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Oceans are complex, central to the Earth system 
Management is needed. Oversimplification dangerous… 

OOI, Regional Scale Nodes (Delaney, 2008) 



                            
                         
                                              

The oceans are chronically under-sampled 

(Credit, Oscar Schoefield) 



                            
                         
                                              

Net-centric, Distributed  
Sensing Systems 

Platform-centric  
Sensing Systems 

Paradigm Shift (1) in Ocean Observation 

From:   Ship based observation  
To:       Multi-platform observing systems  
 

(Adapted from Steve Chien, JPL-NASA) 



                            
                         
                                              

Data  Models 

Paradigm Shift (2) in Data Availability 

From:  Data only available 12-24 months/years after cruises…. 
To: Quasi-real time quality controlled data available 
 

 
…. For ….At sea mission re-definition, new models setup… 
 
With… huge increase in human potential for analysis 
  

Inter-comparison 
 

NEW CHALLENGES, TOOLS 
DEVELOPMENT, etc… 
 



                            
                         
                                              

New technologies now 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 Zone 
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 

A New Approach to Marine and Coastal Research 

OOI, Regional Scale Nodes (Delaney, 2008) 

Ocean Observatories, 

(Oceanus, 2006) 

Why SOCIB, why Ocean Observatories, and why 
now? 



                            
                         
                                              SOCIB and Marine Research Infrastructures 

Committee on an 
Ocean Infrastructure: 
Strategy for U.S. Ocean 
Research in 2030. NRC 
(2011) 
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What is SOCIB? – A New Multi-Platform Observing 
& Forecasting System 

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



                            
                         
                                              

The SOCIB approach to sustained ocean observation… 

To assure the real sustainability of the seas and oceans and of the 
observing systems, SOCIB was designed: 
 

 à RESPONDING  TO 3 KEY DRIVERS 

•  Science Priorities 
•  Strategic Society Needs  
•  Technology Developments 
 

 à BALEARIC ISLANDS, EXTENDING FROM THE NEARSHORE 
 TO OPEN OCEAN  

 



                            
                         
                                              

www.socib.es 

Real Time, Free  Access 
& Download, Quality 
Controlled Data 
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Mostly (but not only) centred in the western Mediterranean, with focus in 
the Balearic Islands and adjacent sub-basins (specifically Algerian 
and Alborán/Gibraltar) and … 

covering from the nearshore to the open ocean.  



                            
                         
                                              

SOCIB Scales Focus: ocean variability at mesoscale/sub-
mesoscale, interactions and ecosystem response 

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 
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Balearic Sea (fronts, meso scale eddies, 
ecosystem response) 

Balear
ic  
Curren
t 

Northern 
Current 



                            
                         
                                              SOCIB: Systems Operations & Support Division 

1. Observing Systems (major Facilities)  
•  Coastal Research Vessel: cat, 24 m LOA, 1.200 km coast Islands.  
•  HR Radar: long range, 12 MHz, Ibiza 
•  Fleet of Gliders: endurance lines & open    
•  Coastal Stations  and Satellite products  
•  Lagrangian Platforms (drifters & ARGO) 
•  Nearshore Beach Monitoring 

 
2. Forecasting System  
•  Ocean currents (ROMS) and waves (SWAN) at 

different scales, forced by Atmospheric model (WRF) 
•  Meteo-tsunamis pre-operational system, “Rissagues” 

3. Data Centre 
•  Quality control, web access, open source  
•  Effective data archiving, international accepted 

protocols, delivery and communication  
 



                            
                         
                                              R/V SOCIB (with CSIC-IEO agreement) 



                            
                         
                                              R/V SOCIB 



                            
                         
                                              R/V SOCIB (how to apply?) 

Spain:  
•  ICTS  
•  MAPA ICTS 
•  COCSABO  
 

Europe:  
•  TNA 
•  Ex. JERICO project (gliders) 



                            
                         
                                              HF RADAR (Long Range, Ibiza Channel) 

13,5 MHz.  
Hourly Surface Currents  
Resolution: 3 km. Mean Range: 80 km  
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Since	
  2011:	
  	
  
New	
  glider	
  labs,	
  
storage	
  room,	
  
warehouse,	
  at	
  	
  
IMEDEA	
  (CSIC-­‐UIB)	
  

 

FACILITIES	
  New Labs and Facilities at IMEDEA 
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SLCOCUM GLIDERS 

Weight in air:   52 Kg 
Weight in water:   Neutrally buoyant 
Hull Diameter:   21.3 cm / 8 3/8 Inch 
Width including Wings  100.3 cm / 39 1/2 Inch 
Vehicle Length:   1.5 meters 
Depth Range:   4 - 1000 meters (Deep) / 4 – 200  

 meters (Coastal) 
Speed, projected:  0.4 m/sec horizontal  
Energy:   Alkaline Batteries 
Endurance:   Dependent on measurement  

 and communication, type. 30   days 
Range:   1500 km 
Navigation:   GPS, and internal dead  

 reckoning, altimeter 
Sensor Package:  Conductivity, Temperature,  

 Depth, Fluorescence, turbidity   and oxygen 
Communications:  RF modem, Iridium satellite,  

 ARGOS, Tele-sonar modem 

Down 
Angle Up 

Angle 

Depth 

Distance Travelled 
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SEAGLIDERS 

Weight in air:   52 Kg 
Weight in water:  Neutrally buoyant 
Hull Diameter:   max 30 cm 
Hull material:   Aluminium 
Width including Wings  100 cm 
Vehicle Length:  1.8 meters 
Depth Range:   0 - 1000 meters 
Speed, projected:  0.25 m/sec horizontal  
Energy:  Lithium Sulfuryl Chloride primary  

 batteries, 17 MJ. 
Endurance:   Dependent on navigation and   

 sampling. Typically 4 months. 
Range:  3000 km 
Navigation:   GPS, internal dead reckoning,   

 altimeter 
Sensor Package:  Conductivity, Temperature, Depth,  

 Clorophyll, CDOM, backscatter    650nm and 
oxygen 
Communications:  Iridium satellite, ARGOS, Serial   

 cable, Pinger for recovery 
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General specifications: 
 
Manufacturer:  

• KW Designed Solutions (UK)  
Main Parts 

• Pressure Chamber  
• High Pressure Hand Pump (with 150mm analog gauge) 
• Support Frame  
• Purge Line Connection  

Directive Compliance  
• European Pressure Equipment Directive (PED) 97/23/EC  
• European Machinery Directive (EMD) 2006/42/EC  

 
Media 

• All fluids but those Explosive, Flammable, Toxic and Oxidising  
Operation Mode:  

• Manual only  
 
Technical specifications: 
Materials 

• Carbon Steel variety (European EN 10204:3.1b certified)  
• Standard Rubber shore 70 (O-ring)  

 
Working Pressure:  

• 100 bar (1,450 psi)  
Volume:  

• 250 Liters (66 Gallons)  
Dimensions 

• 750x2460 mm (external)  
• 400 x 2000 mm (internal)  

Overall Weight:  
• 1300 Kg (2866 Pounds)  

Security Pressure Relief Valve cracking at  
• 110 bar (CE marked)  

 

FACILITIES	
  New Pressure chamber Facility (1.000 m) 
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J. Geophys. Res., 2009 

Mesoscale – Submesoscale / 
Vertical motions - biogeo effects 

Eddy/mean flow interactions – 
Blocking effects General Circulation 

JGR, 2010 
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•  After 32 glider missions (started 
in 2006), + 17.000 profiles (30 
Euros/profile)  

•  Since January 2011; routine 
operations 

Major transport changes 
 



                            
                         
                                              Modelling Facility; Meteotsunamis forecasting 



                            
                         
                                              

The European framework 

The international framework 

Data Centre Facility 

!
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To accomplish the full lifecycle data (from the 
modeling and observing systems ingestion up 
to the user), the data center has defined seven  
steps for the Data Management Process:  

 
1.  Platform management and communication 
2.  Quality Control assurance 
3.  Metadata Aggregation and Standardization 
4.  Data Archive 
5.  Data Search and Discovery 
6.  Data Policy and distribution  
7.  Data Viewing  



                            
                         
                                              

Introduction     BMF Tasks          Real Time         Periodic           Products &       Data Policy 
                          & organization    Monitoring       Monitoring       Services           & Management 
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                                              Data Centre (Technologies; example of Apps) 



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

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

1  2 3 4 



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

SOCIB and MRI role; by Integrating different types of monitoring platforms at 
different scales, and by this, providing data and tools, contribute to establish MSFD 
pressures & states indicators. 
 



                            
                         
                                              

SOCIB contribution to policy oriented areas:   
Indicators used and relevance to GES: 

Descriptor 3: Population of commercial species 

WP3 contribution: 
- VMS 
-  Intensive focused 
studies 
-  Satellite 

3 3 
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                                              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 

 
- The key to success  

(Curtin and Belcher, TOS, 2008) 

3 



                            
                         
                                              

The innovation process (for advancing 
oceanographic instrumentation) 

 
Complexity of innovation process:  needs to be known, to 
avoid unrealistic expectations and/or discontinuous 
support.  
 
Incubation time: 15-30 years (computer mousse, 30 
years). Gliders 10 years. ¿? 
 
Innovation can be incremental or radical, stimulated or 
suppressed.  
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Incubation time for gliders; ½  
 
Why?:  

… “A coherent set of scientists,  engineers, and investors 
that envisioned the scientific goal, understood the 
technology potential and sustained the funding”  (Curtin 
and Belcher, TOS; 2008).  



                            
                         
                                              

The innovation process (for advancing 
instrumentation) 

(Curtin and Belcher, TOS, 2008) 



                            
                         
                                              

Why is it important? : we need synoptic coverage 
And… “Every time a new instrument has arrived, 

 new key findings”… 

Examples of innovations:  
• Ships à Public – Private transfer 
• Satellites    Ocean Weather…   
• CTD   Micro-structure,    
• Buoys- ARGO profilers     
• Currentmeters (rotor to ADCP)      Spectrum…   
• Gliders           Submesoscale - …      

 

The innovation process (for advancing 
instrumentation) 



                            
                         
                                              

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.  Effective processes for communication, feedback,  and 

contingency planning.  
5.  Incentive to assume responsibility for risky instrumentation 

development projects without undue career jeopardy.  
 
In summary: work in collaborative, multidisciplinary teams, be 
tenacious and focused on long term objectives while producing short-
term success, and find creative champions among funding agencies 
and investor organizations.  
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Tintoré et al., 2013: Marine Technology Society Journal. January/February 
2013., Vol. 47. N. 1. pp. 101-117. http://dx.doi.org/10.4031/MTSJ.47.1.10 
 



                            
                         
                                              

The role of new marine research infrastructures (MRI/
ICTS/Ocean Observatories….) Blue Growth, Horizon 2020, RIS3 

à Capability to…: RESPOND TO THE 3 KEY DRIVERS 
•  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. 

 

 
 
 
 



                            
                         
                                              

Muchas gracias!!! 


