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Analysis and modeling of complex flow in a stormwater treatment wetland
Tools for modeling pulsed flows and constituent fluxes in wetlands, although well developed in theory, have not been well tested in practice.  High-frequency monitoring of suspended solids and flows in a stormwater treatment wetland enabled application and analysis of these tools.  A dynamic flow- and volume-weighted time variable, analogous to the retention time in steady-flow systems, is one important tool tested in this study.  Cross correlations with time lags demonstrated that the dynamic time variable was a better predictive variable of pulsed events than was the standard time variable.  This study also demonstrated that Residence Time Distribution (RTD) modeling with reaction kinetics of suspended solids during storm events produces a better explanation of outflow data than possible with steady, plug-flow models.  Using only input and output data, an RTD model explained sedimentation rates with less unexplained variance than the standard, plug-flow model.  The results of this study underscore the utility and importance of RTD modeling for complex flows.
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