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Large-scale geographical patterns of species diversity

Mountains represent 25 % of land area, but
85% of the world’s species of amphibians,
birds and mammals, many entirely restricted to
mountains (Rahbek 2019)
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Capturing complex connectivity patterns with graphs

Distance in the
phenotypic space =
B

Wl = differentiation

Graphs, to capture dispersal patterns

=» Geometric constraints A Trait 2 4

»

Trait 1
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Capturing habitat heterogeneity with graphs

Graphs, to capture
environmental heterogeneity ”

@ Hovitat 1
Habitat 2
@ Havitat 3
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Graph-based eco-evolutionary model

ECOLOGY
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Numerical simulations
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Analytical results
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Experiment #1 — Effect of topology on differentiation
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Characteristic length and heterogeneity in degree explain 88% of

diversity variation

Characteristic length

~ landscape dimensionality

average shortest path between all pairs of
nodes in the graph
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Experiment #2 — Effect of topology on adaptive differentiation
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Bu

Experiment #2 — Effect of environmental assortativity on neutral

differentiation
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Boussange, V., & Pellissier, L. (2021). Topology and habitat assortativity
drive neutral and adaptive diversification in spatial graphs. BioRXxiv.
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Theory validation and application

->Project real landscapes on graphs
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A global map of terrestrial habitat types, M. Jung et

al. 2020

spatially explicit characterization of 47 terrestrial habitat types at 0.01° resolution, as

defined in the (IUCN) habitat classification scheme
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Graph representation
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Graph representation with environmental conditions
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Systematic mapping of graph-based metrics

=  Compute metrics for all graphs within
window 0.25° x 0.25°
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= Reproject on map with pixel size 0.25" x
0.25°
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Heterogeneity in degree Temperature assortativity
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