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Qﬁ Acquisition of marine and ocean data
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® Scientific Research to gain
knowledge and insight

® Modelling (including hindcast,
nowcast, forecast)

® Economic activities: shipping,
offshore industry, dredging industry,
fisheries, tourism, engineering ..

® Environmental Management:
monitoring and assessment (water
quality, climate status, stock
assessment)

® Marine Conventions and Directives,
in Europe; Water Framework
Directive (WFED), Marine Strategy
MSFED), Marine Spatial Planning
MSP), Coastal Zone Management

® EU Strategies, such as Green Deal,
Blue Environment, Blue Economy
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Economy of data acquisition

® Data are collected by governments, research institutes, and private industry:
in Europe already more than several thousands of organisations)

¢ Data for physics, geophysics, meteorology, chemistry, biology, geology,
bathymetry

® Acquisition of oceanographic and marine data is expensive; annual costs in
Europe estimated at 1.4 Billion Euro (1.0 = in-situ; 0.4 = satellites)
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Professional data management is required with
agreements on standardisation, quality control
protocols, long term archiving, catalogues, and access
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What is SeaDataNet?

Seas

90s

1998-2001

2002-2005
2006-2011
2011-2015
2016-2021

A  pan-European infrastructure,
initiated and set up by the NODCs
and marine data focal points of 34
countries bordering the European

Metadata directories
Medar/MedAtlas

EuroNODIM (FP3)

Sea-Search (FP5)
SeaDataNet (FP6)
SeaDataNet Il (FP7)
SeaDataCloud (H2020)



SeaDataNet AISBL since 2019

Developing and maintaining of standards and associated tools,
services, and guidance for metadata and data formats, and controlled
vocabularies for handling many data types and disciplines, deploying
FAIR and INSPIRE principles

Providing training and support to data centres for uptake of standards,
tools, and services in their operation

Developing technological skills for uptake of emerging technologies
and principles

Developing and publishing integrated data products such as T&S
climatologies

Being a major player in the European ocean and marine data
management landscape supporting EU initiatives like EMODnet,
CMEMS, and EOSC and working together with several Research
Infrastructures (RIs), also in the Blue-C€loud
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European Directory services

- T— - * User Interfaces
Z = ﬂ * Machine-to-
— Machine services:

* SparQlL
e SOAP web
services
* API’s
S— e linked Data
- Principle
* Schema.org

EDMERP
Projects
’ e oot

O s
Observatories

. Data sets

Data

Maintaiw publishinga series of Pan-European directories
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SeaDataNet standards

® Common standards for the marine domain, adapting

“Making Data and 1ISO and OGC standards and achieving INSPIRE
: _ compliance:
Services: .
®* Metadata formats for data sets, research cruises,
e Findable monitoring networks, organisations, and research
_ projects
 Accessible °

Standard data exchange formats : ODV ASCII and
NetCDF (CF), fully supported by controlled

* Interoperable )
vocabularies

 Re-usable * Controlled Vocabularies for the marine domain
_ (>90.000 terms in 110+ lists), with international

for maChlneS§ o, governance and web services

people.” @@I& ®* Maintenance and.dissemination of standard QA-QC

procedures, together with IOC/IODE and ICES
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CDI Data Discovery & Access Service

Cooperation with

EUDAT, European e- SeaDataNet portal

infrastructure of e gg

academic computing : ooy " l?\)} s 0
centres = ,

Metadata
+ transaction data

European data sources
data centres holding data of ~ 850 data originators
SeaDataCloud

https://cdi.seadatanet.org/search

Providihﬂh armonized discovery-and access to marine and ocean data sets for
physics, chemistry, geologyy bathymetry, biology, and geophysics
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CDI service architecture

Local software tools at data centres to
prepare CDI metadata and data
Ingestions

Replication Manager (RM) at data
centres for transfer entries from data
centres to central CDI catalogue and
EUDAT data cloud

EUDAT cloud with adapted EUDAT
services to store unrestricted data sets

CDI User Interface with central CDI
metadata catalogue and facilities for

orderb{iid downloading data.sets

SeaDataNet

User Interface
-
-

Request Status
Manager

Authentication and authorization
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o S CDI service user interface
%‘j s OCEAN & MARINE DATA MANAGEMENT | © sumver | Login

SeaDataNet

NEW SEARCH  REFINE SEARCH SUMMARY  TIMESERIES

Filter search B BEMY | 10cc | 10000 Found 763627 | Show (1 - 100) | First | Prev | Next | Last

< t all
g Segrchedion TEsEre [i2] Dataset name Country Start Instrument / gear type
Instrument Type & originator S
o il )
‘ O 08viLnBCID Uthuaniz 20080212 CTD
B e s st
INPUT FIELDS O  osviLirccip Lithuania 20080212 CTD
Free search @ O osviLr2cmD Lithuania 20080211 CTD
O 08VI_LT3 CTD Lithuania 20080211 CIo
Date search c
|:] 08V1_LT46_CTD Lithuania 20080212 cro
From | yyyymmdd To | yyyymmdd ; : !
O 08V1_LT4C_CTD Lithuania 20080212 [ap) 3 : . e
Geographic search
e ° e |:] 08v1_LT4 C1D Lithuania 20080212 co
North West East South u
[ Search within bounding box O 08Vi_LT5_CTD Lithuania 20080213 o
O 08Y1_LT6AA CTD Lithuania 20080212 cro
D 08V1_LTES CTD Lithuania 20080212 cTo
Atlantic Ocean (295552)
North Atlantic Ocean (284862) [0 08vILIes CID Lithuania 20080212 CTD
h Northeast Atlantic Ocean (40... (271726) D 08V1_LTEB CTD Lithuania 20080213 fa )
. Baltic Sea (210188)
.y Mediterranean Regian (156882) O 08V1_LTE CTD Uthuania 20080213 cmo
Mediterranean Sea (121244 O o8viL7cD Lithuania 20080213 CTD
+ More
[0  08vi_LIB1.CTD Lithuania 20080211 1D
DISCIPLINE (P08,
o, O 08V1_LTB-4 CTD Lithuania 20080212 c1o
Physical cceanography (751057) [0  08VI_LIN-6CTD Lithuania 20080213 1D
Administration and dimensl...  (320780)
D 08V2 LT1 CTD Lithuanla 20080507 cTD

d Chemical oceanography (315854)
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CDI Data Discovery & Access Service

PAN-EUROPEAN INFRASTRUCTURE FOR
OCEAN & MARINE DATA MANAGEMENT

ED&IINH

NEW SEARCH  REFINE SEARCH BRIL1{el, L4118 2 SUMMARY  TIMESERIES
E5°00' 00" N
A
Filter search Found 4386 | Show (2701 - 2800) | First | Prev | Next | Last
= e
You searched for: Reset all SELECT fo A . 4 -~ ’ﬁ
Free search: N A 3 .
DATASET NAME Environmental parameters measured on discrete water ! Pt 37 S
tara oceans (1) : X i -
samples during the Tara Oceans expedition 2009-2013. i
COUNTRY ORIGINATOR France i k eV
EXPORT RESULT J§ SAVE QUERY & y - ~ C:p
START DATE 20101009 . \ ¥ 2
v O
INPUT FIELDS INSTRUMENT / GEAR TYPE discrete water samplers wil i
- 5 H
= 0, w £
SELECT ] -~ - 4 H »
Free search @ P 4 i Q
DATASET NAME Environmental parameters measured from physical and X i % E
optical sensors during Tara Oceans expedition 2009-2013 £0::00, . "! """"""" oo m - e "
|- { > & S
Date search ) ) sosovui .
° COUNTRY ORIGINATOR France ot Acvaus ,'
From | yyyymmdd | To  yyyymmdd Wien. Astang A
START DATE 20101009 o.. 3 9. = o
¥ Sy
Geographic search @ INSTRUMENT / GEAR TYPE (a15) P ' ~
ey
North West East South &4 SELECT 0 e .....:’“ S o
¥ N
0: 3earch within' bounding hox DATASET NAME Environmental parameters measured on discrete water i o .y
samples during the Tara Oceans expedition 2009-2013. "
SEARCH RESET 2 ) o Bangs . 45 ot 3
COUNTRY ORIGINATOR France @ 4 A ;
» SEA REGIONS e START DATE 20101009 Y G
Beasitia
INSTRUMENT / GEAR TYPE discrete water samplers
Mediterranean Region (2491) sqncion ( i
. S y. i H
Mediterranean Sea (2218) SELECT o e "
[ &
Mediterranean Sea, Eastern ... (2173) DATASET NAME Environmental parameters measured from physical and
Atlantic Ocean 677) optical sensors during Tara Oceans expedition 2009-2013
Pacific Ocean (558) COUNTRY ORIGINATOR France
North Atlantic Ocean (508) START DATE 20101012 g
+ More
INSTRUMENT / GEAR TYPE (4]
DISCIPLINE (P08) SELECT a - ’ .
! H i i H
% $ o P L 37 § £ i
DATASET NAME Environmental parameters measured on discrete water , /) o) i f 3 /t’/ ! E i
Physical oceanography {4296) samples during the Tara Oceans expedition 2009-2013. - L ; < ,g, l E ; E i
[ i ! o i H
Chemical cceanograph 2613) WV . i i i i i i i
(L‘ St bl ( )) COUNTRY ORIGINATOR France i “J i H § i { x i
150700°00° W 120°00°00" W 90° 0L00%W. ~ 60°00L00" W 00:00" 0°00'00"  30°00/C0"E  60°OC°O0"E  90°O0000"E  120°00'00"E  150°00°00"E
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https://cdi.seadatanet.org/search



A Fit for handling many data types

»
%ﬁ ® SeaDataNet metadata and data formats for:
® Physical data sets, developed with NODCs
® Chemistry datasets, developed with EMODnet Chemistry
®* Biological data sets, developed with EurOBIS
®* Geological and geophysical data sets, developed with EuroGeoSurveys
®* Bathymetry data sets, developed with EMODnet Bathymetry
®* HF-Radar data sets, developed with EuroGOOS and EMODnet Physics
®* Glider data sets, developed with Ocean Glider network
® Flow Cytometry data together with CNRS and JERICO
®* Marine Litter data (beach, seafloor, and micro litter), developed with EMODnet
Chemistry and TG ML

¢ SeaDataNet Controlled Vocabularies expandéd with new lists and new terms:
® . Currently, 115 lists with >91000terms
‘ ilable as Web Services; SparQL endpoint, User Interfaces, and with PO1
Voc.abu_lary builderand decomposer



Tools & services provided

Software tools for generating XML entries (MIKADO), format conversions and
format checking (NEMO and OCTOPUS)

Software tools for analyses (ODV) and interpolations (DIVA)

Online versions of ODV (WebODV) and DIVA (DIVAnd) as part of SeaDataNet
Virtual Research Environment (VRE)

Sensor Web Enablement (SWE) toolkit for operational data streams
SEANOE data publishing and DOI minting service
Vocabulary and Directories web services

Brokénggheeservice for discoveryand access of several international
repositories (NCEI-USA, WOD-USA, AODN-Australia)



SeaDataNet cooperation

Many research projects: ENVRI-FAIR, MARINET2, PHIDIAS, E-Shape, EOSC-EGI-ACE, EOSC-
Future, AtlantOSs, ......... , adopting and adapting SeaDataNet standards and services, and use
cases

Large ocean monitoring systems: EuroGOOQOS, JERICO-S3, EuroFleets+, Euro-Argo, Gliders, ...
adopting standards and services for validation + long-term archiving

Blue-Cloud project in G7 Future of the Oceans framework: pillar under Blue-
Cloud Data Discovery & Access service, federating SeaDataNet, EMODnet, ELIXIR-
ENA, EurOBIS, EcoTaxa, ICOS, SOCAT, and Euro-Argo

GEOSS - EuroGEOSS: populating the GEOSS portal with SeaDataNet in-situ data collections
for global sharing

UNESCO I0C - IODE network and Ocean Data Portal: global data exchange and
interoperability solutions

Copernicus Marine Services (CMS): providing standards, and cooperation in T&S
climatologies

SeaDataNet is the essential data management link between marine and ocean

data collectors (research cruises, operational monitoring, fixed network,

autonomous floats, ..) and the overarching infrastructures such as EMODnet,

CMS, Blue-Cloud, and EOSC
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Cooperation with Aletha

The overarching European Marine Observation and Data Network (EMODnet) was initiated in
2008 by EU DG MARE

EMODNET INGESTION CHECK OUT
. THE MOVIE

CHEMISTRY

Data on the concentration of nutrients,
organic matter, pesticides, heavy
metals, radionuclides and antifoular

in water, sediment and biota.

SeaDataNet qualified as a leading infrastructure for the EMODnet data management component
and is driving several thematic portals from the start

This synergy has resulted in many more data centres adopting SeaDataNet standards and
connecting to the CDI Data Discovery and Access service, while it gave a flying start to EMODnet

EMODnet has a focus on European data products.and services in support of Blue Economy, Blue
Environment and Marine Knowledge 2020.agendas

The sets as gathered, harmonised and delivered by SeaDataNet provide essential input for
generating and regularly updating EMODnet data products

Reay
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Example: EMODnet Bathymetry

' | BATHYMETRY

3 A - -y £ o -
Ly | N - s
o - 1 v 3 e A
: ndl 'i Ak

The best Digital Terrain Model for European seas: ‘=
* Resolution 115 * 115 meters _
* Basethupon > 16.000 survey and SDB data.séets

-~

Source reference layer with direct
links to CDI service for metadata
about used data
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Example: EMODnet Bathymetr

oy
EMODnet

NEW SEARCH REFII

Filter search

EXPORT RESULT § SAVI
INPUT FIELL

Free search [}

Date search £}

From | yyyymmdd | To

Geographic search £

Nortt v East

() Search within boun =y - F p ’ of gl S0 . L o y s i 3 oy . c ’
; Y 2 % : sl ey : 2 | ¥ g INDEX
SEA REGION ; : ‘

Atlantic Ocean
North Atlantic Ocean
Northeast Atlantic Ocean
Baltic Sea
North Sea
Central Baltic Sea

2 + More

N

MEASURING AREA

surface ¢ T = <

curve

£ 150°00°007E




4. Example: EMODnet Chemistry

X

% A0 "(0)7
‘ ® Collection, Aggregation,
A 1
’ . —— St L .
| andardization, Quality check of
— @ EMODnet Quality
. ( Tobae il EU marine water quality data
A 8 8 - ggta Ne:work ’ q y
| ' relevant to the EU Marine
k Directives and to global climate
= change
Group of Parameters Parameters
: - Eutrophication Concentrations of
Marine Litter Beach macrolltter, Seafloor' Composition, Abundance, contaminants
macrolitter, Floating microlitter etc.
Ocean acidification Acidity pH, PCO,, etc. 3.

Contaminants in Marine litter
fish/seafood for
human consumption

Antifoulants, Hydrocarbons, Heavy

metals, Pesticides, Anthracene, Fluoranthene,
Polychlorobiphenyls (PCBs), Me, Cd, Pb, TBT, DDTSs, etc.
Radionuclides

Contaminants

Eutrophication Nutr ts dissolved gases, etc. N, P, Si, Chl-a, O,, C, etc.
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%;T% Example: EMODnet Chemistry

Eutrophication (nutrients, chlorophyll and oxygen) and Ocean Acidification (alkalinity
and pH) in seawater

Wy | cHemisTRy (S EEITI

EMODnet | coipata Discovery and Acchas Sarvice - Brtioded salch

QA-QC &
Harmonisation
Free and open access to over by Regional
1 million chemistry data experts

sets in all EU.sea basins

* -

N,

N

Data collections

“OM . PN & N . . .
E”,%’mt;:‘ﬂ} ; ‘ .: gosmn CLL ‘iﬁ}@} E JRC g ICES  Data are harmonized, standardized, validated and
EP

Agency

EUROPEAN COMMISSION CIEM " made available as regional and global data

COMMISSION : -
I3 one ,
g collections.



xample: EMODnet Chemistry

HELPDESK DATA PROTECTION NOTICE

m CHEMISTRY HELPDESK DATA PROTECTION NOTICE

Dato & products on marine water guality

EMODnet =

webODV emodnet chemistry > eutrophication > Mediterranean > Mediterranean_Eutrophlication_Profiles_DIN_TS.ody
i Relner Schlitzer *

Mediterransan_Eutrophication_Profiles _DIN_TS Colection View Statlon 1D: 67008 < » et
E S - e z L7 @ stavon10: 32270 | = > |
Avcaszion Namber ET003 A ey 34273
S — . Acazzin Nomby 7
Cruise STPIAATERDAGZ JAND
- o < Cnisa 352
Shatize ZZIN(CH
Sunce 154 JH)
Franon MOTEE ! At N 2 i <
0 ' 240 Pasilion 23N E18IE'N
Daa 16 Jarvaary 1907 S
Daly T ody 1953
Time 0121:8¢ e
1230 Do R g e s 155050
alh Ry [ir 29 4.
500 bk n;v Icl e Urplh Kange (m LU PR )
[} [ K v = e e a
220 e T LOGAL CDI I RNODC Dallle 352 194
Sampla: 696 ) Ha1 v A ) FICy)
O - kit I EDMO cudw 331
E 1 Dapth [m] a1 58 0 - R Nanth Il 153 = ; %
- 210 2 TS-90 weter lerporanire o 1325 0 BT, ¥ ]
§_ 1500 3 Wister Lody walinnly [por il 353.53 0 ) 1: Degth [m] 10
g 2L <200 4: Water bedy dusoved axype 183,850 0 2: ITS-E0 weaia lomperansw | 1
: £ Water body dssaved anyne 9 A Waker axty salrlty [pee mil 3519
2000 “s 105 £ Waher bochy ritrata L) a ) £: \Water 9ody cissetved cupg 296 55
F T Weha boly nitrate plus nivdt a 5: Water podv ciszolved kg &
i £ Wl Lody niliis fumul]] a 8 Wl 00y rilrste [urd] g
2500 3 180 :
g £ Wisker Ledy phosomale um: a TGN 20ty rilrass plus A o
|
' ' A0 Saser body sitcate [umalt] Y 42 Water dodty riinie jumel ) B
10°E 10.5°E 11°E 11.5°E 12°E M Water aady ammnnim jun a 3: Weter vody phoephate fur &
12 Wanar body ures lumel] a 10: Wbt 900y siicsts urodd g
Water body salinity [per mille] 13 W Lody diieiopl 9 i 11 Yiatar Eeay ammanken [ e
o s 4 'Wasor body chiciophyla i a 12: Water ooy chiornphylae | e
g 15 Wi body chlne 9 13: Weler vody phascpigmen ¢
A6 Wanar bodty phancpgment a | 14: Waler 20dy e alealiily 9 =
T W\ r Rt - »
E 1000 ¥ Wanar borty total akalhny | a o T
£ i 18 Wermr body desolved noy a
& 1500 g % langnuie FREO
v H 18- Warar body Gerber doxidy a
o 2 3 J ; Lattude H018
2000 2 20 W body talal nregen | 9 £ 2
s Tene Far] 1988.570
& ar body satal ahesphee 4 cos
2%00 F 5 v Day of Yaa 208
i 7 Wemar bevbhe neee rkeerd a
! s s eAsEeher arecaniratal 2ThET
: - A T s T 30 laboiTacs Vadosa Waher 23y elsachoan ey aneeantratal 275
E Wwe 11E 12°E 13 gEL Water Dody sabnity [per mike] 52 Cepth |m) J5.18
T T P P pp— cekication Profl N TS wer: 772,2.57.15 tw: 200 QATIAI 220 Sattwars: 0OV.enline va |odves 5,3.5( 2 n nee 2 % . %
Colinction: Maaiamranean_Fatroprication Profiles DIN_TS User: 72,3.57.153 Owtw: 2020.13-08T1A:12:20 twars: 0OV.enlin v 1 Lorgnxia 1 Waster body cisecived txygen corcunlrsion 208.55
Lafihuds 3367 Z . ~ Sss -
Wt vty visscdos e =sh oaloo 19
Time ] 13087.047
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Blue-Cloud initiative

To explore and demonstrate the potential of cloud based open science
supporting research for ocean sustainability, and UN Decade of the Oceans
and G7 Future of the Oceans

To deploy a cyber platform with smart federation of multidisciplinary data
repositories, analytical tools, and computing facilities

To develop a marine thematic European Open Science Cloud (EOSC)
serving the blue economy, marine environment & marine knowledge
agendas

ey /(@:3

202 1 United Nations Decade
of Ocean Science
2030 for Sustainable Development
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Blue-Cloud overarching concept

2 Developing and deploying Virtual
Research Environment (VRE) with an
array of services for configuring and
running Virtual Labs for specific analytical
workflows, use cases, and demonstrators

2 Applying common standards and
interoperability solutions for providing
harmonized metadata and data

2 Developing and deploying harmonized
discovery and access to established
Eurepean marine data management and
processing infrastructures

-

Kf\.

Added-value services
and Applications
VRE - Cloud Platform

Downstream
services

Standards
OGC, ISO, W3C
Vocabularies

Upstream
services

Discovery and Access
to data sets from
many resources
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European Nucleotide Archive
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Key products and services

Blue-Cloud Data Discovery & Access service, federating key European
data management infrastructures, to facilitate users in finding and retrieving
multi-disciplinary datasets from multiple repositories

Blue-Cloud Virtual Research Environment infrastructure to provide a
range of services and to facilitate orchestration of computing and analytical
services for constructing, hosting and operating Virtual Labs for specific
applications

Blue-Cloud Virtual Labs, configured with specific analytical workflows to
serve as Demonstrators, which can be adopted and adapted for other inputs

and analyses

products Fisheries
£\

WWW n b I u e = C I O O r g vvvvvvvvvv Environment Fisheres ~ Aguaculture
Zoo and Phytoplankton EOV Plankton Genomics Marine Environmental Global Record of Stocks and Aquaculture Monitor
) Indicators
Kr\.



< DATA DISCOVERY & ACCESS SERVICE

| "l‘ B lU e-ClO U d DATA DISCOVERY & ACCESS SERVICE FEEDBACK @ = WELCOME DICK M.A. SCHAAP ~ DATASETBASKET 0 W | W
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Filter search
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Geographic search 7 Filter search
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Free search You searched for: Reset all
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Conclusions

It is very important that ocean and marine data as collected by science, government,
industry, and citizens are shared and become available for wider use in many applications
and derived data products

Europe over time has established an extensive landscape for marine data management,
featuring several research data infrastructures for specific data types, complemented with
EU initiatives such as EMODnet, Copernicus Marine Service, and European Open Science
Cloud.

There is an ongoing move to more integration between the infrastructures, making data
and services more FAIR, and developing more cloud based analytical and visualisation
capabilities, supported by powerfull computing and storage resources. This is explored as
part of ENVRI-FAIR, Blue-Cloud and EOSC-FUTURE projects.

SeaD et is a major networkof NODCs and it handles the data management for many
data colléetors, includingidata from most cruises of the European marine research vessel

fleet. ™.



Z4 Eurofleets+ open data management strategy

& ®* To ensure that the research data collected during the funded TA
cruises, and the en-route data collected by the research vessels are
made widely available in line with FAIR and Open Research Data
principles

®* To make use of existing European standards and services of
SeaDataNet for managing and publishing collected cruise data sets,
which ensures also distribution towards EMODnet and the wider
community of potential users

®* To establish and populate also the EVIOR ((European Virtual
Infrastructure in Ocean Research) platform, embedded in Eurofleets
website, with all information relevant for follewing the Eurofleets+
cruises and outcomes

.:&‘;



Eurofleets+ data management workflow
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Data Management Workflow
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$‘j NODCs for Data Management support

 TA cruise teams make an EF+ Data Management Plan (DMP)
« DMPs are reviewed by 3 NODcs in EF+: HCMR, OGS, RBINS
« One NODC is assigned per TA Cruise

» Guidance and support by NODC to Pl and scientific teams:
« Keeping index of data and sample acquisition during cruise, preferably using the EF+
EARS system on board
* Preparing a Cruise Summary Report (CSR) after cruise
» Ensuring transfer of data sets after scientific embargo with sufficient documentation for
uptake by NODCs in SeaDataNet, also for wider distribution to EMODnet, CMEMS, and
ER+ EVIOR portal
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ﬁ%‘j Progress — Example Data Access
oy
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