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Editorial on the Research Topic

Advances in Statistical Ecology: NewMethods and Software

Ecological studies aim to quantify and explain biological variation at different organization levels,
from genes, to individuals, species or communities. The observed variability originates from both
ecological processes and from sampling. To adequately analyze data resulting from ecological
studies, complex statistical tools are used and developed that reflect the specific sampling methods
common to ecological data. This special issue brings together eight contributions in the field
of statistical and computational ecology that discuss a variety of ecological data structures and
associated statistical modeling approaches applied in variety of different ecological contexts.
These include community ecology and abundance modeling (Bystrova et al.; Chiquet et al.),
tree population dynamics (Picard et al.), population dynamics and the analysis of capture-
recapture data (Jeyam et al.; Worthington et al.), landscape genetics (Hein et al.), animal behavior
modeling (Sacchi and Swallow), and decision making in applied conservation ecology (Nagy-Reis
et al.). Insight about those questions is brought through the use of matrix population dynamics
models (Nagy-Reis et al.), multivariate (mixed) regression models (Chiquet et al.), tree population
dynamics models (Picard et al.), Hidden Markov models (Jeyam et al.; Sacchi and Swallow;
Worthington et al.), factorial methods and dimension reduction techniques (Bystrova et al.; Hein
et al.). The potential of these methods is illustrated through data on various biological models:
Rangifer tarandus caribou (Nagy-Reis et al.), microbial communities from oak leaves (Chiquet
et al.), Barents sea fish abundance (Chiquet et al.), bacterial communities of Prim’Holstein dairy
cattle (Chiquet et al.), Canada geese (Jeyam et al.), gray seals Halichoerus grypus (Worthington et
al.), rain forest tree data (Picard et al.), abundance plant species in the Alps (Bystrova et al.) and
harbor porpoise Phocoena phocoena (Sacchi and Swallow). Software tools are made available by
three groups of authors as R packages PLNmodels (Chiquet et al.) andWildlift (Nagy-Reis et al.) or
free-format R code through github (Sacchi and Swallow).

Despite the diversity of statistical methods, topics and ecological systems, a common
theme in the different contributions is the move away from the mere description of patterns
in ecological data per se toward the modeling of ecological processes that generate these
patterns. This special issue illustrates how this development has been facilitated by the recent
development of advanced computational statistical methods and techniques such as parallel
MCMC or variational methods. These methods enable the fitting of statistical models, which
were unthinkable in the field only 15 years ago. While this selection of papers has certainly
been biased toward our own research interests, from a more general perspective highlights
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the wide-ranging contribution the R language and the broader R
ecosystem have made to both theoretical and applied biosciences.
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