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Fisheries Data Interoperability WG:

Put five scientists in a room and ask them about
copyright and you will get seven wrong answers.

They could have used their time better using an
open license and then going about their science
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SHARING WITHOUT BARRIERS

Build the social and technical bridges that enable open
sharing of data.

* enable data shared across barriers through
focused Working Groups and Interest Groups

* Participation in RDA is open to anyone

* Launched in 2013 by the European Commission, the
United States National Science Foundation and National
Institute of Standards and Technology, and the
Australian Government’s Department of Innovation

e over 5,700 members from 128 countries (June 2017)



https://www.rd-alliance.org/groups
https://www.rd-alliance.org/about-rda/who-rda.html
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The Fisheries Data Interoperability Working
Group (FDI-WG)

* Devise a global data exchange and integration
framework on fisheries data

* Facilitate the use of de-facto, and preferably
open, standards for the identification,
description, mapping and publication of
fisheries data

* Connect existing data networking initiatives
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DATA ALLIANCE

Global Tuna Atlas; from fishnet to internet w---=

Collate global public tRFMO data Integrate and harmonize Publish locally and in ‘your’ website
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Task Groups (similar to CWP)

 Task Group on Reference data harmonization for capture fisheries and
aguaculture statistics with main objectives: (A. Charef Co-Chair)

* Discuss a proposal for a global data structure (e.g. a Catch DSD)
* Discuss harmonization/mappings
* Discuss guidelines for structure extensions.

 In the context of reference Geographic data, a GIS group is tasked to
recommend grid reporting systems, their codification, and format (Co-
Chair Julien Barde of IRD, Emmanuel Blondel represents FAO)
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Reference data - Data Structure Definition (DSD)

Suggested DSD for Global Capture Production

Order Concept_id Role/Type Codelist_id Codelist_Code_id Description/reference
A UN_CODE Country code

CODE FAO major catch areas

3ALPHA_CODE ASFIS species

Reference year

Dimension
Dimension
Dimension

Time Dimension
Primary measure
Attribute
Attribute

Quantity of production
FAO standard symbols
Quantity unit

CODE
CODE

O mm O O W

The DSD’s and the related Code Lists will be publicly available
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RESEARCH DATA ALLIANCE

Tabular Data Management Service
and SDMX architecture

Tabular data Management Portlet

|
Reference o
Data Source | — =
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i Final deployment
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Is interoperability an issue?

Some types of fisheries datasets:

e observations:

* high resolution datasets (individuals: fishing vessels &
fishermen, scientific cruises)
* occurrences / sighting & fishing operations, related samples

* trajectories: eg VMS, FADs, animal tracking

 gridded / aggregated datasets: usual type of datasets
delivered by RFMOS (various spatial and temporal
resolution, sometimes delivered by areas).

* forecasts: eg stock assessment datasets (models
inputs and outputs)



BlueBRICGE . . @ )
AA_ Fisheries data: . “ii.

summary of interoperable fields

* Fisheries domain objects = {Fleet, Fishing Vessels,
Fishing Gear, Fishermen,species,population, stocks, schools,

individuals, Fishing Areas..} => Fishing Gear (longline,
FADS...), Locations / Areas: EEZ, MPAs,

e Fisheries domain activities = {Fishing operations,
landings, sampling}
* Fisheries domain observations / parameters

= {effort,catch, nominal catch, bycatch, discards,
biometry(size class,length-weight relationships..),

reproduction / maturity stage, mortality, recruitment}
* RDA: How to make these interoperable
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| Getting global.. eg tuna data

Mean annual distribution (2005 to 2015) of catches of major tuna species
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DATA ALLIANCE
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MAIN STEPS OF DATA MANAGEMENT AND PROCESSING WORKFLOW FOR Tuna Atlas Use Case (FAO & IRD)

>

DATA SOURCES & PROVIDERS HARMONIZATION STORAGE APPLICATIONS DATA ACCESS INFORMATION &
VISUALIZATION
T s
EXTRACTION & STANDARDIZATION R oS FORMATION & LOAD EXTRACTION QUERIES

N PLOTS
Tuna RFMOs E$ $° OPeNDAP & netCDF server (Thredds) S &

Satellite, Model Output, Catches, effort...

& o B

NetCDF files i

(Postgres)
SQL DATABASE OGC Spatial Data server

(Geoserver, Constell ation, Mapserver)
Web Processing server
(WPS): shared algorithms
* RFMOs

1 data structure ISSF...
per variable: Free services:
— 3 ¥catch * metadata

VRE TUNA ATLAS (FAOQ & CNR):

* Extraction

* Transformation:
*+ Code Lists: SPECIES, GEARS..
*+ Data standards

HETEROGENEOUS FILES
(NON STANDARD)

~ 20 different
data structures

Algorithms

*Raising factors 1 & 2
* Key (weight / length)
‘-..

ONE SINGLE FILE
PER VARIABLE

Web Sites
*FAOQ
*IRD

* effort > x data formats
* size frequencies * access protocols
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interoperability: main goals

Adopt standards to implement guidelines:
 data discovery and proper use of datasets,
 data access (whatever data format),
 data transformation (multiple data formats),

* work first on concepts more than formats

* ISO/TC 211 discussions at conceptual levels
e OGC UML diagrams with XML schemas

Can RDA facilitate Fisheries data reuse with
existing standards for (meta)data formats?
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interoperability: main goals

* Comply with conventions:

e with generic format:
* CSY,

 NetCDF and other OGC standards (metadata, WMS,
WEFS..),

* SDMX
* with domain specific formats: EML/Darwin Core,
 RDA: Tools to assist Data providers to comply
with standards: eg OGC (softwares &
services), URI’s, DOI, Metadata, ...



https://goo.gl/TDuF6w
http://mdst-macroes.ird.fr:8080/thredds/BlueBridgeCatalog/fao_tunaatlas_VRE/catalog.html?dataset=BlueBridgeCatalogProd/fao_tunaatlas_VRE/sardara_catches_3dimsXYT_crs_to_be_customized2.ncml
http://thredds.oreme.org:8080/geonetwork/srv/eng/catalog.search#/metadata/19115_database_Sardara
http://mdst-macroes.ird.fr:8080/thredds/wms/BlueBridgeCatalog/fao_tunaatlas_VRE/sardara_catches_3dimsXYT_crs_to_be_customized2.ncml?service=WMS&version=1.3.0&request=GetCapabilities
https://sdmx.org/
http://www.gbif.org/dataset/fca6b467-9d35-493a-9a43-56b096814536
http://vmirdgbif-proto.mpl.ird.fr:8080/ipt/archive.do?r=observe_tuna
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related domains

* OPEN DATA / Science (generic) metadata:

« Datacite (OpenAire Connect, eg DCMI)
* CEFAS, SEANOE IFREMER, NOAA/IOOS (CKAN
can harvest other catalogs: eg Geonetwork).

* OGC standards for spatial (meta)data formats

and access protocols are widely used:
* Europe (INSPIRE: eg Ifremer, IRD CSW , Thredds
& NetCDF, WFS)
* FAQ, other countries (eg IMOS/CSIRO)

e Statistics: SDMX
-



https://search.datacite.org/works?query=fisheries
http://dublincore.org/
http://data.cefas.co.uk/#/View/3743
http://www.seanoe.org/data/00361/47250/
https://data.ioos.us/
http://sextant.ifremer.fr/fr/geoportail/sextant#/search?sortBy=popularity&from=1&to=20
http://mdst-macroes.ird.fr:8080/constellation/WS/csw/default?REQUEST=GetCapabilities&Service=CSW
http://mdst-macroes.ird.fr:8080/thredds/BlueBridgeCatalog/fao_tunaatlas_VRE/catalog.html
http://www.fao.org/geonetwork/srv/en/main.home
https://portal.aodn.org.au/
https://sdmx.org/
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RDA related domains

* CF Conventions ocean (meta)data:
e dimensions: time, latitude, longitude, depth,
e variables / parameters: physical, chemical,
biological (to be extended),
* TDWG standards: for biological (meta)data

(species, observations and measures)
* GBIF / OBIS: EML for ecological and biodiversity
data (occurences, samples, biometry..)
* from scientists: NOAA, CSIRO,..

e RDA assists reuse / extend standards for
fisheries.



http://cfconventions.org/
http://www.tdwg.org/standards/
http://www.gbif.org/dataset/search?q=fisheries
http://www.iobis.org/
https://knb.ecoinformatics.org/#external//emlparser/docs/index.html
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fisheries data interoperability

* Synergy between RDA Fisheries Data
interoperability WG and Coordinating Working
Party on Fishery Statistics

* Scope and definitions
e Scope of “Fisheries data”?
* Geo-referencing / geographic dimension

* Geo-referencing for fisheries data
* Levels of geo-referencing
* Data and Metadata standards
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Classification and Coding systems

— Classification systems = Coding systems

= Area systems (polygon)
= Aggregated

iy
— Irregular = Geo-codelists

— Possible hierarchies / breakdown's—
Statistical areas, Reporting areas,
Jurisdictional areas, Competence areas
Management areas (protected, restrictions,
closures) / units, etc.

—
. ° o —
— Locations / Sites (point)
Ports, landing sites, sampling sites, etc. i+ Registries
—
= Transects (line)
—
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DATA ALLIANCE
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RDA: Area system classification for fisheries data?
ISO 19115 Topic categories

value description
rearing of animals and/or cultivation of plants. Examples: agriculture, irrigation, aguaculture,
farming plantations, herding, pests and diseases affecting crops and livestock R
flora and/or fauna in natural environment. Examples: wildlife, vegetation, biological sciences,
biota ecology, wilderness, sealife, wetlands, habitat I N SPI RE data th emes
boundaries legal land descriptions. Examples: political and administrative boundaries
processes and phenomena of the atmosphere. Examples: cloud cover, weather, climate, atmospheric Annex I
climatologyMeteorologyAtmosphere conditions, climate change, precipitation 1. Coordinate reference 1. Statistical units 1. Areg managemeqv
?commic acti-vities, mndition-s and emplnyrr_went._Examples: prf)duction, !abour, rever_\ue, commer_ce, _systems 2. Buildings ? ? restrlctuon/regu'latlon )
oo industry, Four}sm and ecotourism, forestry, fIShErIES, commercial or subsistence hunting, exploration 2 Géograpliml»grid_syshms 3. Soil ’ zones & reporting units
y and exploitation of resources such as minerals, oil and gas g 2 T2 Natural rsk zones
height above or below sea level. Examples: altitude, bathymetry, digital elevation models, slope, 3. Geographical names 4. Land use 13. At heri diti
elevation derved products . o 4. Administrative units 5. Human health and safety | = © " oSPheric concitions
storage and treatment, environmental impact assessment, monitoring environmental risk, nature 5. Addresses 6. Utility and governmental 14. Meteorolr?glcl;akla t
environment reserves, landscape 6. Cadastral paroels services geegian s : g
information pertaining to eartl ces. Examples: geophysical features and processes, geology, . y AN R 15. Oceanographlc
minerals, sciences dealing with omposition, structure and origin of the earth s rocks, risks of 145 Transpon‘netwoncs 7. Em,,l,rf)nmema] momtonng geographical features
geoscientificinformation earthguakes, volcanic activity, [30dslides, gravity information, soils, permafrost, hydrogeology, 8. Hydrography facilities 16. Sea regions
health, health services, human ecology, and safety. Examples: disease and illness, factors affecting 9. Protected sites 8. Prq(?gction and industrial 17. Bio-aenaraphical maion
health health, hygiene, substance abuse, mental and nhusical haalth health carvirac facilities - geograp g
imageryBaseMapsEarthCover base maps. Examples: land cover, topo ° °
miasss s i ot NO Fisheries data area types common vocabulary
intelligenceMilitary information collection

inland water features, drainage syste

inlandwaters lakes, water utilization plans, dams, cu Towa rd S b u i Id i ng fi s h e ri es d ata vo ca b u Ia ri es

positional information and services. E

location zones and services, place names S am sdes d I H t
features and characteristics of salt wat (defl n ltlons’ CO e Is )?

oceans waves, coastal information, reefs
information used for appropriate actio
planningCadastre maps, cadastral surveys, land ownersh

characteristics of society and cultures.
traditional beliefs, manners and custo Asssessment /

society impact assessments, crime and justice

mmiemmameniesd  Distribution area Fishing area
Management unit Jurisdiction area

Fishery Statistical area
Competence area

transportation routes, tunnels, nautical charts, vehicl
energy, water and waste systems and

hydroelectricity, geothermal, solaran Reporting area

utilitiesCommunication sewage collection and disposal, electri
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0OGC GeoAPI

0GC/ISO 19115-19139

Graphic overview

@ ATLANTIC, NORTHEAST (MAJOR FISHING AREA 27) AND ITS BREAKDOWN GOBOG
Abstract The FAO major fishing areas for statistical purpose are defined by the CWP handbook of fishery statistical standards avallable at http://www fao.org/fishery/cwp/handbook/h/en
Keywords FAD, FIGIS, fishery, fisherles, fishery statistical areas, Area management/restriction/regulation zones and reporting units, 27, ATLANTIC, NORTHEAST (Major Fishing Area 27) and its breakdown,

MAIOR

FAQ , FIGIS , fishery , fisheries , aquatic species distribution (theme).

Species distribution (theme).

3033 (theme).

fao-species-map-grn (theme). ] = e

GRN I3 Blue grenad\sr, Macruronus Llnk to Other domaln Systems REVELOPUENT.CENTER (SRARDEC) o

& 272450 , Macruronus novaezelandiae = = =

Descriptive keywords http:/ /www.fao.org/figis/lod/flod /el StatlSthS, Llnke d Op en Data B, Area management/restriction/regulation zones and reporting units,
88c781c18fBee59c25b5db74bd1b07c1e24 531 52debl6d82ed4badf7¢013, 9317, fao-rfb-map-seafdec

The terms and conditions are available at http:

Use limitation Usage subject to mandatory citation: © FAQ, 2016. Aquatic Species Distribution Maps. FA
Rome. Updated 2016-09-19 [Cited <DATE=] http://www.fao.org/geonetwork/srv/eng/ma
ao-species-map-grn

Disclaimer: The designations employed and the presentation of material in the map(s) are T8
constitutional status of any country, territory or sea area or concerning the delimitation of
Copyright: Exclusive right to the publication, production, or sale of the rights to a literar

s tachnical organization with no management authority.

Use limitation

Use limitation

FAO AQUATIC SPECIES DISTRIBUTION MAP OF GADUS OGAC B
Access constraints

to an author, composer, artist, distributor Abstract The main sources of information for the species distribution are the habitat description and geographic range contained in the published FAO Catalogues of Species (more details at e
Access constraints License: Formal permission to do something kg vt £a0.000/
. Keywords  FAO, FIGIS, fishery, fisheries, aquatic species distribution, Species dstribution, GRC, Greenland cod, Gadus ogac, Gadidae, GADIFORMES, fao-spedies-map-grc,
Use constraints Copyright: Exclusive right to the publication, production, or sale of the rights to a literar http//weww fo . /BebosZios e . 5, Gadus 0gac

to an author, composer, artist, distributor
License: Formal permission to do something
Language English

Character set UTF8: 8-bit variable size UCS Transfer Format, based on ISO/IEC 10646 = lnteroperability With Other
Topic catagory code Bicta ‘ 0
Search Engines

Use constraints

Topic category code Boundaries

Distribution Information

Natior

ns
Transfer opti for a world withoi

Department
I — L

Statistics Geolnfo Meetings and News

FAQ aguatic species distribution map of Macruronus magellanicus . ~
(OGC-WMS Server: http://www.fao.org/figis/gecserver/species/ows?SERVICE=WMS ) &7 | Espafiol | Frangais | #C | Pycosni
"

0GC / WFS

. . . About Activit Publicati Fact Sheet:
FAQ aguatic species distribution map of Macruronus magellanicus us CIVIlies ublications -aci ets

GIS data download (WFS - GML]

GIS data download (WES - ESRI Shapefile) Advanced search | Advanced search
Online resource -
: metadata (XML o o Search Public ations Results for «Cod» 557 results
Online resource Aquatic Species Distribution Maps o Search Fact Sheets
Online resource Factsheet - Summary description o Search Mestings & Mews| | Web pages f“ﬁ}H Meetings fﬁ}H Publications fZ)H Maps (5) H News f“}H Legislation f392‘|
Online resource Aquatic Species Distribution Maps (GIS Viewer|

o Search Legislation

FAO aquatic species distribution map of Gadus morhua

FAO aquatic species distribution map of Eleginus gracilis

FAO aquatic species distribution map of Gadus macrocephalus

FAO aquatic species distribution map of Gadus ogac

FAO aquatic species distribution map of Boreogadus saida

Comments/inguiries

te map Login e-Bullet

FAOQ, 2016
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—RDA Use Case — Tuna fisheries data Atlas f

—Mainly supported by i-Marine/BlueBridge, and building on
shared FAO GIS knowledge & practices.

Alllll([

v Work with BlueBridge partners (FAO, IRD, CNR, etc.)

- Objectives: Building on CWP and RDA recommandations:

i+ Standardized, transparent and sustainable data
ingestion flow from Tuna RFMOs into a common Tuna
fisheries database.

.+ Standard public access & discovery of Tuna regional and
global fishery geo-referenced datasets, annotated with
harmonized fisheries data vocabularies, through
complementary Geospatial (OGC) and Statistical
approaches

v Enhanced Tuna fisheries data portal
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RDA WG’s related services

1.Fisheries data providers should focus on
standardized files (CSV, NetCDF..) & metadata,

2.Services for data management should come
for free: BlueBridge Tuna Atlas VRE as a

playground for Fisheries gridded datasets:
* Spatial data (OGC): Geoserver, Geonetwork /
CKAN, Thredds, Postgres / Postgis),
* Biodiversity => TDWG/GBIF and IPT
* SDMX



http://www.bluebridge-vres.eu/
https://sdmx.org/
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Next activities in RDA FDI-WG:
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* Agree on recommendations:
» adopt some data structures & metadata (CSV)
e validate & implement workflows.

* BlueBridge infrastructure to be used:

* to publish (meta)data on FAO Geonetwork:

e gridded datasets, acoustics
* model outputs: stock assessment; trajectories
simulations,

* give access to datasets (CSV, NetCDF, SDMX..)
* VVirtual meetings to discuss details
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for Data management

—Innovation: Re-useable catch data and
fisheries related data products

- Recommendations for statistical and model data (RDA)

-+ Recommendations for geospatial data and formats (RDA)
- Demonstrate feasibility of data services (BlueBRIDGE)
.+ Describe exploitation scenarios in Datathon(s) (Both)




