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1.  Balearic	
  Islands:	
  Smart	
  and	
  Sustainable	
  Tourism.	
  Focused,	
  
coherent	
  approach	
  to	
  RIS3	
  Strategies	
  (NaOonal/Regional	
  
Research	
  and	
  InnovaOon	
  Strategies	
  for	
  Smart	
  SpecializaOon)	
  

2.  Paradigm	
  Change	
  	
  Ocean	
  and	
  Coastal	
  ObservaOon:	
  MulO-­‐
PlaTorm	
  Observing	
  Systems	
  and	
  Data	
  Availability	
  	
  

3.  SOCIB	
  -­‐and	
  Marine	
  Research	
  Infrastructures	
  in	
  general-­‐:	
  Key	
  
Elements	
  to	
  Respond	
  to	
  Science	
  prioriOes,	
  Enhance	
  Technology	
  
Development	
  and	
  Respond	
  to	
  Society	
  Needs	
  by	
  this	
  contribuOng	
  
to	
  Blue	
  Growth	
  EU	
  acOviOes	
  ”Turning	
  Data	
  into	
  Jobs…”	
  



NASA's Aquarius salinity, from December 2011 through December 2012	
  

Oceans are complex systems, we need to characterise their State and 
Variability 



Oceans are complex systems, we need to characterise their state and 
variability 

NASA. Ocean	
  current	
  flows	
  in	
  the	
  Mediterranean	
  (2	
  mins.	
  -­‐	
  16	
  Feb	
  2005	
  through	
  16	
  January	
  2006).	
  h_p://svs.gsfc.nasa.gov/goto?3820	
  	
  

Mediterranean Sea: Small Scale Ocean, high relevance European Citizens 
(Science and Society) 



New Technologies: Paradigm Shift  
  Ocean Observation 

From:	
  	
  	
  Single	
  Pla/orm	
  -­‐	
  Ship	
  based	
  observa7on	
  	
  
To:	
  	
  	
  	
  	
  	
  	
  Mul7-­‐pla/orm	
  observing	
  systems	
  	
  

	
  

Network - distributed  
Systems 

Platform-centric  
Systems 

(Adapted from Steve Chien, JPL-NASA) 

“A single ship can only be in one place at one time. We need to be present in multiple places in 
multiple times.” (John Delaney, Nature,  Sept. 25, 2013) 



New Technologies: Paradigm Shift  
  Data Availability 

From: 	
  Data	
  only	
  available	
  12-­‐24	
  months/years	
  aBer	
  cruises….	
  
To: 	
  Quasi-­‐real	
  7me	
  quality	
  controlled	
  data	
  available	
  
	
  
Data	
  available	
  for	
  science	
  and	
  society	
  	
  

	
  -­‐	
  Huge	
  increase	
  in	
  human	
  potenOal	
  for	
  analysis	
  
	
  -­‐	
  Allowing	
  knowledge	
  based	
  management	
  oceans	
  and	
  coast	
  
	
  -­‐	
  Knowledge	
  based	
  response	
  under	
  emergencies	
  	
  

	
  
Models	
  	
  /	
  Data	
  	
  inter-­‐comparison	
  	
  
	
  

	
  NEW	
  CHALLENGES:	
  	
  Mul7-­‐disciplinary,	
  mul7-­‐pla/orm	
  integra7on.	
  	
  
	
  
	
  
“Le véritable voyage de découverte ne consiste pas à chercher de nouveaux paysages, 
mais à avoir de nouveaux yeux” – “The real voyage of discovery consists not in seeking 
new landscapes, but in having new eyes”. (Marcel Proust)  



An Example of New Technologies: Autonomous 
Underwater Gliders 



 
Allow three-dimensional real time 
observations, that combined with 
forecasting numerical models, and 
data assimilation, …  

 
 

A quantitative major jump, in 
scientific knowledge and 
technology development 

 
 

The development of a new form of 
Integrated Coastal and Ocean 
Management, based on recent 

scientific and technological 
achievements,…  

 
 

on a global change context (where climate change is 
one of the most important, but not the only one…), and 

following sustainability principles 

New Technologies triggered a paradigm change  
 New Approach to Marine and Coastal Research 

OOI, Regional Scale Nodes (Delaney, 2008) 

Ocean Observatories, 

(Oceanus, 2006) 

Why Ocean Observatories, why SOCIB, why now? 



Why now ?:  Last decade, successful Argo 
international programme, Euro-Argo 

http://www.euro-argo.eu  

Argo Programme -combined with satellite altimetry- allowed characterisation  
STATE OF LARGE SCALE OCEAN CIRCULATION  

LocaOon	
  of	
  3623	
  
acOve	
  Argo	
  floats	
  in	
  
February	
  2014,	
  color	
  
–coded	
  by	
  naOon.	
  
Source:	
  Argo	
  
InformaOon	
  Centre	
  	
  

SchemaOc	
  diagram	
  of	
  a	
  single	
  Argo	
  float	
  cycle	
  	
  
	
  



Why now ?:  The real challenge today is  
Ocean Variability AND at key scales (mesoscale) 

In April 2009, the 
array recorded a 
30% drop in average 
current strength that 
persisted for a year, 
reducing the amount 
of heat transported to 
the North Atlantic  

Εισαγωγή 

An Example: AMOC, Atlantic Ocean 
Meridional Circulation 
 
2005: decline.  
2010: seasonal biases correction 

AMOC recent key 
milestones:  
 
•  2005 
•  2010 
•  2012 
•  2013 
 



Why focus on Variability at Mesoscale and Coastal 
interactions? 

Theory and observations have shown 
that there is a maximum energy at the 
mesoscale (include  fronts and eddies 
~10-100km),  

 

SOCIB focus:  mesoscale & 
submesoscale and their 
interactions with general 
circulation and their effects on 
vertical motions, impact on 
ecosystem variability.  
 

With inputs from ‘both sides’.... 
(nearshore and coastal ocean and 
also seasonal/inter-annual and 
decadal variability) 

 

 

Temporal and spatial scales of ocean 
processes 

(D. Chelton, 2001).  

Mesoscale	
  	
  (50-­‐500	
  km/	
  10-­‐100	
  days)	
  	
  is	
  
the	
  dominant	
  signal	
  in	
  the	
  ocean	
  (Le	
  
Traon	
  and	
  Morrow,	
  2001)	
  

SOCIB scales 



Why Mediterranean and why SOCIB, ? 

•  Mediterranean	
  
–  ScienOfic	
  relevance	
  as	
  small	
  scale	
  ocean,	
  THC;	
  (e.g.,	
  Malanote-­‐Rizzoli	
  et	
  al.,	
  2014).	
  	
  	
  
–  Society	
  relevance:	
  European	
  ciOzens	
  
–  Leading	
  ocean	
  science,	
  new	
  technologies,	
  data	
  management,	
  	
  

	
  society	
  response	
  
	
  

•  Balearic	
  Islands	
  
–  Know-­‐how	
  and	
  infrastructures:	
  leading	
  EU	
  and	
  internaOonal	
  science	
  
–  Government	
  lead	
  and	
  unified	
  joint	
  support	
  (MINECO	
  and	
  Balearic	
  Gov)	
  
–  Civil	
  Society	
  engagement	
  



What is SOCIB? A multi-platform observing system, 
from nearshore to open-ocean in Mediterranean 

Tintoré et al., 2013: Marine 
Tech.  Soc.  J., Vol. 47, N. 1, 
pp. 101-117 

www.socib.es	
  	
  



What is SOCIB? A multi-platform observing system, 
from nearshore to open-ocean in Mediterranean 

www.socib.es	
  	
  



Ocean Circulation Variability, an example in the 
Balearic Sea (biodiversity hotspot) 



Ocean Circulation Variability – ubiquitous 
mesoscale signal – an example Indian Ocean… 

	
  
How	
  can	
  ocean	
  currents	
  help	
  with	
  finding	
  a	
  missing	
  plane?	
  (April,	
  2014)	
  

h_p://podaac.jpl.nasa.gov/OceanEvents/OceanCurrentsAndMissingPlane_April2014	
  	
  

Figure	
  1.OSCAR	
  ocean	
  surface	
  currents	
  (m/s)	
  on	
  a)	
  23	
  March	
  2014	
  and	
  b)	
  28	
  March	
  2014.	
  The	
  pink	
  dot	
  
denotes	
  the	
  center	
  of	
  the	
  search	
  area	
  on	
  27	
  March	
  2014	
  and	
  the	
  white	
  dot	
  denotes	
  the	
  center	
  of	
  the	
  
search	
  area	
  on	
  31	
  March	
  2014.	
  



What is SOCIB? A multi-platform observing system, 
from nearshore to open-ocean in Mediterranean 

MODELLING FACILITY 

Currents  (ROMS) Waves (SWAN) 

STRATEGIC ISSUES & 
APPLICATIONS FOR SOCIETY 

Integrated Coastal 
Management 

Marine Spatial Planning 

OBSERVING FACILITIES 

Research vessel HF Radar 

Gliders Lagrangian platforms 

Fixed stations Beach Monitoring 

DATA CENTER 

Data access – Data Repository – Applications 
Spatial data infrastructure – Real time 

monitor 



3 Drivers 
- Science priorities 
- Enhance Technology Development 
- Respond Society Needs 
 
Mission 
Ocean Variability, focus on meso & sub-mesoscale 
-“Oceanic weather”- 
- From nearshore to open ocean 
- 2013 Start operational phase, data, products and services 
 
Results 
Yes, already from the 3 drivers… 

What is SOCIB? A multi-platform observing system, 
from nearshore to open-ocean in Mediterranean 



SOCIB Principles 

•  Scientific and technological excellence through peer review 
•  Science, technology and society driven objectives  
•  Support to R&D activities in the Balearic Islands (existing and new ones) 
•  Systems integration, multiplatform and multidisciplinary coordination  
•  Sustained, systematic, long term, monitoring, addressing different scales  
•  Free, open and quality controlled data streams 
•  Baseline data in adherence to community standards  
•  Partnership between institutions 
 



SOCIB in the Spanish, EU and International Frame 

Commi_ee	
  on	
  an	
  Ocean	
  Infrastructure:	
  Strategy	
  for	
  U.S.	
  
Ocean	
  Research	
  in	
  2030.	
  NRC	
  (2011)	
  



SOCIB Data Centre: Real Time, Free Access & 
Download, Quality Controlled, Interoperable Data 



DATA	
  CENTER	
  FACILITY	
  

•  	
  Manage	
  all	
  mulO-­‐plaTorm	
  SOCIB	
  Data	
  	
  

•  	
  Allow	
  users	
  to	
  discover,	
  gather,	
  visualize	
  and	
  download	
  

•  	
  Immerse	
  in	
  the	
  internaOonal	
  framework	
  and	
  EU	
  funded	
  projects	
  

OPEN	
  DATA	
  PRINCIPLES	
  

•  Discoverable	
  and	
  accessible	
  

•  Freely	
  available	
  

•  Interoperable,	
  standardized	
  and	
  quality	
  controlled	
  

 
SOCIB Data Centre 

Turning	
  DATA	
  INTO	
  JOBS	
  (US	
  -­‐	
  NOAA)….	
  
Blue	
  Growth	
  



 
SOCIB Data Centre: Lifecycle of data 



Gliders Facility: Science  

J. Geophys. Res., 2009 

Mesoscale – Submesoscale / 
Vertical motions - biogeo effects 

Eddy/mean flow interactions – 
Blocking effects General Circulation 

JGR, 2010 



Gliders Facility: Operational  

•  ABer	
  32	
  glider	
  missions	
  (started	
  in	
  
2006),	
  +	
  17.000	
  profiles	
  (30	
  Euros/
profile)	
  	
  

•  Since	
  January	
  2011;	
  rou7ne	
  opera7ons	
  

Major	
  transport	
  changes	
  
	
  



Gliders Facility: Outreach 

h_p://followtheglider.com 	
  



Beach	
  monitoring	
  using	
  cameras,	
  breakers,	
  rips,	
  
bathymetry	
  changes,	
  etc.	
  	
  

Technology Development: Rip Currents and 
Beach Safety 



SOCIB: examples of recent products… 

SOCIB	
  Mobile	
  Apps	
  



SOCIB examples of recent products… 



SOCIB tools for decision support under oil spill: 
ESI for all Balearic coast (1.200 km coastline) 

This system incorporates all the available information and identifies 
resources at risk, establishing protection priorities and identifying 
appropriate response. 

 ESI (Environmental Sensitivity Index) 



SOCIB (contribution to IMP, e.g., MSFD) 

•  MSFD	
  A	
  KEY	
  SOCIETAL	
  DRIVER:	
  	
  requires	
  (1)	
  An	
  IniOal	
  Assessment	
  present	
  status	
  to	
  
guarantee	
  achievement	
  of	
  (2)	
  Good	
  Environmental	
  Status	
  by	
  means	
  of	
  acOons	
  that	
  
include	
  (3)	
  Monitoring	
  Programs	
  and	
  detailed	
  (4)	
  Programs	
  of	
  management	
  measures.	
  	
  

1	
  	
   2	
   3	
   4	
  



Marine Research Infrastructures: key elements of 
Blue Growth & IMP, increase Horizon 2020 competitiveness & 
implementation RIS3 SS Strategies  

 

•  New technologies allow crucial change 
of paradigm ocean observation: from ship 
based observation to multi-platform 
observing system. SOCIB, 2006 proposal 
based scientific excellence.  

•  International trend: towards new 
observ ing systems /MRI , Europe 
response to this challenge, EC, JPI Ocean 

•  SOCIB: one of the leading elements of European response: a multi-
platform distributed and integrated facility of facilities, open to 
international access that provides free, open, quality controlled and timely 
streams of data &forecasting products and services. ICTS MINECO.  

Why Ocean Observatories, why SOCIB and why now?  



•  SOCIB drivers & singularities: science, 
technology development and capacity to 
respond to strategic society needs. Extends 
from nearshore to open ocean.  

•  Initial proposal from IMEDEA: in 2006. 
Formal start: 2009 (CSIC-Board Trustees).  

•  Implementation Plan 7/2010. Design 
2009-2010; Construct ion 2010-2102; 
Operations 2012-2021. Strong Partnership, 
both in Europe -Marine Res. Infrastructures- 
a n d i n t e r n a t i o n a l l y I M O S , O O I -
IOOS,Neptune-Venus, NANOOS, etc. 

SOCIB 

Commi_ee	
  on	
  an	
  Ocean	
  
Infrastructure:	
  Strategy	
  
for	
  U.S.	
  Ocean	
  Research	
  
in	
  2030.	
  NRC,	
  2011	
  

Marine Research Infrastructures: key elements of 
Blue Growth & IMP, increase Horizon 2020 competitiveness & 
implementation RIS3 SS Strategies  



The role of new marine research infrastructures on 
Blue Growth, Horizon 2020, RIS3 

  
SOCIB is an example of Critical Mass and Capability to…: 
RESPOND TO THE 3 KEY DRIVERS (in line with H2020) 
 
•  Science Priorities – (ok!) 
•  Strategic Society Needs (more listening!, policy 

makers&managers endorsement), MSFD (GES); Energy, 
Tourism, etc.  

•  New Technology Developments (companies, social society 
endorsement) 

 
Ocean Observatories/Marine Research Infrastructures are 
particularly well placed (mission, vision, critical mass, etc.) 
 
AND  à Need to define a JOINT STRATEGY at European level, 
more than coordination, Partnership…, for…Horizon 2020, RIS3 
Strategies, etc. 
 
 
 



SOCIB, MRI, Structural Funds and Blue Growth 

Two	
  messages	
  	
  
•  Smart	
  and	
  Sustainable	
  Tourism	
  ;	
  RIS3	
  Strategy	
  in	
  the	
  Balearic	
  Islands;	
  

well	
  focused,	
  based	
  on	
  solid	
  grounds,	
  with	
  criOcal	
  mass	
  (science-­‐
society-­‐gov),	
  poliOcal	
  endorsement	
  and	
  strong	
  cooperaOon	
  other	
  EU	
  
and	
  Spanish	
  regions	
  similar	
  interests.	
  	
  

•  Technology	
  and	
  paradigm	
  changes	
  ocean	
  observaOon;	
  Ocean	
  
Variability,	
  with	
  shim	
  from	
  Large	
  Scale	
  to	
  Mesoscale	
  and	
  Coasts:	
  SOCIB.	
  

	
  

SOCIB,	
  new	
  ocean	
  and	
  coast	
  observing	
  system,	
  
real	
  7me	
  open	
  data,	
  …	
  “Turning	
  data	
  into	
  jobs”	
  
•  SOCIB	
  is	
  a	
  key	
  component	
  of	
  the	
  Balearic	
  Islands	
  RIS3	
  Strategy	
  

(presented	
  by	
  President	
  Bauzá,	
  January	
  2014).	
  	
  
•  Key	
  role	
  of	
  Observing	
  Systems	
  in	
  Europe	
  in	
  Blue	
  Growth	
  iniOaOves	
  

(Marine	
  Knowledge	
  2020;	
  EU	
  Communica7on	
  May	
  8,	
  2014:	
  
EU	
  eyes	
  oceans	
  innova7on	
  as	
  source	
  of	
  sustainable	
  growth;	
  	
  



No se puede mostrar la imagen. Puede que su equipo no tenga suficiente memoria para abrir la imagen o que ésta esté dañada. Reinicie el equipo y, a continuación, abra el archivo de nuevo. Si sigue apareciendo la x roja, puede que tenga que borrar la imagen e insertarla de nuevo.


