From winter to summer and back: linking seasonal
food web models to community dynamics
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Abstract

Although effects of seasonality are increasingly well understood at the population level
and for small communities, little is known on how seasonality affects large food webs. The-
oretical perspectives put forth that some level of temporal niche partitioning could promote
community persistence and stability. In particular, a recent theoretical study based on the
empirical food web of Bialowieza forest in Poland proposes that the interaction turnover
due to seasonality is such as to limit the risk of species extinction. Yet, theory on small
systems suggests that seasonality can induce rich dynamics, including cycles of varied pe-
riods and chaos, which are prone to species extinctions. These contrasted results invite
to further explore the consequences of interaction seasonality on community stability, from
both structural and dynamical viewpoints. To that effect, we model the dynamics of the
prey-predator community of Bialowieza forest by means of a Lotka-Volterra model with sea-
sonal forcing on prey growth and predators’ attack rates. With this model, we investigate
on how climate change leading to more or less interaction turnover can affect community
dynamics. We specifically explore the ability of the prey-predator community to persist over
time, the community-wide synchrony of species abundances, and their temporal variability.
To contribute to bridging the gap between the study of small systems and large commu-
nities, we extend the module-based approach previously developed for non-seasonal food
webs, and explore how the seasonal dynamics of a large community relates to those of small
communities.
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