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Is% %@Q DDDDD ISPRA and the Earth Observation monitoring
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The Higher Institute for Environmental
Protection and Research (ISPRA) carries out
_ esearch activities with applicative purposes

nd aimed at monitoring the environment and
the territory, with an increasingly consistent

Q@/ use of the instruments provided by Earth

\GX,-’ . . . .

- 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.




Q S The EU Earth Observation Program: Copernicus
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Copernicus Copernicus Downstream Services
space and in situ data Services “Copernicus Economy”
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SQ %%imﬁom the collection of needs to the definition of operational services

Istituto Superiore per la Protezione. per la Protezione
¢la Ricerca Ambientale dell’Ambiente

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.
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User Needs Analysis for the Definition of Operational
Coastal Services
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Definition of the specific
services’ innovative
requirements

* Match between users requirements and
available products

* Future operational services individuation
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Prototype of a service

for coastal dynamics
monitoring
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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...




% %@ Air Quality Monitoring (1/3)

Bstituan Superioee per a Protezicos per la Pratezione
e la Ricercs Assbiale geltAmblente

@/ﬁ? Operational services on a national scale (SNPA): Numerical models for forecasting air quality
o eicha (up to 72 hours) and daily analysis. Horizontal resolution: 7x7 km
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ASI-ISPRA "Air Quality" project
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Operational Forecast and Daily Assessment of the Air
Quality in Italy: A Copernicus-CAMS

Downstream Service

Michele Stortini ', Barbara Arvani ! and Marco Deserti
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@/ﬁ@ Reanalysis on a national scale (SNPA): Statistical models with daily temporal resolution.
oger o Horizontal resolution: 1x1 km
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& ASI-ISPRA "Air Quality" project

Spatio-temporal modelling of PM;, daily concentrations in Italy using the
SPDE approach

Guido Fioravanti™ . Sara Martino ”. Michela Cameletti®. Gioreio Cattani®



% %3?@ Air Quality Monitoring (3/3)
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@/ol) Annual / seasonal assessment of desert dust transport events and quantification of the
AL contribution to PM10 concentrations - (ISPRA - ARPA LAZIO)

ASI-ISPRA "Air Quality"” project

Barcelona Dust Forecast Center - http://dust.aemet.es/

NMMB-MONARCH Res:0.1°x0.1° Dust Load (g/m?2)
Run: 12h 24 JAN 2020 Valid: 12h 24 JAN 2020 (H+00)
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Operational services
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Habitat Mapping Land cover monitoring
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agenzia spaziale
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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

7| land

Article
Multispectral Sentinel-2 and SAR Sentinel-1 Integration for
Automatic Land Cover Classification

MDPI

Paolo De Fioravante 13, Tania Luti 12*, Alice Cavalli 3, Chiara Giuliani !, Pasquale Dichicco %, Marco Marchetti 4,
Gherardo Chirici %, Luca Congedo ! and Michele Munafo !

. remote sensing ﬁq\n\Py

Review
Monitoring Green Infrastructure for Natural Water
Retention Using Copernicus Global Land Products

Andrea Taramelli '2, Michele Lissoni !, Laura Piedelobo **), Emma Schiavon !,

Emiliana Valentini 2, Alessandra Nguyen Xuan ? and Diego Gonzailez-Aguilera *©

ASI-ISPRA "Habitat Mapping" project
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2. Superfici biotiche vegetate
. 2.1 Vegetazione legnosa
3 2.1.1 Latifoglie
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#2.2.1 Vegetazione erbacea permanente
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©3.2 Acqua solida
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Batitutn Superioee per la Protezicos

8 %9’0 Territory and land consumption monitoring (1/2)

ISPRA and the SNPA ensure the annual monitoring of the territory and

of land consumption.

www.isprambiente.gov.it

The maps and indicators are accessible in

open format.
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Territory and land consumption monitoring (2/2)
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E remote sensing

Article

Land Consumption Monitoring with SAR Data and

Multispectral Indices

*, Ines Marinosci !, Andrea Strollo !, Nicola Riitano !, Valentina Falanga ?,

Lorella Mariani !, Luca Congedo ! and Michele Munafo !

12, Paolo De Fioravante '

Tania Luti

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




Q %@ Biodiversity monitoring (1/2)
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ASI-ISPRA "Habitat Mapping" project
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. remote sensing ﬁw\n\py

Article
Assessment of Green Infrastructure in Riparian Zones

Using Copernicus Programme
Laura Piedelobo ', Andrea Taramelli 23, Emma Schiavon 2, Emiliana Valentini 3, - E nVi ronme nta I d am age . CO mmun ity AgriCU |tU ra I

José-Luis Molina ', Alessandra Nguyen Xuan ? and Diego Gonzilez-Aguilera ' . . .
directive Policy

Area occupied by
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Blodlver5|ty monltormg (2/2)

MDPI

E remote sensing

Article

Earth Observation and Biodiversity Big Data for Forest Habitat

Types Classification and Mapping

Emiliano Agrillo ', Federico Filipponi '/, Alice Pezzarossa 1%, Laura Casella 7, Daniela Smiraglia 7, Arianna Orasi 7,

Fabio Attorre * and Andrea Taramelli *
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QA e River morphology and hydraulic risk
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DEVELOPMENT OF INNOVATIVE SERVICES: RIVER MORPHOLOGY

AND SATELLITE HYDRAULIC RISK

EARTH SURFACE PROCESSES AND LANDFORMS m
Earth Surf. Process. Landforms (2020) Check for

n [ [ [1] o © 2020 The Authors. Earth Surface Processes and Landforms published by John Wiley & Sons Ltd updates
ASI-ISPRA "Habitat Mapping" project Published olie n Wiy Onine Lirary

(wileyonlinelibrary.com) DOI: 10.1002/esp.4955

Macro-Geomorphic

Grain size

CAMPAIGNS OF UAV-based training for fully fuzzy classification of

Sentinel-2 fluvial scenes

P. E. Carb 1* ([ B. Belletti,>* () M. Micotti,? B. Lastoria,* M. Casaioli,* S. Mariani,* © G. Marchetti>* and S. Bizzi® ©®
! Department of Geography, Durham University, Durham, UK

2 Department of Electronics, Information and Bioengineering, Polytechnic University of Milan, Milan, Italy

3 CNRS UMR5600-EVS, University of Lyon, Lyon, France

4 Water Protection Department, Istituto Superiore per la Protezione e la Ricerca Ambientale (ISPRA), Rome, Italy

° Faculty of Science and Technology, Free University of Bozen-Bolzano, Bolzano, Italy

© Department of Geosciences, University of Padova, Padova, Italy

Development of innovative national services
for the observation of water bodies from
satellite (Copernicus Sentinel 1 and 2)
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EARTH OBSERVATION
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Machine learning-based grain size mapping from satellite images

Giulia Marchetti', Simone Bizzi’, Barbara Bellett, Barbara Lastoria*, Stefano Mariani‘, Marco
Casaioli, Francesco Comiti', and Patrice Carbonneau®

"Free University of Bo: of Science and Technology, Bolzano-Bozen, Italy (giulia.marchetti@natec.unibz.it)
?Department of Geost iversity of Padova, Padua, Italy

zione e la Ricerca Ambientale (ISPRA), Rome, Italy

A comprehensive understanding of river dynamics requires the quantitative knowledge of the
grain size distribution of bed sediments and its variation across multiple temporal and spatial
scales. Several techniques are already available for grain size assessment based on field and
remotely sensed data. However, the existing methods permit to cover small areas and short time
scale, thus the operational measurement of grain size distribution of river bed sediments at the

IDRAIM national reference framework

ital indicator
application

Operarional application
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European directives of reference:
Approach for monitoring, mapping, large-scale assessment of the local

characteristics of rivers (e.g., habitat morphology, river corridor, grain Water Framework Directive WFD 2000/60 / EC
size classes, potential hydraulic risk areas). Floods Directive FD 2007/60 / EC

HTTP://WWW.ISPRAMBIENTE.GOV.IT/PRE_METEO/IDRO/IDRO.HTML#HABITATMAPPING




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

ISPRA Fereme Nezionale
Istituto Superiore per la Protezione perlo Protezione
¢la Ricerca Ambientale dell’Ambiente
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= |SPRA 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

= |SPRA «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_METEQ/
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Coastal Monitoring (1/2)

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

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 )

RIA]

[NO
CATEGO
RIA]

Interface
Required parameters, by with hydro-
category meteo
[NOME [NOME service (S5)
CATEGO CATEGO

Marine

R monitoring

and
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¢ Security &
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Q - Coastal Monitoring

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

‘ Marine monitoring and forecasting
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Coastal video-monitoring

Habitat monitoring
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1 SAT1 Of IMPORTANZA COMUNITARIA (SIC) MARINI DELLA CALABRIA

STATO DELLE CONOSCENZE E IMPUCAZIONI NELLE STRATEGIE DI
MONITORAGGIO, GESTIONE € CONSERVAZIONE,

VALUTAZIONE DELLO STATO ECOLOGICO DELLE ACQUE MARINO
COSTIERE DELLA CALABRIA [METODO “CARLIT”).
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** * * .
Europe’s eyes on Earth

landslide

Single building

APPLICATIONS

& 4

Satellite Radar Interferometry

Arcadia

Sierra Madre

Altadena

“South
Pasadena

Tectonics

Pasadena

MISSIONI

*Sentinel 1A e 1B &f:;esa
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Key segments included in Natural Gas Systems (1B 2b)
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The National Mirror Copernicus Plan

Operation of the Copernicus Mirror

R&D Development Project Management
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Q %8 DDDDD Role of ISPRA/SNPA in Copernicus

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).

Contribution
ISPRA/SNPA

’_\

Contribution and
management
of the In Situ component

EIONET

“) In Situ
r Gpernicus

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.




