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Multi-species indicators of abundance across large geographical scales play a 
vital role in the assessment of changes in biodiversity.  For instance, examples 
can be found in The State of the UK’s butterflies, 2015 and The State of the UK’s 
birds, 2017.  
 
The indicators combine individual species indices, which arise from appropriate 
analyses of abundance data or citizen science presence data. For seasonal insects 
examples are provided by the UK Butterfly Monitoring Scheme and the UK 
Butterflies of the New Millenium data bases, respectively, and we use 
illustrations from these data bases throughout the talk. We shall describe details 
of the relevant models described by Dennis et al (2016, 2017). 
 
A set of indices may be investigated for possible outliers and/or structure using 
functional principal components (Dennis et al, 2018).  
 
Finally, we show how hidden Markov modelling may be used efficiently to fit a 
new multi-species indicator proposed by Freeman (2016), using classical 
inference.  
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