
   
 

Cullen Fellowship Title: Coupled wave-ocean models 

Background 

From a history of applied ocean and coastal engineering, now revived by deep offshore drilling and 
coastal renewable energies, ocean waves have emerged over the last 20 years as a central element 
of the Earth system science. The sea state is an Essential Climate Variable by itself, and is defined by 
the random succession of waves, which is generally very well described by the directional wave 
spectrum. Wave fields can evolve at scales of the order of 1 km due to bottom topography, shoreline 
geometry and currents in coastal areas. Similarly waves can affect currents. This two-way wave-
current interaction can significantly modulate the oceanographic features, particularly in the coastal 
ocean. Furthermore, human activities in the coastal ocean, such as installation of structures 
(renewable energy, aquaculture, harbour walls, etc.) can further alter ocean circulation and wave 
characteristics. The proposed fellowship is aligned with current oceanographic research in the 
Marine Institute and has a potential to significantly increase our knowledge of coastal oceanography 
in Irish waters. The current ocean modelling service may benefit from the outcomes from this 
fellowship, as coupled ocean-wave models may provide more accurate representation of coastal 
processes.   

 
Proposal 

We propose a three- year PhD fellowship with the overarching aim to investigate the wave-current 
interaction in Irish coastal ocean through modelling. The models developed will be three-
dimensional; however, the research will focus in particular on the interactions near seabed. The 
more specific objectives include:  

1. Review of state-of-the-art in the research field, e.g. carry out theoretical analysis of relevant 
phenomena, theoretical formulations, numerical modelling approaches 

2. Selection of the study site in Irish coastal ocean, collation of data and development of a 
database for model set-up, initialisation, forcing, calibration and validation  

3. Development of a numerical model capable of simulating wave-current interactions, e.g. 
COAWST 

4. Study the currents and wave fields with and without wave-ocean model coupling; validate 
the obtained results against field measurements and physical scale-model experiments, if 
available 

5. Include submerged structures and study their impacts on wave and current fields 

 
Outcome  

The project will generate new information on coastal oceanography of Irish waters, specifically on 
the mutual impacts of waves and currents. It will lead to the improvement of predictive skills of both 
wave and hydrodynamic models in Irish waters and will allow better description and mapping of 
oceanographic features. It will thus underpin the implementation of important policies and 
strategies, such as MSFD and MSP, and, together with research on the impacts of submerged 



   
structures, it will support the development of strategic marine sectors identified in Ireland’s 
Integrated Marine Plan. 

 
Financial Details 

The Fellowship award will be up to €23,500 per annum. This amount comprises a 
maintenance award of €16,000 to the student as well as payment of fees to the host 
institution. The maximum fees payable to the college will be €6,000 per annum. The 
Fellowship award includes a travel budget of up to €1,500 for the sole use of the student 
and is payable on a reimbursement basis direct to the host institution at which the 
postgraduate student (Fellow) is registered.  All field-work and travel covered by the travel 
budget is for travel taking place within the island of Ireland. 

 
Specific Requirements 

The fellow should have a background in one of the following areas: oceanography, civil engineering, 
water/hydraulic engineering, mathematics 

 
Marine Institute Co-Supervisor(s) 

Dr. Tomasz Dabrowski, Ocean Science and Information Services  

 


