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Objectives 
This report discusses the variability of the South Atlantic climate. Its objective is to apply two ocean models to account for both large and regional scales:  
1. An ocean general circulation model is used to investigate the south Atlantic leading modes and the South Atlantic response to El Niño-Southern Oscillation induced climate variability.  

2. A regional ocean model is used to investigate variability in the south east Atlantic, especially in the Angola Benguela Frontal Zone.  

Results: 
1.  A Rotated Empirical Orthogonal Function analysis of the mixed layer temperature suggests a breakdown of the south Atlantic into four sub-domains with characteristic spatial and temporal scales. These modes are closely connected to anomalous atmospheric circulation patterns which induce typical forcing mechanisms for each region.  

· Temperature changes in the western to central tropics are found to be driven by changes in surface heat fluxes and the horizontal advection of heat. 
· In the central to the eastern tropics and the northern Benguela, temperature changes are connected to reduced vertical entrainment, altering the depth of the mixed layer and leading to reduced upwelling.  

· In the western and eastern subtropics, changes in the net surface fluxes drive the upper ocean temperature anomalies; and wind induced vertical mixing dissipates them, inducing changes in the depth of the mixed layer. Anomalous heat and volume transports are found to be related to anomalous Ekman and geostrophic currents in the eastern subtropics.  
· The mid-latitudes experience temperature changes resulting mainly from horizontal advection and wind induced vertical mixing, whereby geostrophic advection of heat dominates in the western and central area; and Ekman-induced heat transports are confined to the eastern mid-latitudes.  

· Seasonal El Niño-Southern Oscillation composites suggest that the El Niño -Southern Oscillation induced wind anomalies play a major role in driving upper ocean temperatures by altering the net surface heat fluxes, the meridional Ekman heat transport and Ekman pumping. 
· In general, atmospheric forcing tends to lead to a coherent ocean response with a time lag of about one season. Sub-surface temperatures evolve more slowly in response to El Niño-Southern Oscillation forcing than the upper ocean. 

2.  A regional ocean model is used to further investigate variability in the south east Atlantic. Experiments assess the sensitivity of the Angola Benguela Frontal Zone (ABFZ) towards changes in wind-stress. The results show that: 

· The position of the ABFZ is mainly determined by opposing northward and southward flows near the coast. The wind-stress curl plays a major role in altering the position of the ABFZ.  

· From an investigation into the internal variability of the ABFZ, it appears that the anomalous northward (southward) positions of the ABFZ are connected to anomalous intensities of the front.  

· From an investigation into the inter-annual variability within the front, it is found to be connected to periodic westward propagating anomalies of the large scale sea surface height. It is suggested that oceanic instability processes are mainly responsible for this wave-like motion.  

· A comparison between the internal variability near the ABFZ and other modes of variability suggests that internal variability could at times account for the same amount of variability induced by El Niño-Southern Oscillation, and for up to 20 percent of the variability apparent during major warm events in the South East Atlantic – such as Benguela Niños.  
