S1 Appendix

Species richness and diversity under the power law CRADs.

Here, we mathematically derive the relation between the sampling number N and the number of
observed species K, and the value of Shannon index S under the assumption of power law distribution of
population x.
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We introduce a theoretical technique of approximation of z; by the following deterministic series which
exactly fulfills eq.(1) [1]
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We can derive the following relation
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where the summation is approximated by the following integral.
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Apparently, eq.(3) looks singular at 8 = 1, however, it is a continuous function of 3, actually in the limit of
p—1,

lim N ~ K[1 +log (K + 1) — log 2] (5)
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Shannon index S is calculated in the same way as follows:
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Again, it looks singular at 8 = 1, it is a continuous function of 5. In the limit of § — 1,
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