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In the last decade, the strategic landscape around South African national marine 

research and development has changed considerably, moving towards a focus on the 

provision of high-value and actionable information in support of the blue economy. 

The research contributing to this strategy is of interest internationally not only 

because it is in line with the current international research and policy and hence 

contributing to a global thrust towards a sustainable blue economy, as highlighted in 

the Sustainable Development Goals, as well as the United Nations’ decade of the 

Ocean, but also due to the international importance of the oceans surrounding South 

Africa with regards to weather, climate, fisheries and biodiversity. In particular, 

modelling the Agulhas Current remains a challenge which both the South African and 

international oceanographic community are determined to work together to solve. 

Expanding on this are the key features in the southwest Indian Ocean which influence 

the Agulhas, its source regions and the atmospheric and biogeochemical aspects of 

importance to the region. With increasing computational power, the ability for 

numerical model simulations to resolve spatial scales  in the order of a few hundred 

metres to a few hundred kilometres is improving at the regional and, in some cases, 

global level. When such models include data assimilation, they are able to provide 

more accurate forecasts of the ocean ranging from days to weeks, supporting 

operational oceanography serving a number of socio-economic marine and maritime 

sectors.  

 

This presentation will give an overview of physical ocean modeling being carried out 

within South Africa and with international collaborators, the availability of these 



model data and some key results relevant to the western Indian Ocean. In particular, 

the use of the models - ROMS (Regional Ocean Modelling System), NEMO (Nucleus 

for European Modelling of the Ocean) and HYCOM (HYbrid Coordinate Ocean 

Model) in the region. The applications include theoretical modeling and the seasonal 

cycle of the Agulhas Current, biogeochemical coupled modeling with a focus on the 

South-East Madagascar bloom, physical and biogeochemical modeling (including 

future projections) to understand the dynamics on the Agulhas Bank and the 

implications on the chokka squid fishery, particle trajectory modelling supporting a 

variety of marine sectors as well as understanding shortcomings of the different 

models being used. These models are also used to address fundamental balances 

(including energy, momentum, heat and nutrients) and processes in the system (such 

as air-sea or current-topography interactions, and eddy generation/dissipation) also at 

play in other parts of the global ocean, which remain shortcomings in most ocean and 

climate models. Finally the development strategy of a Southern African  ocean 

modeling hub (SOMISANA; Sustainable Ocean ModellIng: a Southern AfricaN 

Approach) will be showcased.  The vision of SOMISANA, meaning ‘to work 

together’ in Sepedi, is to build local modelling capacity in a transformative way such 

that the implementation and sustainability of an operational ocean forecast model of 

the Southern African Exclusive Economic Zone is ensured.  

 

 


