Quantifying the impact of human activity
on seabird behaviour: a statistical perspective

A. Butler?, K. R. Searle®, D. Mobbs®, E. Owen® and F. Daunt®

# Biomathematics and Statistics Scotland
The King's Buildings
Mayfield Road
Edinburgh, Scotland.
adam@bioss.ac.uk

® Centre for Ecology & Hydrology
Bush Estate
Penicuik
Midlothian, Scotland
katrle@ceh.ac.uk

¢ Royal Society for the Protection of Birds
North Scotland Regional Office
Etive House, Beechwood Park
Inverness, Scotland
Ellie.Owen@rspb.org.uk

Keywords: Seabirds, foraging, hidden Markov model, GPS tag.

Abstract: Seabirds are a familiar but elusive part of our natural environment, and a vital part
of the marine ecosystem. We need to be able to understand the key aspects of their behaviour
- such as breeding and foraging - in order to assess the impacts of offshore wind farms,
fishing, and other human activities upon their populations.

In this talk we will illustrate an approach by which empirical data from GPS tags and
mechanistic stochastic models can together be used to evaluate the impact of human activities
upon seabird foraging - and thereby upon breeding success and survival.

A key step in such assessments is the estimation of the spatial distribution of foraging birds,
and we will begin by outlining some of the ways in which statistical models - including
hidden Markov models and generalized linear mixed models — can be used to address this
problem.

A stochastic mechanistic model of seabird behaviour has then been used to explore the
consequences of modifications to the environment (such as the construction of a wind farm)
upon the energy budgets and daily time expenditure of adult seabirds during chick rearing:
and thereby upon adult and chick survival. We will discuss the ways in which this model can
be used to evaluate the impacts of potential developments in a way that properly accounts for
uncertainty, and will demonstrate some of the results that are obtained by applying this
approach to real data.



