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The LifeWatch Alien Species Showcase ™
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Habitat vulnerability to Alien Species Invasion

The Biodiversity LifeWatch database contains both
native and alien species distributed within Eunis
habitats along the Italian peninsula.
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The LW Alien Species showcase

* Invasion biology often focus on single alien taxon or group of related
species (i.e. genera, family, orders)

* The availability of large database (i.e. LW database) allows to test
generalized invasion patters in a macroecological framework

Identify emergent patterns regarding the potential
drivers of alien species occurence in
freshwater/marine/terrestrial sites

|

What are the main factors that
determine the increase of the

probability of a site to be invaded?

What is the susceptibility of EUNIS

habitat to invasion?
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Data gathering and quality control

Data source: biodiversity surveys (published or

unpublished papers, reports, notes,...)

Data cleaning by local/national experts

Taxonomic reliability
Taxonomic consistency
Alien /Native trait assignment

www.faunaitalia.it/checklist/ www.eunis.org  omnidia.free.fr
Www.marinespecies.org www.ittiofauna.org www.fishbase.org

www.faunaeur.org www.algaebase.org scientific publications



A large taxonomic, habitat and geographic

coverage

34386 TOTAL OBSERVATIONS
12406 SPECIES

563 SITES

42 PHYLA

36 HABITATS (EUNIS LEVEL 2)
40 YEARS OF OBSERVATIONS

The LifeWatch Biodiversity database
contains both native and alien species
distributed within Eunis habitats along the
Italian peninsula.
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The database was used to test and describe generalized invasion patters




Ecosystem vulnerability to alien and invasive species: a case study on
marine habitats along the Italian coast

GIUSEPPE CORRIERO", CATALDO PIERRI™®, STEFANO ACCORONI', GIORGIO ALABISO®,

GIORGIO BAVESTRELLOY, ENRICO BARBONE", MAURD BASTIANINI, ANNA MARIA BAZZONI",
FABRIZIO BERNARDI AUBRY', FERDINANDO BOERO", MARIA CRISTINA BUIA'. MARINA CABRINI',
ELISA CAMATTI, FRINE CARDONE", BRUNO CATALETTO', RICCARDO CATTANEQ VIETTIY, ESTER CECERE®,
TAMARA CIBIC', PAOLO COLANGELO', ALESSANDRA DE OLAZABAL', GIANFRANCO D'ONGHIA®,
STEFANIA FINOTTO!, NICOLA FIORE", DANIELA FORNASARO', SIMONETTA FRASCHETTI®,

MARIA CRISTINA GAMBI®, ADRIANA GIANGRANDE", CINZIA GRAVILI®, ROSANNA GUGLIELMO®,
CATERINA LONGO®, MAURIZIO LORENTI, ANTONELLA LUGLIE", PORZIA MAIORANO",

MARIA GRAZIA MAZZOCCHI®, MARIA MERCURICOY, FRANCESCO MASTROTOTARO?, MICHELE MISTRP,
MARINA MONTI', CRISTINA MUNARF, LUIGI MUSCO™, CARLOTTA NONNIS-MARZANO®,
BACHISIO MARIO PADEDDA", FRANCESCO PAOLO PATTI®, ANTONELLA PETROCELLI®, STEFANO PIRAINO",
GIUSEPPE PORTACCK, ALESSANDRA PUGNETT!', SILVIA PULINA®, TIZIANA ROMAGNOLI", ILARIA ROSATI",
DIANA SARNO', CECILIA TEODORA SATTA", NICOLA SECHI®, STEFANO SCHIAPARELLIY, BEATRICE SCIPIONEY,
LETIZIA SION*, ANTONIO TERLIZZI®, VALENTINA TIRELLY, CECILIA TOTTI*, ANGELO TURSP,
NICOLA UNGAROS, ADRIANA ZINGONE*, VALERIO ZUPO® und ALBERTO BASSET®
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The Propagule, Abiotic, Biotic framework

Abiotic factors serve as the
first “filter” to invasions,
limiting establishment of
non-native (=exotic) species
to conditions approximating
their native ranges.
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Biotic resistance refers to
the ability of a community
of resident species to repel
invaders as a result of
species interactions
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Data integration

Data of occurrence were integrated with an array of bioclimatic and abiotic
variables

* Annual Mean Temperature + Surface Chlorophyll-a Concentration (ChlA)
«  Mean Diurnal Temp. Range * Annual Sea Surface Temperature 2009-2013
« Distance (in min) from large cities

" Isothermality + Distance (in km) from large harbors

* Temperature Seasonality . Pathways and vectors

* Max Temperature of Warmest Month «  Anthropic pressure

*  Min Temperature of Coldest Month *  Max length of a species (in mm)
* Temperature Annual Range *  Min salinity (PSU)

* Mean Temperature of Wettest Quarter * Mean salinity (PSU)

*  Max salinity (PSU)

* Mean Temperature of Driest Quarter

*  Mean Temperature of Warmest Quarter
* Mean Temperature of Coldest Quarter

* Annual Precipitation _
* Precipitation of Wettest Month Bio-ORAGLE

. Precipitation of Driest Month Rk HALR aer= {or ecolopisl modellln;
* Precipitation Seasonality

* Precipitation of Wettest Quarter

e  Precipitation of Driest Quarter WorldClim - Global Climate Data

* Precipitation of Warmest Quarter Free climate data for ecological modeling and GIS
* Precipitation of Coldest Quarter




IAS climate suitability

Abiotic factor: the role of climate and
geography

IAS climate suitability
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Biotic resistance




Propagule pressure

Voluntary introduction

Escape from confinement

Involuntary introduction




Propagule pressure
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Probability (fitted values)

1e-04 2e-04 3e-04 4e-04 5e-04

0e+00

Propagule pressure is proportional with
human accessibility

Accessibility (log) Invasion risk. +

Accessibilit




Invasion drivers




Asquatic Invasioms (2017) Volume 12, Ivste 3. 299-300
DOt Bt dut sng 10 3001w 2007 12304
€ 2019 The Asthest| ovamst compiionce € 291 REARK i

Special Issue: Invasive Species in Inlond Waters

‘Alien species in Italian freshwater ecosystems: a macroecological
assessment of invasion drivers

Paolo Colingelo' '+, Diegs Fontaneto'. Aldo Marcherto', Alesyandro Ludevin'. Alberto Basset' ™!,
Luca Bartolpzzi'™. [sabella Bertani’, Alessandro Campanare®, Antonella Cartaneo’. Fabio
Cranferoni® ™, Guseppe Cormiero® ¥, Gentile Francesco Ficetola® ', Frapcesco Nonm-Marzano'’,
Catalda Plerri™*'. Giampadlo Rossetn™. Naria Rosat''* and Avgela Boggero' '’
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Aquatic Invasions (2017) Volume 12, Tssute 3. 200..300
@EAB DOT fiempe “dovorp/10 3390w 2017 42 4 04
IC © 2017 The Authee(s). Joumal ¢ompatiza & 2017 REABIC : e

Special Issne: Invasive Specles in Infand Waters

Research Article

Alien species in Italian freshwater ecosystems: a macroecological
assessment of invasion drivers

Paolo Colangelo''*v. Diego Fontaneto', Aldo Marcherto!, Alessandro Ludovisi’. Alberto Basset’!,
Luca Bartolozzi*'®, Isabella Bertani’. Alessandro Campanaro®. Autonella Cartaneo’. Fabio

Cianferoni‘'‘, Giuseppe Corriero* ', Gentile Fraucesco Ficetola™"’, Francesco Nonnis-Marzanc ' Average model: probability of AS occurence
1514

e

Cataldo Pierri*"*, Giampaolo Rossetti', llaria Rosari'*'* and Angela Bogzero
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Contents lists avallable at Sticncelinst

Ecological Indicators

ELSEVIER journal homepage: www sleavlnrcomilocate/ pealind

Original Articles

Plant invasions in Italy: An integrative approach using the European
LifeWatch infrastructure database

Marco Malavasi™’, Alicia Teresa Rosario Acosta”, Maria Laura Carranza®, Luca Bartolozzi™”,
Alberto Basset™, Mauro Bassignana', Alessandro Campanaro®, Roberto Canullo”,

Francesca Carruggio', Viviana Cavallaro™, Fabio Cianferoni', Claudia Cindolo",

Cristiana Cocciuffa’, Giuseppe Corriero', Francesco Saverio D'Amico", Luigi Forte™,

Michele Freppaz', Francesca Mantino', Giorgio Matteucei™, Cataldo Pierri®”, Angela Stanisci®,
Paolo Colangelo™”
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Estimate  Std Emor  zvalue  Pri>iz)
Intercept 005052  1.28333 0.039  0.9686
P (Accessibility) 001931 0.00884 <2184 0.0289
A {Environment) 038132 0.29641 1,286 0.1983
B (Native richness)  -1.86734  .80888 22308 0.0210
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s it possible to model invasion risk?

If invasibility is a property of sites, if
we have a good number of sites to
train a model we can extrapolate
invasion risk over larger areas




LifeWatch VRE

Virtual Labs

Resaurces o Services ([ Catalogue of Virtual Labs

Alien and Invasive Species VRE

The LifeWatch Alien Species Virtual Research Envircnment (AS-VRE) has been built and equipped in order
to develeping systems that support the scientist's work for experimental researches on alien species arrival
and spread into different types of ecosystems (aquatic and terrestrial). The AS-VRE s an example of the
types of scientific studies that researchers on biodiversity and AS could undertake,

Would you like to know more ahbaout the Alien Species VRE, its services, get in contact with its coordination

171, access the (rsining resources, view the related publications and the showcases? Visil our dedicated

AS-VRE minisite € Back

Search

Search 9

Category

No Category



From R to Taverna

! / Crigina databyse
AR Manyiaxa bahital, pressures

Presence/absence
matrix

Data matnx for
modeling
N0-00rMat d5Irouto J6'a)

Quiput Output
_Graphics. 1ables Graphics

Qultput
Graphics, tables

Tibrary(shiny)
Titirar y(maps)
Tihrary(raster)

shinyServer({function{input, outout, sessicn) {

Data <= reactive({
inFilee-inputs$file
if (ie.null(inFile)) {
return(NULL)
} else {
de-ieadt.csu(inFilesdatapath)

1
b

ooserve({
data <-Data()
updateselectTaput(session, "x", cholces = nanes(data))
updateselectInput(session, "y", choices = nanes(data))

)

Taverna service oriented scientific
workflow

Implement R scripts via Rshell and Rserve.
Connect R scripts with other services




Orchestrating web services

Web
service 1

oD

&&)¥) Taverna

| Web
service 2

PROJECT

( N
Web
service 3

Different solutions possible, but be aware
always to the researchers sensibility...




Enrich occurrence i e  ekansta

Enrich occurrence with Worldclim "Sh‘iﬂy [ monelpee

WorldClim {Rshell) €raction) " Mard-cogeq descr stats interaction)




Enhancing the agent-user interaction

* Progresses: reusable web-application interaction services with
advanced interactivity and processing

* Taverna aware Shiny (R) applications

LA Watch * Some example:
Biotic/Abiotic/Pressure variables extraction * Enrich species occurrence with abiotic
e data from WorldClim
| * Choices of parameter through
] ::g 1</ '~.':fif¥’ﬁﬁr' e 7 descriptive statistics
- 3 - * Dynamically reshape data
B e

Descriptive graphs

Choose flie to upioad, Density plot

Browse...  biomaspa.csy
Ve beeredi ALz
Vartabio:

hiomassaCs -

Groups:
Seo - 3

¢

Plol Type:
densicy

B show poirits




Re-combination

~ Lifewatch
’DatabormIRESTaccess
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The workflow as a runnable formalization of scientific work

N —————————

Taverna workflow system
Composed by “services” (remote and local) —
configurable assignment to agents
Workflow execution: data driven (plus control
links)
Nested workflows

Statistical workflow
Crivers of occurenca/nchness
at site and/or Eunis haoitat ievel

[ Quiput ‘ l Oulp‘..l!
| Grapnics, tables. Graphics

‘ Gngox‘:l:ﬂim

Example workflow: alien species

2.

Step.l_Reshapelata

Morkf low gutput ports

! | auu\_m;lvg-tahﬁdatabm.fﬁv

BeztrodelSelection // \

(e il '
l onof.plox” oww’ [ H'lc..tabhl V

Rancfactiont

Harkflow output pdgerts

A y i :
| soor_plot| visres plaf | rc_table || carefoction curve_pld) weaplot || alionnative sabllesy |
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Possibility to replicate the AS showcase analysis
Possibility to use new data that are stored in the LW dataportal

Allow some degree of workflow manipulation

Needs to develop new app or web services
Authentication with multiple users on the same project is triky

Taverna is not for all



Complex workflows and researchers...

Step_1_Reshapallots

BaztmodelSalection

. Y Y Y .
: | oout.pm” vlml.pIM” lm:.ubh” rmfuothn.wlﬂ HCRplot ” auauadw.mlr.v !

 Workffow eatput pdrta
\




VREs in biodiversity domains

VREs have the potential to benefit research in all disciplines at all stages of research?

114

COMPUTER SCIENCE

21

MATHEMATICAL COMPUTATIONAL BIOLOGY

48

INFORMATION SCIENCE LIBRARY SCIENCE

Web of Science

17

ENGINEERING

11

EDUCATION
EDUCATIONAL
RESEARCH

11

LIFE SCIENCES
BIOMEDICINE OTHER
TOPICS

14

ARTS HUMANITIES OTHER TOPICS

Showing 155 records for TOPIC: ("virtual research environment*")

8

ENVIRONMENTAL SCIENCES

ECOLOGY




Barriers to the use of VREs

e “ _.the majority of these systems (VREs) are not yet fully integrated into
standard practices, tools and research protocols used by real life communities
of practice.”

* "This reluctance to migrate from traditional and consolidated research

practices and facilities to the innovative ones promoted by VREs is among the
most difficult barriers affecting the entire VRE domain.”

Candela et al. (2013). Virtual Research Environments: An Overview
and a Research Agenda. Data Science Journal. 12, pp.GRDI75—

GRDI81
technology not reliable: 8
too difficult to use: 14
does not suit our research practice: 11
not enough technical support: 22
not enough institutional support for training etc.: 20
user community too small: 15
security/trust issues: 11
other: 36

Carusi & Reimer, 2010. . Virtual Research Environment
Collaborative Landscape Study. JISC



Access to biodiversity data

Lifewalch
ifeWatc (GBlF

‘ERIC
Global Biodiversity

0

A o

WE NA > Data harvesting <

European Nucleotide Archive

L i e : ¥
Catalogue of Life 7

BiotoRAcc Lopernicus
Europe’s eyes on Earth

Marine data layers for ccologeal motellng




Data analysis



VRE-LW architecture
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Web Interface

Orchestration
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Collaborative paper
writing and editing

High Performance
Computing




Open questions

What biodiversity researchers would like to found in a VRE?

1. Access to a wide range of biodiversity data (data
catalogues)?

High computing capacity (HPC clusters)?

Access to software validated by the scientific community?
A collaborative environment?

User friendly interface, accessible via web technologies?
Other?
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