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Application of geographic information system for study on saline soil
distribution in Ponsongkram Sub-district, Non Sung District,
Nakhon Ratchasima Province
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This study on saline soil distribution using the Geographic Information System (GIS) combined with the field
survey, data of land use, soil electrical conductivity and water movement. The elevation and drainage routes data
were employed to analyzed in the GIS content to study displayed this area in three dimensions. 25 soil samples were
collected. This divided into 15 soil samples in the areas of salt crust appeared and 10 soils sample in the new areas
of salt crust appeared, then analyzed chemical properties in the laboratory. The results of this study generated the
map of 1: 50,000 scale show a different degrees of soil salinity spread over 10 years from 2006 to 2016. The results
showed that 4 degrees of salinity could be classified as non-saline, very slightly saline, moderately saline, and strongly
saline. In the study area on top-soils, the salinity degree in 2006 was lower from strongly to moderately saline. By
2016, due to the spread of saline soils to the lower areas along the drainage routes and channel. The new saline area
in the year 2016 becomes very severely saline soils, especially in the channel. For sub-soils, in general, the soil was
non-saline, except for the areas along the drainage routes and channel, the soils was very slightly saline.
Keywords: saline soils, geographic information systems, soil electrical conductivity, soil water movement
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Figure 1 Location map of study area showing sampling points and percent of saline soil distribution in 2006.

Remark : N = zone of soil salinity in 2016, P = zone of soil salinity in 2006
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Table 1 Data of soil analysis in 2016 at study area.

WAKNERT 46 AUTUNLAL 1 : (2561).

Tnenlazifiuanen EC_ ludesljiifing 1438019
afasazansAueenunaniu Taedaiu 10 n. 14
1 Erlenmeyer flask 1114 125 14 Faninngs 50
A, e IdniU 2 30, uwRINI8s NauLaNsazane
fullsnenniatinlufindasiatas conductivity
meter B3Rl AUl smnu Bunnundeiazanai
6t wqmuqﬁ 25°C (ANN4, 2528) AT
AN pH LaTA1 Ks 289A1 TUuAazaaiufetngmy
TuituiAnen (Table 1)

Soil sampling Soil profile Land use type pH Ks EC (dS/m)
P1/1 Topsoil Transplanted paddy field 7.33 - 0.34
Subsoil 7.65 - 0.72
P1/2 Topsoil Transplanted paddy field 6.58 1.27x10* 0.72
Subsoil 7.28 4.14x10° 0.71
P1/3 Topsoil paddy field/disturbed deciduous forest 6.75 7.50x10° 7.43
Subsoil 7.4 2.52x10° 2.53
p2/2 Topsoil Deciduous dipterocarp forest 7.69 1.54x10° 0.13
Subsoil 8.46 2.03x10° 0.31
P2/3 Topsoil Transplanted paddy field 7.32 2.61x10° 0.1
Subsoil 8.17 2.04x10° 0.17
P3/1 Topsoil paddy field/disturbed deciduous forest 6.13 1.58x10° 0.15
Subsoil 8.24 6.93x10° 0.1
P3/2 Topsoil Deciduous dipterocarp forest 5.7 4.33x10™ 0.05
Subsoil 5.3 1.29x10™ 0.04
P3/3 Topsoil Deciduous dipterocarp forest 7.24 1.62x10° 0.13
Subsoil 7.04 4.69x10° 0.04
P4/1 Topsoil paddy field/disturbed deciduous forest 6.81 3.94x10* 0.04
Subsoil 5.46 4.38x10™ 0.05
P4/2 Topsoil Transplanted paddy field 7.18 2.41x10° 0.84
Subsoil 7.44 3.93x10° 0.36
P4/3 Topsoil Transplanted paddy field 6.14 - 1.38
Subsoil 5.29 5.00x10° 0.83
P5/1 Topsoil Transplanted paddy field 5.69 1.24x10° 1.13
Subsoil 6.79 - 0.99
P5/2 Topsoil Transplanted paddy field 6.68 3.76x10° 4.88
Subsoil 7.47 2.37x10° 1.45
N1/1 Topsoil Salt flat 5.67 6.64x10° 11.70
Subsoil 6.97 1.24x10° 6.35
N1/2 Topsoil Transplanted paddy field 5.74 4.31x10° 10.12
Subsoil 5.18 2.00x10° 3.44
N1/3 Topsoil Transplanted paddy field 6.64 - 13.16
Subsoil 7.23 2.23x10° 2.56
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Table 1 Data of soil analysis in 2016 at study area. (cont.)

Soil sampling Soil profile Land use type pH Ks EC (dS/m)
N1/4 Topsoil Transplanted paddy field 6.39 - 6.60
Subsoil 6.58 - 3.24
N2/1 Topsoil Wetland 6.76 2.03x10™ 6.46
Subsoil 7.62 - 1.36
N2/2 Topsoil Transplanted paddy field 6.74 3.40x10° 6.13
Subsoil 7.66 1.69x10° 1.34
N2/3 Topsoil Transplanted paddy field 5.50 8.44x10° 3.04
Subsoil 7.47 3.25x10° 0.61
N3/1 Topsoil Transplanted paddy field 6.71 9.40x10° 9.03
Subsoil 7.51 - 3.59
N3/2 Topsoil Transplanted paddy field 6.01 6.92x10° 9.20
Subsoil 7.02 - 3.40
N3/3 Topsoil Deciduous dipterocarp forest 6.91 - 3.17
Subsoil 6.92 - 2.25
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Figure 3 Topsoil (A) and subsoil (B) data selections and elevation of study area.
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Figure 4 Distribution of saline soil in 2006 and 2016.
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