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2 
post-OO’09 Working Group 

Building a common vision for 
ocean observations 

 Provision of routine and sustained global information 
on the marine environment sufficient to meet society’s 
needs for describing, understanding and 
forecasting marine variability (including physical, 
biogeochemical, ecosystems and living marine 
resources), weather, seasonal to decadal climate 
variability, climate change, sustainable management of 
living marine resources, and assessment of longer term 
trends  
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OceanObs’09: Calls for Action 

(1)  Calls on all nations and governments to fully implement by 2015 the 
initial physical and carbon global ocean observing system originally 
envisioned at OceanObs’99, and refined at OceanObs'09. 

(2)  Calls on all nations and governments to commit to the implementation 
and international coordination of systematic global biogeochemical and 
biological observations, guided by the outcomes of OceanObs’09, and 
taking into account regional variations in ecosystems. 
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OceanObs’09: Calls for Action 
(3) Invites governments and organizations to embrace a framework for 

planning and moving forward with an enhanced global sustained 
ocean observing system over the next decade, integrating new physical, 
biogeochemical, biological observations while sustaining present 
observations. Recommendations on this Framework, considering how to 
best take advantage of existing structures, will be developed by an post-
Conference working group of limited duration. 

(4) Urges the ocean observing community to increase our efforts to achieve 
the needed level of timely data access, sensor readiness and standards, 
best practices, data management, uncertainty estimates, and integrated 
data set availability. 

(5) Asks governments, organizations, and the ocean observing community to 
increase their efforts in capacity-building and education.  



Framework for Ocean Observing 
Sponsors and Team 

 Keith Alverson, Bee Berx, Peter Burkill, Francisco Chavez,  
 Dave Checkley, Candyce Clark, Vicki Fabry, Albert Fischer, John Gunn (co-chair), 
Julie Hall, Eric Lindstrom (co-chair), Yukio Masumoto, David Meldrum, Mike 
Meredith, Pedro Monteiro, José Mulbert, Sylvie Pouliquen, Carolin Richter, Sun 
Song, Mike Tanner, Martin Visbeck, Stan Wilson 

•  IOC Intergovernmental Oceanographic Commission of UNESCO 
•  GEO Group on Earth Observations 
•  CEOS Committee on Earth Observation Satellites 
•  POGO Partnership for Observation of the Global Oceans 
•  SCOR Scientific Committee on Oceanic Research 
•  SCAR Scientific Committee on Antarctic Research 
•  GCOS Global Climate Observing System 
•  GOOS Global Ocean Observing System 
•  JCOMM Joint WMO-IOC Tech. Comm. for Oceanography and Marine Meteorology 
•  PICES North Pacific Marine Science Organization 
•  ICES International Council for the Exploration of the Sea 
•  CoML Census of Marine Life 
•  IGBP International Geosphere-Biosphere Programme 
•  WCRP World Climate Research Programme 



•  Take lessons learned from successes of existing observing 
efforts – best practices 

•  Guide observing community as a whole to sustain and 
expand the capabilities of the ocean observing system 

•  Deliver and observing system that is fit-for-purpose 

•  Promoting collaborative alignment of independent groups, 
communities and networks, building on existing 
structures as much as possible 

Framework for Ocean Observing 
High Level Objectives 



Ocean observing system for climate – drawing from best practices 
Requirements for Essential Climate Variables 



Framework for Ocean Observing 
A Simple System 



Framework for Ocean Observing 
Structure of the Framework 



•  We cannot measure 
everything, nor do we 
need to 

•  basis for including new 
elements of the 
system, for expressing 
requirements at a high 
level 

•  Driven by 
requirements, 
negotiated with 
feasibility 

•  Allows for innovation in 
the observing system 
over time 

Driven by requirements, negotiated with feasibility 
Essential Ocean Variables 



Framework for Ocean Observing 
Readiness 



Framework for Ocean Observing 
Societal Drivers 2012 



Framework for Ocean Observing 
Societal Drivers Next Decade 



–  Common language and consistent handling of 
requirements, observing technologies, and information 
flow among different, largely autonomous, observing 
elements  

–  Seeks to support self-funding and self-managing 
elements 

–  Essential Ocean Variables as common focus 

–  Assessment and promotion of Readiness 

–  for coastal and open ocean 

–  An “Integrated Observing System” will be a derivative 
of an EOV-based approach driven by requirements. 

Framework for Ocean Observing 
Characteristics 



•  For Ocean Observing Communities 

–  Focus on variables allows innovation, research, while 
sustaining the key output of the observing system 

–  Clear path to selling utility of observations to high level, 
articulation of societal importance 

–  learn from best practices and principles of other observing 
systems 

–  reduce/remove duplication of measurements 

–  Clearer entry points for the needed coordination; cross-
disciplinary positive synergy: shared platforms, data systems 

–  other data available to set your data in context 

Framework for Ocean Observing 
Benefits 



GOOS Steering Committee 
(Peak Bodies, Sponsors, Observing Panel Chairs,  

Observing System leaders) 

Observing System Panels 
(focused on EOVs e.g. Physics, Carbon/Biogeochemistry,  

Biology/Ecosystems); Coordination for observing system elements 

Technical Advisory Groups 
(Observing technologies and networks,  

Variable focus: data and products, synthesis, link to models)  

Framework for Ocean Observing 
Proposed Governance Structure 



The Future of GOOS 
•  the system GOOS 

–  collaborative system of sustained observations 
•  built on requirements 
•  in situ and satellite 
•  operational and research funding 
•  linked to data management and product generation activities 
•  global-scale and coastal 

•  the GOOS programme 
–  advocacy for all elements of the system 
–  provide a platform for collaboration 
–  promote global participation 
–  animating Framework for Ocean Observing processes 

•  in collaboration with other partners, adapting structures in stable and 
stepwise way, assessing and encouraging the readiness of components 

•  integrating new observations while sustaining present ones 



Framework for Ocean Observing 

BACK-UP SLIDES 



Framework for Ocean Observing 
Governance Structure 



Framework for Ocean Observing 
Boundary 



Framework for Ocean Observing 
Roles 



Framework for Ocean Observing 
Data and Information Products 



Framework for Ocean Observing 
Observations 



Framework for Ocean Observing 
Requirements 



Framework for Ocean Observing 
Readiness Levels and Elements 



Framework for Ocean Observing 
Readiness and Elements 



Framework for Ocean Observing 
Readiness and Requirements 



Framework for Ocean Observing 
Readiness and Observations 



Framework for Ocean Observing 
Readiness and Data and Info Products 



post-OO’09 Working Group 

Why a Framework? 

•  OceanObs’09 identified tremendous 
opportunities, significant challenges 

•  Called for a framework for planning and 
moving forward with an enhanced global 
sustained ocean observing system over the 
next decade, integrating new physical, 
biogeochemical, biological observations while 
sustaining present observations 



IOOS Summit 
A New Decade for an Integrated and Sustained Integrated Ocean Observing System  

November 13-16, 2012 | Hyatt Dulles, VA 

ER IC  L INDSTROM 
I O O S  S U M M I T  C O - C H A I R  

P r e s e n t a t i o n  a t  U S  C L I VA R  S u m m i t  
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IOOS Summit Vision 

Why an IOOS Summit? 
  To bring together community leaders to develop a coordinated strategy 
  To better integrate regional, national, and global efforts 

What do we want to achieve? 
  A clear understanding of progress made toward achieving IOOS in the last 

decade 
  A fundamental understanding of the requirements needed to maintain IOOS 
  A strong community consensus on the way forward for the next decade 

How do we ensure success? 
  Solicit the community through written submissions prior to the meeting  
  Ensure broad representative participation at the meeting 
  Identify strategies for enhancing IOOS capabilities in the next decade  

A New Decade for an 
Integrated and Sustained 
Ocean Observing System 

SUMMIT 2012 

November 13-16, 2012 
Hyatt Dulles | Herndon, VA 



Summit Planning Bodies 

Summit Co-Chairs 

Steering Committee 

Program Committee 

Chapter Lead 

Writing Group 1 

Chapter Lead 

Writing Group 2 

Chapter Lead 

Writing Group 3 

Chapter Lead 

Writing Group 4 

Chapter Lead 

Writing Group 5 



Summit Outcomes 

Chapter 1 •  Highlighting the Past Decade of Progress 

Chapter 2 •  User Requirements: Revisiting and Updating 

Chapter 3 •  Observing System Capabilities: Gap Assessment 

Chapter 4 •  Integration Challenges and Opportunities 

Chapter 5 •  Vision for the Next 10 Years IO
O
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Strawman Agenda Structure  

Day 1  
(Opening) 

Opening 

Decade of 
Progress  

Perspectives 

Early 
Successes 

Reception 

Day 2 
(Requirements) 

Marine Ops 

Climate 

Biology 
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Hazards 

Security 

Day 3 
(Observing) 

In-Situ 
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Sensing 

Modeling 

DMAC 

Interoperability 

Day 4 
(Programmatic) 

Obs to Policy 

Research & 
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Vision for the Next 10 Years 



Community White Papers 

  Basic Template 
  Introduction/background/history/accomplishments 
  Technical and user requirements 
  State of the observing system and technology 
  Integration within IOOS modeling and DMAC 
  The way forward for the next ten years 

  5 Pages Max, 5 Figures 
  DUE 20 JULY 2012 



Summit Timeline 

2012 2013 

Apr Ma
y Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr 

White Papers Due 

Writing Groups 

Editorial Review 

Attendee Selection 

Complete Proceedings 

Roll-Out Strategy 

IO
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Expressions of Interest 

July 20 Deadline 



QUESTIONS 



Backup Slides 



White Paper Process 

Content made publically available 

Synthesize content to shape the Summit structure 

Coordinate writing groups through virtual or in-person meetings 

Categorize papers into 5 Summit chapters 

Writes and submits white papers providing content for the Summit Community 

Organizers 

Chapter Leads 

Writing Groups  



Community White Papers 

  Informs a U.S. IOOS strategy over the next decade 
  Be “forward-looking” 
  Express new opportunities 
  Refresh existing plans 
  Explore new and evolving technology and information 
  Examine future requirements for user-needs 
  Identify contributions from new communities 



Community White Papers 
Fu

nc
tio

na
l 

C
ro

ss
-C

ut
tin

g 

  Highlight benefits to IOOS Subsystems 

  Observing 
  Data Management & Communications 
  Modeling & Analysis 

  Governance and Management  
  Research & Development 
  Training & Education 



Community White Papers 

  Style Guide (Recommended) 
  Opportunities for a specific element of U.S. IOOS  
  Specific requirement(s) for a U.S. IOOS user need 
  New technologies and their potential contribution to U.S. IOOS 
  Relevant partners required for the successful implementation 
  Actions for U.S. IOOS implementation over the next decade 
  Concise and action-oriented recommendations  



Community White Papers 

  Review Criteria 
  Quality (1-10) 
  Relevance (1-10) 
  Format (1-10) 

  Scored by Chapter Leads and Summit Co-Chairs 
  30 top-rated submissions receive invitations 



Community White Papers 

1.  How do you or your community currently interact with IOOS? 

2.  For you or your community what aspects of IOOS are critical to sustain? 

3.  What are your anticipated IOOS-related needs in the next ten years? 



Eric Lindstrom 

US CLIVAR Summit, 18-20 July 2012 

Towards a 
Deep Ocean Observing Strategy 



Deep Ocean Observing Strategy Workshop 

•  30 March - 1 April 2011, Paris 

•  Objective: Develop a common statement of requirements and a 
first strategy for sustained global deep ocean observations for 
climate; considering all Essential Climate Variables, regions, 
and technologies to extract high priority and feasible actions for 
the next 5-10 years.  

•  Framework experiment in integration across disciplines: physics, 
carbon/biogeochemistry, biology/ecosystems 



Relationship to Framework for Ocean Observing 

•  Framework structure being used to coordinate the writing team 
activities 

•  Readiness levels will be used to assess the fitness-for-purpose 
as related to the EOVs and associated observations and data 
products 

•  Oversight Panels, Expert Teams, and Implementation 
Communities structure will be used to organize conversation 
related to requirements, observations, and data products needs 
going forward 



Rationale for deep ocean observations 

Deep ocean ~1/7 of upper ocean change 1990s-2000s: 
source or limit to predictability? 



Rationale for deep ocean observations 



Rationale for deep ocean observations 

Naturally low saturation state at depth requires only little Canthro to reach 
the “tipping point” 



Rationale for deep ocean observations 

Over 180 new species, 25 new genera and 2 new families have been described 
from deep-water chemosynthetic ecosystems since 2002"

CoML 



Pedro Martínez Arbizu – CeDAMar 8 

Angola Basin: > 800 different copepods, most new to science 
Southern Ocean: > 700 different isopods, > 500 new to science 

Diversity never imagined 



Observations 

•  Existing 
–  Repeat hydrography and other deep hydrography 

•  platform for many variables 
–  Moored arrays (timeseries) 

•  Scaleable 
–  OceanSITES moored array 
–  Argo / deep profiling floats 
–  Sensors for biogeochemical variables 

•  Potential 
–  Deep gliders 
–  Moored water sampling 
–  Tomography? 



Developing and selling a strategy 

•  Message the “unique challenges” of the deep ocean 
•  Need to get message to higher levels of government and 

science funding agencies about priority for deep ocean 
observations 

•  Need for disciplinary breadth – physics/climate, 
biogeochemistry, ecosystem, geophysics 

•  Formulate a global strategy for deep ocean from component 
elements (SOOS, Euro, USA, Japan, etc) 



Deep Ocean Observing Strategy 

Executive committee responsible 
for monitoring progress 

•  Eric Lindstrom (OOPC/FOO) 
Bob Molinari (WCRP/CLIVAR) 
Albert Fischer (OOPC) 
Kathy Tedesco (IOCCP) 
Bill Westermeyer (GCOS) 
Myriam Sibuet (post-CoML) 

Three writing teams: 
Climate and Physical Observations 
Gregory C. Johnson 
Bernadette Sloyan 

Carbon, Biogeochemistry Observations 
Rik Wanninkhof 
Toste Tanhua 

Biodiversity and Ecosystem Observations 
Myriam Sibuet 
Antje Boetius 
Lisa Levin 



Report Outline 

•  Societal Issues that the observations will address 
•  Science questions that the observations will address  
•  Articulation of EOVs for each group 
•  Overview of current and required observing platforms, 

technologies and programs 
•  Data management strategy 
•  Strategies for integration through expert panels and 

implementation teams 



What is our timeline and measure of success? 

•  Year One: June 2011 to June 2012 
–  Created small writing teams  
–  Held several teleconferences 
–  Materials placed on OOPC website  
–  Drafted initial text for the plan 
–  Initiated informal roll-out of the concept to high-level groups 

•  In next two years: 
–  Establish a development program 
–  Incorporated into GCOS, CLIVAR, IMBER, COML-follow on 

activities 
•  In five years: 

–  Pilot program underway 
•  OceanObs 2019 

–  Global sustained coverage in sight 
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