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Issue: Sustainable management of coastal resources influenced by river inflows.

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.  Land use effects on coastal ecosystems can be determined through integration of terrestrial, freshwater and coastal marine models.

Objective:  To develop and validate hydrodynamic and ecosystem models capable of elucidating critical ecological processes associated with land-sea interactions.

Progress:  A numerical hydrodynamic circulation model has been adapted for the Tasman/Golden Bay system.  This model is functioning and is able to simulate water flows within the Bays associated with tidal forcing and local winds.  Ecosystem components embedded into the model can be used to provide insights into major ecological processes occurring within the Bays; e.g. nutrient transfers, primary and secondary biological production.

Approach:  Although considerable data has already been collected and used during initial model assessments, it is now necessary to design and initiate a long term data collection system (in conjunction with Project 2) that will be appropriate for validation of the Nelson Bays ecosystem model over a period of three to five years.  Environmental data focussing primarily on the western (Motueka plume-affected) side of Tasman Bay, but also extending to other regions of the Nelson Bays and oceanic boundary regions, will be required.  These data will include water column physical stratification characteristics (conductivity, temperature and depth) and profiles of current velocity and direction, nutrient concentrations and seston composition.  

The most efficient means of data collection would be through the use of a moored, automated, multi-parameter data collection system.  Since the set-up costs for such a system are beyond the scope of this project, we will assess stakeholder collaborative interest.  This will involve preparation of a system design that is appropriate for the sharing of environmental data amongst a variety of stakeholders.  Potential stakeholders include Tasman District Council (for coordination with state of the environment monitoring), Mussel Industry Council or individual Industry groups (for farm management and coordination with monitoring data) and Challenger Scallop Enhancement Company (for Industry management).

Using data describing freshwater inflows, initial simulations of salinity and suspended sediments will be carried out using the Nelson Bays model.  Simulation outputs will be compared to environmental data for validation.

Further description of sediment sources and deposition patterns in the Nelson Bays are possible through the use of one or more of a number of potential tracking methodologies.  These may include mineral composition/ratios, mineral structure, and radioactive tracer techniques. We will evaluate these and other methods as a means of advancing model validation and integrating with future sediment-related work in Objective 3.  

