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Review of U.S. AMOC Program  
(Atlantic Meridional Overturning Circulation) 

 
Report to the U.S. AMOC Science Team Executive Committee 

 
 

Executive Summary 
 
The U.S. Atlantic Meridional Overturning Circulation (AMOC) program is successful, 
impressive, and stimulating. It is producing major innovations and discoveries around a 
major scientific topic - the mechanisms and variability of the overturning circulation in 
the Atlantic and its interaction with other climate elements. The science is relevant to a 
large community of climate scientists and policy makers. The presence of a large cohort 
of scientists at the U.S. AMOC meeting, and the alternation of the meeting between the 
U.S. and its international partners, are indications of the viability, strong science, and 
enthusiasm around this program. 
 The unique interagency funding structure that supports the U.S. AMOC program 
is strongly commended, with excellent communication between the funding managers in 
the several agencies that support U.S. AMOC (NSF, NASA, NOAA, DOE), and with the 
U.S. CLIVAR Project Office. The creation of this large program from individually 
funded proposals in the absence of the desired targeted federal funding is commended.  
This structure is mostly transparent and flexible.   
 
Summary of recommendations. 
 
Funding structure.  
 Strengths: This funding approach, based on individual and small team 
investigator grants, has likely allowed greater flexibility in scientific direction, and 
entrained a larger and evolving pool of scientists with broader scientific expertise than 
might been the outcome with a large, multi-agency, targeted request for proposals (RFP).  
The annual meetings and annual synthesis report have helped focus and strengthen the 
science.  This unique mechanism for building a program allows direct connection 
between the science and the program managers, which is a positive aspect.  
 Weaknesses: It is clear that the program has less funding than originally 
envisioned by the original organizers, including the program managers who worked hard 
to build this large, multi-agency program. 
 Concerns: Because the program is built from many individual elements, 
significant care is required with the approaches to synthesis.  The capability to build new 
international programs that require significant resources is not easily mapped onto the 
U.S. planning and funding structure. 
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Communications. 
 Communication with new principal investigators.  PIs who are identified as U.S. 
AMOC PIs by their program managers should be so informed as soon as possible, with 
communication about why they were selected, and additional expectations for attending 
the annual meeting and filing special annual progress reports. If modest additional 
funding is needed to participate in U.S. AMOC meetings and other expected 
collaborations, this should be offered. PIs should have the opportunity to discuss opting 
out. Funded PIs who wish to participate in U.S. AMOC but who have not been identified 
as such by their program managers should be encouraged to communicate with their 
program managers and with the U.S. AMOC executive team.  
 Program managers who identify projects as U.S. AMOC should communicate this 
information as quickly as possible to the U.S. CLIVAR AMOC office, including 
information about the grant (PIs and co-PIs, title, duration, relevance to AMOC). 
 The U.S. AMOC executive committee, through the U.S. CLIVAR AMOC office 
(Mike Patterson), should stay closely informed about new PIs. Within weeks of learning 
of a new PI, the executive team should identify potential task team alignments and should 
communicate with the new PI, providing information about U.S. AMOC, about the task 
team and leaders, a list of U.S. AMOC PIs and projects.  New U.S. AMOC PIs should be 
strongly encouraged to communicate immediately with the U.S. AMOC executive 
committee and the relevant task team, and to collaborate with existing U.S. AMOC PIs. 
 Communication with the Science Team.  Individual scientists and members of 
their groups could be provided annually with highlights of the major scientific advances 
of U.S. AMOC, so that all members share the same perspective on the overall science 
objectives, hypotheses, opportunities, and challenges.  This would enable synthesis 
opportunities to be seized more effectively.  
 The annual report and annual meetings are opportunities for U.S. AMOC to 
clarify and highlight major scientific advances in a visible way, and to revisit both long-
term and near-term priorities.  The current U.S. AMOC website admirably includes a 
large amount of information, including presentations, from the 2012 meeting. A summary 
of the highlights from the meeting, specifically focused on new scientific advances and 
synthesis discussion that occurs at the annual meeting, would be useful.  The science that 
is highlighted on the website however dates from 2010, which is also the date of the near-
term priorities.  The website or another format for online interaction could be used more 
effectively for sharing information and discussion of evolving priorities.   
 Communication with Interagency Group program managers. Communications 
between program managers and individual investigators are excellent.  Routine meetings 
between the interagency group and the executive committee would be useful for both 
teams, but do not appear to be part of the current AMOC operation.  Meetings could be 
held in conjunction with the annual U.S. AMOC meeting.  
 
Leadership rotation. The scientific leadership of U.S. AMOC, which consists of a 
chairman and a chair and vice-chair of each of the four Task Teams, while excellent and 
long-sighted, would be well served by a more formalized mechanism for rotation.  
Currently the executive team, including the task team leadership is appointed from within 
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the executive team itself, without clear time periods of service, which is confusing for 
even those on the team.  Because U.S. AMOC is large and growing, we recommend that 
the U.S. CLIVAR steering committee, the U.S. AMOC executive science team, and the 
Interagency Group develop a formal plan for appointment and regular terms of leadership 
of the task teams. This differs from the much smaller CLIVAR Process Teams principally 
because the U.S. AMOC program is so large and diverse scientifically, and is expected to 
have longevity.  
 
Setting priorities. The focus on near-term priorities at the annual meeting should be 
expanded to a regular revisitation by the Science Team as a whole of the big picture of 
what is necessary to monitor and understand the AMOC and its impacts, well beyond 
what might be accomplished in the existing funding climate over the next several years. 
 Input from individual PIs should be sought as the program evolves, to revise 
priorities, and advise on new opportunities and hypotheses.  The current practice, of task 
team led discussion in very large groups, is useful but unwieldy, and does not take full 
advantage of the great talent and many ideas that could be tapped.  This might mean 
finding a different structure for discussion, perhaps in much smaller groups, and with 
leaders actively encouraging input from all. If the only open forum for discussion is at the 
annual meeting, then there should be an immediate follow-up report after the meeting, 
and if priorities or task teams are to be reorganized, this should be brought to the full U.S. 
AMOC science team for comment or vote.  A number of PIs are unable attend the annual 
meeting, sometimes because of fieldwork; a mechanism for engaging all PIs in annual 
updates, synthesis, and prioritization of both near-term and long-term priorities should be 
developed.	  
 
Capitalizing on the science.  The U.S. AMOC program is very successful in bringing 
together leading scientists and encouraging their collaboration. Funding is required to 
capitalize on this initiative and to keep U.S. science at the forefront. In this respect, 
ensuring a closer correspondence between identified near term priorities is key. Funding 
mechanisms to promote cross-institutional collaboration should also be considered for 
certain activities, particularly for large-scale observational programs or model inter-
comparisons.   
 Given funding practicalities and the contained size of the current U.S. AMOC 
program in terms of the number of PIs, the focus of U.S. AMOC on physical processes is 
commendable and should be continued. These include the observational systems and 
long-term data set collection that are in place; extension to critical new observations; 
analysis of proxy records; and modeling, including intercomparisons. Longer-term 
priorities, that is, the much bigger picture, include the coupling of the ocean and 
atmosphere, and the carbon and ecosystem linkages; these are represented in the new 
Task Team structure. However, these external scientific communities are large; extension 
to encompass much of the associated science should be approached with deliberation.  
The role of the Task Teams and U.S. AMOC PIs in these arenas could be more to 
vigorously reach out rather than to attempt to encompass all of the science within U.S. 
AMOC.   
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Review of U.S. AMOC Program  

(Atlantic Meridional Overturning Circulation) 
 

Report to the U.S. AMOC Science Team Executive Committee 
 
1. Background 
 
 U.S. AMOC originated in its current form in late 2007, with its first annual 
meeting in 2009.  It has its roots in the U.S.-U.K. collaborative project to monitor the 
AMOC at 26.5°N (RAPID-MOCHA), which began around 2004, and in assemblage of 
many other funded initiatives to study the AMOC.  The structure and recent history of 
U.S. AMOC are nicely summarized in the introduction to the fourth annual progress 
report (March 2012), which was provided to this review committee.  U.S. AMOC is a 
Science Team within U.S. CLIVAR (http://usclivar.org/). Within U.S. CLIVAR, it is the 
largest project in terms of number of scientists involved (approximately 60), and the only 
project organized as a Science Team.  (The other scientific portions of U.S. CLIVAR, 
with funding for observations and modeling, are organized as smaller Climate Process 
Teams; otherwise the U.S. CLIVAR structure consists of working groups and panels that 
foster discussion and make recommendations on scientific directions.)   
 U.S. AMOC is organized in four Task Teams: TT1 – AMOC Observation System 
Implementation and Evaluation; TT2 – AMOC State, Variability, and Change; TT3 – 
AMOC Mechanisms and Predictability; TT4 – Climate Sensitivity to AMOC: 
Climate/Ecosystem Impacts. Its 9-person Executive Committee is composed of the Chair 
(Bill Johns) and the leadership of the task teams, each consisting of a chair and co-chair. 
All of these leadership positions are voluntary and occupied by U.S. AMOC scientists.  
Organization into these specific task teams has evolved as the program has evolved. The 
current central leadership of U.S. AMOC is partially derived from the leadership of the 
originating projects, who worked hard to build U.S. AMOC.  
 U.S. AMOC has a unique funding structure, partially because of the history of the 
U.S. science budget in recent years.  Observing, understanding and predicting the 
Atlantic MOC was identified as a near-term research priority by the Joint Subcommittee 
on Ocean Science and Technology in 2007, but ran aground of full funding because of 
issues with the U.S. government budget.  The U.S CLIVAR Interagency Group (IAG), 
which is composed of the program managers of the various government agencies that 
have a direct interest in U.S. CLIVAR research, decided to move ahead with funding an 
AMOC program, but based on successful individual and small team initiatives/proposals 
rather than as a large program.  This has worked well in most regards, as described and 
summarized throughout this review, and could be an excellent model for funding other 
large scientific programs for which block funding is difficult to achieve. 
 The international AMOC community is larger than the large U.S. AMOC science 
team.  The international CLIVAR program’s Atlantic Panel, which includes several 
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members of the U.S. AMOC team, provides a gateway into some of these collaborations, 
including the U.K. RAPID-Mocha MOC observations and modeling at 26.5°N.  The 
MOC observing system at 16°N (MOVE in U.S. AMOC) and the developing observing 
systems at about 30°S in the South Atlantic (SAMOC) and in the subpolar North Atlantic 
(OSNAP) have significant international collaborations.  The importance of the 
collaborations cannot be overstressed; these programs would not be successful without 
the U.S. component and neither would they be successful without the international 
component.  The strong collaborations are evident in the enthusiastic, international 
attendance at the AMOC meetings. 
 
2. Review procedure and survey responses 
 
 The review committee of three was established by the U.S. CLIVAR Project 
Office, with terms of reference vetted by the interagency team (U.S. AMOC funding 
managers from NASA, NOAA, NSF and DOE).  None of the review committee members 
has funding that is identified as part of the U.S. AMOC program.  Terms of reference for 
the review committee are attached in Appendix A1. 
 The review committee was charged with preparing and presenting a report to the 
Executive Committee that summarizes the adequacy of science planning, implementation, 
synthesis and identifies needs/opportunities for future research directions and 
implementation approaches.  Our review and resulting report does not attempt a full 
review of the science of the program.  Rather, we comment on the appropriateness of the 
goals, objectives and near-term priorities; how well the U.S. AMOC team as a whole is 
doing in setting scientific priorities and advancing science; and how this process can be 
improved.   
 The review of the U.S. AMOC program and structure occurred during the U.S. 
AMOC meeting in Boulder, CO, Aug. 15-17, 2012.  Committee members attended the 
sessions of the U.S. AMOC meeting, ensuring that at least one of us was present at each 
of the concurrent sessions.  The three of us attended all of the science sessions on Day 1. 
We split up for the overlapping mini-workshops (Talley: MW1 and MW3; Keenlyside: 
MW1 and MW4; McKinley: MW2 and MW3).  Well in advance of the annual meeting, 
the review committee was provided with the 2012 annual report for the U.S. AMOC 
program.  Interestingly, the title of the report - “Fourth Annual Progress Report for a 
SOST Near-term Priority: Assessing meridional overturning circulation variability: 
implications for rapid climate change”  - does not specify that the program is focused on 
the Atlantic meridional overturning circulation (AMOC).  Nevertheless the framework of 
the program, including the name of the science team, is entirely focused on the AMOC.    
 At the AMOC meeting, we met with the U.S. CLIVAR interagency group 
(program managers and U.S. CLIVAR AMOC office) and with the U.S. AMOC 
executive committee.  The two meetings were very informative and essential for our 
understanding of the structure, funding, and evolution of the U.S. AMOC program. 
 At the conclusion of the AMOC meeting, the review committee determined that 
more input on the workings of the program would be useful, from the point of view of the 
Science Team (all of the funded PIs), the Executive Committee (central leadership), and 
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Interagency Group (principally program managers).  Each group was surveyed.  The 
survey questions are attached in Appendix A2.  Results from the surveys are summarized 
in Section 4, following the Report in the next section, including specific responses.  We 
encourage readers of this report to look through the informative responses. 
 
3. Report 
 
 Our overall impression is that the U.S. AMOC program is a successful endeavor 
that should be continued with modest programmatic adjustments to codify the 
governance structure and increase transparency, and to enhance communication with 
Science Team PIs.  
 
3a. Adequacy of science planning: goals and objectives 
 Given the present structure without dedicated funding for U.S. AMOC program 
objectives, the U.S. AMOC program is harnessing the resources that are available and 
making much more than the sum of its parts.  The goals and objectives are well suited 
to making important scientific progress.  
 In 2012, the goals of the U.S. AMOC program were revised to add a group 
focused on “state, variability and change”, and to add impacts on “ecosystems” with 
impacts on “global climate”. These seem appropriate refinements. The first is consistent 
to coalesce the communities working toward synthesis using observations and numerical 
state estimates. The second reflects the desire to increase connection to other research 
communities. 
 In response to the present goals, the achievements of the program in 2011-2012 
included: (1) planning of proposed North and South Atlantic observing systems, (2) 
Observing System Simulation Experiments (OSSEs) in support of these plans, (3) 
ongoing efforts toward synthesis of in situ observations and numerical state estimates, (4) 
several model studies identifying AMOC “fingerprints”, (5) identification of a variety of 
possible AMOC mechanisms, (6) work to improve AMOC in climate models, with new 
overflow parameterizations of particular note, (7) work toward understanding and 
improving prediction and predictability of AMOC, and (8) continued study of if and, if so, 
how, the Atlantic Multidecadal Oscillation / Variation (AMO/AMV) is linked to AMOC. 
Across these efforts, there is good evidence of links between scientists focused on data 
and those focused on models, which is of great value. 
 As highlighted by the survey of the Executive Team and the PIs, the fact that the 
community lacks a clear definition or indices of the AMOC leads to a lack of ability to 
form clear, testable hypothesis with respect to its drivers. The lack of data is clearly a 
critical hindrance here, but progress toward a definition is nevertheless underway since 
the August 2012 meeting.  This will be a critical product that the U.S. AMOC program 
can contribute to the broader scientific community, and so must be carefully selected and 
broadly vetted. At the same time, given the lack of mechanistic understanding, this 
definition should be subjected to regular review and revised as needed.  
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3b. Implementation and successes 
 The annual U.S. AMOC meeting is the single most important focal point for 
synthesis and collaboration.  The meeting brings people across a wide swath of AMOC 
studies into the same room to talk about their research and what needs to be done to move 
the science forward. The first day was devoted to 15-minute research presentations from 
individual PIs. On the second day, more talks and substantial discussion within the task 
teams took place. On the final morning, there was plenary reporting and discussion for 
the large group. Survey responses from those who had attended the meeting were 
uniformly positive with regard to the meeting’s value. Strong attendance, including from 
outside the U.S., makes it even clearer that the scientific community highly values this 
meeting. A summary of the highlights from the meeting, specifically focused on new 
scientific advances and synthesis discussion that occurs at the annual meeting, would be 
useful to all PIs for their own understanding and presentations of their own work in the 
context of U.S. AMOC and especially for PIs who cannot attend the Annual Meeting.  
 The annual Progress Report is an important and valuable product. It is clear that 
significant effort goes into this report. Science Team members are asked to prepare their 
short reports, and then a significant effort by the Executive Committee is put in to 
summarize the year’s findings. We applaud the Executive Committee for this effort. 
Having such a status report each year offers a fantastic opportunity for the Science Team 
to stay connected across the program, for Program Managers to stay up-to-date, for new 
and potential U.S. AMOC program members to see what the program is doing, and to 
communicate outward more broadly. The only challenge we envision might be getting 
busy people to read this report if they don’t understand what it is trying to do. If the 
Executive Committee feels similarly, they might strategize with the Project Office about 
how they might “market” it more.  
 The data sets being collected at 26.5°N (MOCHA/RAPID) and in the tropics 
(MOVE) are a critical baseline for the AMOC. The focus on analysis and enhancements 
is well placed.  These long-term observations are essential for constraining models.  It is 
critical that these long-term observations be continued. 
 The planning of the proposed SAMOC and OSNAP observational programs is 
another success of note. It is very clear that without the development of a robust 
observing network, it will not be possible to understand, model and/or predict the AMOC 
on the mean, as it varies, and in terms of its impacts on climate and society. These 
observational efforts are thus, quite appropriately, a top priority for this program. These 
planning efforts require significant effort and coordination across PI teams, and it is clear 
that the viable proposals that have been submitted would have been much more difficult 
to develop without the U.S. AMOC program. These programs have also had close 
collaboration with international partners, particularly the U.K. The U.K. was well 
represented at the annual meeting.  The visioning and planning process for these two 
major efforts have been careful and far-reaching, and the review committee finds that 
these large, long-term projects are important for U.S. AMOC’s further development.  
They are currently still in the proposal phase in the U.S., but other partner countries are 
moving on towards implementation. (n.b. as of June, 2013, OSNAP has received initial 
funding.) 
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 Investigation of proxy data to extend records of the AMOC is a valuable 
contribution to the U.S. AMOC program, and should continue to be encouraged. 

The interaction facilitated by the program among modelers and 
observationalists is another strength and has stimulated activities that may not have 
happened so soon or at all. An example is the idea of organizing an AMOC fingerprint 
workshop (although yet to be funded). Another is the intercomparison of AMOC 
variability measured at different latitudes and using different techniques. Both efforts 
would be important in the interest of synthesis of modeled mechanisms and robustness of 
the scientific understanding that they offer. The program has also helped coordinate 
research among major modeling groups in the U.S. (NCAR, GFDL, MIT). The meetings 
and in particular the mini-workshops organized around Near Term Priorities stimulate 
these activities. At least one paper was cited as resulting from the interaction between the 
two communities. 
 The program managers associated with the U.S. AMOC program place a high 
value on the opportunities for direct communication with PIs. The fact that the PIs work 
together to articulate research priorities was noted as particularly helpful. Several survey 
respondents also thought the consensus reached on near-term priorities, and their 
summary in the annual reports, helps to guide funding. An example of this was the 2012 
NOAA funding call “(though very limited)” that included “assessing realism of various 
proposed AMOC mechanisms based on climate models”.  
 
3c. Future research directions and implementation approaches 
 The review committee was asked to identify needs and opportunities for future 
research directions and implementation approaches (Appendix A1 #2).  Rather than 
provide our limited opinion about the future, we instead comment on how well the U.S. 
AMOC team is working to identify these future directions, both near-term and long-term. 
 The near-term priorities (NTPs) are appropriate to guide present research. 
However, survey respondents did comment that these are somewhat constrained by the 
funding environment.  
 For near-term priorities, the U.S. AMOC team has a process for moving forward, 
which includes discussions at the Annual Meeting. The structure of the 2012 meeting was 
partially effective in working toward progress on U.S. AMOC program priorities. The 
meeting offered multiple opportunities for engaging scientific discussion and for new 
ideas to be brought forward. This happened first in the Mini-Workshops with focused 
groups, in the ensuing reporting back to the plenary, and then finally with an “open 
discussion” on priorities. However, only one of the Mini-Workshops arrived at specific 
action items to be pursued in the near future. We recommend that, if future meetings are 
structured as in 2012, all Mini-Workshops develop specific action items that will 
encourage more rapid progress. It also appeared to the review committee that the 
workshops were too large to serve as the only process for the Science Team to define and 
discuss new priorities.  The discussions were valuable, but there should be a process for 
incorporating additional smaller group discussions, to encourage participation from all 
members, and a process for including those who could not attend the Annual Meeting. 
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 Several important issues were highlighted at the Annual Meeting for additional 
scientific focus in the immediate future: 
 

• A robust definition for AMOC, and for its component parts. And then metrics for 
each to be used as basis for comparison across models and observations 

• Systematic mechanistic testing using coordinated modeling experiments 
• Development of AMOC fingerprints in collaboration with the paleoclimate 

community 
• Additional observations that can constrain divergent models 
• Exploration of the sensitivities across methodologies used in data synthesis  
• Enhanced interactions with carbon cycle PIs 

These are all valuable directions, particularly when considered in combination with the 
ongoing efforts in observation system design, data synthesis, model-model and model-
data intercomparison, predictability and links of AMOC to global climate, that have been 
summarized in the fourth annual progress report (March 2012). 
 There is a need to develop longer-term goals that more fully address critical 
scientific questions beyond funding constraints.  Planning for OSNAP and SAMOC 
has been very valuable, and has clearly been intense and important because of the large 
investment that is necessary for execution, but has perhaps overshadowed the biggest 
picture.   
 There is also a need to develop a set of fallback priorities should the funding 
situation worsen significantly.  For the long-term, if the funding situation worsens, the 
review committee suggests that the highest priority should be preservation and continuity 
of the lengthening observational time series. 
 
3d. Current challenges 
  
Communication with Science Team PIs is an area of some concern. Survey respondents 
from the Science Team expressed some lack of understanding of how the U.S. AMOC 
program works and how it does or could benefit their work. Based on survey responses, it 
is clear that a few Science Team PIs feel the program does not adequately encapsulate 
their work and they do not understand why they are on the Science Team. Instead, it is 
just another report to which they must contribute.  
 Additional outreach to Science Team PIs, particularly early in their involvement, 
would be useful. An opportunity to ‘opt out’ should be offered so that PIs don’t feel an 
obligation to participate. This option should be coupled with efforts to encourage folks to 
join by showing them the value of the program. Additionally, new PIs should be asked to 
determine which Task Team(s) they should join, and not be assigned by someone else. 
The U.S. CLIVAR Office and the Executive Committee should determine roles and 
responsibilities with respect to informing and connecting with new PIs going forward.  
 Though participation in the annual meeting is very good, a concern has also been 
raised that if a PI regularly cannot attend, they will not be able to contribute to guiding 
the program. Switching the annual meeting between summer and fall might help to 
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address this. Task Team meetings during large AGU or ASLO meetings could also be a 
mechanism to promote enhanced participation. In such an event, annual meeting findings 
could be summarized, and further discussion of priorities and directions could be 
undertaken. 
 Discussion of the value of the existing observational programs and introduction of 
ideas for new observational programs appeared to be difficult within the context of the 
annual meeting.  A mechanism for building collaborations and momentum for new 
programs should be clarified by the Executive Committee, pointing to the importance of 
ongoing interaction and discussion beyond the annual meeting. 
 Task Team 4 aims to connect U.S. AMOC research to other research communities, 
including ecosystems and the carbon cycle. Task Team 3 aims to connect with 
atmosphere dynamics.  These are important research directions for developing 
understanding of coupled climate dynamics, climate feedbacks, and climate impacts on 
ecosystem services of critical importance to humans. Inviting speakers to the annual 
meeting to inform the AMOC community on connected fields of research is of great 
value. However, it is presently a challenge to really involve these communities because 
they are, in and of themselves, large. Significant portions of these communities cannot 
attend the AMOC annual meeting. It is clear that a somewhat different approach is 
needed for engaging the community outside the U.S. AMOC program. Side-meetings at 
AGU meetings might be a way to foment such interactions.  
 More generally, if the U.S. AMOC program is to be successful with the 
broadening efforts represented by Task Teams 3 and 4, energy and resources are required. 
We encourage the U.S. AMOC Program to carefully consider the degree to which, in the 
context of both significant outstanding questions that are clearly central to the program 
and a difficult funding environment, such efforts should be a central focus at this time. 
 
Synthesis appears difficult to pursue at present given a lack of observations to constrain 
the models, and the very lack of a definition for the AMOC.  Yet, the identification of 
these fundamental problems can be considered a type of synthesis that was evident during 
the 2012 meeting. Synthesis has also occurred with the planning of the two substantial 
observational programs (SAMOC, OSNAP). Modeling synthesis, in terms of an 
intercomparison effort, was also proposed by TT3 at the 2012 Annual meeting and 
should be considered an important goal.  
 As synthesis does occur, one can expect that the near-term and long-term 
priorities of the program will evolve. We observed that in the TT3 breakout, there was a 
deliberate effort to discuss the current priorities and to determine if they remained 
relevant or needed revision. This was coupled with a detailed Action Item list. This kind 
of deliberate process at each annual meeting would be beneficial for all Task Teams.  
 In addition, communication across the Task Teams needs to continue to be 
encouraged in the interest of Synthesis. The plenary sessions at the annual meeting are 
one important venue that will allow this to occur.  
  
Leadership of the U.S. AMOC program is through the Executive Committee. We 
applaud the leadership team for their significant efforts on behalf of the U.S. AMOC 
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program. We highlight the fact that Executive Committee is made up of uncompensated 
volunteers. Yet, they put significant effort into coordination efforts, including compiling 
the annual Science Team report, summarizing research for the report, and organizing the 
annual meeting. The lack of funding for these efforts is a concern.  
 In order to sustain the leadership team and to potentially allow more 
participation from fully soft-money scientists, we suggest a small amount of salary 
support (2 weeks per year) and travel funds (at minimum, to the annual meeting) for 
members of the Executive Committee. 
 The process for rotation of leadership is not codified. The current TT members 
tend not to know how they were appointed or when their terms will end. This is not a 
sustainable situation for the Executive Committee, and may contribute to some PIs 
feeling that it is “a somewhat closed, self-serving organization”. 
 We suggest that the U.S. AMOC program and U.S. CLIVAR work to codify 
leadership terms and procedures for nominations and selection. All PIs in the Science 
Team should have an opportunity to be involved in this process. 
 
4. Survey responses 
 
4a. Survey of the Executive Committee  
 
A survey with the following questions was sent to the Executive Committee following 
the August 2012 meeting.  Responses to the questions are summarized here. 
 
1. What has happened because of the AMOC program that wouldn't have happened 

otherwise?  Specifically anything that wouldn't have happened even if your own 
individual project on AMOC had been funded.  

The AMOC program brings together PIs from atmosphere and ocean, from mechanisms 
and impacts, and from modelers and observationalists (including those working with 
paleo-proxies). It provides “a framework to facilitate collaboration and interaction among 
people who are interested in AMOC related programs”.  The annual meetings are critical 
to facilitating interaction. Having the program “has a lot to do with keeping AMOC in 
focus at the planning levels (CLIVAR, Agencies)” and is valuable by providing “a single 
point of contact for other research programs.” 
 Several executive team members stated that the OSNAP and SAMOC observation 
programs would not have been designed if U.S. AMOC had not been a program. 
Although they have not yet been funded, their design to date has been made possible by 
this program. However, it was also noted that modeling coordination has been less 
effective. Overall, an increased rate of progress was emphasized as very important even 
though breakthroughs in understanding have not yet been significant: 
 

While to date we have not “solved” much of anything, we have made 
progress in identifying the central questions about the overturning 
circulation and I think that our science meetings and workshops can take 
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some credit for that identification… I also don’t think that we would have 
reached a community consensus on the need to find an AMOC fingerprint 
and on the need to understand why model estimates of the mean AMOC 
and its variability are so divergent. 

 
Is there anything happening that impedes progress towards priorities?  Please 
elaborate if so.  
A lack of targeted funding was listed several times as a major obstacle. The lack of 
sufficient observations to constrain modeled mechanisms is a clear concern. Additional 
obstacles were also noted with respect to a lack of a clear definition of AMOC and thus a 
lack of testable hypotheses: 
 

I think a major obstacle impeding progress towards priorities is lack of 
fundamental understanding of the AMOC and its impact on 
climate.  Compared to other successful climate programs in the past, 
such as TOGA, there is a lack of well-defined scientific hypotheses that 
drive the AMOC research… We are still struggling with the basic 
question of how to define AMOC. This is partly due to the complex nature 
of the AMOC and partly due to the lack of long-term 
observations.  Without a set of concrete scientific hypotheses, I think it is 
difficult to develop a focused scientific program to make major 
breakthroughs in AMOC science. 

 
The main impediment to progress is that proposals to each agency are 
selected solely on their individual merits, without any strong 
consideration as to program gaps. So, while I am not (at all) arguing 
against judging proposals on their individual merits, it is important 
to understand that such a selection process yields a less direct method to 
meet program goals. 
 
The US AMOC Science Team meetings over the past several years have 
made abundantly clear that modeling studies are in complete 
disagreement about the past, present and future AMOC state and 
variability.  Additionally, there is still no consensus on the mechanisms 
for AMOC variability.  Until we have further observations that constrain 
these estimates, we will not be able to make true progress toward the 
program goals. 

 
Many of the executive team did not identify any specific impediments, but most 
indicated that targeted funding would mean that near-term priorities (NTPs) 
would be reached more quickly. One aspect that is particularly impeded by lack 
of funding is the intercomparison among models of AMOC variability 
mechanisms, which would require coordination at a community level. 
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3. Do you think the task team breakdowns are appropriate for achieving the overall 
goals? 
 On the whole, respondents agreed that the task team breakdowns are appropriate 
given the current priorities. Specifically appropriate to preparing the report and 
organizing the annual meeting. It was also stressed that task teams could be altered to 
match changing priorities, however, no mechanism for this process seems to be in place. 
At the same time, concerns scientifically were noted, particularly with concern to a short-
term focus being at odds with long-term goals.  
 

An overarching issue is the danger of a disconnect between near-term 
priorities and long-term goals… The near-term priorities have been 
defined/narrowed too much by practical constraints of funding 
limitations. US AMOC priorities are then less being defined in terms of 
what really should be done, than what can be done…. The concluding 
question is: should US AMOC point to its success of achieving its near-
term priorities, or should it raise alarm bells of failing to close the 
"sampling" and "understanding" gap for years to come, given the 
current and foreseeable funding limitations? Perhaps the former is an 
expression of achieving the feasible, and the latter is one of naivety? Is 
the latter going to put the science team at odds with the agencies? I 
don't know the answers. But if it's not the US AMOC science teams that 
raises these questions, who will? 
 

 
4. Do you think there are sufficient funded programs to make significant progress 
towards the priorities? 
 About 50% felt that there is enough funding, however, when targeted funded was 
discussed, this was said to be insufficient. For example: 
 

The longer answer is that it is a rather lack of AMOC targeted funding 
that hurts the program than total funding altogether. This makes the 
program less focused and harder to pull together towards the program 
goals. . 
 
The recent NOAA funding call for AMOC variability mechanism is the 
first funding announcement I aware of that addresses directly the NTPs. 
 

And that increased funding is required to meet new challenges: 
 
In addition, we begin to notice more and more a need to engage with 
the biogeochemistry, eco-system, and paleo-climate communities, 
which would require increased funding level. 
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5. Is your task team entraining or encouraging proposals that might fill gaps or be 
proactive in bringing in new researchers? 
 Overall, respondents stated that the annual meeting, particularly with the Boulder 
meeting in 2012, is making good progress. The annual report was also noted as helpful in 
identifying gaps. Overall, the need for better connections to the biogeochemical and 
atmospheric research communities was noted as something to continue to work toward. 
Targeted funding is, however, required to entrain new researchers and is needed in 
combination with proactive team leaders and identification on new near-term priorities; a 
good example of this has been the recent NOAA call. Changes in the task team leadership 
could also facilitate the entrainment of new researchers. 
 

TT4 still lacks a critical mass and more work is needed to get 
atmospheric and other research communities involved in AMOC 
research. 

 
This year’s meeting was a step in the right direction with the carbon 
cycle, but need to do more and need support from both the physical and 
biogeochemical communities. 
 
Our task team identifies and proposes NTPs, but we do not have the 
resource to encourage proposals that might fill gaps or bringing in new 
researchers. The PIs' proposals are mainly directed by individual 
funding agencies.  
 
For example, the recent NOAA call was mentioned extensively in our 
Annual Meeting. In terms of new researchers, if they express interest in 
looking at AMOC related problems, I either try to connect them with the 
"right" people or encourage them to submit a proposal. 

 
6. Programmatic  
(i) Is the structure and organization of the science executive committee working well? 
(ii) Do you know what your responsibilities are? 
(iii) Do you know when your term started and when it will end?   
(iv) Do you know who selected you and who will select your successor?   
(v) Do you have sufficient resources to carry out your responsibilities as part of the 
executive team? 
 Operationally, the committee is working well as it stands, and respondents feel 
like they know what they are supposed to be doing. But there is room for improvement, 
specifically in the form of a clear charge to the committee and a statement of terms of 
service, both of which should preferably come from the agencies. If such a statement 
from the agencies is not forthcoming, it was suggested that the Executive Committee 
needs to develop their own rules. This should include a clear process for selection of new 
leaders and their rotation, “At present, the informal “rule” is that in order to step down 
from the committee you must first find your replacement. Hardly ideal.” Some 
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respondents didn’t know when their term would end, and felt that “it may be time for 
some of the committee members (myself included) to make way for new and energetic 
replacements”.  
 The lack of time and funds, including a lack of travel funds, for the executive 
committee was noted as a significant constraint. The U.S. CLIVAR office was noted as 
being very helpful. 
  Despite these concerns, there were no objections raised about serving on the 
Executive Committee. Those so involved generally saw their position as both useful and 
satisfying. 
 
4b. Survey of Science Team 
 
Twenty-three (23) PIs responded to an online 5-question survey about the AMOC 
Program. Sixty (60) PIs received the survey, and thus is a 38% response rate. The 
possible answers to the questions were Strongly Agree, Agree, Neutral, Disagree, 
Strongly Disagree, and Don’t know. The majority of respondents were from Task Teams 
1, 2 and 3 (20%, 32%, 36%, respectively), with 1 identifying with Task Team 4 and 2 not 
knowing their Task Team. A majority of respondents (77%) had attended the annual 
meeting. Reponses are summarized in Figure 1. 
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Figure 1: Science Team (principal investigator) survey results. 0% responses are not 
included on the pie charts. 
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The statement “By increasing coordination and communication, the U.S. AMOC 
program moves understanding of AMOC forward faster than would occur only with 
the projects of individual PIs” received the most positive response, with 52% Strongly 
Agree and 35% Agree. This suggests that the primary goal of the program, advancing 
science beyond what would be possible in individual, uncoordinated projects, is being 
achieved. 
 
Responses to the next three statements that are more programmatic in nature also had an 
overall positive response, though less enthusiastically so. These questions were “The 
AMOC science executive committee represents the views and needs of individual PIs.”, 
“I know how to get more involved with the program if I want to.”, “The currently-
defined task structure and its priorities are useful and appropriate for achieving 
significant scientific progress.” Across these questions, responses were ~50% Agree and 
9-17% Strongly Agree. Neutral was the next largest at ~20%.  
 
The final statement was “This program should continue in its current form.” The 
majority response was Agree (45%), with Strongly Agree and Neutral both receiving 
17%. Thus, ~60% of the PI community supports or strongly supports the continuation of 
this program.  
 
At the end of the survey, PIs were offered the opportunity to offer text comments on the 
program. Positive comments were received with respect to the annual meeting and the 
success of the program in bringing together investigators using different approaches (e.g. 
models and observations). Negative comments with respect to the science included a 
need to connect to important communities of atmospheric scientists, specifically “a bit 
weak is a working relationship with modern hemispheric atmosphere dynamics”. There 
was also expression of the need to develop a better ability to span across perspective of 
short-term observations and longer term modeling studies, specifically “Modelers are 
talking about decadal and longer processes; mooring people about 2-3 years, with little or 
no attempt to ask whether it makes sense as a coherent program”. The majority of the 
negative comments came with respect to programmatic and communication issues: 
  

“Overall my sense of the AMOC world is that it is a somewhat closed, 
self-serving organization and that it could benefit from more open 
forums and meetings and more effective efforts at engaging new 
participation.” 

“I am probably not a good person to ask about this, but I don't 
understand the point of this program. Mostly, it is just another source 
of people asking me to contribute something to a report. If others feel 
it is useful, then their opinions should count more than mine”,  

“I'm excited by the goals of AMOC, but the work that I do pertaining 
to meridional overturning has focused on the Pacific and the 
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Antarctic, so I was very surprised to learn that I was part of AMOC 
(and I learned that I was involved in AMOC when I was told that I 
had an overdue annual report). Maybe this situation is unique to me, 
but I could have used some clearer communication.”  

“Would be good if the meetings were not always scheduled in 
summer when many of the people studying the North Atlantic 
Overturning Circulation are at sea or about to go to sea.” 

 
4c. Survey of the Interagency Group (IAG) 
 
Responses were received from representatives of each of the five agencies that support or 
have an interest in U.S. AMOC projects and whose program managers form the 
interagency group (NSF, NOAA, NASA, ONR, DOE). The IAG serves all of U.S. 
CLIVAR and has been very strongly engaged in U.S. AMOC from its inception. 
 
1. Has your program received any additional funding because of the AMOC project? 
 The brief answer to this question is “no” from each agency, in terms of bringing 
new funds into the agency, but with agency-dependent qualifications for NOAA and 
NASA.  The principal reason that additional funds were not forthcoming was that, 
although AMOC was declared a U.S. Ocean Research Priority in 2007, there simply were 
not enough funds in the U.S. science budget to build a new program.  The existence of 
the research priority did protect funds that were made available to AMOC within NASA.  
 NOAA was most clearly able to reallocate funds to AMOC: “…, due to the 
importance of AMOC as a near-term priority in the Ocean Research Priority Plan (2007), 
and the high visibility of the US CLIVAR interagency AMOC Program, AMOC projects 
within NOAA's Climate Variability and Predictability Program (CVP) have received a 
significant level of funding over the past 5 years. ... In fact, in the first year of the AMOC 
program, funds that had been identified to support AMOC projects were redirected to 
support an unanticipated, congressionally mandated, climate study. However, due to the 
importance of the AMOC program to NOAA, program managers were able to reallocate 
resources to help fill this funding gap.” And “For NOAA Climate Observation Division 
(COD), the AMOC project enabled COD to sustain its budget for related activities, since 
they strengthen the argument for sustained investments in Atlantic Ocean observing (e.g., 
MOVE array, WBTS, SAMOC, XBT programs).  AMOC science has motivated expansion 
and investment in Argo technology so we can pursue a deep Argo program.” 
 
2. Is the AMOC science management structure responsive to  your agencies' priorities? 
 The brief answer is “yes” from each agency.  NASA, NSF and NOAA stressed 
the usefulness of the annual report. In terms of specific priorities within each agency, 
NSF’s priorities are set by the research community, and to the extent that AMOC 
represents a significant community, it reflects those priorities.  The other four agencies 
have internal priorities that map well into AMOC priorities.  From NASA: “The team 
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approach makes all our NASA projects much better by providing context and feedback.”  
From ONR: “ONR is interested in shorter-term variability of the ocean circulation which 
are the underlying processes for AMOC and AMOC variability and at least some subset 
of the AMOC PI's are interested in these scales and in the observational dataset. As a 
member of the inter-agency ESPC effort ONR is looking at the relationship between the 
AMOC science effort and ocean process and predictability from sub-seasonal to decadal 
scales.”  From DOE: “The science management structure relates to DOE’s priorities in 
advancing the science of climate variability and investigating climate extremes.”  From 
NOAA, the synergy between the science team and the agency is particularly apparent: “.. 
agency program managers and AMOC scientists routinely meet at the annual AMOC 
Science Team Meeting to present and discuss both the AMOC community needs as well 
as the priority areas for the agency. The AMOC Science team co-chairs and the US 
CLIVAR management office are aware of, and respond to, NOAA priorities (e.g., task 
teams on observing, synthesis, modeling).  After identifying scientific 
priorities/opportunities, there is a coordinated effort to address these priorities and the 
AMOC science management office highlights the new science areas and gaps related to 
climate change, abrupt climate change, and sustained ocean observations.  They also 
seek information about the need for AMOC studies, better motivation for the importance 
of AMOC and modeling studies, and how well we could use all the observational assets 
to monitor and predict the changes of AMOC.” 
 
3. Are the scientists evolving AMOC science? 
 From the agencies that responded to this question, the brief answer is “yes”. From 
NSF: “..  through revision to the near term goals in the science plan, identification of 
new research opportunity and development of plans for sustained observations like 
SAMOC and OSNAP.”  From DOE: “The scientists and in particular the modelers 
funded by DOE get a chance to interact with the observationalists and other scientists 
interested in AMOC. This advances the science that the individual scientists work on.” 
From NOAA: “significant progress has been made on understanding the transport and 
circulation of the Atlantic. This progress, of course, leads to additional science questions, 
program needs, and areas for investigation. Additionally, the AMOC scientists synthesize 
observations across the Atlantic basin; expanding their observational range.” 
 
4. Do you have a good working relationship with the executive science team?  
 The brief answer is unclear, and agency dependent. Several responses pointed 
positively to the annual report, although this does not suggest direct interaction. Several 
program managers have not interacted directly with the executive science team, and some 
indicate that they might not even be aware of who is on the executive science team. 
 
5. Is the mechanism for selecting the executive science team transparent?  
 The brief answer to this is “no”.  ONR and DOE indicated that they are not part of 
the process and do not know how the team is selected.  NASA provided no answer.  NSF 
and NOAA indicated that there is no formal mechanism for selecting and rotating the 
executive science team, but that the executive science team was in fact rotating its own 
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members and that the current mix of membership is working well. 
 
6. Do the outcomes make the additional coordination effort worthwhile? Please 
elaborate.  
 The brief answer from all agencies is “yes”.  All agencies find this a strong 
program and that the coordination as a U.S. program is part of the reason the science is so 
strong.  From NSF: “Having annual meetings and tasks team has fostered collaborations 
between projects funded separately and is leading to new, high quality proposals. It has 
also helped international coordination. I also believe that this is helping the younger 
scientists putting their work in a broader context.”  From NASA: “The team approach 
makes all our NASA projects much better by providing context and feedback.”  From 
DOE: “Many of the scientists funded by DOE have indicated that they benefited from the 
interaction with other scientists interested in AMOC.”  From ONR: “model results both 
between different models/approaches and against observational data (as long as there 
are clear, specific forecast skill or diagnostic metrics designed to be relevant against the 
ultimate science objectives of the program) are usually a useful exercise. As mentioned 
before, although ONR has a slightly different scope as a mission agency, a portion of the 
observational and process research in this effort does intersect with our efforts and this 
activity provides a focus that should allow for more productive dialog at both the PI and 
Program Manager levels.”  From NOAA: “the additional coordination effort provides 
NOAA, and the other agencies, with valuable and useful information such as a unified 
update on the progress of AMOC science, a set of recommendations from the AMOC 
research community, and a forum in which to engage in two-way communications about 
the emerging developments and future needs of the program. COD has benefited from 
better international coordination, and a better working relationship with the British, 
Germans, and French, allowing more activities to go forward and catalyzing the process. 
Some improvements toward realizing the original vision have been made; some 
regarding modeling and assimilation have yet to be fully realized. These efforts help to 
coalesce the community and encourage the advancement of cross-discipline science (e.g., 
observationalists working with modelers, biogeochemists working with physical 
oceanographers, etc.).” 
 
 
Reference materials. 
Charting the Course for Ocean Science in the Next Decade: An Ocean Research Priorities 
Plan and Implementation Strategy, NSTC Joint Subcommittee on Ocean Science and 
Technology, January 26, 2007 
 
Fourth annual progress report for a SOST near-term priority: Assessing meridional 
overturning circulation variability: implications for rapid climate change.  U.S. CLIVAR 
Report No. 2012-1, U.S. CLIVAR Office, Washington, DC, March, 2012. 
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Appendices 
 
A1. Terms of reference for U.S. AMOC external review committee 

 
Terms of Reference for an External Committee Review of the U.S. Atlantic 

Meridional Overturning Circulation (AMOC) Program, a Subcommittee on Ocean 
Science and Technology (SOST) Near-Term Priority 

 
 An external review committee (hereafter Committee) of three scientists 
knowledgeable in the science, methods and challenges of studying the Earth’s meridional 
overturning circulation and its global impacts, will conduct a review of the progress and 
plans of the U.S. AMOC Science Program, sponsored by NASA, NOAA, NSF and DoE. 
The Committee, to be convened by the U.S. CLIVAR Project Office, will provide a 
review report of its findings and recommendations to the Executive Committee of the U.S. 
AMOC Science Team by the end of 2012. 
 The Committee is charged with:  
 1. evaluating the adequacy of science planning: the goals and objectives of the 
program, implementation: success and impediments toward achieving goals and 
objectives, and synthesis: achieving synthesis of results beyond individual projects; 
 2. identifying needs and opportunities for future research directions and 
implementation approaches; 
 3. preparing a written report summarizing its evaluation findings; and 
 4. presenting the report to the U.S. AMOC Science Team. 
 To inform its review, the Committee will review background materials outlining the 
initial planning and annual progress of the program for the period 2007-2012, gain direct 
exposure to the research conducted by the U.S. AMOC Science Team during the U.S. 
AMOC Science Meeting in Boulder, Colorado, August 15-17, 2012, and conduct follow-
up communications with the U.S. AMOC Executive Committee, as required. 
 The U.S. CLIVAR Office will be responsible for furnishing background materials, 
covering costs and making arrangements necessary to conduct the review, including 
travel of the Committee members to the 2012 U.S. AMOC annual meeting and other 
meetings that may be deemed necessary by the Committee, and the preparation, 
publication and presentation of the Committee’s report.  
 
A2. Survey questions 
  
A2a. Executive Team 
Dear AMOC program Science Executive Committee - 
 
The review committee would like to have your responses to a few questions with respect 
to the AMOC program. Your responses will be kept confidential by the review committee, 
so please reply only to us (Talley, McKinley, Keenlyside).  
 
As you answer, please be as specific as you can. We would very much appreciate having 
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both positive and negative concrete examples of events, interactions, papers, proposals, 
project outcomes, etc. as these will help us very much to flesh out our recommendations.  
 
We would appreciate your response by Friday, September 7, or at your earlier 
convenience, so please feel free to answer briefly and informally even if specifically.   
 
1. What has happened because of the AMOC program that wouldn't have happened 
otherwise?  Specifically anything that wouldn't have happened even if your own 
individual project on AMOC had been funded.  
 
2. Is there anything happening that would impede progress towards priorities?  Please 
elaborate if so. 
 
3. Do you think the task team breakdowns are appropriate for achieving the overall 
goals? 
 
4. Do you think there are sufficient funded programs to make significant progress 
towards the priorities? 
 
5. Is your task team entraining or encouraging proposals that might fill gaps or be 
proactive in bringing in new researchers? 
 
6. Is the structure and organization of the science executive committee working well?  Do 
you know what your responsibilities are? Do you know when your term started and when 
it will end?  Do you know who selected you and who will select your successor?  Do you 
have sufficient resources to carry out your responsibilities as part of the executive team? 
 
 
A2b.  Science Team 
Rather than using a questionnaire, because of the size of the science team, this portion of 
the survey was conducted using an online tool (surveymonkey), which allowed choices of 
answers and tabulation of results. 
 
1. By increasing coordination and communication, the U.S. AMOC program moves 
understanding of AMOC forward faster than would occur only with the projects of 
individual PIs. 
Strongly Agree Agree Neutral Disagree Strongly Disagree Don't Know 
 
2. The AMOC science executive committee represents the views and needs of 
individual PIs. 
Strongly Agree Agree Neutral Disagree Strongly Disagree Don't Know 
 
3. I know how to get more involved with the program if I want to. 
Strongly Agree Agree Neutral Disagree Strongly Disagree Don't Know 
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4. The currently defined task structure and its priorities are useful and appropriate 
for achieving significant scientific progress. 
Strongly Agree Agree Neutral Disagree Strongly Disagree Don't Know 
 
5. This program should continue in its current form. 
Strongly Agree Agree Neutral Disagree Strongly Disagree Don't Know 
 
6. Which task team are you part of? (select all that apply; task team chairs are listed 
for your reference) 
Observing system (Lozier/Heimbach)  
State, variability and change (Willis/Zhang)  
Mechanisms and predictability (Danabasoglu/Kwon)  
Climate sensitivity, Climate/Ecosystem impacts (Chang/Kushnir)  
None of the above  
Don't know 
 
7. How did you become aware of the AMOC program? (select all that apply) 
Colleague  
Funding call  
Invited to join a proposal  
Announcement at a conference  
Webpage/newsletter Other 
Other (please specify) 
 
8. How did you become a member of the AMOC science team? (select all that apply) 
I contacted AMOC exec. science team  
Invited by agency program manager  
Invited by AMOC executive science team  
Invited by U.S. CLIVAR Project Office Other 
Other (please specify) 
 
9. How long have you been a member of the AMOC science team? 
4-5 years (from beginning)  2-3 years  < 2 years 
 
10. Have you attended an AMOC science team meeting? 
Yes   No  
 
Please add any comments that you feel would help the U.S. AMOC Review Committee 
with their evaluation. 
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A2c.  Interagency Group 
 
Dear AMOC program Interagency Group - 
 
Thank you very much for meeting with us in Boulder.  We learned a lot from you about 
the structure and accomplishments of the AMOC program.  We have some remaining 
questions with respect to the program as the time was short and we might not have heard 
from each of you.  To the extent that you wish, your responses will be kept confidential 
by the review committee.  
 
We would appreciate your response by Friday, September 7, or at your earlier 
convenience, so please feel free to answer briefly and informally even if specifically.   
 
1. Has your program received any additional funding because of the AMOC project? 
 
2. Is the AMOC science management structure responsive to the your agencies' 
priorities? 
 
3. Are the scientists evolving AMOC science? 
 
4. Do you have a good working relationship with the exec. science team? 
 
5. Is the mechanism for selecting the exec. science team transparent? 
 
6. Do the outcomes make the additional coordination effort worthwhile? Please 
elaborate. 
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