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3. Biswajit Basu  

 

Research expertise and background 

Prof Basu works in the area of Physical Oceanography with bio-geo-chemical interactions and has made 
significant contribution in the field of modelling and simulation of ocean currents. He has developed 3D 
models for investigating the impact of 3D currents on oceanic flow including ocean thermodynamics. He has 
developed new algorithms for solving problems in ocean dynamics. The research has been published in 
journals such as Deep Sea Research, Oceanography, J. Mathematical Physics, J. Fluid Mechanics, Physics of 
Fluids. He is currently formulating novel graph theoretic models for ocean dynamics (using interoperable 
data coupled with socio-ecology) to investigate ecosystem interactions, funded by the EU project-ECOTWIN 
which has potential to revolutionize the fundamental concept underpinning the digital twin for ocean. He is 
collaborating with 3 other EU projects on models and data, which will have a significant impact on the 
policy of ocean usage (reconciling with marine protected zones and fisheries). 

Current research interests / themes 
• Impact of ocean current on species-distribution in North Atlantic. 
• Developing graph theory approach to analyze socio-ecological impacts. 
• Game theory and agent-based reinforcement learning for decision making in North Atlantic. 
• Casual analysis for North Atlantic by developing coupled species distribution-social models. 

 

Potential areas for fellowship projects 
 

1. AI-Driven Feature Reconstruction How Offshore Renewable Energy Interacts With Marine 
Ecosystems: Build feature reconstruction spatio-temporal and representation-learning methods which 
assess how changes to spawning grounds, larval dispersal pathways, alterations to migratory pathways and 
habitat usage impact species distribution. 

2. Probabilistic Heterogeneous Graph Models for Ecological-Social Interaction Networks Probabilistic 
heterogeneous graph models to connect ecological functional groups and keystone/anchor interactors and 
environmental driver, with fisheries actors and social groups in the interaction web. 

3. Causal socio-ecological coupled modelling and counterfactual 'what-if analyses' Build causal models 
which link ecological and socio-economic processes to explore species distribution, environmental and 
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management interventions by identifying important confounding variables and conducting counterfactual 
what-if simulation studies.  

4. Explainable Game-Theoretic Multi-Agent Reinforcement Learning Adaptive Decision-Making for 
Adaptable Outcomes Create an interpretable multi-agent system combining game theory with 
reinforcement learning to explain the pivotal ecological and environmental variables. 

Keywords 
1. Physical Oceanography 
2. Ocean Currents 
3. Hydrodynamics 
4. AI and Graph theory 
5. Socio-ecological modelling 
6. Causal analysis 

Research profile / webpage 
Trinity profile: https://www.tcd.ie/research/profiles/?profile=basub 

Another relevant research webpage (if applicable): 
https://scholar.google.com/citations?user=Gjeu9sgAAAAJ&hl=en 
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