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Abstract

Locally dispersing populations are generally favorably affected by increasing the

scale of habitat heterogeneity because they can exploit contiguous patches of

suitable habitat. Increasing the spatial scale of landscape disturbances (such

as by applying a pesticide to control an unwanted species) drives down popu-

lation density because of reasons including dispersal-limited recolonization and

the resulting increase in temporal variability. Here, we examine how population

density changes as the spatial scale of landscape disturbance increases: does it

increase due to increases in spatial correlations in landscape habitat type, or

does it decrease due to the various spatial and temporal effects of larger-scale

disturbances? We use simulations, mean field approximations, pair approxima-

tions, landscape-improved pair approximations (LIPA), and block probabilities

to investigate a model of a locally dispersing species on a dynamic landscape

with spatiotemporally structured heterogeneous habitat. Pesticide is applied

at a given spatial scale, leaving habitat unsuitable for some time before dissi-

pating and allowing the habitat to revert to a suitable state. We found that

increasing the spatial scale of disturbances (while keeping the overall disturbance

rate fixed) can increase population density, but generally only when landscape
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