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Objectives

Harmful algal blooms (HABs) are endemic to the BCLME. This has socio-economic consequences in terms of shellfish contamination, public health and ecological impacts in relation to oxygen depletion following the collapse of large blooms. An early warning capability would assist in mitigating these costs.
The objective of project EV/HAB/02/06 was to use a demonstration project approach to assess the feasibility of using numerical models in conjunction with other real-time observations to develop a generic capacity that could anticipate the onset, development and fate of HAB events.
The study focused on the St Helena Bay – Namaqua system, which occurs along the West Coast of South Africa. A numerical hydrodynamic model was set up for the area that included the months HABs occur most often (normally during late summer, in periods of relaxation following an upwelling event). 
The project concentrated primarily on the mechanisms behind the hydrodynamics- controlled transport and concentration of HAB cells along the near-shore environment. It also assessed whether the shift from diatoms to dinoflagellates is linked to a low, turbulence-controlled rate of nutrient supply, which favours the success of species that are able to overcome the need for vertical migration – such as dinoflagellates. 
An additional, parallel study was undertaken to provide a mechanistic understanding of the event scale narrow poleward flow.

Recommendations

The main findings of the study were:

1. The use of hydrodynamic models as part of a HAB early warning system is feasible and realistic. 
2. The model’s uncertainty levels could be improved to below 20% with the following recommended actions:

· Implementation of space varying winds through Meteorological Model 5 (MM5).
· Improvement on temperature boundary conditions either through data or through nesting with a more regional model.

· Better understanding of the dynamical considerations behind poleward flow.
3. It is advisable that the main sources of uncertainty identified in this study be addressed and that the processes implemented be transferred to the ROMS platform with the required resolution achieved through nesting. 
4. The physics and biogeochemistry of HABS in this system should be integrated with the low oxygen forecasting system.

5. A second phase in the operationalisation of an early warning system should proceed to a system scale way of understanding, forecasting and monitoring rather than a specific sector approach. This system approach will reflect the linkages in a more explicit way and result in a more cost-effective investment of resources in both forecasting and measurements.

6. The improved understanding of the stratification variability and how it relates to the scales of forcing will contribute significantly to further investigation and modelling of the biogeochemical aspects of both diatom and HAB productivity and their role on the BCLME.

