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Abstract

Billions of birds migrate every year between breeding

and wintering grounds, exhibiting a remarkable diversity

of routes and seasonal destinations both between and

within species. These seasonal movements of migratory

birds cause a seasonal redistribution of bird diversity that

radically changes avian community composition

worldwide. Recent technological advance is leading to a

rapid increase in the amount of available data on the

movement and distribution of birds. However, despite

much research describing migratory behaviour, the

underlying forces driving avian migration patterns remain

largely unknown. My research combines the development

of mechanistic, simulation-based models with the analysis

of big data sources to test hypotheses about the processes

driving bird migration at different scales. Results indicate

that birds tend to distribute across the world in an energy-

efficient way, i.e. minimising energy expenditure while

targeting areas for maximum energy assimilation

considering intra- and inter-specific competition for access

to resources, and that migration is an adaptation allowing

birds to optimise their energy budget in the face of

seasonality and competition. This work provides a strong

basis for predicting the impact of environmental change –

in particular I am investigating climate change and

agricultural intensification – on migratory birds and the

resident communities they visit.


