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

Our goal… characterise Ocean State AND Variability at  
Different Scales (basin, sub-basin, local & coastal interactions) 

Walter Munk, 2001: 
“The last century of 
oceanography is 
marked by the degree 
of under-sampling”.  
 
Carl Wunsh, 2010: “We 
need data, … models 
are becoming 
untestable” 

Last decade: ok large scale ocean 
circulation –Argo & satellites 

We need:  
•  Long time series 
•  Synoptic data 



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

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

We need:  
•  Long time series 
•  Synoptic data 



Mediterranean Sea and Balearic Sub-Basin 

1.  Small Scale Ocean (Ri=12 km) characterised by:   
 - Thermohaline basin scale circulation  
 - Intense mesoscale variability  

 
2.  Ideal Laboratory:  

 - Interactions between mesoscale eddies and the basin scale circulation 
 - Importance and need of adequately resolving mesoscale to understand 
  the basin scale variability, seasonal, annual & inter-annual scales. 

 
 
3.  Balearic Sub-basin:  ideal transition area Gulf Lion (D_W) and Alborán Sea 

(S_AW), strong mesoscale dynamics. 
 
4.  The Ibiza Channel, a key choke point 

We need… Long time series … YES…. BUT ALSO….  
 

Synoptic data and … Monitoring at the right scales 

(MalanoQe-­‐Rizzoli	
  et	
  al.,	
  2013)  



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

Mediterranean Sea: TH circulation & mesoscale eddies 



Oceans and coastal interactions. Scales interactions. 
Management is needed. No oversimplification.	
  	
  

OOI, Regional Scale Nodes (Delaney, 2008) 

“Things	
  have	
  to	
  be	
  made	
  as	
  simple	
  as	
  possible,	
  but	
  not	
  
simpler”	
  (Albert	
  Einstein).	
  	
  
	
  
….	
  Monitoring	
  …	
  at	
  the	
  right	
  scales…!!	
  



New Technologies: drivers of change…. (gliders just 
an example) 

SOCIB	
  Glider	
  Facility:	
  	
  05/2006-­‐10/2014	
  	
  
	
  
-­‐  54	
  missions,	
  896	
  days	
  in	
  water,	
  10.450	
  nm	
  	
  
-­‐  26.185	
  profiles	
  (30	
  Euros/profile)	
  	
  
-­‐  Bi-­‐monthly	
  rou,ne	
  opera,on	
  (since	
  01/2011)	
  



New Technologies: Paradigm Shift  
  Ocean Observation 

From:	
  	
  	
  Single	
  Pla3orm	
  -­‐	
  Ship	
  based	
  observa1on	
  	
  
To:	
  	
  	
  	
  	
  	
  	
  Mul1-­‐pla3orm	
  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 (Real time and QC ‘at one click’) 

Dapp	
  SOCIB:	
  	
  Nov	
  –	
  2014,	
  mul,-­‐pla^orm	
  real	
  ,me	
  data	
  available:	
  40	
  surface	
  dri_ers,	
  
4	
  Argo	
  profilers,	
  2	
  sea-­‐turtles,	
  2	
  gliders,	
  2	
  fixed	
  moorings,	
  7	
  ,de	
  gages,	
  3	
  real	
  ,me	
  
beach	
  monitoring	
  systems).	
  	
  	
  	
  	
  REALLY	
  ALL	
  AVAILABLE	
  (not	
  just	
  on	
  paper…)	
  

hQp://apps.socib.es/dapp	
  	
  

à SOCIETAL	
  IMPLICATIONS:	
  Alborán	
  Gyres	
  posi,on	
  and	
  fisheries:	
  	
  
(Ruiz	
  et	
  al.,	
  2013:	
  Anchovy	
  landings	
  x	
  10)	
  

à SCIENCE	
  IMPLICATIONS:	
  adap,ve	
  sampling	
  with	
  gliders…	
  



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

3 DRIVERS 
- Science priorities 
- Technology Dev. 
- Society Needs 
	
  
	
  
OPEN DATA PRINCIPLES 
 

	
  

INTERNATIONAL FRAMEWORK 
-­‐	
  IMOS,	
  Neptune,	
  OOI,	
  IOOS,	
  …	
  	
  
-­‐	
  EU:	
  MARINE	
  KNOWLEDGE	
  2020;	
  	
  
EU	
  COM	
  May	
  8,	
  2014
EU	
  eyes	
  oceans	
  innova1on	
  as	
  source	
  of	
  
sustainable	
  growth;	
  	
  

EOOS,	
  COSYNA,	
  POSEIDON,	
  …	
  
	
  
	
  	
  

www.socib.es	
  



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 



What is SOCIB? A multi-platform observing system,  

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

www.socib.es	
  	
  



The real challenge for the next decade…:  

	
  
To	
  use	
  and	
  integrate	
  these	
  new	
  technologies	
  to	
  carefully	
  

and	
  systema1cally	
  	
  
	
  
-­‐  Monitor	
   the	
   variability	
   at	
   small	
   scales,	
   e.g.	
  mesoscale/
weeks,	
  to	
  	
  

-­‐  Resolve	
   the	
   sub-­‐basin/seasonal	
   and	
   inter-­‐annual	
  
variability	
  and	
  by	
  this	
  	
  

-­‐  Establish	
   the	
   decadal	
   variability,	
   understand	
   the	
  
associated	
  biases	
  and	
  correct	
  them	
  …	
   

 



Balearic basin (fronts, mesoscale eddies, blocking, hotspot, 
ecosystem response) 

Balear
ic  
Curren
t 

Northern 
Current 

….	
  Ideal	
  lab	
  to	
  study	
  global	
  ocean	
  problems	
  	
  



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



DATA	
  CENTER	
  FACILITY	
  

•  	
  Manage	
  all	
  mul,-­‐pla^orm	
  SOCIB	
  Data	
  	
  

•  	
  Allow	
  users	
  to	
  discover,	
  gather,	
  visualize	
  and	
  download	
  

•  	
  Immerse	
  in	
  the	
  interna,onal	
  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 Developments and Applications:  
Mobile Apps 

300	
  downloads	
  900	
  downloads	
  



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  

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

•  Since	
  January	
  2011;	
  rou1ne	
  opera1ons	
  

Major	
  transport	
  changes	
  
	
  



SOCIB Developments and Applications:  
Outreach 

hQp://followtheglider.com 	
  



Bluefin Tuna; developing an operational oceanography 
tool for predicting spawning habitat in W. Med 

J.L.	
  Cort	
  2007	
  

Spawning	
  habitat	
  arround	
  Balearic	
  Islands	
  

Intensity(%)	
  

Alvarez-­‐Berastegui	
  D.	
  (dalvarez	
  at	
  socib.es)	
  

Migra1on	
  paierns	
  along	
  the	
  year	
  
(Eastern	
  Stock)	
  

Aranda	
  et	
  al,	
  PONE	
  2013	
  



INTRODUCTION	
  

Actual	
  management	
  of	
  Bluefin	
  tuna:	
  

1-­‐	
  Fishing	
  quota	
  (a_er	
  abundance	
  indices	
  calculated	
  from	
  adult	
  catches)	
  

2-­‐	
  Minimum	
  fish	
  length	
  regula,ons	
  
ACTUAL	
  MEASUREMENTS	
  TO	
  CONTROL	
  TUNA	
  POPULATIONS	
  

DO	
  NOT	
  INCLUDE	
  	
  ENVIRONMENTAL	
  VARIABILITY	
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  fisheries	
  collapse	
  

	
  

Fishing	
  quota	
  limita,ons	
  

	
  



SOCIB Developments and Applications: Contribution to 
IMP, e.g., MSFD. Strong science for wise decisions.  

MSFD	
  A	
  KEY	
  SOCIETAL	
  DRIVER:	
  

“What we measure affects what we do. If we have the 
wrong measures, we will strive for the wrong things”   
(Joseph Stiglitz, 2010) 
 
“Bridging the science-policy gap is arguably the biggest 
current challenge to achieving sustainability” 
(Lubchenco and Sutley, 2010, Science). 
 



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

SOCIB Technology Development & Applications: 
Beach Safety -Rip Currents-  



SOCIB Developments and Applications:  
Touristic sector  



SOCIB Developments and Applications:  
Tools for Marine and Coastal Safety Decision Support 

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

ESI (Environmental Sensitivity Index) 



SOCIB Developments and Applications: 
Sustainability indicators; Science and Society  

New	
  tools:	
  MSP,	
  ICOM	
  
Social	
  and	
  Economic	
  Council.	
  



SOCIB Developments and Applications: 
Socio-environmental studies carrying capacity beaches 



Innovation in oceanographic 
instrumentation 

  
3 elements:  
 
- Oceans complexity imply and 

drive a need for improvement 
of instrumental capacities 

 
- T h e i n n o v a t i o n p r o c e s s , 

complexity and incubation 
time:  

   . Incubation time: 15-30 years 
(computer mousse, 30 years). 
Gliders 10 years. WHY? 

- The key to success  

(Curtin and Belcher, TOS, 2008) 

3	
  

We need:  
•  Long time series 
•  Synoptic data 



The innovation process (for advancing 
instrumentation) 

(Curtin and Belcher, TOS, 2008) 

3	
  key	
  decision	
  
centres:	
  	
  



The key to success for radical innovation 
in oceanographic instrumentation  
1.  Visionary	
  leadership	
  
2.  Close	
  coupling	
  between	
  science	
  and	
  engineering	
  
3.  A	
  coherent	
  investment	
  strategy	
  based	
  on	
  distributed,	
  coordinated	
  resources	
  
4.  Effec,ve	
  processes	
  for	
  communica,on,	
  feedback,	
  	
  and	
  con,ngency	
  planning.	
  	
  
5.  Incen,ve	
  to	
  assume	
  responsibility	
  for	
  risky	
  instrumenta,on	
  development	
  

projects	
  without	
  undue	
  career	
  jeopardy.	
  	
  
	
  
In	
  summary:	
  work	
  in	
  collabora,ve,	
  mul,disciplinary	
  teams,	
  …focused	
  on	
  long	
  
term	
  objec,ves	
  while	
  producing	
  short-­‐term	
  success,	
  and	
  find	
  crea,ve	
  champions	
  
among	
  funding	
  agencies	
  and	
  investor	
  organiza,ons.	
  	
  
	
  
	
  
	
  
	
  

•  MULTI-­‐DISCIPLINARY	
  APPROACH	
  	
  
•  INTEGRATION	
  	
  

	
  



Summary: the new role of Ocean Observatories/Marine 
Research Infrastructures-MRI- 

  
SOCIB, an example MRI capabilities to respond to 3 
drivers: 
•  Science Priorities  (ok!) 
•  Strategic Society Needs (more listening!: to policy makers 

& managers endorsement, MSFD -GES- Energy, Tourism, 
etc.).  

•  New Technology Developments (to reach companies, 
social society endorsement) 

 



Summary; …. We NEED A STRATEGY FOR INTEGRATION….. & 
Combine Excellent Science with IMPACT ON SOCIETY…. 

1.  New	
  technologies/paradigm	
  change	
  Ocean	
  Observa,on:	
  Ocean	
  
Variability,	
  with	
  shi_	
  from	
  Large	
  Scale	
  to	
  Mesoscale	
  and	
  Coasts.	
  

2.  Marine	
  Research	
  Infrastructures/Observing	
  Systems	
  in	
  Europe;	
  
interna,onal	
  leadership	
  -­‐e.g.,	
  SOCIB-­‐,	
  &	
  key	
  elements	
  in	
  Blue	
  
Growth	
  ini,a,ves	
  (EU	
  Oceans	
  Innova1on	
  COM)	
  because	
  their:	
  	
  
–  Cri,cal	
  mass	
  
–  Mul,-­‐disciplinary	
  approach	
  	
  
–  Integra,on	
  capabili,es	
  of	
  Science,	
  Technology,	
  Society	
  	
  

In	
  other	
  words:	
  …	
  
	
  

New	
  observing	
  systems	
  with	
  real	
  1me	
  open	
  data	
  are	
  
key	
  elements	
  for	
  real	
  innova1on	
  ini1a1ves	
  

“Turning	
  data	
  into	
  jobs”	
  	
  


