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Agulhas Current may have ‘softened’ Cape Town’s devastating
2023 floods

A powerful ocean current thousands of kilometres from the communities hit by the Western
Cape’s devastating 2023 floods may have helped to limit the severity of the disaster,
according to new research from the University of Cape Town (UCT).

To get their results, scientists based in UCT’s Department of Environmental and
Geographical Science, the Department of Oceanography and the Nansen-Tutu Centre for
Marine Environmental Science modelled the role of the Agulhas Current System in the
Heritage Day floods of 23-26 September 2023, finding that cooler sea-surface temperatures
over the current reduced rainfall and produced smaller flooded areas, delayed the arrival of
floodwaters and lowered peak water depths.

Their finding offers new insight into how ocean events can influence extreme weather on
land — and suggests that flood forecasting in the Western Cape could benefit from
accounting for ocean conditions.

The September 2023 storm was one of the most destructive recent weather events in the
province. Extreme rainfall triggered widespread flooding, damaging homes, crops, roads and
other infrastructure. At least 11 people died and more than 15 000 homes were affected by
power outages. The South African government subsequently declared the floods a national
disaster, with damage estimated at more than R595 million.

Theewaterskloof Dam, Cape Town’s largest reservoir, reached 109% capacity during the
event, with excess water released through its sluices and spillways.

The researchers — Chelsey Jansen, Professor Babatunde Abiodun, Akintunde Makinde and
Sabina Abba Omar — used computer models to reconstruct what happened around
Theewaterskloof Dam, comparing simulated flooding with satellite observations.

Their central question was whether the Agulhas Current — the warm western boundary
current flowing along South Africa’s east coast — helped intensify the rainfall associated with
the storm.
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They used an atmospheric model to run two sets of simulations: one representing the
conditions during the 2023 event and another in which sea-surface temperatures over the
Agulhas Current System were artificially reduced.

The results suggest that the cooler ocean produced less intense rainfall and, in turn,
reduced the severity of flooding.

In one area around Theewaterskloof Dam, the modelled flood extent fell by 2 971 square
metres, or 1.72%, when the Agulhas Current System was cooled. In a second, more
localised area, the reduction was 267.93 square metres, or 2.52%.

The cooler-current experiment also delayed the onset of inundation and substantially
reduced peak flood depth.

Jansen, who led the study, cautioned that the effect should not be interpreted as meaning
the Agulhas Current was solely responsible for the flood — or that cooling the current could
prevent such disasters.

The overall pattern and characteristics of the flood remained broadly similar between the
two experiments. Instead, the findings point to a more subtle relationship in which ocean
temperatures can influence the amount of moisture available to an atmospheric system
capable of producing extreme rainfall.

The 2023 floods were associated with a “cut-off low”, a weather system capable of
remaining over a region for several days and producing prolonged heavy rainfall. Jansen
said the Agulhas Current can supply heat and moisture to the atmosphere, helping to
amplify rainfall when the atmospheric conditions are favourable.

The findings, published in the journal Natural Hazards, could have implications for flood
forecasting and climate adaptation in South Africa, particularly as communities face growing
risks from extreme weather.

According to Jansen, improved flood-risk management will require better terrain data, more
extensive satellite monitoring and closer integration of ocean, atmospheric and hydrological
models.

“We caution against attempts to deliberately cool the Agulhas Current. Although artificial
cooling could theoretically reduce sea-surface temperatures, such interventions could disrupt
fisheries, rainfall patterns and regional climate systems, creating potentially serious
ecological and climatic consequences,” said Jansen.

Jansen and her colleagues recommend using knowledge of natural ocean variability to
improve forecasting and preparedness.
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