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Relevance of observing systems for marine sciences (users?)

Resolving processes at appropriate scales

New technological developments (innovation challenge)

Coupling biogeochemical with physical systems (challenge)

Integration of existing structures and networks (big challenge)

Sustained funding for sustained observation system (big, big challenge)

Wrap-up in a global perspective

What we want, where to go, how we want to reach this point



Valdés et al. 2010. Oceanography, 23 (3)



Sc.for knowledge

Sc.for innovation

Sc.for sustainability

Social utility

Pasteur’s quadrant: Coupling knowledge to action

Stokes D. E. 1997. Pasteur’s Quadrant: Basic Science and Technological 
Innovation. Brookings Institution Press, Washington, D.C.



“Things have to be made as simple as possible, but not simpler” 
(Albert Einstein). 

…. Monitoring … at the right scales…!!

OOI, Regional Scale Nodes (Delaney, 2008)

Oceans and coastal interactions. Scales interactions. 
(Joaquin Tintoré, IORC Barcelona 2014)
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7Modified from Dickey 2002

Scales for ocean processes



Gliders

Valdés et al. 2010. Oceanography, 23 (3)

Drones

Radars

New technology for remote observation of global ocean processes. Adapted from Gunn (2009)

Moorings
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Southern Ocean Sentinel is an 
international program to assess climate 
change impacts on marine ecosystems of 
the Southern Ocean. 



International Group for Marine Ecological Time Series

Coupling biogeochemical with physical systems (big challenge)





I. No substitute exists for adequate observations 

II. Observations which are not made today, are lost forever!

III. Existing observations are useless if are not made accessible.

IV. Collective value of data sets is greater than its dispersed value.

V. Models will evolve and improve, but, without data, will be 
untestable. 

VI. Today’s climate models will likely prove of little interest in 100 
years. But adequately sampled, carefully quality controlled and 
archived data for key elements of the climate system will be 
useful indefinitely.

Valid for ship-based and remote observations!

Principles



Challenges:

Ensure that all the necessary measurements are being made to 
do the science we want.

Ensure that there are no gaps or unnecessary duplications in 
the system. 

Ensure integration of existing structures and networks

Ensure that data from each system are compatible with the 
others.

Favour scientific experiments through international 
collaboration.

Ensure funding sources for a sustainable operational system



Thank you for your attention!


