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Atoll islands sit on top of a reef structure and are protected from 
the direct impact of storm waves by the reef platform
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Increased flooding of low-lying atoll islands due to 
sea-level rise and potentially increased storminess





Pessimistic outlook offers limited adaptation solutions
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Island overwash occurs under extreme wave conditions and high water 
level and transports sediment from coral reef system to top of the island. 



Footage of the 1 July 2023 flooding event that affected many of the 
islands on the SW rim of Huvadhoo atoll, Maldives
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Photographs of the impacts of the 1 July 2023 flooding event that 
affected many of the islands on the SW rim of Huvadhoo atoll, Maldives



Modelling impact of sea-level rise on atoll island using 1:50 laboratory 
experiment (wave flume) shows islands can build vertically



Modelling impact of sea-level rise on atoll island using 1:50 laboratory 
experiment (wave basin) shows islands can build vertically
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Sea-level rise to from 0 to 1 m



Process-based numerical model (XBeach) can reproduce the raising of 
the island elevation by overwash
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Process-based numerical model (XBeach) can reproduce the 
raising of the island elevation by overwash
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XBeach modelling over 80 years with complete extreme wave 
and water level time series



Building coastal defences and relocation are not 
the only adaptation options; acknowledging that 

the island responds morphologically opens up 
alternative adaptation strategies



Take-home message
• Forecasts of climate change impacts on atoll islands based solely on 

hydrodynamics represent the most pessimistic outcome
• Morphodynamic modelling should be used to predict future island 

habitability to help inform managing the impact of climate change


