
 
 

Cullen Fellowship Title: Fisheries Data Integration and Analytics (PhD Award) 

Background 

The Marine Institute generates and consumes data from a number of different sources. In particular Fisheries 
Ecosystem Advisory Services (FEAS) maintains databases containing information on catch value and volume, 
including commercial landings, fishing effort and fleet capacity; and biological data – which includes data on 
variables such as the number, length, weight, sex and age of fish species in a given location.  Fine-scale spatio-
temporal data about vessel position is also stored.  The fisheries data typically becomes available in batches 
rather than being streamed – these batches can range in size from an individual fishing trip, up to all vessel 
positions in a calendar year.  These databases are typically siloed, so querying for qualities that are stored in 
many databases can cause problems. 

 
Proposal 

The research goal is to allow a consistent and meaningful model to be created and used that can encapsulate 
the data from a number of disparate and possibly distributed fisheries databases.  This information model 
should then be used to support decision making within a data analytics engine.   

Two different versions of the system could be available: a system with detailed output which can be used by 
internal users within a secure environment, and also a system with aggregated output which could be made 
available to a wider audience and used to increase stake-holder engagement.   

This system will allow queries to be expressed in terms of the items of interest rather than needing to know the 
structure of the underlying databases.  The semantic layer will add extra querying power by allowing inferences 
to be made that are difficult or impossible to process the underlying relational model. It will also allow the 
work to be more transferable since it will be based on meaning, rather than a specific database structure. 

This work should evaluate existing semantic technologies for their suitability. It will then create, extend or use 
one of these with the purpose of integrating the Marine Institute data sources and other relevant data. Often 
this data will be stored in relational databases so it will be a requirement to translate between the semantic 
model and the underlying relational database.  

 

Figure 1 A possible mapping between a semantic model and relational databases 

 

 
 



 
Individual data sources have their own characteristics with respect to noise, accuracy and completeness and 
data will also be available at different aggregation levels - techniques for combining data sources must be able 
to incorporate these features and use them to inform the outputs.  The data integration will consume sampled 
data and meta-data about its sampling regime - the nature of sampled data is not usually considered during 
integration projects.  The temporal variability of the data must also be handled appropriately.  The system 
designed must be extendable, both to facilitate sharing with other researchers, and to allow new data sources 
to be added easily to the system as the project progresses. 

 
Outcome  

The aims of this project are to design and develop: 

1. A novel, open, generic framework for semantic data integration so that heterogeneous marine data 
sources can be integrated in a meaningful way.  

2. An algorithm that will map between semantic queries and different underlying data structures that 
improves on the performance of the current state-of-the-art whilst retaining expressiveness. 

3. An analytics engine to allow the semantic model to be used to answer policy and decision support 
questions on topics such as economic and environmental impacts of fishing, fishing mortality, and 
species distributions.  This engine could use a number of different techniques such as machine 
learning, simulation, or game theory. 

The outcomes will include a PhD for the candidate that will provide them with a strong basis for further work in 
general data analytics or marine data.  The research should also lead to publications in two peer reviewed 
journals, and two conference papers.  

 
Financial Details 

The Fellowship award will be up to €24,000 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 €2,000 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 an undergraduate honour degree in computer science or a related discipline, have 
strong programming skills, a good knowledge of semantic technologies or databases, and an interest in biology, 
marine or fisheries science.  The host institute should have experience with data analytics and decision support 
systems. 

 
Marine Institute Co-Supervisor(s) 

Dr David Currie, Fisheries Ecosystem Advisory Services 


