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Tidal systems are an important feature of coastal zones under different climatic and current regimes worldwide. They harbor some of the most productive ecosystems on Earth and support the basic needs particularly of many birds and youth stages of marine organisms. They play an important role in the global biogeochemical cycles, and are, both, source and sink of sediment and anthropogenic pollution. In addition, tidal flats contribute to the protection of coastal areas from erosion.
An interdisciplinary research project was established to obtain a fundamental understanding of important physical and biogeochemical processes in a tidal flat system. The backbarrier tidal flat of Spiekeroog Island on the East Frisian coast was chosen as the study area. As an important tool, a weather-independent time-series station was positioned in the main channel of the tidal inlet near the southwestern tip of the island. It automatically records meteorological data, physical parameters of the water body (e.g., temperature, salinity, current velocity and direction, wave height), nutrients as well as the total load and size distribution of suspended matter. Selected heavy metal and methane concentrations in the water column are measured at frequent intervals, and the deployment and development of further automatic monitoring devices are underway. 

Biogeochemical transformations and material fluxes are determined on water-column-suspended particles, at the sediment/water interface and in the sediments. An important focus are the composition and activity of the microbial systems on the suspended particles, in the pore system of the sand flats, in the oxic surface layer of (mixed) sand flats and in the deeper anoxic layers of the tidal flat sediments. Mathematical modeling addresses the hydrodynamic system and the ecosystem including the biogeochemical transformation and transport processes and includes the development of novel tools in the modeling of complex systems.
