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Objectives 
Low oxygen water (LOW) is a characteristic of the Benguela system. The BCLME has identified it as a key environmental factor that governs the variability and commercial viability of fisheries and ultimately the ecosystem.  
Recent data-analysis shows that LOW variability is characterized by regime shifts in both remote and local forcing factors that interact to create LOW conditions and events.  Understanding the nature and the scales of this variability is a first step towards an early warning system.  
The project aimed specifically to understand the biogeochemical control. It aimed to provide a robust degree of understanding about the drivers and dynamics of local LOW generation. The answers to the key questions listed here, will contribute to important BCLME policy actions: 
1. The development of an early warning system. 

2. Improving predictability of extreme events. 

3. Climate change.  

Results: 

1. LOW variability in the southern Benguela is almost exclusively driven by internal physics and biogeochemistry. The most important characteristics of these internal dynamics are the seasonal scale build up of carbon export flux in the sediment and the event scale phasing of the active and relaxation events on the wind stress that govern ventilation rates. 
2. The role of particulate organic compound (POC) in hypoxia variability is one of pre-conditioning rather than as a driver. This is especially so in the central Benguela, where variability is mainly driven by wind-stress at Lüderitz that governs the seasonal re-ventilation of the sub-thermocline shelf waters.  
3. The generation of particulate organic matter (POM) is driven by diatom new production in both systems. The role of Harmful Algal Blooms (HAB) (dinoflagellates) is specific to the southern Benguela and refers to the impact of HAB in the narrow inshore habitat during the relaxation phase.  
4. The Namibian system is strongly dependent on trans-boundary links whereas the southern Benguela is almost completely independent.    
5. The study provided a basis for assessing both the seasonal scale risk (medium term: months), as well as an event scale (seven day) forecast. Linking the two is important because the degree of seasonal risk governs the magnitude of the impact of the seven day forecast.
6. Although the new understanding of the dynamical considerations that link equatorial forcing to hypoxia in the central Benguela raised the possibility of a promising two month forecasting period, the complexity of the coupling neutralized this.  
7. A proposal was made as to how such a forecasting system could be operationalised.  

8. The following extreme events can be explained as follows: 

1. The black tide of March 1994 was the result of a strong upwelling season after the quasi-decadal, well-aerated 1980s, associated with a protracted relaxation period. 
2. The 1980s aerated anomaly was caused by a sharp drop in new production, linked to a protracted reduction in the wind stress.  

3. The 1994 ecosystem-wide catastrophic event in the Central Benguela was driven by the simultaneous strengthening of the equatorial forcing (warming at the Angola Benguela Front) and a weak ventilation wind stress at Lüderitz. 
Lesley, can we give an explanation or a simplified version of particulate organic compound and particulate organic matter in a footnote? For non-scientists like me, these words don’t mean very much. 
