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EMODnet: your gateway to in situ marine data in Europe and beyond gy

The European Marine Observation and Data Network

in situ marine s p
o

w EC marine data service developing

EMODnet pan-European data products*
.+, European Marine and aggregated datasets

EMODnet:

+ * Observation and
**  Data Network

Q

®

in situ ocean observations (collected in
water/air/seafloor) are the foundation
of the EMODnet marine data pipeline Operational Marine

oceanography Research Research Hydrographic monitoring

(NRT) {ROOS, Infrastructures and Academia Offices (mational mithorities,
furolo0s) regulatory monitering)

*All EMODnet data products are published under an open data licence

Private sector
& Blue Economy

Other providers
(cizen schence,

RPN . ropean Marine
ERREIN Coscrvation and
R Data Netwars

Funded by Directorate-
General for Maritime Affairs
and Fisheries of the the
European Commission (EC DG
MARE)

Initiated in 2009, now with
vision to 2035

Implemented by a network of
> 120 organisations working in
synergy with national, regional
and European marine data
infrastructures

Provides easy and free access
to marine data, metadata and
data products from 7 different
domains



EMODnet added value

EMODnet provides pan-European data layers and data
products with standardised and harmonised data and
metadata offered via data services and web services

In accordance with the European spatial data standards
INSPIRE and the FAIR data principles

Aggregated, harmonised multi-parameter data collections
Integrated data products

Centralised map viewer service

Central catalogue for data products

Open and free downloads with CC BY 4.0 licence

Web services, e.g. OGC WMS, WFS, CSW services, ERDDAP
and other APIs

real-life applications
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EMODnet Chemistry

Bathymetry

Seabed Habitats

Chemistry

EMODnet

European Marine
Observation and
Data Network

Physics

Human Activities

https://emodnet.ec.europa.eu/en/chemistry

Group of Parameters

Beach macrolitter, Seafloor macrolitter,

Marine Litter Floating and sediment microlitter

Nutrients, dissolved gases, etc.

Eutrophication

Parameters

Composition, Abundance, etc.

N, P, Si, O,, Chl-a, etc.
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European thematic network of 44 organisations
(national oceanographic data centres,
environmental monitoring agencies, expert
institutes, international organisation)

Coordinated by OGS (ltaly)

Data contributed by 66 data centres

500+ data originators

32 countries around European seas

Board of Experts for interaction with EU JRC, EEA,

DG Env and Regional Sea Conventions for
feedback and refining data products and
metadata

eaDataNet is used for managing and structurihg
and data


https://emodnet.ec.europa.eu/en/chemistry

Marine litter data management
Marine Litter Data Flows

Distributed Workflow & Unified Metadata

Centralized Workflow (Macro-Litter)

Beach Litter Data Flow (XLS) Micro-litter Data Flow (ODV)

@
Standardlzed beach litter Beach Litter
datasets in spreadsheet format. Central Database #

Seafloor Litter Data Flow (CSV) Hoatiiy andeadlment

micro-litter in ODV format.
National Oceanographic
q ﬁ Data Centres Network

- . Litter data collected via Seafloor Litter

fish trawl surveys. Central Database
Unified Metadata to CDI System L}
pescriptivg metadata from all litter sources

integrated into the central CDI System.

CDI System

A NotebookLM
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EMODnet

Beach litter consolidated
protocols (OSPAR, UNEP,
UNEP - Marlin, TG ML)

Seafloor trawling
consolidated protocols (ICES,
MEDITS, DeFishGear)

Microlitter ascii
format
(Litter ODV)

Pillar/Lesson Learned: Agreed and harmonized formats and guidelines, based on: consolidated

communities available




Marine litter data management
ey

European Marine
Observatien and
Data Netwars

Consolidated data workflows from recognised organisations into EMODnet

OSPAR
COMMISSION

Protecting and conserving the
North-East Atlantic and its resources

European Marine
Observation and
Data Metwark

OSPAR (beach litter) and ICES (seafloor litter from trawlings and micro-litter) maintain the data
collection in their communities and periodically there is an alignment between the data in their
systems and EMODnet

This avoids duplication of efforts




Micro-litter data formats
gy

Floating and sediment microlitter data %92593
Metadata description: : L
P mesmsmmmm) Mandatory: crucial for monitoring and
Common Data Index assessment purposes

 xml profile
 who, where, when, what, ...?)

Data (litter-ODV)

e Specific ODV format (ascii) messssssm) Optional: useful to describe datasets but not

e Specific data formatting fundamental

guidelines

Metadata and data are both described by lists of internationally agreed and regularly reviewed
terms managed in Common Vocabularies and metadata directories



https://www.seadatanet.org/Standards/Metadata-formats/CDI
https://archimer.ifremer.fr/doc/00454/56547/
https://nodc.ogs.it/catalogs/doidetails?0&doi=10.6092/d3e239ec-f790-4ee4-9bb4-c32ef39b426d
https://nodc.ogs.it/catalogs/doidetails?0&doi=10.6092/d3e239ec-f790-4ee4-9bb4-c32ef39b426d
https://nodc.ogs.it/catalogs/doidetails?0&doi=10.6092/d3e239ec-f790-4ee4-9bb4-c32ef39b426d
https://www.seadatanet.org/Standards/Common-Vocabularies
https://www.seadatanet.org/Metadata
https://www.seadatanet.org/Metadata

Micro-litter metadata

Common Data Index: who, where, when, what, how

Data originator institution

Collator institution

Project
Parameters measured

Instrument used

Data policy

Spatial and temporal
coordinates

DATA ORIGINATOR COUNTRY

Estonia
Finland
DISCOVERY PARAMETER ? France
Germany
. . . . Greece
Micro-litter in water bodies (2680) italy
Micro-litter in sediments (190) Latvia
' Montenegro
Poland
Per Year Datasets Y Slovenia
Spain
2025 73 .
Sweden
2024 - Switzerland
: > Turk
2023 330 LN, ; url iw
2022 219 sy | ; i 2 ! l
2021 161 3 Ll e
2020 108 e e, L § | = ol
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2019 489 —am. == =3
México Port- Hanol
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ot 870 - Moroni e DM R n ort
&a El N Brasilia Lusaka
2016 330 Sl b
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2015 174 iago
2014 65 ._'.
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2012 5 .
- , Data discovery and access system



https://www.seadatanet.org/Metadata/EDMO-Organisations
https://www.seadatanet.org/Metadata/EDMO-Organisations
https://www.seadatanet.org/Metadata/EDMO-Organisations
https://www.seadatanet.org/Metadata/EDMO-Organisations
https://www.seadatanet.org/Metadata/EDMERP-Projects
https://www.seadatanet.org/Metadata/EDMERP-Projects
https://vocab.nerc.ac.uk/collection/P02/current/
https://vocab.nerc.ac.uk/collection/P02/current/
https://vocab.nerc.ac.uk/collection/L05/current/
https://vocab.nerc.ac.uk/collection/L05/current/
https://vocab.nerc.ac.uk/collection/L08/current/
https://vocab.nerc.ac.uk/collection/L08/current/
https://cdi-chemistry.seadatanet.org/search

EDMO catalog [
SeaDataNet

SEARCH

European Directory of Marine Organisations (EDMO)

e EDMO is a directory of research institutes, data holding centres,
monitoring agencies, governmental and private organisations,

—
-

engaged in oceanographic and marine research activities, data &

information management and/or data acquisition activities.

 Currently, EDMO lists and describes more than 4.000 organisations. [y ko

* |tis managed by SeaDataNet data infrastructure, with MARIS taking

care of the technical side I

« EDMO offers two interfaces, a regular HTML interface for "human

users" and a SPARQL Endpoint for machine applications.

 The update of the catalog is managed by country, with a responsible

/ALIDATORS

data centre as intermediary. In the case of NUTEC initiative, OGS acts

ested by means of the

as intermedi



https://www.seadatanet.org/Metadata/EDMO-Organisations
https://www.seadatanet.org/Metadata/EDMO-Organisations
https://www.maris.nl/
https://edmo.seadatanet.org/search
https://edmo.seadatanet.org/sparql/
https://forms.gle/7CWakgnBVP9q93qK8

EDMO catalog

PAN-EUROPEAN INFRASTRUCTURE FOR
OCEAN & MARINE DATA MANAGEMENT EUROPEAN DIRECTORY OF MARINE ORGANISATIONS (EDMO)
SeaDataNet

ORGANISATION DETAILS —
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Logatec 7 \

Name National Institute of Oceanography and Applied Geophysics - OGS, - Palmanova, f \,
Division of Oceanography (OGS) (el \ A
Native name Istituto Nazionale di Oceanografia e di Geofisica Sperimentale - OGS, = ("'Y“Of‘:"“ { )
Sezione di Oceanografia T g:w.'i;:.w: A s % N
Address Borgo Grotta Gigante 42/c y Postofna
Zipcode 34010 g W"i(;«f /
(o -
City Sgonico (Trieste) () ;
Country ltaly 1\ Grau 3/
Email nodc@ogs.it X \
Centre Website http:/iwww.0gs.it \.\ ; ¢
Koper /, ! llu\h.‘l Bistrica
: —Sapodistra ~ S
ORGANISATION PROFILE P e N
& OGS The Division of Oceanography, currently, has more than 60 researchers, Umag e
& technologists, technicians and administrative staff. The activities of the ¥ ot k¢
division range from scientific research to technological development and " ‘& /P Kastav

are addressed to experimental and theoretical oceanography, with
particular reference to physical and biological oceanography, Novigrad
biogeochemistry, marine ecology and modeling of marine systems. }
Currently, the expertise of the staff is regrouped into four areas:

Physical Oceanography (Experimental, Autonomous Systems, Coastal) G GET DIRECTIONS
Biogeochemistry

Marine Biology

Modeling of marine system

The Technological Development Unit (TECDEV), with Marine Metrology

and Calibration Unit (CTMO) and mechanical workshop (OFFMEC), and

the National Oceanographic Data Center (NODC, Centro Nazionale di

Dati Oceanografici) operate within the Division of Oceanography. The

NODC is part of the International Oceanographic Data Exchange (IODE)

system of the UNESCO's Intergovernmental Oceanographic Commission

(IOC). The NODC database currently contains more than 300 thousand

I vertical profiles of physical and biochemical variables, to which the

AT e oo g ¢
\ e Map data © OpenStreetMa|



Micro-litter data format

Floating micro-litter EMODnet
- [

e Mandatory data (min-max depth, start coordinates, distance, net-opening, mesh-size, type, size & count)
e Additional information: end coordinates, weight, color, meteorological conditions...

Label/column header in datafile Comments




Micro-litter data format

Micro-litter in sediment

e Mandatory data: sampling depth, sampling effort, type, size & count)
e Additional information: sediment characteristics, weight, color, transparency...

Label/column header indataie Comeptd | e |




Micro-litter data format
gy

European Marine
Observatien and
Data Netwars

B 03448169 _0ODV_VO.txt

fr<sdn_reference xlink;href="https://cdi.seadatanet.org/report/edmo/713/ML52021_125/vB/xml™ xlink:role="1sDescribedBy™ xlink:type= L I" sdn:scope="713:ML520821_1 />
//Reported mqrql,;._ttgr type of microplastic items includes any shapes and types “of mcroplast:.c fragmen‘ts..‘partlcles e, g. pellets. f:.'Lms, foams etc., it does not :|.nclude any kind of thread-like particles. Reported migrolitter
type of filaments includes any kind of thread-like microplastic particles.

I

//SDN_parameter_mapping

//<subject>SDN:LOCAL: COREDIST</subject><object=SDN:PAl: :COREDIST</object><units>SDN:P@6: :ULCM</units>

fi<subject>SDN: LOCAL:MINCDIST</subject><object>5DN: PO1: :MINCDIST</object><units>SDN: PA6: : ULCM</units>

ff<subject>SDN: LOCAL:MAXCDIST</subject><object>5DN: P@1: :MAXCDIST</object><units>5SDN: P@6: :ULCM</units>

//=subject>SDN: LOCAL: SamplelD</subject><object>5DN:P@1: :SAMPID@1</object><units>SON: PBG: : XXXX</units>

//<=subject=SDN:LOCAL: SamplingEffort</subject><object=5DN:P@1: :VOLSEDSM</object><units>5DN:P@6: :UGRM</units>

f/=subject=50N; LOCAL:Microlitter_Type</subject=<object=SDN:PB1::MLITTYPS</object=<units=5DN:P@6: : X)XXX</units=<instrument=50N:L22::TO0L1285</instrument>
fi<subject>SDN: LOCAL:Microlitter_Count</subject><object>SDN:P@1: :MLITCNTS</object><units=>SDN:Pa6: : UUUU</units><instrument>SDN:L22: : TOOL1285</instrument>
ff<subject>SDN; LOCAL:Microlitter Size</subject><object>SDN:P@1::MLITSIZS</object><units=>SDN:P@6: X00(</units><instrument=>50N:L22: :TOOL1285</instrument>
f/<subject=SDN; LOCAL:Microlitter_Color</subject><object>SDN:P@1: :MLITCOLS</object><units=SDN:PRG6: : XOOX</units><instrument>S0ON:L22: : TOOL1285</instrument=

I
Cruise Station Type yyyy-mm-ddThhimm:s5.555 Longitude [degrees_east] Latitude [degrees_north] LOCAL_CDI_ID EDMO_code Bot. Depth [m] COREDIST [cm]  QV:SEADATANET  MINCDIST [cm]  QV:SEADATANET
MAXCOIST [cm]  QV:SEADATANET  SampleID:INDEXED_TEXT  QV:SEADATANET  SamplingEffort [g] QV:SEADATANET  Microlitter_Type:INDEXED TEXT  QV:SEADATANET Migcrolitter Count [Dimensionless] OV SEADATANET
Microlitter Size:INDEXED TEXT  QV:SEADATANET Microlitter Color:INDEXED_TEXT QV:SEADATANET
2021_809 125 B 2021-09-01T00:00:00.008 23.3999 58.1978 MLS2821_125 713 25 5 1 4] 1 5 1 MPS282185 1 108 1 SDN:H@1::HB180081 (microplastic
items) 1 1 1 SDN:H@3: :He3ee218 (1ee-299um) 1 SDN:H@4::He400001 (black/grey) 1

5 1 2] 1 5 1 MPS202185 1 108 1 SDN:H@1::Heleeedl (microplastic items) 1 a 1
SDN:HB3::He300018 (100-299%um) 1 SDN:H@4::He400004 (white/cream) 1

5 1 2] 1 5 1 MP5282185 1 188 1 SDN:H@1: :H@180801 (microplastic items) 1 ] 1
SDN:H@3::He300018 (108-29%um) 1 SDN:H@4::He400882 (blue/green) 1

5 1 a 1 5 1 MP52082185 1 1ea 1 SDN:H@1::Heleagel (microplastic items) 1 a 1
SDN:H@3: :HO300018 (188-29%um) 1 SDN:H@4: :He400006 (orange/pink/red) 1

5 1 a 1 5 1 MPS2082185 1 1ea 1 SDN:H@1::H@1080@1 (microplastic items) 1 a 1
SON:H@3::He3eee18 (100-29%um) 1 SDN:H@4::He400005 (yellow) 1

5 1 2] 1 5 1 MP52082105 1 108 1 SDN:H@1::H@1@88@1 (microplastic items) 1 a 1
SDN:HB3::HB300018 (100-299um) 1 SON:H84::He4000883 (brown/tan) 1

5 1 2] 1 5 1 MP5202185 1 108 1 SDN:H@1::He1eeedl (microplastic items) 1 f 1
SDN:H@3::He3e0018 (100-29%um) 1 SDN:H@4: :He6AARB1 (transparent/translucent) 1

5 1 a 1 5 1 MP5282185 1 108 1 SDN:H@1::He1082@1 (microplastic items) 1 a 1
SDN:H@3::He300018 (100-29%um) 1 SDN:H@4: :He4000888 (multicolour/gold/silver) 1

5 1 a 1 5 1 MPS282185 1 1ea 1 SDN:H@1::HB1082@1 (microplastic items) 1 a 1
SDN:HB3: :He30a085 (38dum-1mm) 1 SDN:H@4::He400801 (black/grey) 1

5 1 a 1 5 1 MP5202105 1 100 1 SDM:H@1::HB108801 (microplastic items) 1 @ 1
SDN:He3: :He3eeees5 (30@um-1mm) 1 SDN:H@4::He400004 (white/cream) 1

5 1 2] 1 5 1 MPS2082185 1 108 1 SDN:H@1::Heleeedl (microplastic items) 1 a 1
SDN:H@3::He302005 (300um-1mm) 1 SDN:H@4::He400002 (blue/green) 1

5 1 [:] 1 5 1 MP5282185 1 180 1 SON:H@1::HR10@2@1 (microplastic items) 1 ] 1

13




Loop for the quality of marine litter data

Quality checks before and after ingestion

Pillar/Lesson Learned:
data validation to ensure the best possible data quality and reliability over time

® pre-ingestion phase: streamlining the data management workflow (pre- is more efficient & safe

than post-)
e Post-ingestion quality:
o Using SQL, Python, QGIS as languages and tools
o Correction of errors, gaps or anomalies found (in agreement with data originators)
o Improvement of data products following stakeholders feedback

Feedback & Correction Loop A

/\
|
|
=

° Data Originator °
/ NODC

~N
Pre-Ingestion Central Marine Post-Ingestion
Online Validation Litter Database Analytics

QL quezies

>

g
Relational Checks

| | : DUU

v—ﬂ

EMODnet Format / CSV / XLS RESTful webservice PostgreSQL / PostGIS Relational Errors Caught
Syntactic Errors Caught Anomaly Detection

A NotebookLM
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EMODnet
REPN E.rop=an Marine
L Observatien and

14



e data curation workflow and its results:

Data Workflows
pa /

Contact with data centres for
feedback/corrections QC loop

National Ocsanographic

Contactwith data centres for
feedback/corrections QC loop

Test aggregated collection:
e Checkdata/data
format
e Data harmonization

Marine Litter Post-ingestion
Pre-ingestion Database additional controls Outputs
Online Validation
« RESTHul webservice  PostgreSQL o SQL queries
. sw:w:w& semantic + PostGIS s GIS geoprocessing
controls,

® Products generation gy Euoones
=

One central
map viewer

to visualise all EMODnet data

One central
etadata catalogu:

1 OCEAN
1 EMODnet

Discover, visualise and
download marine data and products
across 7 thematics and hundreds of parameters

https://emodnet.ec.europa.eu/

Marine litter data collections
of Beach Litter [3

Data products:

Marine litter data collections
of Micro Litter [*

Marine litter data collections
of Seafloor Litter [*

e Harmonized and validated datasets

European Marine
Observation and
Data Network

EMODnet Chemistry ERDDAP

ERDDAP is a data server that gives you a simple, consistent way to download subsets of
scientific datasets in common file formats and make graphs and maps. This particular ERDDAP
installation has oceanographic data (for example, data from satellites and buoys).

Easier Access to Scientific Data

Our focus is on making it easier for you to get scientific data.

Different i i have

different types of data servers.

For example, OPeNDAP, WCS, SOS, OBIS, and countless custom web pages with forms. Each is
great on its own. But without ERDDAP, it is difficult to get data from different types of servers:

+ Different data servers make you format your data request in different ways.

« Different data servers return data in different formats, usually not the common file format
that you want.

« Different datasets use different formats for time data, so the results are hard to compare.

ERDDAP unifies the different types of data servers so you have a consistent way to get the
data you want, in the format you want.

+« ERDDAP acts as a middieman between you and various remote data servers. When you
request data from ERDDAP, ERDDAP reformats the request into the format required by the
remote server, sends the request to the remote server, gets the data, reformats the data
into the format that you requested, and sends the data to you. You no longer have to go to
different data servers to get data from different datasets.

« ERDDAP offers an easy-to-use, consistent way to request data: via the OPeNDAP

EMODnet Chemistry ERDDAP

Easier access to scientific data

Start Using ERDDAP:
Search for Interesting Datasets

» Do a Full Text Search for Datasets

o

» View a List of All 44 Datasets
« Search for Datasets by Category

Datasets can be categorized in different ways by the
values of various metadata attributes. Click on an
attribute (cdm_data_type, institution, ioos_category,
keywords, long_name, standard_name, variableName)
to see a list of categories (values) for that attribute.
Then, you can click on a category to see a list of
relevant datasets.

« Search for Datasets with
Advanced Search @

Search for Datasets by Protocol

Protocols are the standards which specify how to
request data. Different protocols are appropriate for
different types of data and for different client
applications.

EMODnet

European Marine.
Dbservation ond
Data Network



https://emodnet.ec.europa.eu/en/chemistry#data-&-products
https://erddap.emodnet-chemistry.eu/erddap/index.html
https://erddap.emodnet-chemistry.eu/erddap/index.html
https://emodnet.ec.europa.eu/

Interactions and feedback from expert groups
The European MSFD Technical Group on Marine Litter

® The MSFD Technical Group on Marine Litter identified EMODnet as the
European platform for marine litter data
e National Oceanographic Data Centres supporting EU Member States in
data standardization and quality control
e Harmonized datasets for the assessment of litter abundance, baselines,
trends and distribution:
o Baselines: beach litter published in 2019, ongoing work for seafloor
and micro-litter
o Trends: published for beach litter
e Work towards a methodology to obtain quantitative and comparable
data and metadata of marine macrolitter from seafloor images and
observations, to complement data from trawling worldwide :
o Develo

oy

Evuropean Marine
Observatien and
Data Nelwors

JRC TECHNICAL REPORTS

EU Marine Beach Litter Baselines

Analysis of a pan-European 2012-201¢
beach litter dataset
Harke, G, Walvoort, D, Van Loon, W., Addamo, AM. Brosich, A«

Mar Chaves Montero, M. Molina Jack ME. Vinci, M. Giorgett, /

MSFD Techrical Group on Marine Litter

VA0 SN
29 16*

2019
e ————

Marine Macro Litter on EU Coastlines
R 2R
[ A
287 203*
N . e ol o
. e

European Coastline Macro Litter Trends 2015 - 2021
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https://dx.doi.org/10.2760/0752301
https://dx.doi.org/10.2760/0752301
https://dx.doi.org/10.2760/0752301

Interactions and feedback from expert groups (Global initiatives)

oy

Global Partnership on Plastic Pollution and Marine Litter (GPML): | | |
e Data and products sharing (Digital Platform) : C X ik >
e Revision/alighment of glossary and ontologies/vocabularies e

(Community of Practice on Plastic Monitoring and Assessment

Harmonization)
G20 Actions against Marine Plastic Litter lead by the Ministry of the e - ¢
Environment Japan (MOE)J): '

* Guidelines for Harmonizing Ocean Surface Microplastic Monitoring
Methods (May 2019)
e Developing an Atlas of Ocean Microplastic (AOMI) A@M
Under the umbrella of the Integrated Marine Debris Observing OHENEWS R/ ONADOWNON AR SUBMTION

System (IMDOS)

Relevant dialogs to promote/facilitate different levels of
harmonization to allow usage and compatibility on the global scale



https://www.env.go.jp/page_00929.html
https://www.env.go.jp/page_00929.html
https://aomi.env.go.jp/

EMODnet Associated Partners

oy

* Organisations who wish to join the EMODnet partnership and contribute to its objectives aOD"Et

* Flexible arrangement to allow more organisations to join EMODnet in a straightforward and transparent way.

* |t enables formally recognised as a partner of the EMOD-network without receiving funding, without the need to

be a contractual partner in one of the projects and without the need to adhere to associated contractual
obligations;

* Interested parties to contribute to and fully benefit from the network's broad range of tools and activities.
EMODnet Ingestion Service

e To identify and reach out to organisations who are managing marine
datasets and who are not yet connected and contributing to the existing
European marine data management infrastructures

e To motivate and support those potential data providers to contribute to
EMODnet

e To facilitate the inclusion and harmonisation of those marine datasets,
with standardised and complete metadata, in the EMODnet data, data

services and products.

\C-
Net. GCAeuropa.eU‘da
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https://emodnet.ec.europa.eu/en/emodnet-associated-partnership-scheme
https://emodnet.ec.europa.eu/en/data-ingestion
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Stay up-to-date with
E M 0 D n et the latest news
European Marine inXD
Observation and

Data Network

The European Marine Observation and Data Network (EMODnet) is financed by the European Union
Unless otherwise noted the reuse of this presentation under Regulation (EU) 2021/1139 of the European Parliament and of the Council of 7 July 2021
is authorised under the CC BY 4.0 license. For any use or reproduction establishing the European Maritime, Fisheries and Aquaculture Fund.

of elements that are not owned by the EU, permission may need to be sought directly from the respective right holders.



https://creativecommons.org/licenses/by/4.0/
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