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iMarine	
  	
  
EU	
  FP7	
  e-­‐Infrastructure	
  (2013-­‐2014)	
  	
  

Data	
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Context	
  &	
  Requirements	
  

Complex	
  problems	
  

Mul2-­‐disciplinary	
  and	
  cross-­‐
disciplinary	
  approaches	
  

Mul2ple	
  and	
  evolving	
  needs	
  	
  

Different	
  IT	
  skills	
  

Data	
  Infrastructures	
  for	
  Environmental	
  Challenges,	
  22nd	
  September	
  2015,	
  Paris	
  	
  

High-­‐enough	
  level	
  
services	
  	
  

Flexible	
  set	
  of	
  service	
  
bundles	
  



Virtual	
  Research	
  Environments	
  

Data	
  Infrastructures	
  for	
  Environmental	
  Challenges,	
  22nd	
  September	
  2015,	
  Paris	
  	
  

• web-­‐based	
  working	
  environment	
  
• providing	
  access	
  to	
  services	
  and	
  resources	
  
tailored	
  	
  to	
  serve	
  the	
  needs	
  of	
  a	
  community	
  
of	
  prac2ce	
  in	
  accomplishing	
  a	
  specific	
  goal	
  

• open	
  and	
  flexible	
  with	
  respect	
  to	
  service	
  
offering	
  and	
  life2me	
  	
  

• providing	
  fine-­‐grained	
  controlled	
  sharing	
  of	
  
both	
  intermediate	
  and	
  final	
  research	
  results	
  

Virtual	
  Research	
  Environment	
  

• Open	
  to	
  any	
  interested	
  users	
  
Public	
  VREs	
  	
  

• Restricted	
  to	
  the	
  members	
  of	
  a	
  collabora2ng	
  
team	
  performing	
  specific	
  experiments	
  and	
  
tasks	
  

Private	
  VREs	
  	
  

i-­‐marine.d4science.org	
  



Cura%on	
  
Normalise	
  data,	
  	
  delete	
  columns	
  and	
  aggregate	
  catch	
  data,	
  
delete	
  duplicated	
  records,	
  aggregate	
  valid	
  duplicates,	
  
aggregate	
  Jme	
  dimensions,	
  apply	
  reference	
  data	
  codes,	
  
discovery	
  error	
  in	
  codes,	
  fix	
  errors	
  in	
  codes,	
  simple	
  
preprocessing,	
  ….	
  

Data	
  cura2on	
  &	
  integra2on:	
  	
  
FAO	
  Tuna	
  Atlas	
  VRE	
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RFMOs	
  

Tuna	
  Atlas	
  	
  

Data	
  collected	
  by	
  RFBs	
  maintained	
  in	
  FAO	
  managed	
  DBs	
  
-­‐  The	
  Atlas	
  of	
  Billfish	
  Catches	
  
-­‐  The	
  Global	
  Tuna	
  Catches	
  by	
  Stocks	
  



Analysis:	
  Scalable	
  Data	
  Mining	
  VRE	
  

Data	
  access	
  &	
  
dataset	
  
preparaJon	
  	
   Monitoring	
  of	
  

computaJon	
  

Data	
  Infrastructures	
  for	
  Environmental	
  Challenges,	
  22nd	
  September	
  2015,	
  Paris	
  	
  

•  100+	
  staJsJcal	
  models	
  
•  Transparent	
  use	
  of	
  

cloud	
  compuJng	
  
•  AutomaJcally	
  

generated	
  interfaces	
  
•  IntegraJon	
  with	
  R	
  



Stock	
  assessment	
  

Atlan2c	
  herring	
  

State-­‐of-­‐the-­‐art	
  models	
  to	
  es2mate	
  
Maximum	
  Sustainable	
  Yield	
  computa2onal:	
  
reduced	
  2me	
  by	
  95%	
  in	
  average	
  

G.	
  Coro	
  et	
  al.	
  “Improving	
  data	
  quality	
  to	
  build	
  a	
  robust	
  distribu2on	
  
model	
  for	
  Architeuthis	
  dux.”,	
  Ecological	
  Modelling	
  ”,	
  2015	
  –	
  “2me	
  to	
  
paper”=	
  2	
  months	
  

Ecology	
  

Clustering	
  analysis	
  
	
  

X-­‐Means	
  

Sta2s2cal	
  Manager:	
  	
  
efficiency	
  and	
  efficacy	
  

T.J.	
  Webb	
  et.	
  al,	
  “Detec2ng	
  categories	
  
of	
  species	
  commonness:	
  North	
  Sea	
  fish	
  
as	
  a	
  case	
  study”,	
  Ecological	
  Modelling,	
  
2015,	
  automa2cally	
  produced	
  validated	
  
indicators	
  in	
  2	
  months	
  

Data	
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  Environmental	
  Challenges,	
  22nd	
  September	
  2015,	
  Paris	
  	
  



Usage	
  by	
  third-­‐party	
  services	
  
providers:	
  BiOnym	
  

Data	
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  Environmental	
  Challenges,	
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  2015,	
  Paris	
  	
  

Preprocessing	
  
And	
  

Parsing	
  	
  

Taxon	
  name	
  
Matcher	
  1	
  

Taxon	
  name	
  
Matcher	
  2	
  

Taxon	
  name	
  
Matcher	
  n	
  

PostProcessing	
  

Reference	
  
Source	
  
(ASFIS)	
  

Reference	
  
Source	
  

(FISHBASE)	
  

Reference	
  
Source	
  

(WoRMS)	
  

Reference	
  
Source	
  

(Other	
  in	
  DwC-­‐
A)	
  

Raw	
  Input	
  String	
  
Gadus	
  morua	
  Lineus	
  1758	
  

Correct	
  Transcrip2on:	
  	
  
Gadus	
  morhua	
  (Linnaeus,	
  1758)	
  

Correct	
  Transcrip2on:	
  	
  
Gadus	
  morhua	
  (Linnaeus,	
  1758)	
  

	
  Available	
  through	
  WPS	
  	
  
	
  
Currently	
  approx	
  20K	
  users	
  per	
  
months	
  through	
  FishBase	
  

A	
  flexible	
  workflow	
  approach	
  to	
  taxon	
  name	
  matching	
  



Geospa2al	
  data	
  processing	
  

Maps	
  
comparison	
  

NetCDF	
  
file	
  

Data	
  extrac2on	
   Signal	
  processing	
   Periodicity	
  detec2on	
  

Maps	
  genera2on	
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Stock	
  assessment	
  
"   Length-­‐Weight	
  RelaSons:	
  	
  es2mates	
  Length-­‐

Weight	
  rela2on	
  parameters	
  for	
  marine	
  species,	
  
using	
  Bayesian	
  methods.	
  Developed	
  by	
  R.	
  Froese,	
  T.	
  
Thorson	
  and	
  R.	
  B.	
  Reyes	
  

"   SGVM	
  interpolaSon:	
  interpola2on	
  of	
  vessels	
  
trajectories.	
  Developed	
  by	
  the	
  Study	
  Group	
  on	
  VMS,	
  
involving	
  ICES	
  

"   FAO	
  MSY:	
  stock	
  assessment	
  for	
  FAO	
  catch	
  data.	
  
Developed	
  by	
  the	
  Resource	
  Use	
  and	
  Conserva2on	
  
Division	
  of	
  the	
  FAO	
  Fisheries	
  and	
  Aquaculture	
  
Department	
  (ref.	
  Y.	
  Ye)	
  

"   ICCAT	
  VPA:	
  stock	
  assessment	
  method	
  for	
  
Interna2onal	
  Commission	
  for	
  the	
  Conserva2on	
  
of	
  Atlan2c	
  Tunas	
  (ICCAT)	
  data.	
  Developed	
  by	
  
Ifremer	
  and	
  IRD	
  (ref.	
  S.	
  Bonhommeau,	
  J.	
  Bard)	
  

"   CMSY:es2mates	
  Maximum	
  Sustainable	
  Yield	
  
from	
  catch	
  sta2s2cs.	
  Prime	
  choice	
  for	
  ICES	
  as	
  
main	
  stock	
  assessment	
  tool.	
  Developed	
  by	
  R.	
  
Froese,	
  G.	
  Coro,	
  N.	
  Demirel,	
  K.	
  Kleisner	
  and	
  H.	
  Winker	
  

Atlan2c	
  herring	
  

i-­‐Marine	
  reduced	
  Sme-­‐to-­‐market:	
  
State-­‐of-­‐the-­‐art	
  models	
  to	
  es2mate	
  
Maximum	
  Sustainable	
  Yield	
  
computa2onal	
  2me	
  reduced	
  of	
  95%	
  
in	
  average	
  

Data	
  Infrastructures	
  for	
  Environmental	
  Challenges,	
  22nd	
  September	
  2015,	
  Paris	
  	
  



Uniform	
  access	
  to	
  data:	
  
BioDiversityLab	
  

Data	
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  Environmental	
  Challenges,	
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  September	
  2015,	
  Paris	
  	
  

iMarine	
  

OBIS	
   WoR
MS	
  

WoR
DS	
  

GBIF	
  

CoL	
  

ITIS	
  
IRMN
G	
  NCBI	
  

MyO
cean	
  

WOA	
  

EuroS
tat	
  

Data.
FAO	
  

…	
  



Report	
  produc2on:	
  VME-­‐DB	
  

Data	
  Infrastructures	
  for	
  Environmental	
  Challenges,	
  22nd	
  September	
  2015,	
  Paris	
  	
  

The	
   InternaSonal	
   Guidelines	
   for	
   the	
   Management	
   of	
   Deep-­‐Sea	
  
Fisheries	
   on	
   the	
   High	
   Seas.	
   VME	
   database	
   to	
   assist	
   in	
   informed	
  
decision	
  making	
  and	
  the	
  development	
  of	
  further	
  measures	
  to	
  increase	
  
sustainability	
  and	
  reduce	
  impacts.	
  	
  

	
  

VME	
  
record	
  

Specific	
  
measures	
  

Descrip2on	
  
(Habitat	
  &	
  
Biology)	
  

RFMO	
  

General	
  
Measures	
  

Mee2ngs	
  &	
  	
  
other	
  Sources	
  of	
  
Informa2on	
  

Historical	
  informa2on	
  
on	
  fishing	
  areas	
  	
  and	
  

closed	
  areas	
  

Time	
  



Data	
  collec2on:	
  SmartForm	
  VRE	
  

Data	
  Infrastructures	
  for	
  Environmental	
  Challenges,	
  22nd	
  September	
  2015,	
  Paris	
  	
  

Select	
  a	
  Fishery	
  survey	
  
Define	
  forms,	
  controlled	
  vocabularies,	
  ….	
  

Validate&	
  Enrich	
  

Deposit	
  
	
  Analyse	
  

On	
  Board	
  Bycatch	
  recording	
  
• Dutch	
  	
  Elasmobranch	
  	
  
	
  	
  society	
  
• SEAFO	
  RFB,	
  …..	
  



iMarine	
  e-­‐infrastructure	
  

Data	
  Infrastructures	
  for	
  Environmental	
  Challenges,	
  22nd	
  September	
  2015,	
  Paris	
  	
  

Storage	
  
Databases	
   Cloud	
  storage	
   Geospa2al	
  data	
  

Metadata	
  genera2on	
  
and	
  management	
  

Harmonisa2on	
   Sharing	
  

Data	
  
management	
  

Cloud	
  compu2ng	
   Elas2c	
  resources	
  
assignment	
  

Mul2-­‐plaiorm:	
  R,	
  
Java,	
  Fortran	
  

Processing	
  



iMarine	
  from	
  inside	
  

iMarine	
  own	
  resources	
  

Data	
  Infrastructures	
  for	
  Environmental	
  Challenges,	
  22nd	
  September	
  2015,	
  Paris	
  	
  

Heterogeneous	
  third-­‐party	
  resource	
  providers	
  	
  



• Solid	
  ground	
  for	
  informed	
  advice	
  to	
  competent	
  
authoriSes	
  	
  

• Cost	
  effecSve	
  training	
  &	
  knowledge	
  bridging	
  between	
  
research	
  and	
  innova2on	
  	
  

• Enlarged	
  spectrum	
  of	
  growth	
  opportuniSes	
  

	
  Data	
  Infrastructures:	
  beyond	
  research	
  	
  

Data	
  Infrastructures	
  for	
  Environmental	
  Challenges,	
  22nd	
  September	
  2015,	
  Paris	
  	
  



Data	
  Infrastructures	
  for	
  Environmental	
  Challenges,	
  22nd	
  September	
  2015,	
  Paris	
  	
  

Building	
  Research	
  environments	
  fostering	
  
Innova2on,	
  Decision	
  making,	
  Governance	
  and	
  

Educa2on	
  	
  
for	
  Blue	
  growth	
  	
  

H2020	
  EU	
  EINFRA	
  
Sept	
  2015	
  –Febr	
  2018	
  



Six	
  interrelated	
  detailed	
  objec2ves	
  	
  

Data	
  Infrastructures	
  for	
  Environmental	
  Challenges,	
  22nd	
  September	
  2015,	
  Paris	
  	
  

Collabora2ve	
   produc2on	
   of	
   scien2fic	
   knowledge	
   required	
   for	
  
assessing	
   the	
   status	
  of	
  fish	
   stocks	
  and	
   producing	
  a	
   global	
   record	
  of	
  
stocks	
  and	
  fisheries	
  

Blue	
  
Assessment	
  

Produc2on	
   of	
   scien2fic	
   knowledge	
   for	
   analysing	
   socio-­‐economic	
  
performance	
  in	
  aquaculture	
  Blue	
  Economy	
  

Produc2on	
  of	
  scien2fic	
  knowledge	
  for	
  fisheries	
  &	
  habitat	
  degradaSon	
  
monitoring	
  

Blue	
  
Environment	
  

EducaSon	
  and	
  knowl.	
  bridging	
  between	
  research	
  &innova2on	
  in	
  the	
  
area	
  of	
  protec2on	
  and	
  mgmt	
  of	
  marine	
  resources	
  Blue	
  Skill	
  

Service	
  commons	
  across	
  VREs	
  to	
  facilitate	
  the	
  exploita2on	
  of	
  exis2ng	
  
infrastructure	
  resources	
  Blue	
  Commons	
  

Uptake	
  of	
  the	
  BlueBRIDGE	
  tools	
  and	
  services,	
  with	
  specifc	
  focus	
  on	
  
SMEs,	
  	
  other	
  scien2fic	
  domains	
  &	
  policy	
  making	
  contexts	
  Blue	
  Uptake	
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