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AS	are	considered	one	of	the	major	threat	to	biodiversity,	even	though	their	role	is	
going	to	be	reconsidered	

the	case	study	of	alien	species	LifeWatch	has	a	
core	 represented	 by	 a	 database	 of	 biotic	
resources	 (occurrence)	 and	 abiotic	 resources	
(linked	to	geo-referenced	sites)	

Earth	and	Environmental	Sciences	are	rapidly	entering	the	new	paradigm	of	large	
scale,	data-intensive	analytics	to	understand	our	complex	and	ever	changing	planet		

ICT	
group	
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Introduction	

Spread	

Establishment	

Colonization	

Identify	emergent	patterns	regarding	the	potential	drivers	of	
alien	 species	 occurrence	 in	 freshwater/marine/terrestrial	
sites	within	a	PAB	framework	

Habitat	vulnerability	
Are	different	systems/habitat	more	susceptible	to	invasion?	

Invasion	drivers	
Which	abiotic,	biotic	and	pressure	attributes	of	the	recipient	
site	affect	invasion	probabilities	(presence/absence)?	

a	macroecological	approach	to	invasion	biology!	
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Spec ies	 cannot	 invade	 a	
community	if	propagules	do	not	
arrive	at	the	site	

Abiotic	 factors	 serve	 as	 the	
first	 “filter”	 to	 invasions,	
limiting	 establishment	 of	
alien	 species	 to	 conditions	
approximating	 their	 native	
ranges.		
	

Biotic	resistance	refers	to	
the	ability	of	a	community	
of	resident	species	to	repel	
invaders	as	a	result	of	
species	interactions		
	

The	Propagule,	Abiotic,	Biotic	framework	

Catford,	J.,	Jansson,	R.,	Nilsson,	C.	(2009).		“Reducing	redundancy	in	invasion	ecology	
by	integrating	hypotheses	into	a	single	theoretical	Framework”.	
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Data	survey	to	ensure	a	good	spatial	and	ecological	coverage	in	Italy	

34386 TOTAL OBSERVATIONS 
12406 SPECIES 
878 ALIEN SPECIES OBSERVATIONS 
563 SITES 
42 TAXONOMIC (PHYLA) GROUPS 
36 HABITATS (EUNIS LEVEL 2) 
40 YEARS OF OBSERVATIONS 

EUNIS	covers	all	types	of	habitat	
types	from	natural	to	artificial,	

terrestrial,	freshwater	and	marine.		



1)  DATA	UPLOAD	(tool	kit)	
2)  DATA	STANDARDIZATION	(mapping,	Darwin	Core)	
3)  QUALITY	CHECK	(LW	data	validation,	Global	Name	Architecture)	
4)  DATA	AVAILABILITY	(harvesting,	acces,	my	knowledge,	remote	desktop)	

DATA	ARE	NOTHING	IF	NOT	ORGANIZED	AND	QUALIFIED	

LifeWatch	
DATAPORTAL	

Findable	
Accessible	

Interoperable	
Reusable		

The	FAIR	Guiding	Principles	for	scientific	data	management	and	stewardship	
Wilkinson	et	al.,	2016	

TOOLKIT	The	available	data		are	the	real	infrastructure	

UPLOAD	



Original	database	
Many	taxa,	habitat,	sites	

Presence/absence	
matrix	

Data	matrix	for	
modeling	

(Non-normal	distributed	data)	

GLMM	
General	Linear	Mixed	

Models	

Ordination	
Techniques	
PCA,	MCA	

Rarefaction	
curves	

Variable	extraction	
from	rasters	

(pressure,	abiotic,	
biotic)	

Subsetting,	reshaping	

Merging	

MY	
KNOWLEDGE	



FRESHWATER	INVADERS	

MARINE	INVADERS	

TERRESTRIAL	INVADERS	

LAGOON	INVADERS	

Scientific production in the framework of CT to test the 
functionality of the workflow 
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Invasive freshwater species: an Italian case study
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Positive	correlation	with	accessibility,	
native	Richness	and	temperature	

Native	Richness	

Italian freshwaters: a macroecological assessment of invasion drivers Alien species predicted richness

IS	 NIS	

sites	with	high	native	richness	can	host	new	non-native	
species	



Ecosystem vulnerability to alien and invasive species: a 
case study on marine habitats along the Italian coast
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Plant invasions in Italy: an integrative approach using the 
European LifeWatch infrastructure database

PCA	
GLMM	
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IS	 NIS	



Validation	of	statistical	models	using	peer-	
reviewed	papers		

LifeWatch	Italy	Annual	Conference	-		
Rome,		25-27	June	2018	



GLMM	and	GAMM		
•  Abiotic:	

•  Temperature	
•  Chlorophyll	
•  Dissolved	Oxygen	
•  Diffuse	Attenuation	
•  Photosyntetically	

avaliable	radiation	
•  Pressure	

•  Maritime	traffic	
•  Mollusch	farms?	

•  Random	effect	
•  geographic	&	

taxonomic	bias	

Mussel	farms?	

Difficult	to	
measure!	

Conclusions	
•  MORE	DATA	

•  MORE	ENVIRONMENTAL	DRIVERS	

•  INVESTIGATE	THE	BIOLOGICAL	FILTER	

•  PREDICT	HIGH	RISK	AREAS	FOR	AS?		



THANKS	
FOR	YOUR	
ATTENTION	


