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1 - General information

Acronym [(ETCETERA

Proposal title* ExTensible and sCalable models EvaluaTion vs Earth obseRvations frAmework

Note that for technical reasons, the following characters are not accepted in the Proposal Title and will be removed: <> " &

Duration in months |30

Fixed keyword 1 | Earth Observation / Services and applications -
Fixed keyword 2 | visual techniques / Visual analytics / Intelligent data understandi - -
Fixed keyword 3 | Space data exploitation - -

Free keywords |Big Data Technologies, Diagnostics, Analytics, Scalability, Framework, Atmospheric Sciences
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Abstract

ETCETERA will provide a powerful service framework for a user friendly access to both the whole Copernicus data &
information infrastructure and to external data to different profiles of users, with a homogeneous interface the ability to
retrieve atmospheric sciences related products such as observational data and numerical models outputs and to calculate
on-demand analytics and diagnostics. ETCETERA will provide a fast and intuitive interface to understand the data meaning
through a set of new tools exploiting the potential of the Big Data technologies. In other terms, ETCETERA will enable the
execution of a set of processes already provided, or with the possibility to configure new ones to extract meaningful
information like graphics, text tables or new datasets formatted according to user’s needs. The platform to be designed and
implemented will have these main features

1) Complementarity with the future Copernicus Data and Information Access Services

2) Capability to extend support to different storage sources

3) Capability to retrieve input data from available data sources and calculate diagnostics and analytics on-demand

4) Capability to configure dynamically different data diagnostics or analytics

5) User friendly and uniform interface to access the data and output calculations. A pilot of the implemented platform will be
distributed via a public repository with three use cases up and running on Air Quality topic. It is worth noting that users needs
will be fully design with end users.

The final results are:

1) To scientific community: a powerful tool to facilitate research by a comprehensive and easy access to data sources and
capability to run data analysis.

2)To SMEs: an opportunity to expand their business as simple user of ETCETERA or developing on it tailored services
3)To policy makers, especially at a local level, an effective decision support tool to engage actionable insights

Remaining characters 68

Has this proposal (or a very similar one) been submitted in the past 2 years in response to a call for

proposals under Horizon 2020 or any other EU programme(s)? (" Yes (¢ No
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Declarations

1) The coordinator declares to have the explicit consent of all applicants on their participation and on the content %
of this proposal.

2) The information contained in this proposal is correct and complete. X

3) This proposal complies with ethical principles (including the highest standards of research integrity — as set
out, for instance, in the European Code of Conduct for Research Integrity — and including, in particular,
avoiding fabrication, falsification, plagiarism or other research misconduct).

4) The coordinator confirms:

- to have carried out the self-check of the financial capacity of the organisation on

http://ec.europa.eu/research/participants/portal/desktop/en/organisations/Ifv.html or to be covered by a financial
viability check in an EU project for the last closed financial year. Where the result was “weak” or “insufficient”, Q
the coordinator confirms being aware of the measures that may be imposed in accordance with the H2020
Grants Manual (Chapter on Financial capacity check); or

- is exempt from the financial capacity check being a public body including international organisations, higher or
secondary education establishment or a legal entity, whose viability is guaranteed by a Member State or C
associated country, as defined in the H2020 Grants Manual (Chapter on Financial capacity check); or

- as sole participant in the proposal is exempt from the financial capacity check. C

5) The coordinator hereby declares that each applicant has confirmed:

- they are fully eligible in accordance with the criteria set out in the specific call for proposals; and X

- they have the financial and operational capacity to carry out the proposed action. X

The coordinator is only responsible for the correctness of the information relating to his/her own organisation. Each applicant
remains responsible for the correctness of the information related to him/her and declared above. Where the proposal to be
retained for EU funding, the coordinator and each beneficiary applicant will be required to present a formal declaration in this
respect.

According to Article 131 of the Financial Regulation of 25 October 2012 on the financial rules applicable to the general budget of the Union
(Official Journal L 298 of 26.10.2012, p. 1) and Article 145 of its Rules of Application (Official Journal L 362, 31.12.2012, p.1) applicants
found guilty of misrepresentation may be subject to administrative and financial penalties under certain conditions.

Personal data protection

The assessment of your grant application will involve the collection and processing of personal data (such as your name, address and CV),
which will be performed pursuant to Regulation (EC) No 45/2001 on the protection of individuals with regard to the processing of personal
data by the Community institutions and bodies and on the free movement of such data. Unless indicated otherwise, your replies to the
questions in this form and any personal data requested are required to assess your grant application in accordance with the specifications of
the call for proposals and will be processed solely for that purpose. Details concerning the purposes and means of the processing of your
personal data as well as information on how to exercise your rights are available in the privacy statement. Applicants may lodge a complaint
about the processing of their personal data with the European Data Protection Supervisor at any time.

Your personal data may be registered in the Early Detection and Exclusion system of the European Commission (EDES), the new system
established by the Commission to reinforce the protection of the Union's financial interests and to ensure sound financial management, in
accordance with the provisions of articles 105a and 108 of the revised EU Financial Regulation (FR) (Regulation (EU, EURATOM)
2015/1929 of the European Parliament and of the Council of 28 October 2015 amending Regulation (EU, EURATOM) No 966/2012) and
articles 143 - 144 of the corresponding Rules of Application (RAP) (COMMISSION DELEGATED REGULATION (EU) 2015/2462 of 30
October 2015 amending Delegated Regulation (EU) No 1268/2012) for more information see the Privacy statement for the EDES

Database).
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List of participants

1 [CAPGEMINI TECHNOLOGY SERVICES

France

2 |BARCELONA SUPERCOMPUTING CENTER - CENTRO NACIONAL DE SUPERCOMPUTACION

Spain

3 |[KONINKLIJK NEDERLANDS METEOROLOGISCH INSTITUUT-KNMI

Netherlands

AGENZIA NAZIONALE PER LE NUOVE TECNOLOGIE, L'ENERGIA E LO SVILUPPO ECONOMICO

4 |soSTENIBILE ftaly
5 |RASDAMAN GMBH Germany
6 |Green City Solutions GmbH & Co. KG Germany
7 |FONDAZIONE CENTRO EURO-MEDITERRANEO SUI CAMBIAMENTI CLIMATICI Italy
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Proposal ID 776252 Acronym

ETCETERA Short name CAPGEMINI TS

Department(s) carrying out the proposed work

Department 1

Department name

Street

Town

Postcode

Country

MU A&D

[T] Same as organisation address

109 avenue Eisenhower

Toulouse Cedex

31036

France

Dependencies with other proposal participants

[] not applicable

Character of dependence

Participant
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Proposal ID 776252

Acronym ETCETERA Short name CAPGEMINITS

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes.

Title

First name

E-Mail

Position in org.

Department

Street

Town

Dr.

Carine

Sex ( Male

Last name SAUT

carine.saut@capgemini.com

Business Developper

MU A&D

[ ] Same as organisation address

109 avenue Eisenhower

Toulouse Cedex

Post code |31036

(¢ Female

[ ] Same as organisation

Country |France
Website
Phone 1 |+33531089143 Phone 2 Fax |+33531088100
Other contact persons
First Name Last Name E-mail Phone
Keith Kelly keith.kelly@capgemini.com +336 47 42 84 07
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Proposal ID 776252 Acronym

ETCETERA Short name BSC

Department(s) carrying out the proposed work

Department 1

Department name

Street

Town

Postcode

Country

Earth Science Department

[T] Same as organisation address

NEXUS Il building, Jordi Girona 29

Barcelona

08034

Spain

Dependencies with other proposal participants

[] not applicable

Character of dependence

Participant

H2020-CP-2016-v2.pdf Verl.00 20170223
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Proposal Submission Forms

Pro

posal ID 776252

Acronym ETCETERA Short name BSC

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes.

Title

First name

E-Mail

Position in org.

Department

Mr.

Francesco

Sex (¢ Male

(" Female

Last name Benincasa

francesco.benincasa@bsc.es

Research Support Engineer

Earth Science

[ ] Same as organisation address

[ ] Same as organisation

Street |NEXUS Il building, Jordi Girona 29
Town |Barcelona Post code [08034
Country |Spain
Website |www.bsc.es
Phone 1 |+34 934137581 Phone 2 Fax
Other contact persons
First Name Last Name E-mail Phone
Pierre Antoine Bretonniere pierre-antoine.bretonniere@bsc.es +34934137612
Alicia Sanchez alicia.sanchez@bsc.es
Mar Rodriguez mar.rodriguez@bsc.es +34934137566
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Proposal ID 776252 Acronym ETCETERA Short name KNMI

Department(s) carrying out the proposed work

Department 1

Department name

Street

Town

Postcode

Country

R&D Observation and Data Technologies

Same as organisation address

UTRECHTSEWEG 297

DE BILT

3731 GA

Netherlands

Dependencies with other proposal participants

[] not applicable

Character of dependence

Participant
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Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes.

Title

First name

E-Mail

Position in org.

Department

Street

Town

Country

Website

Mr. Sex (¢ Male ( Female
Wim Last name Som de Cerff
wim.som.de.cerff@knmi.nl

Researcher

R&D Observation and Data Technologies

Same as organisation address

UTRECHTSEWEG 297

DE BILT Post code |3731 GA

Netherlands

www.knmi.nl

Phone 1

+31302206870 Phone 2 Fax

Other contact

persons

[ ] Same as organisation

First Name

Last Name E-mail

Phone

Alessandro

Spinuso alessandro.spinuso@knmi.nl

+31302206870

Andrej

Mihajlovski andrej@knmi.nl

+31302206870
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Proposal ID 776252 Acronym

ETCETERA Short name ENEA

Department(s) carrying out the proposed work

Department 1

Department name

Street

Town

Postcode

Country

Department for Sustainability

[T] Same as organisation address

Via Anguillarese 301

Rome

00123

Italy

Dependencies with other proposal participants

[] not applicable

Character of dependence

Participant
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Proposal Submission Forms

Proposal ID 776252

Acronym ETCETERA Short name ENEA

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes.

Title

First name

E-Mail

Position in org.

Department

Dr.

Matteo

matteo.defelice@enea.it

Sex

Last name De Felice

(¢ Male

Staff Scientist

Department for Sustainability

[ ] Same as organisation address

(" Female

[ ] Same as organisation

Street |Via Anguillarese 301
Town [Rome Post code (00123
Country |ltaly
Website
Phone 1 0039051 6098 745 Phone 2 Fax
Other contact persons
First Name Last Name E-mail Phone
Pierluigi Fanchin pierluigi.fanchin@enea.it 0039051 6098194
Mario Adani mario.adani@enea.it 00390516098916
Massimo D'Isidoro massimo.disidoro@enea.it 00390516098905
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Proposal ID 776252 Acronym

ETCETERA Short name RASDAMAN

Department(s) carrying out the proposed work

No department involved

Department name

Street

Town

Postcode

Country

[T] Same as organisation address

Please enter street name and number.

Dependencies with other proposal participants

[X] not applicable

Character of dependence

Participant
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Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes.

Title [Dr. Sex (¢ Male ( Female

First name Peter Last hame Baumann

E-Mail baumann@rasdaman.com

Position in org. |CEO

Department |RASDAMAN GMBH Same as organisation

[ ] Same as organisation address

Street [HANS HERMANN SIELING STRASSE 17

Town |BREMEN Post code

Country |Germany

Website |[www.rasdaman.com

Phone 1 |+491735837882 Phone 2 Fax

Other contact persons

First Name Last Name E-mail Phone
Dimitra Misev misev@rasdaman.com +491735837882
H2020-CP-2016-v2.pdf Ver1.00 20170223 Page 20 of 30
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Proposal ID 776252 Acronym

ETCETERA Short name Green City Solutions

Department(s) carrying out the proposed work

No department involved

Department name

Street

Town

Postcode

Country

[T] Same as organisation address

Please enter street name and number.

Dependencies with other proposal participants

[X] not applicable

Character of dependence

Participant
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Person in cha

rge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes.

Title

Mr.

Sex

(¢ Male ( Female

Position in org. |CIO
Department |IT & Innovation
[T] Same as organisation address

Street |[EUREF-Campus 7-8
Town |Berlin Post code {10829

Country [Germany

Website |www.greencitysolutions.de

Phone 1 |+ 49 176 23164521 Phone 2 |30XX XOOOOMKKK Fax

[ ] Same as organisation

FXXX XXXXXXXXX
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Proposal ID 776252 Acronym

ETCETERA Short name FONDAZIONE CENTRO EURO-MEDITERRA

Department(s) carrying out the proposed work

Department 1

Department name

Street

Town

Postcode

Country

ASC Advanced Scientific Computing Division

[T] Same as organisation address

Via per Monteroni

Lecce

73100

Italy

Dependencies with other proposal participants

[] not applicable

Character of dependence

Participant
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Proposal ID 776252 Acronym ETCETERA Short name FONDAZIONE CENTRO EURO-MEDITERRA

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes.

Title

First name

E-Mail

Position in org.

Department

Dr. Sex (¢ Male
Sandro Last name Fiore
sandro.fiore@cmcc.it

Director of the ASC Advanced Scientific Computing Division

ASC Advanced Scientific Computing Division

[ ] Same as organisation address

(" Female

[ ] Same as organisation

Street [Via per Monteroni
Town [Lecce Post code [73100
Country |ltaly
Website |www.cmcc.it
Phone 1 |+390832297332 Phone 2 Fax |+390832277603
Other contact persons
First Name Last Name E-mail Phone
Giovanni Aloisio giovanni.aloisio@cmcc.it +390832297221
Giulia Galluccio giulia.galluccio@cmcc.it +390243986856
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3 - Budget for the proposal

No | Participant [Country[ () ®) © (D) ® (F) G) (H) 0} %) )
Direct Other direct | Direct costs of | Direct costs of | Costs ofinkind | |ndirect Costs | Special unit Total Reimburse- Max.EU Requested
personnel costs/€ sub- providing contributions /€ costs covering| estimated | ment rate (%) | Contribution / EU
costs/€ contracting/€ financial n%te%iziiiigr ,t:e direct & eligible costs € Contribution/
support to premises>/€ (=0.25(A+B-E)) | indirect costs /€ €
third parties/€ /€ (=A+B+C+D+F (=H*1)
+G)
@ @ @ @ @ @ @ @ @ @
1 [CapgeminiTs| FR 556625 13500 0 0 0 142531,25 0 712656,25 100 712656,25 712656,25
2 Bsc ES 247500 23500 0 0 0 67750,00 0 338750,00 100 338750,00 338750,00
3 Knmi NL 154000 8000 0 0 0 40500,00 0 202500,00 100 202500,00 202500,00
4 Enea IT 92000 23000 30000 0 0 28750,00 0 173750,00 100 173750,00 173750,00
5 Rasdaman DE 144241 8000 0 0 0 38060,25 0 190301,25 100 190301,25 190301,25
6 %sligg;y DE 132655 6000 0 0 0 34663,75 0 173318,75 100 173318,75 173318,75
Fondazione
7 | Centro Euro- IT 159300 6000 0 0 0 41325,00 0 206625,00 100 206625,00 206625,00
mediterraneo
Total 1486321 88000 30000 0 0 393580,25 0 1997901,25 1997901,25 1997901,25

H2020-CP-2016-v2.pdf Ver1.00 20170223

Page 27 of 30

This proposal version was submitted by Carine SAUT on 28/02/2017 17:14:00 Brussels Local Time. Issued by the Participant Portal Submission Service.

Last saved 24/02/2017 17:29:49




European Commission

o, Research & Innovation - Participant Portal
T Proposal Submission Forms
Proposal ID 776252 Acronym ETCETERA

4 - Ethics issues table

1. HUMAN EMBRYOS/FOETUSES Page
Does your research involve Human Embryonic Stem Cells (hESCs)? ("Yes (¢ No
Does your research involve the use of human embryos? ("Yes (¢ No
Does your research involve the use of human foetal tissues / cells? (" Yes (@ No
2. HUMANS Page
Does your research involve human participants? ("Yes (&No
Does your research involve physical interventions on the study participants? ("Yes (¢ No
3. HUMAN CELLS / TISSUES Page

Does your research involve human cells or tissues (other than from Human Embryos/ (C"Yes (& No
Foetuses, i.e. section 1)?

4. PERSONAL DATA Page

Does your research involve personal data collection and/or processing? (CYes (¢ No

Does your research involve further processing of previously collected personal data CYes (o No
(secondary use)?

5. ANIMALS Page

Does your research involve animals? (CYes (¢ No

6. THIRD COUNTRIES Page

In case non-EU countries are involved, do the research related activities undertaken in C Yes (& No
these countries raise potential ethics issues?

Do you plan to use local resources (e.g. animal and/or human tissue samples, genetic C Yes (& No
material, live animals, human remains, materials of historical value, endangered fauna or
flora samples, etc.)?

Do you plan to import any material - including personal data - from non-EU countries into CYes & No
the EU?

Do you plan to export any material - including personal data - from the EU to non-EU CYes @

. No
countries?

In case your research involves low and/or lower middle income countries, are any CYes (¢ No
benefits-sharing actions planned?

Could the situation in the country put the individuals taking part in the research at risk? | Yes (& No
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7. ENVIRONMENT & HEALTH and SAFETY Page

Does your research involve the use of elements that may cause harm to the C Yes (& No
environment, to animals or plants?

Does your research deal with endangered fauna and/or flora and/or protected areas? (" Yes (¢ No

Does your research involve the use of elements that may cause harm to humans, C Yes (& No
including research staff?

8. DUAL USE Page

Does your research involve dual-use items in the sense of Regulation 428/2009, C Yes (& No
or other items for which an authorisation is required?

9. EXCLUSIVE FOCUS ON CIVIL APPLICATIONS Page

Could your research raise concerns regarding the exclusive focus on civil applications? [ Yes (¢ No

10. MISUSE Page

Does your research have the potential for misuse of research results? C Yes (¢ No

11. OTHER ETHICS ISSUES Page

Are there any other ethics issues that should be taken into consideration? Please specify |~ yes (& No

| confirm that | have taken into account all ethics issues described above and that, if any ethics issues
apply, | will complete the ethics self-assessment and attach the required documents.

How to Complete your Ethics Self-Assessment
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5 - Call specific questions

Extended Open Research Data Pilot in Horizon 2020

If selected, applicants will by default participate in the Pilot on Open Research Data in Horizon 2020" , which aims to improve
and maximise access to and re-use of research data generated by actions.

However, participation in the Pilot is flexible in the sense that it does not mean that all research data needs to be open. After
the action has started, participants will formulate a Data Management Plan (DMP), which should address the relevant aspects
of making data FAIR — findable, accessible, interoperable and re-usable, including what data the project will generate, whether
and how it will be made accessible for verification and re-use, and how it will be curated and preserved. Through this DMP
projects can define certain datasets to remain closed according to the principle "as open as possible, as closed as
necessary". A Data Management Plan does not have to be submitted at the proposal stage.

Furthermore, applicants also have the possibility to opt out of this Pilot completely at any stage (before or after the grant
signature). In this case, applicants must indicate a reason for this choice (see options below).

Please note that participation in this Pilot does not constitute part of the evaluation process. Proposals will not be penalised for
opting out.

We wish to opt out of the Pilot on Open Research Data in Horizon 2020. (Yes (¢ No

Further guidance on open access and research data management is available on the participant portal:
http://ec.europa.eu/research/participants/docs/h2020-funding-guide/cross-cutting-issues/open-access-dissemination_en.htm and in
general annex L of the Work Programme.

1
According to article 43.2 of Regulation (EU) No 1290/2013 of the European Parliament and of the Council, of 11 December 2013, laying down the rules for participation and
dissemination in "Horizon 2020 - the Framework Programme for Research and Innovation (2014-2020)" and repealing Regulation (EC) No 1906/2006.

H2020-CP-2016-v2.pdf Ver1.00 20170223 Page 30 of 30 Last saved 24/02/2017 17:29:49

This proposal version was submitted by Carine SAUT on 28/02/2017 17:14:00 Brussels Local Time. Issued by the Participant Portal Submission Service.



*

t* *t

* *

* *
gk
European
Commission

—_—

C

ETCETERA

ExTensible and sCalable models EvaluaTion versusarth obseRvations frAmework

List of participants

Participant No | Participant organisation name Participant short name | Country
1 (Coordinator) | Capgemini Technology Services CG R F
2 Barcelona Supercomputing Center BSC SP
3 Het Koninklijk Nederlands KNMI NL
Meteorologisch Instituut
4 Agenzia Nazionale per le Nuove ENEA IT
Tecnologie, Energia e lo Sviluppo
Economico Sostenibile
5 Rasdaman GmbH RAS DE
6 Green City Solutions GCS DE
7 Fondazione Centro Euro-Mediterrang@MCC IT
sui Cambiamenti Climatici
1
[ETCETERA]

This proposal version was submitted by Carine SAUT on 28/02/2017 17:14:00 Brussels Local Time. Issued by the Participant Portal Submission Service.




Table of Content

O (o= | 1= o ot PP P PP PPPPPPR 3
R O o TT= od 1LY =3 3
1.2 Relation to the WOrk Programme .............oceeeenioeeo e 8
RS @0 aTot=T o1 =T o INLY, =1 4 To T (o] oo |00 9
O N 4] 1 (o o PP PPP SO PPPPPPPRRPR 21

P |11 L= [ SO PUPPPPITIN 23
0 R o = Tox (=0 [N ] 0T T PP 23
2.2 Measures to MaximiSE IMPACE ..........iiiiiiiiiiiieiiiitiieie e e s e s reebeenneennnennnennnnnnnns 27

R FR 14101 (=0 0 =T o1 7= 140 o 36
G 700 VA 0 ] = o 36
3.2 Management structure, milestones and ProCEAUIES .—.........ooiiieeiiiiiiiiiiiiie e 38
3.3 CONSOItIUM @S 8 WHOIE .....eeiiiiiiiiiii s ettt e e e e s st e e e e e e e e s mnneee e e e s s s bt be e e e e eeeeeesannnnes 43
3.4 Resources to he COMMILIEA. ...........uuiiiieeee et e e e e s 48

WPL - MBNAGEIMENT ...ttt ieeeeitte e st £+ttt e e e e e et ettt e e e e e et et bmmm b e e e e e eeeesbban e e eaaeeernnnaeaeas 48
VWP 2 = DALA ACCESS ....iieeeie et e et s ettt bttt bttt bbbtttk e 55555t e s st et b et e bbb e bbbt en e bnnn e 50
WP3 - DIagnOStICS & ANAIYLICS .....cciieiiiiiiiiiiiiiieieieiieeiieri it aananssssssssesesennrennresnnesnnnnnnns 55
LAY o W T [ 1 =T o =Tl 58
WP5 - DiSSEMINAtION & IMPACT........uuuiiiitmm e e e eeeeeeee ettt et ettt ettt eeaeaea e e e e e e e e e e e aaaaaaaeaeeeaeeeeees 60
Table 3.1b: List Of WOIK PACKAQGES ..... ..o ccceeeeeeeieeiieeeiiitte e sseseesesreeaeesenreennsnnnnnnnes 63
Table 3.1¢: List Of DeliVerables. ... .. .o e 63
Table 3.2aList Of MIlESIONES ... ..ot 65
2
[ETCETERA]

This proposal version was submitted by Carine SAUT on 28/02/2017 17:14:00 Brussels Local Time. Issued by the Participant Portal Submission Service.



1. Excellence

1.1 Objectives

In a world of Big Data, developers work on platformcentric approaches, which are a proven way to
deal with volatility, emergence and adaptation to aw needs:
e Scientific needs have evolved towards more intafigt more collaboration;
e Big Data approaches radically change scientific mating :
o Complementarity: dealing with Coperniéu3ata is already a step forward (20 TB/day)
o Scalability and flexibility are key enablers fopkatform-centric approach
e End-users ultimately open to help discover ant#strnew ideas

ETCETERA is an EO platform to foster the digital transformation of the Earth
Observation ecosysterhusing Big Data Technologies

The Earth Observation (EO) ecosystem has a hugertity to positively impact people's lives across
Europe and the planet, going well beyond the Spactor to almost every part of society and sector o
business. However in order to make scientific discies or to invent new services for the consumenket,
scientists currently have to address new challe(ggesFigure 1):

e Deal withunprecedented data volumesoming from next-generation instruments and sensas
well as simulation data that will be used to depedmd refine next-generation processing chains.
Several hundreds of petabytes will be common inribet decade for a single space mission.
Moreover, to get more insights from space datansisits will combine data from multiple space
missions or instruments with additional, “commortal such as public sector information or social
network sentiment feeds on key topics such asuaility.

e Designnew kinds of processing chainsot limited to image processing at pixel leveit dlso using
machine learning or statistical algorithms, mugk [iBig Data” companies are doing.

e The development lifecycle of these new processtmgns will also significantly change, moving
towardsmore collaboration andmore interactivity, exploitingreal-time insights and employing
“test & learn” approaches involving automatic “artificial intektigce” analyses as well as interactive
“human” ones.

! http://www.copernicus.eu/
2 Earth Observation Ecosystem refers in this prapoes@opernicus EO and non EO data and services.
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Figure 1: New challenges for scientists

ETCETERA, as outlined in this proposal, is paragdlatform-centric approach tacilitate the exploitation
of Big Data EO ecosystemand to support the development of new EO senasasell as non-EO services
that are enriched with EO data. It is part of &owidor a future EO framework that includes curr€opernicus

initiatives such as Data & Information Access
Services (DIAS) on which ETCETERA will build
The future ETCETERA framework will provide
the scalability and flexibility required to boos
creativity in the context of such endeavol
increasing business agility while controlling risks

A platform-centric approach brings disruptive
capabilities and a more agile culture for building
ecosystems and creating new services

and reducing time-to-market. It will provide todksat support more interactive, collaborative antbiative
ways of working, to publish and consume new geimr&O services. Ultimately, the ETCETERA framework

will help to discover and test new ideas and btiveg to their target population more quickly andilga

ETCETERA proposes then a flexible solution builttbe following pillars:

Enabling challenges of the Big Data context suctc@®plementarity and heterogeneity of the
appropriate tools and processes, allowing the coatioins of the Copernicus data providers (Sentinel
data providers: European Space Agency -E%Ad European Organization for the Exploitation of
Meteorological Satellites
EUMETSAT*) along with Copernicus
Information providers (Copernicus
Core services: Copernicu:
Atmosphere Monitoring Service -
CAMS- , Copernicus Climate Change Service -C3S- @mpernicus - Marine Environment
Monitoring Service - CMEMS) and with other non-E@xal sources to produce novel set of tools and
services.

Providing an extensible service framework ablerthestrate a variety of existing Earth Observation
dissemination platforms affording an increasingwoé of data of several petabytes. The ETCETERA

ETCETERA addresses the challenges of the Copernicus
program and is alignedwith the future EO plaiform
components and in particularwith DIAS

3 ESA, http://www.esa.int/ESA
4 EUMETSAT, http://www.eumetsat.int/website/home/index.html
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solution will provide arextensible and scalable service accessible via amnibgeneous interface
both as Application Program Interface (API) andhiaal User Interface (GUI), to retrieve EO data,
numerical models outputs, analytics and diagnostgdied to Atmospheric Sciences and compute
new ones.

e Orchestrating, via the proposed framework, thetexjsEarth System data dissemination platforms
including Copernicus EO and model data and infoilgnawvithin DIAS and from non-Copernicus
sources such as ESA servers, non-European satieitdag MODIS, CALIPST), in-situ observations
(EARLINET’, AERONET) and data outputs for, WMO GAWESGRE’, among others.

ETCETERA is therefore a demonstrative project asnautputs will produce the essential scientifisibdor
future EO monitoring and high-quality data transfgstems. The needs from the scientific commulitiity,
public authorities and private sector with a spefwaus on Small and Medium Enterprises (SME) are
addressed via the new set of tools available fleBTCETERA framework. Free, full, open and prdarig
data aspects are taken into consideration. Incodetti, ETCETERA will benefit directly from additiahdata

on dust aerosols, particulate matters and wateowafpom Sentinel 3 while Sentinel 4 and Sentinelib
bring complementary information on the chemical position of the tropospherublic authorities may
have legal obligation to monitor air quality in thefuture, expanding the market to Value Added Servie
companies, in urban air quality monitoring for instance.The Copernicus context where the data are free
and open access encourages to address this taagetiedtce.

Piloting an innovation project is fundamentallyfdient from managing a delivery project. To condinet
project, the consortium has adopted the “Lean @tartmethodologyt. Lean start-up aims to shorten
product/service development cycles by

aqutmg a Comblr?atlon O_f value-hypothgsl Using Lean Startup methodology to ensure ETCETERA
driven experimentation, iterative provides maximum impact

product/service releases, and validat—
learning. The former has become popular for

piloting such innovative projects to success haie popular with start-up companies over the feast
years. The methodology will be further explainedha section 1.3.

The project, led by Capgemini Technology Servibeisigs together world-class research institutdsurope
with strong experience in climate and air qualitypact modelling, parallel diagnostics and largeesca
scientific data management, such as the Barcelopar8omputing Center (BSC), the Italian NationaéAcy

for New Technologies, Energy, and Sustainable EgimoDevelopment (ENEA), the Netherlands
Meteorological Institute (KNMI) and Euro-Mediterean Centre on Climate Change (CMCC), together with
private companies specialized in air quality sed@reen City Solutions) and Big Data Technologies
(Rasdaman) having a diversity of atmospheric-s@simelated issues.

5 MODIS, https://modis.gsfc.nasa.gov/

6 CALIPSO,https://www-calipso.larc.nasa.gov/

" EARLINET, https://www.earlinet.org/

8 AERON ET, https://aeronet.gsfc.nasa.gov/

WMo GAW, http://www.wmo.int/pages/prog/arep/gaw/gaw_homehten.
10 ESGF http://esgf.linl.gov/

1 hitps://fr.wikipedia.org/wiki/Lean Startup
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Four main drivers for the Big Data Shift of the Earth Observatioo®stem have been identified as success
factors for this proposal:

1.

A downstream extension of the image processing vaichain in the digital world, opening new
markets through new business models. The tradltipnaduct-based, “remote sensing” Business to
Business (B2B) market will evolve towards downstnedigital applications for business, consumer
and local authority markets. Completely new waysasfsuming and leveraging imagery will generate
demand and will have a huge economic impact: Gawagepublished an Oxera repgdthat estimates
the revenues from global Geo services at $15®@bitib $270 billion per year. In the 2014 Statehef t
Satellite Industry Report published by the Satellitdustry Association, the revenue from remote
sensing activities is valued at $1.5 billion. Refoapthe business model is a “common” practice when
entering the digital worfd. ETCETERA will include a real-life demonstrator fch a downstream
service in the form of Green City Solutions’ airadjty services.

Newcomers among the key actors of imagery value sam Googlé*and Amazof? already have
moved towards these huge opportunities of the éukarth Observation market. New imagery and
more generally information coming from new sensars becoming available all the time. For
example, the European Commission (EC) via the Gopes program with Sentinel satellites provides
free and open imagery. The goal is to stimulatecthergence of new markets and actors, including
start-ups that will disrupt the value that can kaeted from imagery and other open data.

The use of platforms that bring scalability and flibility to boost creativity, increasing business
agility while controlling risks and reducing time-to-market. These platforms combine all the
required state-of-the-art capabilities (storag®cessing, large-scale collaboration, mobile access,
connectivity with sensors and end-users, etc)ithae emerged from the digital transformation in the
pioneer sectors. The same platform can be usedkf@loping new services as well as for operating
them, thus drastically reducing the time to mafeenew services.

A more open, collaborative culture reshaping orgargations and building ecosystemwith spatial
agencies, satellite manufacturers, storage andegsotg platforms providers, research centres,
scientific communities, start-ups and even endsuser

Three main componentsare the base of the foreseen solution (see Figure 2

A Data Access componentits key characteristics are to be scalable and op&doth EO and non-
EO data. It is capable of both providing data gmiig to analytics processing, as well as storigg it
outputs, which in turn can be used as inputs toéx steps of the processing chain.

An Analytics component: that can take inputs from various sources viallaga Access layer and
processe them to produce new data sets and adednalghts. The processing should support various
types of scalable processing techniques and larguagm the world of Big Data.

A User Interface componentfor 2 distinct purposes:

o Tools and services for service developers to effity leverage the Data Access and Analytics
components. This will essentially be a packagirdjiategration of existing open source tools
aligned with the underlying technologies of the @Atcess and Analytics layers. This will
be performed via an API.

12 http://www.oxera.com/Latest-Thinking/News/Januafi3/Oxera-quantifies-the-benefits-of-Geo-servitmeg-aspx

13 https://www.capgemini-consulting.com/rebooting-thesiness-model-for-the-digital-age

14 http://www.skyboximaging.com/

15 https://aws.amazon.com/es/public-datasets/landsat/
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o Interactive Applications to hold the business lognd the user experience for new services.
The objective is to go beyond simply displaying g@a (e.g. air quality visualized in a heat
map), to help end-users make faster and more m@lelegisions (e.g. combine images with
information gathered from the field into a fullyafieired air quality management application
for public authority decision makers or businesta@?®. This will be done via GUI.
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Figure 2: ETCETERA platform overview

In particular, ETCETERA will address two differédands of objectives: the general objectives refétoethe
global aspects of ETCETERA and the specific objestidevoted to emphasize particular facets ofdhges
project. The table below shows the global objestoeETCETERA.

General Objectives (GO) Description
GO1 Facilitate the access to very high resolution and
disseminated data to extract scientific and palitic
value of it.
GO2 Explore the scientific and technological frontiefs

A1
—h

the present features in order to provide guidancs
the development of future generation of monitoring
and data-processing systems.

GO3 Engage with targeted end-user groups in [key
European economic sectors to strengthen their
competitiveness, growth, resilience and ability | by
exploiting new scientific progress.

In addition, we have identified seven specific chjes which are summarized as well in the tableviee
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Specific Objectives Description Work packages involved to
achieve the objective

SO1 Adapt and integrate Big Data technologie4/P2, WP3, WP4
focused on Earth Observations analysis to proyide

an effective and unified access to Copernicus Data

& Information through a homogeneous interfage.

SO 2 Create modular, scalable and complementary| WP2, WP3, WP4
services.
SO 3 Produce new sets of tools such as innovative | WP3, WP5

features for analyses and actionable insights in
order to disseminate and promote the benefitg of
ETCETERA tools to their potential users.

SO 4 Design of a business model service-based| WP5, WP2, WP3,WP4
opening new business opportunities.

SO 5 Take into consideration and reach experts [a/WP5
non-experts users, including SMEs gand
stakeholders.

SO 6 Establish cooperation between science and pph5, WP4
actions at European and international level namely

the support of the development of effective |air

quality policies, optimize public decision makipg
and increase capability to manage high-lgvel
pollution risks.

SO7 Demonstration of the service relevance aWdP3, WP4, WP5
features via a use case on air quality.

1.2 Relation to the work programme

The Copernicus operational activities, as estabtish the annual work programmes, and which cothers
time period 2014-2020, describe the actions to ftderaken to ensure funding and system evolution. |
particular, the actions needed to implement Copamencompass evolving user needs and technological
developments. As clearly explained in the guidat@euments supporting the EO-2-2017 call, the ptesen
proposal aims at optimally aligning the relevantthe ETCETERA service framework to Copernicus and
particular to the on-going development of an Inagen Ground Segment (IGS) that enables the infegrat
Copernicus data and information in a Big Data cdnte

The ETCETERA proposal relates to the topic calhtdier EO-2-2017: EO Big Data Shiftwithin the work
programme patteadership in Enabling and Industrial Technologies Space This topic contributes to the
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Big Data challenge by addressing the fundamentséareh problems related to the scalability and
responsiveness of analytics capabilities, witheckb focus on industry-validated, user-definedlehges.

The ETCETERA project will develop a framework derstating the use of new sets of tools based on new
architecture, innovative algorithms and visualizattools to explore and exploit those data, discomav
relationships, and enrich them with other remotizlia sources by optimizing the data exploitation.

The ETCETERA project brings together an ecosystdti top academic and private players in the fidld o
Big Data management and data analytics. The Caperimiomplementarity and the flexibility aspectstfor
non-Copernicus data sources will be targeted uthdeData access work package (WP2). The acceptdnce
the framework by traditional and non-traditionakbrsswill be tested in use cases under the Analyiah
Diagnostics work package (WP3) and reflected vaititegration of Users interface (WP4). The tecbgyl
transfer will be optimized by being carried by a Bkbnsortium member to expand and develop new rharke
opportunities.

1.3 Concept and Methodology

a) Concept
In the last few years, the growth of Copernicusaistructure, with the impressive quantity of datebe
disseminated, represents a unique opportunityhi@rsbciety to understand the Earth System fronowuari
points of view, and to take advantage of a masasbeess to that kind of dataitoprove scientific research,
foster economic growth and facilitate decisions takg at political level.

To face these challenges, a unified Copernicusaisgtion infrastructure is necessary to coordirzdite
different platforms operated by Member States saakshational institutions like ESA and EUMETSATdan
service operators. The development of the futuS)lexpected soon, as a unique access point bk
Copernicus ecosystem, is a very important achiemeimehis context.

The ETCETERA proposal aime design and develop a frameworkvhich will adopt Big Data and Machine
Learning solutions to provide innovative servicegap of Copernicus. The main objective is to alfull
and homogeneous acces$s Copernicus, to provide the possibility to extéhe number of data sources to
non-Copernicus platforms, and build above iBig Data analytics service layer to extract meaningful
information and provide this to the final users.sAsted in previous section, the architecture setlan three
components:
e A distributed access componentyhich will provide data retrievals from a potetifianfinite variety
of input sources: local or remote file systems, &€aofus EO data providers, etc. and include
o a system of dynamic extensions that will give theabilities to transform (on-the-fly or
deferred depending on the data accessibility) eatefata in an internal format optimized for
data analytics purposes. For each new type of staiece, a new input adapter should be
implemented to extend the system. According to seed resources, some data can be cached
to speed up the processes.
o a database which stores all the information rdldte the data source, its features and
metadata, etc.
e A diagnostics/analytics component,which will provide both core data manipulationsdan
calculations capabilities (analytics) and orchésmasupport to run dataflows (diagnostics). In the
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same way as storage, the main engine can be dyalmeztended with as many types of outputs as
required through output adapters according tosiseeds.
e User-friendly interfaces component both in terms of GUI and APls.

Each component will provide its own APl to commuatecto other services and to allow an independent
deployment. To address interoperability, all APEveloped within the project will adhere to offityal
recognized standards (see Standardisation secfibe).three components described above should be
modular and will have distributed systems capabilies such as federability

An extensive documentation (tutorial, step-by-gjeqles) will be provided to minimise the learningwe of

the service. Furthermore, a set of test casesbeithosen to demonstrate how the proposed serdaélw
enhance the interoperability of the data-drivencespheric research and, at the same time, maxirhese t
reliability of the scientific workflow. The softwarrelated with the ETCETERA project will be relehses
free software on public repository such as GitHabtlsat all developers can write their own extension
ETCETERA will design the tools to be offered in thervice framework according to the users’ needs as
defined in WP3.

From the beginning of the projetite aim is to engage with potential users to shaparious aspects of the
work to be done. ETCETERA will place an important engian the air quality demonstration project to be
developed in collaboration with Green City Soluipm SME consortium member. This will serve as a
showcase to test our value-propositions and saisitwith real-life users, both those using ETCETERA
develop the air quality service and end-usersefitial air quality solution.

Our aim is to ensure that the innovations, teclgiely methodologies and approaches promoted in
ETCETERA are exploited in the EO value stream, sta®miwg its potential and enticing new service
development. It is worth noting that the expecteahemic impact of the air quality sector, as repdih the
Copernicus Market, states that small and micro @mgs operating in the air quality field interviehfer the
study -such Plume Labs, which is a start-up basdedance, offering information on air quality iretimain
cities- consider that around 7% of their revenwaslie attributed to Copernicus. It improves thdityuaf the
forecasts at the scale of city by up to 20% andhedip taking opportunities in niche markets (tomigtc.).

User engagement will be ensured taking advantag&tefnal actors’ collaboration but above all intdr
consortium members’ experience. Hereafter, an oeeref the users and stakeholders Advisory Board:

Scientific community Business Sector Public Organizations
BSC" Green City Solutiori3 INERIS

KNMI

ENEA® ARIA Technology?® AIREASY

16 http://www.aria.fr/
o http://www.aireas.com/welcome-to-aireas/
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cMcc?

Max Planck Institute for Iseo Environnemett (+ AEMET (Spanish Meteorologica
Meteorology international network of the Agency)®
Environnement SA group)

) Consortium member

The final outcome of the project will be demongiraif the designed framework, with the use caseaiion
quality as further explain below, implemented apdand running, but with the capability to be sckdand
extended according to more diverse needs and tfpésta sourcesAs research project, ETCETERA is
clearly situated in the spectrum of “idea to appliation”, according to the Technology Readiness Level
(TRL) number 5 (technology validated in relevant emironment) of annex G of work programme

ETCETERA consortium, reinforced with the chosenhods and approaches such as “Lean Startup” or User
Experience design (explained below in the “methogdgl section), by their inter-disciplinarity, hal the
skills, resources and tools required to meet tretsdlenges. The inter-disciplinarity of the consor,
composed by computer and data scientists, clintadeasr quality researchers and project managers wit
experience in European projects, will help enabiimgvation and achieving the intended impact.

Synergy with current initiatives - Link with Copern icus

All European research projects on Atmospheric S@srare potentially linked with ETCETERA, due te th
fact that the scientific fields like climate and @iiality base their studies on data analysis ofhHabservation
and numerical models outputs. During the ETCETER#vaies, a strong link to EU projects, community-
driven organisations and Copernicus activities lagliset up and ETCETERA will create synergy wittrent
initiatives.

The following table describes the most relevantsone

Initiative Name Short description Relevancy to ETCETERA

Research Data Alliancé® %! RDA’s goal is to foster datpPossibility to discuss (online and
sharing among different scientifjaduring the plenary events) and
communities by so-called Intergstlisseminate project results with
Groups (IG) and Working Groupsscientists and  stakeholdefs;
(WG). Almost all members of thediscussion about standardizatign.
ETCETERA consortium areRDA groups’ outcomes wil
chairs or members of one or martertilize project developments at

18 http://www.iseo.fr/

19 http://mww.aemet.es/en/portada

20 https://www.rd-alliance.org/node

2lcmcec has recently been granted by RDA Europe irctrgext of a Call for Collaboration project 20b6atdopt

RDA recommendations for persistent identifiers nggmaent into their data analytics framewdrkps://www.rd-
alliance.org/rda-europe-call-collaboration-proje2fd 6-edition
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of these groups: “Big Datal,many levels: data manageme
“Geospatial”, “Array Databaspstandardization and use ca;
Assessment” and  “Weathegefinitions

Climate and Air Quality”.

nt,
bES

Open Geospatial Consortium
(OGC)

OGC is an international geospat

standards organisation.

IDGC Web Services standar

previous Copernicus and No
Copernicus projects (such

CLIPC, ESGF, etc.); their ug
allows for a high level o
interoperability for ETCETERA
with existing and future projects

have been used as an API behj

INSPIRE Directive

INSPIRE aims to create EU
spatial data infrastructure f
environmental and
policies.

climateCatalog Service for the Web CS

Pescription of ETCETERA
piservices according to INSPIRE

standard allows for standardis
access with maximum flexibilit
to all services generated by DIA
(including OGCs WCS, WMS
WPS, OpenDAP).

Earth System Grid Federation
(ESGF)

The Earth System Grid Federati
(ESGF) Peer-to-Peer (P2
enterprise system is

collaboration that develop

deploys and maintains softwgrexposed by the ESGF nodes.
the
management, dissemination, gnd
analysis of model output and

infrastructure for

observational data.

DETCETERA framework will beg
Phully compatible to integrat
&ESGF system. In that way will
Eprovided access to the datas

1%

EUDAT Collaborative Data
Infrastructure

EUDAT is a Service-orienteq
Community driven, Sustainab
and Integrated

software for the good use of dd
in different communities. Som
partners of
consortium are participating
EUDAT as infrastructure providg
and/or user pilots.

initiativd, communities sharing data, al
providing recommendations ameéven if

JIssues like data transfer a
geplica are very common to mg

W

4%
o

S

e

ets

file formats an

with this existing infrastructur
will open the door for futur

22 https://www.eudat.eu/eudat-cdi

[ETCETERA]

12

This proposal version was submitted by Carine SAUT on 28/02/2017 17:14:00 Brussels Local Time. Issued by the Participant Portal Submission Service.

itarganization are specific to the
escientific domain, solutions could
ETCETERADe easily extrapolated to ot

ntypes of contexts. Above all,
rinteroperability and integrations

r



extensions of the ETCETERA
framework. ETCETERA softwarg
development and Data
Management Plan will bg
inspired, among others, also py
EUDAT solutions.
Copernicus projects (C3S_23a | C3S-34a: delivers software [&ETCETERA software and too|s
Software Infrastructure for the | calculate and present metri¢sgre developed with
Climate Data Store, C3S_34a | statistics, time series, and tailorethteroperability, modularity ang
Global climate projections: data| applications from climate modg¢kreusability with curren
access, product generation and| data. Copernicus efforts.
impact of front-line
developments)
Copernicus QA4SEAS QA4Seas (Quality Assurance fpfhe metadata conventions and
Multi-model Seasonal Forecaspropagation system defined (in
Products) develops a strategy fdCopernicus in general and in the

the evaluation and quality contrpCDS  in  particular  within

(EQC) of the multi-mode] QA4SEAS will be of interest foy
seasonal forecasts provided by [HETCETERA in the definition o
Copernicus  Climate Changehe DMP following the global

Service (C3S). objective of making ETCETERA
fit in the global Copernicup

architecture.

b) Methodology

As already mentionedhe overall methodology will be based on Lean Statip principles that are ideal
for scenarios of innovationand will be coordinated as part of the activioé8VP1.Lean start-up is customer-
centric methodology for developing products in esttd of high uncertainty, generally used by higthtstart-
up companies. This methodology aims to shortenymtodievelopment cycles and minimize risks of deiihg
products that are not relevant for their targetytagoon. The general principles are based on coatis
deployment of improvements to a solution that ideluan explicit feedback loop: Design, Build, Measand
Repeat.

We will use the lean start-up approach by adogingmbination of value-hypothesis-driven experiratan,
iterative design and customer feedback. So, teediep of our methodology will be to understaretsimeeds
according to several hypotheses and then devditipiemum Viable Product (MVP). A MVP is a "versiori 0
a new product which allows a team to collect tha&imam amount of validated learning about custometis
the least effort".

Due to the variety of expertise needed for the efx@c of the work, when the phase of software dgwelent
is integrated with the system administration, therall project will be characterized by the so-edlDevOps
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approack, a new tendency that breaks the traditional séiparinside the Information Technology world
between development and operations. It is the ipeaof operations and development engineers poaaticig
together in the entire service lifecycle, from desthrough the development process to productidms T
happens at technical level and integrates perfedtly the global lean methodology and with the igatar
methodology that each WP will adofthe lean start-up will be observed at each consottin project
meetings in order to monitor the progress and ens@rthe solution within reach and avoid any dead end.

ETCETERA is organised in five work packages. Thelkymackages structure a set of tasks, deliveradnds
milestones associated. The list of work packages is

WP1: Management

WP2. Data access

WP3: Analytics and Diagnostics

WP4: User interface

WP5: Dissemination & Impact

Each work package leader will adopt the suitable ntodology to achieve its own specific objectivessa
described hereafter in the following work package rathodologies description:

WP1 ManagementThe main objective of this work package is tourasn effective, smooth and high quality
implementation of the project, with respect to gahadministration, management practices and fignc
management. The work package intents to providece¥e daily project management that includes
coordination, EC reporting, financial informatioguality assurance procedure, risk management, data
coordination, meeting organization in order to aghiproject objectives on time, on budget andeahtghest
quality level.

WP2 Data Accesghe goal of the work package is to set up the BagagDnanagement and query platform,
compatible with Copernicus data services and as#ime time compatible with non-Copernicus datas Thi
latter will be based on the pre-existing rasdantaable array analytics engine, plus further teolspled to
Rasdaman. The result is the service used by WP3efidre, a support task is defined to accommodate al
needs of WP3, but also of external users of the EITERA data platform. The strategy is to have atyear
ramp-up phase where existing tools — in particussdaman — get installed for a preliminary serwitis also
serves for a requirement elicitation. After thismogoon task, work will spread out into individual
enhancements.

Organizationally, three increments will deliver sessively advanced services (basic/advanced/cdasedi).

This ensures that requirements expressed initidliyt, also requirements emerging, can be considered
adequately. At every milestone, the status delt/erdl be discussed with stakeholders, and newsstepthe
next increment will be prioritized in a consensuscpss. A dedicated task ensures continued suppdrt
quality management.

WP3 Analytics and DiagnosticsThe goal of WB is to implement a Big Data analytics and diagmssti
framework on top of the access layer provided by2WFhe outcome will be a software system accessible
through a fully standardized API that will be altée define, configure and execute data diagnostics a
analytics computation over Atmospheric Scienceagtds. Results of queries will be inputs for theer

23 https://en.wikipedia.org/wiki/DevOps
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Interfacelayer provided by WP4. To support the developmdnthe WP3 platform, an incremental and
iterative approach will be adopted according thegit&?* philosophy. In particular, among th&gile
methodologies, “Scrum® has been selected. Its incremental and iteratiypecach extends the traditional
waterfall methodology (requirements analysis, dgsigdng, integration, testing, deployment) blending all
its components into each iteration, adapting dyoahyi to discovered realities.

According to Scrum roles definitions, the WP lea(®8C) will take the role of Owner and Master. The
iterations will have two weeks duration and one melgase will be produced every 3 months (~6 ii@nat
per release) with major releases adjusted to rikestand deliverables defined in the WP3 sectige.cases
will have a fundamental role, as users will conttéto requirements analysis, participate actit@iyerations
writing “user stories” and to testing and validatighases abdthe required functionalities.

WP4 User interfaceThe MVP will be created with the principles of@dg&Experience (UX) Design and quickly
tested in real conditions with a panel of futurerasto improve the product with their feedback. &or
references are provided in Annex. The principlehefUX Design is to “make the user’s digital expade as
positive as possible by thinking the experienceteethe product”. The aim is to remove all functiband
emotional frictions that users may encounter. Aditwy to this philosophy, we will create our MVP’sau
interface using Capgemini's “Rapid Design Visudiiza’ (RDV) methodology. The RDV method is a fast,
collaborative and iterative process that is usetki@lop Users Interfaces (Ul) that are adaptéldeantended
usage of the system. This method will include whdgs with all the WP4 contributors and policy maker
from the Advisory Board.

To begin, the WP patrticipants will identify usereds, elaborate the first workflow of our solutard sketch
the first draft of our Ul in the form of “storyba#s”. Then, they will create the wireframes of theeu
interfaces. This step will allow them to refine aadimate the displays to illustrate and validateirth
interactions. It also allows them to refine infotina needed (including when and how) from the badke
systems, notably from WP2 and WP3. Finally, thendefe visual displays will be created to make sewof
the interfaces and animate them with a design pno¢ato be testing by real users.

WP5 Dissemination & ImpactThe objectives of this work package are to enanr@ppropriate dissemination
and communication throughout the project supporingvide-range of dissemination activities of the
ETCETERA framework, keeping focused on the appbcadn Big Data technologies for EO. One of the big
challenges of this project is to strengthen thk tiatween the EO/Climate and Big Data communitieshis
way, communication and dissemination activitied aldo take place during events like scientificfeoences
and industrial workshops for both communities.

Given the involvement of many partners in the RD&Aivdties, project activities will be discussed and
disseminated in multiple working and interest g G/IG), for example Big Data IG and Weathernp@Giie
and Air Quality IG. Regarding the exploitation plnbe performed under the WP5, Green City Solstion
would compare the data generated by the ETCETERfe@rwith their own data and examine the accuracy
and coherence of both datasets.

The focus will specifically be on air pollution was in hotspot areas in cities, especially reggrdarticulate
matter and other harmful gases. If a correlatiofwéen the datasets can be observed and confirtned, t
information concerning the air quality can be ufmdthe development of the data driven businessaiod

24 http://agilemanifesto.org/
25 http://scrummethodology.com/
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They will focus on the user impact of the use cadestching from municipalities to companies andrev
citizens as existing customers of their service®H)V Inquiries from governmental customers haveaaly
shown that analysis on the efficiency of existingasures to prevent air pollution are in a high dema
especially as a Software as a Service (SaaS).ddgedimonitoring of air pollution levels could baather
potential service which would allow Green City Sios to grow its business and expand.

Figure 3 below showcases the architecture overviithiin the methodology. Management and Disseminatio
activities are considered as activities coverirggdberall project and are not represented in thed.

User Interfaces
(Science Gateway,
Desktop apps, etc.)

Command Ul

Line idarrace User interfaces (WP4)

Diagnostics (Mobile Apps)

Editor

Standard interfaces

Diagnostics & Analytics

Diagnostics
Data Analytics and Diagnostics layer (WP3)

Repository
& Catalogue

Data access layer connector

"y

Standard interfaces Standard interfaces Standard interfaces
Federated Data
Data Access Data Access Data Access Access layer
(WP2)
Connectors Connectors Connectors
e —" R — S —

Copemicus Other data Copernicus Otherdata | - ——— | Copernicus Other data Data Sources
Data sources Data sources Data sources layer

Figure 3: ETCETERA architecture within the methodglogerview

IT security: authentication

A key role will obviously be played by authenticati As each user can have different privilegesctess
data according to permissions allowed by data peogi all ETCETERA components should be able to
manage credentials in a secure way and throughres@tiannels. Cutting-edge approaches like those
investigated by e-Infrastructure projects, nameBi-BARC? and the already mentioned EUDAT will be
considered. One example can®auth?’. This authentication method is also being implet@ein projects
like ESGF and Climate4impact, which supports OAuttehtity providers from Google and CEDA/BADC,
and the consortium is currently assessing the bgifgiin the ETCETERA context. The greatest benefi
OAuth2is that the site does not have to keep passwdrdsgentials (including passwords) are securelyestor
at the site of the identity provider. Other typdsaocess tokens could be experimented in the fdrm o

26 https://www.eqi.eu/tag/aarc/
27 https://oauth.net/2/
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universally unique identifiers (UUR8). When a user is signed in, he is able to genaraiemanage his own
set of access tokens, which he can use to acdessstalof API's, for example Web Processing Sesiiéor
this, the access token will be part of the URL.WMAuth2the access token is part of the header. When the
portal encounters a valid access token at the pigice in the URL, access is granted.

The choice of the uses case: air quality

Air pollution is the first environmental health lzad in Europe, reducing the life expectancy of ¢haffected
and contributes to drastically increase of seritlnesses such as heart disease, respiratory @isoahd
cancers. According to a report published by thegean Environment Agency (EEA), air pollution cooes
to cause more than 524,000 premature deaths irpE@wery year and has consequently an importamiahnn
economic damage.

The EEA 2015 report on air quality in Europe re\detive European population's exposure to air poitsta
and provides an overview of air quality based ota di@m official monitoring stations in the entigrope.
The report shows that most urban dwellers (90% xaieraxposed to levels of air pollution deemed hatmf
by the World Health Organization (WHO). Startingrfr those facts, there is an urgent need to improve
research and development to provide reliable amtiramous related information to stakeholders anityo
makers.

A significant existing Copernicus benefit is a 6@¥higher accuracy for analysis of the impact eing-
boundaries pollutants on air quality, and thisrie of the reason why air quality sector has beentified as
an EO downstream service in the Copernicus M&rkeport (issue November 2016). Benefits are likely
increase as more Sentinels satellites becc

operational and as users progressively discover , AEM ET

Earth Observation's value added services fr M eteO E_Lance
downstream providers. Facing the current need ’ S M - S L
a more user friendly and fast access to air qua INERIS ) - |

related data to ensure that society can red -

vulnerability to weather extremes and air quali ECMWF

events, ETCETERA will address this sectorial u Met Qfﬂce

case tailored to three cross profiles users’ neeus,
namelyScientific Community, Business sectoand
Public authorities. They are briefly presented below
and will be fully covered under the WP3 AnalyticeldDiagnostics where the user’s needs will be gihed
hand by hand with users representatives, refegéoeaAdvisory Board hereafter. Support lettergpaoeided
in Annex and showcase the strong interest of falgvelosely the ETCETERA project along its develemty
to participate to some meetings and the two wonstamd to discuss relevant questions with the ¢tinsn
Figure 4 showcases the panel of the potential stifters.

Figure 4 ETCETERA Stakeholders

28 https://en.wikipedia.org/wiki/Universally _unigue eiatifier
29 http://www.copernicus.eu/sites/default/files/libri@opernicus_Market Report_11 2016.pdf
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The different profiles addressed within the useesase described hereafter:

Use Case 1 - R&D/Scientific community
All scientific partners namely BSC, ENEA, KNMI a@MCC will be the actors of the use case 1. They wil
provide inputs and specific requirements for theetlgpment of innovative features for data analy$ise
benefits from the ETCETERA services on R&D are

1. improve R&D on air quality sector

2. improve forecast on air quality

3. enable an easy access to reliable diagnostics guality to foster research

4. outreach on air quality capacities research.

A good application can be the studiiig R
of Sand and Dust Storms (SDSEE —

which are an important threat to lifg
health, property, environment an
economy in many countries, an
play a significant role in different
aspects of weather, climate a
atmospheric chemistry. There is &
increasing need to be prepared
SDS and dust intrusions and
mitigate their impactsReanalysis
(model simulations considering
assimilation) can overcome th
sparse coverage, low tempor
resolution and partial informatio

provided by the measurement
particularly over deserts. Figure 5 first approach of ETCETER/om R&D Scientific Community

Overall statistics

Particulate Matter (PM) @ Tropespheric Ozone (0s) @ Dioxide Carbon (C02)

This information is mandatory to develop relevsarvices in key socio-economic sectors. A franrédike
ETCETERA becomes mandatory to facilitate a fastasto all needed data from simulations and obsenga
and perform operations over an increasing numbgeafs, which is very difficult and slow nowadapsdr-
real-time data retrieval and processing). It aleevs down significantly the scientific researchgliie 5
introduces a first approach of ETCETERA framewoely lscreen for the R&D Scientific Community. This
dash board represents a typical output that cacheved by ETCETERA with time series and stassfior
instance.

Uses Case 2 - Business Sector
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This use case will mainly be drive!
by the private partner Green Citj
Solutions which aim is to mitigate
climate change and fight ai
pollution  through a highly
intelligent and profitable climate
infrastructure for liveable cities of
tomorrow. For this purpose, Gree‘
City Solutions created the CityTree| Particulate Matter Value (PM) pg/m’ Day Week Month Yea
a 4m high, 3m wide and 60cm deeg|

freestanding unit, which contain

specific moss cultures that ea

particulate matter, nitrogen dioxidi

and ozone - together offsettin

240T CO2elyear (CO2 equivalent]

DASHBOARD ACTIVITY SIMULATION REPORT

Filter Rate CityTree @ M

Every CityTree has a capacity t
clean the air in proximity of up to Figure 6 First approac of ETCETERA for Business Sector

50m. To further increase thce

efficiency of the units, Green City Solutions coagluComputational Fluid Dynamics (CFD) analysisdohas
on data of pollution levels in the street environiraf a 3D model. The particle flow is observed andlyzed

by using numerical analysis in a simulation and garas them to the actual data gathered by the (@iggT
Integrating ETCETERA'’s outcomes in their actualdurct enables the development of added value service
or new services which will permit them to grow agand their business. It is worth noting that Gr€ay
Solutions will define a new business model foritidustrial and public sector based on a pilot potije the

city of Modena lItaly with the Proambiente consortjuhe EIT and the city of Modena. The Proambiente
consortium is a spin-off of the Italian Nationaldearch Council and a private non-profit SME whaukes

on prototyping and implementing solutions for eamimental surveillance and remediation.

The benefits from the ETCETERA framework for thbsisiness sectors will create new market opporesiti
with new players for instance in insurance, tourisgal estate and health sectors. Potential busimeslels
could include the combination of Internet of ThirfgsT) with air quality to measure the impact ofngsthat
data and displaying the composition of the air iqalith augmented reality to identify and assémsimpact
on the above mentioned sectors in an immersive &vgjiot project in the city of Paris which started2016
in cooperation with Cisco and the city of Pariss Ishown that public private partnerships heavily om
innovative business models and use cases, bridgengeed of public entities for digital informatiavith
opportunities for disruptive solutions, which ETCERA can be considered as to showcase their pdtentia

Figure 6 introduces a first approach of the ETCEAHERmMework’s key screen for the business secteraA

potential output, this dash board showcases tlieredift air quality indicators (nitrogen dioxide ,oo®e) and
the efficiency of the filter rate CityTree of theCS versus the Particulate matter value.
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Uses Case 3 - Public Body

This use case 3 will have on boa
policymakers from the Advisory Boarg
willing to provide requirements fo
their needs to obtain actionable insig
and using ETCETERA service
framework as a service for supportin
and optimizing their  decision.
Currently, INERIS®, which is the
French National competence centre f
Industrial Safety and Environments
Protection, has developed expertise
the areas of chronic and hazardo
risks INERIS has expressed its intere
and might be consulted for this use ca
3. Other public body to be potentiall
interested in using ETCETERZ Figure 7 First approach of ETCETERA for public body
framework are the local authorities anu

air quality associations such as AIRPARI®hich is an organisation responsible for monitgtime air quality
in the Paris agglomeration.

DASHBOARD ACTIVITY SIMULATION REPORT

Q, Copenhagen, Danmark

Particulate Matter (PM) ‘ Tropospheric Ozone (05) Nitrogen Dioxide (NO:)

0 100 0 100

ETCETERA will explore ways of exploiting data comifrom local networks of air quality sensors. For
instance, those deployed by the AIREAS initiative tbe city of Eindhove#, local meteorological
observations, traffic intensity and velocity wik lised.
The benefits from the ETCETERA framework for puldigthorities are:

1. toinform the population and provide a rapid regmon

2. to raise awareness of potential epidemics or deseas

3. recommendations to actual European/national/lagallations.

Figure 7 shows a first approach of the ETCETERA&®ork’s key screen for the Public stakeholdersaAs
potential outcome, the dashboard indicates petiatist a European city, the level of the identifiair quality
indicators, their related main sources and the aghphthe actionable insights on their value.

Gender balanced R&D

ETCETERA will contribute to the EU recommendati@anpgromote the basic principle of equality between
women and men. At the start of the project, the emof female experts and researchers represantadar
35% of the total involved staff. This leaves somem for improvement. For this reason, ETCETERA gcbj
aims to progressively include a larger number ofm&n when recruiting staff at all levels. This meétms
encourage the recruitment of women at equal séieoti technical merit, especially in the field Bfg Data
technologies and climate, air quality data managgeme

30 http://www.ineris.fr/
31 http://www.airparif.asso.fr/
32 http://www.aireas.com/welcome-to-aireas/
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All job announcements will encourage women to afiglyncluding a statement that demonstrates andlequ
opportunities policy”. This low proportion, howeydits with the lack of women in fields like compatibnal
science, climate modelling and impacts. It is naehy that three women are in charge of the whole
management of the project: Dr. Florence Daverdah@n Alicia Sanchez with support of Dr. Carine Sal
(under WP1) and Ms. Malgorzata Olesiewicz will becharge of the innovation management in WP5. In
addition, 3 more female staff members are alreadyimated as key staff in the corresponding section.

Gender issues will be considered promoting, inyewark package, the following actions:

1. Help the participation of the staff by developinganference tools to limit travel, which is more
difficult for staff with young children, encouragjna family-friendly organisation of the work;
organize child care at meetings, in particulargbeeral assemblies, and conferences as a standard.

2. Create a good working environment by encouragingking-time flexibility.

3. Raise awareness in the Consortium due to the irwadwnt of women in the leadership team, through
workshops and training.

4. Communicate within the Consortium and the staketrolcommunities the current EU gender
legislation.

5. Advertise on gender equality on the project webdiitegks to relevant European web pages,
highlighting H2020 initiatives.

1.4 Ambition

With full Copernicus Sentinels satellites measurmees well as Copernicus service data and infoomat
rising at the horizon, an increasing amount of Efads being made available for users with frek,diud
open access. However, even for expert's users agacthe scientific communitythe access to tens of
petabytes of data remains complex and the volume dfta is going to increase faster and fastas still
newer generation sensors become operational. hai@ucial need to improve the effectivenesteficcess
for traditional and non-traditional users’ commigstfrom public stakeholders to private companieshe
current context of Copernicus, data has becomewannaterial to exploit and to derive new business
opportunities.

Currently, the conventional methods for the procesag and exploitation of such volumes are too
expensive and too slow for many business servicasddor scientific exploitation. The size and the variety
of data required has become a part of a cruciddleno and it is necessary to innovate creating reutisns
to be able to analyse this “Big Data” accordingmcefficient time and a reasonable operational édso, the
diversity and multiplicity of the databases maldifiicult to combine data from different sourceslacompute
new variables or statistics accordingly.

In addition, it has been reported that some oSenatinel and other Copernicus data were highly undesed
because of the heterogeneity of the access to ttea] their complexity of use or downloading or thdevel

of advertisementthey get. By offering an homogeneous and usendhieaccess to several data platforms
and some diagnostics tools directly designed thimkif specific types of users, ETCETERA has theiaamb

to maximise the use of the DIAS data, being thdiBelsatellite data or any other EO data. Theaigbese
data can be maximised targeting a new type of uadis saw this kind of access too difficult frorteahnical
point of view. The number of users from the scientommunity that were already using the dataalan be
increased offering through ETCETERA some toolsalidate data across different datasets.
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Through the ETCETERA proposal, several main lifdamovation potential are identified regarding Big
Data paradigm:

1. Providing advanced Big Data functionalitiesaddressing the needs of final users via the dpusdot
of a new set of tools. It will be at the nexus apability in scientific understanding and interptiin
for users, challenging IT and robust distributethpatational platforms (i.e. ESGF nodes), providing
at the same time new methods for processing arlgsimgihuge observational datasets at the Peta- or
Exascale.

2. Developing complementarity features with Copernicus data & information access sesviggore
services and Sentinel data) and with other EO data.

3. Increasing the weather, climate and air quality inbrmation distribution offered by the service
framework to traditional and non-traditional comriti@s. ETCETERA will provide a broader range
of metrics and co-design new tools that are swgtabidrive industry risk models and quantitatively
answer these risk-related questions. In the mid-lamg- term, these newly developed and improved
tools will allow key European business sectorsgocdme more competitive at global scale, providing
opportunities for growth and improved resilience.

4. Facilitating the access and usef (very) high resolution data and memory inteasidiagnostics
calculations. All those elements together merge tiné ambition to develop new business model and
expand new market opportunities to be offered tiesp.

The development of the technological solutions Wéldone taking advantage of already existing solst
that have been adopted in several European projdatsambition is to use the expertise of the develeps

in similar contexts and develop innovation based othe tools For example, with regard to the Big Data
analytics context, the Ophidia framework has beguo@ted in the pre-Copernicus project EU FP7 COP-
for the computation of climate indicators from largcale scientific datasets through OGC-based gsoug
interfaces and in the H2020 INDIGO-DataCloud to climate model intercomparison analytics experirment
in distributed environments with special regarthi® CMIP5 context (2PB of data published througiGEp

EO data on atmospheric composition has been intextiin air quality analysis models only recenthede
models are historically based on meteorologicad,dgit composition statistical data and measuresn€his
statement shows the innovation potential offered b TCETERA which will provide Value Added
Services through Data Analytics In particular, it will establish a collaboratievironment where the
synergy between software engineers and scientidtgffer devoted implementations of novel databssis
algorithms and techniques:

1. full exploitation of the environment’s capabilities
2. better software quality,
3. immediate re-usability for other users.

In addition, a strict adherence to revision tragkiontrol (through git or svn), as well as accurate

documentation practice for both data and algorithem§orced by the data management methodology and
carried out by professional information technoltgisvill ensure the required scientific reprodulaijpi
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2. Impact

2.1 Expected impacts

Work Program

ETCETERA Contribution

KPIs

Enable value adding servics
on generic data an
information  storage  an

allow public and commercig
users effective  productio
environment to interact wit
and serve their user bag
without deploying their ow
storage and processin
facilities.

processing facilities which cgnObservation (DIAS, including CAMS

pETCETERA will create a complet
Jinfrastructure of user-friendly access
1to several existing databases of E3
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Barriers to reach impact

The vision outlined in section 1.1 of facilitatitige digital transformation of an entire EO ecosystesing a
Big Data platform approach is clearly an ambitiong. In fact, one of the main boundary conditidmet t

ETCETERA will deal with, is the fact that up to nomo implementation of the DIAS system exists. As a
consequence, ETCETERA will be built consideringserg Copernicus and non-Copernicus data providers,

what allows extensibility when needed. Indeed,pbssibility to include additional data sourcesrig of the

added values of ETCETERA.
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ETCETERA consortium believes sincerely in thisetisbut is conscious that there will be many basrard
obstacles along the way, both those that are eisdday and that are outlined below, but also tllbaewe
will discover along the journey towards turningstlision into a reality. This is the reason why pheject
management will follow the “Lean Startup” approauid methodology for innovation detailed previously.
This approach will allow the consortium to remaircitl with regards to the fundamental hypotheses, th
solutions proposed and their effectiveness. It alkaws the consortium management to adapt effilyien
the case of immovable barriers or obstacles inraeontinue moving forward towards the definesiam
and maximize impact of the related efforts relativavailable budget.

Among the barriers and obstacles anticipated togeycan note the following:

e The ease of data access to EO data. This will beeaded of course as part of the DIAS project, but
the solution, interfaces and interaction modelsaiemnknown as of today. In order to cope with this
situation ETCETERA as a framework will establish and consumexisting data source interfaces
like for example, those provided via the CAMS Sendgies sources.

e The impact of the ETCETERA framework and final E@tform will depend greatly on the quality
and integrity of data that it stores, manipulated atherwise makes available. The framework must
explicitly treat this both in its delivery of seceés but also the mechanisms it provides to disodeter
sets that meet user expectations/requirements.iJ laisdiverse subject and careful prioritisation is
required to ensure maximum impact of the platfokvie propose a very well defined data
management plan which ensures the establishment pfiorities and policies for data quality.

e Both openness (open source) and confidentialifygpy as well as protection of intellectual progert
whether algorithms, code or documentation) are asesssential for the adoption of the ETCETERA
framework and the ability to be relevant in theitdigecosystem. This sometimes leads to a delicate
balancing act that is well understood by the giafithe digital world (Google, Amazon, Netflix...).
ETCETERA must also find the right balance to enswrstainability and allow for all target users of
the EO platform to find their own balance. A goadample of this is the consortium member
Rasdaman, whose product is included in ETCETERAdR@man has both a community open source
(OSS) version and a closed source version thasemtial to the sustainability of their businessieto
ETCETERA modularity will allow to easily combine different components, both open and closed
source.

e Ability to drive rapid adoption is also key. Thessiemination activities will obviously be essential
this aspect. However, we have seen many timeserp#ést that frameworks, services or products
(henceforth referred to simply as a product) wighywrich sets of features have failed to get adopti
or long term traction with their target audiencemlte very hefty dissemination efforts. There are
various reasons for this, with the most commondpéhe difficulty of getting started with the produc
in question. Upfront costs, on-boarding complexstgep learning curves and many other aspects can
slow adoption and ultimately lead to failufecontinuous monitoring procedure based for example
on user-surveys will make it possible to adapt oudissemination approach to reach user-
demands accordingly.

2.2 Measures to maximise impact

The ETCETERA project foresees a continuous momigpand evaluation of dissemination and exploitation
activities, in order to enhance impact of theséviiets and to make ETCETERA foreground scalabld an
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replicable. The measure of the impact will be dmilwing three effective early definedissemination,
exploitation and data management plans

1. The dissemination plan— pertains to the activities associated with ngigsiwareness regarding the project
and its objectives. This phase lasts for the domadif the project, and usually ends with compledrthe
project. This will also provide a platform for cetiting input from the key stakeholders and protidebasis
for the exploitation phase described below.

2. The exploitation plan — refers to the exploitation of the project outesnand contains the measures to be
implemented during and after the end of the projielgtally this phase continues long after the ehthe
project as it promotes the service developed dulirgxecution phase of the project.

3. The data management plan- contains all the information related to the datnagement of the project,
from storage hardware to (open) data policy andptoio of international data standards. The Data
Management team described in section 3.2 will pcedat M6 the initial version of the Data Managent&an
under WP3. The plan will be updated annually, darinediate version will be delivered at M15 andifin
version at M30.

The project dissemination and communication adisitvill target a broad audience, covering the e@alain
from scientific to industrial interests. The resuf the project will be promoted by applying diractions to
specific user communities, from researchers toapeigector, but also to the interested stakeholdaitizen.
Further, the exploitation of the project will bepported by an effective communication and an intiega
business model designed by Green City Solutiordeasribed in section 3.1. ETCETERA will also leygra
an Advisory Board, a group of professional expettich have recognized knowledge in this field waitkho
interest and/or expertise also on the businesschapd regulation aspects. The User engagemenségvi
Board encompasses scientific community, businedsrsand policy makers, as already shown in sedti8n

The expected outcomes from ETCETERA should addssses related to climate and air quality designed
with and for the final targets. This approach tatesoard our target users from the beginningtierusers’
needs definition phase, starting from users’ kndgte Passing from information to service framework,
ETCETERA will co-design the framework with the usarrossing their knowledge with multiple data sest
competences and actors. The international levdlbeila priority due to the global scale of Copeugic
exploitation within a Big Data context, empowersgyvices and applications demonstrated on a specé
case on air quality focusing in Europe. Howevekg tluthe scalable computing environment of the psep
solution, ETCETERA will cover the opportunity todrdss others sectors deploying other types of egipins
and at a global scale, meaning out of Europe.
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Figure 8 overview of expected impact and ETCETERmpnities

As shown in Figure 8 above, the expected impaots the ETCETERA framework might be wide for the
different targets:

1. The Scientific community: supporting and fostering the excellence of Europdimnate, weather

and air quality Research and Development: The Eaoplevel will be a primary target for
ETCETERA due to its high impact through a strontk livith Copernicus. ETCETERA will be
designed to be compatible with the DIAS which Wwélrunning in 2018 on its first operational version
This context will enable researchers from relatethmunities related to access to a set of tools,
training, and at the end, improved understandirbkarowledge on the domain.

The Business sectorBringing directly air quality information to cténs in order to reduce risks on
health related to air quality. In order to open nmarket opportunities through new products or
services and eventually innovative business modedsprivate sector will be addressed as well at
different levels:

a. the start-up Green City Solutions, member of thesodiium, which will in charge of the
definition of the private user case

b. Rasdaman GmbH, member the consortium, will prowdbBanced rasdaman open source
license versions to existing and new users (dattec® agencies, industry, etc.)

c. through the commitment of the private sector stalddrs, mainly European SMEs, which
have expressed their interest and might potentiatigrate the ETCETERA’s outcomes in
their actual service enabling the development deddsalue services / new services.

The Public Body: Supporting implementation of improved actionabk&ghts to air quality policies

and regulationThe set of international stakeholders that havevehtheir interests in using the
ETCETERA's outcomes and benefit from actionabldgints to support their decisions and will
contribute to achieve this objective.
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c) Dissemination activities

The primary goal of the ETCETERA disseminationadeaderate the different targets enabling to brittge
gap between scientific community, European puliikeholders, national organizations, European legsin
and wider audience. For this, a clear and efficb®mmunication to international research commuaitythe
development at technological and scientific levglsbe ensured. This will be achieved under thégrenance

of the WP®issemination & Impactefining the dissemination strategy is definedyeiarthe project lifetime.
This strategy will be detailed in ttigissemination Plan (D5.1gnd will coordinate the outreach activities. At
national and international level, the ETCETERA dmfmation will use the following channels and
components:

Attendance to specific workshops and conferencegttendance and participation to external events —
including fairs, conferences, exhibitions, workskapd other sector related events - will be rantapgamong
channels for the dissemination of the project pgsgland main results. Sectoral conferences wilbhsidered

for industrial dissemination: partners usually jgipate along the year to important internationatteral
conference¥ like the INSPIRE Conferences, International Coseriee on Web Engineering (ICWE),
Data.Space events, the International ACM SIGMOD Mbop on Managing and Mining Enriched Geo-
Spatial Data (GeoRich), the International TechnMagting on Air Pollution Modelling and its Applitans
(ITM).

Attendance to conferences aims at optimizing tipeeted dissemination and mainstreaming the restuike
project towards users’ communities and exploringsgulities for the technology transfer. The parsnill
take action to maximally disseminate project-relat®rk through scientific conferences, workshopgcsal
events and demonstrations. The participation itablé industrial events will take place towards ¢nel of
the project, in order to communicate the projestults to the appropriate communities (e.g. Big Data
community, Inside Big Data, Big Data London or BY1dt cross-disciplinary community) and explore the
potential for joint ventures with a view to extemglithe ETCETERA services to other sectors. A calend
events will be set up in the Dissemination ActadtiPlan (D5.1 due at M3) and this deliverable balupdated
throughout the project lifetime.

d) Exploitation of the results
In the already mentioned Copernicus Market repbet air quality Data Management is presented arttong
eight promising downstream domains and user segm@rgemble. The actual panel of intermediate users
encompass mostly research centres, environmerdahateorological agencies and public institutioow\
the challenge is on reaching non-traditional useish as the private sector and end users and deatens
them the full benefits of using complementary datd information to improve their business or topup
their lifestyles. It is worth noting that demanda tmmmercial EO services still address niche markath a
lot of unexplored potential. There is an increasmugnber of value added services companies enténag
market with air quality forecasting products. leittstudy in 2015, Euri§yhas shown that public authorities
are motivated for using satellite data, with thgdéamajority of usage based upon the need to relsjposocio-
economic or environmental challenges. Monitoringcpiality on specific territory, inform the poputat,
support decision making are the possible ETCETERglieations in the view of improved public services

34 See more of international sectoral events in Annex
35 http://www.eurisy.org/data_files/publications-dooents/28/publications_document-28.pdf?t=1467808834
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and support policy implementation. Cost effectivenef satellite-based solutions, as compared teroth
technologies, was also a reported driver for adopficurisy, 2015). With the next Sentinels, theetasts on
the accuracy of the air quality will be improved.

The combined used of EO data versus models evatyatiade available on ETCETERA service platform
aims at supporting innovative business developn@nttop of the air quality domain specifically agslsed

in this proposallnsurance, Renewable energy, Health and Tourism stxs have been identified as sectors
most space-derived data applications. They arectgpeto be developed as commercial services from
ETCETERA platform. Indeed, insurance companies llagevillingness to access to air quality forecasts
The energy sector is the most important sourcer gfadlution. It accounts for 85% of particulate ttest and
almost all of the sulfur oxides and nitrogen oxitlesrhich 6.5 million deaths are attributed eachrfeClean

Air Scenarid’ from IEA estimates an investment of 2 billionsaiivanced pollution control technologies by
2030.

The report proposes a strategy to reconcile theggrsector requirements with a better air quabifyening
bridges between the ETCETERA platform and valuesddrvice companies. The Health sector and Tourism
sector demonstrate the interest on being inforrhesugh air quality monitoring tools, to assess ot
environment and public health, to orientate theefisination of healthy areas, to inform and orientatirists

on pollutants flux, UV or pollen when visiting megpolis for instance (Shanghai, Beijing, Delhi, Sao
Paulo,...).

New players from the above mentioned sectors may wito use ETCETERA services to develop systems

to trace air quality data over the globe.lt is worth noting that improvement of air qualiyacking and
forecasting will benefit directly to scientific resrch communityfETCETERA might be a key framework

for R&D on air quality and on climate and weather, especially for air quality in developing countries.
Figure 9 below presents the features of the extloit plan for the different targets of users, sangple of a
panel of market opportunities, the actionable intsigand impact on R&D.

The Copernicus Market report considers that ther positive evolution of Copernicus economic intpac
depending on the relative size of the domain in E@ downstream market and the penetration rate of
Copernicus. With regard to air quality, the expdaeerage annual growth rate of Copernicus bengfit®
2020 is about + 9%. AETCETERA can support the emergence of new initiaties in niche markets
(tourism, insurance, health) with new players enteng, the business sector is expected to present the
biggest impact.While the relative importance and use of Copernitiuis air quality monitoring market is
expected to expand at a rate of 8.5% per year diogpto themarketandmarket&report in 2015. Indeed, a
rapid scan of the World wide and European air ¢pabmpanies (among others Numtech, Plume Labs, Isé
TRC Solutions, Nalco Solutions, GEL engineeringPCTSIRO) allow to predict they would take advagtag
of these new opportunities. Most of the companiagehanticipated an increase of their sales based on
Copernicus products in the coming years in andaeiSurope.

36 According to International Energy Agency, 2016b
37https://www.iea.orq/pubIications/freepublicationsmtication/WorIdEnerquutIookSpeciaIReport2016ErvarmdAir

Pollution.pdf
38 http://www.marketsandmarkets.com/top-market-re pass
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An innovative business modelETCETERA should enable Green City Solutions, tsninitial market, to
expand their turnover in a short term on Europearkats and abroad, where the access to air quelidted
diagnostics and analytics is missing and access

new types of customers (healthcare costs, (==

leaves in insurances, for instance). In parall
as the local policy makers may have leg
obligation to monitor and regulate air quality i
the future, thus the penetration market by lo¢
governments and municipalities is expected
rise. In that context, the use of ETCETER
framework will support such a nove
contribution where diagnostics and analytics
pollen, UV and pollutants (nitrogen dioxide
particulate matter, ozone) could be used
applications for health regarding potenti
epidemics, contamination episode for heal
ETCETERA intends to improve precision of a
quality composition by 40% and anticipal
significant improvement to more local pollutantsofdover, the exploitation plan will be supported by
Consortium partners:

Fiéure 9first approach of the ETCETERA outcome tailored @SG
produc

e KNMI DataLab will evaluate the framework and cotiea of services, performing data-driven
innovations through the execution of collabora@xperiments with public and private sector partners
The DatalLab experiments are proof of concepts ¢pypes) that combine meteorological data with
data from other domains and/or emerging data ¢eayvd sourced data, |0T). Data wrangling, Big
Data analytics, machine learning and the associagpdoducibility challenges are playing an
important role in the DataLab ongoing activitiefie$e aspects will be driving the evaluation and
dissemination activities conducted by the DatalrabViP5, targeting pre-existing partnerships and
experiments in the private industry sector of tpamts.

e Capgemini, as a leading EU provider of technologiytion and system integration services has a
catalysing role in proposing ETCETERA solutiongisalient database in historically strategic sexto
for instance finance services (banking and insws)hdistribution and transportation, energy and
public sectors among others. Furthermore, Capgdmmbeen running the European Data Portal, on
behalf of DG CONNECT, thereby demonstrating itsawdy to work cross-border, cross-organisation
in the context of platform development and uselagegment.

e All scientific partners will benefit from the innative business model being either by the gain of
visibility for future projects or increasing theicientific track record.

Figure 9 presents the first approach of the ETCEABRtcome tailored to GCS current product, showing
clearly the added value of having integrated ETCEAEramework.

e) Data Management
The Data Management Plan (DMP), to be deliveredVét under work package WP3 Analytics and
Diagnostics, will describe the following points|léaving in particular the recommendations from tkiéorld
Climate Research Programme data policy” document

1. Open Data Policy:
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a. Following the EC recommendations and global poboydata sharing, the data generated
within ETCETERA (derived variables, diagnosticswill be freely accessible, following the
same policies as the input data from Copernicusoéimel sources.

2. Data generated and collected:
a. Full description of the datasets that will be usethe projects (stored in the DIAS and on the
other data repositories).
b. Cache strategy: how much space will be dedicatéidet@ache of the data retrieved from the
data repositories and strategy to define what estore in the cache.
c. Once the diagnostics have been physically definég3, T3.2), they will be described in
terms of data requirements (volume, format, etcn.this part of the DMP.

3. Data Standards

a. One guideline during the writing of the proposadl éime upcoming work in the project is the
compliance to the data standards established iwotmenunity. All the WP will be coordinated
to follow the same standards (pen OGC standards , W3PS, and WMS (including data
ingest through WCS-T). As the proposal aims at qusitata from existing platforms
(Copernicus, ESGF,...), the data standards implerdentehe input data (CF,...) will be
preserved.

b. Focus will also be put on metadata and provenameasure reproducibility and full tracking
of the data, always following international staru$ar

c. Evenif gathered in the DMP, managed by WP3, thiedsirdizations activities will encompass
all the work packages and will make sure that tita dtandards are coherent in all the project
and disseminated to the “outside world”.

4. Data Curation and preservation
a. The new derived and experimental data-products Ivallassociated to their lineage and
attribution documentation (Provenance). Provenavitiebe automatically collected during
the computation of the new products, with spediglréion in guaranteeing consistency with
the infrastructure’s policies concerning uniquentifeers schemas and vocabularies. Further
user-driven contextualisation of the provenancébelallowed and explicitly annotated to be
differentiated from the established vocabulariglsisTapproach will foster the productive
exploitation of the provenance within the experitaéphases, supporting data and methods
reuse and refinement, towards stable and publisbsdts. Provenance will be stored in a
dedicated repository via dedicated services. Thélsalso allow its access, discoverability
and exploitation. The services will also allowiitslusion within the final data-products, if
required and supported by the target data-contdempr NetCDF), in a machine readable
format. For interoperability reasons the exportex/enance will be compliant with the W3C-
PROV recommendation.
f) Knowledge management and protection

The main short term aim of the knowledge createithénduration of the project is to benefit the &apanel

related to air quality communities from scientiiommunity, public stakeholders and private sectat a

citizens. For this reason, fast and open accedggtion is a key priority of the project, and aflthe project

publications are expected to follow “Gold Model’apaccess, i.e. the publications are made with tEsp

immediate open access. Only for very strong reasanghe publications be made with the “Green Mobdel

open access, i.e. the publication is made availabéerepository located in ETCETERA website, plolysi
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after a reasonable embargo period. Requests fdicatibns using the “Green Model” must be madehwit
detailed explanations for the reason, to ETCETER}ept board. Declined requests can only be amehged
the General Assembly. As in general requirements of 2020rojects, all ETCETERA publications will be
open access. The tasks and related developmeritsrped under the work packages will optimally adopt
industrial and open standards, and the softwaleb@imanaged and released in future as open soliee.
project can be released as free software on Giddubat all developers can write their own extemsiBor
further information on IPR, please consult secfjon

g) Communication activities
Maximising the impact of the results is mandatay,it aims at raising awareness on the outcomes and
promoting the ETCETERA project to larger audienéESCETERA will rely on an early defined approach on
communication activities including a comprehengigenmunication plan.

The communication measures for promoting the pt@ed their results during the execution of thgqub
will focus on the creation and on maintaining thadew possible community of potentially interested
stakeholders. The project addresses a topic of gre@onmental and societal relevance and the reesntif
consortium will makeappropriate efforts to disseminate its results athlthe scientific community and
towards society at a wider range including citizgmssate sector and policy makers.

The planned action for dissemination and in ordematse awareness will allow participants to make of
ETCETERA outcomes through concrete actions in otd@nanage knowledge and intellectual property and
exploit the results in the Big Data community airdjaality community. The Advisory Board of expevis|

be invited to the Annual Meetings (AM at months dfd 30) to give their feedback on the ETCETERA
framework and development. Regarding the ETCETE®xtity as a potential funded activity, adequate
references to EC funding shall be given in all elisgation and communication materials and charusadd.
The appropriate and recommended acknowledgemehbevilised. In addition, a project visual identém,
ETCETERA image will be developed to reflect thejpcb and the key concepts.

This will be achieved through the use of an idéthie ETCETERA logo and graphic design style, whviglh

be used prominently in all dissemination tools (8i) e-newsletters, etc.) and printed materiadsthe
interest of promoting a unified clear image, thgdavill be used in all dissemination and commurigzat
activities together with the EU emblem given appiate prominence to the latter when displayed in
association with a logo. The proposed communicati@asures for promoting the project and its outeome
during the activity of the project are listed i tBissemination & Communication plan (availabl®/&) and
include:

e From M1: Articles and press releases for generdlsgecialised publications, also available on the
public website and uploaded to EC websites aftpraal from contract officer. Opportunities will
be sought to publish articles about the projecissoe press releases at kick-off and closing event
and in conjunction with major results

e From M6: Brochure and leaflets prepared to illusticearly the project and its long-term impact on
life quality, research and the environment. The &rto reach a very large spectrum of users. An
electronic version (PDF) of these materials willdwvailable on the public website

e From M12: Newsletters. An annual project newslettdirbe emailed to the ETCETERA contact list
with a collection of news and achievements fronpitogect. To maximise distribution and to facildgat
its ‘readability’, the newsletters will be prepaiiad-mail format

In addition to the previously mentioned points, cammication will be done through the ETCETERA websit
and diverse social medias.
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Public website: The public website
will be one of the main promotiona
tool for publishing, thus diffusing,
project results. The public websit
will be structured as depicted in th
figure below

;C‘___.l) ETCETERA OBJECTIVES NEWS MEMBERS
GO

Social Media: ETCETERA will : —
make use of social media tools t S e
keep the interest high, a fast-movi 7

newsfeed, extending to variou
online communities, and similarly tq
the web platform, having thg
capacity to reach the widest audien
possible and end-users. LinkedIn a
Twitter interest groups will be set uj e i (@ B=s= Qome fremsr ENEN et

for ETCETERA if relevant. This will rigure 10: First approach of the ETCETERA Public vi

serve as a discussion forum betwe _

the ETCETERA non-traditional users and public dtakaers. The purpose will be to keep the
communications channel open between these twaepattroughout the duration of the project, anduas s
will allow the user community to give the team amahal inputs and feedback outside of the user gluoks.
Twitter feeds will be used to target increasinglghie stakeholders and interest groups. ENEA, Gf@gn
Solutions along with Capgemini will be involvedtire management of the social media channels andiegs
that the appropriate team member responds withya ttaany postings of questions on these fora.

h) Intellectual property rights (IPR)
The Consortium Agreement (CA) will be set up andead between all partners, addressing the internal
organization of the consortium in line with the Maement structure described within the proposal.
Furthermore, the CA will describe rights and resoitities of all partners with regard to confidiatity,
publication and communication of information durithge project’s lifetimeln addition, the CA will cover
aspects as the settlement of internal disputedraatiectual Property (IP) arrangements. Backgrourahy
result generated before the effective entry intodf the CA — shall remain the property of thepesctive
party. Any result generated by a party after saigk dduring and within the scope of the projeet (Result)
whether or not it qualifies for Intellectual PropgeRight (IPR) protection, shall be made availail@pen
access.

A data dissemination protocol will be included lie tCA. The ETCETERA data dissemination protocol wil
aim at promoting access to data and the publicatitime scientific literature. This protocol shoplbtect the
IPR of the project partners. The protocol will risde the access to the data by the ETCETERA project
although always promoting the free access to tbggrrdata and outcomes by European policy makdgs
and the research community. Each party will haeeright to exclude specific pre-existing know-hawrh
the other parties, as far as the restrictions mnewnced before the signature of the funding cohtmabefore
the effective joining of a new party. Access rightseded for the project execution according toatdpeed
work plan will be granted on a non-exclusive basid shall be made free of any transfer costs.dretlent
of an invention being the work of a single partytloé project and solely the result of these inicirskills
rather than shared knowledge, this party will bedkclusive owner of the results, subject to granéiccess
rights to the other participants where necessarthigir execution of the project. Particular emphagll be
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put on protecting IPR-relevant contributions by 8E partners so as to keep them as their asse¢s. T
procedure and the conditions will be fixed in th&.C

1) Contribution to standardization activities
The standardisation issue is crucial factor to leacvaluable impact through a public funded project
ETCETERA will firstly take into account existingastdards in order to guarantee the results respisting
practices, enhance the interoperability and readfetser market application. In addition, promotiting
research results to be included into future statelgmodels, architecture, best practices, additiona
requirements, or guidelines...) would provide markalidation and facilitate the market uptake oé th
ETCETERA innovations.

Standards allow faster uptake of innovation soh#i@nd enhance the economic value of research and
development projects, facilitating the applicatadrthe outcomes in practice and thus fosteringrthevation
uprising from the research results. Standardisatativities related to ETCETERA are consideregshisable

tool for the exploitation of the project outcomey, facilitating future replicability widest use anelducing
market acceptance risks. Furthermore, standardimagystem constitutes an efficient and fast in&tiom

and knowledge transfer structure.

Within ETCETERA, all members of the consortium ad@ectly interested in contributing to the
standardisation activities in order to foster repplicability of the ETCETERA service platform, Wi
following existing standards or promoting new on€ley will collaborate in this direction reflecting
experiences in OGC and ISO standardizations as weilh INSPIRE WCS adoption where Rasdaman
GmbH is actively shaping several such standardsiasr. In particular, Rasdaman GmbH makes availabl
for the ETCETERA duration its open-source rasdam@ammunity which “is currently the world leading
environment in this domain and the standard workimige for OGC standardisation on these innovakate
access inter-faces.” according to Mr. Landgraf, i@%emManager, ESA Ground Segment, 2017. The
RASDAMAN product in its rasdaman community editiproposes an open source, coordinated by Jacobs
University, fully fledged Array DBMS (which is incéive use, eg, witlwww.planetserver.gufully supports
OGC standards, allows to do data fusion, cross4uéineal queries, etc. In ETCETERA access interfagks
strictly rely on the open OGC standards WCS, WG, WMS (including data ingest through WCS-T).
OGC WCS has been adopted by INSPIRE in 2016, apldmned for the process by ISO TC211.

3. Implementation

3.1 Work plan — Work packages, deliverables

The present section introduces the work plan oEREETERA execution. The overall structure of therky
plan is discriminated into five work packages. Tiheng of the different work packages and their poments
are presented (Figure 12 Gantt chart) and the thayshe components are interrelated (Figure 18dPart).
Then, a detailed work description:

1. The description of each work package (table 3.1a);
2. The list of work packages (table 3.1b);
3. The list of major deliverables (table 3.1c);
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WP wr2

WP3

Management Data Access Anahytics & Diagnostics

WP4
User Interface

pA|
" 31 5.1
Setup of core Bi
1.1 Consortium Earth Data service Interface to 41 Communication &
management platform surroundings GUI foruse cases Dissemination
layers plan
22 32 42 52
1.2 Reporting csuggigg"s %;?%g”::;igs”' GUI fordata and Community and
. - g information users engagement
integration frameworks
23 33 43 53
1.3 Project Hon Copernicus Big Data analytics| Integration data Link with others
management SEMVICES and diagnostics access and Copernicus
integration engine diagnostics activities
a4
24
1.4 Risk Users oriented 44 54
management Support training diagnostice Operation and Innowvation
. implementation support Management
and testing and validation
1.5 Schedule
management
1.6 Contract
mangement
1.7 Technicaland
IPR. management

Figure 11: Work packages break down structure

Timing of work packages is shown in figure 12 bel@le Gantt chart showcases the complete scheéiule o
ETCETERA and the different elements proposed téeaehthe general objectives. ETCETERA proposal has
been organised in a 30 months project.

Figure 12: Gantt chart over 30 months

M9 M10 M11 M12

|VW leader Task M1 M2 M3 M4 IMS M6 M7 M8
Management |14 Project management
CG /BSC 12 Reporting and interfacing vith the EC
13 Scientific coordination
Dataaccess 2.1 Setup of core Big Earth Data service platform
22 Copernicus data services integration
RAS 23 Non Copernicus platform services integration
24 Support training and testing
31 Surrounding layers interface definition
32 Study of state of the art of diagnostics frameworks
33 Use cases definition
34 Big Data Analytics and diagnostics engine
35 Users oriented diagnostics implementation and validation
41 GUI for use cases
User interface 4.2 GUI for data and information
CcG 43 Integration data access and diagnostics
44 Operation and support
51 ‘Communication & Dissemination plan
Dissemination 5.2 Community and users engagement
ENEA 53 Link with others Copernicus activities
54 Innovation Management

[m1

M2 M3 M4 [M5 M6 M7 M8

M13 M14 M15 M16 |M17 M18 M19 M20 |M21 M22 M23 M24 |M25 M26 M27 M28 |M29 M30

M9  M10 M11 M12

M13 M14 M15 M16 |M|7 M18 M19 M20 |M21 M22 M23 M24 |[M25 M26 M27 M28 |M29 M30
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D1.3 Final Report
|D1.1 Project Management Plan . [
D1.2i Progress Report every 6 months |

SRR <ot
BRENGEIED): dated prototyp

| D4.1 User Experience Workshop Output
D4.2 Ul Designd d d
| D4.3 Working Software
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2018
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Jan31 Jun 30

Ms5.1a M5.1b

Figure 13: Pert diagram with associated deliverabénd milestones

3.2 Management structure, milestones and procedures

This section describes the main structures andeproes which will be performed to coordinate, maménd
report the activities of the projedETCETERA project calls for a strong managementcstine with strong
focus on objectives and milestones, highly knowésdide technical management skills and strong foous
risk management. Innovation management aspectbevidbvered as well. The project management desvit
are implemented along these guidelines in WP1. HERA will be managed by Capgemini in close
interaction with all the members of the consortiprasented above. An experienced scientific leaaben f
partner BSC will support and report to project ngera All partners have already established a ssb@des
working basis since they are cooperating with simimanagement approaches in several other EU
collaborative projects or industrial collaborations

[ETCETERA]
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Project organization
EUROPEAN COMISSION ETCETERACONSORTIUM

Interface EC /ETCETERA

=

—  WP2 leader (RAS) «——

BSC
KNMI
ENEA
RAS

GCS
—  WP4 leader (CG) T comce

-  WP3leader (BSC) «

EC «—

ETCETERA project board
WP1 leader (CG)

L WP5 leader (ENEA) «—— —

Project manager Project Quality Manager

Configuration and Data

Advi Board
visory Boar Y —

Risk Manager Innovation Manager

Figure 14: Project organization
Role and responsibilities

Project board

The project board will supervise the project fromatiategic level, will be responsible for ensurthgt the
necessary resources are made available and wikew¢he operation of the project management t€aey
also provide the top escalation level for the projgey stakeholders of the project, both intearad external,
will have a representative on the project boardaAhinimum there will be one representative frorahea
partner and one from the customer (European Cononijss

Project decision making and escalation mechanism
All roles within the project will have the authgrito make decisions that are appropriate withinpgiggect.
Where questions or issues arise requiring a higteer of the project then a defined escalation pethbe

followed.

Project Management team

The project management team will comprise the ptajgnager (who will lead the team) and all thelwor
package managers. They will be responsible for giagathe project on a day-to-day basis and cobiatin
together all the information to report on the pebjstatus. They also provide the second escalsgian for

the project.

The Project Manager

The Project Manager is also assisted by a core teeloding, Project Assurance Officer (PAQO) respbles

for ensuring the quality of the delivery, Configuoa and Data Manager (CDM), in charge of contngllthe
configuration within the consortium, and for thdiekrables. This role shall be fulfilled by a projenanager

at Capgemini, Dr Florence Daverdon, who is the dmating partner for the project and being the EC

interface.
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Work Package Leader

Each partner will assign a work package managesdoh work package they own. The work package neinag
is responsible for the day-to-day management ofabik package related tasks inside a work packade a
regular reporting to the project manager on theallstatus, the progress, the issues, risks antulget.

Advisory Board / External experts

At users’ needs level, we intend to group togelttigh level experts inside an Advisory Board whidill the

the decision making body of the consortium. Thishigcal board is composed of experts from Partners
completed with selected external international espdhe role of this technical Advisory Board wik to
support our technical choice, to advice, to recomunand to consider any findings. The board wilbals
consider any findings that may have IPR, and ifeath appropriate route for its protection andhatessary,
exploitation.

Partner representative

Each partner in the project shall designate a pyimpaint of contact along with a secondary who conease
of their absence. This role shall be responsibiledordinating and monitoring all project level amemication
between their organization and other partner remtesives within the consortium. Although peer-eepand
inter-consortia communication shall be encouraged,important to have a single reference poingrisure
the project-wide view is considered at all times.

Project coordination

The internal coordination of the ETCETERA projedtlwnly be carried out by Capgemini. The project
manager from Capgemini will manage internal coation with support of the Work Package Managers. As
coordinator, Capgemini project manager (Dr. FloeeDaverdon) will perform the following tasks:

Organize coordination meeting with work package aggn and any required attendees.

Regularly inform the other consortium participaotshe status of the project.

Ensure the execution of the tasks is performedrdoapto the defined plan.

Prepare the progress report that integrates theilmotions from other participants with proof
reading of Capgemini architect (Mr Roger Rutakaza).

Ensure that the data packs are complete and dediverthe EC on time.

Be the contractual contact for the EC.

Follow up the actions of the ETCETERA project.

The Capgemini project manager assigned to ETCET®RAsupport the Project manager to coordinate the
project activities, in the definition of the projscrules (document and development) and in cdirtgobf all
deliverables (even from the other participantsyjated to EC. The technical aspects will be led byRvger
Rutakaza with a team of architects and expertscdestl to the project. The scientific aspects vallldd by
Dr. Alicia Sanchez coordinating the consortium stfie team. Both technical leader and scientiBaders
will be in charge of:

Organising and coordinating a technical/scienftvisory Board.

Coordinating the technical/scientific activities.

Setting up the common means used by the consop@uticipants like the project common repository.
Following up the different development tasks ahtécal and at scientific levels.
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Project Innovation Management

In the approach to maximise the impact of the mtajesults and its exploitation, ETCETERA will dedlie
under the WP5Dissemination & Impact”a task namethnovation Management This task will map the
suitable business model based service, and itas a8 way of enabling new applications and business
opportunities to enable new and innovative businpgsrtunitiesThe definition of the Business Plan service-
based as a foreseen activity during the executidine project will be delivered at M3 he expression
Innovation management is used to share the bernéfiisiropean research and development, makingecklat
space sector technologies available to the lamygusiry and as a way of enabling new applicationt a
business opportunities. During ETCETERA, Dr. Matiz® Felice from ENEA, work package leader of the
Dissemination and Communication activities, wilibeharge of the Innovation management and inqudatr

he will take care of the technology transfer raldassues.

Interface with EC
Capgemini as coordinator will perform the interfaméh the EC by several means presented in the
management procedures:

e Progress and review meetings.

e Progress reports.

e Data packages including the project deliverablm#tédentified for each review.

Immediate communication of any problem or abnoritalbmstances detected during the course of tHegiro
could be directly carried out with the EC. The i impacts on the achievement of the projecedtyes
will be evaluated and internally discussed befaferming the EC and before proposing an action megul
for the correction. A justification, an updated edhle and the assessed technical risks will beigedvto the
EC. An attention will be particularly drawn to mimize the impacts to not delay the time to markek. A
contractual communications shall be by fax or eragiagreed. Telephone and e-mail shall be normaéyl
for day-to-day communications

Project Risks Management

The formal process to manage and control the grafde is presented here. In the Table 3.2 theo@tirisks

for implementation are identified as well as théigaition measures to be applied. The aim of riskagament

is to identify the project risks and then to kebprh continuously under control with dedicated raitign
actions. Risk management is an iterative processsisting of the following key phases: risk identtion,

risk assessment, risk handling/control and risk momcation. The Capgemini Project Manager and the
Project Management Team are in charge of implementie risk management process for the project. The
Project Assurance Manager shall identify riskstegldo project activity and shall participate ks Meetings.
Project coordinator seeks to establish and maistajanuine collaboration that shall result in &t joint

risk mitigation strategy and plan. Risk statusddrassed in all project committees, whatever tleeil, from
weekly internal progress meeting to the executiezring committee with client sponsors. Risks to be
addressed at every level are selected with repéutir respective criticality and manageabilikyCapgemini
internal escalation procedure is applied in theesaray as for problems.

Project Quality Assurance
Project Assurance is in charge of the control arifigation of the compliance of the project rutkfined at
kick-off meeting. Capgemini project manager wikdethis activity and will be responsible for eackmier

41
[ETCETERA]

This proposal version was submitted by Carine SAUT on 28/02/2017 17:14:00 Brussels Local Time. Issued by the Participant Portal Submission Service.



of the consortium in charge of the WP. All projdeliverables will be reviewed and assessed in asteps
procedure:

1. Each deliverable will be reviewed by the techneadl quality consortium in charge of this
deliverable.

2. Consortium reviewing team will perform a final rewi before the delivery to EC. The
consortium maintains the highest standards in ésliguality. One of the basic principles in the
implementation of our tasks is the continuing dttento a high quality standard.

As coordinator, Capgemini provides a Quality angiEtmmental Management System (QEMS) to ensure the
quality of process execution and the managementanttol of products and services. The followingl¢a
shows a short description of the quality principidgch Capgemini uses in the implementation opitgects.
Capgemini operates under its own (ISO 9001 cedbiiiality management system. The Quality Managémen
System (QMS), project management and quality assarprocedures are designed to be compatible &@h |
guidelines. This includes abide by the eight guatianagement principles defined by ISO45 and relyula
engaging in internal audits to identify areas whaneesses could be improved. The table belowist af

the quality management principles and a short éeeref our approach to implementing these prinaple

Quality management Implementation
principle
Customer EC focus Regular team company meetings discussing custoessisn

requirements and how the consortium can bettereaddhese.

Leadership Clear vision for the consortium in its work witltBTCETERA
Clear business plan with targets and goals fobtisgness and
individual team members.

Line management relationships for staff members.

Involvement of consortiunp Line management relationships.
members Open meetings and discussions.

Process approach Clear objectives.

Fully functional and comprehensive project manageraeftware.
Systematic management of relationships with pastner
Regular internal progress meetings during a project
Maintenance of a risk register.

System approach to Clear budgeting and resource allocation.
Management Fully functional and comprehensive project manageraeftware.

Continuous improvement | Regular monitoring and evaluation of QMS (systewele
Regular monitoring of feedback received.
Dissemination of results, feedback and actions.

Factual approach to Fully functional and comprehensive project manageraeftware.
decision-making Culture of open information and access for all cotism members.
Mutually beneficial Regular partnership working.
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supplier relationships Vetting of partners
Open communication channels during contracts at&ld®ispecific
contracts (e.g. on framework tenders).

Project Change management

Formal change management process will be perfortmenlighout the project. All changes requested by
internal or external partners will be actively mged by the Project Manager and the project manageme
team to ensure that they are assessed for impdafort of implementation. Based on the assesspaddt
and effort cost the project management team witiddeif they should be accepted, rejected or esazhkm

the Project Board. If escalated, then the Projeetr& will have the final decision.

Legal and ethical considerations

Legal considerations (IPR): Within the Consortiugrédement, most legal issues pertaining to Ownership
Confidentiality and IPR issues related to resoulmesight into the project by partners and thoseskigped
within the project itself will be dealt with. Asigtlated, the Consortium Agreement, based on théi Mu
Beneficiary General Model Grant Agreement, willdigned by all partners before the beginning ofttogect.

As the issue is complex in this project, given tlaiety of partners, the background IPR and project
developments, identified tasks are dedicated ty &xplore the issues of IPR, licensing and evdrdueess

to software/hardware within, after and/or outsiae project.

Ethical considerations No ethical considerations are relevant for the ETEEA project.

3.3 Consortium as a whole

As shown in Figure 15, the ETCETERA consortium iade of 7 partners from 5 Europeans countries,
representing a wide taste of Europe in terms offaion, culture and economic power. The well bedgh
consortium between business and public sectorsdesl|4 research institutes and a team of 3 conmpuauitie

a strong Research and Innovation (R&I) capacitiesncludes the necessary and sufficient number of
complementary partners covering all the requiredsisectoral and multidisciplinary expertise tacgssfully
carry out the required tasks as well as to assma@regeable project structure and minimize thetasichieve
the ambitious goals of the project.

The project brings together world-class researstitutes in Europe with experience in climate aindjaality
impact modelling, parallel diagnostics and largalescscientific data management together with peivat
companies specialized in air quality sector (Gr€éy Solutions) and Big Data Technologies (Rasdaman
GmbH) having leading-edge solutions in the fielde® and climate data. As shown in the participants’
description (section 4.1), most of the partnersehawobust experience in European projects, havaem
successfully involved in the coordination of prageor their technical implementation. Most of thara very
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familiar with EO and Big Data

High

expertise

EU

technologies that are used daily in the
work (BSC, CG, ENEA, Rasdamar i Ll
KNMI and CMCC) and they all bring
. . . I SECTOR
to the consortium different technice ! SCEENCE
and scientific knowledge. LS o
Capgemini is one of the world's L
local professional services. Present

over 40 countries with almost 180,0C

people, the Capgemini Group helps i

positioning. The company offers . Figure 15: Anatomy of the ETCETERA consortium

panel of integrated services that

combine top-of-the-range technology with deep seetpertise and will bring the necessary trustwiness
Data projects. Open data, along with Big Data d&edaictionable insights that managed analytics cag s
at the heart of Capgemini’s prioritigSapgemini has strong skills about software devakg. It encompasses
all kind of softwares: data processing chains, imissritical systems and “Digital Customer Expedeh

foremost providers of consulting TNL 18P
technology, outsourcing services ar ’

—_— 5 COUNTRIES
clients transform in order to improv sz
their performance and competitive
in terms of project management in complement to tleehnical knowledge in terms of Big Data solago
As a leading provider of IT and data services, @afigi has the expertise and experience in deligefiigy
websites for collaborative systems, portals, sauidivorks, mobiles applications. This has beerecéfd in
their role of project coordinator and WP4 leader.

BSCis participating through their Earth Sciences depant will make the bridge between the scientifid a
technological part of the project, using their Idagn engagement in air quality modelling. Theyrages the
first Regional Specialized Meteorological Centettwéctivity specialization on Atmospheric Sand &ngst
Forecast (RSMC-ASDF) officially recognized by WMGand the WMO Sand and Dust Storms Warning
Advisory and Assessment Syst€mFurthermore, they develop an in-house air quativdel and developed
and operate the CALIOPEair quality forecast system for Europe and SpEirsupport and improve research
in air quality and climate, they have a deep exgpee on High Performance Computing (HPC) and BigDa
manipulation and analysis with distributed compgtiools like COMP Superscalar (COMP%s) framework
which aims to ease the development and executicapplications for distributed infrastructures, sush
Clusters, Grids and Clouds. BSC is leading WP3iagrbstics and analytics performance

CMCC is a well established excellence center, focuseti® integrated study of climate change relatpit$o
represents a reference for decision makers, itistig; as well as public and private companies iagek
technical-scientific support. CMCC Foundation iscamember of the European Network for Earth System
Modelling (ENES) and partner of the Earth SystendGederation (ESGF), providing access to 100TB
CMIP5 data through its data node deployed at theaCCMsupercomputing Center. Their experience with

39 http://dust.aemet.es/about-us/EC65d0431 WEATHERISSApBroved_en.pdf

40 http://sds-was.aemet.es/

4L http://www.bsc.es/caliope

42 https://www.bsc.es/research-and-development/sof\aad-apps/software-list/comp-superscalar/
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ESGF and the OphidiaBig Data analytics framework, will also allow tbensortium to link data that are not
in the Copernicus database, as well as to desidrninaplement the WP3 analytics and diagnostics layer
ETCETERA.

ENEA is the Italian National Agency for New Technolayi&nergy and Sustainable Economic Development
aims at the high level dissemination of informatinrorder to increase social awareness on clinaaage.
Therefore, with their recognized experience in tlimain, their role of leader of WP5 on dissemanrafitted

the needs of the proposal

KNMI is the national research and information centreviather, climate and seismology in the Nethedand
With a long tradition in operational and researctivéies, it has a long standing relationship witbpernicus.

It is involved in the development of the IS-ENESked Climate4lmpact portal, C3Ss CLIP-C portal &nal
partner in space EO initiatives such as the upcgrmROPOMI satellite. As a key scientific participam
many other earth sciences initiatives, KNMI is pleefect partner to contribute to the design ofdiagnostics,
dissemination and provenance tooling.

Green City Solutions,as SME, brings to the consortium the added val@xternal users to the Copernicus
data, showing real use cases and needs from pdwatpanies needing this kind of data. GCS rankekir2n
the Cisco Innovation Grand Challenge in 2015 and sedected as winner of the EIT Digital Challenge f
Digital Cities. With projects spanning from EuradpeAsia they have collaborated with corporate cugtics
like CISCO and DB on projects regarding the mifigmtand analysis of air pollution in the citiesRdris and
Berlin and currently have projects lined up in tt€, Swiss, Italy and Macedonia for 2017.

Rasdaman GmbHhas long experience in large-scale spatiotemgi@eservices, based on its scalable array
engine, rasdaman. Databases of spatiotemporal rsens=mge, time series, simulation, and statistiatad
exceed 250TB, single queries have been successfulltyacross 1,000+ cloud nodes and across congine
(Europe and Australia). In January 2017, ESA hasatterised rasdaman as the “currently world leadin
environment in this domain and the standard workioige for OGC standardisation on these innovakite
access and interface”.

It is worth noting the complementary between thengas and their coverage of the field and divgiisitheir
organization small and large companies, and relsezgntres. The ETCETERA consortium represents an
extraordinary partnership on experts in compleint€gration, researchers experts in climate anduality
impact modelling, parallel diagnostics and largelesscientific data management; data scientists stibng
experience in the domains of interests; softwachigacts and computer scientists with recognizqeksise

in semantic space, climate weather and air qualidgelling and interoperability aspects. Projectnmemns,
besides offering scientific capacity, experienced skills to successfully perform the project’sksasiso
ensure that remarkable advancement of the stateeedirt in diagnostics frameworks can be achieved.

All of the partners have been involved in interoasil R&D projects before and most of the partnergeh
worked together in one or more prior projects afitlbsing their collective knowledge into the ETCERA
project. A core team of research organizations (BS@CC, ENEA, KNMI) provides all the skills to rézd

the ETCETERA scientific vision. The private partassure a real professional orientation towardsbas
exploitation of the project results. The privateteeteam including two start-ups (RAS, GCS) brittgsend-
user needs and the capacity to deploy data manageceess and will act as a standardization fatilif thus
helping ETCETERA in maximizing its expected impacBapgemini provides from one side a robust

43 http://ophidia.cmcc.it
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framework and industrial ways of working to ensarkigh level of project management and minimizes th
potential risks and, for another side, a strongeetige on Big Data technologies. The project mamag has
opted to delegate the scientific project coordin&oBSC which has a long track record in coordorabf
research projects at EU level while Capgemini lg#ld the other management aspects and presemg ksto
of management of projects at the European andnatievel and in cooperation with industrial pargie

With regard to the multidisciplinary skills providdy partners, the key expertise and relevant relsdields
of each partner in Europe is presented in the tadliav

Participant
short name

Main functions

Value to the consortium

CG

Project Management and Administration Leqad/lany years of expertise in coordinati

Technical management: user interface leads
and ETCETERA technical solution manager

bIR&D initiatives, including EU project
and large collaborations with industrig

9

U7

lS’

strong skills in Big Data technologies and

industrial system integrator.

BSC

Scientific management
Diagnostics and analytics performance
Dissemination activities

Recognized experience in both technic
as HPC center and part of sevd
European data related projects- 4
scientific -R&D on air quality an
climate, development and managemen
an operational air quality forecast syst
and a WMO center on mineral dy
forecast - domains.

Al -
ral
Aind
i
t of
Bm
st

KNMI

Diagnostics and analytics reproducibility. Dg
integration, dissemination and exploitation

t&xperience in the exploitation

heterogeneous data for R&D activities
the field of air quality services. Provisiq
of integrated dissemination  al
reproducibility mechanisms and toolif

according to OGC and W3C standards|.

Df
in
DN
hd

9

ENEA

Diagnostics and analytics performance
Dissemination activities

Expertise in dealing with climate data

practitioners with a wide
backgrounds.

range

Df

RAS

Scalable data access management

Recognized experience in Big Earth D
through the rasdaman array engine as
as editorship of several
standards in OGC and
EarthServer and other
initiatives  allowing to  integrat
ETCETERA and DIAS into federations

ISO. Link

Big Data

hta
vell

to

international

a)

”

GCS

Business sector user requirements

Expertise in defining and developing
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Business model based service definition business models relating to air pollution
analysis and mitigation for the industrigl
and public sector.

CMCC Diagnostics and analytics Expertise in large-scale data analytics|for
Dissemination activities climate change, scientific workflows,
high performance data management.
Experience in dealing with climate and
weather data, formats, and tools. CMI[P5
contributor and Tier 2 site participatingto
ESGF. Very active participation over time
to dissemination activities (e.g. EGU,
AGU, ESGF, RDA, ESA).

Industrial/ Private involvement

Industrial participation is strong in ETCETERA. Ttensortium includes a total of 3 industrial/SMEtpears
with multiple and complementary skills and techigidal expertise, covering the full spectrum of ination
activities foreseen in the project. In particukavp of the partners are specialized SMEs (RAS, G@i8)e
CG is alarge industrial partner from the IT andexx IT applied to Space and Science sector, leadgistem
integrator market.

The SMEs involved in the consortium are among #aeling and innovative companies in their sectass. F
instance, both have been recently recognised saskldan has been award&éhner of the Big Data
Challenge at the Copernicus Mastersn 2014, and at the beginning of 2016 Green CitjutBons was
selected as thigst German start-up to participate in the Open Daa Incubator for Europe (ODINE). The
project stretched over 6 months and was aimingiagwpen data datasets to analyse and establigtatimns
of air pollution to extreme climatic conditions alatations. SME partners share in common their gmov
ability to apply research results to successful wetl established commercial products and servieas.
CityTree services for public authorities and indivals players provided by Green City Solutions trel
advanced array database provided by Rasdaman).

On the other hand, industrial partner CG is agjiveVvolved in the management project aspects aritlén
framework integration aspects (using also Userfiate methodology as described in section 1.3} this
private and industrial team introduces a strongroencial and business perspective to the activitsasell as
providing a sound base for further commercial dgwelent and exploitation within their own production
processes and beyond.

Moreover, industrial partner CG, as a leading Ebvjler of technology solution and system integratio
services has a key business case in proposing EERETFolutions to its client database to other ciedoral
domains beyond weather, climate and air qualityoseS&pecific dissemination actions will be carrimat,
through already established communications channeta/orks, and commercial fair trades will be radied
by Rasdaman in order to ensure that the resultdb@itonveyed to major stakeholdersd therefore further
indicating the potential high commercial impacttloé project results. The consortium has alreadiated
relationships and interests from international eteitders which will be enlarged during the projdetime.
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At this stage, several European SMEs and two Earopensortiums and cluster of SMEs (Aerospace Yalle
and Proambiente) have expressed their interests.

3.4 Resources to be committed
Tables for section 3.2Work package description

For each work package:

WP1 - Management

Work package number 1 Lead beneficiary CG
Work package title MANAGEMENT

Participant number | 1
Short name of participant CG

Person months per | 25

participant:

Start month 1 End 30

month

Objectives

This work package aims at carrying out an effeatihamagement of the project in order to:

Coordinate and organize management activities
Manage interface with EC and members

Manage financial activities along the project pesy
Plan and schedule activities for the project
Organize documentation control (technical and ptaetivity) and to prepare deliveries (doc apd
components)

e Manage actions & risks

Description of work This work package contains the following tasks:
Task 1.1 - Consortium management — Period: M1-M30 Leader: CG

e Establish and provide a Project Management PlarP(PM

e Organize, monitor and control all project activstend ensure the overall integrity of all Work
Packages

Check all items under configuration

Coordinate the participation of the end-user orzgtions to the project

Coordinate and organize the reviews

Participate the promotion and dissemination ofrésellts of the project

Coordinate the international conferences and wanish
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Task 1.2 - Reporting activities to consortium andriterface with EC — Period: M1-M30 - Leader:
CG; Contributors: All WP leaders

e Report on the progress of the work on a regulaisiia the EC Officer by providing bi-monthly
progress reports, starting at the end of the seownth

e Organize periodic progress meetings with EC lgctmhference, preferably every 6 months

e Provide meeting agendas to the EC, at least 2 weets to each progress meeting (done
teleconference) and 2 weeks prior to each progdew (i.e. Kick-Off, Mid Term review, Fing
Review)

e Write the minutes of all progress meetings andgatajeviews.

Task 1.3 - Project management — Period: M1-M30 - lader: CG

Documentation control (scientific, technical andojpct activity), configuration control, deliveri¢
management. Check and review all project deliveafir quality and completeness before delivery.

Task 1.4 - Risk management — Period: M1-M30 - LeadeCG

Maintain an up to date Action Items List (AIL) aitlbntify the potential risks. The coordinator sktbhé
in charge to mitigate the risks mitigation and &g solution as soon as possible.

Task 1.5 - Schedule management— Period: M1-M30 - hder: CG

Take all the necessary steps to maintain the stdddicase of deviation from schedule, the coattin
shall identify and propose corrective actions tmxer all scheduling overrun.

Task 1.6 - Contract management— Period: M1-M30 - Lader: CG

The coordinator should tackle different subjectgharing of the results, baseline and scope opthgct,
the commitment and contract visibility. The righidaresponsibilities of the partners in identifyiagd
managing IPR will be defined in the consortium agnent.

Task 1.7 - Technical management & IPR management-efod: M1-M30 - Leader: CG

The coordinator should manage the technical ressuneeded for the project and shared betwee
different partners. She ensures the homogenetiyso$olution and should consider the technical saiyi
Board recommendations. A technical status willrimuded into the progress reports. The coordinaiibr
draw attention and check the licenses handledlir@roject. For the project's components to bdayeul

by

ES

N the

as open source, it is important to check the nartagnination by another license.

Deliverables(brief descriptionleader, and month of delivery)
D1.1 Project management P&, M2,

D1.2 Progress repoiG, M6, M12, M18, M24

D1.3 Final reportCG, M30

Milestones(brief description and month of delivery)
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M1.1 Setup of the management structure, M2
Dedicated KPIs

consumption compared with an initial (linear) effoonsumption estimation, divided by the initiah@ar)
effort consumption estimate. This KPI will targedeviation below 20%.

K1.2 Deliverable submission delay. Measured asatad number of days of delay regarding the subianis
of each deliverable divided by the number of deltes due at that month. This KPI will target O.

K1.3 Milestones achievement delay. Measured amthkenumber of days of delay regarding the subimis
of each milestone divided by the number of milestodue at that month. This KPI will target O.

WP2 - Data Access

Work package number 2 Lead beneficiary RAS
Work package title DATA ACCESS

Participant number | 1 2 3 4 5
Short name of participant CG BSC KNMI ENEA | RAS

Person months per | 7 6 6 3 30

participant:

Start month 1 End 30

month

Objectives

Centered on the rasdaman scalable array enginstribbated platform will be established which eres]

Access interfaces will strictly rely on the open OGtandards WCS, WCPS, and WMS (including ¢
ingest through WCS-THorizontally, distributed storage and coupling with projecteemal archives wil
be accomplished, such as with the EarthServerdtdarand ESGF.

K1.1 Relative effort consumption deviation. Measur@s the difference between the monthly effort

[2)

1"

In the ETCETERA architecture, the Big Data storagd access component will be provided by WP2.

access to massive spatiotemporal EO and weathe(gaerally speaking: multidimensional raster Jdata
through the enabling datacube paradidfartically, it will form the base layer for WP3 functionality

ata

Description of work

rasdaman scalable array analytics engine, plusdutbols coupled to rasdaman. The result is thacse

The goal of this taslks to set up the Big Data management and querfoptat based on the pre-existing

used by WP3. Therefore, a support task is definemttommodate all needs of WP3, but also of externa
users of the ETCETERA data platform. TWé&2 architecture will be based on the open-source platfgrm
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rasdaman community which enables array queries on spatiotemporalcdées (such as satellite im3
time series) which are stored using adaptive jramtitg, with the possibility of doing data fusion oubes
stored at different disks or data centers. Acaetssface for WP3 as well as external users wiljiven by
OGC / INSPIRE Web Coverage Service (WCS) standsuite’® which incorporates the Web Coverg
Processing Service (WCPS) geo datacube analytigudme. This allows, among others, clients ran
from map browsing (e.g., OpenLayers) over Web @I1§.( QGIS) up to analytics (e.g., python).

Work items will include setting up, configuring, and tunirgsdaman, establishing project an data spe|
metadata handling, as well as enabling connectdDIAS and further Copernicus and non-Coperni
services.

Work strategy is to have an early ramp-up phase where existialg t in particular: rasdaman — get
stalled for a preliminary service; this also serf@sa requirements elicitation. After this commiarsk,
work will spread out into individual enhancemen@rganizationally, three increments will deliv
successively advanced services (basic/advancediatated). This ensures that requirements expre

delivered will be discussed with stakeholders, ae steps for the next increment will be prioritiza a
consensus process. A dedicated task ensures cethispport and quality management.

Partner work distribution:

RAS will establish the core Big Earth Data platfdvased on its open-source rasdaman technologyelas
as data integration with DIAS and the emerging HREArthServer federation (in particular, address
CAMS and C3S through EarthServer parther ECMWF)CB@Il provide storage infrastructure for tl
rasdaman-based services to be established in ETRETEwWO sets of tape storage will be provided
sharing among the partners as a data cache starabe first storage to store some data beforehal
Copernicus data is made available. KNMI will intgtgr provenance capturing mechanism and serviae:
the platform. CG will perform the Copernicus metadategration service via DIAS into the platforAt.
a first stage, the time for DIAS to be operatiotia, platform will establish and consume the irategfwith
CAMS Services sources. ENEA will work on EO dategmation and reconciliation.

Task 2.1: Setup of core Big Earth Data service plédrm; period M1-M6; Leader RAS(4PM);
Contributors, BSC (2PM), GC (2PM)

In the initial project period, the core data mamaget and service platform, based on the scalabtiaran
array engine and tools coupled to it, will be ekshled so that in the subsequent WPs applicatioR3)
and platform (WP2) partners can work in parallel .sing and extending it. The common parad
implemented will be spatiotemporal datacubes linkid metadata and further types of pertinent dateb
service interfaces will rely strictly on open standb, especially OGC WMS WCSY, and WCP$. Work
to be performed in Task 2.1 includes:

1. Establishing local installations at BSC, runningdaman and the further tools needed (in partic
ingest pipelines).
2. Establishing ingest pipelines for growing thesealations continuously.
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44 WWW. rasdaman.org

45 http://external.opengeospatial.org/twiki_public/@egesDWG/WebHome
46 http://www.opengeospatial.org/standards/wms

47 http://www.opengeospatial.org/standards/wcs

48 http://www.opengeospatial.org/standards/wcps
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material available at www.earthserver.eu/webinalishe used and extended for this purpose.
At BSC, the dedicated storage for ETCETERA (caavesbme of the Copernicus/non-Copernicus d
storage of the diagnostics and intermediate prajlwstl be handled in two systems, hosted by BSEA&
node and a tape system. Access to tape will be geanthrough a workflow manager to handle querieg
a asynchronous way. The expected outcome is D2.1.

Task 2.2: Copernicus service integration, Period: M-M30, Leader: CG (5PM), RAS (10PM), ENEA
(3PM)

A connection from the ETCETERA service platformtAS will be established so that DIAS data 4
processing capabilities can be integrated withEREETERA offering, thereby establishing a comn
information platform for WP3 and external usersp&ading on the capabilities of the forthcoming DI

Further, the CAMS Copernicus data source will hegrated (feasibility has been clarified upfrontha
ECMWEF, also their support). This integration is@fieally necessary for the air quality use casespad
in WP3. Finally, CMEMS will be investigated for agsible integration. A specific mediator will
developed between Copernicus Data sources (DIA8Bdmy CAMS) and ETCETERA WP2 data acc§
layer; it will use WCS-T for setting up ingest pipes into rasdaman.

Generally, the OGC WCS standards suite - wherearaad implements the Core and all Exteng
specifications - will act as integrating abstract@lowing to retrieve data from DIAS and make th
available on the ETCETERA platform. This task Wil accomplished by RAS. A complementary tool

be a catalogue to be defined enabling to referenlz@ge volume of metadata. The provenance of
metadata might be from different sources, eithemfiCopernicus or non-Copernicus data. CG will b
charge of carrying out this task based on the rexpgerience of previous and similar projects (séerence
in annex). ENEA/RTU will define methods and techugg for the integration of EO data coming fr
multiple sources.

To this aim, we will address the problem of datoreiliation in the specific domain of EO data, ethis
needed since different EO data sources are hetezoge in content and structure. Following a codatdi
practice in the context, EO data reconciliationuiegps the definition of: a transformation phaseigsolve
conflicts between formats and representationse$#me attributes (e.g., a date or a geographidicate),
followed by a data fusion phase (also known agyerggolution), which identifies and merge semaiiye
related entities. The typical activities involvedthe integration of heterogeneous data sources:

1. metadata acquisition,

2. schema alignment, where attributes of differenestdh are matched, and

3. record linkage (also known as entity resolutiodlgplicate detection), which identifies and mer
semantically-related entities.

Task 2.3: Non-Copernicus service integration, Pert M7-M30, Leader RAS (10PM); Contributor:
KNMI (6PM)

In this task, sample services beyond the Copernicusella will be typically integrated. Integratioreans
that the same ETCETERA clients that access the HERA platform can also access these “exterl

3. Initial training for partners in querying, feedinghd maintaining service platform nodes. T

service, a reverse integration may be establisbedanabling DIAS to utilize the ETCETERA offering.
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services, based on the open OGC standards; aiso tustween mixed sources will be studied.
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One target consists of H20EarthServer*®: based on rasdaman, it consists of a federatianterfational
data centers (initially: ECMWF, PML, ESA/MEO, NCuaétralia) hosting 3-D x/y/t image time series 4
4-D xly/z/t weather datacubes allowing flexibleimtal and fusion based on WCS/WCPS. As of today

range Weather Forecast (ECMWF) is working on utliggstheir 120 PB weather archive via rasdan
This will be accomplished by RAS who is EarthSenvartner. In co-development with the air qualite
cases definition and realisation of WP3, high nesoh data sources will be also evaluated by KNI
target of the integration to support innovative aodurate services.

These will includeurban air quality local measurements for instance such as the AIREAS network
the city of Eindhovel, local meteorological observatidhand other heterogeneous resources. These
include traffic intensity and velocity Nationale f@abank Wegverkeersgegevens52 (NDW), r
classification and population density. With regardhe Traceability and Provenance for Big Dataess;
with the end goal of Scientific Reproducibility‘dfta fabric’ workflows for EO systems using ArrdyBs,
concretely: rasdaman, the activity undertaken byMKNwill integrate software hooks and tuneal
annotations for the run-time extrapolation of ligeanformation associated with the data extractind
transformation processes performed by the ETCETHRA framework. Consistency and linkage to
dependencies established in the post processikg pasformed in WP3 will be also guaranteed. Tls&
will contribute to the Data Management Plan andilt allow the on-demand production of provenar
documentation, in compliance with the W3C-PROV agpis and interoperable representation.

Task 2.4: Support, Training, Testing, Period M7-M3,Leader: RAS (6PM), Contributor: BSC (4PM):

All WP2 partners will unite in giving support andvenced trainings (see Task 2.1 for initial tragisinto
WP3 — which uses the WP2 platform — as well asro#ndernal users wanting to make use of it. T
includes production of adequate training mateFadally, RAS will evolve its regression testbedatthieve
the necessary software stability, performance abiity, and standards coherence. Further, traimingd
material will be provided for the metadata and preance components. BSC will undertake performa
benchmarking.
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ESA node hosts already 250+ TB of Sentinel datawng to a PB. The European Center for Medium
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Deliverables(brief description and month of delivery)

data holdings, data management plan, access geld&#KS, M6
e D2.2: Basic prototype (software; Tasks 2.2-26)S, M14
e D2.3: Advanced prototype (software; Tasks 2.2;RB)S, M22
e D2.4: Consolidated prototype (software; Tasks25); RAS, M30
Milestones(brief description and month of delivery)

M2.1: Initial services established, associated 20lDM6
M2.2: Basic prototype associated to D2.2, M14
M2.3: Advanced prototype associated to D2.3, M22

e D2.1: Architecture and interfaces report & Instidia report (Task 2.1 description of installatiof

M2.4: Basic prototype associated to D2.4, M30

49 www.earthserver.eu

50 http://data.aireas.com/csv/
51 http://projects.knmi.nl/klimatologie/uurgegevengstie.cqi
52 http://www.ndw.nu/pagina/nl/103/datalevering/12®opdata/
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Dedicated KPlIs:
e K2.1: Target at M30 consolidated prototype insthi@d working at 100%
e K2.2: Target at M30 the provenance coverage foibation, data resources and lineage metadata
will be evaluated against the specification indichlby the Data Management Plan. Aiming at
100% coverage.
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WP3 - Diagnostics & Analytics

Work package number 3 Lead beneficiary BSC
Work package title ANALYTICS AND DIAGNOSTICS
Participant number 1 2 3 4 5 6
Short name of participant CG BSC KNMI ENEA GCS CMCC
Person months per 6 39 10 10 9 21.5
participant:
Start month 1 End 30
month

Objectives

The main objective of this work package is to azeatdiagnostics and analytics layer betweenddta
accesdeveloped in WP2 and thiser interfacedeveloped in WP4. This layer will be designedngkinto
account:

1. needs from user community (through a set of usesjas
2. the state of the art in the diagnostics and amalyields as well as

3. interoperability, extensibility and performancengiples.

Description of work

This work package defines and implements the actital component (engine) responsible for progd
the diagnostics and analytics functionalities iInCETERA, a set of diagnostics driven by three défei
use cases jointly with the ETCETERA data manage plamnt

This work will be linked to WP2 regarding optimakass to the data storage, WP4 in terms of furaliiees
exposed to the interface and WP5 for the non-expsets’ requirements. It will provide the proq
intermediate layer between EO and model data fropeéhicus and other platforms (input) and diagesy
(output). Starting from existing tools/frameworksthe Big Data landscape, this WP will identify thest
suitable solutions with respect to the project otdjes, jointly with the proper adaptation actiedito deliver
a scalable, extensible, modular and robust analgicl diagnostics layer. A close link between\this and
the CDS (Copernicus Climate Data Store) will bealeligshed to follow the advancement of the C

diagnostics. Even if, at this stage, the other @uapes services (CAMS, CMEMS, CLEMS, EMS) do
have any similar “toolbox”, close attention will Ipaid to the different ongoing efforts regardinggé
components. The exact type of satellite of datae(l®, 1 or 2 as defined in Copernitdysthat the
diagnostics will access will be defined by the case themselves.

n

er

=,

DS

Toolbox® to avoid duplication of work and ensure compleragtyt regarding the developments of the

N't

This WP will be also in charge of defining the Ditanagement Plan.

53 https://climate.copernicus.eu/tenders/c3s25-soévamvelopment-climate-data-store-cds-toolbox
54 https://sentinels.copernicus.eu/web/sentinel/us@tes/sentinel-1-sar/product-types-processing-fevel
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Task 3.1: Surrounding layers interface definition -Period:M1-M4, leader: CMCC (2PM)
contributors: BSC (2PM), CG (1PM)

This task led by CMCC will define the proper insé between the analytics & diagnostics layer hag
user interfaces provided by WP4. Taking into actmteroperability, this interface will properly deuple
the end-users applications from the analytics aagnidstics engine.

Task 3.2: Study of state of the art of diaghostickamewaorks - Period:M1 - M6, leader: KNMI
(4PM), contributors: BSC (4PM), CMCC (2PM), CG(2PM)

Review of existing frameworks enabling diagnostiased on their compatibility with the project olbjees.
The list of some commonly used frameworks incluges it is not limited to): Ophidia, CAFE, CMDA
ESMValTool, s2dverification, KNMI Prov, BSC COMRGlimate4Impact portal. The compatibility of ea
of the platforms with the project objectives wil bvaluated according to the following criteriastability,
scalability, modularity, as well as adaptabilityttwihe user requirements coming from the use chefased
in T3.3.

Task 3.3: Use cases definitionReriod:M1 - M4, leader : GCS (4PM), contributors: BSC (4PM),
KNMI (2PM) , CG(2PM)

Study and definition of end users use cases. Thsilpbty to access at the same time and in theesaay
to a huge variety of data give us the possibibitintagine different scenarios for very diverse kirid
customers which could be able to exploit servideh@ ETCETERA platform or to create their own on4
on top of it. In particular, we will define threseaicases:

1. Scientific Community (BSC). Due to the increasing complexity of atmospheric etedtheir
evaluation is an increasingly issue. In the last jears many studies demonstrated the rol
mineral dust in a huge variety of human activitsegl in general in the whole society (heal
agriculture, transports, industry, ...). For thesesoms, this use case will be defined as a (neglr)
time performance analysis of a dust models ensethiegh calculation of various statistics w
the aim to compare models’ outputs against Earge@ations (in-situ and satellite products). T
model evaluation will be extended to other typepdalfutants (ozone, NOX, ...) to cover a wig
spectrum and to enable researchers to better uaddmsnd evaluate model predictions and impf
the science within the models themselves.

2. Business Sector (GCS)Development of specific use cases for the indstector, where th
analysis of air quality can reduce costs or in@eadue of existing processes and infrastruct
E.g. analysis and assessment of real estate pespaccording to their outdoor pollution levels g
increase of value with pollution reduction measweta. The creation of predictive computatio
pollution level models for particles and gases Oase satellite images would have benefits
customers from the health sector and could be elqmhto insurance providers and even furt
Particulate Matter of the class PM2.5 and UFP dfite Particles), as well as NOx and th
concentration img/m?® have the highest research priority, causing amargconomic damages
over 1.48 billion € in Europe.

3. Public Body (KNMI) Policy makers (city halls, local governments a$i agat national, Europes
and international level) have already officiallypegssed interest on having the evaluation of
measures to prevent air pollution and access te tdfering analysing and comparison of differs
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oxides (NOx). A use case providing for instancetiterly concentration fields of NO2 for an urbgn
area might be defined and validated through thegiaition and exploitation of operational
alternative air quality networks as part of the EMERA data access platform provided by WP2

to evaluate the heterogeneity and high-resolutiapabilities of the data. By establishing
scientific use case, implemented measurementsipdbkt can be analysed and evaluated on
efficiency, to establish a comparison on efficiency

Task 3.4: Big Data analytics and diagnostics enginePeriod: M7 - M30 leader : BSC (11PM)
contributors: KNMI (4PM), CMCC (6PM), ENEA (4PM), CG(1PM)

This task relates to the implementation of a sesi@# Big Data analytics and diagnostics enginartify
from selected framework in T3.2, this task will lunte all the needed implementation and adaptsg
activities to deliver the proper diagnostics congrarto WP4, exposing the standard interfaces difimg
T3.1. The engine will be based on two separate tesduhe former addressing basic analy

functionalities, the latter, built on top, able ¢ochestrate multiple analytics operators into camypl

dataflows. Optimizations exploiting equivalencessutegarding the analytics layer will be implemdrite
address efficient dataflow execution. Based onrélggiirements coming from T3.3, the analytics mod
will be properly extended to include all the cotglding blocks for the diagnostics.

The analytics engine (which will perform the congiigns as close as possible to the data to 4
unnecessary data transfer overhead), will be caedeiw the WP2 access layer, through a conng
(developed in this task) to retrieve the input dataded for the diagnostics. This task will alseecdhe
delivery of the diagnostics output in differentrf@ts. Finally, enabling Traceability and Provenatocds

he
their

tion

2
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for Earth Sciences and EO Diagnostics Tools willifnestigated, features for traceability within the

software model will be evaluated and integrationthed W3C-PROV concepts and compliant soluti
around the diagnostic package will be performed.

Task 3.5: Users oriented diagnostics implementatioand validation:Period:M7 - M30 leader: BSC
(15PM) contributors: CMCC (11.5PM), ENEA (6PM), GCS(5PM) , CG(1PM)

According to the results of tasks 3.3, a secondkbld diagnostics and analytics definition, confagion
and querying will be implemented through an itejoint collaboration process between the scientie
case responsibles and software engineers. A testdmmethodology will be adopted during t
development phase of the diagnostics implementalibe diagnostics type of each task will be defi
according to the use cases and the needs expregdbd partners. These diagnostics and analytitts
include at least time-series, spatial subsettiagd, statistical verification of models outputs agaiEarth
Observations. Once implemented, the diagnostidsoeilvalidated against the use case they were foui
by the users themselves. This task will be diserattgd into three sub tasks described below.

T3.5.1 Science oriented diagnostics: implementationtasting - leader: BSC - contributors: CMCC,
ENEA M7 - M30

T3.5.2 Industry oriented diagnostics: implementation texling - leader: GCS- contributors: BSC
CMCC, ENEA M7 - M30

T3.5.3 Policy makers oriented diagnostics: implementatiad testing - leader: BSC contributors: KNN
CMCC, ENEA M7 - M30

DNS

hed
Wi

—

Task 3.6: Data Management Plan: Period M1-M6, leadeBSC (2PM), Contributors: BSC
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As described in section 2.2.c, a detailed data gemant plan will be delivered at M6, in which pseci
description of data storage, formats and stand#sed in the project will be described. The plan kel
updated annually and an intermediate version wiltiblivered at M15 and final version at M30.

Deliverables(brief description and month of delivery)

e D3.1: Project analysis and requirements reportk3 82-3.3 outcomes description, will includg
architecture and interfaces repoBEC, M6,
D3.2: First pilot (Tasks 3.1-3.4-3.8SC, M14
D3.3: Advanced prototype (Tasks 3.1-3.4-3B%C, M22
D3.4: Fully tested and validated prototype (Tasks34-3.5)BSC, M30
D3.5a: Data management plan, (Tasks B&C, M6
D3.5b : intermediate Data management pBE®C, M15
e D3.5c : final Data management p/]&85C,M30
Milestones(brief description and month of delivery)
e M3.1: System design finalized (associated to DMD),
e M3.2: First pilot (basic functionalities) (assoedtto D3.2), M14
e M3.3: Advanced prototype (extended functionaliti@sgsociated to D3.3), M22
e M3.4: Fully tested and validated prototyFerst production version), M30
Dedicated KPlIs:

K3.1: Number of core diagnostics implemented irbT Jarget for M15 is 3, for M30 is 10.

Target for M15 is 2, for M30 is 5.
e K3.3: Standardized questionnaires will be usedataate the acceptance of the implementatio

K3.2: Number of implementation and adaptation @i to deliver the proper diagnostics engipe.

terms of usability, effectiveness and relevancegdieby M30 is acceptanee70%.

WP4 - User Interface

Work package number 4 | Lead beneficiary | CG
Work package title User Interface
Participant number | 1 2 3 4 5 6 7
Short name of participant CG BSC | KNMI ENEA |[RA | GCS CMC
S C
Person months per | 30 2 5 9.5 4
participant:
Start month 7 End 30
month
Objectives

The objectives of work package WP4 is to offer ssdithe system an interface to interact with thlatson.
The primary focus is on the graphical user intefie the end users of the use cases that will detrette

the platform. Interfaces will also be hosted tophes$ers that are using the platform to develop nses
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cases. The work package also includes the hostilgoperation of the user interface layer and
components, as well as the integration with theslolayers provided by WP2 and WP3

its

Description of work

This work package will define, develop, deploy, texsd operate the user interface layer. It willibked
with WP2 for optimal access to the data and infdiona with WP3 for execution of analytics and desp
of results and WP5 for users’ requirements. Thiskvpackage requires inputs from WP2.4 and WP 3.

Task 4.1: GUI for use cases, Period M7-M15, leadelCG (8PM), contributors: BSC (1PM), GCS
(2PM): This task will ensure the creation of the userrfaes for the use cases to be developed as p
the demonstrator of value of ETCETERA, as outlimeg1.1. Specifically an application will be deveéal
in order to allow end-users to access air quatifgrimation and derive direct engagement of withs#h
users through a well-designed application userfexte. It will be developed according to the methlodies
of user-centered design and user experience, fsaolin 81.3. Specific activities in this task nde:

1. Three User Experience (UX) workshops one per @aflers and design for 10 use cases
2. Web or Mobile user interface adapted to uses cassed on UX design, with a maximum of 2(
user interface screens
3. Link with T3.5.1 and T3.5.2 from WP3 in which thimgnostics for the individual use cases wi
be implemented (via task T4.3)

Task 4.2: GUI for data and information, Periods M7415; M22-M24, leader: KNMI (5PM)
contributors : CG (4PM), CMCC (4PM)

The task will integrate common and dedicated Ustarface (UI) tools to support developers, analysts
and curators in controlling, validating and manggime computations and the results obtained through
ETCETERA. More specifically, the interfaces willaie:

1. Browsing and visualising data adopting when possGC compliant viewers, according with
the access services provided by WP2.
2. Observing and supervising diagnostics processes
3. Accessing Provenance information of EO transforomamethods and derived products at varig
level of detalil, for validation and reproducibility
4. Implementation of a diagnostics editor user intefeo help the generation and validation of
diagnostics dataflows by the end users.
The interfaces will leverage from the interactiuadtionalities offered by the components in WP2 and
WP3. The task will take care of performing adaptagito new requirements and graphical harmonisat

Task 4.3: Integration to Data Access and Diagnost¢ Period M7-M24, leader: CG (10PM)
contributors: BSC (1PM), GCS (7.5PM)

This task will ensure the link with the underlyingmponents. It will ensure that the required infation
and processes are properly exposed to the apphcasier interface so that the end users of thé¢isoloan
interact efficiently and naturally with the solutidt includes the following activities.

1. Communication between user interface componentslatadaccess (WP2) and diagnostics lay|
(WP3) via their respective API
Projection of views adapted to use cases

n

art of

us
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3. Logic and workflows adapted to use cases
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Task 4.4 Operations & Support M13-M30, leader: CG §PM)

This task will ensure that the user interface congmds can be hosted with an acceptable servickfteve
the time of first minimal viable product releasegMintil the end of the project (M30).

4. Hosting of the user interface components (web aafiin & logic for use case)

5. Web or Mobile user interfaces adapted to uses chassd on UX design

Deliverables(brief description and month of delivery)

CG, M15
D4.2: Ul design documentation and source code K##),CG, M15

D4.3: Working software in production with 99% awdility from date of first release to M30, (Tas8}.
CG, M30

Milestones(brief description and month of delivery)
M4.1: wireframes of the display per user profilel
M4.2: Ul design document acceptance, M24

M4.3: Acceptance of the ETCETERA framework, M30
Dedicated KPIs

K4.1: Absolute number and rate of increase of amgdions that sign up to the air quality use cass u
interface and increase of active users of theuatity use case user interface.

K4.2: Stability, performance and availability okthir quality use case user interface after inigbdase.

K4.3: Number of displays available per month parysofile, M15 Target: to complete 3 displays per
users profiles by M30

D4.1: User Experience workshop outputs (minutesybbards, wireframes, design elements), (Task 4.

WPS5 - Dissemination & Impact

Work package number 5 Lead beneficiary ENEA
Work package title Dissemination & Impact

Participant number | 1 2 3 4 5 6 7
Short name of participant CG BSC | KNMI ENEA |[RA | GCS CMC

S C

Person months per | 5 5 1 10 45 |15 4

participant:

Start month 1 End 30

month
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Objectives

This work package ensures an effective and highitguaroject dissemination and technology trangfer

through the design of an exploitation plan for ptévsector. All project partners have been assigruel
within this WP to ensure the largest disseminasiod exploitation of the results of the project.

Description of work

The activities described in this section aim at psupng a wide-range dissemination of the
framework/service and the developed demonstratat, ta implement a program of training activities

focused on the application of Big Data technologies€£O. One of the big challenges of this projedbi

strengthen the link between the EO/Climate and [Baga communities, to this end communication and

dissemination activities will take part also duragents like scientific conferences and induswiadkshops|
for both communities.

Task 5.1: Communication & Dissemination plan, Perid M1-M3 Lead ENEA (1PM), Contributors:
CG(1PM)

A dissemination and communication plan provideshalinformation about the planned activities along
the entire duration of the project. Those actigitiave as objective:

1. Assess the impact of the improved workflow enalilgdhe developed framework/service on the

user community.
2. Wide-range dissemination of the framework/servioe gne developed demonstrator

3. Implement a program of training activities focusedthe application of Big Data technologies|on

Copernicus EO data & information
4. Establish a link with policy makers and data prev&d
5. Maximise the cross-fertilisation with the Big Dat@ammunity

Task 5.2: Community & User Engagement, Period M1-M8, Lead ENEA (6PM), Contributors: CG
(2PM), BSC (1PM), RAS (2.5PM), CMCC (2PM)
Dissemination and Communication activities willdagried out, according to the plan developed irkTa
5.1, during the entire duration of the project. Tingn target of those activities are the potentsars of
the developed framework, i.e. SMEs which businesgesgly relies on EO data, scientific centres and
EO data providers, etc.
The activities are the following:

1. Dissemination of promotional materials (brochueaflets, roll-ups...)

2. Preparation of dissemination material targetegptmlised users (project brief, factsheets,
newsletter)

3. Creation of a project strong visual identity

4. Creation of a project website

5. Attendance to events in both the EO and Big Dataaios, including commercial fairs

6. Organization of workshops for a wide range of pt&mnisers

Two workshops held in Rome and Toulouse will prevaddescription of the developed framework/ser
with hand-on sessions for scientific users. Furtteee, a set of topics on BD and data-driven teaigiebk

will be presented. The workshop in Rome will beamiged by ENEA at M13 and will be connected wi

the Data Driven Innovation Open Summit that is heldry year in February to have the opportunity
engage also the SMEs and the start-up acceletataived in the event. A high visibility workshopiliv
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be organised by CG at the end of the project inlduse at M30 to present the final stage of |the
framework/service and the demonstrator. This warsgshill involve audience from different domains and
communities. The list of events and conferencegeadlto the project is presented in section 2.2a.

Task 5.3: Coordination with other initiatives, Period M1-M30, Lead ENEA (3PM) Contributors:
BSC(3PM), RAS (2PM), GCS (1PM), CMCC(2PM)

This task will aim at the creation of synergieshather European and global initiatives (a ligtrigvided

in the table at Section 2.2.a) with the aim to:
1. Establish a two-way communication link with the @omcus initiatives on the implementation ¢f

sustainable industrial solutions and the Big Daialenges

Taking into account any emerging need from the @Gupes user community

3. Promote the project activities through the ReseBxata Alliance (RDA) working and interest
groups

4. Coordinate the project activities with the Copeusi€DS, the Earth Server Federation, nationa
Big Data Networks and the Earth System Grid Federat

n

Task 5.4: Technology Transfer: Periods M9-M12, M2IM30- Lead: Green City Solutions (14PM),
Contributors: KNMI (1PM), CG (1PM)

Green City Solutions will conduct an analysis oa ditcuracy of the tool utilizing and comparing datd
results gathered from measuring equipment front pilojects with data from the ETCETERA framewofk.
Data sets of a research project in Modena, ltatybmaused for this purpose. A pilot project withehsor
implementations and scientific measuring equipméghtbe installed in April 2017 and gather data fof
period of up to two years. Upon confirmation of ttwrelation and accuracy of both data sets difitefe
customer groups from the private and public segtibbe approached and another survey will be cahehl
to establish a business model for services revglanound air quality.

The results from those surveys will be used tordgtee feasible services derived from the ETCETERA
framework and to adapt the framework to the newlbntified business models and the user interface,
linking it with WP4 of the proposal. The intendedt@ome are the establishment of pilot projects With
partners and customers from the private and pelator to apply the technology in real use casdg an
transfer them to service based business modelssimroers from those segments. KNMI DataLab ill

contribute to the exploitation plan for private teedy performing experiments that combine meteamgicial
data, offered by DIAS, with Safety and/or Healtted@om public/private partners hence demonstrétieg
use and exploitation of DIAS. It is worth noting G@ffort for this task is greater than the workkzae
leader effort since the main effort of GCS will bencentrate in this crucial task of the definit@nthe
technology transfer.

Deliverables(brief description and month of delivery)

D5.1: Dissemination & Communication pldBNEA, Task 5.1,M3

D5.2: Public WebsiteCG, Task 5.2,M2

D5.3: Report on the impact of Dissemination & Commiation Activities ENEA, Task 5.2,M30
D5.4: Business model based serviG€S, Task 5.4, M30
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Milestones(brief description and month of delivery)

M5.1: Workshop 1 in Rome, M13

M5.2: Workshop 2 in Toulouse, M30

Dedicated KPI:

K5.1: Number of events attended per month, includexl/ery Progress report

K5.2: Number of organised workshops, included ierg\Progress report

Table 3.1b: List of work packages

WP | Work Package Lead Lead Total Start End
No Title Participant Participant Person- Month month
No Short Name
Months
1 Management 1 CG 35 1 30
2 Data access 5 RAS 49 1 24
3 Analytics and 2 BSC 91,5 1 30
Diagnostics
4 User Interface 1 CG 50,5 7 30
5 Dissemination 4 ENEA 445 1 30
Total person- | 270,5
months
Table 3.1c: List of Deliverables
Deliverable | Deliverable name Work Leader | Type Dissemination Delivery date
package level (in months)
number
D11 Project management Plgr CG R Cco M2
D1.2i Progress repbr 1 CG R PU M6, M12, M18,
M24
D1.3 Final Report 1 CG R PU M30
D2.1 Architecture report 2 RAS R CcoO M6
D2.2 Basic prototype 2 RAS DEM PU M14
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D2.3 Advanced prototype RAS DEM PU M22
D2.4 Consolidated prototype RAS PU M30
DEM

D3.1 Project analysis and BSC R PU M6
requirements report

D3.2 First pilot BSC DEM PU M14

D3.3 Advanced prototype BSC DEM PU M22

D34 Fully tested and BSC DEM PU M30
validated prototype

D3.5i Data management plan BSC R PU M6, M15, M30

D4.1 User Experience CG OTHER | PU M15
workshop outputs

D4.2 Ul design documentationf 4 CG R PU M15
and source code

D4.3 Working software CG OTHER | PU M30

D5.1 Dissemination & ENEA |R PU M3
Communication plan

D5.2 Public Website CG DEC PU M2

D5.3 Dissemination & ENEA [R PU M30
Communication
Activities,

D5.4 Business model serviee GCS R CcoO M30
based

In the table above, the abbreviations corresponidedollowing definitions:

Type:

R: Document, report (excluding the periodic anaffireports)

DEM: Demonstrator, pilot, prototype, plan designs

DEC: Websites, patents filing, press & media adjadeos, etc.

OTHER: Software, technical diagram, etc.

Dissemination level:

PU = Public, fully open, e.g. web
CO = Confidential, restricted under conditions@dtin Model Grant Agreement

Cl = Classified, information as re@atto in Commission Decision 2001/844/EC.

[ETCETERA]
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Table 3.2a; List of milestones

Milestone | Milestone name Related work Due date | Means of verification

number package

M1.1 Setup of the WP1 M2 Progress report

management structure

M2.1 Initial services WP2 M6 Training, and planning
accomplished

M2.2 Basic prototype WP2 M14 New functionality at level “proo
of concept”

M2.3 Advanced prototype WP2 M22 New functionality at level
“basically usable”

M2.4 Basic prototype WP2 M30 New functionality at level “fully
usable & documented”

M3.1 System design finalized WP3 M6 Progress report

M32 First pilot WP3 M14 Basic functionalities

M3.3 Advanced prototype WP3 M22 Extended functionalities

M3.4 Fully tested and WP3 M30 First production version

validated prototype

M4.1 Wireframes of the WP4 M15 Number of wireframes
display per user profile

M4.2 Ul design document WP4 M24 Progress report
M4.3 Acceptance of the WP4 M30 Framework released include in
ETCETERA framework final report validated by EC
M5.1i Workshops held in WP5 M13, Progress report
Rome and Toulouse M30

Table 3.2b: Critical risks for implementation

Risk Management

This section presents the formal procedure to maaad control the project risks and the list ofitientified
risks. Risks to be addressed at every level arects®l with respect to their respective criticakityd
manageability. An anticipated identification of tfigks and the definition of mitigating actions Mik part of
every progress meeting or review.

Note: L: Low, M: Medium, H: High
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Description Of risk Level of WP(s) Proposed risk-mitigation measures
likelihood involved
IT Difficulties to deliver on L WP4, WP5 | Capgemini is a highly experienced industfial
time an operational partner in distributed framework implementatipn
framework & tools using cloud and Big Data technologies. Besides,
Capgemini proposes to mitigate this risk applyjng
a set of procedures and processes that have a
proven to be efficient on numerous of scientifiq or
non-scientific ambitious and successful projects
Technical performances | L WP2, WP4 | Iterative approach with Agile developmgnt
not reached and not method should raise earlier the potential technjical
enough relevant in performances. Many prototypes will be developed
comparison with “classic” to identify the bottlenecks. Besides, a Techn|cal
means Advisory Board (internal technical experts) will
validate and control the technical choices and Wwill
give some recommendations
Delay in DIAS provision M WP2, WP4 | Access to non Copernicus (and already existir|g)
platforms will be provided, allowing to performg
diagnostics and create the user interface with hon
DIAS data.
Delay in the implementatiopL WP2, WP3,| Academic partners are recognized as experts and
of the WP2 solutions, WP4 have a great experience in different domains jand
impacting WP3 and 4 have proven to be groundbreaking actors.
Moreover, the Technical Advisory Board will giye
recommendations to go beyond the state-of-the-
art and improve the European Big Data skills.
Use Availability of data setsto | L WP2 A data availability schedule will be
cases | experiment the use case established to identify the due date and data
needed along the project
Disruption in data
procurement (Sentinel, ArL
quality weather datasets)
Less diagnostics made
available (or lesy
scientifically robust) in thg
WP3 and 4 because of lagk
of data
Not reaching end user L WP3, WP4 | The organization and the Advisory Bodrd
requirements from representing end users are involved in workshops
scientific and tools during the modules definition. The iteratiye
usability for exploration development mode enables to collect feedhack
and visualization along the project life and to adjust and then
mitigates the risk of failing to meet the expected
requirements
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Other IPR and legal issues L WP1, WP5 | During the project, the IPRs will be managed in
WP1.The WP5 technology transfer will tackle this
topic for the future exploitation. The legal issyes
will be managed by the Consortium agreement.

General management issugd/ WP1 During the project, any conflict will be managgd
by the Consortium agreement

Definition critical risk :

A critical risk is a plausible event or issue tltauld have a high adverse impact on the abilitthefproject
to achieve its objectives.

Tables for section 3.4

Table 3.4a: Summary of staff effort

The resources required to perform this project Haen budgeted using a bottom up approach. Theebudg
shows a balanced budget in terms of effort andsc@$ie use of resources is efficient to completa¢iguired
tasks successfully. The project’s work plan haslimeken down in work packages, tasks and indivigaak
elements of each task. Each task has been timdudeldn details and each partner’s effort has lhegigeted

in person hours per activity type. The result eflsehefforts is a very accurate planning of thengaid efforts
needed to complete the project and achieve thectblgs. With total effort of 270.5 person monthsesl
over 30 months, and with 7 strong partners in tesortium, ETCETERA has the critical mass requteed
accomplish its goals. The following table summagizbe use of resources, indicating the number of
person/months over the whole duration of the pldwerk, for each work package, and for each paxida.
The work-package leader for each WP is indicateshmowing the relevant person-month figure in bold.

WP1 WP2 WP3 WP4 WP5 Total Person-
Months per
Participant
CG 25 7 6 30 5 73
BSC 6 39 5 5 55
KNMI 6 10 5 1 22
ENEA 3 10 10 23
RAS 30 4,5 34,5
GCS 9 9,5 15 33,5
CMCC 21,5 4 4 29,5
Total PM 25 52 95,5 53,5 44,5 270,5

The following charts (figure 16) represent the akeesources per partner over the different wortkpges
and showcases the balanced share of work betwegratiners.
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Figure 16: Use of resources per partner and per waakkages

More specifically, the resources foreseen are aselle following distribution: the project managet@VvP1
9%) led by Capgemini covers all managerial and dioation activities. The effort is kept limited tiies to
the experience of the project coordinator and efdbnsortium as a whole, in particular the existingesion
between the scientific partners in previous anderurcollaborations under H2020 and Copernicusepts)
WP2 representing 19% ensures the data accessdamsdtirms, the setup of the core service platfone,
integration of Copernicus and non Copernicus serdgs well as the support, training and testing. WP3
concentrating the main effort with 35%, deals wilte effective diagnostics and analytics of atmosphe
observations interface to perform analyses andgregations calculations, including the state efaint of the
existing frameworks, the setup of the engine fadyics and diagnostics and the users’ needs definlWP4
(20%) ensures integration and validations of trersisases in the final framework, including therapenal
and support aspects. WP5 (16%) properly supportdtegemination and communication activities, the
technology transfer via the exploitation plan fasimess sector via the definition of a businessahselrvice

based.

Table 3.4b: ‘Other direct cost’ items (travel, egunent, other goods and services)

The table below describes for each participanstira of the costs for’ travel’, ‘equipment’, and Ggis and

to

services’
CG Cost (€) | Justification
Travel | 6000 2 persons per 3 project meeting (500€ per meetarg) total of 3000 €
and 2 persons in 3 other project/ UX workshopséiisaation meetings
for 3000€
Audits | 7500 Audits costs when EC funding is greater than 32500
Total | 13500
BSC Cost (€) | Justification
Travel | 6000 2 persons per 3 project meeting (500€ per meetarg) total of 3000 €
and 2 persons in 3 other project/ UX workshopsédarseation meetings
for 3000€
Equipment | 14000 | BSC will provide storage infrastructure for thedaan-based services
be established in ETCETERA. Two sets of tapes (Dataridge 20 Pack
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HPE LTO7, 6TB per tape) are requested to providbestorage for the
data and to have space to work before the DIASagable. BSC also
asked for a fat node (SUPERSERVER 1U SYS-6018UNM&EL
BROADWELL-EP 10C E5-2630V4, 256GB DDR4, T.RED 10GB
PCI-Eto, SATA 4TB) to compute the diagnostics in 3\(hore details in
WP3 description online). Both the fat nodes andalpes will be of
course made available to the all consortium.

14

Publications | 2000 Publication in journals such as Computational Geoses,
Environmental Modelling and software, Computer &wbsciences, Big
Data Research.
Audits | 1500 Audits costs when EC funding is greater than 32500
Total | 23500
KNMI Cost (€) | Justification
Travel | 6000 2 persons per 3 project meeting (500€ per meetarg) total of 3000 €
and 2 persons in 3 other project/ UX workshopséiisaation meetings
for 3000€
Equipment | 2000 Contribution for the temporary storage and compotal resources
allocated on local VMs, for air quality sensor netks data ang
meteorological information for the realisation betETCETERA use cas
Test-bed VMs for the evaluation and outreach t@8K35) of the DatalLaly.
Initial storage resource hosting the provenancesigmry and services.
Total | 8000
ENEA Cost (€) | Justification
Travel | 6000 2 persons per 3 project meeting (500€ per meetarg) total of 3000 €
and 2 persons in 3 other project/ UX workshopsédarseation meetings
for 3000€
Equipment | 6000 Disks for storage Silicon Graphics 1S5160 currectiynected via doubl
fibre channel with a server Silicon Graphics UV20@%6 cores, 1TH
dRAM). The equipment will to be used to store thgacand as a cache fpr
WP2 and WP3 activities.
Other goods and| 11000 | The costs covering the organization of two dissetimm workshops to bg
services held in Rome and in Toulouse.
Total | 23000
RAS Cost (€) | Justification
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Travel | 6000 2 persons per 3 project meeting (500€ per meetarg) total of 3000 €
and 2 persons in 3 other project/ UX workshopséiiseation meetings
for 3000€

Other goods and| 2000 Trade fair material (Brochures, leaflets, ...)
services
Total | 8000
GCS Cost (€) | Justification

Travel | 6000 2 persons per 3 project meeting (500€ per meetarg) total of 3000 €
and 2 persons in 3 other project/ UX workshopséiiseation meetings
for 3000€

Total | 6000
CMCC Cost (€) | Justification

Travel | 6000 2 persons per 3 project meeting (500€ per meetarg) total of 3000 €
and 2 persons in 3 other project/ UX workshopsédrseation meetings
for 3000€

Total | 6000
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Section 4: Members of the consortium
This section is hot covered by the page limit.
4.1. Participants
This section provides with a description of eachras and its main tasks, with an explanationaf fits
profile matches the tasks in the proposal.

Partner 1 Capgemini

Description & Tasks assigned
Capgemini Technology Services France, in partictker sector Capgemini Aerospace & Defense, wigh th
two practices Custom Software Development and itsi§ Data dedicated to the Space domain, arewedol
in the execution of the project. Capgemini has tibparl Aerospace & Defense Centres of Excellenc&)Co
applied to the four sectors of Defense, Air TraMlanagement and Space & Navigation with more th@0Gt
engineers working on engineering services acrods foaations in France, Germany, UK, ltaly, USA,
Canada, Sweden, Netherlands, India and China. Hpgenini Aerospace & Defense CoE can rely on a
highly talented group of specialists with variedlsdets from different disciplines in the AeroSpagomain
and an average of seven years of experience. Capigamested many proofs of concept to demonstitate
benefit of the big data technologies and the ad@duak in Space domain for the data processingrin te
performance, scalability and flexibility of the gtibn. An internal initiative is being industrialiy (ESA
GEORICE project) and will bring to the market sodmsights and Big Data as a service. This platform
establish strong links with experts of analyticd anth the innovative big data players such EMQOsabiata,
SAS, Cloudera or Pivotal. As a leading providelfand data services, Capgemini has the expertide a
experience in delivering big data projects. Opeta,dalong with big data and the actionable insightg
managed analytics can bring is at the heart of @apg's priorities Capgemini has strong skills about
software development. It encompasses all kind fttvsmes: data processing chains, mission-critigatesns
and “Digital Customer Experience” websites for abthrative systems, portals, social networks, mebile
applications.

Regarding Big data and Cloud technologie<Capgemini assets could be grouped according tiotosving
categories:

1) Data hub and processing engines: several projecbanchmarks have been performed, especially
around the Hadoop ecosystem. Capgemini has beenimgnting these solutions for spatial and more
generally science applications since 2011 for 1iBelrl image for instance.

2) Cloud administration to manage central and localéyMnvironments for operational services or
collaborative development environment sharing recssi

3) Common services: Capgemini team has implemented ponofs of concept by using streamed events
or Data Hub Software (DHuS) Sentinel ingestion.

Capgemini brings together leading data technologgds with business and industry sector expeitiselp
get better value from both corporate and exteratd.dThe company knows the opportunities presenyed
new big data sets and help its customer to chdhasé to ensure him stay one step ahead.Capgeamiaiso
help to take control of Big Data and transformitifermation landscape in a way that delivers camlrvalue
and where the information is managed based onahm\t delivers. Working directly with the engimieg
teams of some of the software industry’s most iatioe startups to drive a more consistent managpibach
to the big data ecosystem, the company has condpieti@y big data projects successfully, including:
e Helping a global employment agency to improve timsight into localized job markets, matching job
seekers with openings. Users have been amazee lagcthiracy of our proof of concept.
e Improving a global Telco insight into network usamed identified new commercial opportunities
through Big Data transformation.
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e [ostering a Big Data and Predictive Analytics HEMRC Process Debt Payments More Quickly
More references on Big Data here

Regarding the scientific aspe¢tCapgemini has a good knowledge of the sciencessthrough the Scientific
Office (SO), a pool of 20 PhD researchers on plsysicathematics and engineers. The SO ensures the
operational implementation of scientific resultsclose collaborations with research centres. Thewvation
goal relies on the improvement of Big Data techg@e and the framework to integrate scientific atgms,

in a Cloud infrastructure. The Scientific Officevaééops data processing algorithms for Earth Obsenrva
(radar, optics, with Sentinel-1, Landsat, Radafsatjsat, SPOT, Pléiades, MERIS, SWOT, etc.) amd/ca
out data analysis from other domain (industry, aautic, etc.), define models to discover and exisdded
value from huge datasets; Regarding data scieraqayenini has accumulated an expertise both witki¢ha
machine learning algorithms (classification, clusig regression, recommender systems, etc.) amid wi
advanced algorithms (eg: neural networks, advaapgthization, descriptive and predictive analy$insgt are
designed by the mathematicians from the Scienfffice. Since 2015, Capgemini has been investdtsin
own Big Data platform dedicated to Earth ObservationnamedTech4Earth. This platform is the first step
of the platform Insights & Data as a service fa #pplications handled space data. Capgemini ddrates
its high commitment to address this challenge ilkaboration with our clients and partners throudle t
industrialized developed solutions. Over a 30 yqensod, Capgemini has been consolidated its egpert
based on a consistent high quality delivery sesviitem our Center of Excellence in the area of lEart
Observation and Navigation. Our Space & Naviga@emter of Excellence has built over the past 30syaa
truly impressive track record with many hundredswécessful projects in collaboration with our pars
across Europe. Capgemini’s financial strength, ampsize and its presence in all ESA member states,
300 experienced engineers, project & program masagéh 20-years experience of managing complegepa
related projects, our Scientific Office and ourusttialized ways of working, consolidate Capgensimible
position to manage complex, cross-border projecisereasily, effectively and more efficient. Furtere,
Capgemini has been running the European Data Portddehalf of DG CONNECT, thereby demonstrating
its capacity to work cross-border, cross-orgarssaiin the context of platform development and user
engagement.

List of previous projects and activities connedtethe subject of this proposal:

Fully Automated Aqua Processing Service (FAAPSHunded by ESA is a service in near real time Far t
flooding monitoring using space data and crowdsogrinformation. An additional flood risk predictio
service crossing some soil moisture measured bgatedlite SMOS and precipitation forecasts has lagkeled
in collaboration with a French research labora{@%SBI10),

GEORICE (ESA, 2014-2016)is a dedicated service providing to the rice nwmyg stakeholders’
information and products developed using CoperrBargtinel-1 4 data. In parallel, Capgemini has kg
various demonstrators including for the marine emaktal pollution monitoring using optical satellinages
using Copernicus Sentinel-2 data

EU open data core platform (H2020, 2014-2017)n addition, in his strategy for the big data tedlogy,
Capgemini has been awarded a contract for the gaglot of arEU open data core platform The goal of
this project is to develop, launch and operatddgleslarge-scale pan-European Open Data Portadtwiting
together public data resources from all over Euiiapmne portal covering all European countries,rionpg
the discoverability and the ability to re-use ttiida.

MOONSON (H2020, 2016-2019)MOdel-based coNtrol framework for Site-wide OptiatiON of data-
intensive processes - aims to establish data-dnwethodology to support identification and explioda of

1 https://www.emc.com/collateral/partner-solution-oxew/idg-brief-capgemini-emc-turning-big-data-irag-
opportunities.pdf
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optimization potentials by applying model-baseddptve controls so as to perform plant and sitdewi
optimization of production process. The ambitionM®®NSOON project is shared by 2 significant process
industries from the sectors of aluminium and ptasti

In the present proposal, Capgemini will be take adirthe general management and coordination wittag
leader of the consortium under WP1. Capgeminide aivolved in tasks related for the data acceswpol
under work package WP2, to ensure the whole cemgigtwith the activities defining the user intedamder
the WP4, where acting as leader. Capgemini is eeblas well in the dissemination and impact adisit
facilitating the link with other activities and comanication actions.

Qualification of key personnel

Dr. Florence Daverdon (female)

Holding a PhD in Applied Mathematics in the Bordealniversity (1992), Florence has been workingtfer
past 20 years on various Space & Science relatgdgts. Since she has a vast experience in conapiéx
international projects, Dr. Florence Daverdon wilidorse the role of project following closely thejpct
activities and will ensure the highest quality lod final delivery.

Ms. Lee Cerchiari (female) Lee is web designer (or Ul designer) witlmore than 20 years’ experience. Lee
has worked on many ambitious projects, designirdyiamplementing the design of digitals interfacdse
contributions cover from graphic design to the falization of interactions. Lee is Creative and wetove
and as an Ul designer Lee takes into account @nttrofergonomics, usability and accessibility.

Mr. Roger Rutakaza Maneno (male)

Roger is a senior IT Architect accumulated 20 yedrgxperience on Industries, Space and Aeronautic
domains. He masters JEE (Java), RDBMS, SOA, andhiited systems and Micro services technologiés. H
experience comes from projects implemented for CNESA, Airbus, Snecma and other major actors of
industries, space and aeronautic domains. Rogeevih charge of leading the design and implentemtaf
WPA4.

Dr. Carine Salut (female) After receiving her PhD in Atmospheric Chemigtnthe University of Toulouse
(France) in 2003, Carine then worked as a postedalctellowship researcher at Harvard Universitys@).
Then for the past 10 years, she has fully oriedthés career towards the European R&D project mamagt.
Now, she is currently business developer for sa@efcspace applications in the European context with
special focus on H2020 projects and Copernicus dvamrks. She will be backup Dr Florence Daverdon,
Carine will be available to take over the projecnagement tasks at any time should a problem awcur
additional human resources will be needed at sgreeific point to manage the ETCETERA project.
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Partner 2 BSC

Description & Tasks assigned

The Barcelona Supercomputing Center (BSClas established in 2005 and is a key element of and
coordinates the Spanish Supercomputing Networlghvisithe main framework for granting competitivieE
time to Spanish research institutions. FurthermB8C-CNS is one of six hosting nodes in Francen@ey,
Italy and Spain that form the core of the Partnigrétr Advanced Computing in Europe (PRACE) network
PRACE provides competitive computing time on wasldss supercomputers to researchers in the 25
European member countries. The Center houses ManeMn one of the most powerful supercomputers in
Europe with 48,128 cores and 1.1 Pflops capacite imission of BSC is to research, develop and nm&anag
information technologies in order to facilitateesttific progress. BSC combines HPC service promisamd
R&D into both computer and computational scienife,(earth and engineering sciences) under oneanoof
currently has over 450 staff from 44 countries. B85 collaborated with industry since its creatiamg
participates in various bilateral joint researchtees with companies such as IBM, Microsoft, Ini¥/IDIA

and Spanish oil company Repsol. The centre hasdammely active in the EC Framework Programmels an
has participated in over 100 projects funded bBSC is a founding member of HIPEAC, the ETP4HP& an
other international fora. The ES-BSC activitieshatite focus on global climate modelling and predicare
based on research, development and predictionstiatEC-Earth climate forecast system. EC-Earthés
state-of-the art coupled climate model that is §peiaveloped and used for climate predictions anfbptions

by the European consortium of more than 20 resemndhoperational institutions from European Cefdre
Mid-range weather Forecasts (ECMWEF is providerhaf atmospheric and land components) to ES-BSC.
Beside contributing to the 5th phase of the Coupledlel Intercomparison Project (CMIP5) critical fibve

UN IPCC Fifth Assessment Report (AR5), global clieneesearch activities at ES-BSC enable provisfon o
various historical reconstructions and initial citioths to the EC-Earth community for analysis dhte
dynamics and for seasonal to decadal climate pgreds&c The ES-BSC is a contributor to the I1S- ENEY
European project fostering the integration of thiedpean climate modelling community and the devalent

of Earth System Models (ESM) for advancing the usideding and predictions of climate variabilitydan
change. The ES-BSC is already active in the planmind design of the future coupled climate model
intercomparison project, CMIP6, and is preparingniake key contributions including the groundbregkin
high-resolution climate simulations with EC-Earth.

List of previous projects and activities connedtethe subject of this proposal

COPERNICUS project QA4Seas - Quality Assessment Strategies for MoltieinSeasonal Forecast8SC

is the leader of this project which is aimed ataleping a strategy for the evaluation and quakiytml (EQC)

of the multi-model seasonal forecasts providedhayGopernicus Climate Change Service (C3S) to respo
to the needs identified among a wide range of ialkers. The quality assessment will be user dravah
will put at work the best expertise available oa @valuation of the multi-faceted quality aspedtstate-of-
the-art seasonal forecast systems.

COPERNICUS project MAGIC - Metrics and Access to Global Indices fan@Gite Projectionsthissolution
consists of extending an existing web portal desigior analysing climate data (climatedimpact.eith the
capability to manipulate and combine the data afingrto the specifications set forth in the ITT.eTh
necessary software for these manipulations wiligehe taken from existing tools that have beeretigped
by the partners. The climatedimpact.eu web sité beilequipped with an interface that accepts condsan
from the user and displays the results. The systesign allows interaction with different data ssend
(web) interfaces, and will therefore act as a hotih fior the SIS project portals to collect tailoratbrmation
from the CDS, but also for expert users that doneetd the intermediate step of the SIS.
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COPERNICUS project CLIMAENERGYwill bring together the complementary expertise 7otlimate

research and service centers and 11 energy poaetifi to demonstrate, from case studies, the ilam

from ECVs to actionable information in the energgtsr. It will deliver 9 energy-relevant pan-Eurape
indicators of climate trends and variability witfciepss sectoral consistency, appropriate docunientanhd

guidance, estimation of uncertainties, and a detraticn of use.

COPERNICUS project CAMS 84-Global and regional a posteriori validatjoncluding focus on the Arctic
and Mediterranean area3he main outputs of CAMS-84 are a series of 3-mignthlidation reports for the
near-real-time global products and for those frageeimental chains running in parallel. Validataxtivities
also provide a set of plots and quality monitorstafistics, which are integrated in the CAMS webaitd are
easily accessible together with the products frioenGAMS catalogue.

H2020 project ESIWACE Excellence in Simulation of Weather andh&@ie in Europe (GA 675191vill
substantially improve efficiency and productivity mumerical weather and climate simulation on high
performance computing platforms by supporting thé-®-end workflow of global Earth system modelling
in HPC environment. This will be obtained by imprayand supporting (1) scalability of models, toaisl
data management on state-of-the-art supercompygtarss (2) Usability of models and tools throughbet
European HPC ecosystem, and (3) the Exploitalwfithe huge amount of resulting data.

List of products connected to the subject of thappsal

CALIOPE 2 3Air Quality Forecast System): Caliope, an air gyaforecast system, is also a mobile
application which has been developed thanks to@tpeceived through the MYGEOSS project, as part o
which it received an award as one of the best enmental applications using open data.

WMO Dust Centers: Sand and Dust Storm Warning Advisory and Assessi@gstem (SDS-WAS), R+D
project operated by AEMET and BSC under the umbi@lMWMO to study R+SDS modelling and Barcelona
Dust Forecast CentgBDFC)

EUDAT (EUropean DATa infrastructure), BSC presents asiceeprovide? and as use case pfiot
RDA (Research Data Alliance): BSC is leader of therkdgt Group on Weather, Climate and Air Quality.

Qualification of key personnel:

Francesco Benincasgmale) holds a Master’'s Degree in "Software Engimg" from the "Alma Mater
Studiorum - Bologna University" (Italy) in 2004. t&f working in the private sector on web and dataeba
development and automatic shop applications, hdedtahis experience in supercomputing and data
manipulation (SCS, CINECA spin-off - Bologna - {tabriented to biomedical simulations, participgtio
several FP6 and FP7 European projects . Since 201§ at the Barcelona Supercomputing Center (BSC)
working on air quality data management, procesamjvisualization. He is in charge of data procesand
management and web development and maintenande VMO SDS-WAS NA-ME-E Regional Center
(SDS) and the Barcelona Dust Forecast Center (BDB@h projects operated by a consortium of BSC and
AEMET (Spanish Meteorological Agency) under the uatla of the World Meteorological Organization
(WMO) with the goals to improve the understandifigand and dust storms phenomena through air gualit
models comparison and evaluation (SDS) and to @geoan operational daily dust forecast over the

2http://digitalearthlab.jrc.ec.europa.eu/activitagfeoss-applications-your-environment/57752

3 https://www.bsc.es/es/news/bsc-news/caliope-eukagifin-displays-air-pollution-forecasts-through@utrope
4 the first SDS forecast operational system offigialpported by WMOhttp://dust.aemet.es/

5 https://www.eudat.eu/eudat-cdi/partners

6 https://www.eudat.eu/communities/support-to-scientesearch-on-seasonal-to-decadal-climate-andxzatity-
modelling
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mediterranean area (BDFC). He is also chairmaheofweather, climate and air quality Interest Gfdopide
the Research Data Alliance (RDA).

Pierre-Antoine Bretonniere (male), holds a Masters Degree in "Mathematicdl lslechanical Modelling”
from the Matmeca engineer school in Bordeaux (FFar@raduated in 2010, he has worked in severabtd
research institutes (CERFACS - Toulouse - Franeggl@n Institute of Climate Sciences - BarceloBaain

and the Earth Sciences Department of the Barcebopercomputing Center). His work focuses on climate
models outputs, data management and model couplimgvas the person in charge of the data management
plan and data conventions definitions in the SPEEB® project and has participated in several otheofean
projects. He is also involved in the Research Pdliance (RDA) framework as chairman of the "Weathe
climate and air quality" interest group.

Alicia Sadnchez Lorente(female), holds a PhD in “High-Precision Gamma XrRay Spectroscopy” from
the Johannes Gutenberg University, Mainz (GermaAjfer working at the Helmholtz Institute Mainz
(Germany) in the Nuclear Physics Division as aaggemanager, she joined the Barcelona Supercongputi
Center Earth-Sciences co-leading the computati&aath Sciences group. She has a long experience in
developing computational techniques as well asaladidysis algorithms to deal with huge amount ¢ @Big
Data) and improve Signal-to-Noise Ratio. She hastigg@gated on several international Scientific
Collaborations worldwide and has helped with heeritisciplinary knowledge to consolidate important
european research projects within the framewoHigh Precision Energy technologies. Currently,intarest
focuses on developing Big Data and Machine Leartenbniques in the field of earth sciences.

Infrastructure:

BSC-CNS is the National Supercomputing Facilitpain and hosts a range of high-performance comgputi
(HPC) systems including MareNostrum IV the new sapeaputer, will be 12.4 times more powerful thaa th
current MareNostrum 3 that will have a performacagacity of 13, 7 Petaflop/s. The general purptesaent,

will have 48 racks with more than 3,400 nodes wiéixt generation Intel Xeon processors and a central
memory of 390 Terabytes. The second element of Ntzsum 4 will be formed of clusters of three diéfist
technologies that will be added and updated aslibegme available. These are technologies currbathg
developed in the US and Japan to accelerate tivalaof the new generation of pre-exascale supepeders.

The BSC-CNS is a key element of and coordinate$Sgamish Supercomputing Network, which is the main
framework for granting competitive HPC time to Sisarresearch institutions. Furthermore, BSC-CN&his

of six hosting nodes in France, Germany, Italy 8pdin that form the core of the Partnership for &ubed
Computing in Europe (PRACE) network. PRACE providesnpetitive computing time on world-class
supercomputers to researchers in the 25 Europearenecountries.
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Partner 3 KNMI

Description & Tasks assigned

The Royal Netherlands Meteorological Institute (MN is the national research and information ceffitr
weather, seismology, climate and climate changlearNetherlands. KNMI has a long tradition in opierzal
and scientific activities. As an integral part loé tMinistry of Infrastructure and Environment, KNitovides

on a day-to-day (24/7) basis advice on weathesns#bgical events and climate to national, regicral
local authorities. KNMI is participating in many Eypean projects on climate, weather, seismologiodl
space research, and keeps close ties with mats/sibkeholders. KNMI produces climate scenaricsifport
stakeholders for developing adaptation and mitgastrategies. KNMI has initiated the developmdrthe
global climate model EC-Earth and hosts one ofrtbdes of the ESGF consortium, contributing to the
collection of simulations and observational datadianate change research. The R&D activities caietli
within the institute in the field of Data-Technoleg have produced tools and

services which are adopted across different disgiplin Earth Science. The Data-Technology tearh wil
contribute to the project with their expertise mtal visualisation, adoption and implementation GfGand
metadata standards, integration of workflows fastems orchestration and data-intensive applicat@ous
data provenance. Moreover, KNMI will provide accesthe ESGF data hosted by the local node andostpp
training and outreach activities towards relateg&®nicus projects and external stakeholders.

Relevant previous projects or activities

CLIPC (www.clipc.ey : Climate Information Platform for Copernicus (BIC). The Climate Information
Platform for Copernicus (CLIPC) project has develbpn integrated web- platform of Climate Data Bes/

to provide a single point of access for authortascientific data and information on climate viifity and
change, and the impacts of these. CLIPC suppat€dpernicus Climate Change Services (C3S), whitth w
deliver the next generation of climate and climatpacts data for Europe’s citizens.

CAMS-84 (https://atmosphere.copernicug:e@opernicus project CAMS84, Global and regionpbateriori
validation, including focus on the Arctic and Medlitnean areas. CAMS-84 is a sub-project of CAMS,
dealing with the validation of the services. CAM&Bovides 3-monthly updates of validation repéstshe
global and regional services.

C3S-MAGIC (ongoing): Copernicus project on climate: Metragsl Access to Global Indices for Climate
Projections. The requested output of this ITT féveare to calculate and present metrics, statidfiice series,
and some tailored applications from climate modd¢ad

EPOS Research Infrastructure and E-Science for DalaXbservatories on Earthquakes, Volcanoes, Surface
Dynamics and Tectonics. EPOS aims at creating aEpaopean infrastructure for solid Earth science to
support a safe and sustainable society. EPOS malble innovative multidisciplinary research for etter
understanding of the Earth’s physical and chenpcatesses that control earthquakes, volcanic emngti
ground instability, tsunami, and all those proceshe/ing tectonics and Earth’s surface dynamics.
VERCES?: Virtual Earthquake and seismology Research Comiyerscience environment in

Europe (). VERCE aims at supporting the computati@eismology community by developing a data-
intensive e-science environment to enable innogatigta analysis and data modeling methods that full
exploit the increasing wealth of open data gendrayethe observational and monitoring systems efbbal
seismological community.

! http://www.epos-eu.org
8 http://verce/eu
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List of products connected to the subject of thappsal

Climate4lmpact®:

Climatedimpact portal is the result of a collabimateffort within the European FP-7 project |1S-ENESh
effort directed to Bridging Climate Research Data éhe Needs of the Impact Community. The aim of
Climatedimpact is to enhance the use of researtd alad to support other climate portals. It hasnbee
developed within the European projects IS-ENEEMES2 and CLIPC. Climate4impact is connected to the
Earth System Grid Federation, using certificateebdamuthentication, ESGF search, openid, opendanen
downloading datasets.

ADAGUC!

ADAGUC is a geographical information system to witze netCDF files via the web. The software cdssis
of a server side C++ application and a client SaeaScript application. The software provides sdver
features to access and visualize data over theitwetes OGC standards for data dissemination.

Qualification of key personnel:

Alessandro Spinusos a researcher at the R&D Observations and Dathriology division of the KNMI
(Royal Netherlands Meteorological Institute). Henigolved in a number of international initiativeExusing

on the realisation of e-science infrastructurefiimate and Solid Earth Science Research (CLIFER®E,
EPOS ).At the moment, he is responsible for the @idational Earth Science activities conducted gy th
EPOS (European Plate Observing System) projectcafidborates in the investigation of scalable and
provenance aware Web Processing Services (WPS8)irfmate studies.

Andrej Mihajlovski (MSc) is a skilled robotics software engineer with yeafsexperience in Java
development. After his work in commercial tradinigveloping trading algorithms at several comparies,
decided to go back to his research roots. He ismomking at KNMI, developing OGC services for Capieus
and EU projects.

Bas Mijling (male) is a specialist in algorithm development and daaysis of air pollutant measurements.
He received his Ph.D in 2012 for developing an aded algorithm that combines satellite data wisttesof-
the-art atmospheric models to calculate emissimms known and unknown sources. His research nousgx
on new data-assimilation techniques of these altiet networks in high resolution urban air quatitgdels.

9 www.climated4dimpact.eu
10 www.adaguc.knmi.nl
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Partner 4 ENEA

Description & Tasks assigned

ENEA is the Italian government agency responsitméte areas of new technology, energy and thaisiagtie
economy. Its two fundamental tasks are to condesetarch in these areas and to diffuse the reatltsally.
ENEA’s activities in the Environmental sector invel Environmental surveying and monitoring; Climate
modelling and analysis at global and regional sdalebal change assessment; Research and assesgment
the impact of productive activities on the humar aratural environments; Development of advanced
technologies and new products with low environmldnipact. The Agency has around 3000 staff througho
Italy, operating at nine major Research Centres amiimber of smaller facilities. ENEA has a special
laboratory devoted to Climate Modelling and Impd&SPT-MET-CLIM) with a staff of 15 employees. This
laboratory combines long standing expertise botinénarea of oceanic and atmospheric modellinggnad)
and global) and impact evaluation in relevant ssdinergy, infrastructure, agriculture, ecosysjettssmajor
fields of research are Mediterranean and Africamatie, the analysis of the regional hydrologicaileyand
related teleconnections, energy and environmentaetiing, forecasting applications for renewableregy,
electric grid, infrastructure maintenance and plagqunENEA participates in the many large internaaio
networks/ initiatives, e.g. EERA (European Energs&arch Alliance), ECRA (European Climate Research
Alliance), European Energy Network, MEDENER (Mediémean Association of the National Agencies for
Energy Conservation), TAFTIE (The Association Farchinology Implementation in Europe), Enterprise
Europe Network. In the last five years, the SSPTIMELIM laboratory coordinated the EU-FP7 CLIM-RUN
project on climate services, and it has contributedMPACT2C, SPECS and EUPORIAS, SINGULAR,
PERSEUS EU-FP7 projects and the COPERNICUS SIS EQEM now participating to CRESCENDO
H2020 initiative and to the national program Next®to build a national system for the retrievadrage,
access and diffusion of environmental and climati& drom mountain and marine areas This laboratory
leads and participates to Med-CORDEX initiativestiteg the Med-CORDEX database on ENEA dedicated
servers

Qualification of key personnel:

Dr. Matteo De Felice (malehe is currently staff scientist at the Climate &ofs and Modelling laboratory in
the ENEA Research Centre in Bologna. He has a BiBformatics and Automation, which revolved amdu
the application of nature-inspired optimisation anddelling methods (namely evolutionary algorithans
ensemble of neural networks) to energy-relatedlpned. In 2011, he moved to his current laboratand
since then he has been taking advantage of my bawkd in data-driven modelling and machine learning
deal with several real-world applications where thhen and climate play an important role. He was the
supervisor of the ENEA service for the Dispatch@®ifjce of TERNA, the Italian TSO, and he is the BAE
supervisor for the C3S ECEM project. He was alsolired in CLIM-RUN, SPECS and EUPORIAS FP7
projects.

Dr. Massimo D'Isidoro (male) obtained a degree in physics from University ofdgaa in 1998. In 2003 he
received his PhD in physics from the University Fdrrara. His research interests focus on mesoscale
atmospheric modelling, including transport and dispn of atmospheric pollutants, and data asdimia
techniques in atmospheric models. He has beemieddh various international projects (WMO-COMPARE-
lll, EU-STOWASUS2100, EU-FP6-GEMS, EU-FP7-MACC; EP7-CITYZEN) as well as in national
projects in ltaly (ROSA, CLIMAGRI, MINNI). Since 2@ he is a researcher at ENEA, Air Pollution
Laboratory.

List of previous projects and activities connedtethe subject of this proposal

9
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COPERNICUS project ECEM — European Climatic Energy MixBNEA is partner of this project which
objective is to enable the energy industry andcyofhakers to assess how well energy supply willtmee
demand in Europe over different time horizons, fiieg on the role climate has on energy supply @malaohd.

It will develop, in close collaboration with the exgy sectors, a demonstrator that will offer a cehe
approach for the climate variables/indicators usedower demand/supply balance, an added value with
respect to current practice in the sector, whereateé data and derived ESCIIs are not always phlgic
homogeneous and/or in balance.

FP7 SPECS -Seasonal to decadal climate prediction for the ioygment of European Climate Services:
ENEA was partner of this project and coordinatothaf pilot activities. The project analysed the aetpof
improved climate information, provided by climategdcasts, on the energy and agriculture sectors.

FP7 MACC - Monitoring Atmospheric Composition and Climataving the way for the future GMES
Atmospheric Service, MACC combines computer mothelikations with world-wide observations to monitor
the composition of the Earth's atmosphere and @reetjional air quality.

FP7 CityZen: CityZen aims at determining the air pollution distition and change in and around hotspots
over the last decade from extensive satellite argiti observations and employs a series of difteseale
models to analyze the impacts of air pollution $ymits on regional and global air quality, includpaiential
future changes for various climate scenarios.

10
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Partner 5 RASDAMAN GmbH

Description
Research spinoff rasdaman GmbH has been estabfishedmmercializing the rasdaman technology which

effectively has pioneered Array Databases and rddwechnology leader in this domain. In 2008, samen
GmbH has disclosed large parts of its product tabdish the open-source rasdaman community veigion
parallel to the commercial rasdaman enterpriseia@rsadopting a dual-licensing model. Downward
compatible rasdaman enterprise comprises highbctfe performance boosters, extra functionalityd a
convenience utilities. For both versions the compafiers support, development, and maintenance. The
rasdaman technology has received numerous innovati@ards; since 2016, it is incorporated in theBap
Data technologies list maintained by US magazir@ Réview.

Tasks assigned WP2 leader and WP2 technical cotudrifscalable array services) WP5: standardizagtiuh
further outreach (RDA), exploitation planning

List of previous projects and activities connedtethe subject of this proposal
EarthServer-2 (EU H2020 INFRA)

BigPicture (German Ministry for Food and Agricukir

EVO-ODAS (ESA)

EarthServer (EU FP7 INFRA, finished)

Viseo-Fusion (ESA, finished)

PublicaMundi (EU FP7 ICT, finished)

List of publications or services
e Sample services running rasdamarnttp://eodataservice.org http://earthserver.ecmwf.int/
http://www.planetserver.eu
e Software: rasdamamww.rasdaman.orgvww.rasdaman.copselected awards and appreciations:
o ESA Senior Manager Guenther Landgraf: “The RASDAMp@duct is currently the world

leading environment in this domain and the standanking horse for OGC standardisation
on these innovative data access interfaces.”
US Magazine CIO Review: rasdaman Top Big Data &woiut
Winner, Big Data Challenge, Copernicus Masters 2014
OGC Kenneth Gardels Award 2014 for “extraordinangntcbution in significant and
enduring advances in technical standards”
NASA WorldwWind Europe Challenge winner, 2104
Geospatial World Forum Innovation Award 2013

Qualification of key personnel:

Peter Baumann(male) is founder and CEO of rasdaman GmbH. HesdwlBhD degree in Computer Science
from TU Darmstadt, Germany and is Professor of QaepScience at Jacobs University, Germany. He is
Principal Architect of the rasdaman technology hasl ample experience in international project reseand
management. Peter Baumann is active, often leadingibutor to standardization in the Open Geospati
Consortium (OGC) and ISO bodies, being editor sé@es of adopted international standards. In O&G h
chairing "Big Geo Data" working groups and is edith 12 adopted standards, among them the WCS. suite
In ISO, he is working on the forthcoming SQL / MB#andard which extends SQL with n-D arrays, and on
modernizing the ISO Big Geo Data standards. IrRiéxgearch Data Alliance (RDA), he co-chairs theBatg
and Geospatial Interest Groups as well as the Adatgbase Assessment Working Group. In 2014, OGC ha
honored his contribution to Big Data standardizatigth the prestigious Kenneth Gardels Award.
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Heike Hoenig(female) is Director, Marketing at rasdaman Gmbhke Bolds a Magister in Germanistics from
Oldenburg University and has 20+ years of profesdiexperience in journalism, PR and marketing, éng
doing market studies. In EU EarthServer, she hdasmeed all outreach work for rasdaman GmbH, suh a
trade fairs, newsletters, and social media. Furtslee has played a key role in the concept of thd\l
documentary “Big Earth Data” done in EarthServers®&l on this success she is leading social mettizact
and exploitation tasks in EarthServer-2.

Dimitar Misev (male) is Head of Product Development and a snbataode contributor to both rasdaman
community and enterprise.He holds an MSc degre€ from Jacobs University. In parallel to his
employment with rasdaman GmbH he is pursuing a iRHCS.
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Partner 6 Green City Solutions

Description & Tasks assigned

Green City Solutions was founded in April 2014 ireBden Germany, out of a research project in amiktton
with the Technical University of Dresden and thawdrsity of Applied Sciences Dresden. The visioriref
company is to mitigate climate change and fighpaltution through a highly intelligent and profilea climate
infrastructure for liveable cities of tomorrow. Rbis purpose Green City Solutions created theTCag; a 4
meter high 3m wide and 60cm deep, freestanding which contains specific moss cultures that eats
particulate matter (PM), nitrogen dioxide and ozertegether offsetting 240 t CO2e/ year. The caoitsiton
contains smart sensors collecting environmentaedsas climatic data, to regulate and control whé& and
ensure that moss culture survives. Thus, the GiyThras the same effect as 275 normal urban trees, b
requires 99% less space and 90% less investmesty BityTree has a capacity to clean the air incijonity

of up to 50m. To further increase the efficiency tbe units, Green City Solutions conducts CFD
(computational fluid dynamics) analysis based da dépollution levels in street environment in @odel.
The particle flow is observed in a simulation aetisgcompared to the actual data gathered by th@€gs.

In the beginning of 2016 Green City Solutions waleaed as the first German start-up to participatbe
Open Data Incubator for Europe (ODINE). The profottched over 6 months and was aiming to use open
data datasets to analyse and establish correlatbrear pollution to extreme climatic conditions can
locations.With this information a particle flow gitation could be conducted to calculate the filed
adaptation potential of the CityTree, and in a rsggp visualize the effect of every single CityToeeits
surroundings with a web application. Green Cityulohs’ role in the project will primarily focus dhe use
case definitions in combination with diagnosticshef data from a scientific view and an end-usew\(iWP3).
They will focus on the user impact of the use catestching from municipalities to companies andrev
citizens as existing customers of their servicePHW

Qualification of key personnel:

Zhengliang Wu (male) (CIO)- Business Administration and IT, Wenperience in Germany & China, Focus:
Controlling & IT.

Malgorzata Olesiewicz(female) (Senior Manager Business Developmenitst Elass MA in Economics at
the University of Aberdeen (UK) , two-year work exignce in low carbon transition consultancy, saléesd

in market research and economic modelling. Workeegpce: Pale Blue Dot Energy, Aberdeen Centre for
Research in Energy Economics and Finance.
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Partner 7 CMCC

Description & Tasks assigned

The Euro-Mediterranean Center on Climate Changadration (CMCC Foundation - http://www.cmcc.it/) is

a non-profit research institution funded in 2008wthe financial support of the Italian Ministry Bfucation,
University and Research, that aims at establishi@gnter of excellence focused on integrated sifidymate
change related topics in ltaly. It involves andkéinprivate and public institutions jointly invesiing
multidisciplinary topics related to climate sciemesearch in order to provide full analyses of alienmpacts

on various systems such as agriculture, ecosystarasts, water resources, health, and economiesksho

its networked structure, CMCC Foundation bringsetbgr highly qualified experts/professionals from
different climate research areas in a single unigagtution to develop a global and extensive apph to
climate research including: mathematics, physicenemics and computer science. The following eight
research Divisions work together in an interdisogrly manner: ASC (Advanced Scientific Computir@gP
(Climate Simulation and Prediction), ECIP (Econoritalysis of Impact and Policy), IAFES (Impacts on
Agriculture, Forests and Ecosystems Services), @Déean Modelling and Data Assimilation), OPA (Ocean
Predictions and Applications), RAS (Risk Assessnagrat Adaptation Strategies), REMHI (Regional Models
and Hydrogeological Impacts). The Advanced Scien@omputing (ASC) Division of CMCC Foundation
carries out Research & Development activities om@atational Sciences applied to Climate Change. In
particular, the Division works both on the optintiza of numerical models on HPC architectures dred t
management of big volumes of scientific data logkiorward at exascale scenarios. CMCC Foundation is
also member of the European Network for Earth Sydndelling (ENES) and partner of the Earth System
Grid Federation (ESGF), providing access to 100MBRS data through its data node deployed at the CMC
Supercomputing Center. Finally, CMCC Foundatiopastner of several European and other national and
international projects, working on scientific datanagement, Science gateways, server-side datesisreahd
PaasS for data analytics. The HPC infrastructureaged at the CMCC Supercomputing Centre is composed
of a 960 cores IBM Power6 cluster (peak performel&&Flops) and a 8000 cores Intel Xeon Sandy Bridg
(peak performance 160 TFlops). The total systemiges 180 Tflops of computing power, 1.2 Petabyte o
line storage and 3 PetaBytes Archiving capacityt &ethis infrastructure (1 cluster running 60 €®r30TB
storage, 1 TB RAM) will be committed to this prdjdor testing/validation purposes regarding the déga
solution to be implemented in the project.

Qualification of key personnel:

Sandro Fiore(male) Ph.D., is the Director of the Advanced 8tifie Computing (ASC) Division of the Euro-
Mediterranean Centre on Climate Change. His rebemtivities focus on parallel, distributed, gritblecloud
computing, in particular on distributed data mamaget, data analytics/mining and high performancelzzse
management. He is Visiting Scientist at Lawrenaetinore National Laboratory (LLNL) working at PCMDI
in the context of the Earth System Grid Federa(t8GF). Since 2004, he has been involved into séver
national and international projects like: EGEE (®eycles), EGI-INSPIRE, IS-ENES1 and IS-ENES2,
EUBRAZILCC, ExArch, ORIENTGATE, TESSA, OPHIDIA, CBE-C, INDIGO-DataCloud, ESIWACE
working on data management topics. Since 2010stike Principal Investigator of the Ophidia projext
research project on high performance data analgticsmining for eScience. He is author and co-autho
more than 50 papers in refereed books/journalségaiogs on distributed and grid computing and halds
patent on data management topics. He is editbreddook “Grid and Cloud Database Management” (§prin
2011). He is ACM Member.

Donatello Elia (male), is a post-degree at the Euro-Mediterrai@snter for Climate Change. He is involved
in scientific data management research activitigls 8pecial regard to big data analytics, paralle cloud
computing. Currently he is involved in the EU FPUHfazilCC project, working on the development of a
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PaasS framework for parallel data analytics (Ophidgwell as on the design and implementation®diance
Gateway for climate change and biodiversity. Furti@e, he has working on tool for infrastructure
monitoring (Cacti). He has a good knowledge on laa&lleware (OpenNebula, OpenStack) and interfaces
(OCClI, CDMI).

List of previous projects and activities connedtethe subject of this proposal

EU H2020 Project ESIWACE (Centre of Excellence in #&ulation of Weather and Climate in Europe;
2015-2019ESIWACE is a user-driven Centre of Excellenceim@ation of Climate and Weather in Europe.
In particular, CMCC Foundation participates to salactivities including: enhancing community caipamn
HPC; scheduling and workflow capabilities; implertaion of new storage layouts for Earth System Data
be evaluated on fast (in-memory) data analytianéaorks for scientific data management.

EU H2020 Project EUBra-BIGSEA (Europe — Brazil Colhboration of BIG Data Scientific Research
through Cloud-Centric Applications; 2016-2017)EUBra-BIGSEA aims at providing an abstract framewor
for the development of distributed Big Data applmas. CMCC Foundation leads WP4 on the provisignin
of a fast and Big Data platform integrating mukiplasses of Big Data systems to address multdddssues
(e.g. data storage, querying, transformation, amland mining).

EU H2020 Project INDIGO-DataCloud (INtegrating Distributed data Infrastructures for Global
ExplOitation; 2015-2017) INDIGO-DataCloud aims at developing a data/compmuitatform targeted at
scientific communities, deployable on multiple haade, and provisioned over hybrid (private or pcibé-
infrastructures. CMCC Foundation contributes to W&ks on requirements gathering from the user
communities and dissemination as well as to WPies on libraries and toolkits for user interégcand

big data workflows support (WaaS) for eScience.

EU H2020 Project PRIMAVERA (PRocess-based climatellglulation: AdVances in high resolution
modelling and European climate Risk Assessmenthe goal of PRIMAVERA is to deliver novel, advadce
and well-evaluated high-resolution global climatedels (GCMs), capable of simulating and predicting
regional climate with unprecedented fidelity, ooit2050. The ASC division of the CMCC Foundationl wil
work in WP9 addressing HPC and Data managemeriecials.
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4.2. Third parties involved in the project (including use of third party resources)

ENEA
Does the patrticipant plan to subcontract certain taks (pleasq X
note that core
tasks of the project should not be subcontracted)
During the execution phase of project, ENEA wilbsontract tasks related to the issues relpted
to data reconciliation and transformation to theeltgoment of new principles, methods gnd
tools for big data management. The subcontradtould have expertise on Big Data|&
Databases, with a strong theoretical background.prbject should benefit from this expertigse,
which will complete the panel of Consortium currskils.
Does the participant envisage that part of its workis No third parties
performed by linked third parties[1] involved
If yes, please describe the third party, the link of the participant to the third party, and
describe and justify the foreseen tasks to be performed by the third party
Does the participant envisage the use of contributns in kind No third parties
provided by third parties (Articles 11 and 12 of tke General involved
Model Grant Agreement)
If yes, please describe the third party and their contributions
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Section 5: Ethics and Security
This section is not covered by the page limit.

5.1 Ethics
No ethical issues have been entered in the etismad table in the administrative proposal forms.

5.2 Security[2]
The ETCETERA project contains
- activities or results raising security issu¢:
- 'EU-classified information' as background oulessNO

5.3 Support letters
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Letter of support

To Whom It May Concern,

This letter is designed to supporting to the project entitled ETCETERA to be submitted to the
European Commission under the EO-2-2017 Call

ETCETERA is a proposal lead by Capgemini Technology Services dedicated to provide an
extensible and scalable framework which should be able to orchestrate existing EO/non EQO
dissemination platforms providing to different profiles of users with a homogeneous interface
to retrieve air quality related products such as observational data, numerical models outputs,
analytics and diagnostics calculated. The project brings together world-class research
institutes in Europe with experience in climate and air quality impact modeling such as the
Barcelona Supercomputing Center (BSC), the Italian National Agency for New Technologies,
Energy, and Sustainable Economic Development (ENEA), the Netherlands Meteorological
Institute (KNMI), the Euro-Mediterranean Center on Climate Change (CMCC) together with
private companies specialized in air quality sector (Green City Solutions) and Big Data
Technologies (Rasdaman) having a diversity of climate-related issues. From the beginning of
the project, the aim is to engage with potential users to shape various aspects of the work to
be done

The Sand and dust Storm - Warning Advisory and Assessment System (SDS-WAS) was
launched by World Meteorological Organization (WMO) with the mission to enhance the
ability of countries to deliver to end-users dust observations, forecasts, information and
knowledge to reduce the adverse impacts of airborne dust. Its Steering Committee expects
that SDS-WAS will benefit from the project results. So, it strongly supports the funding of
ETCETERA and is available and willing to participate in meetings and [dedicated discussions
during the three-year period ﬁ

E Terradellas
State Meteorological Agency of Spain
Chair of WMO SDS-WAS Steering Committee

CORREO ELECTRONICO / CORREU ELECTRONIC | o/ Arquitecte Sert, 1
) ! 08005 - Barcelona

Tel 93 2211475
. 93 2211692
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aeros
valley

Pole de compétitivé Aéronautique, Espace, Systémes embarqués

CAPGEMINI Technology Services
Application Services France
Carine Saut

109, avenue Eisenhower

31036 Toulouse Cedex

FRANCE

Toulouse, Feb. 9", 2017

Réf. : 17-ADMIN-CS-029
Subject: Support to the proposal entitled “ETCETERA — ExTensible and sCalable models
EvaluaTion vs Earth obseRvations frAmework” submitted to the EC EO-2-2017 call.

Dear Madam,

ETCETERA is a proposal lead by Capgemini Technology Services dedicated to provide an
extensible and scalable framework which will be able to orchestrate existing Earth Observation/non
EOQ dissemination platforms providing to different profiles of users with a homogeneous interface to
retrieve air quality related products such as observational data, numerical models outputs,
analytics and diagnostics calculated. The project brings together world-class research institutes in
Europe with experience in climate and air quality impact modeling together with private companies
specialized in air quality sector and Big Data technology. From the beginning of the project, the aim
is to engage with potential users to shape various aspects of the work to be done.

We consider that this project is directly in line with the development strategy of Aerospace
Valley competitiveness cluster (France) in the field of digital technology and space applications.

CapGemini Technology Services, member of Aerospace Valley cluster, is the leader of the
ETCETERA proposal.

Therefore Aerospace Valley fully supports the ETCETERA proposal.

Faithfully yours.

Patrick Desiré
Chief Executive Officer

—

Copy : Grégory Pradels / Philippe Lattes — “TOP - felecom./Observation/Position." technical
domain

AEROSPACE VALLEY
118 route de Narbonne — CS 94244 — 31432 TOULOUSE CEDEX 4
Tél. 0561 14 80 37 — Fax : 05 62 26 46 25 - e-mail : contact@aerospace-valley.com
http://www.aerospace-valley.com
N° SIRET : 484 284 526 000 56 — Code APE : 94997
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Eit C:Ilmate_KIC Climate-KIC European HQ T: +44 (0)20 37708038

21 Great Winchester St E: ebrahim.mohamed(@climate-kic.org

London W: climate-kic.org

February 2017

Letter of support
To Whom It May Concern,

This letter is designed to support the proposal entitled: ExTensible and sCalable models
EvaluaTion vs Earth obseRvations framework (ETCETERA) to be submitted to the European
Commission under the EO-2-2017 Call.

ETCETERA is a proposal lead by Capgemini Technology Services, providing an extensible and
scalable framework which will be able to orchestrate existing EO/non EO dissemination platforms
providing to different profiles of users with a homogeneous interface to retrieve air quality related
products such as observational data, numerical model outputs, analytics and diagnostics
calculated. The project brings together world-class research institutes in Europe with experience
in climate and air quality impact modelling, parallel diagnostics and large scale scientific data
management such as the Barcelona Supercomputing Center (BSC), the Italian National Agency
for New Technologies, Energy, and Sustainable Economic Development (ENEA), the
Netherlands Meteorological Institute (KNMI),the Euro-Mediterranean Center on Climate
Change Foundation (Fondazione CMCC) together with private companies specialized in air
quality sector (Green City Solutions) and Big Data Technologies (Rasdaman) having a diversity
of climate-related issues. From the beginning of the project, the aim is to engage with potential
users to shape various aspects of the work to be done

Climate-KIC is a Europe’s largest public-private partnership working to identify climate innovation
opportunity. We support the project, because if successful it will provide stakeholders with new
access mechanism to data allowing adaptable analysis. More importantly from a Climate-KIC
perspective, it will provide entrepreneurial SMEs the possibility to expand their business as users
of the platform and provide policy makers a way to exploit scientific outcomes as an effective
decision support and engage actionable insights.

Kindest regards

= . AL eoca"

Ebrahim Mohamed

Director Education, Climate-KIC

Climate-KIC is supported by the
EIT, a body of the European Union
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, 406 Philip Lyle Building
\\\\ / = University of Reading, Whiteknights
7/ @ titute f Reading RG6 6BX
nstitute ror
s 11
‘ Environmental phone 44 (O)116 6820
Analytlcs email info@the-iea.org
ot February 2017
Letter of support

To Whom It May Concern,

This letter is designed to supporting to the proposal entitied: ExTensible and sCalable models
EvaluaTion vs Earth obseRvations framework (ETCETERA) to be submitted to the European
Commission under the EO-2-2017 Call

ETCETERA is a proposal led by Capgemini Technology Services dedicated to provide an
extensible and scalable framework which will be able to orchestrate existing EQ/non EO
dissemination platforms providing to different profiles of users with a homogeneous interface
to retrieve air quality related products such as observational data, numerical models outputs,
analytics and diagnostics calculated. The project brings together world-class research
institutes in Europe with experience in climate and air quality impact modeling, parallel
diagnostics and large scale scientific data management such as the Barcelona
Supercomputing Center (BSC), the Italian National Agency for New Technologies, Energy, and
Sustainable Economic Development (ENEA), the Netherlands Meteorological Institute (KNMI),
the Euro-Mediterranean Center on Climate Change Foundation (Fondazione CMCC) together
with private companies specialized in air quality sector (Green City Solutions) and Big Data
Technologies (Rasdaman) having a diversity of climate-related issues. From the beginning of
the project, the aim is to engage with potential users to shape various aspects of the work to
be done.

The Institute for Environmental Analytics (IEA) is a cutting edge R&D organization focused on
applying big data analytics in the environmental sector. The IEA supports the funding of the
project, because of the benefits that it will bring to our organization. The |IEA works with other
organizations to help them turn data into competitive advantage, hence having easier access
to relevant data is highly beneficial to us. We hope that ETCETERA will provide, for air quality,
a reliable platform where to retrieve the necessary data for us to analyse and use in targeted
applications.

Date: 6 February 2017 Signature: s VA A/\

Jon Blower, IEA Chief Technical Officer

DELIVERING VALUE FROMBIG DATA
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Letter of support

To Whom It May Concern,

This letter is designed to supporting to the proposal entitled: ExTensible and sCalable models EvaluaTion
vs Earth obseRvations framework (ETCETERA) to be submitted to the European Commission under the EO-
2-2017 Call

ETCETERA is a proposal lead by Capgemini Technology Services dedicated to provide an extensible and
scalable framework which will be able to orchestrate existing EO/non EO dissemination platforms
providing to different profiles of users with a homogeneous interface to retrieve air quality related
products such as observational data, numerical models outputs, analytics and diagnostics calculated. The
project brings together world-class research institutes in Europe with experience in climate and air quality
impact modeling such as the Barcelona Supercomputing Center {BSC), the Italian National Agency for New
Technologies, Energy, and Sustainable Economic Development (ENEA), the Netherlands Meteorological
Institute (KNMI) together with private companies specialized in air quality sector (Green City Solutions)
and Big Data Technologies (Rasdaman) having a diversity of climate-related issues. From the beginning of
the project, the aim is to engage with potential users to shape various aspects of the work to be done

Eurac research is a private research center with specific research activity focused on the Earth Observation
and the monitoring of environment. Eurac research strongly supports the funding of the project. Eurac
research is working with BigData Analytics and more specific with the Rasdaman DataCube Technology.
The platform the project will create could be an important tool to be integrated within the infrastructure
running at eurac research and could also be used in several running or upcoming projects where eurac
research will be involved.

In order to better shape and co-design the tools, eurac research is willing to follow the project along its
development by participating to a few meetings along the three-year periods, and possibly dedicated
discussions with individual teams.

Drususallee/Viale Druso 1 - 39100 Bozen/Bolzano
Tel 439 0471 055 055 « Fax +39 0471 055 058
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Letter of support

To Whom It May Concern,

This letter is designed to supporting to the proposal entitled: ExTensible and sCalable models
EvaluaTion vs Earth obseRvations framework (ETCETERA) to be submitted to the European
Commission under the EO-2-2017 Call

ETCETERA is a proposal lead by Capgemini Technology Services dedicated to provide an
extensible and scalable framework which will be able to orchestrate existing EO/non EO
dissemination platforms providing to different profiles of users with a homogeneous interface to
retrieve air quality related products such as observational data, numerical models outputs,
analytics and diagnostics calculated. The project brings together world-class research institutes
in Europe with experience in climate and air quality impact modeling such as the Barcelona
Supercomputing Center (BSC), the Italian National Agency for New Technologies, Energy, and
Sustainable Economic Development (ENEA), the Netherlands Meteorological Institute (KNMI)
together with private companies specialized in air quality sector (Green City Solutions) and Big
Data Technologies (Rasdaman) having a diversity of climate-related issues. From the beginning
of the project, the aim is to engage with potential users to shape various aspects of the work to be
done

iséo is a company of the Environnement SA group with more than 25 years of experience and an
internationally recognized expertise in the development of specialized software and data
acquisition systems in the field of the air quality monitoring. The customers of iséo are mainly the
Air Quality Monitoring Networks and organizations that are in charge of the air quality monitoring
in large European cities and regions. The possibility of accessing the new services and the data
provided inside this project may benefit to iséo and its customers. As a consequence, iséo
Environnement SA strongly supports the funding of the project.

In order to better shape and co-design the tools, iséo Environnement SA is willing to follow the
project along its development by participating to a few meetings along the three-year periods, and
possibly dedicated discussions with individual teams.

/

Date: /&/Fe L)MLL]C@H—‘ Signature: .....Jacques M,E/DIAVILLA

- (Legal representative) L
1S€0 Environnement SA
230 allée Théodore Monog |
Technopole Izarbel

f 64210 BIDART - FRANCE
Tél. 05.59.41.55.66

Fax. 06.50,41.55,67
8iret 313 897 223 pop 42

€0
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JPI - Connecting Climate Knowledge for Europe
Petra Manderscheid

Executive Director Central Secretariat
Avenue Louise 231
B — 1050 Brussels/Belgium

Date 27/02/2017

Letter of Support

To Whom It May Concern,

With this letter the Joint Programming Initiative Connecting Climate Knowledge for Europe (JPI Climate)
expresses its interest in and support for the research project proposal titled ExTensible and sCalable
models EvaluaTion vs Earth obseRvations framework (ETCETERA) to be submitted to the European
Commission under the HORIZON 2020 call number SC5-31-2017.

ETCETERA is a proposal lead by Capgemini Technology Services dedicated to provide an extensible and
scalable framework which will be able to orchestrate existing EO/non EO dissemination platforms
providing to different profiles of users with a homogeneous interface to retrieve air quality related
products such as observational data, numerical models outputs, analytics and diagnostics calculated.
The project brings together world-class research institutes in Europe with experience in climate and air
quality impact modeling, parallel diagnostics and large scale scientific data management such as the
Barcelona Supercomputing Center (BSC), the Italian National Agency for New Technologies, Energy, and
Sustainable Economic Development (ENEA), the Netherlands Meteorological Institute (KNMI), the Euro-
Mediterranean Center on Climate Change Foundation (Fondazione CMCC) together with private
companies specialized in air quality sector (Green City Solutions) and Big Data Technologies (Rasdaman)
having a diversity of climate-related issues. From the beginning of the project, the aim is to engage with
potential users to shape various aspects of the work to be done.

JPI Climate is an initiative of European member states and associated countries to align national
programmes by jointly coordinating their climate research and funding new transnational research
activities.

Considering the potential relevance of ETCETERA for the overall goals of JPI Climate due to its role in
enabling cross-border research and science-practice interaction and also in fostering interdisciplinarity
and societal relevance, JPI Climate hereby confirms its support for the ETCETERA proposal.

Yours sincerely

[} ~
o )‘l Y/\)\\;_A<, »-Ci ‘/
Petra Manderscheid
Executive Director of the Central Secretariat

Central Secretariat
Joint Programming Initiative JPI - Connecting Climate Knowledge for Europe
Avenue Louise 231 - 1050 Brussels/Belgium — T. +32 (0)2 238 37 02 - 32 (0)4 78 784 262
secretariat@jpi-climate.belspo.be
www.jpi-climate.eu
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cipasser ks hoabres

UMR 3589 CNRM
Météo-France - CNRS
42 av. G Coriolis
31057 Toulouse cedex

Toulouse, 14 February 2017.

Letter of support

To Whom It May Concern,

This letter is designed to supporting to the proposal entitled: ExTensible and sCalable
models EvaluaTion vs Earth obseRvations framework (ETCETERA) to be submitted to the
European Commission under the EO-2-2017 Call.

ETCETERA is a proposal lead by Capgemini Technology Services dedicated to provide an
extensible and scalable framework which will be able to orchestrate existing EO/non EO
dissemination platforms providing to different profiles of users with a homogeneous interface
to retrieve air quality related products such as observational data, numerical models outputs,
analytics and diagnostics calculated. The project brings together world-class research
institutes in Europe with experience in climate and air quality impact modeling such as the
Barcelona Supercomputing Center (BSC), the Italian National Agency for New Technologies,
Energy, and Sustainable Economic Development (ENEA), the Netherlands Meteorological
Institute (KNMI) together with private companies specialized in air quality sector (Green City
Solutions) and Big Data Technologies (Rasdaman) having a diversity of climate-related
issues. From the beginning of the project, the aim is to engage with potential users to shape
various aspects of the work to be done.

CNRM is the research branch of Météo France which priorities amongst several are notably
the multi-space and time scale weather forecast, the physics and dynamics of the
atmosphere, the knowledge and evolution of the climate, with particular emphasis on air
quality. Since the aim of the project is to enhance crucial environmental information through
a smart combination, CNRM strongly supports the funding of the project because it will offer
new interesting perspectives of application to the meteorological outcomes.

In order to better shape and co-design the tools, CNRM is willing to follow the project along
its development by participating to a few meetings along the three-year periods, and possibly
dedicated discussions with individual teams.

Le Directeur de I'UMR 3589-CNRM

e R ste ooy
Marc PONTAUD
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Max-Planck-Institut
fur Meteorologie

Prof. Dr. Guy Brasseur

Senior Scientist
Former Director

Max-Planck-Institut fiir Meteorologie | Bundesstr. 53 | 20146 Hamburg

Max-Planck-Institut fiir Meteorologie
Bundesstr. 53

20146 Hamburg

Deutschland

Tel.: +49 - (0)40 - 41173 - 209
Fax: +49 - (0)40 - 41173 -390
guy.brasseur@mpimet.mpg.de

Hamburg, 31.1.2017

Letter of support

To Whom It May Concern,

This letter is designed to supporting to the proposal entitled: ExTensible and sCalable
models EvaluaTion vs Earth obseRvations framework (ETCETERA) to be submitted
to the European Commission under the EO-2-2017 Call

ETCETERA is a proposal lead by Capgemini Technology Services dedicated to
provide an extensible and scalable framework which will be able to orchestrate
existing EO/non EO dissemination platforms providing to different profiles of users
with a homogeneous interface to retrieve air quality related products such as
observational data, numerical models outputs, analytics and diagnostics calculated.
The project brings together world-class research institutes in Europe with experience
in climate and air quality impact modeling such as the Barcelona Supercomputing
Center (BSC), the Italian National Agency for New Technologies, Energy, and
Sustainable Economic Development (ENEA), the Netherlands Meteorological Institute
(KNMI) together with private companies specialized in air quality sector (Green City
Solutions) and Big Data Technologies (Rasdaman) having a diversity of climate-
related issues. From the beginning of the project, the aim is to engage with potential
users to shape various aspects of the work to be done

The Max Planck Institute for Meteorology is a research institution of the Max Planck
Society. The Environmental Group of the Institute strongly supports the funding of the
project, because the Group will directly benefit from its results. By creating a Big Data
platform that allows the scientists to access Copernicus and other data extract data, it
new and effective diagnostics and analytics of atmospheric observations will be
greatly facilitated. This tool will be very useful in particular for the Air Quality and
Climate communities to interface and retrieve data from models and observations,
and to perform analyses and interpretation calculations.
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Max-Planck-Institut
far Meteorologie

@

In order to better shape and co-design the tools, scientists from our institution are
willing to closely follow the project along its development and to participate to a few
meetings along the three-year periods, and to discuss relevant questions with
individual teams involved in the proposed project.

Sincerely,
CWA/{v\_&/\MLW

Guy Brasseur
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LETTER OF SUPPORT

To Whom It May Concern

This letter is designed to supporting to the proposal entitled: ExTensible and sCalable models
EvaluaTion vs Earth obseRvations framework (ETCETERA) to be submitted to the European
Commission under the EO-2-2017 Call

ETCETERA is a proposal lead by Capgemini Technology Services dedicated to provide an extensible
and scalable framework which will be able to orchestrate existing EO/non EO dissemination
platforms providing to different profiles of users with a homogeneous interface to retrieve air
quality related products such as observational data, numerical models outputs, analytics and
diagnostics calculated. The project brings together world-class research institutes in Europe with
experience in climate and air quality impact modeling, parallel diagnostics and large scale scientific
data management such as the Barcelona Supercomputing Center (BSC), the Italian National Agency
for New Technologies, Energy, and Sustainable Economic Development (ENEA), the Netherlands
Meteorological Institute (KNMI),the Euro-Mediterranean Center on Climate Change Foundation
(Fondazione CMCC) together with private companies specialized in air quality sector (Green City
Solutions) and Big Data Technologies (Rasdaman) having a diversity of climate-related issues. From
the beginning of the project, the aim is to engage with potential users to shape various aspects of
the work to be done

Proambiente s.c.r.l. is a spin-off of the Italian National Research Council, a R&D private no profit
SME, creating prototypes and solutions for environmental surveillance and remediation. We are
involved very interested in new collaborations for innovative solutions/services finalized to the
improvement of Air Quality and mitigation of Climate Change.

Indeed, the proposed actions are performed by means of advanced and innovative services offered
by the consortium, or through the fabrication of sensors, instrumentation and systems suited for
environmental monitoring and analysis, so fitting very well with the mission of Proambiente. For
these reasons Proambiente is willing to follow the project along its development by participating to
a few meetings along the three-year periods, and possibly discuss new projects and future
collaboration with individual teams.

Bologna, 13 February 2017

Pro\ammbiente S.c.rl
Gobetti, 101
40129 Bologna j‘;“‘a“o
C.F/PIVA 03305011201
Sandro Fuzzi
President and Legal representative

Proambiente S.c.r.l,, Area della Ricerca CNR - via Gobetti 101 - 40129 Bologna (BO) Italy
Tel: + 39 051 639 9203 - Fax: + 39 051 639 9216 - info@consorzioproambiente.it = www.consorzioproambiente. it
N. di Iscrizione Registro Imprese di Bologna, CF e P. Iva 03305011201
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Letter of support

To Whom it May Concern,

This letter is designed to supporting to the proposal entitied: ExTensible and sCalable models
EvaluaTion vs Earth obseRvations framework (ETCETERA) to be submitted to the European
Commission under the EO-2-2017 Call

ETCETERA is a proposal lead by Capgemini Technology Services dedicated to provide an
extensible and scalable framework which will be able to orchestrate existing EO/non EO
dissemination platforms providing to different profiles of users with a homogeneous interface to
retrieve air quality related products such as observational data, numerical models outputs,
analytics and diagnostics calculated. The project brings together world-class research institutes
in Europe with experience in climate and air quality impact modeling, parallel diagnostics and
large scale scientific data management such as the Barcelona Supercomputing Center (BSC),
the Italian National Agency for New Technologies, Energy, and Sustainable Economic
Development (ENEA), the Netherlands Meteorological Institute (KNMI),the Euro-Mediterranean
Center on Climate Change Foundation (Fondazione CMCC) together with private companies
specialized in air quality sector (Green City Solutions) and Big Data Technologies (Rasdaman)
having a diversity of climate-related issues. From the beginning of the project, the aim is to
engage with potential users to shape various aspects of the work to be done

Predictia is a Spanish SME that develops data management software solutions for the
meteorology sector. It strongly supports the funding of the project, because if funded, Predictia

will benefit from its results. The technology and services proposed in this project will incredibly
ease the usage of air quality data as well as the development of derived products.

Date: 3rd Febraury 2017 Signature: Daniel San Martin

/

/

General Manager

29
[ETCETERA|] template v20160725

This proposal version was submitted by Carine SAUT on 28/02/2017 17:14:00 Brussels Local Time. Issued by the Participant Portal Submission Service.



Paris, February, 9" 2017

Bertrand BESSAGNET (HDR, PhD., Ing.,)
Chief Scientist

INERIS, Parc technologique ALATA
60550 Verneuil en Halatte

Tél : +33 (0)344556533

e-mail : bertrand.bessagnet@ineris.fr

To Whom It May Concern,

This letter is designed to supporting the proposal entitled: ExTensible and sCalable models EvaluaTion vs Earth
obseRvations framework (ETCETERA) to be submitted to the European Commission under the EO-2-2017 Call.

ETCETERA is a proposal lead by Capgemini Technology Services dedicated to provide an extensible and scalable
framework which will be able to orchestrate existing EO/non EO dissemination platforms providing to different
profiles of users with a homogeneous interface to retrieve air quality related products such as observational data,
numerical models outputs, analytics and diagnostics calculated. The project brings together world-class research
institutes in Europe with experience in climate and air quality impact modeling such as the Barcelona
Supercomputing Center (BSC), the Italian National Agency for New Technologies, Energy, and Sustainable Economic
Development (ENEA), the Netherlands Meteorological Institute (KNMI) together with private companies specialized
in air quality sector (Green City Solutions) and Big Data Technologies (Rasdaman) having a diversity of climate-
related issues. From the beginning of the project, the aim is to engage with potential users to shape various aspects

of the work to be done.

INERIS is a company working in the field of Air Quality Management services for public and private bodies. INERIS
strongly supports the funding of the project, because if funded, INERIS and the community of Air Quality in Europe
will benefit from its results. There is a urgent need to develop big data procedures to analyse the huge amount of
data generated by models and instrument (ground and satellite data) to better assess the air quality mitigation

strategies.

In order to better shape and co-design the tools, INERIS is willing to follow the project along its development by
participating to a few meetings along the three-year periods, and possibly dedicated discussions with individual

teams.
Paris - February, 9th 2017
Bertrand BESSAGNET
Parc Technologique Alata BP 2 F-60550 Verneuil-en-Halatte
Tél +33(0)3 44 55 66 77 fax +33(0)3 44 55 66 99 internet www.ineris.fr
Institut national de I’environnement industriel et des risques
Etablissement public a caractéere industriel et commercial — RCS Compiégne B 381 984 921 — Siret 381 984 921 00019 — APE 7120B — TVA Intracom FR 73 381 984 921
Page 1/1
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5.4 Glossary
Common vocabulary, glossary and acronym referetocegbsites

Analytics: discovery, interpretation, and commutima of meaningful patterns in data. It includeghbo
calculation of statistics from comparison betweerdet outputs variables and Earth Observationsi{in s
satellite, ...) and statistics over time or space.

API: Application Program Interface

B2B: Business to Business
CA: Consortium Agreement
CAMS: Copernicus Atmosphere Monitoring Service

C3S: Copernicus Climate Change Service
CLEMS: Copernicus Land Monitoring Service
CMEMS: Copernicus Marine Environment Monitoring 8ee

Copernicus core services: service information eelato land, marine (CMEMS), atmosphere (CAMS),
emergency security and climate (C3S) data

CSW: Catalog Service for the Web
DIAS: Data and Information Access Services

Diagnostics: calculation of new variables from céamaltion of existing ones
DMP: Data Management Plan

EMS: Emergency Monitoring Service

EC: European Commission

EEA: European Environment Agency

EO: Earth Observation

ESA: European Space Agency

ESGF: Earth System Grid Federation

EUMETSAT: European Organization for the Exploitatiof Meteorological Satellites
ECMWE: European Centre for Medium-range Weathee€asts

GUI: Graphical User Interface
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IG: Interest Group

IGS: Integrated Ground Segment
10T: Internet of Things

IP: Intellectual Property

IPR: Intellectual Property Rights

OGC standards: OGC(R) standards are technical demtisnihat detail interfaces or encodings. Software
developers use these documents to build openactsfand encodings into their products and servitese
standards are the main "products" of the Open GdiadpConsortium and have been developed by the
membership to address specific interoperabilitylehges

MVP: Minimum Viable Product

QEMS: Quality and Environmental Management System
QMS: Quality Management System

RDA: Research Data Alliance

RDV: Rapid Design Visualization

SME: Small and Medium Enterprises

SaaS: Software as a Service

TRL: Technology Readiness Level

Ul: Users Interfaces

UUID: Universally Unique Identifiers
WCPS: Web Coverage Processing Service
WCS: Web Coverage Service

WG: Working Group

WMO: World Meteorological Organization

WMO GAW: WMO Global Atmosphere Watch - WMO program aimatgunderstanding and control the
increasing influence of human activity on the gladtanosphere

WMS: Web Map Service

1 http://www.wmo.int/pages/prog/arep/gaw/history.html
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Lists of publications relevant to this proposal:

10.

11.

12.

13.

14.

Author: Spinuso, A., Cheney, J., & Atkinson, M. 13&). Provenance for seismological processing
pipelines in a distributed streaming workflow. INDET/ICDT Workshops (pp. 307-312).
doi:10.1145/2457317.2457369

Co-Author, Filgueira, R., Krause, A., Atkinson, Mlampanos, I., Spinuso, A., & Sanchez-Exposito,
S. (2015). dispel4py: An Agile Framework for Datdeinsive eScience. 2015 IEEE 11th International
Conference on E-Science, 454—-464. doi:10.1109/a8ei2015.40

Co-Author Atkinson, M., Carpené, M., Casarotti, Elaus, S., Filgueira, R., Frank, A., ... Vilotte, J.
P. (2015). VERCE delivers a productive e-Sciencgerenment for seismology research. E-Science
(e-Science), 2015 IEEE 11th International Confeeemt, 224—236. doi:10.1109/eScience.2015.38
Co-Author, Gesing, Sandra and Atkinson, Malcolm &ildueira, Rosa and Taylor, lan and Jones,
Andrew and Stankovski, Vlado and Liew, Chee Sun 8pithuso, Alessandro and Terstyanszky,
Gabor and Kacsuk, Peter (2014, November). Workfliovesdashboard: a new generation of usability.
In Workflows in Support of Large-Scale Science (WCH}, 2014 9th Workshop on (pp. 82-93).
IEEE.

W. J. Som de Cerff, Monique Petitdidier, A. GemubdHorstink, H. Schwichtenberg (july 2009).
Earth science test suites to evaluate grid toadsnaddleware - Examples for grid data access tools,
Earth Science Informatics, DOI: 10.1007/s12145-0022-y

L. Cinquini, D. Crichton, C. Mattmann, J. Harney, &ipman, F. Wang, R. Ananthakrishnan, N.
Miller, S. Denvil, M. Morgan, Z. Pobre, G. M. Bel.. Doutriaux, R. Drach, D. Williams, P. Kershaw,
S. Pascoe, E. Gonzale8, Fiore R. Schweitzer,The Earth System Grid Federation: An open
infrastructure for access to distributed geospatthlta Future Generation Computer Systems,
Volume 36, July 2014, pp. 400-417, ISSN 0167-73%¥://dx.doi.org/10.1016/j.future.2013.07.002.
N

S. Fiore A. D'Anca, C. Palazzo, lan T. Foster, Dean N.Idfits,G. Aloisio: Ophidia: Toward Big
Data Analytics for eSciencéCCS 2013, June 5-7, 2013 Barcelona, Spain, |IGO&me 18 of
Procedia Computer Science, pp. 2376-2385. Elsg\det,3).

D. Elia, S. Fiore A. D'Anca, C. Palazzo, I. T. Foster, D. N. Wittia,G. Aloisio: An in-memory based
framework for scientific data analyticACM Conference Computing Frontiers 2016, pp. 429-

M. Pléciennik,S. Fiore G. Donvito, M. Owsiak, M. Fargetta, R. Barbera,BRuno, E. Giorgio, D.

N. Williams, G. Aloisio: Two-level Dynamic Workflow Orchestration in the I DataCloud for
Large-scale, Climate Change Data Analytics Expenitse International Conference on
Computational Science, ICCS 2016, pp. 722-733.

S. Fioreet al, “Distributed and cloud-based multi-model analytisperiments on large volumes of
climate change data in the Earth System Grid Fetitemaeco-system”IEEE Big Data Conference
2016, December 5-8, 2016, Washington [to appedEBEXplore].

[Software] CMCC provides the Ophidia softwarettf://www.ophidia.cmcc.)f a cross-domain big
data analytics framework for the analysis of séfientmulti-dimensional datasets. The framework
exploits a server-side, declarative, parallel apphdfor data analysis and mining.

P. Baumann, |. Manolescu-Gouijot, L. Trani, Y.E.rnoalis, G.G. Barnaf6ldi, L. Dobos, E. Banyai:
Proceedings of the 28th International Conferenc&oientific and Statistical Database Management
SSDBM 2016 Budapest, Hungary, July 18-20, 2016. ACM 2016

P. Baumann, V. Merticariu, A. Dumitru, D. Misestandards-Based Services for Big Spatio-Temporal
Data. Int. Arch. Photogramm. Remote Sens. Spatial $af., XLI-B4, 691-699, doi:10.5194/isprs-
archives-XLI-B4-691-2016, 2016.

G. Merticariu, D. Misev, P. Baumaniteasuring Storage Access Performance in Array Dadab
Proc. 7th Workshop on Big Data Benchmarking (WBDOBg@cember 14-15, 2015, New Delhi, India
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15. D. Misev, P. BaumanrEnhancing Science Support in S®lroc. Workshop Data and Computational
Science Technologies for Earth Science Researclo¢eted with IEEE Big Data), Santa Clara, US,
October 29, 2015

16. A. Dumitru, V. Merticariu, P. BaumanriExploring Cloud Opportunities from an Array Datalkas
PerspectiveProc ACM SIGMOD Workshop on Data analytics in @eud (DanaC'2014), June 22 -
27, 2014, Snowbird, USA

17. P. BaumannOn the Management of Multidimensional Discrete DAtaDB Journal 4(3)1994,
Special Issue on Spatial Database Systems, pp.44Bi(note: paper introducing the concept of Array
Databases)

List of identified international sectoral events
Data Driven Innovation Open Summit: http://2017adi#iveninnovation.org/

International Conference on Web Engineerimtp://icwe2017.webengineering.org/

Int. ACM SIGMOD Workshop on Managing and Mining kitred Geo-Spatial Data (GeoRich):
http://www.public.asu.edu/~jiayu2/georich1l7/

Copernicus Symposium on Climate Services: http:ihe-iea.org/events/copernicus-symposium-climate-
services/

Data.Space: http://www.dataspace.xyz/

EUMETSAT Meteorological Satellite Conference:
http://www.eumetsat.int/website/home/News/ConfeesanidEvents/DAT_3212307.html

[1] A third party that is an affiliated entity or has a legal link to a participant implying a
collaboration not limited to the action. (Article 14 of the Model Grant Agreement).
[2] See article 37 of the Model Grant Agreement
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