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Euro-Argo

The European contribution to the global Argo ocean
observation network
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=i Argo: a global in situ observing system
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* About 4000 autonomous profiling floats are measuring ocean
temperature and salinity up to 2000 m depth, all over the globe

* The Argo network delivers essential data both for climate change
research and for ocean analysis and forecasting systems

\\ Data Data .
N transmission transmission //:

l Ascent

Salinityand |
temperature
profile 1

Descent
to drifting
depth
Argo National contributions - 3852 Operational Floats August 2019 | 1,000 m
Latest location of operational floats (data distributed within the last 30 days)
Descent
to profiling !
= AUSTRALIA (337) - FINLAND (2) * INDIA (139) *  JAPAN (199) * NEW ZEALAND (10) * KOREA, REPUBLIC OF (35) depth '
\

e CANADA (99) *  FRANCE (286) INDONESIA (1) * KENYA (1) *  NORWAY (19) ©  SPAIN (24) Y __ 2000to
@ * CHINA (81) e GERMANY (153) =« IRELAND(11)  MEXICO (1) ° PERU (3) * UK (155) @ ! 6,000m
e EUROPE (118) :  GREECE (6) o ITALY (69) © NETHERLANDS (21) ¢ POLAND (11) e USA (2073)

by www, org,




The Euro-Argo Research Infrastructure

Objective : To coordinate and sustain the European
contribution to the global Argo network (1/4 of the network)

22 % of the network
including marginal seas enhancement
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Argo EuroArgo August 2019
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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=i A long process that started in 2008

4rgo 4

12008 12009 12010 12011 12012 12013 12014 12015 12016 12017 12018 12019

: a0 P ‘ EiroiAr ERIC ERIC Landmark Status 1
2l Pt:'eparatory RFOJECt, L c§untr|es i Transitidn pghase | Status | Publlcatlon of the long-term evolutlon SHEC)

EURO-ARGO EURO-ARGO

7 Members ! Ireland Spain Bulgaria Norway 12 Members

1- Concept and governance 2 Observers | D
Strengthening Core BGC real time processing European Data BGC real time processing implementation
Argo data system development p::,cessinit at EU DACs and GDAC 5-Year evaluation June 2019 by
enhanceme .
independent experts
ForT&$ Z‘*r';z::a"t‘l‘;“"e For 02 & Chla * Assess the achievement of past 5
l
years
North Atl Med Sea Implementation Reprocessing  Southern Ocean
Ifremer 0GS Regpional centers historical data BODC * Planthe next 5 year

2- Data management ‘
: i ' Feasibility denlnonstration fbr fleet mohitoring

f Implementatlon of the « at sea monltonng » serwce
: Deployment and Processmg of a'large fleet of floats

Contributié)n to global array, and 'extension td marginal
' seas, polar regions, the deep ocean andto
] blogeochemlcal vanables :

; New serv:ice for memfbers: “Centéral
. procurement of Core and Deep floats”

3- Operational development | | | | , |
12008 12009 12010 12011 12012 12013 12014 12015 12016 12017 12018 12019
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Organisation of the Euro-Argo ERIC

Euro-Argo ERIC Staff

e Distributed national facilities & a central Z
ERIC office f.
ERIC office (Brest, France): A team that : I“l"|||||||||||“|||||||||||
expended during 2014-2018 . 1 glglglglglglglgl!"““ wwwwwwwwwwwwwwwwwwwww

Eseconded M Llongtermcontract M fix term contract

09/2015 10/2018
05/2014 04/2016 10/2016  03/2018 04/2019 09/2019

Seconded
Long term contract
Fix term contract

EURO-ARGO.EU 5




g,\ A membership that expended

rgo/

e 2014 :7 Members (France, Finland, Germany, Greece, ltaly, Netherlands, UK) and 2 Observers (Norway ,Poland)

e 2017 :Ireland joined as a Member
e 2018: Spain and Bulgaria joined as Members , Norway changed from Observer to Member

e 2019: Portugal is a Candidate Member

Euro-Argo ERIC partners
B Vember 4
B Observer ESUFRSE
| T Candidate @
{7 ERIC Office

Nordic Seas

Euro-Argo ERIC partners
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I Candidate
¢ ERIC Office

Unitéd\Kingdom
Ireland
Netherlands Poland

‘Germany NS
% France @V“Mﬁ kl‘i’-’:

;?g% " "

Portuga% L

Atlantic Ocean

2019 :




New services to members

* Centralised float procurement/testing.

* Tools for at-sea monitoring of the Argo
fleet to complement JCOMMOPS
services.

1 —i[lEIII 1F
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More than 220 floats tested

"c“fo

W 0 this week W 0 this month W 5 this year
152 floats - 137 active on 19/06/2019

Status WMo PTT Serial # Platform Model
¥ 3901838 360309 ?Z;‘:; ARVOR
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¥ 3901840 360211 féi;'gl ARVOR

¥ 3901841 360611 ?ézr?z%oo;; ARVOR

X 3901842 360411 xim’s ARVOR

- A12600-
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“a” Argo Float 3901838
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Operational Developments

“+%° Monitoring At Sea - MOCCA
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23/08/2016
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9 othis year
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Extending European deployment in new areas

o = g | Ay = / Eew )
2 sl ¥l r ) .“1 1%
— g ! ¥, ) 4

@ EUROPE

4] FINLAND

@ FRANCE

- GERMANY

@ GREECE

R Extension to high latitudes
= Enhancement of marginal seas

& ITALY
o] NETHERLANDS

@ NORWAY

e 350 g eangi Al & G ** Priority on South Atlantic and
Y B e e s 4. Southern Ocean

@ SPAIN

% Al g )
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Euro-Argo important contributor to Argo Data Management System

Data system existed before the Euro-Argo ERIC set-up => ERIC, with support from EU projects, helped to
enhance the existing elements and develop new ones needed for the extensions

REGIONAL /GLOBAL

PRODUCTS
A
ARGO REGIONAL Final corrected
DATA CENTERS data available
E a E a at DACs-GDACs
within 12 months

Pls AND REGIONAL
DATA EXPERTS

SCIENTIFIC USERS

OPERATIONAL . . . .« o .
CENTERS Automatic Real time Scientific Delayed CENEIE
AT Quality control Test mode Assessment Consistency check

Delayed mode ) » Profile per Profile » Float by Float looking at the »> Look at a batch of floatsin an area
@te stream » Detect obviously bad data complete time serie > check if they are consistent with
» Detect bad sensor behaviour eachother

GTS FEED

RT RT
within within
24 hrs 24 hrs

RT DATA QUALITY CONTROL

Data assembly Centers
A

e £ i i i
7
OAG Oac DAC DAG 0AC LAt
A
‘;\gtl_'::: Monitoring
THE ARGO A

ARRAY

* NA-ARC and MedArgo respectively led by France (Coriolis) and Italy(OGS) have been

*  France (Coriolis) hosts one of the two Global Data Assembly Centres (GDAC)
strengthened

*  Two DACs (Data Assembly Centres) are operated by France (Coriolis) and UK o
(BODC). +  SO-ARC led by BODC setting up :



" Euro-Argo progress in Argo Data Management System
M3CCA

Historical CTD for DMQC: 28844 historical CTD locations

Number of MinMax alerts on 10 sliding days

0 B .. il e i 8 Enhanced reference database

5 i 1 3 jan R e
" e Wa for DMQC
3 ; a oy & i _
2 PR R o X Vad
300 0.0% 20 LT P ke I - #
200 -10.0% 55910 CTD profile locations 1905
1996
'-£ 1997
100 -20.0% .3 1988
\ L7 1999
78 &N 2000
0 -30.0% 3 e T 201
[==] o0 == ==] (=31 (=31 =31 [=3] (=31 o @ =] o @ Ao AR ) A 2003
= = = = = = = o fad o o k=l fal o S e b 5 2004
o~ o o o o = o o (2] o =3 <t uy ) L5 2005
— — — — o =] o o o o (=] (=] o o g 4 2006
~ S~ =~ ~ ~ . = =~ =~ =~ . = =~ ~ 2 e
o = (=1 = wy ] i=] — wn =1 wy (=] Z ¥ 2007
— (=] - m - (0] — o - m — o - m 3 ™ 2008
2009
—e—good ——total ——bad % 20
2012
2013
\ 2 2014
2015
2016
2017

Automatic check against an Argo MinMax climatology => raise suspicions for o T, e

Longitude (°E)

early salinity drifts => used to prioritize floats processing in delayed mode

(DM) Quality Control Test
(eg: OA, Alt., min/max)

. D

35
Machine learning algorithm
which predicts outcome of
human expertise
349

Human expertise
— " (QC on profiles and data)
Ordered
Data ?

Enhancing QC using alternative methods such as Machine

= : e 25 ‘ yo
(741)u i V . g -t . ’
: - — EE— . Learning or tuning the existing method to better take in & A o i
Tuning Ice detection criteria in Barents sea account the complexity of the area .- 3 L




1 1 . . . EURO-AR
Communication tools Marine joined [, ..

the team as 9 &

Communication
Manager

. 6D News Briets 1 >

Twitter _ - >

News Briefs >

Website - logo » Website re-organisation >

Brochure » New Brochure >
+ new logo v 4
x wél M 5
4rgo
Poster ]
........ Demo float >

Booth material ——
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Future Challenges




The deep ocean remains
unexplored -
/ " )

9% !

The fraction of ocean volume GIDERVA S
N

NOT observed by Argo
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The fraction of the anthropogenic carbon released to the
atmosphere that is currently taken up in the ocean



in-situ observdtions available-
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dastal areas are lacking
ybservations to answer societal
needs

0 o glopal pbopuiatic 2 At € 1an 100km from
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New mission: Global, full-depth, and multidisciplinary

From half to all the ocean
From 2 to 8 parameters 3 times the initial mission cost

Community ready, need a political decision

T ——

New fields of scientific discovery and applications development



Argo in Europe for the next decade

* Main Challenges:

Maintain the Research Infrastructure

Extend its capacity to abyssal ocean (4000 to 6000m),
biogeochemistry, partially ice covered areas and shallow waters regions

* Euro-Argo is developing the European strategy in coherence with
Argo international:

Sustain the core T&S mission, with an emphasis in Western Boundary regions
Monitor European marginal seas (Baltic, Mediterranean & Black seas)
Monitor high latitudes

Monitor the abyssal oceans

Monitor ecosystem parameters

* Euro-Argo plans to contribute to % of the global network and is now starting to implement the new phase of Argo

» Reference document: “Strategy for evolution of Argo in Europe” (Euro-Argo ERIC, 2017)
DOI: 10.13155/48526

EURO-ARGO.EU 19
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5 year plan

The Euro-Argo ERIC contribution



PATIONS

<3 5 year plan objectives
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w3 Euro-Argo 5 year plan

“Argo™

Develop the maturity of the different elements of Argo network in Europe

v Improving the technology & the data system

v Engaging with the private sector upstream fostering the development of instruments
and sensors required by the Argo programme

v Developing recommendations and Best Practices for the Euro-Argo Community

Strengthen the Euro-Argo ERIC by increasing the membership and develop new services to
members

Enhance services to users by enhancing the products to better fit their requirements

Integrate Argo in a multi-platform observing
system in link with the EOOS initiative




Lkurg,

i« Expected results

‘4 rg®

* Network
Recommendations to operate Argo floats in all the areas Euro-Argo plan to deploy floats

Recommendations for use of alternative sensors for both physical and BGC parameters and engagement
with manufacturers for their implementation on existing float types

Enhancement of Euro-Argo fleet behavior through monitoring facilities

* Data Management
Strengthening Core and Deep-Argo data system by enhancing methodologies used
Development and Organization of BGC data processing (NRT and DMQC) in Europe

Contribution to improvement of the Argo data management system FAIRness that will facilitate its
integration in EOOS and GOOS but also CMEMS or EMODNet

* Strategy

Plan for the Euro-Argo strategy implementation as well as revised Strategy for next decade

EURO-ARGO.EU
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4y Conclusion

VArgo’

* Developing the “Full depth multidisciplinary” Argo mission is a challenge that will require
involvement of both Members Countries ( i.e ministries, institutions and scientists) and
Euro-Argo ERIC office

* Already project funds are available to complement national funding and foster the
development of this challenging mission. The set-up of the ERIC is an asset to contribute
to EU projects in a coordinated way

* The Euro-Argo ERIC has set up services that need to be sustained and enhanced and is
able to develop new ones within the limitation of the man power available

* The integration of Euro-Argo within an integrated observing system that will require
closer cooperation with European and International RIs and the ERIC office can facilitate
and reinforce such coordination at all levels.

* The success of Euro-Argo requires Involvement of the Euro-Argo community : Science
meetings organised every 2 years is a way for you to influence Euro-Argo activities and
priorities

EURO-ARGO.EU X
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