S1 Text. Modelling the probability density of the simple model

In Fig. 2b we show a probability density function that is derived using a Fokker-Planck
equation [1,2]. Here we explain this approach for non-mathematicians. Consider the following

deterministic differential equation with one state variable x:
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Where f(x) is some function of x. The simplest way to add stochasticity is to use additive

noise to the equation. This denotes random variations in the change rate of the state variable.

This is done in the following way, using It calculus:
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Here dW is random Gaussian noise and sigma is the standard deviation of noise. This model
is stochastic, and we could run it many times to derive a probability density function. An
alternative approach is to describe the probability density p(x) using a Fokker-Planck equation
that is equivalent [1]. The resulting model is the following deterministic partial differential
equation:.
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In our case we set reflecting boundaries at a tree cover of 0 and 1(as the tree cover can never
exceed these values). We start the simulation with a narrow arbitrairy initial distribution (with
a surface area of 1). If we run this partial differential equation until equilibrium, the resulting
distribution is independent of the initial conditions. We used the MATLAB command pdepe

to simulate the model.
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