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|« e — iMarine Board

ATZ|-Tecnalia
IEO (Spanish Institute of Oceanography)
SFPA (Sea-Fisheries Protection Authority)
NEAFC, IUCN, Wageningen SFP (Sustainable Fisheries Organisation)
Univ., DG-MARE, MEDDE, Univ. | ¢| (Conservation International)

of Amsterdam, UKMarine . .
Mgmt Organization, VLIZ, ICES, SEAFO (South East Atlantic Fisheries Org.)

ESTAT, IODE-UNESCO, FAO, FIN, | TBTI (Too Big To Ignore)

CRIA, IRD, TerraDue NAFO (Northwest Atlantic Fisheries Organisation)

I0TC (Indian Ocean Tuna Commission)

GRID-Arendal Science Europe Agrocampus OUEST
MEDPAN (Network of Marine Protected Area Managers in the Mediterranean)

CCAMLR (Commission for the Conservation of Antarctic Marine Living Resources)
UNEP WCMC (World Conservation Monitoring Centre)
FAO FIRF (Marine and Inland Fisheries Service)
ENEA (Italian National Agency for New Technologies, Energy and Sustainable
Economic Development)
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[— _ iMarine Objective

Ecosystem Approach
to Fisheries Management and Conservation of
Marine Living Resources
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T — _ Challenges

Capacity & Diversity

* Analysis and processing of a large amount of heterogeneous,
across-domain produced information

* Multidisciplinary & multifacets collaboration at the local,
national, regional and international levels

Marine
resource @
assessment

Marine

Planning
aspects

Inventories of
biological
information

Fishery
operation,
processingand
trade

Physical and Y
@ chemical
features
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|A wenr e-Infrastructure

Elecronic platform operated by a responsible entity offering
an open set of basic enabling facilities (including access to
resources) “as-a-service” to a distributed Community of
Practice.

Fostering harmonization
& standardization

Economy of
scale

Time to
market

Quality of
service
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PP Community of Practice point of view:

Services

* Analysis and processing of a large
amount of heterogeneous, across-
domain produced information

e Collaboration

¢ Sharing

e Visualization * Multidisciplinary & multifacets
* Publication collaboration

e Storage

® Processing
* Analysis
* Modeling

e Integration

¢ Enrichment

¢ Transformation
 Validation

From science to policy making

e Access
e Discovery
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e —

Across hetogeneous data

¢ Collaboration

e Sharing
¢ Publication
e Storage

® Processing
e Analysis
e Modeling

e Integration
e Enrichment
® Transformation

e Access
¢ Discovery

OAI-PMH, DC, RDF, OWL
OpenSearch

Semantic
Data

Statistical Biodiversity

data data

SDMIX*

Geospatial DwC, DwC-A
data

1S019139 (OGC W*S)
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|i o i Community of Practice point of view:

Exploiting service through APIs
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Community of Practice point of view:

Virtual Research Environments

{ VRE ™.

VRE = Comprehensive, flexible, and secure Web-based working environment
serving the application needs of a community working for a specific goal
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iMarine VREs

Profile

Join New Environment
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Data Management VRE Examples

VRE Purpose Target
Icls Facilitates the collection, curation and Fishery Statisticians,
dissemination of Fisheries statistics Marine Biologists
. . Facili h llection, curation an .
Time Series acilitates the collection, curation and Statisticians

dissemination of Statistical data.

Vessels Activities Analyzer

Performs Data Mining on Vessel

. . Fishery Statisticians
trajectories.

Scalable Data Mining

Applies Data Mining techniques to

. . Statisticians
biological data.

AquaMaps

Predicts and produce species presence Fisheries and Aquaculture
maps Scientists

.-/
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e-Infastructure ecosystem

building on previous efforts
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|A e — Inside iMarine:

gCube

385 components
(web services, libraries,
portlets)

Hosted Technology and

data

» Cassandra/Hadoop/Mong
oDB Clusters

| » Virtuoso TripleStore

* SDMX registry

* OGC services cluster
(GeoNetwork, Geoserver,
WPS, Thredds)

e FishBase and SealifeBase
DBs

20th Marine Observation and Data Expert Group Meeting, 21-22 October 2013, Brussels

PP gCube frameworks

Facilitated development of
new tools

Exploitation of standards

--"“

A
Sy
. ‘... AVAT ‘

o
A%

\

PAVAVA %

New tools can become
infrastructure resources
available according certain policies

Enabling services

¢ Deployment

¢ Hosting

® Resources Lifecycle
e Monitoring

e Accounting

e Security

e Distributed Workflow
Execution

pm— =
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4 @eld B E creation and exploitation

= A
_— — 20th Marine Observation and Data Expert Group Meeting, 21-22 October 2013, Brussels

iMarine Product Catalogue

Application Bundles

—_—

BIOL Management and interpretation of biological and
CYBE ecological data in the environment

STATS Complete full life-cycle data framework, from
GUBF observational data to aggregated data repositories
enriched with validation and analytical tools

GEOS Storage and interpretation of geospatial explicit
CUBE information, including WPS processing

CONNECT Flexible environment for semantic resources

A BUNDLE is
a set of
services and
technologie
s for suppo

rting
related tasks

BIOL

CYUBE

A subset of the products and services belonging to BiolCube

https://gcube.wiki.gcube-system.org/gcube/index.php/Biodiversity Access

20th Marine Observation and Data Expert Group Meeting, 21-22 October 2013, Brussels
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‘ Species Data Discovery

BIOL
E
CUBE
Search: By: | Scientific name ¥ | Term: | e.g. sarda sarda, solea solea Search Example

Search for multiple species |

Advanced Option ~| FEilter by Source *|  Filtar by BBax *|  Filter by Date | Synonyms From ¥ Expand

Occurences Sources:

Classification Sources: ™ CatalogueOiLife o IRMNG & 1TIs o neBl & oBIS & WoRDSS & WoRMS

Search across several data providers |

Search in GBIF all the occurrences about 'sarda sarda' and its synonyms found in
WoRMS

Search in OBIS all the occurrences for 'sarda sarda' and 'Carcharodon carcharias’
expanded with synonyms from WoRMS and ColL. Accept only the results with an
event date between 2000 and 2005.

20th Marine Observation and Data Expert Group Meeting, 21-22 October 2013, Brussels

)

‘ Occurrence Points
e L BIO |
ClYB!

Occurrence Data from GBIF Occurrence Data from Obis
N V) - DD
Intersection Union Difference Duplicates Deletion
A B
Xy Xy
Event Date Reco rds Event Date
Modif Date P Modif Date
Author Simila nty Author
Species Scientific Name Species Scientific Name

20th Marine Observation and Data Expert Group Meeting, 21-22 October 2013, Brussels
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Similarity between habitats

Habitat Representativeness Score:

- BIOL

CUBE

1. Measures the similarity between the environmental features of two areas
2. Assesses the quality of models and environmental features

"w"“\’r\j \C/\/\\ 7 ‘Somalia
=5~ Uganda
o ém_wf Lv a tp»ya
:A;ﬁ;,},;.i, DR Congo “‘3‘»"‘;' N "s\tn\
= T Tanzania G2zt
e Tow Y
‘A—xk.g "::::EMozambiqng i (W
! \\lim"abwgi - = Indonesia Bismarck Sea.
jamibia = e Madagascar - . T
. Habitat 5 - s
A C Representativeness
N SomhA‘ric;C) Scorc . .
WJW Queensiand
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Length-Weight Relationships

- BIOL

W = al? CUBE

Objective:
Calculate the a and b parameters for ‘several’ GRAPH ONE
. Length/Weight Curve for Black Marlin
species. ot s
>
Approach:

Weight (kg)

s 8 § F ¥ ¥ E & B E E B §

» Collaborative development with GEOMAR
> Integration of R Scripts
> Usage of Cloud computing for R Scripts

blue: rmag.com.au

#
&

W m W m w m m m
Langth (lower jaw to fork) cm

» The scripts are run in distributed fashion
» The time of the scientist procedure was 20 days
» The time on the Statistical Manager was 11 hours! Time reduction of 95.4%

» The script has been run periodically and currently solves LWR for 37 234 species

20th Marine Observation and Data Expert Group Meeting, 21-22 October 2013, Brussels
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STATS

CYBE

A subset of the products and services belonging to StatsCube

http://wiki.i-marine.eu/index.php/Catalogue:Applications#StatsCube

20th Marine Observation and Data Expert Group Meeting, 21-22 October 2013, Brussels

Data Iifecycle
GUBE

Import Dataset compliant with a specified template

Store

Table
Va|idati°n s . T‘IPE

Transform

G Metadat
Validate .

Harmonize

ATENEES O sdmx
. Btatistical D i eXchange
A table template defines:
Visualise ¢ Table definition, columns definition, set of table
transformations, set of validation procedures

Publish Can be applied to any dataset
Can be modified and shared

PO
[ ]
ez
(ot |
N
[ et |
[ st
[ e
[ iy |
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SDMX Code list import wizard

CUBI

‘SDMX Import NI

SDMX document selection

 Codelist document
Select this documentif you wantto retrive codelist

Dataset document

SDMX source selection

' SDMX Registry source
Select this Source ifyou want o retrive document from SDMX Registry

SDMX Import B

SDMX Import

SDMX Registry selection

Internal SDMX Registry
Selectthis ifyou want use the Internal Registry

Another SDMX Registry

SDMX Import

SDMX Codelist selection

alx

Searcn: 2
Name Agency Id Version Deseription
cL_asFis Tax Fa0 01
cLpwision FaO 01
CL_FAO_MAIOR_AREA FAD 01
cL_species FAO 10
cLunT FAO 01
CLUNT_MULTIPUER  FA0 01
CLUNCOUNTRY  FA0 01
ci_pision somx 01
asts-2012 somx 0
sowximport B
Operation In Progress
impor Summary
Document: Covelit documer
Source:

un:
Codelist Selected:

Back.

n
SOMX Registy source

intemal

o CL_FAO_MAJOR_AREA
Name: CL_FAO_MAJOR_AREA
Agency: FAO

Version: 0.1

20th Marine Observation and Data Expert Group Meeting, 21-22 October 2013, Brussels

Code list

Manager

-1 ret_country
Cotumn properies

[E—— Courn Type: [BESEHEH] =] Vale Type: Tt (Lorem psum it pse) =]

i %6 *namean namers °mniong ° maciong ° minia ® mecia °uncode © undpcode ©iso2co

Curate and Inspect the list after
the import

[=| cL_SPECIES

pew——

code » en r

AnA Adriatic sturgeon

AAB Twobar seabream Fagre double bande
AAC Bowfin

A4D “angtze sturgeon

ALE Tailet frogfish

AAF Lake sturgeon

AAG Indian motied eel

AAH Amur sturgeen

Anl Chinese sturgeon

AAl African longfin eel

AAK Sakhain sturgeon

AAL Giant motled ee!

Al Green sturgeon Esturgeon vert
AAN Fringebarbel sturgeon

ARO Afiantic sturgeon

AP Fersian sturgeon

AsQ New Zealand longfin ee!

AR Speckied longfin ee!

Esturgeon de [Adriatique

Esturgeon barbilons frangés  Esturion barba de flecos

x
ol Type: Ca Cods =] Godo st COUNTRY. 0D

es s
Esturion del Adridtico Acipenser naccari
Sargo de dos bandas Acanthopagrus bifasciatus
Amia calva

Acipenser dabryanus
Antennarius analie
Acienser fulvescens
Anguila bengalensis
Acipenser schrencki
Acipenser sinensis
Anguila mossambica
Acipenser mikadol

Anguila marmorata
Esturien verde Acienser medirostris
Acipenser nudiventrie
Acienser oxyrinchus
Acipenser persicus
Anguila dieffenbachi
Anguila reinhardti

CUBE

AUTHOR
Bonaparte 1836
Forsskal 1775
Linnaeus 1766
Duméril 1259

(Gosiine 1957)
Rafinesque 1817
(Gray 1831)

Brandt 1359

Gray 1838

(Peters 1852)
Higendorf 1882

Quoy & Gaimard 1624
Ayres 1854

Lovetzky 1828

Witchil 1815

Borodin 1857

Gray 1842
Steindachner 1857

Marine Observation and Data Expert Group Meeting, 21-22 October 2013, Brussels
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Harmonize: Cotrix

A codelist management tool

Uploay 3

» Q Username

IMPORT |54
5 -
& Email
N
¥

20th Marine Observation and Data Expert Group Meeting, 21-22 October 2013, Brussels

Password

Confirm Password

Already have an account? Click Log

By clicking "Submit" | agree that:
I have read and accepted the User Agreement and Privacy

Hil Guest

How to?

fto import codelis into Cotrix?

jorted file format
F1o edit codalist?

fto publish codslist to SDMX
fieation chanel ?

GUBE

Inspect and curate timeseries

Tt LageTimeseres
Descroton: Samole timeseres
creator sasaualesagano

Creaton Date:  13:Hay-13 16,540

Publsher Discence consorsum
Twe: datast

Source: LargeTimaseris

Rohes: i imasare i or samping the capabties of the

envionment. Any other use s not lowied.

Dimenson: ses300

VRE
Pubisn the Time Series at VRE level. Allusers n the VRE can use the Time.
Sees.

o
ubisn the Tima Seres at VO level. Allsers n @l VO VRE'S can use the
Time Seres.

‘About Tmeseries | VRE Management | > TimeSeries Manager | Coda st Manager

Workspacenrea

Search » | Type i et

TS er
Gamesy

s
areTiessres
argeTiessrs oy Cantnnt

20th Marine Observation and Data Expert Group Meeting, 21-22

R EIC I

CHBE

ot Ocean estern

It Ocean estern

=)

cestor:

creaton
pubisher

fing the
s of the

ober 2013, Brussels
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| i Performing statistical analyses

o CUBE
Facilities helping scientists in:

* Supply predefined (reproducible) state-of-the-art algorithms as-a-
Service

* Exploit integrated (optimized) tools such as R, weka, Hadoop

* Perform calculations using e.g. Cloud Computing in a transparent way
to the users

Setup and execution

. 7 . N =
iMarine
Computational
) s
e Facilities

GUBE

Habitat Representativeness Score

HCaf Filter

Gmﬁmal Neural Networka (nglums Extraction

Environment

Bioclimate HSpec
Bioclimate HCaf

Bioclimate HSpen

HCaf Interpolation

10/30/2013

15



o
GEOS

CUBE

A subset of the products and services belonging to GeosCube

http://wiki.i-marine.eu/index.php/Catalogue:Applications#tGeosCube

20th Marine Observation and Data Expert Group Meeting, 21-22 October 2013, Brussels

g User Services & information products

GEOS

CUBE
GEOS
@QL()J B E Bridges the gap between powerful
infrastructure-based geospatial tools and
data, and lightweight web map solutions
L’;‘;Z:m” of geospatial with limited processing capacity. It thus
enables the use of these powerful tools for
Publication of geospatial resource limited users and organizations.
information

Geospatial processes for
reallocation, aggregation,
interpolation

W#*Ss, GeoNetwork, GeoServer, THREDDS

Discovery and sharing of
geospatial datasets

20th Marine Observation and Data Expert Group Meeting, 21-22 October 2013, Brussels
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Rasterization|
CUBI

A polygonal map is
transformed into a raster
map or into a point map

$

\
79.45707, 13.35938 Scale =1: 70M 111.97266, 10.89844
Click on the map to get feature info

=

20th Marine Observation and Data Expert Group Meeting, 21-22 October 2013, Brussels

Y B fMaps Comparison

compare

&

Compares :
The algorithm produced Multiple Results.
* Species Distribution
Oulput Values
maps

* Environmental layers MEAN 15.20

*+ SAR Images VARIANCE 10244
NUMBER_OF_ERRORS 37512
NUMBER_OF_COMPARISONS 65522
ACCURACY 4275
MAXIMUM_ERROR 20.05
MAXIMUM_ERROR_POINT 5004:235
COHENS_KAPPA 0.379
COHENS_KAPPA,_CLASSIFICATION_LANDIS_KOGCH Fair
COHENS_KAPPA_CLASSIFICATION_FLEISS Marginal

[ TREND EXPANSION

RESOLUTION 0.0972

10/30/2013
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(PP Environmental enrichment

Environmental enrichment of species occurrence data

GEOS

cquarecode.
sorees2
soreee2
sorees2
soreesz
sorees2
soreesz
sotesee2
soreesz
soresee2
sorees2
sorees2
sorees2
soreesz
soreee2
sorees2
soresee2
soreesz
soreee2
sorees2

speciesis
Fisaarse
Fisesste
Fiss2see
Fiss2ss2
Fiss0079
Fisa0902
Fisaess
Fisaseze
Fisazses
Fisasses
Fisa2103
Fisazi02
Fisa1260
Fis31001
Fis29801
Fis2774s
Fis2rren
Fiszres7
Fis27302

20th Marine Observation and Data Expert Group Meeting, 21-22 October 2013, Brussels

A subset of the products and services belonging to ConnectCube

http://wiki.i-marine.eu/index.php/Catalogue:Applications#GeosCube

CONNECT

CYBE

.-/

20th Marine Observation and Data Expert Group Meeting, 21-22 October 2013, Brussels
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Marine Top Level Ontology V2.0

L““ —

CUBE
Marine
/ Ecosystem Type

Temporal Ecosystem

Phenomen e[ event Type Attribute ECOSCOPE

on Type Type Human Activity / ¢55|gnment Marine

ype Animal T
Type nimal Type

FLOD Marine

TLO Entity
Type

Animal Type

Digital Object type

Actor Type

WoRMS Marine

Conceptual Object Identifier Type .
Persistent Item Type Animal Type
Gear Type .
: : Equipment ypP Fish Base
:hvzlcal Thing |4~ Type Vessel Type Marine
VP Animal Type
Biotic Element Marine Animal DBpedia
- 4 Type p.
P Marine
Animal Type

Marine Top Level Ontology V2.0

CONNEC

m=

i

[ UpWillingEcosystem | 5 e @ 5

ECOSCOPE |

da’tofgf \

Ysuallylspre,

.

r
J
:’ il

" ThunnusAlbacares

InformationObject

Identifier subClassOf
- —
/" Thetuna ™ —
=' Iclau%ht _‘. 4
e \ as w instanceOf
FA0 CYFT \_summer . e 3

20th Marine Observation and Data Expert Group Meeting, 21-22 October 2013, Brussels
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e — Dynamic factsheets

CONNECT

CUBT

The Tuna Atlas use case

Fact sheet: describes an entity (species, vessel..) and its characteristics (including
relationships with other entities) as well as linked data (images, publications, indicators...)
coming from different sources.

20th Marine Observation and Data Expert Group Meeting, 21-22 October 2013, Brussels

lggace e Links to additional information (1)

Project Website

WWW.i-marine.eu

' iMarine Gateway

=

https://i-marine.d4science.org

Board and community pages
http://wiki.i-marine.eu/index.php/IMarine Liaisons
http://wiki.i-marine.eu/index.php/Ecosystem Approach Community of

Practice: The iMarine Board

20th Marine Observation and Data Expert Group Meeting, 21-22 October 2013, Brussels
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g Links to additional information (2)

Examples of VREs relying on BiolCube selected services:

- https://i-marine.d4science.org/group/aguamaps

- https://i-marine.d4science.org/group/biodiversityresearchenvironment
- https://i-marine.d4science.org/group/ecologicalmodelling

Examples of VREs relying on ConnectCube selected services:
- https://i-marine.d4science.org/group/documentsworkflow
- https://i-marine.d4science.org/group/fcpps

- https://i-marine.d4science.org/group/isearch

Examples of VREs relying on GeosCube selected services:

- https://i-marine.d4science.org/group/biodiversityresearchenvironment
- https://i-marine.d4science.org/group/ecologicalmodelling

- https://i-marine.d4science.org/group/vesselactivitiesanalyzer

Examples of VREs relying on StatsCube selected services:

- https://i-marine.d4science.org/group/scalabledatamining
- https://i-marine.d4science.org/group/timeseries

- https://i-marine.d4science.org/group/tbti vre

20th Marine Observation and Data Expert Group Meeting, 21-22 October 2013, Brussels

[— AppliFish

Species focused information disseminated through mobile applications, for
use by anyone at consumer places

AppliFish
Comprehensive knowledge bases ~ Species Details

Acadian redfish
Sebastes fasciatus - Storer, 1856
Scorpaenidae

AP

Other FAO names
™ Sébaste rose (Fr) | Chancharro (Es)

integrating fishery and biodiversity
data sources

Common names.

Acadian redfish ENG | Sébaste rose FRA |
Chancharro ESP | Amerikansk radfisk DAN |
Vinlandskarfi, Iceland | Redfish [...]

(a7 Axam
sami paste st
¥ o

o Aasia potockew,
Gt polock(=Walleye pot)

APPLIFISH
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