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Abstract

Patchiness is ubiquitous across a wide range of scales, and spatial pattern and ecological processes are interdepen-
dent and interactive. However, traditional approaches have not been able to incorporate spatial patchiness and
pattern-process interactions into modeling frameworks because of their assumptions of homogeneity, equilibrium and
determinism. Recently, different modeling approaches have been developed to take into account of spatial heterogene-
ity and its effects on ecological processes. In this paper, we present a conceptual framework and simulation scheme
for a spatially explicit patch dynamic modelling approach. The model structure consists primarily of two submodels:
a spatially-explicit, age-/size-structured patch demographic model and a multi-specific population dynamic model. We
demonstrate the modeling approach through an example, and also present alternative formulations and algorithms
for implementing different parts of the model. While most existing spatial models are grid-based, the patch-based
spatial modeling approach provides a unique, alternative way of studying pattern and process in ecological systems.
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1. Introduction lasa and Pickett, 1991; Wu and Loucks, 1995).
Coupling spatial pattern with ecological processes

Ecological systems exhibit patchiness in struc- has recently become a major theme in both theo-
ture, function, and dynamics across a range of retical and empirical ecology (Levin, 1992; Wiens
spatial, temporal, and organizational scales (Ko- et al., 1993; Wu and Levin, 1994). Patch dynamics

emphasizes spatial and temporal heterogeneity,
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602 5436073; e-mail: jingle@asu.edu; http://www.west.asu.edu/ of ecological systems, and facilitate§ the COUp1ing
jingle between pattern and process (Levin and Paine,
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