c_t iR o Consorzio ‘a
Erfnﬁﬁf?é&ﬁgﬁzm REGIONALE ERGgIOIIGEmllI&RO nagna agxicolyé/inmente LaMMa Q)/
Gigl icoli*

Fondazione per il Clima e la Sostenibilita

A BIOMETEOROLOGICAL POPULATION DYNAMIC MODEL FOR
Aedes albopictus (Skuse) ADAPTED TO URBAN ITALIAN
(EMILIA-ROMAGNA REGION) CONTEXT

R.Vallorani', GMesseri', M.Carrieri®, C.Venturelli?, R.Bellini®, A.Albieri®, P.Angelini*, S. Mascali Zeo?, F.Baldacchini®, A.Crisci', F. Piani’
"Institute of Biometeorology, National Research Council CNR, Firenze, Italy: vallorani@lamma.rete.toscana.it , messeri@lamma.rete.toscana.it
2AUSL Cesena, Urban and Health Entomology Dept., Cesena, ltaly : cventurelli@ausl-cesena.emr.it
SCentro Agricoltura Ambiente "G.Nicoli", Medical & Veterinary Entomology Dept., Crevalcore (BO), Iltaly: mcarrieri@caa.it , rbellini@caa.it
“Emilia-Romagna Region Public Health Service, Bologna, Italy : pangelini@regione. emilia-romagna.it

Increasing health risk connected to Aedes albopictus even Mediterranean area, contributed to form in 2007 a multidisciplinary
working group directed by the Public Health Department of Emilia-Romagna Region in order to study and improve the
knowledge about the mechanisms of adaptation and colonization of Aedes albopictus, characteristics of breeding sites and
vector control strategies. A biometeorological population dynamic model developed by Otero et al. (2006) from the University
of Buenos Aires has been investigated, adapted and modified to Italian urban context. The model run operatively every week
on 10 Emilia Romagna provinces for a 2 weeks mosquito infestation forecasting.

Core model: dynamic of 5 life stages (eggs, larvae, pupae, female adults not having laid eggs and female adults
having laid eggs) originating from a finite number of breeding sites with equal physical characteristics and driven
by daily mean air temperature. The 5 age classes are described with deterministic equations, each modelled by
a stochastic Poisson process. Developmental, mortality, emergence and oviposition rates are the same of
CiMSIM (Focks et al., 1993).

Adapted model - BiTE (Biometeorological Tiger mosquitoes Estimator): is a fully meteorological input
driven model, with environmental parameter adapted to italian urban context and with the introduction of
diapause mechanism. Also interventions can be modelled, hence their effectiveness can be tested. BiTE can be
used either for diagnostic or for short, medium and long term prognostic application.

DIAPAUSE MODULE - preliminary results

Diapause is the main change in Aedes albopictus biology as an adaptation strategy to temperate climate countries: winter temperature
and photoperiod are the key variables for diapause mechanism (Haley et al., 1988; Hanson, 1995, Carrieri et al., 2010 sub.paper)
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forecasting or climatological numerical model. representation of water temperature of a pupal/demographic-survey (2008) in 4 Emilia
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