively.
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