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Wednesday – March 30, 2016

9:00 – 9:30a 	Welcoming Remarks 		David Skole (Chair, AC ERE) 
Suzi Iacono (OIA, Office Head) 

Dr. Skole opened the meeting. The AC ERE released a decadal outlook report titled America’s Future: Environmental Research and Education for a Thriving Century (the Gold Report) at the last meeting. NSF’s Assistant Directors (ADs) received the report and have asked the AC ERE to identify and clarify specific research questions emerging from the AC ERE’s vision. The AC ERE is developing a survey seeking input from the research community to identify specific questions. The agenda for the March, 2016 meeting is also structured to solicit the AC ERE’s input in identifying cutting edge research questions and grand challenges in ERE. Six thematic sessions were planned for this purpose, each chaired by a different member of the AC ERE and each initiated by a presentation from an invited guest speaker to frame the big issues. The topics for each of these were pulled from the Gold Report.

Dr. Iacono then welcomed and briefed the committee on recent NSF activities. Management of the AC ERE has moved to OIA and the ADs established an ERE steering committee. Dr. Iacono described the structure and function of OIA and outlined NSF’s FY17 budget request to Congress. She also highlighted two of NSF’s newest ERE-relevant funding opportunities: Innovations at the Nexus of Food, Energy, and Water Systems (INFEWS) and Prediction of and Resilience against Extreme Events (PRE-EVENTS); and described the current status of the Science, Engineering, and Education for Sustainability (SEES) initiative.



9:30 – 10:00a 	Introduction of ERE Working Group (ERE WG)

ERE WG Members Present: Dr. Leah Nichols (OIA, Co-Chair), Dr. Steve Meacham (OIA, Co-Chair), Dr. Wenda Bauchspies (Program Officer, SBE), Dr. David Campbell (Program Director, EHR), Dr. Charles Estabrook (Program Manager, OISE), Dr. Bruce Hamilton (Program Officer, GEO), Dr. Anita Nikolich (Program Officer, CISE), Dr. Sarah Ruth (Section Head, GEO), Dr. Alan Tessier (Deputy Division Director, BIO), 

The ERE WG members present each introduced themselves. Dr. Nichols gave a brief presentation describing the role of the ERE WG and outlining recent activities. The ERE WG is an internal advisory group that identifies opportunities for strategic ERE investments, facilitates communication internally and externally about the ERE portfolio, and generates ideas for engaging the research community. Recent activities include: holding a retreat focused on the Gold Report to identifying gaps and opportunities, working to establish a distinguished lecture series, and updating and improving the website.

The AC ERE expressed enthusiasm for the ERE WG activities and encouraged continuation. Dr. Skole noted that the interdisciplinary ERE portfolio needs to be attended to both within the NSF and by the community. Suggestions from the AC ERE for the ERE WG included: determining if the AC and the WG can interface more frequently, exploring ways to create standing interdisciplinary ERE programs, and improving interagency collaboration and coordination. 

10:00 – 11:15a 	Interdisciplinary Socio-Environmental Systems 
Presentation by guest speaker Dr. Jennifer Dunne (Santa Fe Institute) 
Discussion led by Dr. Roger-Mark De Souza 

Dr. Dunne gave a presentation titled “Complex Systems Approach to Social-Ecological-Environmental (SEE) Research.” She discussed how SEE systems are complex systems (many interacting heterogeneous agents, system behavior emerges from collective local actions, dynamics are adaptive and non-linear, etc.) and that scientists need to apply the tools of complex systems research (network theory, agent-based modeling, game theory, etc.) to studying SEE systems. She identified three areas of emerging research: (a) humans in ecological networks; (b) digital ecosystem avatars, in which complete socio-ecosystem models/simulations (e.g. Moorea, http://mooreaidea.org/project) are developed to test hypotheses about structure and function, and (c) urban ecology and urban physics. Dr. Dunne also highlighted the need for educating students and training scientists to do complex systems science. 

The AC ERE then discussed various concerns and challenges regarding interdisciplinary, complex systems science to advance understanding of socio-environmental systems, including:
· A need to advance understanding of social dynamics and the dynamics across social, technological, and environmental systems.
· A need to significantly advance education and training in the fundamental competencies for studying complex systems, especially in K-12 education.
· A need for NSF to improve communication about interdisciplinary research opportunities that do not specifically target but could support the ERE community’s research.
· The challenge of funding excellent research ideas that do not align well with NSF’s existing programs and of finding funding mechanisms that can support the large teams and broad intellectual scope often seen in interdisciplinary research projects. 
· A need to more broadly link science to engineering.
· A need for universities to experiment with novel institutional structures to support interdisciplinary researchers. 

11:45 – 1:00p 	Working Lunch: National Socio-Environmental Synthesis Center (SESYNC) 
Presentation by guest speakers Drs. Margaret Palmer & Jonathan Kramer (SESYNC) 
Discussion led by Dr. David Skole

Drs. Palmer and Kramer gave a presentation describing the National Socio-Environmental Synthesis Center (SESYNC), an NSF-funded center that advances socio-environmental science by distilling or integrating data, ideas, theories, or methods across disciplines. They used example projects to illustrate the core objectives of the center, which include: (a) building communities; (b) enhancing effectiveness of interdisciplinary collaborations; (c) enhancing interdisciplinary understanding of social-environmental systems; (d) enhancing computation capacity to perform socio-environmental synthesis research; and (e) enhancing the relevance of the research to decision makers and knowledge users. They concluded by highlighting some of the lessons they’ve learned through SESYNC, noting: a lack of computational ability in this research community; that young scholars are often more motivated and willing to do interdisciplinary synthesis research; getting scholars to shift from a problem to solution focus is difficult; and that researchers often do not know about interdisciplinary funding opportunities at the NSF. 

The ensuing discussion among the committee focused predominantly on the theme of the production of solution-oriented, actionable science, a form of basic research with significant broader impacts. The discussion highlighted a need for understanding the decision contexts of scientific inquiry and for encouraging the engagement of decision makers and users in the co-development of scientific agendas. The committee noted that the academic reward system often devalues solutions-oriented research. 

1:00 – 2:15p 	The Science of Predicting Socio-Environmental Outcomes 
Presentation by guest speaker Dr. Klaus Keller (Pennsylvania State University) 
Discussion led by Dr. Anthony Janetos 

Dr. Keller gave a presentation titled “The Science of Predicting Socio-Environmental Outcomes: State of the Art and Research Needs.” He discussed how society uses predictions, how well science can predict, and how predictions inform design of decision analyses.  He expanded traditional characterizations of scientific prediction to situate predictive science in epistemic and ethical contexts that account for interactions between social values, system understanding, and intervention strategies. Dr. Keller also posited the following as key basic research questions:
· How does science and society account for known deep uncertainties and interactions? 
· What are the most decision-relevant uncertainties?
· What mechanisms drive poor outcomes?
· Can we design, implement, and sustain observation systems that deliver actionable early warning signals?
· What are robust strategies?
· What are effective decision support systems?

The subsequent committee discussion explored the limitations of scientific predictions about socio-environmental systems and the importance of understanding the decision-making contexts in which scientific predictions are used. The committee discussed the differences between predictions, which attempt to predict a future state of a complex system, and forecasting, which aim to determine the most likely outcome of current decisions. Scientists and decision makers should consider the tradeoffs embodied within predictive strategies. Scientists need to also be very clear about the uncertainties and assumptions embedded in predictive models. Accounting for unexpected or low probability occurrences in predictive models and decision making remains difficult.    

2:30 – 3:00p 	Prepare for Discussions with NSF Senior Leadership 

The committee discussed potential questions for NSF Senior Leadership. 

3:00 – 4:00p 	Discussion with the NSF Assistant Directors (ADs) 

NSF Leadership present: Dr. Jim Olds (AD, BIO); Dr. Jim Kurose (AD, CISE), Dr. Joan Ferrini-Mundy (AD, EHR), Dr. Pramod Khargonekar (AD, ENG), Dr. Margaret Cavanaugh (Deputy AD, GEO), Dr. Cliff Gabriel (Deputy AD, MPS), Dr. Kelli Craig-Henderson (Deputy AD, SBE), Dr. Rebecca Keiser (Head, OISE), and Dr. Suzi Iacono (Head, OIA)

Dr. Skole welcomed the AD panel and described the intent of the meeting agenda and recent AC ERE activities. Each member of the AD panel gave a brief summary of their Directorate’s interests and recent ERE-relevant activities. In the ensuing discussion, some ADs noted that they would like the AC ERE to provide advice on ERE investment gaps, emerging areas of research, and opportunities; how to best capture and communicate about NSF’s ERE portfolio; and how ERE might use the National Ecological Observatory Network (NEON). The committee and the ADs also discussed the obstacles and challenges facing the integration of the social and behavioral sciences into ERE and their thoughts of the new management of ERE by OIA. 





4:00 – 5:00p 	Discussion with NSF Director and Chief Operating Officer 

NSF Leadership Present: Dr. France Córdova (Director) and Dr. Richard Buckius (Chief Operating Officer)

Dr. Skole welcomed Drs. Córdova and Buckius and gave them each a copy of the Gold Report. He also described the objectives and structure of the current meeting. The Director ask the committee for their input on how well NSF’s current activities match the most important recommendations in the report. Where are the gaps? She noted that Congress is interested in NSF’s Innovations and the Nexus of Food, Energy, and Water Systems (INFEWS) and Risk and Resilience priority areas, especially the opportunities for interagency collaboration in these areas. Dr. Cordova also asked the committee for their assistance identifying the scientific opportunities that could be made possible as the National Ecological Observing Network (NEON) is completed. 

The committee and the Director and Chief Operating Officer continued the discussion by emphasizing the importance of cyberinfrastructure and data, reiterating the need for continued integration across the social, behavioral, and biophysical science, and encouraging stronger connections between the science and engineering sides of NSF within the environmental research and education context. The discussion continued to explore the challenges of encouraging excellent, interdisciplinary structure from within a relatively disciplinary programmatic structure. The NSF has been and will continue to experiment with ways to better manage interdisciplinary science.    

Thursday, March 31, 2016 

9:00 – 9:30a 	AC ERE Management & Discussion of Gold Report follow up activities 

The committee discussed some of the outreach for the Gold report that members had done over the last few months, which included presentations of the report to several of NSF’s other advisory committees. They also discussed and suggested ways to improve the content of an informal, online survey Dr. Skole plans to launch soon to solicit community input regarding high-priority ERE questions. This led to a discussion about whether the bulk of environmental research in the NSF portfolio was supported through core programs or through interdisciplinary initiatives. The committee enthusiastically agreed a new assessment of the ERE portfolio would be important and helpful.   

9:30 – 10:45a 	Understanding Socio-Environmental Resilience 
Presentation by guest speaker Dr. Emily Boyd (University of Reading) 
Discussion led by Dr. Lil Alessa 

Dr. Boyd gave a presentation titled “Fostering Interdisciplinary Research for Resilience and Prosperity” in which she discussed how a broader resilience perspective can help achieve the objectives of the AC ERE. She described how a resilience perspective promotes an integrative approach, impact-led research, and a valuing of interdisciplinary research. She also discussed some of the challenges she’s encountered, including the necessity of making tradeoffs between the many dimensions of complex interdisciplinary research projects and the professional risks of working in these contexts. 

The ensuing discussion explored the contributions of utilizing a resilience frame for socio-environmental science. A focus on resilience helps advance the AC ERE’s vision of solution-focused science and design. The committee also discussed the importance of connecting science to the public and private sectors in order to enable knowledge to become solutions. It was noted that the social sciences are especially key in these contexts. The attribution of physical or environmental events (e.g. drought, heat waves) to human actions is an important dimension of these challenges that needs scientific study. The committee also discussed the need for leadership, education, and training of the scientific workforce in solution-oriented science. International research is also important in this context.

11:00 – 12:15p 	Public Participation in Socio-Environmental Science and Engineering 
Presentation by guest speaker Dr. Julia Parrish (University of Washington) 
Discussion led by Dr. Margaret Honey 

Dr. Parrish gave a presentation titled “Public Participation in Socio-Environmental Science and Engineering or Why Science Matters and Why Everyone Should be Involved.” She described the range of activities that are typically considered public participation in science, inclusive of citizen science, crowd sourcing, and engagement. She outlined the many benefits of socio-environmental citizen science including: increased inclusion of people from a diversity of backgrounds and experience in science; increased environmental literacy; increased participation in community and public policy; and creation of large scale, high quality data of relevance to natural resource management, conservation, and environmental health. She concluded by noting that limiting participation in science limits both science and society.  

The committee discussed the potential of citizen science to advance NSF’s environmental research, educational, and broader impact goals. The power of citizen science is in the spatial and temporal data coverage made possible. Such datasets are extremely valuable for socio-environmental research. NSF has a track record of big, bold, informal education initiatives and already supports a lot of citizen science projects. Promoting citizen science can help build connections between science and traditional ecological knowledge. Citizen science also promotes greater involvement of underrepresented minorities in science and education. However, NSF should be sensitive to the cultural differences that impact involvement in science and citizen science. Citizen science might also present an opportunity for connecting the arts, the humanities, and science. 

The committee discussed the use of a Broader Impact Networks and Nodes (BINNS) model for citizen science for environmental research and education. This led to a discussion on broader impacts and the committee requested an update on, or analysis of, NSF’s current orientation to broader impacts at a future meeting.  


12:45 – 2:00p 	Socio-Environmental Systems Design 
Presentation (virtual) by guest speaker Dr. Anu Ramaswami (University of Minnesota) -
Discussion led by Dr. Andres Clarens 

Dr. Ramaswami gave a presentation titled “How Can Infrastructure Promote Environmental Sustainability and Human Well-Being in Cities.”  She articulated a need for connecting science and decision makers, urban designers, businesses, and other social actors. She also examined six complexities inherent to understanding and designing socio-environmental-infrastructure systems in urban contexts: (a) transboundary environmental impact of cities; (b) multiple environmental impacts; (c) multiple and multi-scale health impacts; (e) large inequities and great hope; (f) diverse views of subjective wellbeing; and (g) multiple actors and scales for decision making. In addition to providing examples of research and urban design in action, she also discussed best practices such as co-producing an interdisciplinary framework, allowing extensive time for open discussions, finding people skilled at interdisciplinary work, and striving to understand each other’s research design practices. She concluded by encouraging the deepening of connections between science and action-oriented engineering.  

The committee noted the importance of design both in the development of scientific research projects and in the growth of cities. In developing solution-oriented science, it is important for scientists and decision makers to co-design the research. The power dynamics and politics of urban design are extremely important. Science that is ‘parachuted’ in without understanding of or sensitivity to the decision-making contexts is often rejected or ignored. The committee also discussed the fact that science has shown that altering infrastructure or policies often lowers greenhouse gas emissions much more than programs that target changing individuals’ behaviors. The committee noted that NSF doesn’t support many fields, beyond engineering, in which design within natural or social systems is a key element, like urban planning or landscape architecture. 

2:00 – 2:30p 	Discussion on Sustainable Urban Systems 
		Informal presentation by Dr. David Corman (Program Officer, CISE)

The committee asked Dr. David Corman for an informal description of NSF’s new Smart and Connected Communities (SCC) program, which is a collaboration between CISE, ENG, and SBE focused on developing the science and infrastructure to support the improvement of cities through smart technologies. The committee noted that the potential impact of these technologies could be huge. They also present significant opportunities both to study urban processes and improve urban sustainability. The committee agreed to delve more deeply into this topic at its next meeting. 

Before adjourning the meeting, the committee decided that it will draft a brief whitepaper to synthesize and summarize its discussions throughout the meeting. The whitepaper will also articulate specific research questions or topics that, if pursued, would help NSF move the ERE portfolio closer to the vision the AC ERE outlined in the Gold Report.  

4:00 - 5:30p 	Public briefing on "America's Future: Environmental Research and Education for a Thriving Century: A 10-year Outlook" at the Woodrow Wilson Center in DC 

Speakers: Dr. Roger-Mark DeSouza, moderator; Dr. David Blockstein, Dr. David Skole, 
Dr. Erin Lipp 

NSF Staff Present: Steve Meacham

Drs. Blockstein, DeSouza, Skole, and Lipp presented a summary of the content of the Gold Report and answered audience questions about the AC ERE’s vision for NSF.
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