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Blue Ribbon Review of the

“OOI Scientific Objectives and Network Design”
Summary of Panel Discussion

Introduction

A “Blue Ribbon” panel was assembled by NSF to provide a non-advocate review of whether the Ocean Observatories Initiative (OOI) Conceptual Network Design (CND) will provide the ocean research community with infrastructure capable of addressing high-priority science questions that have driven the need for this initiative. Panelists reviewed the “OOI Scientific Objectives and Network Design” document prepared by a writing team selected by the Observatory Steering Committee of the ORION Advisory Structure. To demonstrate the scientific capabilities of the OOI CND, the authors of this document had chosen five high-priority science questions that correlated to the five broad science themes in the OOI Science Plan. 

The panel was informed that the purpose of this report and “Blue Ribbon” review was to provide the NSF with an assessment of whether OOI infrastructure being implemented using MREFC funds will be able to address high-level science questions facing the ocean science community. The audience for this report is not only the NSF but also the ocean science research community.

This panel was comprised of nine, non-advocate members of the ocean science research community:

Robert Beardsley 
(WHOI) 

Peter Brewer 
(MBARI) 

Annette deCharon 
(Bigelow) 

Edward DeLong 
(MIT) 

Paul J. Fox 
(TAMU)
David Karl 
(Hawaii) 

Tom Rossby 
(URI/GSO) 

Sean Solomon 
(Carnegie) - Chair
Cindy Lee Van Dover 
(Duke University)

Panelists were asked to assess whether the network design summarized in the “OOI Scientific Objectives and Network Design” document would provide capabilities needed to address the science questions posed and, more broadly, whether OOI infrastructure would provide the ocean science community with infrastructure that is able to answer high-priority science questions. Panelists were asked to review the “OOI Scientific Objectives and Network Design” document and provide written comments that included answers to the following:

- Are the questions posed in the document of high priority for advancing ocean science research and understanding?
- Will the network infrastructure envisioned for the OOI lead to major advances in answering the oceanographic questions posed in the document?
- Will the OOI network provide capabilities to the ocean science community that will be transformational in nature?
- Are all scales of OOI infrastructure being fully utilized, where appropriate, to answer the functions outlined?
- Will the scientific objectives and network design discussed in the document have significant broader impacts?

Written comments were distributed to all panelists and then discussed on a conference call held on August 2, 2006. This report summarizes the outcomes of the group discussion and also provides specific comments from the written reviews that the panelists felt were of high priority. The outcome of the “Blue Ribbon Review” as summarized here will be provided to the Ocean Sciences Division Director and the Directorate for Geosciences Assistant Director. This report will also be provided to the writing team to guide revision of the “OOI Scientific Objectives and Network Design” document. The Blue Ribbon Panel will review this revision and, if it is acceptable, will provide their signoff and approval of the final document.

Overall Assessment

The panel endorses the OOI as a worthy investment that when implemented will advance our understanding of the Earth and the oceans. The planned infrastructure attempts to strike a balance among the diverse scientific objectives of the ocean science community and the inevitable limitations on cost and scope. The “OOI Scientific Objectives and Network Design” document, after a number of issues identified by the panel and elaborated below have been addressed, will demonstrate by multiple examples that the current CND with at most modest modifications can achieve a broad range of important scientific objectives that cannot be met by other existing programs or facilities.  While the proposed OOI infrastructure and approach cannot serve all needs of the ocean science community, it is an important first step in implementing new enabling technologies.  It will be important to foster development of sensors and technologies that enable all sub-disciplines including physical, geological, chemical and biological oceanography.  Critical to its success will be the appropriate matching of relevant science questions with appropriate enabling infrastructure and technology.

Panel Recommendations

Significant Concerns

Re-formulation of science questions posed in the document

The panel felt strongly that, although the science questions outlined in the “OOI Scientific Objectives and Network Design” document are of high priority, in many cases they are not those best addressed by the infrastructure as currently proposed in the OOI CND. Therefore, the panel recommends that the authors re-visit the list of questions and develop a list that is more tightly coupled with the capabilities provided by OOI infrastructure.
As only one example, on page 4 an example of a key scientific question relates to conditions that trigger harmful algal blooms (HABs), yet it is not clear from the document that the locations chosen for the coastal arrays are areas heavily impacted by HABs. Further, coastal arrays are located in areas influenced by major regime shifts, yet this topic received less emphasis in the text. 

Matrix of science questions leading to required network capabilities


The panelists felt that, once the science questions provided in the document are revised, the authors should develop a “traceability” matrix in which each of these questions leads to high-level infrastructure and measurement requirements needed to address the question. In this framework, instances where the OOI provides the full capabilities needed could then be identified, and those areas where the network does not provide all of the needed capabilities would be apparent. As a primary purpose of the document was to link proposed network capabilities to the science they will enable, more detailed information on specific capabilities must be provided to more clearly articulate how they will address the science.  The process of constructing such a matrix is an iterative one, in that the capabilities envisioned will help to narrow the focus of the questions to those best addressed by those capabilities.

Timeline of network installation and capabilities


The panel felt that a table providing an estimate of when essential sensor technologies will be ready for deployment on the OOI network and when major components of the network will be in place should be added.  Such a timeline table will provide a basis for assessing when the earliest answers to the various science questions might be obtained.  In particular, it would be prudent to include in this document discussion of an important science question that is likely to be well addressed early in the 25-30-year timeline for the network.
Description of evolution of OOI network after initial installation


In some sections of the document there appeared to be a mismatch between the scientific questions and the likelihood that technologies would be available to address these questions within the 6-year implementation of the OOI. Presumably, sensor development will be ongoing, and once operational the network will evolve through the addition of capabilities and the replacement of components that are more efficient or more capable than those first installed.  The panel recommends that the sense of a network that continues to evolve and improve after the initial installation period be more explicitly described in the document.  This should include some details on envisioned network development and new capabilities it will provide.
Need to enhance mobile platform capabilities


OOI planning has been a decade-long endeavor. During this time, the reliability and usability of mobile platforms, such as gliders and AUVs, have been greatly enhanced. Because of programmatic boundaries placed on the OOI and the previous lack of highly reliable mobile platforms suitable for use in an observing context, mobile assets are not well integrated into OOI network plans. Where they do appear in the CND, mobile assets are not allocated sufficient resources to provide the capabilities needed to address horizontal heterogeneities that will be present in various ocean parameters. Therefore, the panel recommends that the OOI CND be enhanced to include the unique capabilities provided by mobile assets and that a resource allocation restructuring is made to accommodate the costs of these AUVs, gliders and other mobile research platforms. 
Greater emphasis regarding the OOI as a driving force for new technologies

The International Decade of Ocean Exploration (IDOE) left the ocean science community with a legacy of essential tools that today form the core of many field experiments. In a similar fashion it could easily be argued that the OOI will provide the same technology push to develop and enhance platforms and sensors that will benefit the ocean science community more broadly than those investigators using the OOI network. The document should better articulate the importance of the OOI in transforming the tools that will become readily available to the ocean research community in the future. 
Greater emphasis on cyberinfrastructure capabilities provided by the OOI

Cyberinfrastructure (CI) will provide essential capabilities for the OOI network yet these were not clearly articulated in the text, and it was not clear what benefits this system would provide to the end user. The panel recommends that the document more clearly articulate the role of CI within the OOI network and its importance for the overall transformative ability of the OOI within the ocean science community.
Better convey the exciting science and capabilities provided by the OOI

Although the document discussed the broad utility of the OOI network, the text should radiate a clear sense of excitement. If OOI infrastructure will lead to a transformation in the way the ocean research community will operate, the document should better capture this transformation and the exciting discoveries that will result.  On balance, this enthusiastic portrayal still needs to carefully avoid mismatch between OOI infrastructure capabilities,  and high priority science questions.

Additional Concerns


The reviewers also identified other areas of concern that the authors should address when revising the “OOI Scientific Objectives and Network Design” document. 

- Education and outreach capabilities provided by the OOI need to be better integrated into the body of the report and not included at the end as if they were an afterthought. 

- The need for modeling and data assimilation to be an integral part of the OOI cyberinfrastructure should be emphasized in the report.

- The report should be candid about limitations in the OOI network as one that will provide the capability to address some questions but will not be well suited to other types of questions. 

- The report should better articulate how the OOI network will stimulate other activities that will build constructively on the observations by the OOI network.

- The report should provide a more comprehensive statement on partnerships, including those with other NSF programs, other agencies, international partners, and industry. These partnerships should be highlighted with specific examples in the report where appropriate. 

- Plans for the coastal array should be revisited in light of needed capabilities for power and bandwidth as well as interactive capabilities provided by seafloor cables versus the more limited capabilities provided by moorings.

- The rationale for the Southern California Bight coastal array in particular should be reviewed to see if this element is really needed for the scientific questions to be addressed by the rest of the west coast array and whether a moored array is the best approach. 

- It may be useful to take one or two representative questions in the report and use them to show how partnerships will be leveraged, education will be incorporated, mobile assets will provide essential capabilities, and other strengths of the program.

- Ships will remain a critical tool in ocean research, and this report should so acknowledge.

- The report should emphasize the importance of the OOI as a potential catalyst for using existing technologies in new ways, and further enabling sea-going science. 

- It should be stated how those making critical design decisions on the OOI network will ensure that the most up-to-date technologies are integrated into the OOI network in later years of installation.

- The Preface to the report should include a statement on the intended audience for the report and should more clearly state that the report was assembled for the purpose of a programmatic review.

- The statement in the first paragraph "that [OOI] will deliver data in near-real time to a scientist's desktop from almost anywhere in the world's oceans" is not true. The global component has scaled down tremendously, and there are very large areas that will not be covered. The coastal component has no presence in the Gulf of Mexico. Statements such as this should be replaced with "from many points in the world oceans".

-
Scientific ocean drilling has drilled holes into the seabed to specifically study, measure and monitor the hydrogeology of oceanic crust.  Some of these holes/observatories have been drilled into the Juan de Fuca plate.  On page 27 of the OOI document in Fig. 18 there is acknowledgement that IODP endeavors regarding the geohydrology of the subseafloor provide a great capacity building opportunity, but there is no clear reference to linking the RCO network to these existing sites.  In the Fig. 18 caption, there is reference made to a Fig. 4 that integrates these drill sites, but Fig. 4 is a map of the South Atlantic Bight Endurance Array.

- Overall, the text needs editing to help make it clearer and more compelling. It is desirable that the text read as if it were written in a single voice.  Another run through on careful fact checking on some of the scientific detail also appears necessary.

Specific Report Comments


Some specific comments on the report were highlighted in written comments by the panel. These should be incorporated in revisions where appropriate. 

- Throughout the text there is uneven referencing to statements that are made. For example, on p. 28 on the left in line 8, (Sosik et al. 2003) is called out but elsewhere key references are not given. The Chen et al. (2003) reference is missing in the reference list.

- “Archaea” should be properly spelled (pp. 2 and 24).

- p. 1, right, 6 lines from bottom: the institution for John Collins should probably be WHOI.

- p. 2, para 1: the "two-thirds" figure doesn't really dramatize the enormity of the ocean… what about 98% of Earth's water instead? (The ~70% ocean coverage statistic is used at least twice more later in the document.)

-
p. 2, para 1: "modulates" is probably not the best term to use here because it infers that the ocean is "proactive" rather than reactive. (Definitions include "To adjust or adapt to a certain proportion; regulate or temper"; "To change or vary the pitch, intensity, or tone of (one's voice or a musical instrument, for example)." 

-
p. 2, para 1: add the word "theory" after "plate tectonics."

-
p. 2, paragraph 6 => "The impact of human activity on Earth's climate and its marine ecosystems” is not a question.

- p. 2, right, last para, lines 5-7: The wording is awkward. It mentions the synthesis of nutrients...but matter cannot be created nor destroyed. The authors may have meant fixation (reduction) of N2 gas to NH4 as a possible way to synthesize available nutrients. There is no analogous pathway for P. Also N/P are listed as nutrients whereas S is an associated biogenic element. All (N/P/S) are elements, and all are nutrients.

-
p. 5, para 2: need clearer segue from high-temperature to low-temperature fluid systems (diagram would help that shows how sediments thicken away from mid-ocean ridges towards continents but that fluid flow occurs throughout… also would help illustrate dewatering of subducted materials).

- p. 6, para 2: plate tectonics is more of a unifying theory than a "scientific revolution."

- p. 6, para 2: it is not clear how OOI will make a major impact on elucidating “the origin of Earth’s magnetic field.”

-
p. 6, para 5: transition from "Science Themes / Questions" to "Summary of the OOI Conceptual Network Design" and associated description of the overall selection process is fairly abrupt. Did science questions from the proposals frame the CND, Did the "Top 5 science questions that could be answered with OOI technology" pre-date the proposals, or something else? The issue of "science / societal needs driving technology" versus "technology furthering science / meeting societal needs" could be nicely addressed here. (This issue is part of the National Science Education Standards for pre-college students – "Science in Personal and Social Perspectives.")
-
p. 7, para 5: it would be easier on the reader if descriptions of the coastal - regional - global systems came in the same order as the list on pages 6-7 (i.e., presented as global - regional - coastal).
-
p. 18, right at bottom: What about the terrestrial sink for CO2?

-
p. 24, right, last para, line 2: Should say pathways rather than cycles since energy flow is unidirectional.- p. 25, left, line 3. Delete “nitrate” and replace with “sulfate” – nitrate-reducing methanotrophy indeed occurs and its microbiology has been recently described – but it occurs in freshwater, not marine sediments.  “Sulfate-reducing methanotrophy”  works OK here.

- p. 25, left, line 9: Should exchange the word collection for experiment. This was not really an experiment in the scientific sense of the word.

- p. 26, right, para 2, line 10-12: pH of near surface seawater has decreased because of increased CO2 content, which derives from the burning of fossil fuels. The statement may not be correct as it stands.

- p. 26, same section: what about forams; they are probably more important, or at least as important, than "snail-like" organisms (pteropods?).

- Fig 16 caption: There are 10e5 or 100,000 cells per ml, not 105 cells.
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