 TC  Abstract \l1 Development of an ecological unit model for the sandusky river watershed
In coastal settings, including the Great Lakes, policies are being proposed to address human impacts on water quality and habitat change.  However, few tools exist to quantitatively evaluate the impacts of these plans across time and space.  A spatial watershed model will be created to predict and quantify the effects of land use policies on water quality and habitat change within the Sandusky River watershed (Lake Erie, Ohio).  The spatial watershed model will incorporate three cellular models: hydrodynamic, ecological, and economic across a spatial grid.  This project focused on the development of an ecological unit model that incorporated the important processes involved in three different ecosystems; agricultural, forest, and wetland, found throughout the watershed.

The ecological unit model used similar relationships and mathematics with ecosystem-specific coefficients to simulate edaphic, vegetative, and nutrient processes characteristic of each ecosystem.  Ecosystem-specific coefficients related to vegetative processes that were not found in the literature were parameterized to represent the dominant vegetative species of each ecosystem. 

Calibration of unknown coefficients for the ecological unit model produced biomass, nutrient uptake, and water movement that compared well with studies of similar ecosystems.  Most values produced were within 30% or less for all three ecosystem types. The validation of the forest, wetland, and agricultural ecosystem produced good comparisons despite changes in initial storages to match the validation data.  The ecological unit model was within 20% of the validation data for the water and biomass submodels.  For the nutrient submodels for the three ecosystem types the ecological unit model was less comparable to the validation data.  However, often the validation data for the nutrient submodels were different from the calibration data.   After validation, three types of scenarios were performed on the ecological unit model; climate change, water level decrease, and reduced fertilizer.  The three ecosystems responded predictably to temperature and precipitation increases.  For the lower water level scenario the wetland simulated reduced growth.  The reduced fertilizer scenario for the agricultural ecosystem had little effect on nutrient runoff and biomass.

The ecological unit model was designed to be a simple model that simulated water, biomass, and nutrient dynamics.  Though simplified processes reduced accuracy when compared to literature data, the model performed well.  Nutrient dynamics were the most impacted by the simplification processes, but these are often variable in the literature and still not thoroughly understood.  

