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Table 2 Semivariogram heterogeneity analysis of SOM and STN

*E)F/T\ %#Eﬁ@/m }JArEJ/(O) *U\{:l&*ﬁ:@ Co Co+C [CO/(C0+C) J/%
0 G 0.0368 0.1286 0.2862
0 45 G 0.0366 0.1287 0.2845
90 G 0.0368 0.1287 0.2859
135 G 0.0365 0.1286 0.2839
HHLR 0 G 0.0254 0.1178 0.2156
5000 45 G 0.0253 0.1177 0.2149
90 G 0.0255 0.1178 0.2164
135 G 0.0256 0.1183 0.2164
0 G 0.0197 0.0698 0.2822
0 45 G 0.0196 0.0696 0.2816
90 G 0.0198 0.0698 0.2837
A 135 G 0.0199 0.0699 0.2847
0 G 0.0125 0.0768 0.1628
45 G 0.0126 0.0769 0.1640
5000
90 G 0.0126 0.0769 0.1642
135 G 0.0126 0.0769 0.1633
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Table 3 Semi-variogram and fractal dimension of SOM and STN at different scales
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Table 4 Statistical significance of SOM and STN at different scales and different levels of influencing factors

AN EiELzN S-0 s-1 S-2 s-3 S-4 S-5 S-6 S-7 S-8 S-9 S-10
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Scale effects of spatial variations in SOM and STN in semi-arid regions: A case study of Yanan

WANG Peng',ZHAO Jun',LIU Tuo',ZHOU Yi-Fan®, WEI Jin-Ping' , WANG Lei'
(1.Xi’an Center of China Geological Survey Northwest China Center for Geoscience Innovation ,Xi‘an 710054, China;2.Xi’an Institute of Prespecting and
Mapping ,Xi’an 710059, China)

Abstract: Taking high-density sampling data as a dataset, the sampling spatial distribution scenarios on different scales were simulated
through resampling analysis. Spatial analysis methods, such as Moran’s I index, semi-variance function value, and fractal dimension
FD, were used to explore the scale effects of spatial variations in soil organic matter (SOM) and soil total nitrogen (STN) and to ana-
lyze the conversion of influencing factors between different scales. The results are as follows. With an increase in scale, the spatial ag-
glomeration decreased, and the spatial variation of SOM and STN in general increased first and then tended to be stable. By contrast,
the random variation decreased gradually and the structural variation increased first and then decreased as the scales increased. The
spatial variation generated on small scales consisted of a large proportion of random variation and a small proportion of structural varia-
tion, while the opposite is true on large scales. Different influencing factors had different distinguishing degrees for the spatial variations
in SOM and STN. Their distinguishing degrees were in the order of height<factors such as soil type, vegetation index, annual average
temperature , and humidity<precipitation. The influencing factors of the spatial variations in SOM and STN had scale effects. Specifical-
ly, with an increase in scale, the random variation caused by small-scale factors decreased gradually, while the structural variation
caused by large-scale factors increased first and then weakened until the large-scale factors were transformed into relatively small-scale
factors. The coordination mechanism of the effects of each factor on the SOM and STN contents was quite different between different
scales, causing the random and structural variations to fluctuate between different scales. As a result, the spatial variations showed the
law of decreasing first and then tending to stabilize.

Key words: sampling scale; spatial variation; fractal dimension; semi-variance function; SOM ; STN ;semi-arid regions
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