Supplementary file S1: Dispersal kernels

Model fitting with the Gene Shadow Model requires the definition of a dispersal kernel in
order to obtain good estimates of the dispersal parameters. There are four commonly used two
parameter-kernels in dispersal modelling, which differ in their shapes of the very near and far
tail: lognormal kernel (Stoyan and Wagner 2001), 2Dt kernel (Clark et al. 1999), Weibull kernel
(Ribbens et al. 1994) and generalized exponential kernel (Gupta and Kundu 1997). The
properties of these kernels make them suitable for dispersal studies. The four distributions have
one scale and one shape parameter that define the kernel (see below). The mathematical
definition of the three kernels in the form of kernel generating functions is given by equations
Al-A4.

Lognormal distribution
The lognormal distribution is a continuous probability distribution of a random variable
whose logarithm is normally distributed. The kernel for the lognormal distribution is:
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where x4 and ¢ are the mean and standard deviation of the logarithm of the variable. The
lognormal kernel shows zero seed abscission at the tree, which is supported by empirical and
theoretical work showing that seed density is often higher at some distance from the seed tree
(Stoyan and Wagner, 2001).

Weibull distribution

The Weibull distribution (also called exponential power) is a continuous probability
distribution from the exponential family widely used in seed and pollen dispersal modeling
(Ribbens et al. 1994). The kernel for Weibull distribution is:
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where 4, is the shape parameter and k is the scale parameter.
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Generalized exponential

The generalized exponential function is an exponentiation of the 2-parameter Weibull
distribution (assuming that location parameter is zero) that may be an alternative to the gamma
model and the Weibull model in many situations (Gupta and Kundu 1997). The kernel

expression is as follows:
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where a is the shape parameter and A iS a Scale parameter.

Clark’s 2Dt distribution
The Clark’s 2Dt distribution is an optimal kernel for data with both short and long
distance dispersal events and it has been previously used in pine species (Clark et al. 1999). It is

a bivariate Student’s t distribution whose kernel has the following expression:
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where p is the shape parameter and u the scale parameter. Lack of convergence was obtained
when trying to fit u and p parameters simultaneously. After several runs using different values
for p, we fixed the shape parameter p to 1. Fixing p = 1 provides the best convergence when the
actual p parameter is <1 (Jones and Muller-Landau 2008).
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