
Cullen Fellow: High Resolution 3D Numerical Model of Galway Bay (PhD Award) 

Background 

The Marine Institute (MI) undertakes marine modelling for a variety of applications including 
aquaculture, oil slick transport, storm surges, marine renewable energy and search and rescue. 

Generally, the models developed are three-dimensional models.  In these models surface phenomena 
can be significant and play important roles in model performance.  For example, if sea lice from an 
aquaculture installation drift to the surface their transport will be strongly influenced by wind and 
baroclinic processes. 

Four high frequency radar systems are operational in the west of Ireland: two located on Galway Bay 
(Mutton Island and Spiddle Pier) and two located on the west coast (Inis Oirr and Loop Head 
lighthouses). The radars sense remotely surface currents and by combining data from two overlapping 
radars maps of total currents vectors are generated. In Galway Bay vectors are generated at 
approximately 400m resolution through the inner bay every hour, and off the west coast vectors are 
generated at approximately 2km resolution up to 70km offshore.   

Proposal 

We propose a three- year PhD project to develop high resolution three-dimensional coastal ocean 
model of Galway Bay and approaches that, in particular, accurately reproduces surface 
hydrodynamics. 

The project will aim to:  

1. Develop a detailed database of the observational data required for model initialisation, 
calibration and validation. This includes, amongst other, bathymetry, tides, wind 
speeds/directions, River Corrib flows, air temperature, high frequency radar surface currents, 
ADCP data  

2. Develop (or adapt existing) three dimensional model of Galway Bay and approaches 
3. Calibrate model parameters using the database from (1). In particular, the focus will be on 

accurate and high resolution wind forcing and accurate freshwater inflows. This may 
necessitate the development of a novel formulation for wind shear stress and will involve 
studies on the impact of River Corrib inflows on circulation in the bay  

4. Validate the calibrated model against the radar data for diverse conditions of tide, wind and 
river flows. Again the focus here will be on developing the model so that the surface 
hydrodynamics are accurate. 

5. Add wave forcing to the hydrodynamic model (e.g. wave-current interaction): 

o Waves from observations only: HF radar, SmartBay, Westwave (i.e. as the forcing function in 

the hydrodynamic model) 

o Fully coupled wave-hydro model 

 



Outcome  

Outcomes for the project will be: 

• A model of Galway Bay and approaches that can accurately simulate/predict surface 
hydrodynamics.  Findings from the study will improve our understanding of local coastal 
hydrodynamics and will be transferable to other Irish coastal waterbodies. 

• Improved surface hydrodynamics will also improve the general capability of a model to predict 
3-dimensional phenomena. 

• Assess the impact of adding wave observations and wave modelling on accurate 
reconstruction of surface currents offshore and inshore (i.e. compared to HF Radar). Waves 
can have a significant impact on the circulation in the coastal zone 

• The model developed will have widespread applicability in diverse areas such as:  
o Aquaculture.  For example, the model could be used to predict likely interactions 

between fish farms - if a farm is infested with sea lice, is there likely to be 
contamination in an adjacent farm? 

o Oils spill tracking.  Oil floats, therefore the transport and dispersion of oil is strongly 
influenced by surface hydrodynamics. 

o Search and rescue.  Accurate surface hydrodynamics is important for improving search 
and rescue modelling 

• It is expected that the research will lead to publications in 2 international peer reviewed 
journals, and 2 international conference papers. 

 

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 €1,500 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 

 

Marine Institute Co-Supervisor(s) 

Dr. Tomasz Dabrowski, Ocean Science and Information Services (OSIS) 


