A GENERIC EMERGENT AQUATIC PLANT GROWTH MODEL AS A TOOL TO SUPPORT MANAGEMENT AND RESTORATION OF AQUATIC ECOSYSTEMS
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A generic simulation model for growth of emergent aquatic vegetation is being developed. This model can be used to simulate emergent plant and tuber biomass under prevalent freshwater and marine environmental conditions at various climates. The model is bioenergetics-based, with light and temperature as driving variables, and current velocity, salinity, and nutrient limitation as potential auxiliary variables. The model includes descriptions of plant responses to (changes in) climate, environmental conditions, and management measures affecting the latter. The model will be calibrated for four perennial plant species of interest, notably Sagittaria latifolia (broadleaf arrowhead), Schoenoplectus tabernaemontani (softstem bulrush), Sagittaria lancifolia (fulltongue arrowhead), and Spartina alterniflora (smooth cordgrass).  Both Sagittaria latifolia and Schoenoplectus tabernaemontani are important elements of the Upper Mississippi River System (UMRS) while Sagittaria lancifolia and Spartina alterniflora are important elements in wetlands of Coastal Louisiana. All these species are believed to regrow at a specific site in spring prevalently from rhizomes, with S. latifolia and S. lancifolia having an additional option to regrow from large subterranean tubers, and all species having the potential option to germinate from seeds at any site. The initial version of the model was calibrated for S. latifolia, using published historical data pertaining to S. latifolia vegetation in UMRS Pool 9, IA, in 1972. It was validated using unpublished field data pertaining to S. latifolia vegetation at Coon Creek within UMRS Pool 8, WI, in 2006.

Results of calibration runs agreed largely with respect to plant biomass, and indicated substantial potential rhizome production with tuber production that was about 30 percent of measured. Increasing the potential tuber growth rate by a factor of 3 increased tuber production to the measured level, but eliminated rhizome production, effectively limiting the vegetation to regrowth from tubers alone. Results of validation runs agreed well with plant biomass, but overpredicted tuber production. Interpretation by comparison of simulated and measured data was greatly impeded by the scarcity in data on seasonal changes in plant biomass, tuber density and –size, and relative scarcity of measured environmental data requiring large-scale interpolation and derivation of values pertaining to other sites within the same water body. Potential application of the model includes serving as a tool for water resource managers and planners (1) to support management and restoration of aquatic ecosystems, including wetlands; (2) for evaluation of the impacts of changes in climate and water quantity; and (3) for evaluation of the impacts of changes in water quality.
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