
     
 

 
Cullen Fellowship Title: Data assimilation into numerical ocean models   

Background 

Advanced observing and modelling systems supply useful information on the ocean and coastal 
marine environment.  Regular validation of the modelling systems against observations is necessary 
to pin down model deficiencies and, in turn, support model development to improve predictive skill. 
Improvement in the predictive skill can be achieved through the application of high quality and high 
temporal and spatial resolution observational data and for model initialization and forcing or 
through changes to model configuration and parameterization. In addition, a technique called data 
assimilation can significantly increase a predictive skill of numerical ocean models. Whilst data 
assimilation is a well-established field of research and is routinely used operationally for atmospheric 
forecasting, significant advances in ocean modelling in this area have only taken place in recent 
years. The purpose of data assimilation is to provide a best possible ocean state in near real time in 
order to improve short range forecasts (called the analysis) and to provide a best possible 
description of the ocean state in the past (called the reanalysis). Models with data assimilation are 
also capable of informing the observational programmes on optimum designs of the observational 
networks for improved understanding of a particular phenomenon, to fulfil requirements resulting 
from the implementation of policies, and other purposes. The proposed fellowship will assist the 
development of Marine Institute’s (MI) ocean modelling capability and will contribute towards the 
improvement of the quality of the models and the resulting model-based products and services. MI 
oceanographic observational programmes will also benefit from the research, since data assimilation 
can be used for informing the observational networks as to their fit for purpose and optimum 
design.  

 
Proposal 

We propose a three- year PhD fellowship with the overarching aim to investigate the impacts of data 
assimilation on the predictive skill of a numerical ocean model of Irish shelf and coastal waters.  
Specific objectives will include: 

1. Review of state-of-the-art in the field of data assimilation in ocean circulation models. 
2. Selection of the study site encompassing either all Irish shelf and coastal waters or part 

thereof taking into account the availability of observational data, amongst other factors.  
3. Development of a numerical model for the study site that is capable of representing 

oceanographic features of the area and is based on well-established modelling system, such 
as ROMS or NEMO. The model shall be nested in the solution available from the Copernicus 
Marine Environment Monitoring Service (CMEMS). Perform validation of the model and 
calibrate, if necessary.  

4. Carry out data assimilation experiments on the validated model. Selection of tested data 
assimilation method(s) and assimilated data should take into account feasibility of the 
implementation of same in an operational forecasting framework. 

5. Assess the impacts of data assimilation on the predictive skill of the model. 



     
 
 
Outcome  

The project will deliver a local scale hydrodynamic model for Irish waters nested directly in a 
regional CMEMS solution. It will demonstrate impacts of data assimilation into such model and lead 
to the improvement of predictive skills. The project will form the basis for the operational 
implementation of data assimilation into ocean forecasting models for Irish waters, which is 
nowadays increasingly used at many operational forecasting centres worldwide. “Assimilated” 
hydrodynamic models will allow for better description and mapping of oceanographic features and 
will improve model-based services, such as for search and rescue, aquaculture and fisheries, 
renewable energy and other. It will thus underpin the implementation of important policies and 
strategies and 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  

 

 


