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Preface

GRASPA 2021 is the biennial conference of the Italian research group for Environ-
mental Statistics GRASPA-SIS and the major event on Environmental Statistics in
Italy. GRASPA 2021 is also the 2021 European regional conference of The Inter-
national Environmetrics Society and a Satellite Meeting of the 2021 World Statis-
tics Congress. GRASPA 2021 endorses cooperation among statisticians, academics
from environmental sciences, and practitioners from government and independent
environmental agencies, creating a space for exchanging experiences and ideas on
various aspects relevant to protecting the natural environment. GRASPA 2021 is an
opportunity to share research interests related to the development and the use of sta-
tistical methods in environmental sciences, fostering methodological developments
and applications in various environmental fields. This year the online choice for the
conference may seem to limit personal exchanges and discussions. We prefer to view
it as the occasion to learn how to use new ways to communicate effectively. We imag-
ined a workshop with fewer talks, but all in plenary sessions, posters transformed to
short videos and zoom rooms to allow exchanges in small groups. We hope to meet
in person very soon and, in the meantime, keep the scientific exchange alive with
whatever tool we can use.

Rome, Giovanna Jona Lasinio
June 2021 Francesco Lagona
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Bayesian estimation of multiple ecological
abundances

C. Calculli and S. Martino and P. Maiorano

Abstract Ecological processes driving the spatial and spatio-temporal distribution
of marine species are complex to assess. In fact in several ecological studies, counts,
abundances or biomass of interacting species are collected from different sites re-
sulting in sparse datasets that include highly correlated responses. The analysis of
relationships among such responses requires a suitable statistical framework to glob-
ally study the ecosystem, including relevant variables and combining in a single step
environmental and community information. Inspired by Joint species distribution
models, we propose a Bayesian model-based approach to deal with the zero-inflation
issue, common to semi-continuous data, and with the spatial (and spatio-temporal)
structure of abundance monitoring data. The proposal takes its cue from a case study
concerning marine litter data collected by fishery surveys in the central Mediter-
ranean. To jointly infer different litter categories, a multiple response Hurdle-model
is proposed. This model allows to combine both information on occurrence and
conditional-to-presence abundance of litter categories and the effects of environ-
mental potential drivers. Shared spatial effects that link abundances and probabilities
of occurrences, together with temporal effects, are efficiently implemented using the
SPDE-INLA approach. Results support the possibility of better understanding the
spatio-temporal dynamics of marine litter in the study area.

Keywords: spatio-temporal data, species distribution models, hurdle models, marine
litter, INLA
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