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An Assessment of Some Soil Properties using Geostatistics Methods

in Lampungchu Sub-watershed, Northeastern, Thailand
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Abstract
This study aimed to assessing some top soil properties in Lampungchu sub watershed. Results
from soil laboratory such as electronic conductivity (Ec), organic matter (OM) extractable calcium (Ca),
extractable magnesium (Mg), extractable sodium (Na) and sodium absorption ratio (SAR) were analyzed
using descriptive statistics and geo-statistics, then produced spatial distribute maps of soil properties of
the study area.
The results found that, electric conductivity in the study area ranged from 0.01 to 180 decisiemens

per meter, organic matter content ranged from 0.60 to 1.64 g kg™, extractable calcium ranged from 0.21
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to 416.67 cmol kg™, extractable magnesium ranged from 0.09 to 39.17 cmol kg™, extractable sodium
ranged from 0.08 to 934.13 cmol kg™ and sodium absorption ratio ranged from 0.11 to 147.57. Every soil
properties had high spatial dependence and varied. Semivariogram analysis shown that, the suitable
variogram for electronic conductivity was Spherical, for organic matter was Gaussian, for extractable
calcium was Circular, for extractable magnesium was Spherical, extractable sodium were Gaussian and
Stable, and for sodium absorption ratio were Exponential.

The soil properties spatial distribution maps shown that, there was high value of electronic
conductivity, extractable calcium, extractable magnesium and extractable sodium in the south of study
area. There was high value of organic matter in the middle of study area and there was high value ranged

from middle to north of the study area.

Keywords: geostatistics, semivariogram, kriging, Lampungchu sub watershed.
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Figure 1 Lampungchu sub-watershed studied area.
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Table 1 Descriptive statistics of soil properties in Lampungchu sub watershed.

Soil Properties Min Max Mean SD Skewness CcVv
Electronic conductivity 0.01 180.01 5.38 20.85 6.96 387
Organic matter (g/kg) 0.06 1.64 0.72 0.36 0.48 50
Extractable Ca (cmol/kg) 0.21 416.67 9.36 50.38 7.91 538
Extractable Mg (cmol/kg) 0.09 39.17 1.59 5.18 6.19 324
Extractable Na (cmol/kg) 0.08 934.13 19.42 111.89 8.15 576
Sodium absorption ratio 0.1 147.57 5.04 17.69 7.81 350
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Table 2 Semivariogram models and models parameters for Lampungchu sub watershed.

Soil Properties Semivariogram  Nugget Sill Rang (m) Nugget/Sill (%) RMSE
Electronic conductivity Circular 0.390  0.071 13213 546 0.6685
Exponential 0.372 0.092 14802 406 0.6706
Gaussian 0.403  0.059 12748 681 0.6695
Spherical* 0.388  0.073 14452 532 0.6690
Stable 0.403  0.059 12748 681 0.6695
Organic matter (g kg™ Circular 0.069  0.020 21892 340 0.3069
Exponential 0.069  0.021 32503 330 0.3063
Gaussian* 0.072  0.018 24261 389 0.3045
Spherical 0.069  0.020 25040 348 0.3056
Stable 0.072  0.018 24261 389 0.3056
Extractable Ca (cmol kg'1) Circular* 0.300 0.170 67230 176 0.6656
Exponential 0.312 0.118 67230 263 0.6663
Gaussian 0.270 0.357 67230 75 0.6706
Spherical 0.299  0.160 67230 186 0.6669
Stable 0.270  0.357 67230 75 0.6706
Extractable Mg (cmol kg™) Circular 0.218 0.186 67230 117 0.7996
Exponential 0.222  0.129 67230 172 0.7955
Gaussian 0.225  0.227 67230 99 0.8114
Spherical* 0219  0.164 67230 133 0.7931
Stable 0.225  0.227 67230 99 0.8114
Extractable Na (cmol kg”) Circular 0.525 0.123 21229 427 0.5693
Exponential 0.496 0.156 24487 318 0.5718
Gaussian* 0.530 0.115 17550 461 0.5628
Spherical 0.519 0.127 22416 407 0.5697
Stable* 0.530  0.115 17550 461 0.5628
Sodium absorption ratio  Circular 0.230 0.150 12543 153 0.5578
Exponential* 0.216 0.183 21254 118 0.5563
Gaussian 0.260  0.127 14637 204 0.5605
Spherical 0.228 0.151 13903 150 0.5589
Stable 0.260  0.127 14637 204 0.5605

*The suitable semivariogram for soil properties spatial distribution maps



66 ANIANTINHATNIZABNLNAN

AANAAALARR UMty IFaInnsdnsanIAsUINAULNUNNNINI AN aF A eaNNIg

LT3l UNINMINIZEN (Table 3) WudnuaunIsNIzaraiuauzadngluAuAANAa AR LTRY
o o am A oo na o ST
Pgn sasasnduunuinIsnszaeffunnuaniifennaia lé uazunuinisnssanaunnueadounanale
ANAIAL LAAINANTRAUAINANHANANRUS T WE s NLA uaziluukuinisnszaneantRauRa NN s0dae
arduayunssanstuid N snERs AR 14 IummvﬂnLmuwmim”@mm'amﬁmummmﬁnu
Tnden anwnstin i wazBunnlndeniiadnld feraaunaiaedeuninnitauifaw) desaan
ArssTRAUSInaaiana ifiaudiusiudiuiiedlsuuunenszaradlunguien lumsinasase
TAspasifivdayalidsyazinaasnunafudayadeandinsdnmafsiliasiinauauqadantneliunn
X o van o X d , va X da o .
T wHuAinsnszatsAuaNtRAuluNuAANE (Figure 2) uansliiiiudniundnsdaraninnisialvlfia
Funnueadannainld Buinunnidasianals wasiBuinlsnounainld gausnuneulfvesivum
AnmuasAaFnaneuniaresNunane Punndursedng luaunudnisnnnaunansesiunAne
HAgINILTN0EY uazdnandaugadulnheuAgetEn R UNA LA AEUTTRINWT lUatuE NLE I
POUBBINUTINIIABIAUNLTAIAING

Table 3 The error values of some top soil properties distribution prediction by Kriging methods.

Soil Properties Semivariogram RMSE MAE ME

Electronic conductivity Spherical 0.810 0.628 0.047
Organic matter (g kg™) Gaussian 0.274 0.182 0.026
Extractable Ca (cmol kg™) Circular 0.437 0.378 0.178
Extractable Mg (cmol kg™) Spherical 0.383 0.342 0.125
Extractable Na (cmol kg™) Gaussian 0.871 0.747 0.346

Sodium absorption ratio Exponential 0.739 0.614 0.240
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Figure 2 Soil properties distribution map of Lampungchu sub watershed (1) Extractable Ca (2)
Extractable Mg (3) Extractable Na (4) Soil organic matter (5) Electrical conductivity (6) SAR.
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