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Spatial Variability of Soil Nitrogen in Different Scales
and Nested Simulation
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Abstract: [Objective] The purpose of this paper is to minimize the influence of the scale effect on understanding nitrogen
spatial variation, and to use multi- scale spatial information adequately. [Method] Nested scenario’s were tested in a Houhu farm in
the Jianghan Plain; the variation of soil total nitrogen (TN) was simulated by using geostatistics in scale of 400, 100 and 50 meters
separately; effect of scale on TN variation was analyzed; the simulating method under multi-scale data was put forward; and the
spatial distribution of TN was described in this region. [Result] Data in three scales all agreed with normal distribution; spherical
models fit best for semi-variogram; in different scale, TN varied under different driving factors, which led to the appearance of the
scale effect. The estimation, through multi-scale simulation, was more accurate than the traditional method, which wasn’t limited by
nested distance(100 m, 50 m in this research). Furthermore, the standard error was only 1/2 of the original method in local area; the
degree that the precision improved relates to of scale distance.l Conclusion ] The simulation of soil nutrition by nested kriging method,
is more reliable and concrete, which can offer a scientific basis for formulation and implementation of the precision agricultural
scheme in Jianghan Plain in China.
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Table 2 Parameters of semivariogram in different scale
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M ERIRAE Spherical model 696.4 0.062 0.066 0.128 51.6 0.079
L ERIRAEE Spherical model 3162.3 0.107 0.187 0.294 63.6 0.151
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Fig. 2 Prediction standard error map by nested model
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Fig.3 Prediction standard error map by ordinary Kriging method
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