Climate change versus anthropogenic impacts –
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Abstract

The general aim of AMBER is the implementation and application of the Ecosystem Approach to Management (EAM) to the Baltic Sea with a focus on the coastal ecosystem. The coastal ecosystem receives most human derived nutrient loads from rivers, ground water discharge and point sources and links the land with the open Baltic Sea. The coastal ecosystem controls the biogeochemical transformations of P-, N- compounds (phosphate, nitrate, DON, etc.) and trace metals through the close coupling between water and sediments. Furthermore, it is tightly connected to the open Baltic Sea and influenced by grazing pressure of fish. For an optimal integrated management of the coastal ecosystem it is necessary to study in a holistic approach the link between the catchment (including groundwater) and the open Baltic Sea and how climate change will affect the river water constituents and the biogeochemistry of the coastal waters and sediments. Retrospective analyses on long-term data sets, intensive modelling with different types of models and selected measurements of biogeochemical transformation processes in the coastal water and the groundwater will be applied and integrated for an improved understanding of the nitrogen cycle. 

Unfortunately it is difficult to separate the signals of climate change from the direct impact of human activity. To understand and manage the future development of coastal ecosystem, the separation of these signals is necessary. Hence, one of the first steps of AMBER is the separation of climate from anthropogenic signals by means of a combinatorial variation in model’s boundary conditions using the output of existing regional climate change scenarios and the output of a watershed model simulating changes in land use. In a second step AMBER will apply models for future predictions. To reduce the problem of model uncertainties, the ensemble method will be applied.
To implement the EAM concept successfully requires the best available scientific information as a basis for integrated management. Therefore, the results are milestones for the development of EAM tools such as risk assessment, mitigation strategies, derivation of ecological quality objectives and improvement of monitoring strategies and will be the core of science based advice for integrated management.
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