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Global change

Anthropocene Era:

since the industrial revolution, the imprints of human activities on the
global environment have intensified.

Climate Change _ Ry

A triple threat for the ocean

The ongoing and
expected consequences
of the global change on
the ocean are multiple.

Burning fossil fuels, deforestation
and industrial agriculture release
carbon dioxide (C0,) and other
heat-trapping gases into our
atmosphere, causing our planet to
warm. The ocean has buffered us
from the worst impacts of climate
change by absorbing mare than 90
percent of this excess heat and
about 25 percent of the C0,, but at
the cost of causing significant harm
to marine ecosystems,

SEA LEVEL

BLEACHING TOXIC ALGAE HABITATS ACIDIFICATION FISHERIES

Sea level rise is Warm-water coral reefs Larger and more frequent Lower oxygen levels More acidic water Disrugtions in fisheries
accelerating, fiooding (marine blodiversity blooms are making fish, are suffocating some harms animals that bulld affect the marine food
coastal communities hotspots) could be lost if birds, marine mammals marine animals and shells, such as corals, web, local livelihoods, and

and drowning the planet warms by and people sick, shrinking their habitats, clams, and oysters. global food security.
wetland habitats. € (3.6°F).
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A critical need to better understand and
forecast the impacts of global change

Observations are needed at all the stages of the scientific process:
description, understanding, modelling and forecasting

Considering that:

- the acquisition of marine data is difficult and expensive

it requires access to remote sites and many technical tools (research vessels, instrumented
sites, Argo float, gliders ...

- without appropriate archiving, > 30% of the data are lost (somewhere on a
labtop...) Or unusable ten years after their acquisition (source: Ifremer).

=) The preservation of marine observation is a major issue
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Challenges for marine data access

A rise in the number of marine observations,
(in situ and remote sensing) in the last
decades.

In order to make the most of this flow of data for the benefit of

knowledge and society, data centers need to respect common
principles.
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Challenges for marine data access

Challenge 1: the data quality (FAIR principles)

Metadata and data
must be easy to find To consider what will be shared

and (re)use (describe and how it can be accessed

ACCESSIBLE

your data, apply e ;

persistent identifiers)

To be integrated with other

dataset (ie workflows for Data must be reusable, with well-
analysis/processing. described metadata and appropriate
(open format, consistent operasLe [l REUSABLE licence

vocabulary, metadata | o |

standards) @
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Challenges for marine data access

Challenge 2: certification of data repositories

The Research Data Alliance (RDA) provides a common framework to implement
and maintain digital repositories.

the CoreTrustSeal requirements
Certification is important to
ensure:
v" the reliability and durability
of data repositories,
vV &

v’ the potential for sharing p 01010
data over a long period of 01010
tl me Transparency Responsibilty User focus Sustainability Technology

for both users and funders
www.coretrustseal.org

\
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Challenges for marine data access

Challenge 3: to get people to share data

The International Council for Science (ICSU, 2011) already promoted “full and
open access to scientific data, especially when the research is publicly funded.”

Researchers can be reluctant to share their data publicly
because of real and/or perceived costs

feeling of - loss of control over data,
- constraints that don’t give back any value,
Inadequate - IT/human resources -
- training. Credits: Ainsle

The data repositories need to make data sharing:
easier for the data owner
not just for the user/analyst.
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The need of interoperable infrastructures

In order to accelerate the collect and use of data,

there is a need of interoperable infrastructures

for helping: )
ping -1

N 1 ? deseription stan policies 7 ';"‘Bt
* the producers to archive and share their 1« e g Es:: {
data, -w;_; management Ll
: T 5S¢ g enradmc @ T

* the users to get relatively easy access to = 11 ort

data

coordinated at least at the national, even
international, level.

N
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The need of interoperable infrastructures

In order to accelerate the collect and use of data,
there is a need of interoperable infrastructures

for helping: )
ping Bt
* the producers to archive and share their iz s, ooz products o= ;E?ﬁ E
. o) standards fomat NCCWSC E -
data, == management: L
: e T Lo A

* the users to get relatively easy access to - ,.jgéi ort

data

coordinated at least at the national, even
international, level.

Here, we illustrate a national initiative of a
portal dedicated to French marine data:

Ocean DATa Information and Services
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The french E-Infrastructure: Data Terra

To built a data system to provide access to data, products and services in order
to facilitate understanding, monitoring and forecasting of the Earth system in a
context of global changes:

—> Facilitate data access for the 4 compartments //// DATAL:  Restarc memasTRUCTUR
whatever the observation systems and data 7 o
sources : satellite, airborne, ground, marine and . |
submarine drones; QQDAT'S Acnis

—> Improve the quality, the interoperability and the — S
use of available data and products; :

—> Promote inter and multi-disciplinary approaches
and studies at interfaces (ocean/atmosphere, —
shoreline...); Plihea

—> Serve scientific community and also public Z::.:::,he::?de.ﬁ, ; L:ND.SU:F?,CE“
decision and innovation actors.
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ODATIS: Ocean DATa Information and Services

ODATIS is the ocean hub of Data Terra.

///// TERRA derromorg e
égmﬂs Aeris

ATMOSPHERE Hub

Launched in December 2017

www.odatis-ocean.fr

www.odatis-ocean.fr/en/ OCEAN Hub

odatis-ocean.fr/en en.aeris-data.fr

ODATIS has the ambition to become

the unigue entry point

to access all the French open ocean and
coastal data.

SOLID Earth Hub LAND SURFACE Hub

en.poleterresolide.fr/ ‘ theia-land.fr/en
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ODATIS roadmap

« Offer a global view on in-situ and satellite observations and their products;

 Facilitate access, through a single portal, to data, fully described and
qgualified in agreement with the current standards (FAIR, TRUST);

* Ensure the long-time preservation of datasets;
» Ensure the interoperability of datasets across space, time and disciplines;

* Promote combined uses of data of different nature (in-situ/satellite) or origin
(operational networks/scientific experiments);

* Provide the possibilty to explore, extract and analyze data by offering
tools, and IT resources.

« - C ® © & httpsy//www.odatis-ocean.fr/en/ B 9% we @ @ N & @® =

@ LANGUAGES CONTACT
ODATI
'ODATIS
ABOUT US v DATA AND SERVICES ~ ACTIVITIES ~ NEWS v RESOURCES ~




ODATIS structuration

STRATEGIC LEVEL
Inter-institution Steering Committee Data Terra Executive Board Scientific Council
e é _— Defines a common strategy for all the Experts on marine and coastal
Ifremer cnes " thematic clusters to provide an unified sciences.
access to data (interoperability, Represent the wuser scientific
SH M Uw vocabulary), products, softwares, tools community, express the needs and
and services. recommend scientific consortia.
[ Director
Management team - _ Technical director
EXECUTIVE BOARD Scientific director
: Assistants
Representative of each DSC J
Data and Service Centres (DSCs) Technical Workshop Scientific Consortia
Catalog:  \eb & client: CNES Proposes technical guidelines Propose and instruct new
i bility, services, ...) thematic data compilation (ex:
server & catalog: Ifremer (meapsmbillieg p el
8 Organizes practical sessions to EOV) or new product on the
Data: test technics and exchange request of the scientific
Satellite (CDS-SAT) experiences among CDSs. community.
CERSAT, AVISO
In situ (CDS-in situ) O H
Coriolis, SHOM, SISMER 3 DAT'S
OMP, OASU, IMEV. IMEV, SBR OPERATIONNAL LEVEL

Schmidt et al (2020) Frontiers in Marine Science 7: 548126. doi: 10.3389/fmars.2020.548126

Wy v
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The need to develop atypology of data centers

The implementation of such e-infrastructure requires to organize a typology of
data centers in a network in order to optimize the required IT and human

resources
SERVICE data repository production on demand
Involved ODATIS | QS)DATIS : @DATIS /// =1k o
structures - | g 74
data repositories combination of different data analyses and interpretation
doi, licences ' marine dataset (in situ/ . cross analyses of different data from all
USER reporting on data use ' satellite) from the same |  Earth compartments

thematic or area.

Data Assembling Centresé Data & Service Centresé Virtual Research Environments (VRE)

data Ty
BACK @ Close to the producer National data hub lake k] TOOL
OFFICE Common catalogue 5 Aggregates large 5 = — BOX
=3 and vocabulary 5 collections at the = softwares,
servers national minimum ;j_’ machine
D Long-term archive . level L temporary learning, ...
: personal storage
_ 7
KMFRI — 13th Decembre 2022 - Monbasa | 14 o ///// kR

= '.. ' 1 -
) w, P &Y éowms




Search ... Q

ODATIS data catalog - ™™=

.-."_::. - Results 1 to 20 on 120 ; 20 by page =

a» 3-Daily Sea-|ce Drift Vectors from ASMR-E
= onboard AQUA over Arclicona 31.._.

The catalog includes the variables of:

all the marine disciplines

physic, chemistry, biology...
whatever the technique used
satellites, in-situ observatories, field campaigns, lab analyses.

Variables

The catalog offers data access though different services:
« search with selection filters,
« data description (Preview or Complete),
 visualization,
« the possibility to download data (directly or via the local partner portals).
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Services for Data Producers

éODATiS

Services for data producers

www.odatis-ocean.fr

(3 LANGUAGES | CONTACT yel

ABOUT US ~ DATAAND SERVICES ~ ACTIVITIES ~ NEWS ~ RESOURCES ~

Home / Data and Services / Services for data producers

Provide a distributed data infrastructure and advanced services

The ODATIS Ocean Cluster federates data
management and scientific expertise activities at the
national level to promote and facilitate the use of
oceanographic observations. ODATIS' pariner
centres offer guaranteed services on data
management in terms of referencing, hosting,
distribution and interoperability.

The challenge is therefore to define common bases
for all data producers and to make datasets
interoperable so that their resources are coherent,
shareable, exploitable and in a multidisciplinary
approach required to study the Earth system, so that
the data can be combined with each other.

Services du Pole océan
ODATIS Gestion et Valorisation
& ] r dal 2
| e la donnée .

[ Distribution des données via le catalogue ’ '

producteur g

[ Fourniture de DOI appliqué a Ia donnée

[Z Distribution et Hébergement de données sur
serveurs

[ Archivage hors ligne des données

[ Autres services : support pour la standardisation
des formats de fichiers, support sur les - g
conditions d'utilisation des données (licence),
valorisation et promotion des données, _..




DMP: data management plan

Increase of in situ instrumentation (innovative sensors, drones, gliders, ...) :

production of very diverse data (fixed or Lagrangian stations, acquisition
frequency, measured parameters)

—> Critical to anticipate data workflow

to guarantee the acquisition of well-documented databases for future use,
through appropriate archiving, interoperability and licensing policies.

what-is-a-data-management-plan

Provides information on:

the data the research how to ensure its what parts of that data
will generate curation, preservation and will be open (and how)
sustainability
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https://www.openaire.eu/what-is-a-data-management-plan

DMP: data managment plan

Data life

Propose

» Define question

* Design study

+ Write data
management plan

Share/Preserve Colleet/Create

- Deposit data
» Assign identifiers

+ Collect
+ Create

+ Discover

* Preserve long-term + Clean up

| Data Life Cycle
Publish Describe

+ Report
: * Document work
+ Publish findings b
+ Create metadata
+ Present results

» Process
- Visualize
+ Interpret data

. Research Data Curation Program

N

KMFRI — 13th Decembre 2022 - Monbasa | 18 ) //% DR A

. - .
} a, O 22 Y @ @Dﬁms



DMP: data managment plan

Propose

» Define question

* Design study

+ Write data
management plan

Before any experience (field work, cruise,...) Share/Preserve

Collect/Create

- Deposit data ' Cc?llef‘r
: ﬁbblgll i—df“t;ﬁfls _ é}lse?c;ser
. reserve long-term ) ean up
- need to establish DMP on how the data
i Data Life Cycle
will be managed Publish ¥ Describe
during the project B e Drcumen ek
but especially at the end i<
_ _ S
metadata, banking, preservation for i

+ Interpret data

the future

. Research Data Curation Program . Researcher

KMFRI — 13th Decembre 2022 - Monbasa



How to define a data ?

Meta Data are informations on data:
Sensors, how is what acquired, precision
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How to define a data = vocabulary

A parameter is defined by:

a controlled vocabulary and semantic model to facilitate data exchange and
Interoperability

Example of vocabulary server: British Oceanographic Data Centre-BODC)
usually adopted by European / French projects)

| N Natural m National Oceanography Centre
m Environment N®mPa) British Oceanographic Data

Research Council Centre BODC

The NERC Vocabulary Server (NVS)

NVS Home | Vocabularies | Thesauri | Search NVS | SPARQL | Other Tools | About NVS

Search for a term in a vocabulary collection

|En!er search string using % as wildcard if required. Example: chlorophyliSesediment |

Vocab 1D || Search |

Identifier B Preferred label E Alternative label [ Definition [ Exact match [ Case sensitive toggle advanced options

Search for a term across vocabulary collections

|Emersasr|:h string || Search |




The need for data repository:

The need for data repository
- To publish qualified and well-described data at the end of a project

- To publish: many journals require now to have data accessible

- The service offered by ODATIS

accessible by all, French or not

www.seanoe.org/
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S EAN O E Sea scientific open data publication

Home / Publish your marine data

Publish your marine data

SEANOE offers you the possibility of publishing free of charge your scientific data in the field of the marine
sciences.

Each data set published by SEANOE has a DOI. Your data may well be cited in scientific articles in a reliable
and sustainable way.

SEANOE offers a fast responding service : if your dataset is well described’, you should get a DOI within 24
hours.

Possible embargo period (max. 2 years) to restrict access to data from publication under review, for
example.
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Vertical distributions of temperature, salinity,
dissolved oxygen concentrations and
saturations, Chl-a, turbidity and pH in the
water column of the continental shelf off the
Gironde (North East Atlantic, France)
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Abstract
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2022-07
2016-10-25-2021-10-28
Dubesqg Nicola=2! Schmidt Sabine®2 Deflandre BrunoE

1 : Univ. Bordeaux, CNRS, Bordeaux INP EPOC, UMR 5805, F-33600 Pessac, France
2 : CMNRS5, Univ. Bordeaux, Bordeaux INP, EPOC, UMR 5805, F-33600 Pessac, France

10.17882/89508
SEANCE

continental shelf, Bay of Biscay, Riomar, West Gironde Mud Patch, water column, temperature,
salinity, dissolved oxygen, Chl-a, turbidity, pH

The aim of this work was to document the seasonal and inter-annual dynamic of dissclved oxygen
and ancillary data (T, 5, Chl-a, turbidity, pH) along a cross-shelf transect off the Gironde estuary.
This work has been motivated by recent simulations that suggest the occurrence of seasonal
botiom decxygenations in this River-dominated Ocean Margin (Riomar); but unfortunately there
were ng dats sets to test this hypothesis until now. Profiles of temperature, salinity and dissolved
oxygen were performed in the water column of the West Gironde Mud Patch off the Girende
estuary (from 45745 383'N - 1°28.925W to 45°35.524'N - 1°50.68%'W) during seven cruises on the
R/ Core de la Manche (doi: 10.18142/284 ;10.17600/18000861) between 2016 and 2027 (October
2016, August 2017, January 2018, April 2018, July 2013, April 20271, October 2021). Turbidity was
measurad in January and April 2018, July 2019 and October 2021, Chi-a in October 2016, August
2017, lanuary 2018, April 2018 and July 2019 and pH in Octeber 2021, This dataset had permitted
to validate the cccurrence of bottom deoxygenations when the water column is stratified.

We sincerely acknowledge the captains and crews of the RV "Cétes de |la Manche” (CNRS-INSU) for
their great help during the cruises. This work was supported by: (1) the JERICO-NEXT project
(European Unien's Horizon 2020 Research and Innovation program under grant agreement no.
654410), (2) the LEFE- ECZCO VOG project, and (3} the MAGMA project {LabEx COTE, ANR-10-LABX-
45, Nouvelle-Aguitaine Regional Coundil; French Biodiversity Agency). A doctoral fellowship wias
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Nicotas Dubosqg {left) - University of
Bordeaux [right) The multiparameter
probes SeaBird SBE-19plus (left), Wime Plus
{right) and autcnomous sensors fixed on the
SUppOrts
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SEANOE SeI’Vi ce (publisher of scientific data in the field of marine sciences)

Licence

Acknowledgement We sincerely acknowledge the captains and crews of the RV "Cétes de la Manche” (CMRS-INSU) for

1

Sensor metadata

Data

their great help during the cruises. This work was supperted by: (1) the JERICO-NEXT project
(European Union's Horizon 2020 Research and Innovation program under grant agreement no.
654410), (2) the LEFE- EC2CO VOG project, and (3) the MAGMA project (LabEx COTE, AMR-10-LABX-
45, Nouvelle-Aquitaine Regional Council; French Biodiversity Agency). A doctoral fellowship was
provided to N. Dubosg by the French Ministry of Higher Education, Research and Innovation.

The measurements were perfoermed using a 5SezBird SBE-19plus, 3 Wimo Plus multiparameter
probe (NKE Instrumentation) and  autonomous sensors (STPS, SDOT and STBD, NKE
Instrumentation). The measured parameters were temperature (SeaBird 5BE-19plus: -5 o =35°C,
=#1%; STPS: -5 to +35°C, =+ 1% ; Wimo Plus: -2 to +35°C, £0.02°C), salinity (SeaBird SBE-19plus: 2 -
A2 =£1% ; STPS: 2 - 42, =£1% ; Wimo Plus: 2 - 42, 0.1%), dissolved oxygen (SDOT: 0 - 500pM, 0 -
150%, <£5% ; Wimo Plus: 0 - 700pM, 0 - 250%, <£1%), turbidity (STBD: 0 - 2000 NTU, <+5%, Wimo
Plus: 0 - 4000 NTU, ==5%), Chl-a (SeaBird S5BE-15plus: 0.03 - 75 pg/L, <£5%) and pH (Wimeo Plus: 0 -
14, £0.1). Turbidity sensors were intercalibrated using formazin, allowing to provide turbidity data
in Formazin Nephelometric Units (FNU). Missing data are replaced by the value “-3955".
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distributions of controlled data until 2024-07-01
temperature,

salinity,

dissolved

oxygen
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water column of
the continental
shelf off the
Gironde
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