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Detailed examination of biotic and abiotic interactions in n the graminoid marsh of the Florida Everglades provides critical insight into their internal function and values of their ecosystem services.  Using data compiled for the Across Trophic Level Systems Simulation (ATLSS – DeAngelis et al. 2000) and matrix synthesis provided by  Ulanowicz (http://cbl.umces.edu/%7eatlss/ATLSS.html), we developed an approach to ecosystem evaluation based on emergy systems theory.  The results of this work offer a quantitative basis by which to value the ecosystem services provided by each component of the ecosystem (e.g. species, abiotic compartments).

Emergy (the energy required through all necessary transformations to make something), can be used to compare species contributions to overall ecosystem service in directly and objectively comparable units (the solar emjoule, or sej).  The ratio of emergy to available energy is called transformity. This study uses transformity as an indicator of species value to an ecosystem, and allows computations of novel measures of biodiversity. Transformity values were computed for each compartment (n) in the Everglades graminoid marsh ecosystem (n = 63).

Analyzing network component transformity values offers insight for calculating across-trophic level biodiversity indices.  We suggest an emergy-based alternative that uses transformity to assess the ecosystem importance of each trophic transfer.   The resulting biodiversity index, modified from the Shannon-Weaver Index (Krebs 2000), is calculated as follows:



Biodiversity  = -∑j (ICj)(ln ICj)

where IC is an emergy Importance values defined as:



ICi  =         TransferCi * TrCi
   

              ∑j  TransferCj * TrCj

and TransferCi are the production values in each compartment, and TrCi are the computed transformities for that production.

The Biodiversity Index for the graminoid ecosystem is equal to 2.32.  We intend to compare between systems to assess their quality-weighted biodiversity.  

