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Motivation
Spatially-coupled ecological oscillators can
be modeled by coupled lattice maps
Coupled lattice maps with noise in two-cycle
regime undergo a transition to global
synchrony in Ising universality class [1]
Universal properties of coupled lattice maps
can be studied using the standard Ising model

Questions
How can we study the non-universal
dynamical properties of ecological
oscillators?
Is there a dynamical Ising model that
represents even the non-universal properties?
How can we study the ecological oscillators
when the local dynamics of the system is
unknown?

Models

Noisy coupled lattice maps
» Two-dimensional lattice on a torus
- Each X; , undergoes three processes o
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1. [R: Local dynamics (Ricker, Logistic maps) X,
2. [D: Dispersal (Nearest neighbor interactionss :

3. N Multiplicative noise

* Four models studied at criticality, each model undergoes
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transition from incoherence to synchrony in the Ising

universality class

Dynamical Ising model with memory
- Magnetic spins, §;, = £ 1 N

* Spins can align with neighbors and lead to magnetization
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- P;:Flip probability of a spin exp| —J
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+ Inferred Ising parameters of coupled lattice

maps at criticality fall very close to the critical

line but lie in the disordered phase

+ Forecast skill of the Ising model is

better than the reference (average

flip probability) and increases with

noise

Discussions

» Equilibrium and dynamical properties of a wide
range of coupled lattice maps are reproduced by

the dynamical Ising model with memory

+ The Ising representation results show that
dynamical Ising model serves as a baseline model
without requiring any details of the local dynamics
+ Forecast skill shows information useful for

prediction is obtained even with the simplest
model
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More details are available in our reprint
https://arxiv.org/abs/2007.09195
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