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Welcome & Introductory Remarks

Dr. Hodges opened the meeting and welcomed the group; members introduced themselves.
Update on NSF GEO Activities

Dr. Borg, serving in an interim capacity until Dr. Easterling joins NSF as Assistant Director for Geosciences on June 1, said he is not permitted to talk about the FY 2018 NSF budget request because it has not been released yet. The president’s initial “skinny” budget does not include details for NSF. The full budget is due in mid-May.
Dr. Borg updated two Major Research Equipment and Facilities Construction (MREFC) issues. The case for the regional class research vessels has recently gone before the MREFC panel and the Director’s review board, with a request to go to the construction phase. If the Director approves, it will go to the National Science Board (NSB) for its May meeting. The Antarctic Infrastructure Modernization for Science (AIMS) project finished the preliminary design phase in December. In March, it went to a combined MREFC and Director’s review board panel; the panel is formulating a recommendation for the Director. It could go to the board in May or August.
Discussion: 
Re the number of requested Regional Class Research Vessels (RCRV), Dr. Borg said the ‘17 request included two, but NSF can accommodate one, two, or three RCRVs. 
Regarding rollout, Dr. Murray said that if there were one ship it would start operations in 2021, with a two-ship scenario it would be one more year, and three ships would add another year.
Dr. Hodges said this meeting was the time to think hard about the committee’s role and topics for the next few years. The discussion that followed raised these issues:
· Using vignettes about successful students more widely to communicate what geologists do.
· How the committee could advise GEO on Broader Impacts (BI).
· Whether the committee should consider how it can be proactive.

· The balance of base grant support vs. infrastructure in the context of flat or declining budgets.
· Whether there are ways to leverage opportunities to make the most of all available sources of funding.
· How long it takes from to go from a bachelor’s degree to a Ph.D. and from a post-doc to a position in the geosciences and whether the growth rate of students into the system is sustainable, and whether the right students are being educated to fill the job market.
· Looking at where some undergraduate degree programs stand now in response to job availability.
· The lengthening list of requirements (post-docs) for receiving faculty positions.

· The balance between cutting edge science and sustaining the discipline through education, as well as who is receiving funding.

Briefing on Convergent Science
Dr. Dean Evasius discussed the Convergence Working Group, formed in 2016 to: 
· Develop a characterization of convergence for NSF.
· Draft a Dear Colleague Letter (DCL) to promote convergent approaches in the NSF Big Ideas in collaboration with the other working groups/steering committees.
· Establish Convergence review criteria/processes.
· Create a Web page for NSF to communicate about Convergence.
He defined convergence as the deep integration of knowledge, techniques, and expertise to form new and expanded frameworks for addressing scientific and societal challenges and opportunities. It has two main characteristics:

1. Deep integration across disciplines. 
2. Driven by a specific and compelling challenge.
Convergence research projects bring together a diverse team of scientists and/or engineers to create novel framings and solutions for research problems with these characteristics: 
· Need for a convergent approach.
· Readiness to engage in convergence.
· Integration of knowledge, tools, and modes of thinking.
· Involvement of the next generation of convergence researchers.
Dr. Evasius emphasized the importance of using the reviewers who bridge key disciplines for merit reviews and discussed a draft dear colleague letter on convergence research and a convergence website.
Dr. Tom Torgersen presented a convergent research map showing degree of multi-disciplinarity and applied vs. discovery-driven research and talked about why NSF should develop “the convergence quarter.” To conclude, he raised five discussion topics:
· What deep science or societal problems require GEO and convergence? 
· How to best involve the GEO community in the development of convergent science focus questions?  
· Which Directorates/Agencies are our necessary & strong partners?
· How could NSF best support the community to build convergence teams and drive convergence? 
· What factors (e.g. team composition, management practices) lead to the success of convergent research? 
Discussion: 

Committee members raised the following issues in response to the presentation:

· Regarding the need to have review panels that are less critical of proposals that fall between two or three programs, Dr. Torgersen said the component parts of research need to be assessed for technical capability and appropriateness in several disciplines. Then it must be reviewed in panel by an interdisciplinary group to determine if it is well integrated. Dr. Evasius added two possibilities: 1) single multi-disciplinary panels; 2) empowering Program Directors to collaborate and build connections.
· In response to a concern raised about money being put into convergent science vs PI-driven scientific research, Dr. Paul Cutler said NSF has tools for both incentivizing convergent submissions and a top-down program.

· The Artic System Science Program is a destination for PIs who want to integrate problems in the Arctic region.

· The distinction between convergent science and multi-disciplinary science is too nuanced; examples of how convergent science differs are needed.

· Convergent science will take money away from base science programs.
· Regarding how to motivate people and create opportunities without creating a requirement, it was suggested there needs to be cultural change where Program Officers (PO) are more willing to work together and decide against funding a good integrated project because, for example, the electrical engineering part may not be cutting edge.
· For collaborative proposal reports, it has never been acceptable to have a single report, due to the need to show the value of the individual institutions.
· Do workshops define where convergence will happen? What of great blue sky convergence projects? Dr. Torgersen responded that for INFUSE there is a recognition of the need to integrate the annual reports and there will be no collaborations. The process needs to be handled differently for blue sky and mission driven projects. There will be symbiotic relationship between the high-level integrated advances in science and the disciplinary science.
· Dr. Evasius responded to a question about whether there is an educational component to engage early career scientists in training on how to do convergent science by saying that NSF is interested in this and pointing to the DCL and the call for summer institutes.
· It is important to have the funding agency provide the necessary education so there is a way for disciplines to come together and determine how to work together. 
· Dr. Hodges noted that the geosciences is one of the most integrated disciplines. It is unclear whether this is inter-directorate. He asked, Do you need people not doing the geosciences to make a viable proposal? If so, it would be a steep bar for many people. Dr. Evasius said no decision has been made and he was reluctant to make a requirement about counting the number of disciplines and where they lie.

· Asked whether the intention is to support only the 10 big ideas, Dr. Borg said convergence is a process that can be applied across the board. It can be appropriate when there is a need for deep integration across two or three disciplines that have not traditionally worked together.
· Dr. Hodges urged a rethinking of the short deadlines in the DCL, including for workshops. Less money should be spent on workshops and more on funding science. There was not a good understanding of the meaning of societal impact. Also, there are convergent projects that do not clearly have a direct societal impact. He asked if those projects are not fair game and, if not, he said, it has to be explicit that that is okay. Dr. Evasius said it could either be a deep scientific question or a pressing societal need, but not necessarily both.

· Dr. Torgersen noted that NSF is barred from doing human body health research, though there are other areas where there is collaboration.
· Is the money for convergent science coming from the Director’s office and who is not receiving funding as a result? Dr. Evasius said funding for the current call was coming from the Office of Integrated Activities in the Office of the Director. Dr. Borg added that the source of funding going forward is under discussion with the understanding that strength needs to be maintained in the core programs. 
· Collaborative reporting is a good indicator for how collaborative a project is.

· Is there data on the degree of collaboration vs. return on investment?
· Re possible bias toward institutions that can support the overhead for collaborative proposals, Dr. Torgersen said getting the PIs together early leads to strong integration and there are both small and large schools leading these types of programs. Dr. Borg noted there is nothing in NSF policy that prevents a single report, even if the funds are distributed separately.

· The convergence initiative will feed the job pipeline for different career paths, with its emphasis is on inter-disciplinary rather than multi-disciplinary projects.

· Convergent science will have a large return on investment by resulting in good news stories that will increase NSF’s value with decision makers.

· European Commission projects, which include cross-disciplinary programs in response to societal needs, are a good source for best practices.

· Dr. Evasius said the convergent science project was introduced as one of the 10 big ideas in May 2016, followed by a deliberative process between NSF and the National Science Board (NSB). 
· Regarding a requirement for a community of scholars that meets annually and connects back to the core program, Dr. Evasius said those requirements are not in place for this DCL, though sustained interactions are a goal going forward.

· Re opportunities for submitting convergent science proposals that are not in the big idea areas, Dr. Evasius said there are programs now funding convergent science but it has not been determined if there will be new opportunities going forward. There are not any announcements out specifically associated with the big ideas. He referenced a 2014 Academy convergence report, Convergence: Facilitating Transdisciplinary Integration of Life Sciences, Physical Sciences, Engineering, and Beyond. 
· Dr. Hodges answered a question about which agencies and directorates to liaison with for convergent science, by suggesting asking Program Directors to think about this program and who they are finding with trans-disciplinary ideas. Rather than have a deadline, proposals can begin to be accepted after a certain date, with the panel process to be determined after proposals are received. Dr. Evasius responded that the deadlines resulted from funds that must be spent in the current fiscal year.

· Dr. Hodges said the DCL did not spell out the details for the proposals and urged getting the information out to a broader community. Dr. Evasius said the DCL format does not permit review criteria and while operating under a Continuing Resolution, a solicitation cannot be issued. The Division of Polar Programs (PLR) has been involved in thinking about systems thinking that goes across traditional discipline boundaries and is ready to respond to the DCL.
· Dr. Hodges emphasized the importance of having other agencies involved, including The National Aeronautics and Space Administration (NASA), which Dr. Evasius said NSF is collaborating with.
Broader Impacts (BI): A Vision of Engagement
Susan Renoe, Director, Broader Impacts Network, University of Missouri, said BI was introduced under that name in 1997 at NSF and reviewed support for BI through 2017, with the American Innovation and Competiveness Act.
BI is in trouble, Renoe said, because:

· Researchers have a checklist mentality.
· There is no longitudinal tracking to measure impact.
· Researchers are unsure whether they should do something new and innovate in their BI or leverage an existing resource.
· Review panels evaluate proposals based on what they want to see included rather than what is included.
· Researchers still feel panels do not value BI.
· Researchers include BIs, such as incorporating research results into their classroom, that are already part of their basic responsibility.
She said researchers are up against small budgets, a lack of resources, a lack of expertise, and a lack of time and researchers already have too many responsibilities. The goal is to not think of BI as another add-on to researchers’ busy lives; BI should work for the researchers. She would like researchers to look at BI as integral to the work they do and tells them:

· The research can be the BI.
· The BI can be directly related to the research.
· The BI can be tangentially related.

The best BI are those that are achievable, substantive, accessible and personal and researchers should choose the areas where they want to make a difference. She suggested nine areas of BI:
· Full participation of women, persons with disabilities and underrepresented minorities in science, technology, engineering, and math (STEM).
· Improved STEM education and educator development at any level.
· Increased public scientific literacy and public engagement with science and technology.
· Improved well-being of individuals in society.
· Development of a diverse, globally competitive STEM workforce.
· Increased partnerships between academia, industry, and others.
· Improved national security.
· Increased economic competiveness of the United States.
· Enhanced infrastructure for research and education.

The National Alliance for Broader Impacts (NABI) is a research coordination network funded by Biology and Chemistry that is funded through July 2019 and has grown from 80 members to almost 600 in 2.5 years. The growth is because campuses are seeking help with BI. The alliance builds institutional capacity, advances for BI, and works to demonstrate the societal benefits of research. NABI advocates for BI policy and for researchers; organizes campus visits to educate researchers, graduate students and others; and to share research development staff and administrators. It also is involved with proposal submission and promotes professional development for BI professionals. The fifth Broader Impacts Summit is being held in late April 2017 and NSF will host a BI event, Broadening the Impact of Research, from May 30-31, 2017.
Discussion: 
· Asked about obtaining money at an institutional level for BI, Dr. Renoe said she tries to leverage education or other faculty that do program assessment. There are also free tools, including a BI toolkit for evaluation that is available on her school’s website. Her office is also working on a tool for aggregating evaluation data.
· Asked who funds her office, she said it is part of the school’s Office of Economic Development, which houses the sponsored programs office, business development and technology transfer. Her office receives funding from the Office of Research, the system organization, and NSF. 
· In response to a question about how much NABI time is volunteer, she said the alliance is trying to calculate that.

· Dr. Hodges raised the issue of proposing the same BI repeatedly, which is necessary for a major impact, though reviewers look for the next new thing. Dr. Renoe said this should be addressed in the new grant proposal guide and referenced a NABI guiding principles document that panelists can use. Regarding evaluation, she said education faculty require more evaluation tools than STEM faculty.
· Dr. Renoe said the biggest common challenge across BI offices is finding funding.
· Dr. Renoe said very few researchers use national defense, economic competiveness, industry-academic partnerships, or infrastructure for research and education. She encourages BIs to foster entrepreneurship and innovation.
· Re assessment for very large projects, Dr. Renoe said she helps researchers manage the scope of their budget and find the best value for evaluation.

· Dr. Renoe responded to a point from Dr. Hodges on right-sizing expectations by emphasizing training in panel sessions and better training for researchers. NABI members are encouraged to serve on panels.
· Dr. Renoe said NSF is doing well at publicizing its BI.
· Asked by about panel receptiveness if BI is a translation of results into business, Dr. Renoe said panelists are reluctant to approve BI outside their comfort zone.
· Asked how NSF is evaluating itself on BI, Dr. Renoe said there is an assessment audit of BI, which is done by the Office of Integrative Activities (OIA). Engineering is also doing work on this.

· In conclusion, Dr. Hodges raised the issue of what is known about BI’s effect on society.
Report on the AC ERE March Meeting

Dr. Leah Nichols, OIA Staff Associate and Executive Secretary, Advisory Committee (AC) for Environmental Research and Education (ERE) said the March 2017 meeting agenda included:
· Approved supplemental white paper to their Gold Report.
· Sustainable Urban Systems white paper.
· ERE and Economic Competitiveness.
· Environmental Change and National Security.
· Broader Impacts.
· Convergence.
· Big Ideas.
The white paper was a supplement to America’s Future: Environmental Research and Education for a Thriving Century. The AC ERE developed key research and education questions to implement the report’s vision. The vision of the future ERE portfolio should be to:
· Understand the challenges and improve the ability to forecast environmental change.
· Advance the science of design in the context of resilient socio-environmental systems and connect engineering principles with science to create complex systems that are resilient.
· Enable and secure the future and enhance scientific capacity with a focus on actionable science.
The white paper included sample questions:

· How would polar amplification affect future states of ecosystems?

· How can the risks of rapid environmental change be more effectively quantified and communicated?

· Which of the socio, technical environmental systems are the most vulnerable to rapid environmental change?

Suggested actions include:

· Feedbacks and interplay between social dynamics and technology change in determining socio-environmental system dynamics.

· Continued focus on data synthesis and modeling to advance predictive capacity.
· Examining or testing fundamental uncertainties in forecasting systems.
· Continuing to build convergent research within the ERE portfolio.

Discussion:

Dr. Nichols responded to a question about AC ERE representation, noting that the committee needs to assign a new liaison. She also said the white paper would be 10 to 15 pages and would not include extensive detail.  Dr. Berry Lyons volunteered to be the AC GEO liaison to AC ERE for the remainder of the calendar year.
NSF Response to National Research Council (NRC) Review of the NSF Geospace Portfolio

Dr. Shepson said strategic planning is a challenge because NSF does not set science priorities but engages the community in developing their own science priorities and needs. The motivations for the portfolio review include:

· Alignment with NRC’s Decadal Survey: Solar and Space Physics – A Science for a Technological Society and the DRIVE initiative.

· Changing needs, e.g., increased focus on Geospace System Science and modeling, and the observations that support that.
· Assessment of the state of infrastructure.
· The current flat budget and outlook.

The intent of the portfolio review was to:

· Examine the balance across the entire portfolio of activities supported by NSF’s Geospace Section (GS) within the Division of Atmospheric and Geospace Sciences (AGS).
· Ensure that GS investments are guided by and aligned with the Decadal Survey recommendations, and achieve the goals of the Geospace Section as articulated in its Strategic Plan, Geospace Sciences: The study of the space environment of Planet Earth.

· Consider not only what new activities need to be accomplished, but also what activities and capabilities will be lost in enabling these new activities and discontinuing current activities.

The National Academy of Sciences (NAS) Consensus study (CS) assesses how well the report’s findings, conclusions and recommendations:

1. Align with the Decadal Survey.
2. Take into account:

a. Actions already taken in response to the Survey.
b. The budget landscape.
c. Interdisciplinarity and scientific balance of GS activities.
d. Alignment of facilities investments with science needs.
e. Integration of technology development.
f. Balance of investments between facilities, grants, and other GS activities.
3. Provide a forward-looking focus.
4. Provide clear recommendations re implementation of the survey’s priorities.
5. Are unbiased and supported by the available data.
Dr. Shepson presented a portfolio review timeline that began in January 2015, when the committee was finalized, and included these milestones:
· December 2015: Draft Report to NSF.
· February 2016: Final report received.
· April 2016: AC-GEO/NRC process begins.
· January 2017: NRC report received.

The plan is to create a strategic vision based on recommendations and to engage with the community on implementation with regularly recurring portfolio reviews.
The recommendations for facilities include:
· Reduce funding for Arecibo from $4M/year to $1.1M/year.
· Divest from Sondrestrom ISR Facility.
· Continue the Advanced Modular Incoherent Scatter Radar (AMISR), but with separate management for the two sites (PF and RB). 
· LIDAR sites should not be treated as facilities.
Arecibo (AO):

· AST & AGS Joint Management.
· Draft Environmental Impact Statement.
· Final Environmental Impact Statement (FEIS) and record of decision expected summer 2017.
· Solicitation called for collaboration with interested parties for continued science-focused operations.
· Decision on auxiliary aeronomy instrumentation when future of AO is known.
Solicitation proposals are due April 25, 2017. The budget profile adopts the portfolio review recommendation of $1.1 million (AGS) by the 5th year of new award.

Sondrestrom:
· Investigating divestment scenarios.
· Contact with Greenland home-rule government.
· Plan to explore partnership options.
Other points include a site visit panel in July 2017, the science value of auxiliary instrumentation, and comparison with the European Incoherent Scatter Scientific Association (EISCAT) instruments facility at Svalbard.
AMISR:

· Recompeting - 10 years since start of operation.
· Solicitation (17-539) for separate proposals for Poker Flat Incoherent Scatter Radar (PFISR) and Resolute Bay (RISR).
· Preliminary Proposals are due May 1, 2017.
This allows for the option to relocate PFISR to another location of geophysical interest.

Consortium of Resonance and Rayleigh Radars (CRRL):

· Is not being renewed as a facility.
· Three separate proposals received in the aeronomy program for sodium resonance LIDAR systems located in Chile, Utah, and Alaska.
The panel review will be in March 2017 and the level of support will be evaluated in the context of the aeronomy program.
Dr. Shepson also presented recommendations for the evolution of facilities:
· Join EISCAT as replacement for Sondrestrom capabilities

· Invest in a new Innovation and Vitality Program to ensure that observing capabilities stay at the cutting edge

· Create Distributed Array of Small Instruments (DASI) facilities

· Stress the importance of having a midscale opportunity

Regarding new facility investments, he highlighted:
· Joining the international EISCAT collaboration; contact has been established to discuss terms.
· A new I&V program and new DASI facilities, both of which need further definition, e.g., through community workshops.
· Mid-scale and MREFC with NSF-wide considerations.
The recommendations for grants programs are:
· Ensuring a strong grants program.
· Creating an integrated geospace science program.
· Developing a process for optimal allocation of funds between programs.

Regarding ensuring strong grants programs, Dr. Shepson discussed the mortgage problem of having two-thirds of the annual budget pre-committed:
· The result of many years of flat budgets and strong proposal pressure.
· It severely limits flexibility to accommodate larger awards and new activities.
· It risks violating NSF policy.
· Plans to reduce out year expenses in other programs.

 To address these problems, he mentioned:

· Belt tightening for a few years with fewer and/or smaller awards;
· Removing deadlines and focusing targeted programs to reduce the number of proposals;
· Better flexibility in budget allocations between programs;
· Developing IGS elements.

Recommendations for workforce and diversity:
· Continue current efforts to engage students, support professional development, and promote workforce diversity.
· Maintain metrics on diversity outcomes.
· GS should be in the vanguard of NSF initiatives to promote engagement of women and underserved populations in all aspects of geospace science.

The assessment report acknowledged that the recommendations are challenging, but provides good ideas to pursue:

· Acknowledge the need for better data gathering on diversity and human development outcomes from investments, though there are policy concerns.
· Encourage principal investigators (PI) to recruit graduate students and postdocs at relevant national meetings, such as: the National Society of Black Physicists, the National Society of Hispanic Physicists, the American Physical Society Conferences for Undergraduate Women in Physics.
· Improve information on diversity related programs and activities with a redesigned AGS website, reporting relevant selections in community newsletters, increasing awareness of the Nation of Communities of Learners of Underrepresented Discoverers in Engineering and Science (INCLUDES) program.
Recommendations for partnerships and opportunities:

· The portfolio review examined the GS portfolio in isolation but recognized the importance of building and maintaining strong partnerships and collaborations both internal and external to NSF.

· The recommendations and finding in the Investments in Critical Capabilities for Geospace Science 2016 to 2025 (ICCGS) largely encourage the Geospace Section to continue with the current course of actions.
MREFC:

· New lower limit of $70M for MREFC projects.
· Workshop: Exploring the Geospace Frontiers (Quo Vadis?) in 2016.
· Follow-up activities to define and design potential new MREFC project.
· Consider O&M costs and ways to streamline and minimize as much as possible.
Cubesats:
· Next solicitation this summer.
· Will solicit broad participation from science, engineering, and education directorates across NSF.
· Will continue to enhance interagency collaboration and partnerships.
New opportunities for strengthening the partnership with NASA include:

· New broad MOU under review.
· Plans for new pilot on SW modeling in collaboration with Mathematical & Physical Sciences (MPS).
· Planning joint competition in 2018 for science with the icon and gold missions.
· Continuing joint funding and management of the Community Coordinated Modeling Center (CCMC).
· Exploring options for joint competitions for grand challenge projects through heliophysics science centers.

Space weather:

· NSF participates in Space Weather Operations, Research and Mitigation (SWORM) and the National Space Weather Action Plan 2015 (NSWAP).
· Fulfills a crucial need for basic research in support of space weather.
· Will continue and enhance interagency collaboration and partnerships.

NSF Response to NRC Review of the NSF Geospace Portfolio

Dr. Falkner reported that a joint session of PLR and Ocean Sciences (OCE) subcommittees resulted in a teleconference with Woods Hole Oceanographic Institution (WHOI) to learn more about harassment onboard ships. She also discussed increased reports of Title IX complaints filed against schools, which includes sexual harassment. NSF, which does not tolerate harassment, is becoming more concrete on its response to the issue. She also summarized the following updates:
· Increased reporting on harassment.
· A recent Office of Polar Programs (OPP) retreat on harassment.
· The addition of an NSF Equal Opportunity Program manager.
· OPP codes of conduct.
· Affirmation of non-harassment.
· A code of conduct review board.
· Inclusion of language in award notices.
· External engagement, including discussion with WHOI, the Department of Defense (DOD)/Air National Guard (ANG), and professional societies.
Susanne M. LaFratta-Decker, head of the Polar Environment, Safety and Health Section (PESH), spoke about the code of conduct for the Antarctic Program that outlines expectations for behavior on the ice and the consequences for violations. The arctic code is being finalized. At the award letter stage, notification will be given that key personnel will have to sign the code when they arrive on ice. Violations are dealt with in real time and can result in ordering people to leave.

Patricia Knezek from the Office of Diversity and Inclusion (OD/ODI) said her office is looking at NSF’s role in investigating complaints about harassment, including at field sites where the property is NSF owned, but there is a separate management organization, and is clarifying policies in the terms and conditions of awards.
OCE Section Head Lisa Clough emphasized the interagency approach and described work on a new video that will be seen onboard ships after it is completed by early summer. Other videos will apply to the academic research fleet and be specific to individual ships. The new video will be open to all different venues and will be included on the chief scientist training cruises. The videos, which also cover bullying, will be available online.
Discussion:

· Dr. Hodges said schools were very bad at handling sexual assault that occurs off campus. Dr. Falkner agreed but said her group had limited its scope in order to define concrete steps and actions.
· Responding to a question from Dr. Rana about creating a paper trail for perpetrators, Dr. LaFratta-Decker said there was a feedback loop in place and “What happens in Antarctica most certainly does not stay in Antarctica.” NSF’s relationships are with institutions not individuals, Dr. Falkner added. NSF determines whether institutions have appropriate processes.
· Research indicates the issue of harassment is about the conduct of science generally and how to treat employees and students, which cuts across different fields, Dr. Falkner said. The issue is also about safety, Dr. Murray said.
· Best practices are being studied, including the issue of investigations being conducted in a timely fashion.
OCE Subcommittee Meeting (Committee of the Whole)

OCE’s budget for research and infrastructure are approximately at the same level, Dr. Fine reported. Sea Change: 2015-2025 Decadal Survey of Ocean Sciences had recommended infrastructure be no more than 40 to 50 percent of the total budget. Over the last two years, $14-$15 million has been moved from infrastructure to the core science and technology programs and education, Dr. Murray added.
Dr. Fine noted that the Office of Naval Research and the Department of Energy have reduced basic research funding for ocean sciences and asked the committee for suggestions regarding alternative funding. 
Discussion:

· Dr. Cavanaugh suggested contacting the Directorate for Mathematical and Physical Sciences, which also has significant infrastructure. The challenge, Dr. Borg said, is that budget fluctuations occur on a timeframe not compatible with strategic decision about infrastructure.
· Dr. Falkowski recounted how Department of Energy funding was cut by one individual for ocean sciences in 1976 and said for that reason there is hope funding can be restored. Also, he said the community does not have a way to teach graduate students how to make instruments, which would reduce costs. This also applies to minerology, Dr. Fuentes added. Dr. Hodges said this involved cross-training students. Scientists and engineers are working together at many universities, Dr. Pomponi noted. This needs to occur across disciplines, Dr. Hodges added. Rapid time scales for Ph.D. programs work against this, Dr. Constable said. The committee might want to issue something in writing to the community on this subject, Dr. Cavanaugh suggested.

· Fully integrating engineering into science requires a cultural change analogous to BI, Dr. Murray said. Dr. Falkowski suggested a summer school on instrument making. Dr. Nigam recommended using a graduate student fellowship program. Dr. Pomponi suggested combining forces between state colleges and community colleges, which already train students in technical skills. Dr. Fuentes urged developing strategies that will enable scientists to include technology development in their proposals. In physics, some amount of the investment for PIs is in instrumentation development, Dr. Sullivan said. He referenced leveraging engineering resources at the university-level for collaborative projects. Understanding how instruments function is also important, Dr. Hodges said. Also, it is a trans-disciplinary problem that involves scientific reviewers. 
· Dr. Fuentes suggested the committee issue advice to the geosciences directorate leadership so it can be included in future calls for proposals. 
· The community has expressed a need for three RCRVs and this is an opportunity to take this to other agencies to partner with them, Dr. Pomponi said. She referenced the Center for Oceans and Human Health Research in Marine Sciences as an example for contributing resources to programs that span multiple disciplines and agencies. Also, the National Ocean Partnership Program allows agencies to identify topics of mutual interest for multiple-agency funding.
· Dr. Fine suggested that material be distributed ahead of future meetings to allow more opportunity for critical discussions. Dr. Hodges endorsed the idea of having more time for discourse vs. information transfer. 
· Dr. Pomponi raised the Galway Agreement in reference to fostering collaboration with European partners. Dr. Murray said several proposals have been submitted that include such partnering. His effort now is on raising awareness about such partnerships.
· Dr. Dixon suggested issuing a statement on the importance of what GEO does, as well as the importance of science and objective decision making. Prior to the budget being released, there is not yet anything to discuss in that regard, Dr. Borg responded. The NSF Director has been a champion of GEO, he added. The committee is not able to lobby on the Hill but as individual scientists can present their own views. Any committee statement must be directed at NSF, though anything said during the committee meeting is part of the public record.
· Dr. Falkner said there has been a joint call with Natural Environment Research Council (NERC) of the United Kingdom as part of regular engagement with international counterparts. Dr. Cavanaugh said international engagement has not been discussed recently and could be a good topic for a future meeting.
Preparation for Meeting with the NSF Director and Chief Operating Officer

The committee developed a list of questions it would pose to the NSF Director.

Meeting with the NSF Director and Chief Operating Officer

Dr. France Córdova reviewed the decision to continue housing PLR in the GEO directorate and related administrative changes and asked about the status of standing up an advisory committee. Dr. Falkner responded that Federal Advisory Committee Act (FACA) procedure has been completed and the committee will discuss the advisory committee on April 13.

Dr. Córdova reviewed her congressional testimony, which presented the opportunity to reinforce the importance of NSF programs and the value to growing the economy, security, health, and the importance of STEM programs in addressing workforce needs and included questions about the geosciences. 
She briefly reviewed the current budget situation, including the Continuing Resolution and the skinny budget, changes in the AC/GEO leadership, and provided an update on construction of the new headquarters building.
Discussion:
· Dr. Dixon asked how AC/GEO can support the director and NSF. Dr. Córdova said internally, ACs benefit the leadership by giving input from the wider community. Externally, AC/GEO can share NSF’s thinking with university communities and more widely with elected representatives by informing them about what NSF is funding. She mentioned that members can write op-ed pieces about the importance of basic research. The committee can help craft a narrative that is in tune with the administration, including how the administration’s priorities, such as national security and economic prosperity, dovetail with what NSF is doing.
· Dr. Córdova mentioned Navigating the New Arctic, one of NSF’s 10 Big Ideas for future investments, saying this touchstone was still in the formation stage. Navigating the New Arctic shows off many of the strengths of the geosciences and presents wonderful challenges for collecting data in new ways. 
· Dr. Kempton asked about balancing funding across all competing demands for NSF funding and the risks from declining budgets at agencies related to NSF. Dr. Córdova said she anticipated receiving budget information soon and was trying to be optimistic in the meantime. She emphasized focusing on all that science has accomplished in innovation and discoveries and overall quality of life, as well as the future and its possibilities, rather than being weighed down by rumors and predictions. NSF is also leveraging partnerships to increase capacity. She said the foundation will work through whatever it receives by working harder and perhaps differently and in new ways.

· Dr. Joan Ferrini-Mundy, Chief Operating Officer (Acting) said the Director’s optimistic tone has propagated through the ADs and all levels of leadership, citing the recently released dear colleague letter on convergence as an example of the agency looking to the future.

· Asked by Dr. Fine how to fund the Big Ideas in austere times, Dr. Córdova said foundations, businesses, and universities help leverage the budget. She emphasized the importance of demonstrating exciting research first-hand for members of Congress in their districts and allowing them to meet the students involved in the work.
· Asked about directorate-level funding, she said she’d be surprised if anything was done to the Foundation’s flexibility of having the science and engineering communities choose priorities. It would be a different world if basic research became political, which would be the consequence of directorate-level funding.

· In response to Dr. Hodges, who said the GEO directorate felt it had a target on its back, Dr. Córdova said this too will pass. She said GEO has a great story to tell, is doing a wonderful job, and has great support in the community.
· Dr. White asked about leadership diversity in the context of the ideas lab format. Dr. Córdova said it was a very good format. Dr. Ferrini-Mundy added that it is being used more widely across the agency and called it a great example for the agency. NSF Includes, one of the 10 Big Ideas, has a focus on networks to solve a problem and is an example of a network of networks that is being tested to possibly make a national difference. Dr. Córdova added that convergence was another example of the Foundation’s openness to new methods of doing research. Dr. Ferrini-Mundy referenced reproducibility as another example of looking at process to improve science.
· Asked about the impact of the Federal hiring freeze having been lifted, Dr. Córdova said she was still trying to understand the implications of the announcement, which was made earlier in the day. In response to a question about workforce reduction plans, Chief of Staff Brian Stone said the administration is using the phrase “agency reform plan.” The Director will have latitude how to implement this, he said. Dr. Córdova said NSF is a very lean agency, with just 7 percent overhead and a small workforce relative to its budget. And some personnel are choosing not to stay with the Foundation after the move to the new headquarters building. 
· Dr. Ferrini-Mundy responded to a final question about using information on successes with BI to generate support for funding by mentioning NSF’s internal analyses and finding the best ways to vet the data and make it available. PIs also have well-documented BI stories and she encouraged sharing that as much as the scientific impacts. 

Meeting Adjourns for the Day

Thursday, April 13, 2017
EAR Subcommittee Meeting (Committee of the Whole)

Dr. Constable reviewed the committee membership, including the newest member, Dr. Lisa White, who described the Bearded Lady Project, a project to start a discussion about what it means in the 21st Century to be a woman in the Earth Sciences.
Dr. Frost recognized some of the EAR staff accomplishments and Dr. Lina Patino discussed the EAR post-doc fellowship (PF) program, which she manages in collaboration with Program Specialist Christopher Simmons. Since 20018, fellowships have been about 12 percent of all post-doc researchers the division has supported. The majority are through grants to institutions.
For fellowships, awards are made to individuals, not institutions. The individual selects the institution (university, Federal facility, or internationally). The fellows manage the awards and have direct connections with NSF.

They are required to propose a research plan in the purview of EAR programs, an education plan for 10–25 percent of their time, and provide a letter from their host mentor and department chair. Applicants are encouraged to expanded the network of collaborators. By Congressional mandate, fellowships must go to US citizens or permanent residents.

Funding is for 2 years, with $62,000 stipend per year and a $25,000 fellowship allowance per year. The program has centralized administration. The program specialist oversees the financial components and the program director oversees the program. The review process is in partnership with the research programs in the division. Proposals are grouped by EAR program, panelists and reviewers selected, and award decisions are made.

From fiscal year 2008-16 there have been 128 fellowships. Submissions have grown from 28 in 2008 to 90 in the last three years. There has been an average of 13 fellowships per year.  
Dr. Patino reviewed changes in the EAR-PF solicitation that have made it more inclusive and minimized barriers to participation. She discussed outcomes, which she said are of the highest caliber, and reviewed the job placements for some fellows.
Discussion: 
· Dr. Fuentes said the number of fellowships was very small, with a low success rate. Dr. Patino said it was based on the funds available and the program does not want to flood the market. But the goal is a success rate of 30 percent. She compared the fellowship program with efforts in other disciplines.
· Dr. Constable said the post-doc success rate is 15 percent, the early career success rate is about 22 percent, the graduate student fellowship rate is about 13 percent. 
· Dr. Hodges asked how many ideas for proposals are the idea of the person or an alternative strategy to get post-docs working in the faculty member’s lab. He asked how to evaluate the graduate student writing the fellowship proposal vs. the team of that student and the person he or she will work with. Dr. Patino responded that there is a requirement that proposals be for new projects. Also, the selection of the host is part of the review criteria. Dr. Nigam suggested a statement documenting the faculty mentor’s contribution to the proposal.
AC-GEO contributions to planning science directions:

Dr. Constable, continuing with the last portion of the EAR presentation, discussed awards distribution by type, which included:
· Growth in infrastructure due to EarthScope operations.
· Cross-cutting science budget steady at ~20 percent.
· EAR education programs steady at ~3 percent.
· Core program budgets grew from $67M in 2003 to $77M in 2010. After FY 2013 cuts, core budgets are $73M.

The EarthScope operations budget has risen to about $25M since about 2009 and has been roughly steady since. It will close in 2018.

The role of AC-GEO includes:

· GEO science Plan: Dynamic Earth: GEO Imperatives & Frontiers 2015-2020.
· Principles guiding budget decisions.
· Facilitate communication between NSF and community.
· Advise on decadal surveys/NAS reports.
EAR draft guiding principles:

· Fund excellent and transformative science through merit review.
· Prepare next generation of Earth Scientists.
· Honor existing budget commitments.
· Value integrated science and deep disciplinary expertise.
· Balance science and infrastructure investments appropriately.
Dr. Frost noted there is separate funding for EarthScope science and the division is discussing how to continue to support that science. The questions, Dr. Constable said are:

· What do we have the freedom to do in terms of developing new infrastructure?
· How should the science be reallocated?
Dr. Frost added that EarthScope helped grow the Earth Sciences budget.

Discussion:

· Dr. Frost said in response to a question that the amount the infrastructure grew was by the investment in EarthScope infrastructure and new money in the science budget. The EarthScope infrastructure is being recompeted. Dr. Hodges asked whether some of those funds should be allocated to core programs.
· Dr. Pomponi asked if there was new infrastructure on the horizon that would erode core programs. Dr. Constable said these decisions have yet to be made and is a topic for GEO. Dr. Pomponi suggested the committee could discuss how support of investments can be made across divisions. Dr. Constable argued against a uniform percentage-level investment in infrastructure across the board. Dr. Kempton said OCE is having discussions with the community about seismic investments. Dr. Hodges noted that infrastructure is not important for everyone. 
· Dr. Hakim asked about how NSF engages with other communities to set priorities. Dr. Sullivan said physics and astrophysics has established panels for setting priorities. Dr. Borg said MPS is infrastructure heavy and relies on decadal surveys; the Directorate for Biological Sciences (BIO) and the Division of Astronomical Sciences (AST) have also struggled with the infrastructure balance. 
· A question was raised about whether the decadal survey process leads to stove-piping. Dr. Sullivan said they lead to more buy-in. Dr. Cavanaugh noted NSF is setting priorities in partnership with other agencies. Dr. Hodges spoke in favor of decadal surveys for creating buy-in.
AGS Subcommittee Meeting (Committee of the Whole)
Dr. Shepson reviewed the committee membership and briefly recapped its recent meeting. Dr. Fuentes said the committee discussed how funding has been distributed between programs and facilities. Since 2003 those budgets have remained flat. Another topic was National Academy assessment comments to GEO and a strategic plan for AGS being developed that will assess AGS performance. The Atmospheric section is considering a National Academy study. Regarding BI, it discussed how PIs can communicate more effectively about how research outputs can help the economy. He emphasized the role of the Program Directors, in addition to the community.
Dr. Shepson said NSF’s largest MREFC, the National Center for Atmospheric Research (NCAR), which in 2016 is funded at $99.7M, serves the broader community. The award is for the cooperative agreement for the operation of the center. NCAR’s challenges are increasing because of the budget situation and strategic planning has to be done in cooperation and coordination with the community to assure NCAR investments are in tune with the community and connected with programs at NSF. He discussed better communicating NCAR’s return on investment to society and the importance of climate predictions for the out years.
OPP Subcommittee Meeting (Committee of the Whole)

Dr. Falkner and Dr. Lyons summarized the OPP Subcommittee Webinar, April 2017, which included:

· Staffing update.
· Artic Sciences Portfolio Review.
· “Navigating the New Artic” update.
· Continued community engagement during the AIMS MREFC process.
· Status of proposals for the Thwaites research.
· Remarks by the OPP Office Director.
· Conclusions of the GEO/PLR merger review.
· Report on March OPP senior staff retreat.
· COV for Polar Special Initiatives and geoscience education.
· Re-establishment of Advisory Committee for Polar Programs (AC OPP).
Dr. Andrew Backe summarized the process for re-establishment of the Advisory Committee for Polar Programs (AC OPP) and noted that the charter was filed with Congress on March 14, 2017.
Dr. Falkner said the next steps include:
· Select membership representing all NSF directorates, reflecting OPP’s broad purview across the agency and beyond.
· Create subcommittees to address future plans (e.g., Arctic Sciences Portfolio Review).
· Develop a Framework for AC OPP engagement with the AC GEO and other NSF ACs.
Discussion:

· Dr. Hodges supported OPP having its own AC but wanted to avoid different ACs giving conflicting advice to GEO senior leadership. To avert this, there will be joint membership. Dr. Cavanaugh made the distinction between members and liaisons. Dr. Lyons will be a member of both ACs. Dr. Falkner said AC/GEO previously created a list of what needs to be represented in a Polar advisory structure and that guidance has been followed. Other membership suggestions are welcomed. 
· Dr. Dixon asked about the number of OPP representatives on AC/GEO and advocated for more than one.

· Dr. Kempton asked about the difference in advice from Polar AC vs. AC/GEO.

· Dr. Falkner said she wanted AC/GEO input, adding the AC OPP will advise on an Artic section portfolio review and communication with the community as AIMS moves from design to construction.

· Dr. Kempton asked if AC/GEO might be blind to some of what is decided in the AC OPP.
· Dr. Fuentes suggested appointing a Native communities representative to AC OPP. Before incorporation into GEO, the committee always included Native Alaska representation, Dr. Falkner said, adding more than one could be included.

· Dr. Fine said AC/GEO handles overarching issues and might be ill-suited to advise on some OPP details.
· Dr. Fine, Dr. Dixon, and Dr. Cavanaugh spoke in favor of keeping the same number of representatives from Polar on AC/GEO. Dr. Falkner agreed, noting there was substantial overlap between the GEO and Polar portfolios. She also spoke about the potential value of conflicting advice.
· Dr. Hodges raised the issue of how much overlap between the ACs was appropriate. OPP, Dr. Falkner said, has overlap with all the other divisions. Dr. Hodges, hearing no objection from the committee, said that there will continue to be four Polar representatives on AC/GEO, leaving it to OPP to determine the overlap.
Open Discussion and Action Items
Dr. Hodges initiated a discussion to guide planning for the next meeting:
· Dr. Kempton suggested a discussion on different strategies across the directorates on post-doc funding. She also suggested an agenda item on: What information would help inform a committee discussion about the balance of funding across core funding, strategic programs, and infrastructure?

· Dr. Hodges said it would help to have information, starting with the division level, on how budget projections are being developed.

· Dr. Pomponi urged including actual dollar amounts to help determine the number of new projects.

· Dr. Cavanaugh said both are important and available for a presentation, but said specificity is needed on what would be most helpful. There was agreement to examine division-level, but not program-level, figures.

· More than numbers might also be useful, Dr. Cavanaugh said. It is about determining where to get the best bang for the buck and whether there is a minimal level to sustain the core, Dr. Kempton said.

· Information on proposal pressure would also be useful, Dr. Hodges said, and might be a separate topic.

· Dr. Constable suggested having a statistical distribution for the size of program and size of infrastructure expenditures.

· Dr. Cavanaugh said initial information can be provided to start the discussion and narrow further information requests.

· Dr. Pomponi suggested dialog with division directors to learn what’s needed to sustain the core; a different question is how facilities and infrastructure might transcend divisions or directorates. For Sea Change, division-level information was provided, according to an audience member.

· Dr. Pomponi suggested more regular subcommittee meetings to help the division directors generate the needed information. Dr. Constable supported the proposal, adding that members can attend subcommittees without being a member of that subcommittee.

· ACTION ITEM: Dr. Hodges agreed and asked the subcommittees to communicate these points. He endorsed Dr. Pomponi’s suggestion for the subcommittee chairs to talk about what information is needed from the division directors.
· Mr. Voorhees raised the issue of BI. He suggested gathering information on successes from project officers and making that available to the community and documenting that with associated data for annual reports. Dr. Hodges suggested a BI op-ed piece for the community. Dr. Cavanaugh referred members to reports from ACs to use as a model. Dr. Borg suggested using the piece could publicize NABI. 
· An op-ed on budget issues might also be needed, Dr. Pomponi said, with support from Dr. Hodges.
· Dr. Fuentes urged reminding GEO leadership and the division directors about the importance of BI. He also raised the issue of broader representation of underrepresented groups in GEO. Dr. Steve Meacham described a new online BI orientation pilot project for reviewers before they examine proposals. Dr. Meacham offered to show the video for background purposes. Dr. Hodges said the idea needs to be communicated that there are many ways to address social impact effectively. Dr. White suggested hearing at a future meeting from INCLUDES grantees.
· Dr. Falkowski asked how NSF will encourage and review high-risk interdisciplinary research and create new fields; for example, with bio-inspired materials. Dr. Hakim countered that there are already many Program Officers willing to take risks on crosscutting novel ideas. Dr. Hodges suggested this as a topic for a future meeting with the inclusion of Program Directors to work out these and other issues that were further discussed by Dr. Easterling and others, who urged low expectation of success.
· Another suggested discussion topic: Are decadal reports needed and do the benefits justify the high cost of doing the reports?
General Discussion with Bill Easterling, Incoming AD GEO
Dr. Easterling, who will begin June 1, reviewed his career and work at Pennsylvania State University (PennState). His training is in climate science and resource economics. He discussed the 1983 report Changing Climate and how it shaped his career. His research has been focused on climate change and food security. He discussed his work with the climate modeling community and his role as convening lead author for the third and fourth assessment reports of the Intergovernmental Panel on Climate Change (IPCC) on food and fiber. He also discussed his work with Resources for the Future. He was previously at the University of Nebraska in an agricultural meteorology department.
For the last 20 years he has been at PennState, including 10 as the Dean of the College of Earth and Mineral Sciences. He was also the founding director of the Pennsylvania State Institutes of Energy and the Environment, which organized cross-disciplinary research. In the College of Earth and Mineral Sciences there are five strong departments, he said. He speaks to faculty who have spent careers owning coal mines and to graduates of the university in careers where they are trying to understand climate change, taking the high road in seeking an understanding of how the world works to keep conversations open and productive.
Throughout his career he has been a believer in curiosity-driven research but also recognizes the potential of interdisciplinary science, he said. The latter is where there will probably be the bigger groundbreaking knowledge produced.
On BI, he said citizens want to know how geoscience is going to make their lives better. Success on this has been inconsistent. Elected leaders want to know the value of science research. There are many stories that can be told about how basic science discovered something that made a tremendous difference, although it can take 40 years for benefits to surface. These future applications are difficult to predict but with funding it might be possible. 
Discussion:

· Dr. Falkner urged the demystification of science to engage and educate the public by encouraging work on daring questions. Dr. Easterling responded by advocating personalizing science in the classroom.
· Experiential learning occurs in museum settings, Dr. Dixon said, noting an erosion of museum support on the national level. Museum settings should be included in discussions of BI. The PennState Earth and Mineral Sciences Museum has been a tremendous teaching and outreach tool, Dr. Easterling said. Funding many different museums is difficult and he urged consolidation. Dr. White advocated for bringing more museum resources online.

· Dr. White asked about how to better engage industry partners in technology and other fields. Dr. Easterling discussed his experience with energy company officials to use university resources to solve some of their problems and how companies need to be engaged across the board. The private sector, however, is not geared to serving basic research, he said.
Meeting Adjourns.
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