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==l 1. The Copernicus program

® The EU Earth Observation Program: Copernicus
® From technology push to market pull

= 2. 1he Governance

® From Copernicus 1.0 o 2.0
([ J

3. Copernicus and the space economy

® Methodology for the collection of users’'s needs
® Gap Analysis

4. New Space Economy

® Earth Observation Next Generation Funding




Copermicus

7 PR
// £ : Qﬂ. —
j\.\._‘.‘;r/
%
L
. . . ", 4 N \\
No1 in the world in environmental y } 4 | OF %0 3 Free, total an
5 . . i IR N ™ \ \ .
monitoring and terrestrial ecosystems 4 | N access

It is a tool for economic development, a key iR
tal economy




COPERNICUS OBJECTIVES
O

Increase general knowledge
on the state of the Planet

The Union EQrth
Observation and

monitoring programme

Monitor
the environment

Foster downstream
applications in
a number of fileds

Protect people
and assets

Improve environmental

policy effectiveness

Facilitate adaptation
to climate change

Help managing emergency
and security related situations




COPERNICUS COMPONENT

FROM GLOBAL TERRESTRIAL OBSERVATION DATA TO LOCAL INFORMATION AND APPLICATIONS

SENTINEL SATELLITE & CONTRIBUTING MISSION

SERVICES INFORMATION  CUSTOM PR




Ne1 al mondo nel monitoraggio » Accesso ai dati libero,
ambientale e degli ecosistemi N A totale e gratuito
terrestri ——

Contribuisce al soft power dell’'UE a 8 3°piu grande
livello globale /. P77 fornitore di dati

E uno strumento per lo sviluppo y ‘
economico, chiave per ’economia . y +300,000 utenti

digitale 4 / registrati

L) over 600 operational products

L) over 30 PBytes of data and information per auarter. 350.000.000 Megabvtes per dav!!!

2014 2020 2021 2027

- o o o o

5 bilioni di Euro 5 bilioni di Euro




The Copernicus program
The EU Earth Observation Program: Copernicus

Copernicus
space and in situ data

Information
needs

Copernicus
services

In situ data,
modeling Algorithms,
techniques
Product for

decisions

Downstream services
“Copernicus Economy”

9)




The Copernicus program

A change of paradigm in the investment of The Copernicus space economy value chain is
scientific challenges and technological evolving in a user-driven approach, covering mores
development. and more companies from multiple sectors.

A CHANGE OF PARADIGM @perniCUS

Europe’s eyes on Earth

USER REQUIREMENTS
AT&;
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EUROPEAN & NATIONAL RESEARCH
INSTITUTIONS INSTITUTES INDUSTRY: LARGE COMPANIES,

SMEs, MICRO COMPANIES
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PUBLIC & PRIVATE
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THE SENTINELS
J -
/ . Sentinel 1: Radar Mission @ @ rp:gr‘l’::grfg all-weather, day-and-night
O
@ Sentinel 2: High Resolution Optical Mission @ :::’:;;Zb‘”"g' multispectral high-resolution
‘ Sentinel 3: Medium Resolution Imaging and Altimetry Mission @ multi-instrument mission monitoring sea- and land.-
s _ * | surface key parameters

. Sentinel 4: Geostationary Atmospheric Chemistry Mission @? @ '°°AX'T‘2°'S‘°°V atmospheric monitoring on board
. a -

. Sentinel 5p: Low Earth Orbit Atmospheric Chemistry Precursor @& @ satellite mission developed to reduce data gaps

between Envisat, and S-5

22 /@\ payload to monitor the atmosphere from polar
R | ® N orbit on board a MetOp 2"Gen

O @ @ radar altimeter to measure sea-surface height
s & e - globally

. Sentinel 5: Low Earth Orbit Atmospheric Chemistry Mission

o Sentinel 6: Altimetry Mission
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Copernicus
Contributing Missions

: Sentinels are
1 ) : complementary

Atmospheric
missions
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Meteosat 2nd
Generation
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... Access to Services Data and Information ... r@pernicus

YOu
ARE

e 6 Thematic Copernicus Services HERE

. 5 are under Full, free and open access: N SITU

— Land [ S
— Marine G"—’
— Atmosphere

oy >
Climate U‘ S
Emergency -

(opernicus

Europe’s eyes on Earth

icted access i

©



Monitoring the State of the Earth

S ECMWF

System Environment ...

S ECMWF

Copernicus ’, . - e Copernicus Climate
Marine Environment e e i Change Service
Monitoring Service Ry \ y




r o

... Access to Services Data and Information ... (opernicus

4 Satellite data Access Points:

2 managed by ESA:

Open Access Hub
Copernicus Space Component Data Access (CSCDA)

2 managed by EUMETSAT
EUMETCast
Copernicus Online Data Access (CODA)

r



HOW TO ACCESS DATA FROM THE CSC? HOW TO ACCESS DATA AND
INFORMATION FROM THE SERVICES?

-----------

® |nternc

http://www.copernicus.eu/main/data-access



http://www.copernicus.eu/main/data-access

DIAS: A game changer for accessing and processing Copernicus
data and information ... @
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THE DIAS & WHERE TO REACH THEM

— —

‘Creodias — hitp://www.creodias.eu’ : Creotech (PL) with cloud provider CREODIAS sobloo

C I ou d F erro ( P L) WWW.CREODIAS.EU WWW.SOBLOO.EU

datasets : - ESA Developers

* ‘ONDA - http://www.onda-dias.eu’ : Serco (IT) with cloud provider OVH (FR)

* ‘SOBLOO - hitp://www.sobloo.eu’ : Airbus (FR) with cloud provider Orange (FR) & Mmundi @

. . . . . WWW.MUNDIWEBSERVICES.COM 0 N D A WWW.WEKEO.EU
* ‘Mundiwebservices = www.mundiwebservices.com’ : ATOS (FR) with cloud “ ‘

WWW.ONDA-DIAS EU

provider T-Systems (DE)

* ("WeKEO — hitp://wekeo.eu’ : EUMETSAT, with Mercator Ocean and ECMWF



http://www.creodias.eu/
http://www.onda-dias.eu/
http://www.sobloo.eu/
http://www.mundiwebservices.com/
http://wekeo.eu/

MAIN DOWNSTREAM INDUSTRIES END USERS BASED ON THE EARSC TAXONOMY
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9.

DIFFERENT TYPES OF DATA POLICIES:

* SENTINELLE SATELLITE DATA (FREE, FULL AND TOTAL ACCESS
* COPERNICUS SERVICES (FREE, FULL, AND UNRESTRICTED £

* CONTRIBUTING MISSIONS (ACCESS SUBIJECT TO DIFF

-0
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Key Figures




8% European
{ Commission

Enabled revenues for intermediate
users im Europe (EUR million)

Expected average anmual
growth rate up to 2020

Velume of dew
from the Data #Ac
Systems

2l

300,000

2015
lj

{by end 2018)

¥ overa : users on the
different hubs (ESA, EUMETSAT,
ECMWF, EEA, Mercator and JRC)
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Dipartimento spazio

User Forum Nazionale
di Copernicus



Lo User Forum Nazionale, le Comunita degli
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European
Commission

Opernicus

THE NATIONAL COPERNICUS USER FORUM

® The birth

alyse the
effective user

The need and the goal .

....... ‘ seen activities of Copernicus
Boc

= to collect in coordinat 2s, expectation vs. Copernicus Programme;

* to stimulate a qualified, authoritative and coordinated national use of all Service offered by the Programme;
* to support an user-driven approach respect to national and European space-based developments.
/ UFN strategic role has been confirmed by actual COMINT



opernicus

THE NATIONAL COPERNICUS USER FORUM

The structure

-~
] E

Institutional Representatives

National Network

—_— L opernicusy

Representatives \_opernicus




European
Commission

OpPEernicus

Europe’s eyes on Earth

National Copernicus User Forum bodies

European and National
Governance

National Boards

Consultation Boards L ) o
contributing to the user requirement coordination

Copernicus Networks

— A
;ﬂ} = g 2 aY's } C :
T i
MINISTERO,
,,,,, @ DELLA ISPRA
Agricult mipaaf ST

Environmental protectic el 40 Institutional and non representatives

o
Ziane
s Tbiente
Consiglio
A Nazionale delle
e Ricerche
= _Coastal ~
||

645 in consultation boards
75 in National Academy Network
10 in National Relays Network

dlinistero delle Sviluffro Economice

- 5
. R . ISPRA @
Dissemination
Valorization - Industry and Enterprises

172 in Operational Geology and

Climatology National Boards

mergency

¥



European
Commission

opernicus

UFN Consultation Boards

The activities




European
Commission

- opernicus

UFN Consultation Boards

Scientific & technologic innovation applied to monitoring requirements

Y = 3
=
=2 o

ropean obligations




User requirements in the Copernicus program BRI

OPErnNiCUs

Europe’s eyes on Earth

From the collection of needs to the definition of operational services

* Institutional user community identification A |dentification of
USER * EU and National policy identification de |I inSﬁTL.JﬂonC” user
REQUREMENTS | *  Interaction matrix definifion and disseminatigm & irr?fccq)LrJrI;eor]rfi]srr\ﬁ;s:(;js
® Feedback collection from users
® Userrequirements analisys Def]nlflon of
LB ® Parameters ranking nchonql
REQUIREMENTS operational
»»»»»»»»»» ANALISYS AND ® Informations need clusterization services
CLUSTERIZATION

X

Match between user requirements and
available products

ufure operational services individuation




opernicus

UFN Activities: Geological Operational Services Board

Copernicus Geological Operational Services (CGOS)
Board

ions related to Copernicus Users Uptake

= Organization of the
Ground Motion Services for Geohazarc UP 2019,
action 2-46)

= 5 informative and training webinars from 30 Sept. to 29 Oct.

; 'IL MONITORAGGIO DEGLI HAZARD
GEOLOGICI ATTRAVERSO SERVIZI

" OPERATIVI DI GROUND MOTION BASATI

SU INTERFEROMETRIA SATELLITARE

| servizi di movinenti del tereno in ltala

15 OTTCORE

La tucnica mSAR per il monborsggic
delle perizolosita geologiche

e —
2 oTTORRE
Applicazioni tematiche. moeitor sppo

Oepanlzzalo da IEPRA, Dipartimento per il Servizio Geakogico o Halia,cba | contrituto deile Regicni«
Frovinze Autcnome aterenti al Tavolo Coperricus Geclogis = RISG ed § supparts gt
Conseglo Nadonale dei Ceolegi ¢ dedla Cogefnicus Acesurmy rd

/ G

European
Commission




Opeurnlcus 7% European

=  Sharing of best practices, training courses (e.g., 1° Rally Nazionale di idrometria, 2019), dissemination, workshops and technical meetings at national

» Development of operational tools and services (e.g., ANABASI for data statistical analysis, BGBANG for hydrological water balance and HIS

's eyes on Earth i Commission

UFN Activities: Operational Hydrological Services Board

Distretti Idrografici post L. 221/2015

National Board on Operational Hydrological Services

=  National coordination on:

- Hydro-meteorological monitoring;

- Data publication (Yearbook) and sharing (HIS Central — Hydrological Information System);

- Data quality control (National Guidelines)

- Strengthening streamflow discharge monitoring and the update of stage-discharge rating curves;

- User-driven requirements on Earth Observation and innovative operational services integrating in-situ data, RS data and forecasts.

and local levels, with the involvement of Institutional Entities, Research Institutes and Academia.

Central).



- opernicus

Europe’s eyes on Earth

European
Commission

UFN Activities: Operational Climatology Board

Results:

A wide range of operational climate services are available at national
level, covering horizontal scale from local to national and temporal scale
from real-time to multi-ten-year, in order to:

® monitor hydro-meteorological and climate trends and fluctuations;
= evaluate climate change impacts; and

= support decision makers (in the field of civil protection, water
management, environment, air quality, etc.).

Climate indicators are mainly based on in-situ data (regional data

networks) and/or on reanalysis fields.

| The use of information derived by satellite data, seasonal forecasts and
I climate projections are however highly increased in the last period,

O j although the potential usefulness of these data is not yet fully exploited.
|

L-------------v---------------------

NATIONAL CLIMATE SERVICE NETWORK oF ITALY (NCSNI)

Description of available climate services, August 2020
Edited by Antonello Provenzale and Carlo Cacciamani
Part 1: Operational climarology and climate data provision in Italy
Silvio Gualdi,
tina Pavan,

(contribution:
Jost von Hardenberg
Massimiliano Pasqui, Renata Pelosini, Antonello Provenzale, Silvia Puca,

rlo Cacciamani, Susanna Corti, Alessandro Dell’Aqu
, Stefano Mariani, Vittorio Marletto, Antonio Par
mmaria Sannino)

Part 2: List of operational climate services currently available in Italy

8. Operational climate services in Italy

onthly-to-seasonal forecasts and long-term climate projections

3-month SP1 for Emilia Romagna Region - April 2021

N O
FAO-UNEP

Aridity Index
Avg1951-2019

=

- } Mean Seasonal
; W Climatic Water Bolance
N €

\’Avg APR-SEP 1951-2019 h
-



European
Commission

opernicus

UFN Activities: Atmospheric Board

GREEN-NET: the proposal for the ltalian network for GHGs B 2
and ECVs monitoring , X ,

Bosco @
Fontana

The framework of the institutional
arrangements on GHG and climate

Actions related to Copernicus Users Uptake change
National emissions inventory
reporting on CO2 and other GHGs
and ECVs

The new National Climate
describ Monitoring Network

reporting GHG Inverse modelling tools and climate-

updating the related policie altering compounds source
- - - - . . emissions

provides consistent information on the available operational GHG ! I
< g . I Proposal for activities |




European
Commission

opernicus

eyes on Earth

UFN Activities: Agricultural Board

Agricultural Board

in
Actions related to Copernicus Users Upia ke relation to the hydro-meteo-climate service
and monitoring of land cover and use service
within the Mirror Copernicus Program
(National Space Economy Plan).

Eopernicus Programme
framework

° IS
& 2 o P o S
& 9 P P & P A
v ~ & VI &LV v S
N & W & K ~
[ ] B EEXIEEEEEEEEEE sma]p

ional and local authorities involvement
ategy for CAP 2021-

‘ Policy Briefs and SWOT |

Involvement of socio-economic
partnership




European
Commission

OpPEernicus

Europe’s eyes on Earth

UFN Activities: Coastal Board

Coastal discussion group

Actions related to Copernicus Users Uptake

COPERNICUS FOR THE BLUE ECONOMY IN THE
MEDITERRANEAN SEA AND BEYOND

— ) Copernicus User
5 ¢ Copernicus Core Med7 IE)orum —EU
Wy services Member States Commission

Coastal
discussion
group

National
Copernicus Users
Forum

National
Level

' Institutional 1
Users 1

N N N B N NN N BN BN SN NN N BN B SN NN N S SN NN N B B B NN N B B N

National Users




- opernicus

Europe’s eyes on Earth

UFN Activities: Cultural Heritage Board

Cultural Heritage Board

Actions related to Copecnikwsoblserstdptakeernicus CH Task Force: Roadmap

2017 fec ih the 2519

. - jvil Protggtion
Apr. Dev, Jon. Feh Mar. Apr. May ﬂu% o curitm Aug. SeEf. Boa?d& Nov.
Request by Italy Board
Copernicus WS on destru&\pﬁ?éhahfé?%fé’sé?el‘l’fé“ﬁ%e@F&ﬂJ‘HEF7‘ IH&erwater posrf/onln Analyse possible synergies
CH 5 tthe CH arth phganmation dnmain, aggregate and cod Fy/' Analyse how existingCopernicus data,/ Identify po.sible enhancement with National European or
A Task Forceto i e KetCITU res linthe the user needs |ﬁ=| 6O services anoq{b educts could satisfythe and custr.nfization prm rnational’solutipons -
Evoa;Z?;?CTf support destructive analysis of fhép?@ﬁq%@cﬂ&ﬁ% ; ”' ' the G ifl " ik é%qu'rernﬁn'g__\ product ' m%\ fill the gaps
for CH Protection : o Environment \ 26

Ngtional Cooem/cu\ o e

Mapping of the cultural andsc e of the | Protection System—/

2co

i TIfICGTIQj;\ ofthe
rements User Forum  Fodirth Board 21

requil
‘etinf@in 20 TE—

specific risks it is exposed to

Meeting in ~

Monitoring of the evolution ofuthlesnatural anvifemeant of-the CH site Erirbnementa) Berlin /
/3/2019 ﬂl&vu:\ nenta

Monitoring of the evolution of

0

European
Commission

Report consolidation
and delivery to EC




- orencUYFN Activities: National System for the Environmental Protecti®n .
Board

The National System for the Environmental Protection Board

Actions related to Copernicus Users Uptake

tion, Agriculture).
e Economy — Mirror

= SNPA Bc n ng, to broaden and increase the
knowledge and effe around 10.000 employees) with training
activities on the Core Ser

= Provide Copernicus with information and data in situ through the EIONet (European Environment Information and

Observation Network) of the EEA (European Environment Agency).
= 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.
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- opernicus

Europe’s eyes on Earth

UFN Activities: Emergency Board

Emergency Board

Central Italy

|
EMERGENCIES ﬁ fx“% || e

CONCORDIA B (Earthquakes)
(Oil spil)l Emilia — ' (Erupnon -
\ 5 \ (Landslides j 2
; 5 ' w.’l
sicily P
(Fire) S

" Sardegna
(Flood)

Giampilieri S Emili
Landslide - 4 Y o
( ) ; Cinque || (Earthquake)
terre
: Haiti (Flood)
(earthquake)
Merapi ) L’Aqui
) y quila
(Eruption) ') (earthquake)
/ Etna I
..a=1 | (Eruption)
s . \CUE’/
p 1_ ‘ (Landslide) k Opu .

ety
/‘4\ APRE
¢ oris

Cerzeto

emergency q "A® ” o X (Landslide)
with  Italian  space e :

Competence Centers; & _ ;
m ( opernicus

supply chain in real time for the use of esa

|
(Z? products satellite interferometers.
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opernicus

National Copernicus Academy

Copernicus Academy National Coordination and Network

analyzing the existing curricula offered by universities and high |
schools in the different areas where Earth Observation matters, may
have a positive impact and assess how Copernicus products and |

promoting the identification, approval and development of new and |

services can contribute to such existing curricula;

innovative skills, linked to new occupational profiles, in the EOQ, GGI

and ICT sectors :

informing and training the academic and educational bodies |

members, authorities officials, professionals, entrepreneurs and :
citizens, about Copernicus and how its services, products, information |
and data can be used, through a wide offer of coordinated events, |

university and/or higher education level, according to shared I

formats. :

|
|
: new educational training and training paths and processes, afl
|
|




OperniCUS i European |

Evrope’s eyes on Earth Commission

National Copernicus Academy

Actions related to Copernicus Users Uptake

Events promoted and

QLR implemented by members of the
/ Copernicus Academy National

Network under the National

Coordination’s responsibility

National Assemblies of the
Copernicus Academy Network
5

EO4GEO Project

Meetings to promote and/or ; tegy for
accept the admission of new
members to the European Network : pacity
- of Copernicus Academies
Athenaeum Meetings 12 Fa -
OTHER 1

ACCELERATORS P~  National Academy | OTHER USER Meetings to promote and
AND INCUBATORS Workshops UPTAKE MEASURES coordinate the organisation and

‘ 2 implementation of events to be
carried out together with members

Strategic axes for enhancing educatiog '/ H 5
through Copernicus Geodata and Satelli\ Copernicus of the Copernicus Academy
Facilities Open Academy National inizai National Network and/or of other

(opernicusy _
lelays DEIMICUS

ssio

School - - CNUF Networks and/or of the CNUF
S Coordination and  Cope reolf
Network EU 70

Skills training
Educational and training seminars
mh on the use of Copernicus services
sessions and products to meet specific

Active participation of the National
Coordination in events promoted
and realised autonomously by

Network

fomam)  Needs of specific SR P (BT Active participation of the National members of the Copernicus
LT S Coordination in the Relay National Academy National Network and/or
12 Network, Working Tables and other members and/or structures |
other CNUF’s structures activities of the UFN
10 | 20
-

L}
\ O D ¥
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Commission

opernicus

eyes on Earth

National Copernicus Relays

\_OPEIrICUSY§

l\uuuyu

Copernicus Relays Coordination and Network

The has been set up Coordination and animation of local and regional networks

in order to: Communication and dissemination of information material
Copernicus one-stop information shop, helpdesk at local level
Promotion and organization of information events

In  collaboration with Copernicus Academy members,
promotion of training sessions.

" ensure a collec Contribution to the National Action Plan prepared in the
activities of the UFN; framework of the Coordination of Copernicus relays

" to ensure relations, also operational, between the activities o eresmmst vl e Coerdisii e e Nefianel Uiy farng,
of Copernicus Relays and those promoted in other actions of : d'ss_em'."chc’" Of, el @il jprenteiian @ W Bk
policy in Copernicus
User Uptake :
h------------------------------
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Commission

Europe’s eyes on Earth

UFN Activities: Valorization Board

Valorization Board

Data and information enhancement ecosystem
Accelerators

Enablers of combined
space/digital tech.

| Investors and enablers Policy makers

: Flaers

-, 4 % Enablers of digital
suppliers ‘ reporting to Prime M :; ,: @ ) Iopers technology

promoting Copernicus downstream
. services development through several
I- - - \ rinil’ial’ivz-;’.;f L e — Ty
y Organizations that == Organizatio” S QO "zations and y Organizations that use

I publish their data,
: allowing others to

facilitate the .v: ‘ e enirepreneurs I open data to improve
- ' ho design, build and : their existing products

2 I sell web or smartphrne » and services through
|I| . Users and

I — entities in ch C ety re-users of open clata 1 ] icati . i
space technoiogy P 7o sectoral .1e, tind applications for Go-tivetopers understanding.

W
: of Copernicus ¥ | — AWS and other cloud | correlalions, identify I 1 individual consumption ' | These products and

I use dnd reuse fhem ! ucuwcl’vco USEil ?'\

| |
I service Players tradition_allyinvolv ' : Expansion of players in the ecosystem New players increasingly involved firely

g - L]
h LB SOBrcell) PBLUTeBnICORdl IVIIanal LSS 5 I I I I
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Participants to (Tavolo di Valorizzazione) related to climate change thematic areas

‘ Working group focused on energy/agriculture sector

- RSE = Innovazione k N
-0€05 SITAEL plaietck \ S AON #3400 Gler e o Fu R routEeNico

/. Fondazione

Politecnico o /0N

(r ] di Milano n =
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N rhe \ CONSORZO ~ Consiglio Nazionale Ly e
= i PSILON \ - LaMMA (G 3| Vcaﬁmgqtls 3 7 @ @blu RI'H dele Ricerche 'NR”\A
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LS Group Company

Fascia Costiera Beni Culturali f Insight Situational Awareness

A e | 4 YRV ORIARY .
TECH 4 o Vicenza

VEEAS BOCOEE Lipu

Notes: 1) Universities, foundations, research institutes, associations
Source: Responses to the survey "Copernicus User Forum - Request for participation to 'Implementation Groups™

Companies Other entities'



Ll Upstream 65| End Users

£

L] I I I L]

¢ Consumer, indusir

* Launch systems and vehicles * Data and satellite services
non-profit orgar

* Satellite AIT and manufacturing * Value-added services *  Multiple s
agri

Ground systems and net. equipment « User equipment

rvice provision, satellite and ground segment

Example of companies(non-exhaustive)




Waste
management

Distribution

Tracking of power grids, network
gas pipelines, district

heating network

Monitoring of landfill saturation level

fo

data-based services
by i
pr

Monitoring of light pollution, Optimization of waterworks and

air pollution, material pollutants sewer (e.g. identification of water

mapping (e.g. asbestos) losses)

Operating vehicles routes and usage
optimization



Key segments included in Natural Gas Systems (1B 2b)

------—-----—,
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Application

Company Benefit

Case Study Possible Applications

Early detection and monitoring of
natural changes (e.g. soil
movement) and abnormal events
(e.g. oil spills)

Monitoring of assets and
identification of leakages (e.g.
pipelines, storage areas, plants)
Predictive maintenance

Identification of convenient
location and conditions for

plants /facilities and detection of oil
seeps

Monitoring of energy production
(e.g. power production forecast) and
enhancement of energy production
efficiency

kY

C C

detection of failure
Efficient power production
monitoring and forecasting

residential

and off-shore wind farms
ity player)
Forecast of power production based on Global
Horizontal Irradiance variable and alignment with

network manager information requirements
(Photovoltaic plant owner)

Source: Copernicus Market Report - European Commission (2019); secondary research; PwC Strategy& Analysis




Use case — Monitoring infrastructure in the case of natural gas storage

Challenge faced by industry players

* Natural gas is typically stored into natural underground hollows, where the gas is
injected in warm seasons and extracted in cold seasons

* Gas injection may have an effect on the surface, typically covering very wide
areas, that therefore requires a constant monitoring

e ——— 7, AIRBUS

(€L

* Ground data

* Marine data

* Satellite data are used to generate interferometric analysis of the area subjected eoiland gas  * Meteorological data
to the injection/extraction, process providing a better understanding of the area
impacted

Advantages of using satellite data

* InSAR analysis helps to monitor slow deformations with very high accuracy * Oil & Gas players
(millimeter measurements) over very wide areas and extract the evolution of the * Utility companies

deformation * Energy infrastructure managers

Source: Copernicus Market Report - European Commission (2019), e-Geos, PwC Strategy& Analysis



Use case — Preventing and managing oil spills

Challenge faced by industry players

* Oil companies are often legally responsible for ensuring their operations do not
contaminate the surrounding environment

*  When working in offshore locations or in ports, it is essential for the companies to
monitor for leaks, especially when performing loading and unloading operations

— gy

5£ CEPSH

T

i

Advantages of using satellite data
¢ Oil spill models

es and other

i

* Possibility to leverage accurate data to generate oil spill forecast and backtracking
system with real time short-term oil spill trajectories and weather forecasting and

ables

backtracking

* Possibility to develop planning systems capable to estimate the probability of Oil & Gas players

contamination from the critical scenarios identified, arrival of pollution at the coast Transport companies
Energy infrastructure managers

Port authorities

Source: Copernicus Market Report - European Commission (2019), e-Geos, PwC Strategy& Analysis



Use case — Forecasting photovoltaic (PV) power production

Challenge faced by industry players

Photovoltaic power plant owners sell PV electricity produced to the local network
manager and the production is then bought by a utility

Network managers require precise power production forecasts to plant owners
and, in case forecasts are not respected, penalties are applied (typically in case of
error >8%)

e — — Reuniwatt — steady:- i MPaoptech

Advantages of using satellite data

computing

The use of satellite data and weather models allows to accurately estimate the GHI d climate modeling and
variable (Global Horizontal Irradiance), that is eventually converted into a power
production variable according to PV plant characteristics

An accurate forecast of photovoltaic power production can lead to relevant savings Large energy companies

for power plants owner in terms of lower penalties to be paid * SMEs operating photovoltaic plants

Source: Copernicus Market Report - European Commission (2019), CAMS, PwC Strategy& Analysis




The Copernicus program: The New Space Economy

Earth Qbservofrion Systems Radical innovation EO services based o
allow integration of huge in geo-spatial the user's busine:
amounts of data - BIG Data services and tailored

from heterogeneous platforms
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COPERNICUS

Earth Observation (EO)
and monitoring based on
satellite and
non-space data

Nr.1 world provider
of space data and
information

"l

EU SPACE
P'RO{GRAMME OVERVIEW

GALILEO

Global satellite
navigation and
positioning system
(GNSS)

10% of the
EU GDP enabled
by satellite
navigation

<9 @

EGNOS

Reliable navigation
signals for safety
of life use

SSA

Space situational
awareness monitoring
and protecting space
assets

Operational
in 360+ airports &
helipads in
23 countries

Providing
surveillance and
tracking services
to 210+ satellites

GOVSATCOM

Secure satellite
communications
for EU security
actors

Delivering
rapid support
over crisis
areas

AN INVESTMENT IN A
FUTURE READY EUROPE

Competitive
edge

Completing current satellite
constellations, developing
and launching the next-
generation of satellites

&
c

Research
innovation

JAmbitious research and
innovation programme
benefiting from
Horizon Europe

Fighting
Climate Change
Monitoring biodiversity,
environmental compliance

and CO2 emissions
(Paris Agreement)

e
EUas a
global actor

Supporting disaster relief,
humanitarian assistance and
security
operations




Continuation of data +

Agile observation

* Enhance performance

* Reduce dependencies

* Amplify observation potential 1- Data

e 2- Services
Acquisition

¥

3- Access &

distribution

4- User uptake




NewsSpace is a global trend encompassing
a series of technological and business model innovations
leading to a reduction in costs, shorter lifecycles and
a bolder approach to risk taking in the space sector.

Thus, fostering the development of a private space industry

that is primarily driven by commercial motivation
and is often backed by risk capital seeking a return,
while being supported by an innovative public sector aimed at promoting
O innovation, competitiveness and business creation.

Source: : EU Space Economics in the global context study — SpaceTec Partners for DEFIS, 2021




Interaction with NEW Space

¢ The interaction can have several degrees of integration

Data Buy

Increasing involvement in architecture design




Service uplifting

Integrate faster with digital, Al, HPC
Be instrumental to Green Deal objectives
* Increase support to resilience needs

1- Data 2- Services * Increase support to EU and National

Acquisition policies

3- Access &

4- User uptake .
distribution



1- Data

Acquisition

2- Services

Boosting EU infrastructures

3- Access & |  Develop Integrated Data

4- User uptake L
distribution Management
* Streamline data platforms

* Develop Data analytics with
Destination Earth



1- Data

Acquisition

Ny

4- User uptake

3- Access &

distribution

Re-energise Copernicus downstream
* Anticipate user needs

* Use space data to transform different \J
ecosystems

* Develop innovative tools for greater uptake
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Copernicus and the National space economy

€ 4.7 bilion [ € 1.3 billion |

> ®

National : Copernicus
Mirror
Space : Market
E y Copernicus |, Place

i]y

Space industry turnover

500 Turnover from other activities

V00

\_Opemicus

Europe’s eyes on Earth

The optimization of
upstream and
downstream
valuable ¢
the nc




N NAA

Operational Copernicus programme DOWNSTREAM SERVICES EVOLUTION

\_OpEMICUS

Europe's eyes on Earth

INTERMEDIATE USERS END USERS & BUYERS

r
1
1
1
1
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
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1
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1
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1
1
1
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1
1
1
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1
1
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* Pre-processing * Input EO-based products in their
*  Analysis activities
Operational DIAS * Access to high and very high * Very specific operational needs
: resolution imagery * Fusion of EO products with other
E CRGODIAS *  Value Added Services sources of Domain data

* Fusion of EO products
* Display

sobloo

DIAS
initiatives

oMol

o Mundi

)



ANCHOR CUSTOMERS [ .

S I 1
(] 1 [
i ' : The Copernicus Market Uptt
= ) ' o ® P P
I
't_g . - ! : m demand and supply of ¢
l n l : : and flexible digital m
INSTITUTIONAL BUYERS I COMMERCIAL BUYERS I U users demand as o
R R R R R R R, 4
the industry, esg
responding tc
specific th
instit
[}
v
S
2
é’ Use Use Use Use Use Use Use Use Use Use Use Use
] Case Case Case Case Case Case Case Case Case Case Case Case Transaction friendl
= environme
S
‘D Use Use Use Use Use Use Use Use Use Use Use Use
E Case Case Case Case Case Case Case Case Case Case Case Case

Geospatial industry Q&0 ICT and HPC industry
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The Copernicus Market Place initiative aims at:

1. Providing end-users , first and foremost for institutior
organisations, support to decision-making and si
awareness tailored to their operational need

2. Hosting and making all data relevant fe
both satellite data and other sources ¢
user-friendly manner;

=i

3. Offering an open, scalabic
facilitating the develop

Copernicus
Marketplace

4. Favouring the

Initiative A
informa

Targeied' supp

infrastructure will be
Geospatial industry ICT & HPC industry
ustries / Providers



Copernicus and the space economy

The goal

Infrastructure Enabling the
Geospatial Services Market

Mirror Copernicus
Industrial actors Public actors

Infrastructure Enabling the q .
Geospatial Services Market || Accomp(:rgxr;g action

(IA-MSGS)

Operational
Experimentation
and Validation

Environment

Analysis and
Refinement of the
Algorithmic
Specification

National Scientific
Midstream Data
Hub

Mini Satellites
Constellation
(MSsC)

Copernicus
Market Place
(CoMaP)

Testing and
Verification of
Performance

Analysis and
Improvement of
User Needs

Updated in Situ
Network (UiSN)




3. Copernicus and the space economy

Accompanying Action « Carried out by the Relevant Public Partnership, with the ai
creating the conditions for the best success of the Cop 9
Mirror and maximizing the results of the activities ca

@pernicus within the program

Accompanying action - . o . 3
(AdA) * Provides assistance in the process of refi
technical specification of the needs expresse
Group (i.e. the purchasing group of large In

express public demand), contributes

Operational q Analysis and " q R . s .
Experimentation Te;!mg'ond Refinement of the Analysis and Naponul Scientific -I-ec h Ni CO' SpeCIfI Cca -I-I ons Of -I-he
and Validation Verification of Algorithmic Improvement of Midstream Data b N
Environment hSiSinancs Specification L B i[9 proposed by companies, validates

their performance, as well as pro
chains for benchmarking «
services and application
Group .

Research and L

gerea (fe= @

A

(6;;-)& I E . y .

ISTERO DELL'AMBIENTE
ELLA TUTELA DEL TERRITORIO E DEL MARE]

= ' -
mipaaf
ministero delle
politiche agricole

alimentari ¢ forestali

Consiglio Nazionale

delle Ricerche
' Consortium

Casa ltalia

Moo i
X QA
q MINISTERO

e;rFma Nezionele {7) PROTEZIONE CIVILE
i <> DELLA DIFESA Presidenza el Consiglo dei Minit
ik Uiparimesta el Prrezune Cile

[
per la Protezione
aEIrAmbiente
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It offers the technical skills to contribute to

the provision of the services required by the
Buyers Group h

PROJECT MANAGEMENT

Research and development

Establishes the requirements for specific services
grouped into different thematic services, based on thei
institutional purpose and the provisions of the law

MARKET UPTAKE ADVISORY



RACTION WITH BUYERS GROUPS RESULTED IN THE

4

DENTIFICATION OF SPECIFIC THEMATIC SERVICES TO BE

AS v. - U = -_—

The;natic Services identified

Coast and
marine monitoring

Tracking and prediction of
waves, coasts geo-
morphology, natural habitat
and events affecting the
marine environment

&

Air Quality

Ground motion l\/\l\

Monitoring of "
land cover and use

Mapping of pollutants and
dispersion of ash and other
materials due to natural and
anthropic events

Monitoring of ground motion
due to earthquakes, volcanic
eruptions, landslides

Mapping of crops, agricolture,
forests, volcanic areas, soil
consumption

Hydro-meteorology
climate service

Hydro-meteorological monitoring
and weather forecasting
Climate indicators and projections
Monitoring and forecast of
greenhouse gases and other
Essential Climate Variables (ECV)

Water resources ©

Hydromorphological monitoring
and river channel dynamics
Hydrological and hydraulic

modelling, flood forecasting and

sediment management
Integrated water resource
management

N

Emergency services Q

Identification of critical events
such as floods, wildfires,
earthquakes and eruptions
and mapping of damages

Security services

Maritime surveillance and
surveillance of UE external
borders




(/A

PROTEZIONE CIVILE

Presidenza del Consiglin dei Ministri
Dipartimento della Proteriane Civile

Natural catastrophes

Anthropic-caused disasters

General Emergencies

MINISTERO
DELLA

CULTURA

0 -
mipat e
ministeroRadel e

- pedivehe agrcale \4
Ainpenian ¢ lomestal

W 8P

Agriculture Archeology

Food Tangible Heritage

Forests Landscape and tourism

-y

Perimeter of Activity

Land, air, sea infrastructures

Means of transport

Environment

E

MINISTERO
B DELL'INTERNO

Public order

Police forces

Civil rights

e'is.'rerno o) e
FET | OrateEine
delll A mB s nhe

Environment

Ecologic Transition

- =
Natural Capital

3

Borders

National Territory

Country’s vital interests

—



Copernicus and the space economy

Copernicus Marketplace (CoMaP) architecture

- ]
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mo o

c4 cs C4

MARKETPLACE DASHBOARD
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DSE1 £3 et :

Thematic 55

= 6 57 8 &
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b Hydro-meteorology  Alf quality (me,‘,n‘v Ground Cosstal and Coverageand land Water  Security ... Pvucms

climate service service movement  marine-<oastal use mONitoring  resource Service oo
“Open ond flexible

service MONTONNG Service service wrve senaes
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)
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provicer {

(Lg Dstributed

= .
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Info . "
provider Satedite data Other sources of data  User-generated data
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30.11.2021







Mapping of TOOLS/MODELS based on the use of OT data currently

operated by public institutions

Servizi tematici

Strumenti/modelli disponibili

Istituzioni

Qualita dell'aria

Movimenti del terreno

Monitoraggio della copertura
ed uso del suolo

|dro-meteo-clima

Risorsa idrica

Modelli di onde in mari
costieri ed interni (e.g.,
SIMM-MC_WAF; LAMMA-

Modelli di mareggiate
{(e.q., SIMM-SHYFEM;
CPSM-SHYFEM)

satelliti, radar costieri,

Telerilevamento:
ortofoto, LIDAR

Datiin situ:
campagne, boe, stazione
campaigns, Buoys, stazioni

CTM (giornaliero)

Fusion (stagionale)

FORAIR-IT “

VW) di misura delle maree
1
Copernicus Copernicus
Piattaforma Piattaforma modello di Data CHIMEBO

Analisi INSAR

Mappe basef

DETe Monitaraggio
cartografia del suolo
tematica

Modelli meteorologici:
BOLAM & MOLOCH
consorzio, COSM O-LAMI
consorzio, VWRF, others

Strumenti per

Mappatura e

Corine Land valutazione Degrado del
Cover & Eionet servizi suola
Copernic. Land || ecosistemnici

Modelli climatici e stagionali

Rete radar e stazioni al
suolo (prodotti)

SIPAILLPSIS

SIAN

Piattaforma di condivisione
dati (e.g., DEWETRA; HIS
Central)

@

ISPRA @

Struttura IDRAIM per
caratterizzazione e
monitoraggio
idromorfologico

odello BIGBANG per
hilancio idrico e
risorse idriche sotto
cambiamenti climatici

idrologico

Indice IARI per
alterazione del regime

Modelli idrologici

Indici di siccita e
scarsita d'acqua

ISPRA L

| Mappatura scenari di danno post evento on demand I




Mapping of SERVICES based on the use of OT data
currently operated by public institutions

Servizi tematici Servizi disponibili Istituzioni

Condizioni meteo-mare, servizi di monitoraggio e di Q () }
previsione (gualita ambientale, emergenze, stime della Servizio di monitoraggio costiera ISPRA  OProeioree o v
produzione di energia) : ’ .

Qualita dell'aria, servizi di
maonitoraggio e di previsione
giornaliera (integrazione di pid modelli)

Servizi di monitoraggio della qualita Q )
dell'aria ISPRA o-. y 4
Analisi stagionali ; S

CO, - Servizio di monitoraggio

Qualita dell'aria emissioni clima alteranti

Servizio di
monitoraggio dei
movimenti del terreno
(R. Toscana)

Monitoraggio beni || Carta del Rischio

culturali |ISCR- Database dei beni
(Rischio sismico e ||(Rischio sismico e || culturali a rischio
e idrogeologico) e idrogeologico

Monitoraggio dei
beni culturali
{Rischio sismico e
e idrogeologico)

Inventario dei
Fenomeni y 4 {EmEL
Franasi . IFFI

Movimenti del terreno

; : o Servizi per il ; : : : s .
Monltoragglo della copenura O Servizi di monitoraggio || Servizidi M onitaraggio || M onitoraggio Mappatu_rg Servizidi 0 mpaf , .
ed uso del suolo Eatactl copertura del e paesaggio del consumo || del degrade || dei servizi controllo A8 i, § CIea e
suolo it del suolo del suolo || ecosistemici || ambientale

Servizio di monitoraggio per l'allerta : =

meteo e et nml it e climate Servizi di monitoraggio e previsione Q ‘J A
\Weather alert

tho-cleocima meteo-marino ISPRA  ®ooioeon oo
monitaring service :

v

Servizi di monitoraggio della risorsa
idrica

| Mappatura scenari di danno post evento on demand |

Servizi di monitoraggio e mappatura
delle inondazioni e della siccita

Risorsa idrica Monitoraggio dei processi fluvial

£} MINISTERO
£ DELLA DIFESA




S1 - marine-coastal monitoring service

Potentd Tomperstare () 9199201 0008 yTC

MEDITERRANEAN SEA PHYSICS
REANALYSIS

Colrophyt Concarsasin Imgm) 41012001 099 yTC

A%

-
0 010203040506070888 1

MEDITERRANEAN SEA
BIOGECHEMISTRY REANALYSIS

MEDITERRANEAN SEA MONTHLY AND
8-DAYS REPROCESSED SURFACE
CHLOROPHYLL CONCENTRATION
FROM MULTI SATELLITE
OBSERVATIONS + SEAWIFS DAILY
CLIMATOLOGY

Credits: £ U. Copernicus Marine Service information

I prodotti satellitari e di
modellazione CMEMS

(Lopernicus

MSFD

Physical features

*Water temperature
+Salinity (Abroad scale

*Current velocity

description of

‘Upwelling physical features
+Mixing characteristics is not required)
*Residence time

Nutrient and organic matter enrichment

*Nutrients (in situ monitoring focused on land-based sources)

*Chlorophyll a

/

L. ® O ES capeau

The Maritime
Spatial Planning
directive

The EU Biodiversity
Strategy for 2020

How EU Member States develop marine strategies

Set % Identify and
targets = implement
actions
Manitor needed
environmental
stateofseas ¢

CLEAN, HEALTHY AND PRODUCTIVE SEAS
- o
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Mooring buoy
¢  GOW point
Wind node

45°30'N

Wave node

SAR intensity
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Reanalysis wind forcing - 04/12/2011 20:00 UTC
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Significant Wave Height g Significant Wave Height
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Coastal marine monitoring and
forecasting
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Adriatic Sea using Sentinel 1

Monitoring sediment
resuspension during critical
events
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TSM observation during intense bora wind in February 2012
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S1.4 Geomorphological monitoring of the coastal strip

NDWI =

A

(Xgreen — Xnir)
(Xgreen + Xnir) T
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ne Iectlng any horlzontal movement)
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Hyperspectral
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COASTAL HABITAT MAPPING: CHANGE IN SPACE AND TIME
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Environmental offenses: WATER Pollution

Monitoraggio dispersione plume del Canale Agnena

Mappe che mostrano la dispersione del plume del Canale Agnena (CE) generate da immagini satellitari in colori reali

LANDSATS OLI Sentinel-2A MSI Sentinel-2B MSI
acquisita il 04/05/2020 acquisita il 05/05/2020 acquisita il 07/05/2020

alle ore 09:46:37 UTC alle ore 10:00:31 UTC
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Assorbimento radiometrico

Mappe di dettaglio che mostrano I'assorbimento radiometrico del plume del Canale Agnena
alle lunghezze d'onda del blu e del verde (490 - 560 nm)
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Elaborazione dati: ISPRA 2020. Contains modified Copernicus data (2020).
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