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Issue:  Sustainable management of the coastal environment of Tasman Bay.  

The ultimate aim of environmental studies is to develop the ability to predict ecosystem responses to particular events.  This can be achieved through the use of predictive models. 
Objective:  To develop and validate hydrodynamic and ecosystem models capable of elucidating critical ecological processes associated with land-sea interactions.

Background:  The work presently underway in the Motueka ICM programme involves acquiring data describing inflows and responses of Tasman and Golden Bays. Analyses of these data will reveal functional relationships between events and responses. In other words, a conceptual model of how marine communities in the Bays respond to different events will be determined. For example, it is likely that inflows from the major rivers in the catchments of Tasman and Golden Bays act as a pathway for nutrients to enter the Bays. The waters of the Bays are often nutrient depleted, hence additional nutrients from terrestrial sources are likely to result in added biological productivity. The response of suspended phytoplankton and seafloor benthic microalgae is difficult to predict without some understanding of the dominant ecological processes occurring in the Bays. However, these relationships are complex and the result of intricate interrelationships. In most cases a complex numerical model is required in order to aid in unravelling these relationships. 

Approach:  A coupled hydrodynamic circulation and ecosystem model will be configured for the Bays. The application of the generic models can be performed relatively quickly. However, a significant level of effort is required to incorporate the relationships derived from analyses of the data into the modelling system. Once this has been performed the model must be validated against the known behaviour of the Bays.

Outputs & Outcomes:  The major output of this project would be a working, validated ecosystem model of Tasman and Golden Bays. This model could be used to elucidate the response of the ecosystem to particular environmental events, for example terrestrial inflows. An additional output would be an operational forecasting system able to predict the response of the Bays to predicted events. 

