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Enhancing Spatial Prediction of Soil Properties Using Elevation
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Abstract: [Objective] This paper is concerned with the conditions between the soil variable and elevation which must be
satisfied in order to increase the accuracy of the spatial predictions of soil variable using elevation as ancillary variable. [Method]
The techniques applied were ordinary Kriging (OK), CoKriging (CK) and Simple Kriging with varying local means (SKIm). The root
of mean square error of prediction was used as the comparison criterion to assess the performance of each prediction method.

[Result] CK resulted in the most accurate estimates for exchangeable potassium and pH, and SKIm for available phosphorus, soil
organic matter and available zinc, whereas both bivariate interpolation methods could not improve the accuracy of prediction for
available copper, available iron and available manganese relative to OK. [ Conclusion] The results suggest that the factors which are
responsible for prediction methods should be examined carefully before deciding on the most appropriate method of prediction.
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Table1 Summary statistics for the soil properties data
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Cu (mg kg™) 1.89 0.40 7.94 113 2.27 -0.015 -0.009
Fe (mg kg™) 17.82 1.00 43.86 10.34 1.33 0.317 -0.003
K (mg kg™) 114.11 29.06 183.06 71.74 1.37 0.204 0.002
Mn (mg kg™) 11.03 2.58 46.80 4.38 2.59 0.229 0.006
P (mg kg™) 19.72 0.31 48.68 31.24 1.56 -0.039 -0.011
pH 7.53 5.36 8.50 0.78 -0.54 -0.480 -0.028
SOM (g kg™) 14.91 2.61 21.90 5.09 0.85 0.456 0.029
Zn (mg kg™) 2.55 0.14 5.10 1.92 1.01 0.035 -0.013
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Ry is linear correlation coefficient and Rs is structural correlation coefficient between elevation and soil properties
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Table 2 Percentage of the variation accounted for by a linear and quadratic function (%)
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Table 3 Root mean square error (RMSE) of prediction and the relative improvement (RI) of accuracy of soil properties for each

method of kriging

Cu Fe K Mn P pH SOM Zn
OK 1.05 10.70 68.48 3.82 30.23 051 4.15 1.72
CK 1.07 10.81 67.91 3.83 30.05 0.50 4.10 1.73
SKim 1.06 10.73 68.24 3.94 28.29 0.52 4.07 171
Rlcx(%) -1.23 -1.03 0.83 -0.18 0.60 1.56 1.35 0.75
Rlsiam(%) -0.47 -0.28 0.35 -3.24 6.41 -1.16 1.92 0.58
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