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Objectives 

The Benguela System is characterized by low-oxygen water (LOW) which may be an important ecosystem habitat modulator.  An understanding of the causes of LOW variability and the ability to forecast LOW could assist with the optimal management of the ecosystem and could support the management of fisheries.  
This study focuses on the trans-boundary nature of variability in the cCentral and northern Benguela systems. Its primary objectives were to establish: 

1. If the variability of LOW is driven by trans-boundary or internal links; and the sensitivity of these links to past inter-annual variability. 
2. The role of the equatorial system on LOW (the nature of the trans-boundary links that drive hypoxia variability).
3. The paths for water exchange in the Benguela and which of these is the most important trans-boundary link.  
4. The measurements needed to verify the answers to these questions.
5. Whether LOW events can be predicted.
Objectives related to forecasting include: 
1. What hypotheses can be formulated to define the mechanisms that characterize the trans-boundary variability of hypoxia.  
2. If the two-month scale can be used to forecast hypoxia events in the central Benguela. 
Results 
1. Hypoxia north of the Angola-Benguela Front is driven by transboundary fluxes. In the central Benguela, hypoxia variability is modulated by both local and trans-boundary fluxes. Although the longer-term character of biogeochemical fluxes is an element of hypoxia, it is physics that modulates its variability.  

2. The eastern equatorial Atlantic hypoxia plays a direct role for the Angolan system. In the central Benguela, it provides one of the two oxygen boundary conditions for the shelf edge (an indirect role). In the southern Benguela, the eastern equatorial hypoxia plays no known role in LOW variability.   
3. The most significant zones of ocean-shelf exchange are the Cape Frio and Lüderitz upwelling centres (central Benguela) and the Cape Canyon and Cape Peninsula (southern Benguela). These are areas where there are wind stress curl maxima and where the shelf narrows.  The key trans-boundary links are largely the ocean-shelf boundaries at the centres of maximum wind-stress curl (the Cape Frio, Lüderitz, Cape Columbine and Cape Peninsula upwelling centres). 

4. The project established a possible link between hypoxia variability and wind-forcing on a regional and a basin scale. These links still need to be verified. 
5. Each of the three biogeochemical regimes (northern, central and southern) opens a scale of prediction linked to the dominant forcing scales. Advanced work has made it possible to put into place a risk assessment system in each of the three regimes.  
6. Hypotheses include:
· Hypoxia variability in northern Benguela is driven by ocean-shelf exchange processes.
· Hypoxia variability in the central Benguela is driven by a complex interaction of oceanic and shelf-forcing.  

· Hypoxia in the southern Benguela is almost completely governed by event scale shelf processes.  

7. In Angola, hypoxia is driven purely by the physical advection of oceanic hypoxia onto the shelf, so its prediction depends largely on the intensity of the easterly wind stress in winter.  
