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Abstract for oral presentation, on the theme of Physical, meteorological and geological 

processes 
 

Background : 
Hydrodynamics in coral reefs are well known for driving a broad range of physical and biological 

processes. Depending on the coral reef morphology, the water motion is either induced by tides, 

wind, oceanic waves breaking at the reef rim, or by a combination of all these mechanisms. In 

microtidal fringing reefs environment, the wave-driven flow is estimated as the main process of 

water circulation. While high frequency motion due to surface gravity waves have been largely 

studied, lower frequency (infragravity) waves have received greater attention in the past ten years 

since infragravity waves seems to importantly contribute to physical and biological processes. 

 

Methods :  
In order to further refine our understanding of wave-dynamics over ringing reefs, a field study was 

carried out at La Saline Reef in La Réunion Island. Two synchronized pressure sensors were 

installed on the reef slope and on the ref-flat for a period of 54 days, thus recording different 

meteorological conditions including a strong swell event characteristic of winter southern austral 

swells. A spectral analysis was performed to dissociate the lower and the higher wave frequencies 

with a cut-off frequency of 0.04 Hz (25 s). A one-dimensional XBeach numerical model was then 

implemented over the entire duration of the time series with a Manning bed friction formulation, in 

order to study the variability in the wave run-up at the shore and the wave set-up at the reef rim, 

according to the incident offshore waves forcing. 

 

Results : 

In the surface gravity band (4-25 s), the observations reinforce the importance of the coral reef as 

shore protector during storm events. In the low frequency band, the infragravity waves (25-250 s) 

appear to be dominant but lower frequency waves (250-1000 s) related to resonant processes are 

also important during moderate to strong wave events. The model successfully reproduces spectral 

evolution of wave groups propagating in the shallow reef system over the entire time series except 

during very strong wave conditions for which, relative to observations, model short wave heights 

were overestimated, and long wave heights underestimated. We also find that the model run-up on 

the beach is in phase with the model tidal signal as well as the occurrence of long and short waves 

in the back-reef, but in anti-phase with the set-up. 
 

Conclusion : 

Our results reinforce the importance in understanding the wave dynamics of an unusually shallow 

fringing reef in the South-Western Indian Ocean exposed to strong meteorological events and 

pronounced coastal erosion. These results constitute a preliminary study ahead of a larger research 

program aiming to improve numerical modeling of extreme events and their impacts on territories 

in the SWIO area, and to help to implement upstream mitigation strategies.  
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