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Supplementary material
Appendix 1. Program and parameter sensitivity of
the individual-based model
The following program describes an individual-based model written in Mathematica 6.0 (Wolfram Research). This model simulates the population dynamics of perennial plants on a spatially
homogenous and continuous landscape, other than on the typical
grid-based landscape as in other simulations (e.g. cellular automata). During each time step (year), the plant faces the risk of death
(e) and has a chance (c) to successfully reproduce n seeds once matured (age > 1). The seeds are dispersed around the mother plant
according to the exponential distribution with a mean distance
of 1/λ, and those found no other adult plants nearby (distance
> r; overcrowding effect) can successfully germinate. The model
generates a spatial map as the output (see below), with each point
indicating the locality of one plant. This output is then used in the
analysis and the query sheet (Appendix 2).
Program
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Parameter sensitivity
Here we present the effect of key variables in the above model on
the abundance and spatial structures generated. First, we examined
the combination of parameter c and e on the spatial structure and
abundance of the population. Other parameters were fixed as in
the above example. We examined four values of c (0.2, 0.25, 0.3,
0.35) and three values of e (0.05, 0.1, 0.15), a total of 12 possible
combinations. The abundance observed from the model are,

Parameter c and e mainly determine the rate of temporal dynamics (see also Roura-Pascual et al. 2009), as well as the occupancy
and abundance of populations at equilibrium (Hanski 1999, Hui
and Li 2003, Hui et al. 2005), not the spatial structure per se. For
instance, populations with low values of parameter c require more
time steps to reach the abundance and spatial structure generated
by a population with high c values. Furthermore, populations with
moderate values of c and e also exhibit more variety of spatial structures at equilibrium than populations with extreme values of c
and e due to the percolation effect (Hui and McGeoch 2007). We
therefore chose the moderate values of c and e in this study to improve modelling efficiency and the diversity of spatial structures.
Parameter d only determines the shortest distance between two
individuals and thus only affects the carrying capacity of the landscape (Hui 2006), and therefore indicates the potential maximum
resolution of the landscape. The current value entails a capacity
of 20 000 individuals in the landscape. Smaller d values will include structure that can not be detected and also results in further
deterioration in modelling efficiency. Larger d values will neglect
certain spatial structure at finer scales.
Parameter 1/λ determines the mean distance of seeds to parent,
i.e. the dispersal kernel of the population. As shown below, we
used a wide range of λ (0.01~5.5), covering the full potential of
species dispersal in the 50 × 50 landscape.

The spatial structures are shown below,

Overall, the 33 point maps generated from the above model
represents close to the full range of biologically realistic potential
spatial structures of populations at different stages under different
dispersal capacities. Moreover, we must emphasize here that different models or the same model but with different parameters
can generate similar ecological structures and patterns (Hui et al.
2009). However, the spatial analysis of these structures, such as
the scaling pattern of aggregation as discussed in the main paper,
belongs to a new domain and is insensitive to the model and the
source of the data. For instance, similar results (scaling patterns)
will be found for snapshots of peoples in Time Square. In conclusion, our results in the main paper remain correct and robust
regardless of the data generating processes and models.
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