Supplementary Note S2

General derivation of the spatial Lotka-Volterra model

The mean population dynamics of species ¢ with abundance N under mean-field conditions are described

by the following general equation:

Ni = szl 1-— p;flf(b ZPEff(C)ClJ (1)

f7®) is the mean density of species j that on average an individual of species i experiences

eff(e) .

where p.
when attempting to disperse, and p;”; is the mean density of species 7 that on average an individual of
species j experiences as a result of competitive interactions.

For a generalised dispersal kernel w(b)( ), pjcf ®) can be expressed as

e b
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where /<a( =27 [ w r)g,.:(r)rdr and g; ;(r) is the pair correlation function (see equation (|1 in Methods).

Likewise plf 1 can be expressed as
pr]”f(C) = ik (C) (3)
where Ii( =27 [‘w; j(r)g; j(r)rdr and w; ;(r) is the competition kernel.

Dividing by the field area and substituting and in , we find an explicit spatial version of the

Lotka-Volterra model (as equation in Methods):

pi = pib; 1—Zpg “ —pidi—mzﬁgcmpg‘ (4)

J
The k values hold information regarding how the effective density deviates from the mean density.
K can also be seen as the factor that quantifies how the competition rates change due to the spatial
structure.
In our simulations wg-f?(r) = @(aj(-f? —1)/(o (b)) 7 and w (r) = @(O'Z(’Cj) —r)/(o (C)) m, where ©(r) is

defined to be 1 if r > 0 and 0 otherwise. This makes k equivalent to Ripleys K (r) function [1,/2] divided

by the area of integration, i.e. m§b2 = K(a](bl))/(aj( ))271' and Ii K(O’Z(C]))/( (c)) m. The more generalised
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derivation provided above allows for alternative kernels for either dispersal or competition to be fitted.
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