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Introduction

Copernicus is the most ambitious Earth
observation programme to date, designed to
provide accurate, timely and easily accessible
information to improve the management of the
environment, understand and mitigate the effects of
climate change and ensure civil security.

Introduction
 Copernicus, a user driven program for environment and security for
Member States and European citizens, is the European
Programme for the establishment of a European capacity for
Earth Observation



National and regional public services, public actors and research
communities are Core Users of Copernicus
Importance to have Copernicus Services at the best level of the state of
the art, then based on high-level research;



The pooling of resources at European and National level makes it
possible to do this, in particular with regard the assimilation of all types
of observations (spatial and in situ)



The sustainability of the data, their global coverage and a systematic
revisit time (every 5 to 6 days) allow quasi-continuous monitoring of
changes in a situation on the ground.

Institutional Users responsible or in charge of environmental
monitoring have to be supported by EU EO capacity to fulfil EU
obligations!!!

EUROPEAN AND NATIONAL OBLIGATIONS

Water Framework Directive
2000/60/EC

Copernicus coordinates the distribution of data
collected from a number of satellites and sensors,
combined with information collected from terrestrial
and marine data to provide basic information
Services.
… The Copernicus “Core Services”…
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Application cases: fulfillinfg obbligation
The Copernicus Marine Environment Monitoring Service (CMEMS)
supporting the Marine strategy framework directive (MSFD) in Italy
MSFD Initial Assessment (Year 2012)
Physical features
•Water temperature
•Salinity
•Current velocity
•Upwelling
•Mixing characteristics
•Residence time

Nutrient and organic matter enrichment
•Nutrients
•Chlorophyll a

MSFD II cycle reporting (Year 2018)
Physical features

CMEMS satellite and
modelling products

•Water temperature
•Salinity
•Current velocity
•Upwelling
•Mixing characteristics
•Residence time

Nutrient and organic matter enrichment
•Nutrients
•Chlorophyll a

The Copernicus Marine Environment Monitoring Service (CMEMS)
supporting the Marine strategy framework directive (MSFD) in Italy

Scientific applications for environmental monitoring
The CADEAU project: downstreaming CMEMS service for tailored
products to assist the implementation of EU Directives (North Adriatic Sea
showcase).

Improved resolution
(from ~4km to ~700m)
Assimilation of coastal
in-situ data
Assimilation of national water quality data in Coastal Areas for a marine Directives
oriEnted downstreAm prodUct

Food provision
The marine food provision assessment
is aimed at:

EO products used:
•

Sea surface temperature (SST)

•

Currents

•

Salinity

•

Dissolved Oxygen, pH, Nitrates,
Phosphates, Chl-a

•

identify suitable fish growth
conditions sites scenario

•

estimate, among these sites, the
potential fish growth rate

Tools used:
•

A software for spatial and
temporal analysis

•

A software for management
NetCDF data format

From: Valentini Emiliana; Filipponi Federico; Nguyen Xuan Alessandra; Passarelli Francesco Maria; Taramelli Andrea, 2016. Marine food provision ecosystem
services assessment using EO products. Proceedings of: ‘ European Space Agency Living Planet Symposium’, Prague (Czech Republic), 9-13 May 2016, ESA
SP-740 (CD-ROM).
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Annual Food provision service
associated to Sea bass
ranges among 160 and 360 g y-1

Annual Food provision service
associated to Sea bream
ranges among 250 and 500 gy-1
(on average higher than that of sea bass)

From: Valentini Emiliana; Filipponi Federico; Nguyen Xuan Alessandra; Passarelli Francesco Maria; Taramelli Andrea, 2016. Marine food provision ecosystem
services assessment using EO products. Proceedings of: ‘ European Space Agency Living Planet Symposium’, Prague (Czech Republic), 9-13 May 2016, ESA
SP-740 (CD-ROM).
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Aquaculture
The potential aquaculture assessment is aimed at:
[considering the actual competing uses of the maritime space]

•

identifying sites with conditions
feasible for aquaculture fish
growth (feasibility scenario)

•

assessing their different
productivity performances in
terms of potential fish harvest
(suitability scenario)

From: Valentini Emiliana; Filipponi Federico; Nguyen Xuan Alessandra; Passarelli Francesco Maria; Taramelli Andrea, 2016. Marine food provision ecosystem
services assessment using EO products. Proceedings of: ‘ European Space Agency Living Planet Symposium’, Prague (Czech Republic), 9-13 May 2016, ESA
SP-740 (CD-ROM).
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Application Domain
LAND

Agricolture and Soil consumption
SAR derived products

Optical multispectral derived products
Phenological metrics

Start of
Growing
Season
Maximu
m NDVI

Soil Moisture
Crop type
mapping

Urban cover

Optical hyperspectral derived products
Carotenoid
concentration

Vegetation equivalent
water thickness
Support the identification of crop types and the
characterization of the phenological cycle

Support nitrogen cycle from agriculture analysis
integrating optical, SAR and hyperspectral data

… URBAN GROWTH, URBAN SPRAWL AND SOIL SEALING IN ITALY …

Land Consumption in Italy
COASTAL ZONE WITHIN 300
METERS IS SEALED AT

23,4%

11,6%
OF THE TOTAL SOIL
SEALED AREAS
ARE IN VERY HIGH
FLOODING HAZARD

11,9%

IN HIGH LANDSLIDE
HAZARD

150 METERS WITHIN
WATER BODIES ARE
SEALED AT

7,6%
15

Copernicus Atmosphere Monitoring Services (CAMS) Supporting
Operational services on Air quality Monitoring – CAMS Downscaling
Three domains of work:
global, continental and national scale

global scale

Application Domain
Atmosphere

horizontal resolution: 40 km

continental
horizontal resolution: 20 km

national scale: 7km

horizontal resolution: 7 km

Brokering of air quality in-situ data, in the frame of the National System for
Environmental Protection, to be used as input for forecasting models
(powered by Arpae)

The effects of climatic and pollution factors
on cultural heritage: the use of Atmosphere monitoring and climate
change monitoring Services
Statua di Madama Lucrezia a Piazza San Marco (Roma)

Material loss of stone materials

Foro Romano (Roma)

Chiesa di S. Filippo (Torino)

Surface recession (R)
R* (m/year) = 4 + 0.0059  [SO2 ] RH60 + 0.054  [H+] Rain +
0.078  [HNO3]  RH60 + 0.0258  PM10

*Multiassess Project: Model for multi-pollutant impact and assessment of threshold levels for cultural heritage (Multiasses)- Report 2005

Application Domain
clima

The national future contribution to the global environmental
policies: Green-Net

Building National users’ requirements
coordination to respond future CO2
Copernicus
Monitoring
Servives
implementation: under discussion at
national level!
Re-formulation
of
the
previous
operational services climatology board
will be proposed

Thanks for your kind attention

