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The ENEA center for the assessment and management of invasive species (ENEA-camis) as a node in
the AnaEE distributed European research infrastructure

Over the last four decades, ENEA has developed innovative approaches to sustainably manage
ecosystem problems. Yet global change in the form of agro-technical inputs, pest species, and climate
change makes agro-ecosystems increasingly complex and their sustainable management
unprecedentedly difficult (see e.g., Soussana et al. 2012). A key issue at the interface between global
change and biological systems (i.e., global change biology) is the growing problem of invasive species
(see e.g., Cristofaro et al. 2009) that annually cause worldwide economic losses nearly an order of
magnitude higher than those inflicted by natural disasters (Ricciardi et al. 2011). An example is the
resurgence of human diseases transmitted by invasive arthropod vectors of tropical origin that due to
global warming expand their range into increasingly favorable temperate regions including Europe
(Medlock et al. 2012).

The long term goal of our proposal is to make ENEA a European center of excellence for the
assessment and management of invasive species.

ENEA already includes expertise to tackle some of the worst invasives in Europe, and is updating
dedicated research facilities to trigger a new level of expertise integration (see figure) that we
propose as a prospective node in the AnaEE distributed European infrastructure for ecosystem
research. All global challenges addressed by AnaEE are linked to invasive species that are both major
drivers and effects of global change in ecosystems.

ENEA-camis will offer quarantine facilities, biotechnology labs, rearing facilities for collecting data on
species biology and ecology, process-based ecosystem modeling/GIS tools for data analysis, as well as
an array of targeted expertise such as field monitoring, arthropod symbioses, insect biotechnology,
area-wide integrated pest management (IPM), host plant resistance, biological control, and data
management — all at a single research site with 24h guarded security: a substantial plus when
dealing with quarantine organisms.

It is a diversified, on-site package of integrated facilities and expertise suitable for both assessing
risks and developing management options in a quarantine context. Additionally, state-of-the-art
regional climate modeling is routinely performed within the same ENEA research site
(http://utmea.enea.it/), and hence high-resolution climate data sets are readily available that further

enhance the potential for assessing and managing invasive poikilotherms in a climate change

scenario.

In Europe, most of the focus has been on information networks with apparent lack of research
infrastructures specifically devoted to assessing and managing invasive species based on a
mechanistic understanding of their potential geographic distribution and relative abundance (i.e., a
measure of invasiveness). This a specific gap that we aim to fill, in addition to complementing the
widely-used correlative (i.e., climate envelope) approaches (see e.g., Dawson et al. 2011) that are
often the only available option for assessing invasives but tend to overestimate impact, and hence
may lead to improper allocation of limited management resources (see e.g., Bradley 2013).

Page 2 of 3



ENEA center for the assessment and
management of invasive species (ENEA-camis)

field
monitoring
biology and ecosystem
ecology S models/GIS
assessment
data technologies quarantine
management insect rearing
~————— invasive
_ species
biological S—— arthropod
control sustainable symbioses
management
host plant insect
resistance biotechnology
area-wide IPM

Figure. Conceptual diagram illustrating the ENEA-camis research infrastructure.
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