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Population Ecology in Spatially
Heterogeneous Environments

LENORE FAHRIG and WiLLIAM K. NUTTLE

Abstract

Historically, population ecologists have equated environmental spatial het-
erogeneity with habitat spatial structure. Early models represented habitat
spatial structure simply as population subdivision into habitat patches.
Later models included at first partially and then fully explicit representation
of the spatial relationships among habitat patches. More recently, landscape
population ecologists have broadened the view of spatial heterogeneity to
include the composition and configuration of the whole landscape. A
change in landscape composition refers to a change in the cover types in the
landscape, the proportions of each, or both. A change in landscape configu-
ration refers to a change in the spatial pattern of cover types, independent
of any change in landscape composition. We hypothesize that changes in
landscape composition generally have much larger effects on population
persistence than changes in landscape configuration. Landscape configura-
tion should have a large effect on population persistence when both (i) con-
figuration has a large effect on among-patch movement of the organism and
(i) among-patch movement has a large effect on population persistence.
The first condition should hold for species whose movement direction is
constrained, and the second condition should hold either (i) when coloniza-
tion of empty habitat is important for persistence or (ii) for species that
require more than one type of habitat. We discuss extensions of these ideas
to the effects of landscape configuration on ecosystem processes.

Introduction

The potential effects of environmental spatial heterogeneity on population
dynamics and interactions have been of concern to population ecologists for
decades. In this chapter, we review the ways in which spatial heterogeneity
of the environment has been incorporated in models of population dynamics

and interactions. We then discuss the current view of spatial heterogeneity
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