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Table 1. Pearson correlation coefficient values for the studied properties.
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Table 2. Theoretical fitted model on experimental semivariogram and a summary of geostatistical information

of studied parameters.
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Table 3. Kriging and IDW estimation accuracy in the estimation of studied properties.

ool 4ty Sl oSl Gl (Sl oSl B
bk S eSS
lalles il e Dls ol lallas lallas lalles il e )
Parameter Estimator
RMSE MSDR MBE MAE MSE
4.877 0.032 -1.462 2.323 23.794 K, (m day™)
30.337 1.241 270.647 26.166 920.339 Sand (%)
16.040 0.347 0.317 13.173 257.308 Silt (%) Syere S S
12.388 0.206 -0.052 9.639 153.464 Clay (%) Ordinary kriging
8.897 0.106 -2.825 6.621 79.172 CaSOy4 (%)
6.998 0.066 -0.244 5.492 48.982 CaCOs (%)
4977 0.033 -1.720 2.344 24.779 K, (m day™)
24.967 0.840 -7.843 20.481 623.386 Sand (%)
16.027 0.346 0.424 13.176 256.895 Silt (%) Aol Ko 0sls 03
12.352 0.205 -0.025 9.605 152.577 Clay (%) IDW
8.905 0.106 -2.820 6.609 79.311 CaSOy4 (%)
7.697 0.079 -1.004 6.246 59.252 CaCOs (%)
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Figure 1. The zoning of saturated hydraulic conductivity using kriging method (fig a) and its error of estimate
map (fig b).
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Abstract

Background and Objectives: Spatial distribution of soil physical and hydraulic properties is
effective on hydrologic behaivior of water and sediment transmission to surface and subsurface
water. Therefore, recognition of these properties variation is effective and important for
optimum land management. This research aims to study the spatial variation of soil hydrauic
conductivity and effective factors on it, with geostatistic method and selecting the most
appropriate interpolation method for its estimation in the Laaghar plain.

Materials and Methods: In this research spatial variation of soil saturated hydraulic
conductivity and some other soil parameters were studied using geostatistics. The soil saturated
hydraulic conductivity was measured in the field using auger hole and inverse auger hole
method. Interpolating and zoning of these properties were done with IDW, kriging and
co-kriging methods and these estimators accuracy were compared with each other.

Results: Results showed that the parameters of sand, gypsum and calcium carbonate percentage
with a Nugget variance to sill ratio of 0.001, 0.246 and 0.217 respectively, had strong spatial
structure. Saturated hydraulic conductivity, silt and clay percentage having Nugget variance
ratio to sill 0.499, had a moderate spatial structure. The best model on experimental variograms
equal highest R” and lowest RSS for the sand, silt and clay and gypsum percentage properties
was Gaussian model and for saturated hydraulic conductivity and calcium carbonate percentage
was spherical model. The studied parameters had suitable distribution pattern and spatial
structure and each one of them had specific spatial pattern.

Conclusion: Kriging estimator had better results and less error for interpolating of saturated
hydraulic conductivity, gypsum and calcium carbonate percentage parameters compare to IDW
method, but the IDW method showed better results in interpolating of sand, silt and clay
percentage parameters. The cokriging interpolating method were not used to interpolate
properties because of the lack correlation between major variable (saturated hydraulic
conductivity) and other parameters (as the auxiliary variable) to interpolate the properties.

Keywords: Geostatistic, Laghar plain, Saturated hydraulic conductivity, Spatial variability
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