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Introduction Pattern onset

The savanna biome is charac-
terised by a continuous vegeta-
tion cover, comprised of herba-
ceous and woody plants. The
coexistence of species in arid sa-
vannas, where water availability
is the main limiting resource for
plant growth, provides an appar-
ent contradiction to the classi-

e Branches of coexistence patterns connect both single-species pattern branches (Fig. 4).

e Onset of coexistence patterns occurs as a single-species pattern loses/gains stability to the
introduction of a second species.

e Stability of single-species patterns is investigated through a comparison of their essential spectra
(calculated using a numerical continuation method) in the multispecies model and the corre-
sponding single-species model (Fig. 3).

e Spectra in the multispecies model include additional elements that correspond to the introduc-
tion of a second species.
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Here, we investigate the effects of a spatial self-organisation principle, induced by a
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natches of dense biomass, on coexistence of herbaceous and woody species in sa-
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functional responses.

The model

We propose a reaction-advection-diffusion model to describe the ecohydrological

Fig. 3: Spectra of single-species patterns. The visualisations compare the spectrum of a patterned solution in the single-
species Klausmeier model to that of the identical periodic travelling wave in the multispecies model. The latter contains
additional components corresponding to perturbations in the plant density absent in the single species pattern.
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showing species coexistence in a savanna state. feedback between local vegetation growth and water redistribution towards areas of high biomass.
e A balance between species’ local competitiveness and their colonisation abilities stabilises coex-
Istence.

e [he superior coloniser can utilise spatial heterogenieties in resource availability, caused by spatial
self-organisation, to quickly colonise bare soil, before being locally outcompeted by the locally
superior species.

Simulation results

Patterned solutions are periodic travelling waves, i.e. periodic in space and move
in the uphill direction of the domain at a constant speed c.

e Results on pattern stability suggest that grasses act as ecosystem engineers. Trees can exist
in a continuous coexistence state (savanna) for parameters for which they can only occur in a
spatially intermittent state (vegetation pattern) in the absence of a competitor species.

e Single-species solutions represent a vegetation pattern, i.e. oscillations between
a high level of biomass and zero.

e Coexistence solutions represent a savanna biome; plant densities oscillate between
two nonzero levels with low relative amplitude (Fig. 2).
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