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Scaling laws of altitudinal pattern of soil fauna diversity in Dongling Mountain,
Beijing, China
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Abstract Identifying the complexity of the diversity pattern of various taxa within a community is challenge for ecologist.
Scaling laws is one of the suitable ways to detecting the complex ecological structure. In this study, we explored the scaling
laws of the diversity pattern of soil fauna along an altitudinal gradient by multifractal analysis, and compared the difference of
multifractal spectra between the litter and the soil layers. The results showed that, similar to the previous analysis results of
plant communities, the power law scaling law was also existed for soil fauna diversity, i.e., Richness, the exponential of
Shannon’s Diversity Index, and the inverse Simpson’s Diversity Index. In addition, we found that power law scaling law also
existed for the richness changes of different relative abundance species in both litter and soil layers. Although multifractal
characteristics existed for both litter layer and soil layer of soil fauna diversity, the fractal structure of the diversity in the
litter layer was more evenness than that in the soil layer, and the scaling properties of dominant and rare species showed
different patterns in multifractal spectra between litter layer and soil layer. In conclusion, we found that the power law scaling
laws also existed for soil fauna diversity which had high richness and abundance along altitudinal gradient which would help
us uncovering the spatial distribution mechanism of belowground biodiversity.
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Fig.1 Richness and relative abundance of litter and soil layers at different sampling sizes.

L: V752 Litter layer; S: 132 Soil layer. I [F] The same below. &: HUFE 576 K /)N The sampling size.
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Fig.3 Generalized dimensions spectrum of soil fauna in two layers.
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Fig.4 Multifractal spectrum of soil fauna in two layers.

fla): % F 4 JE ik pR B Multifractal spectrum function; a: 73 5% 5 X Singularity index.
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