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WHY STUDY THE OCEAN?
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WHAT IS ARGO?

Argo is the first global real-time in situ observing network in the history of
oceanography.

* Argo represents a fleet of about 4000 autonomous floats, deployed all over the
world ocean, up to depths of 2000m to the abyss.

* They carry sensors to report profiles of ocean properties (temperature, salinity and
possibly up to 6 biogeochemical parameters).
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Contribution of the EuroArgo European Research Infrastructure Consortium (ERIC) to the Argo observing network
Latest locations of operational profiling floats (data distributed within the last 30 days)
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WHAT IS ARGO?

* Argo floats perform
measurements while TEN DAYS CYCLING OF AN ARGO FLOAT
actively going up and
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change research and
for ocean analysis and
forecasting systems.
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WHAT IS EURO-ARGO?

Euro-Argo sustains and optimises the European
contribution to the international Argo programme,
providing, deploying and operating nearly 25% of the
floats network.

* The Euro-Argo European Research Infrastructure
Consortium (ERIC) was created in May 2014, as part of the
2000 ESFRI Roadmap and engages the countries and their

ministries. i

Institutes  Scientists

* Euro-Argo ERIC has matured to the stage that it is now able
to initiate network upgrades in response to specific
European research interests, especially towards high
latitudes, biogeochemistry (BGC) measurements to study

ecosystem parameters and greater depths, till the abyss. See:
https://doi.org/10.13155/71937
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https://www.esfri.eu/esfri-roadmap
https://doi.org/10.13155/71937
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WHO ARE EURO-ARGO MEMBERS?

* The Euro-Argo ERIC is | The Euro-Argo ERIC National Members
composed of 12 countries \

and 1 Candidate Member S

@ Member / t\l\*
and is coordinated by the ® Condidat %
rg

. Observer

Euro-Argo ERIC Office, TR

hosted by Ifremer (France). COUNTRIES
+ Continuously engaging gy

with EU and Pan-EU EMODnet
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European Argo network.
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WHO ARE EURO-ARGO MEMBERS?

* Argo’s success is mainly due
to the high degree of
international cooperation
behind the initiative and
European partners have
played a crucial role in the
set-up and development of
the Argo network.

* Activities implemented at
the Euro-Argo ERIC are
coordinated and shared
between the ERIC Office
and the National
Members.

P

he different Euro-Argo activities and the tasks shared

between Euro-Argo ERIC Office and National Members

ERIC Office’s tasks Euro-Argo ERIC activities | National Members’ tasks

Ensure coherence with Argo
international strategy

« Implement a strong Euro-Argo
programme

« Define Euro-Argo roadmap

Ensure coherence with national
roadmaps

Organise centralised float
procurement and international
collaboration for deployments

» Enhance and optimize European
contribution to Argo

«» Support % of the global network

Organise float procurement
& deployments

= Coordinate European
contributions to Argo data
management

« Organise training

Enhance the Argo system
and data quality

Run (Global) Data Assembly
Centres and Argo Regional
Centres

- Develop and implement tools for
“At-sea monitoring”

« Test float performance (Ifremer
facilities)

Monitor and improve float
behaviour and lifetime

« Test float performance in situ

« Enhance float technology

- Watch on new possibilities
and new users needs

« Organise joint R&D activities

Develop the Euro-Argo
strategic plans, including test
and integration of new sensors
measuring new parameters

« Develop innovative sensors

« Coordinate national R&D
activities

Maintain centralised
communication tools and
activities

Enhance Euro-Argo visibility and
awareness

Organise outreach activities and
maintain Argo nationalgve bsites




EURO-ARGO GOVERNANCE

* The Euro-Argo ERIC requires strong
coordination embedded in an effective
governance structure.

* The ERIC’s aims are described in the
Euro-Argo Strategy, which takes into
account international, European and
national requirements.

The Scientific and Technical

The ERIC Office Advisory Group (STAG)

The Council

The Management Board

Defines the broad stra-

tegic direction of the

ERIC and its evolution.

It is composed of one
delegate per member.

Supervises the operation
of the Euro-Argo ERIC,
ensures that it operates

Responsible for the imple- Advises on any scientific and
mentation of decisions & technical matters.
programmes adopted by

and evolves in accordance  the Management Board.

with the strategic direction
set by the Council.

Euro-Argo ERIC

The Council

2

The Management
Board

The ERIC
Office

~_~

Maintain and consolidate the global Argo array
and regional coverage for European Seas

\ o

Euro-Argo data
User Group

The Scientific

and Technical

Advisory
Group (STAG)

opernicus
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https://doi.org/10.13155/48526

5 YEARS OF MAJOR MILESTONES
FOR EURO-ARGO

BGC real-time processing implementation

ERIC established © 5t EU DACs and GDAC

e 1 ] . \
¥ & ¢ - Implementation of the “At-sea moni-
g) < ' - toring” service
Feasibility demons- - Deployment and processing of a
large fleet of floats

tration for fleet >, = L \ ¥ -
monitoring ‘) . | : . - Contribution to global array and
| | BT "\ extension to Marginal Seas, polar
regions, the deep ocean and to bio- = ?
geochemical variables @] Pangrazi/LOV-CNRS

2016 2017 2018
Implementation of Implementation of Goal 1: concept
FERT o the Delayed Mode Southern Ocean i | and governance
Publication of tht::‘ Quality Control " = Argo Regional \ L. development
long-term evolution (DMQC) for O- ‘ E Centre (BODC) ).. a |
strategy & chlorophyll a . R - 2 'i Goal 2: data
thanks to . 1 - X : management
Euro-Argo - | § = '::5 ; '
New services for Members: A » N __‘ ¥ ;,.1 i‘ Goal 3:
“central procurement of ' : ',;- [’ i
Core and Deep floats” d ' \3};‘;} u L‘rﬂ | gzié?éﬁiaelnt
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2014 - 2019

To maintain 25% of the global array

To provide additional coverage in theg
European regional seas

To develop further the
infrastructure: improving float
technology and adding new sensors,
improving the data processing and
distribution system

To provide quality-controlled data and
products to the researchers in climate
and oceanography fields, and to the
operational communities

2019

Positive
evaluation
of Euro-
Argo
inJune
2019
by the
Scientific &
Technical
Advisory
Group
(STAG)

EURO-ARGO OBJECTIVES

2019 - 2023

Sustain the existing Core Argo mission. .
\

Develop the extension of Euro-Argo
contribution to the «Global, full-depth
and multidisciplinary Argo mission

Develop scientific and technological
coordination with other ocean
observing networks

Increase the engagement with
European Argo user communities and
stakeholders and reinforce Euro-Argo
visibility.

Operate the Euro-Argo ERIC under
good governance.
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EURO-ARGO OBJECTIVES
2019-2023

As a contribution to extended Argo
strategy, Euro-Argo defined its Five-| THE 5 OBJECTIVES OF THE NEW 5-YEAR PLAN

Year plan and its 5 new objectives, as TT——

Environmental

a contribution to the «Global, full- Research

Infrastructures
(Rls)

depth and multidisciplinary Argo B coos =

design». N

See: https://doi.org/10.13155/71936
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Objective 1 Objective 2 Objective 3 Objective 4 Objective 5

Sustain the Develop the Develop scientific Develop the Operate the Fo) Oh: " 5
existing Core extension of and technological engagementwith Euro-Argo ERIC g bJECtIVe
Argo mission. Euro-Argo coordination European Argo Office under good e & 500
= . = are ro.. o
contribution with other ocean user communities governance. Argo ERIC office unde’

to Argo according  observing networks and stakeholders

to the Euro-Argo and contribute and reinforce
strategy as a to a Global Euro-Argo visibility.
contribution to the ~ Ocean Observing

“Global, full-depth System design
Member States International

and multidisciplinary and its European
Argo” design. contribution through and European Commission Argo

European Ocean b
Observing System k! 10
(EOOS) initiative. -


https://doi.org/10.13155/71936

EURO-ARGO A MAJOR CONTRIBUTOR
TO ARGO

The European
contribution
represents % of
the global array.

| WORLDWIDE : '
DISTRIBUTION OF
EURO-ARGO
(YELLOW DOTS)

AND ARGO FLEET ¢}
(BLUE DOTS)




EUROPEAN CONTRIBUTION TO ARGO

| EVOLUTION OF THE EUROPEAN CONTRIBUTION TO THE ARGO NETWORK
IN NUMBER OF OPERATIONAL FLOATS AND IN PERCENTAGE OF THE

INTERNATIONAL EFFORT
Mumber of operational floats % of the international effort
1000 25%
900_, .............................;________________.,.,..,.,.E..
300~------------------------------é------------- J 20%
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Figure 9: Evolution of the European contribution to the Arge network In number of operational floats (colour, left axis) and in
percentage of the international effort (blue dashed line, right axis). ® OceanOPS/AIC




EURO-ARGO BENEFITS

FOR ITS MEMBERS

« To achieve its objectives, the Euro-Argo
ERIC has established a high level of
cooperation between the 12 National
Members and the ERIC Office.

 Euro-Argo ERIC ensures coherence with
Argo international strategy, enlarging its
community of data users and responding
to their needs.

—
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EURO-ARGO BENEFITS
FOR ITS MEMBERS

The past 5 years have seen consolidation of:

* Centralised float procurement and
deployment.

* Coordinated “At-sea operations”, floats
testing and monitoring activities, maximising
float life expectancy to increase cost-
effectiveness of the Argo programme.

 Strengthened integrated data processing and
services.

* Joint outreach and training efforts. Euro-Argo
organised the 1t European Argo Delayed

Mode Quality Control (DMQC) data
workshop in 2018.

© Noé Poffa/lfreme’



EURO-ARGO BENEFITS FOR SCIENCE
AND OPERATIONAL OCEANOGRAPHY

AT T R Euro-Argo data
f o ',\ European and National contributions in an international network,
e providing accurate and high-quality data on the state of the global ocean
“\'4;90{'/ (real-time data and delayed-mode data) |
s '\.

Operational oceanography

® European Operational centres

3  an
opernicus ~ ECMWF
@ National Operational centres, Hydrographic offices A 1 scientifi
7~ scientific
o ggkigﬁTOR g @ SH M paper a day
e Metoffice (LIS =1/3 = Euro-Argo

: ) N contribution
Marine Institute Metaarological
Foras na Mara  ape Institute { \
va

140 phD ~3 scientific
theses papers
supported aweek

N /

L} [ Non-profit organisations, Business, Public Services & other Research Institutes ]

¥

13 e 14 o
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11 DACS

ARGO DATA SYSTEM

Monitoring :

Data are managed at international level: 2 GDACS | Argo formtion |
FNMOC (USA) Coriolis (France) i Jcommops Float :
{_M= I N database !
. = = [ ke |
» Floats send their measurements to DACs*, archve G B :
where raw data are processed and sent to the dl.
GDACs*: ‘
v'1 GDAC in Europe (Coriolis/Ifremer)
. D o Scientific Operational
v'2 DACs in Europe (Coriolis/lfremer, Franc e coners
and BODC, UK) V.o g o |
EX =
(S,

* 3 ARCs* are coordinated by European partner
v'Atlantic ARC (Ifremer, France)
v'Southern Ocean ARC (BODC, UK)
v"Med & Black Seas ARC (OGS, Italy)

Principal and regional data experts
(delayed mode operators)

5ARCS
N N \ S N
 Argo Information Centre (AIC) at OceanOPS: EEEE B
v'Registration of floats -
v'Information on data (“metadata”) Regional/Global products

*(G)DAC = (Global) Data Assembly Centre
*ARC= Argo Regional Centre 16



ARGO DATA SYSTEM

There are two data flows:

/
. s % .;’-7"

* Real Time f2 ﬂ /" l/\\/’\/ h [ '-5‘.;"\
v'12 hours max I———% 4 —/-
v'Automatic Quality @ -0 ©

Contr()l tests Automatic Real Time Scientific Delayed HadliSaala
‘/ ) 1 1 . Quality Control Test Mode Assessment Consistency Check
Opera’tlona app 1cati DI‘-l§roﬁle per profile - Float by float looking - Look at a batch of floats
at the complete inan area
L4 Delayed Mode « Detect obvious time seriesp
bad data « Check if they are consistent
‘/IZ months » Detect bad sensor with each other
behaviour

v'Detailed time serie
analysis and corrections

v'Ocean & climate science
applications

Additional analysis are then completed at bassin scales (Argo Regional Centres)
17



EURO-ARGO ACHIEVEMENTS

. o . . % of all observations « Data from ARGO NETWORK WITHOUT EURO-ARGO CONTRIBUTION
A significant contribution | coliected by Euro-Argo  Euro-Argo _,5?

in 2018
! Between 2014 & 2018, , Data from
to geOgraph IC the number of Euro-Argo jnternational
. observations has: Argo
eXtens’Ons- increased /

o i N N . ed|terranean Balties

P “-" and Black Seas:100%%;
- Carlbbean Seas 955/6/

6- : e ; N 'ﬁ..l':‘

e Paaﬁc Ocean 3%/' D

AL i _ j\t[antlcﬁa-*ean 535 / g "
%«-" f‘.‘ﬁ%' ¥ oy _ k: .;:. S w- ‘g g m =

T, e = i Southern Ocean N T

All the CTD profiles collected in 2018. The % represents the portion of the 2018 global Argo profiles collected by Errm-Ar_fgoar: in each area.

@ Claudie Marec




EURO-ARGO ACHIEVEMENTS

A boost for extension to biogeochemical
(BGC) and DEEP Argo.

Number of operational floats % of the International effort
1000 100%

800 80%

60%

40% © ),-). Pangrazi/LOV-CNRS

200 20%

0 0%
» Number of operational Euro-Argo floats measuring BGC variables
2009 2011 2013 2015 2016 2019 2021

Number of operational floats

@ Euro-Argo Core @ Euro-Argo BGC = % Deep EU 160 T 40% -

@ Euro-Argo Deep == 9 Core EU == %BGCEU Figure 10: Evolution
140 of the European

contribution to

120

four of the six

OPERATIONAL EURO-ARGO 100 st
FLEATS 80 - number of alctive

26% 31% 29% Euro-Argo floats

.

1 N ! . % measuring that

23% of the network in 2021 & Al e
40 - / 1 1 solid curve), and

percentage of active
Euro-Argo floats
measuring that
0 T T T 1 T T T i T 1T 1 variable in the global
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 array (percentage
of each year on the
curves).
© OceanOPS/AIC
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EURO-ARGO supporting research

+ Data access in average

633 5218

4,53

VISITORS PER MONTH 2 SESSIONS TERABYTES OF DATA
(AVERAGE) SAS) FILES DOWNLOADED
© Coriolis/ADMT24 https fidoi org/1013155/77033
+ Number of publications
Number of publications % of international Argo publications
B — 100%
= 80%
| 60%
| 40%
| 25%
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
@ Finland @ Spain @ Metherlands @ Germany Bulgaria @ Poland @ Portugal .
@ laly France & UK @ MNorway @ Greece @ ireland - % Euiro ve Argo

Figure 16: Euro-Argo publications per year (defined as publications using Argo data with first author’s affiliation in a
European country) in number of publications (left axis) and in percentage of the international Argo publications (right axis).
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PARTICIPATION OF EURO-ARGO IN
RESEARCH PROJECTS

Since 2015, the Euro-Argo ERIC
made significant progress in

. . . Eure-Arga ERIC positive é’\'ﬂhlJ:!liﬁnLl..ﬁ' Seientifie
Operatlonal monltorlng Of the and Technical Advisory Group (STAG) in June 2019

20#‘19 2021 2023

: o]
Argo fleet thanks to its
ici i i s++.  Euro-Argo RISE
participation in European vensrrg e B FEDJ Bt s ot
re S earCh proj e CtS . with Arge E gt ha E:—:;:;z::: that are extended within Eure-Argo
[}
1
aoee @ ‘==  ENVRI-FAIR
ENVERI e ENVRI-FAIR supports the

ENWVER I implementation by the Ris af
best practices for FAIR Data
system developed by ENVRIplus

1
W
| = S
b EureSea
EuroSea improves and integrates the European Ocean
Observing and Forecasting System

ENVironmental Research
Infrastructures

2008 2009 2010 2011 2012 2013 2014 2015 2016 207 2018 2019 [\
i f 1 ' ' f ' ' L L L

\ Atlant 2§

AtlantOS paved the way of

1
1
|
|
1
1
1
|
: enhanting Atlantic Oecean
: Observing System for Blue
|
|
|
|
|
|
|
1
|
|

Econamy that will be extended
\ through dernonstration in EureSea E E R | c ERIC Forum strengthens
FORUM the coordination amang
ERICs and interacts

1

1

1

1

]

1

1

1

1

| | effectively with the EC to achieve the full

/ 1| | implementation of the ERIC regulation

1

1

1

1

1

L}

|

1

1

Develaging an
merena Optimal and Open

| 2 Project in presgrass
Research Suppaort systern to unlock

o Euro-Argo «' ) Project complatad
Euro-Argo Preparatory Teni e D the potential for blue grawth in the
project (12 countries) hase Eurg-Arge ERIC coordinated >
P [ ] . Black Sea
; . T . } or coordinates tha project
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Eurn-Arge ERIC contributid

oF CONTFibULES 1 T projact
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EURO-ARGO RISE PROJECT &DA

\ 2019-2022

Euro-Argo Research Infrastructure Sustainability Coordination by Euro-Argo ERIC

and Enhancement (Euro-Argo RISE) projetc:

- Funding: 3.95M€, 536KE for Euro-Argo

. . m Eu ropean U!nion’s Horizon 2020 research
* Will enhance and extend the European capacity and innovation programme
. . + Grant agreement ID: 824131

of the Argo network to provide essential ocean - Call for proposal: H2020-INFRADEV-2015-1

observations to better answer societal and

scientific challenges. wr2
WP1 1hmprovement of
M rojec anagemen e Core Argo
« Will allow Europe to: Project Mansgement mission
v Develop its contribution to Argo in the e

WP3
Extension to deep ocean

|\ Extension to
biogeochemical
parameters

long-term.

v" Engage with new teams.

v" Develop a sustainability plan with the
National Members and the funding
agencies.

WP5
Extension to high
latitudes regions

WP6
| Extension to Marginal
Seas

WP7 WP8

https://www.euro-argo.eu/EU-Projects/Euro-Argo-RISE- Euro-Argo RISE visibility: o ® | Integration of Euro-Arg

communication and o activities in the general
2019-2022 dissemination towards 5 context of global ocean
user's community observations

22


https://www.euro-argo.eu/EU-Projects/Euro-Argo-RISE-2019-2022

ANNEX: ARGO DATA ACCESS & SERVICES

GDAC ftp server
ftp://ftp.ifremer.fr/ifremer/argo

GDAC DOIs (Data Object 1dentifiers)
http://www.argodatamgt.org/Access-to-data/Argo-DOI-Digital-Object-ldentifier

GDAC synchronization service (rsync)
http://www.argodatamgt.org/Access-to-data/Argo-GDAC-synchronization-service

GDAC Thredds servers

http://tdso.ifremer.fr/thredds/catalog/(" .~

GDAC ERDDAP data server
http://www.ifremer.fr/erddap }

GDAC interactive data selection
https://dataselection.euro-argo.eu/



ftp://ftp.ifremer.fr/ifremer/argo
http://www.argodatamgt.org/Access-to-data/Argo-DOI-Digital-Object-Identifier
http://www.argodatamgt.org/Access-to-data/Argo-GDAC-synchronization-service
http://tds0.ifremer.fr/thredds/catalog/CORIOLIS-ARGO-GDAC-OBS/catalog.html
http://www.ifremer.fr/erddap
https://dataselection.euro-argo.eu/
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