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The	 Higher	 Institute	 for	 Environmental	
Protection	 and	 Research	 (ISPRA)	 carries	 out	
research	 activities	 with	 applicative	 purposes	
and	aimed	at	monitoring	the	environment	and	
the	 territory,	 with	 an	 increasingly	 consistent	
use	 of	 the	 instruments	 provided	 by	 Earth	
observation,	 in	 particular	 those	 provided	 by	
the	Copernicus	Program.	
	
Earth	 observation	 and	 derived	 services	 can	
significantly	contribute	to	 improving	the	daily	
life	 of	 the	 population,	 in	 terms	 of	 social	
benefits,	 through	 the	 continuous	 supply	 of	
accurate	 and	 reliable	 information,	 bringing	
evident	 benefits	 deriving	 from	 a	 greater	
knowledge	 of	 territorial	 transformation	
processes	 and	 therefore	 offering	 additional	
elements	 to	 support	 the	 implementation	 of	
environmental	policies.	

ISPRA	and	the	Earth	Observation	monitoring			



The	EU	Earth	Observation	Program:	Copernicus	



The requirements and parameters that emerged through the interaction with individual users were examined and prioritized in 
order to identify the common needs between multiple players (Buyers Group) and define the thematic operational services. 

From	the	collection	of	needs	to	the	definition	of	operational	services	



ISPRA	 and	 the	 National	 System	 for	
Environmental	 Protection	 already	 provide	
monitoring	 services	 based	 on	 the	 Earth	
observation	 capacity	 of	 the	 European	 OT	
Copernicus	Program.	

These	 services	 relate	 to	 land	 consumption,	 hydraulic	
risk,	coastal	dynamics,	air	quality	and	habitat	mapping	
and	land	movements.	
	
In	detail…	

The	use	of	OT	data	and	services	of	the	Copernicus	program	



Operational	services	on	a	national	scale	(SNPA):	Numerical	models	for	forecasting	air	quality	
(up	to	72	hours)	and	daily	analysis.	Horizontal	resolution:	7x7	km	

• Copernicus Atmosphere 
monitoring service	

Boundary 
conditions	

• SNPA insitu network	
insitu	

•  ISPRA Input 
emissive	

• Cosmo - MED	
Meteorology	

Air	Quality	Monitoring	(1/3)	
	

ASI-ISPRA	"Air	Quality"	project	



• Meteorology (ERA5)	
• Land use (CORINE)	
• Emission (ISPRA) 
• AOD (NASA)	
• Road Network (OPEN 

STREET)  

Explanatory 
variables	

• Concentration measured 
(SNPA network) 

Response 
variable	

Reanalysis	on	a	national	scale	(SNPA):	Statistical	models	with	daily	temporal	resolution.	
Horizontal	resolution:	1x1	km	

Air	Quality	Monitoring	(2/3)	
	

ASI-ISPRA	"Air	Quality"	project	



Annual / seasonal assessment of desert dust transport events and quantification of the 
contribution to PM10 concentrations - (ISPRA - ARPA LAZIO) 

Input	Data:			
-  Stations	of	the	national	monitoring	network	
	
-	National	database	of	"events":	days	in	which	
the	results	of	the	BSC	NMMB	model	indicated	
a	Saharan	contribution	in	the	cell	containing	
the	station	considered	-	automatic	generation	
of	daily	input	procedure	developed	for	over	
500	national	stations	

Air	Quality	Monitoring	(3/3)	
	

ASI-ISPRA	"Air	Quality"	project	



Operational services 

Habitat Mapping Land cover monitoring 

Land	cover	classification	

Thematic	cartography	consistent	with	the	2007/2	/	EC	
directive,	with	the	Copernicus	High	Resolution	Layers	
(HRL)	product	classification	system	and	with	the	second	
generation	Corine	Land	Cover	products,	thus	designing	a	
monitoring	system	that	can	be	quickly	updated	

CLC Backbone CLC Core CLC + CLC	Legacy	

Prodotti	Corine	Land	Cover	di	seconda	generazione	

1.	Superfici	abiotiche	non	vegetate	
•  	1.1	Superfici	artificiali		
• 1.2	Superfici	naturali	

2.	Superfici	biotiche	vegetate	
•  	2.1	Vegetazione	legnosa	
•  	2.1.1	Latifoglie	
• 2.1.2	Conifere	

• 2.2.	Vegetazione	erbacea	
• 2.2.1	Vegetazione	erbacea	permanente	
• 2.2.2	Vegetazione	erbacea	periodica	

3.	Superfici	idriche	
•  	3.1	Acqua	liquida	
• 3.2	Acqua	solida	

ASI-ISPRA	"Habitat	Mapping"	project	



www.isprambiente.gov.it	

ISPRA	and	the	SNPA	ensure	the	annual	monitoring	of	the	territory	and	
of	land	consumption.	

The	maps	and	indicators	are	accessible	in	
open	format.	

Territory	and	land	consumption	monitoring	(1/2)	
	



Servizi	Copernicus	
Land	(EEA)	

National	land	use	
map	

(ISPRA	/	SNPA)	

National	data	on	land	
use	ensure	better	
accuracy,	resolution	
and	timeliness	than	
European	products	
and	are	obtained	
through	the	
classification	of	
Copernicus	images	
(Sentinels	1	and	2)	and	
other	missions	

Territory	and	land	consumption	monitoring	(2/2)	
	



EU	“Habitats”	
Directive	92/43		

European	Green	Deal	 EU	Biodiversity	
Strategy	2030	

Natural	capital		Community	Agricultural	
Policy	

"Environmental	damage"	
directive	

Structure	and	
Function	of	Habitats	

Area	occupied	by	
Habitats	Habitat	distribution	

Biodiversity	monitoring	(1/2)	
ASI-ISPRA	"Habitat	Mapping"	project	



Eta	

ü  Environmental	
databases	

ü  Drone	surveys	

Insitu	data	

ü  Spectral	analysis	
ü  Multitemporal	

analysis	

Earth	Observation	

MACHINE	LEARNING	
MODEL	

Random	Forest	

Ensamble	

PREDICTIVE	
MAPS	

MONITORING	
changes	in	space	

and	time	

Biodiversity	monitoring	(2/2)	



HTTP://WWW.ISPRAMBIENTE.GOV.IT/PRE_METEO/IDRO/IDRO.HTML#HABITATMAPPING	
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Development	of	innovative	national	services	
for	the	observation	of	water	bodies	from	
satellite	(Copernicus	Sentinel	1	and	2)	

IDRAIM	national	reference	framework	

European	directives	of	reference:	

Water	Framework	Directive	WFD	2000/60	/	EC	

Floods	Directive	FD	2007/60	/	EC	

ASI-ISPRA	"Habitat	Mapping"	project	

Operarional	application	

CAMPAIGNS	OF	
MEASUREMENTS	WITH	DRONE	

Research&development	

EARTH	OBSERVATION	

Approach	for	monitoring,	mapping,	large-scale	assessment	of	the	local	
characteristics	of	rivers	(e.g.,	habitat	morphology,	river	corridor,	grain	
size	classes,	potential	hydraulic	risk	areas).	

River	morphology	and	hydraulic	risk	



§  ISPRA Hydro-Meteo-Sea forecasting system + SNPA / SNPC observation networks and satellite data: weather and marine-coastal 
forecasting and monitoring on Italy and the Mediterranean and high water forecasting and monitoring on the Upper Adriatic and Venice 

§  Collaboration agreement with the Italian Air Force 

§  ISPRA «Weather Agency» for ItaliaMeteo 
§  Tide forecast table: Municipality of Venice, ISPRA, CNR-ISMAR 
§  MOLOCH-BOLAM Consortium: ISPRA, ARPAL, LAMMA, CNR-ISAC 

§  Forecast verification: evaluation of model predictive capabilities 

§  HTTP://WWW.ISPRAMBIENTE.GOV.IT/PRE_METEO/  

WMO initiatives with collaboration 
between SNPA, SNPCand the national and 

international scientific community 

BOLAM	

MOLOCH	

Monitoring	and	analysis	of	extreme	hydro-meteorological	and	meteo-marine	events	



Coordinating	the	analysis	of	national	coastal	users	needs	and	development	of	a	Coastal	Service	(S1)	in	the	
framework	of	the	Mirror	Copernicus:	

Coastal	Monitoring	(1/2)	
	

Institutional	users:	SNPA,	
SNPC,	Coastal	Erosion	Table	

(MITE,	Regions,	Basin	
Authorities),	MIT	and	Coastal	
Guard,	MIPAAF,	MIBACT,	MD	

Coastal	Group	of	the	National	
Copernicus	User	Forum:	
coastal	experts,	both	end	

users	and	intermediate	users	

Coastal	Implementation	
Group	within	the	National	
Copernicus	User	Forum:	
Stakeholders	related	to	

coastal	activites	at	all	levels	
(maritime	activites,	research,	

insurances,	multiservice	
companies,	financial	activities,	

etc.)	

Required	parameters,	by	
category	

[NOME	
CATEGO
RIA]	 [NOME	

CATEGO
RIA]	

[NOME	
CATEGO
RIA]	

[NOME	
CATEGO
RIA]	

Development	of	
the	Coastal	
Monitoring	
Service	(S1)	

S1	Data	Platform
	

Marine	
monitoring	
and	
forecasting	

Oil	spill	
monitoring	

Maritime	
Security	&	
Surveillance	
(S8)	

Geo-
Morphological	
monitoring	

Habitat	
monitoring	

Coastal	
subsidence	
monitoring	
(S3)	

Interface	
with	hydro-
meteo	
service	(S5)	



Coastal	Monitoring	in	ISPRA:	in-situ,	remote	sensing,	mathematical	models	and	data	analysis	

Coastal	Monitoring	
	

Marine	monitoring	and	forecasting	 Geo-Morphological	monitoring	 Habitat	monitoring	

In	situ:	w
aves	

and	sea	level	
Forecasting	m

odels	:	
w
aves	and	sea	level	

Coastline	
Coastal	

defences	and	
structures	

Coastal	video-monitoring	

In	situ	and	rem
ote	sensing	

(satellite,	drones,	surface	
vehicles	



	
Ground	Motion	monitoring	
	 Satellite	Radar	Interferometry		

APPLICATIONS	

landslide	

Subsidence	 Tectonics	 Volcanic	activity	

Single	building	 Dams	monitoring	 Cultural	Heritage	



19	

Monitoring of 
networks / pipelines	

Liquid / gaseous 
emissions 
monitoring	

Ground movements monitoring 
in correspondence of 
structures / infrastructures	

Oil spill	Storage sites	 Landfills / 
accidents	

Identification	of	use	cases	linked	to	the	methane	and	industry	



Players involved include  

Sets requirements for specific services, grouped in 
different Thematic Services, in accordance with their 
institutional goals and legislative provision 

MISE 
ASI 

Project Management  

Industry 

R&D Development 

ECMWF 
ESA 

International  

Research 
Institutes 

R&D Development 

Buyers 
Group 

The	National	Mirror	Copernicus	Plan	



ISPRA	and	the	SNPA	provide	Copernicus	with	information	and	data	in	situ	through	the	EIONet	(European	
Environment	Information	and	Observation	Network)	of	the	EEA	(European	Environment	Agency).	

ISPRA	also	contributes	to	the	European	developments	of	Compliance	Assurance	by	participating	in	planning	activities	of	
Uptake	of	Geo-Intelligence	services	in	the	Copernicus	area	(FP-CUP	Program),	with	the	aim	of	combating	crimes	and	
environmental	crimes.	

Contribution	
ISPRA/SNPA		

Contribution	and	
management	
	of	the	In	Situ	component	
	of	Copernicus	

Role	of	ISPRA/SNPA	in	Copernicus	
	


