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Abstract

Ecosystems are complex study units of nature exhibiting holistic properties that are not adequately described and understood from the Newtonian perspective.  Such properties as (1) ecosystems are the consequence of relationships and are therefore intangible, (2) ecosystems are open to energy and material flow and have no actual boundaries, (3) everything is linked to everything else in the ecosystem, and (4) ecosystems are intractable, are compelling reasons for the ecologist and the engineer to reevaluate their analytical framework in light of fundamental theories and appropriate methodologies that can contribute to the analysis of complex, holistic systems.  As the basic design unit of ecological engineering, this poses a challenge, as analysis of complex, whole systems requires fundamental theory and methodology that embraces a holistic science base that has not been fully developed.   A network construct for ecosystems is proposed as one approach toward meeting this challenge; building on a mathematical theory of environment, environ theory, and utilizing Network Environ Analysis (NEA).  

NEA is a method for holistically analyzing environmental systems based on the structure and function of ecosystems as networks.  In this presentation, the underlying theory is introduced and a simple analysis will be presented to demonstrate holistic, network properties that emerge from the network perspective.  Specific properties analyzed are:

1. Network pathway proliferation;

2. Network nonlocality, indicating dominance of indirect effects;
3. Network homogenization, indicating the ecosystem’s tendency to uniformly distribute; material throughout the system; and
4. Network amplification, obtaining more than face value from system-level inputs.
These reflect an ecosystem’s propensity to function as a whole unit and the methodology provides a mathematical description of the linking of everything to everything else in the ecosystem.        
