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Background 
Coastal trapped waves (CTW) have the potential to capture and transport a 
significant amount energy from atmospheric wind systems, in turn inducing sudden 
changes to the coastal marine environment over large areas, even those remote to 
the propagating wind system. While much work has been done with respect to both 
the general and regional characteristics of CTW globally, when considering the often 
drastic responses in the coastal environment to their passage, the readily available 
access to high performance ocean models provides opportunities to build on current 
understandings of CTW behaviour by detailing unique, location-specific transient 
changes induced by these phenomena.  
 
Method 
Presented as a case study, a realistically forced, high resolution (dx ~ 1km, dt = 3h) 
configuration of the Regional Ocean Modelling System (ROMS) is used to examine 
the effects of a large amplitude CTW on water circulation and displacement as it 
progresses along the coastal region of a narrowing shelf and passes two adjacent 
bays on the eastern sector of the Agulhas Bank, namely St Francis Bay and Algoa 
Bay. Model data is compared with situ moored acoustic doppler current profiler 
(ADCP) (~30 m bottom depth) and sea level recording instrumentation in Algoa Bay 
on the eastern Agulhas Bank off South Africa . 
 
Results 
Alongshore current reversals to the full depth were seen in both the model and two 
ADCP moorings as the CTW traversed the study domain, with strong currents 
exceeding 1 m/s developing directly to the south of Cape St Francis and Cape 
Recife at the peak of the event within the model. In a special model run with surface 
wind stresses removed, it was shown that the CTW carries much of the energy into 
the domain from remote wind forcing to the west, contributing an estimated 82% of 
the eastward flux of shelf water. The total volume of water displacement during the 
CTW was estimated at 335.2 x 109 m3 which balanced (completion of a full wave 
cycle) over a period of 150h after the initial zero-crossing point of the transport flux. 
 
Conclusion 
The substantial along-shelf movement of water coupled with the changes in 
circulation patterns within the bays highlight the importance of wind events and 



associated CTW on governing water exchange between the bays and the shelf. 
Such voluminous displacements and long cycle times would have significant 
implications for regional marine biota, particularly sessile reef habitats, and the 
effects of climate change on local pressure and wind systems could alter the 
characteristics of these marine environments by enhancing or diminishing the 
movement and exchange of shelf waters. This will most certainly apply to other shelf 
regions that experience CTW activity of a similar nature, such as the southeast and 
southwest coast of Australia. Although the characteristics will undoubtedly be 
different, the effects of CTW should be markedly similar, in turn allowing for 
inferences to be made regarding their impact on coastal marine systems under a 
changing global climate. 
 


