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A review of edge detection and dynamic modeling of ecological boundaries

WANG Hongmei', WANG Kun® "
1. College of Agriculture, Ningxia University, Yinchuan 750021, China
2. College of Animal Science and Technology, China Agricultural University, Berjing 100094, China

Abstract; Ecological boundary is defined a zone between contrasting habitat patches that delimits the spatial heterogeneity
of a landscape, and ecological boundaries influencing ecological process across different scales and between a wide variety of
habitats profoundly affect the structure and function of landscapes. Moreover, boundaries themselves are dynamic entities
that affect diverse populations, communities, and ecosystems through feedback mechanisms between them. In particular,
these issues of scale dependence and‘spatial=temporal dynamics are undergoing the considerable attention from modelers and
statisticians who have been devoted.to the quantitative study of ecological boundaries. In this article, the linkages between
methods of delineating boundaries, ‘monitoring boundary changes, and modeling edge-related dynamics are presented. In
addition, the statistical and, mathematical approaches to the study of ecological edges and boundaries are clarified for
different ecosystems, ecological processes, and scales with the aim of improving the level of comprehensive research on
ecological boundaries in fragment habitats. Further, the existing conceptual and methodological problems faced by
statisticians and modelers are addressed in particular, while emphasizing on topics that would benefit from integrating

boundary detection and dynamic modeling.
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Fig.1  Attributes of ecological boundary!!”!
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