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The Prediction of Spacial Variability for Soil
Information in Paddy Field
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ABSTRACT

This study was carried out to verify and predict the soil informations such as the contents of organic matter(OM) and
Mg and pH of the soil. The predictability of spacial variation in the paddy field was examined by analyzing the various
soil information. The prediction models for the OM, pH, and Mg, were developed using inverse distance weighted
(IDW), triangulated irregular network(TIN) and Kriging model. The determination of coefficients of linear and spherical
Kriging models were 0.756 and 0.578, respectively, and were very low in comparison with other soil information. For
IDW and TIN model, the determination of coefficients were 1.000 and hence the performance of the models was found

to be excellent.

The developed models were validated using unknown soil sample obtained In 2000 and 2001. From the analysis of
relationship between the measured pH and predicted 0.9353. For prediction of Mg, the determination of coefficient is
more than 0.8. Since the determination of coefficients of developed models for OM were relatively low, it may be
difficult to predict the content of OM using the developed models.

For further study, the additional works to enhance the performance of the prediction models for soil information are

required.

Keywords : Precision agriculture, Field variation, Soil information, Interpolation.
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Fig. 1 Sampling point of each cell(5x10m) for
verification model.
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Fig. 2 Sampling points for prediction model (5
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Fig. 3 Relationship between pH by measured
value and predicted value by the spher-

ical Kriging model for soil samples obtain-
ed in 2000.
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Fig. 4 Relationship between OM by measured
value and predicted value by the linear
Kriging model for soil samples obtained
in 2000.
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Fig. 5 Relationship between OM by measured
value and predicted value by the
spherical TIN model for soil samples
obtained in 2000.
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Fig. 6 The interpolated pH, Mg and OM maps by
Kriging model using known soil samples.
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Fig. 7 The interpolated pH map by TIN model
using known soil samples.
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Fig. 8 Relationship between pH by measured
value and predicted value by the IDW
model for soil samples obtained at 5 %
10m cell in 2000.
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Fig. 9 Relationship between pH by measured
value and predicted value by the
kriging model for soil samples obtained
at 5 X 10m cell in 2000.
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Fig. 11 The interpolated pH maps by the IDW,
Kriging and TIN models using unknown
samples, respectively.

Table 1 The determination of coefficients of TIN,
IDW and kriging models for predicting
pH of soil samples obtained at several
sampling interval in 2000 and 2001

Year Sampling pH
interval(m) | TN IDW | Kriging
5x10 | 09353 | 09134 | 09317
2000 5x20 | 08309 | 0.8130 | 0.8523
10x10 | 09022 | 0.9051 | 09019
5x10 | 0.6857 | 07172 | 0.7237
2001 5x20 | 04228 | 04295 | 05373
10x10 | 04327 | 04810 | 04335

Table 2 The determination of coefficients of TIN,
IDW and kriging models for predicting
OM of soil samples obtained at several
sampling interval in 2000 and 2001

Y Sampling oM

ear . >
interval(m) TIN IDW Kriging
5x10 0.4861 0.3211 0.3244
2000 5x20 0.2558 0.2395 0.1464
10 x 10 0.0973 0.0928 0.0955
5x10 0.2239 0.2169 0.2441
2001 5x20 0.1636 0.0546 0.1043
10 x 10 0.1682 0.1700 0.1734
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Table 3 The determination of coefficients of TIN,
IDW and kriging models for predicting
Mg of soil samples obtained at several
sampling interval in 2000 and 2001

- M
Year lsgvilll(nn%) TIN ID\f’ Kriging
Sx10 | 08012 | 0.7747 | 0.799
2000 Sx20 | 04962 | 0.6215 | 0.5274
10x10 | 09172 | 09198 | 09178
Sx10 | 08455 | 08909 | 08723
2001 5x20 | 08245 | 08528 | 0.8540
10x10 | 08237 | 08331 | 08225
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