6B.  The Network Construct as a Foundation for Developing an Ecological Engineering Science

David K. Gattie, Driftmier Engineering Center, Faculty of Engineering, University of Georgia, Athens, Georgia.

Abstract:

Ecosystems are understood to be complex, well-organized assemblages of biotic and abiotic compartments that process energy and material.  Ecosystems are also the basic design unit for ecological engineering and as such, novel ecological engineering sciences will need to be developed based on some construct that incorporates complexity and self-organization.  Systems ecology is one field of study where fundamental efforts to analyze ecosystems as networks can provide a foundation.  Network theory offers well-developed mathematics that can be utilized to analyze ecosystem connectivity and complex flows between compartments that are directly and indirectly linked.  This presentation draws upon the fundamentals of Environ Theory and the construct of a basic network element than can be used in analyzing ecosystems as networks of environments.  The fundamental element will be presented along with the basic equations that are derived from the basic element.  The influence of indirect effects within ecosystems becomes evident through this construct, as well as connectivity and complexity, and provides a quantitative basis for analyzing some of the holistic properties that are routinely ascribed to ecosystems.  The University of Georgia’s graduate-level efforts to develop a Systems and Engineering Ecology research program oriented toward concepts emerging from analyzing ecosystems as networks will be presented.      

