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General context of this work

Improving fisheries data management to focus on EAF

EAF requires data from various disciplines:
o different species (birds, mammals...) and observed characteristics:
o fishery data (one source of ecological observations among others):
@ before EAF: mainly target species,
@ after: many species with different roles (by-cacth, preys...),
o trophic data, contaminants, fatty acids. . .,
o ...tagging data, telemetry (spaghetti, pop-up...) useful to calibrate
models (growth. .. ),
@ ...to be combined with environmental parameters (gridded data),
@ from sensors (remote sensing or in situ: satellite / aerial, CTD...),
o from models.

Motivation for a new database

@ Current situation is a nightmare: too many databases (one per data
type), heterogeneous and distributed (RDBMS, codes. . .),

@ None of them enables to administrate all these kinds of data.
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General context of this work

Set up a long term Information System (IS)

IRD projects related to management of tagging / EAF data:
@ REMIGE (ANR): 4 years (top predators),
@ MACROES (ANR): 4 years (continuum of Remige, climate change),
@ iMarine (FP7): 30 months (interoperability),
@ ...and future project: EMOTION (ANR)...

-
MACROESY

: : )
A 20106 e

A single IS whatever the project: Ecoscope / MDST

@ Goal: create a new database and IS to administrate as much data as
possible within a single model / architecture.

@ Reuse and improve it according to projects and fundings,

: . : : Try
@ Make a first version available through opensource licence &
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General context of this work

Overview: main steps
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Management of tagging data. . .

... means nothing but replication(s) of observations

Tagging = replication(s) of measures on same individuals collected in
different contexts:

@ (1): deployment of the tag (scientific context): limitated types of
observations,
@ (0..n): observations inbetween (depending on tags: tracking...),

@ (1): final recovery (dead tags or individuals): many possible
observations according to the context.

Tagging data = 7
@ multiple kinds of (replicated) observations,
@ multiple contexts for data collection: heterogeneity of quality.

Fisheries databases models don't fit the needs to manage tagging data:
observations just made once.

4
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Management of tagging data. . .

Tagging & Ecological observations

Observation = "measurements directly linked to real-world phenomena”. J

has-context-relationship

has-context has-relationship

of-entity

has-measurement has-characteristic

Characteristic )

has-charactersitic-value

of-characteristic

Measurement

uses-standard

has-value

Standard

has-standard-value

[Bowers, 2008]
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Management of tagging data. . .

Tagging & Ecological observations

Observation = {characteristic of an entity, measure & value, context}
@ entity? species, vessels, FAD, school, tissue samples. . .,
@ characteristic? weight, length, location. . .,

@ context? people/projects, location, date / period, sampling protocols,
@ examples:

o 1003={activity of Kermantxo, tagging operation, 03/05/2006 11am},
{length of albacares 1234, 77 cm, 1003},
2434={activity of Torre Gullia, fishing operation, 15/01/2007 5pm},
{weight of albacares 1234, 12.5 kg, 2434},
{length of albacares 1234, 82.8 cm, 2434}.

¢ € ¢ ¢

Fisheries databases models = semantic traps:

o fishing effort vs observation effort, fishing gear vs sampling protocol,
@ by-cacth / discards vs species / individuals,

@ PS fishing operation vs school occurence. . .

Barde, Billet (UMR EME) RTTP CTOI Symposium 10-2012 9/21



Management of tagging data. . .

EAF data & Ecological observations

z -~ Characteristic

~* biometry: weight, length.
- Entlty <o trophlcrzma gstomacgcontent, isotopes.
% Marine species, * behaviour:
* Fishing vessels, > trajectory,
* FAD,

1 ** predation
1 ** competition

* Water (sea surface, deep water), - o

* Wind...

** agregation...
* physical parameters: temperature, wi
chemical parameters: contaminants, .

“* scientific cruises,
< * deployments of tags on dry land,:
* onboard fishing vessels,
* laboratories analysis

ey

A generic database model for tagging data. ..

.has to be a generic enough for various kinds of observations,

@ ...can be used to store EAF data (including fisheries data).
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Ongoing developments

A new database model to store data (step 0)

It starts like this. . .

Context
1.1
Entity 0.1 1.* Value . Measure o Standard
Observation 1.1 1.x
0.*
1.1
1.1
1.1
1. \
\ Characteristic
Individual N
1. \
1.5
biometry maturity stomac content Isotopes Contaminant
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Ongoing developments

A new database model to store data (step 0)

...and it ends up like this.

Implementation

@ Postgres & Postgis 2.0,

@ A set of common services for all data managed in this database. . .
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Ongoing developments

Loading tagging data in the new database (step 1)
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Ongoing developments

Loading tagging data in the new database (step 1)

Extract, Transform, Load (ETL), this step requires to::
@ change codes (Worms. .. ),
@ change uom,
@ change semantic of tables and attributes (columns),

@ spatialize data.

However the system can combine different approachs:

@ transformation of data (a lot of work),
@ no transformation (data is served as it is):

@ data stay in the data source,
@ conversion from access to postgres,
o data types (spatialization...) and codes (worms...).

4
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Ongoing developments

Dedicated data access on top of the database (step 2)

MACROES MDST server is a Web portal + other data access / services:

@ the Web portal enables data access with a single html form whatever
the number of data sources,

o ...SQL queries,

@ ...Web Services,

@ interoperability enables the data to be reused by other data sources.

ST - lccweasel

Ajouter un critére
Sirdas dataoace T Carcnes/ocen <

& ornés
YET, ALB , BET , SK)

Données disponibles.
(SARDARA)

"RFL Carhos (RE] CATCHES) : 138059 donndos
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Ongoing developments

Connection of data: hybrid approach of MDST (step 2 bis)

Similar GUls wheter dataset has been transformed or not:

Formulaire de requetage MDST - Iceweasel

Qo @ v

Icewessel | Formulaire de requerage MDST [ 4]
5 s v

Sources de donnée
= [ Coerage satabase, consteaion apicaton
4005

= [ sasara database
P Catches
Sumit

Ajouter un critére
Sardara catabase/RFL Catches/Ocean
Submit

Criteres actifs

Eftacer Edter Efacer Edtor :
Species (SPECIES) Flag (FLAG) Time (TIME)
pecies. Flag Time.

Eléments sélectionnés :| |Début : 1990/01/01 00:00:00 CET
S Fin : 2005/12/01 00:00:00 CET

France , Spain

Eléments sélectionnss :
YET, ALB , BET, SKJ

Données disponibles
(SARDARA)
RF1 Catches (RFL_CATCHES) : 138089 donnéss
Suomit
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Ongoing developments

Connection of data: hybrid approach of MDST (step 2 bis)

Similar GUls wheter dataset has been transformed or not:

coh

MAP SITE
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Within the context of global change and its
consequences, our project aims to understand and
then predict how environmental variability
influences the functioning of marine ecosystems.
Given the empirial mpossibilty o estimating the
distriution, abundance and spatel.

SOMMAIRE

Macroes () ENTER
Sub-category 7 A Wihin the context of global change and its
Sub-category consequences, our project aims to understand and
then predict how environmental variability
Sub-category influences the functioning of marine ecosystems.
— Given the empircal impossiilty of estimating the
Sub-category distribution, abundance and spatial.

Sub-category

Sub-category

aoos O) ENTER

Wihin the context of global change and its
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then predict how environmental variability
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Ongoing developments

Connection of data: hybrid approach of MDST (step 2 bis)

Similar GUls wheter dataset has been transformed or not:

mAcRo-crITeres RIS

Ailas Observatoire Océanique Satelite

Base de connaissances sur les écosystémes marins exploités
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Ongoing developments

Connection of data: hybrid approach of MDST (step 2 bis)

Similar GUls wheter dataset has been transformed or not:

macro-resuLTats NN

Ailas Observatoire Océanique Satelite

Base de connaissances sur les écosystémes marins exploités
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Ongoing developments

Connection of data: hybrid approach of MDST (step 2 bis

Similar GUls wheter dataset has been transformed or not:
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Ongoing developments

Connection of data: hybrid approach of MDST (step 2 bis

Similar GUls wheter dataset has been transformed or not:
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Ongoing developments

Connection of data: hybrid approach of MDST (step 2 bis)

Similar GUls wheter dataset has been transformed or not:

opr_”tlunp

VG GIS
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Ongoing developments

Connection of data: hybrid approach of MDST (step 2 bis)

Similar GUls wheter dataset has been transformed or not:
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Ongoing developments

Connection of data: hybrid approach of MDST (step 2 bis)

Similar GUls wheter dataset has been transformed or not:

Quantum GIS 1.7.1-Wroclaw

iy MY ANOEE:  @mEU S S IRR i
Couches B®
T @ & RTTPIOTC cruise

Trrrnnnnd

Barde, Billet (UMR EME) RTTP CTOI Symposium



Ongoing developments

Data interoperability (step 3)

Data in this database are served with different standards according to the
communities of users:

(]

Fisheries: Fishframe (for EU member states: DCF),
Biodiversity: TDWG / GBIF,
Spatial information with OGC standards (INSPIRE in Europe):

@ spatial databases enable to manage more than points: polygons,
polylines. .. (real need for tagging data),

@ Postgis 2.0 enables to query usual RDMS data with environmental
parameters managed in raster data formats (netCDF, geoTiff...).

@ same operations are possible with Web Services.

Statistical data: SDMX,
Web / Linked Open data: W3C,

...and others to come.

¢ ©
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Ongoing developments

Interoperability results (step 3) for the generic database

GBIF (IPT server of IRD in Montpellier)

5 Most Visited v
I

Terminé

Barde, Billet
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Ongoing developments

Interoperability results (step 3) for the generic database

GBIF (IPT server of IRD in Montpellier)

BIET
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Ongoing developments

Interoperability results (step 3) for the generic database

GBIF (IPT server of IRD in Montpellier)

Barde, Billet (UMR EME) RTTP CTOI Symposium



Ongoing developments

Interoperability results (step 3) for the generic

Web portals via GBIF (EOL, OBIS...)

EOL: Thunus albacares - Encyclopedia of L - Milla Firefox

Thunnus albacares add 103 cotlection

* echercher "  nespecterla casse
ansfert des connées depuis 140247 231185, zotern @
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Ongoing developments

Interoperability results (step 3) for the generic

Web portals via GBIF (EOL, OBIS...)

EOL: Thunus albacares - Encyclopedia of L - Milla Firefox

Thunnus albacares add 103 cotlection
yellowin tun:

DATA PROVIDERS/RESOURCES
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Ongoing developments

Interoperability results (step 3) for the generic database

Web portals via GBIF (EOL, OBIS...)
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Ongoing developments

Interoperability results (step 3) for the generic database

Web portals via GBIF (EOL, OBIS...)

Ocean Biogeographic Inform: System - Mozilla Firefox

G B v € @ 9 o ntpywwwiobis.orgmapperianguage=fr v|[gv
[ Most Visitedv [ Latest Headlines v (6] ADAGUC - Welcom... [&] Formulaire de requ... = 1) FAO Fisheries & Aq... % Observatoire thonie... »

© Ocean Biogeographic Informati... | 5 N v

Library.

Recherche de données
D wetrencareaju | & Resutas
Speces

Clquer pur rchercer & navguer s s espsces
ok o donates

Ecoscope Observaton Database

Ecoscope tunabycsten eserver it

Scoscope tunacoserercta

(Ciquer pour rechercher & naviguer dans fes Jeux de donné

Region 2~
Date & Saison 20~
Octanographie. 20+

) T G

)
CENSUS O
OF MARINE LFE

Terminé zotero #

Barde, Billet (UMR EME) RTTP CTOI Symposium 10-2012



Ongoing developments

Interoperability results (step 3) for the generic database

GIS (via OGC standards / INSPIRE): Qgis, GvSig through Web Services

@ Quantum GIS 1.7.1-Wroclaw - carte_sardara_species_dist
iy NN AFOEE: @A SRR P - T e e
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1
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85 coordonnee 7377 ] Ecnetle [1133365613 | (9 @ Renau Erscaszs (@)
10-2012 17 /21

21286 sur 21286 byles de carle téléchargés.
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Conclusion and next steps

Summary

@ Conclusion and next steps
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Conclusion and next steps

Achievements

Work done so far:

@ new version of the database model to manage replicated observations,
@ first steps of data migration and access OK:

o tagging data and EAF data can be stored together,

¢ data can be made available in different ways with a Web portal
(MDST) through standards for data formats and access protocols,

o can be blended with environmental data (Postgis + OGC).

@ data can be connected to other infrastructures (GBIF, INSPIRE, ...)
through standards / interoperability.
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Conclusion and next steps

Next steps

Still a lot of work:

@ to improve the model of the database,

@ to separate raw data from estimated data ...

@ ... by embedding libraries of processing in the database:
flag the quality of data,

location of the recovery with set of points (min, max...),
time at liberty. . .,

@ density. ..,

¢ € ¢

@ loading of similar datasets: MAC (atlantic). ..,
@ administration interfaces for the database,

@ publication of RTTP CTOI data on INSPIRE, GBIF, OBIS...with
MDST ? Not plugged for now.
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Conclusion and next steps

Additional information

MDST Web Service
¥oaE =

a MDST
Web Site

MDST CLIENT

MDST XML SCHEMA
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