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S 1 Species parameters trade-off

S 1.1 Comparable species viability

This section, meant as an addendum of section ‘Comparable species viability’ in the
methods, provides a numerical counterpart to the theoretical justifications made in the
main text (figure S1.1), and an example of results when allowing super species in the
simulation (figure S1.2).

S 1.1.1 Numerical Proof

As the demonstration ensures consistency among the upper bound of the
metapopulation capacity of different species, it is interesting to numerically verify the
actual metapopulation capacity values in a similar conceptual landscape. Figure S1.1
shows the numerical results obtained computing the metapopulation capacity and its
upper bound for different species (σ = 16, 32, 64, 128, 256, and 512) in a domain of size
L = 1500 and different discretization refinements, ∆x=0.1, 0.5, 1.0. Numerically, at
decreasing values of ∆x the metapopulation capacity λM values associated with
different species tend to the same constant (see Appendix 1 for numerical examples),
while the numerical upper bound proves a good estimate of the theoretical value

√
2π.

With decreasing distance between the elements, the metapopulation capacity λmax

values associated to different species tend to the same constant, while the numerical
upper bound is a good estimation of the theoretical value

√
2π.

Figure S1.2 shows how the parameter space gets clouded by super species able to
survive everywhere when not considering comparable species viability, rendering any
effort to display geomorphic effects meaningless.

S 1.2 Dispersal tradeoff

As an additional normalization step to ensure species inter-comparability, the
exponential dispersal function D between two patches with distance d is designed such
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that the kernel respects a unitary volume for all species with different dispersal
parameters D [1]:

D = exp (−d/D)/
(
2πD2

)
(1)

Proof:

∫ ∫
IR2

exp
(
−
√
x2 + y2/D

)
2πD2

dxdy (2a)

polar⇒
∫ 2π

0

∫ ∞

0

dD dddθ = 1 ∀D (2b)

This ensures that two species with different dispersal coefficients have the same
dispersal volume [1].
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Fig S1.1. Comparison between the upper bound computed using the Perron-Frobenius
theorem (black line), the theoretical value (red line), and the largest eigenvalue with
different values of ∆x
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Fig S1.2. Comparison between the fraction of occupied cells for different species in the
OCN landscape with comparable species viability (left panel) or without (central and
right panels). The central and right panels show that w/o comparable viability, with
increasing values of niche width, the fraction of occupied space tends towards one, as all
space is suited for these species when the niche becomes large enough.
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