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The Advisory Committee for the Geosciences Directorate (GEO) was held November 19-20, 2008 at the National Science Foundation in Arlington, Virginia.

Wednesday, November 19, 2008
Welcome and Introductions

Dr. George Davis, Chair, called the meeting to order at 8:30 a.m. Introductions were made.  Dr. Thomas Killeen, Assistant Director, GEO, introduced the NSF staff in attendance.
Dr. Davis announced that eight members will be cycling off the AC/GEO and requested that the members make suggestions for nominees to replace them.   Dr. Davis then reviewed the meeting agenda: 

· Coupling between directorates in implementing GEO’s vision;
· Division Subcommittee Meetings;
· GEO Vision Report and Brochure. (what GEO needs from the AC/GEO);
· Education and Diversity Subcommittee;

· COV Reports; 

· EarthScope Briefing; and
· Preparation for and meeting with NSF Director. 

GEO Updates, Challenges, and Goals

Dr. Thomas Killeen, provided an update of activities at GEO, reported on a recent management retreat, and on the status of Major Research Equipment and Facilities Construction (MREFCs).  He said that members of the new Administration’s transition team are currently at NSF talking to the Directorates.
He reported that the FY 2007 budget for NSF was $745 M and the estimated budget for FY 2008 is $752 M.  GEO is currently funding about 1,200 PIs and of the 3,900 proposals received in FY 2007, 1000 received awards. The GEO funding rate has been in decline and is now at 27 percent. The FY 2009 budget has not been passed and NSF is operating on a continuing resolution through March 2009.  The FY 2009 budget is based on the FY 2008 budget with an increase request for GEO at 12.9 percent.  The budget requested strong support for:

· Climate change studies;
· Research on dynamics of water processes in the environment;
· Ocean research priorities;
· Cyber-enabled discovery and innovation (CDI), which is NSF- wide. It has a strong computational thinking component and is currently funded at $25M;
· Major Facility Investments: Hiaper (construction complete); Advanced Modular Incoherent Scatter Radar;

· (AMISR) (construction near completion); EarthScope (construction complete, on budget); and Scientific Ocean Drilling.
The current operational observatory is EarthScope which includes the Plate Boundary Observatory, the San Andreas Fault Observatory at Depth, and the USArray network.
The budget request for FY 2009 includes a robust portfolio of education and diversity investments.  Dr. Killeen said he would like GEO to develop a diversity strategic plan similar to what the NSF Chemistry division has.  In the area of improving education and increasing diversity in the geosciences, K-12 education remains limited; undergraduate enrollments in science are flat.  Many students are not exposed to opportunities in geosciences.  Earth science is still not yet considered an essential part of a general education.
The Earth System Science Literacy Initiative is a multiagency effort to educate the public about science.  The Ocean Literacy document has been completed.  The Climate Literacy document is under review, and the Atmospheric Science Literacy and the Earth System Science documents are in process. A meeting was held to discuss the key research challenges: climate change; mitigation and adaptation; scale reduction (regional and decadal); resources and hazards; societal drivers for modeling products; risk and decision making; and designed, engineered options.  The key partners are the Directorates of Social, Behavioral and Economic Research (SBE), Biological Sciences (BIO), Engineering (ENG), Education and Human Resources  (EHR), Mathematical and Physical Sciences (MPS), Computer and Information Science and Engineering (CISE), National Institutes of Health (NIH), industry foundations,, National Oceanic and Atmospheric Administration (NOAA), National Aeronautics and Space Administration (NASA), and the Department of Energy (DOE).
The FY 2009 budget request includes funds for two new MREFC investments: 

· Ocean Observatories Initiative (OOI): It is about to launch.  It will be a network of stations for an interactive ocean laboratory integrated by a leading edge multi scale cyberinfrastructure.  It will look at cold climates and allow science to sample oceans and the extreme episodic events that have major ramifications for humans.

· Alaska Region Research Vessel (ARRV): An Ocean Observatories Initiative (OOI) investment of $5.99M was appropriated in 2008. The final design review has been completed. Ship construction will begin in March 2010.

The GEO Vision Report Working Group finished their work on the document, and provided a draft to GEO staff.  An NSF internal group was formed to finalize the main report, develop a summary brochure, and publish the document.  The theme for a possible framework that was developed at a recent retreat is Change and Complexity in Earth Systems.  Also to be included are new technologies such as high performance computing; and deep theory, high resolution observing networks.  The priorities are climate change, dynamic earth, earth society interactions and feedbacks, and Geosciences and “us”.  Strategic investments are needed to make advances in observing networks, sensors, data systems, assimilative modeling, decadal, regional earth system modeling and prediction, scaling bio-geo processes, crossing spatial, temporal, and biological organizations with society, petascale collaborator for geosciences, and earth system science literary initiatives.
To accomplish these goals, GEO will partner with BIO, SBE, ENG and other directorates.  Emergent topics workshops will be held.  The theme for Geosciences and Us will be “It’s our planet, our dynamic Earth, and island Earth.”  Pilot programs will also be conducted with both informal and formal new approaches to develop new undergraduate curricula.
Dr. Foufoula-Georgiou asked what percentage of the GEO budget goes to large facilities.  Dr. Killeen responded about 50 percent. 

GEO Partnerships

SBE

Dr. David Lightfoot, Assistant Director, SBE, said that there are many opportunities for SBE to work with other directorates, particularly with GEO.  He spoke about the partnership established two years ago in the Dynamics of Coupled Human and Natural Systems Program.  Dr. Lightfoot said that geography has become a central concern of SBE and GEO.  He is looking forward to the new Administration and thinking about initiatives that GEO and SBE could work on cooperatively, such as energy, environment and human behavior.  These initiatives were discussed at a recent NSF retreat that included program staff from all of the directorates.
Discussion:
· There hasn’t been much interest in energy expressed by the geosciences discipline and this is a time for NSF to start working on partnerships in energy management plans.  It would be good to see a focus on energy in CNH. Dr. Lightfoot agreed and noted that the technological aspect will address energy issues but it is even more important to address the human factor in using it.  Dr.  Killeen said he has been in conversations about pairing of energy and environment and human factors.  NSF is in a good position to do this since there is expertise in many areas such as engineering, computer science, social science, etc.

· There is a concern that when budgets are tight, cross-disciplinary work is the first to go.  Dr. Lightfoot noted that core proposals have a success rate of about 20 percent now and they are underfunded.  But there is a lot of interest in Congress about interdisciplinary programs.  The best approach is to promote interdisciplinarity that benefits the disciplines.  In budget cuts the core programs are protected as much as possible.  For example, CDI benefitted all directorates and the core programs as well.
· What emphasis does SBE places on global problems such as food shortages?  Dr. Lightfoot said that international problems are built into SBE and GEO since both address human sciences.
· Dr. Lightfoot said he would add education and workforce and agrees that NSF should stress their ties with world issues.

· In ocean sciences there are international organizations, but NSF has had difficulty in funding international partners.  There is lots of comparative work but bringing researchers in from foreign countries has been difficult. Dr. Lightfoot said that SBE has been successful in bringing in international researchers. There is not enough infrastructure for the social sciences but most is done on the national level.  SBE is trying to gather data from 35 other countries using sensors and it is a major resource.  

BIO 
Dr. Reskowski, Executive Secretary, BIO, said that BIO and GEO have been collaborating for 20 years.  There have been many collaborative programs such as the Ecology of Infectious Disease program (GEO, BIO, and NIH) and also Long Term Ecological Research (LTER) (12 yrs ago).  Last year BIO, GEO, and other directorates created two Centers to study the biological implications of nanotechnology. There is a natural linkage between BIO and GEO and there have been discussions with GEO, linking more in biogeochemical cycling; and multi-scale modeling. Dr. Reskowski sees this as a moment of opportunity because the new Administration seems hopeful to advance the environmental agenda both in fundamental research and in research to resolve some societal problems. 
Discussion:

· An AC/GEO member asked about the Emerging Technologies in Biological Cycles (ETBC).  Dr. Cavanaugh noted that the BE Initiative encouraged interdisciplinary work. When the Initiative ended there was a concern about how we could support all the work that came out of BE.  The solution was to transition the work into ETBC.  There was a lot of interest expressed not only in GEO but also in BIO, and many proposals were co-funded.  

· Dr. Reskowski was asked about the Dear Colleague letter in the Life in Transition theme.  The FY 2009 budget highlights three areas in of research in biology: Origin (how life came about); Energy (organisms have found ways to use energy and what can we learn from it); and Adaptation, Mitigation, or Sustainability (How do they become new systems?  What do we think about when we talk about global change?).  The proposals submitted will be reviewed in regular program areas. 

· What are the important factors to sustain and begin cross directorate projects and what works well? Dr. Reskowski responded that program officers develop relationships with each other and sometimes initiatives develop from the bottom up and support also comes from the scientific community.
· The ETBC’s great interdisciplinary approach is not top down.  This may be a mechanism to repeat as a good model for fostering cross directorate work.

· An AC/GEO member asked what kind of relationship there should be between the Intergovernmental Panel on Climate Change (IPCC) and GEO and suggested a possible workshop and working group.

· Dr. Killeen showed an international partnership inventory and asked the group to participate in building agenda to have science-driven work. He asked how we could bridge the gap between NSF, AC/GEO and the public.

· Is there was an interagency approach underway for WATERS and is there a strategic plan?  Dr. Killeen said there is interagency collaboration but it requires more work. 
· In developing ecosystems, NSF should talk to the United States Geological Survey (USGS) and the National Weather Service to build programs.  Dr. Davis agreed that there should be discussions with those agencies. 

· In GEO, ideas that are put forth by the scientists here at NSF are important. 

Division Subcommittee Meetings
The AC/GEO broke into subcommittee meetings on ATM, EAR, and OCE.

Discussion of Draft GEO Vision Report and Brochure

Dr. Killeen provided an overview of progress to date.  He reported that the committee has worked very hard on the Vision document for over a year.  The Town Hall meetings were very successful.  The document that they delivered contained the essence of an exciting vision for GEO with much relevance and intellectual content.  There was a question about whether it was the right voice and document for a strategic plan.  The Committee had a very strong image. The NSF program officers reviewed it and a cross divisional working group met every week to discuss the progress.  A science writer was hired to edit and simplify the document; however it is still not final.
Dr.  Kinter presented the committee’s review of the document’s origin.  In FY 2006, GEO was asked to develop a comprehensive vision document that was to build on the GEO 2000 and GEO 2003 documents. The projected audience is NSF management, OMB, Congress, the President, and GEO Program Officers. The updated vision document is now in draft form and has been given to the writing team. Dr. Kinter outlined some of the chapter headings as follows:

· Chapter 1: Earth complexity, Vulnerability Sustainability: Five crucial aspects of complexity; vulnerability is a two way street.

· Chapter 2: The Earth System Services, Our Grand Challenge: to Develop a Framework for Understanding and Predicting the Whole Earth as a System: interaction among earth’s component parts,  scientific frontiers, rates of change, understanding vulnerability at various scales,  prediction and predictability, integrative themes.

· Chapter 3: Meeting the Challenges: transformational research, vigorous research within and between core disciplines, building intellectual capacity, exploiting 21st century tools, virtual organizations are the future, and international perspectives.
A possible framework guideline theme is “Change and Complexity in Earth Systems” to include Priorities, Geosciences and Us, Climate Change, Dynamic Earth, and Earth Society Interactions. 
Questions for discussion posed by Dr. Kinter were:

· Is the document informative and inspirational?

· Does it raise the banner high enough to convince taxpayers and the public?

· Is it broad, comprehensive, and integrative across the geosciences? 

· Does it describe where we want to be in 2020?

· Should the vision acknowledge the current moment in history?

· Does it coalesce with the current Geo Directorate?

· Does the vision strike the right balance?

· What’s missing?

Discussion:
· Are the integrative themes pressing issues? Is the connection between energy and management clearly articulated?  It is not clear where energy fits.  

· Energy research is currently under discussion at NSF with ENG and MPS leadership, but GEO has to be included.   NSF has a partnership with DOE.  In the past, NSF’s issue was climate and DOE’s issue was energy. NSF is a scientific organization that can do a lot of research in energy but we are not the primary organization.

· Our partnerships are not particularly about energy technology management, but land use change, carbon dioxide, and natural earth.  All have connections to energy.
· A vision means something simple and should only stress important issues.  The GEO Directorate focuses on earth systems and components and the main focus is how these components fit together and how they will continue to fit together over the next 10 years, especially from the point of view of unintended consequences.
· Humans can always be associated with energy, for example, in the area of biofuels.  Energy belongs in the document and should be added to coupled natural and human systems.

· Dr. Killeen said the writing team worked with the timeline of past, present and future and then realized that the document began with the climate crisis. They found that the intellectual components were submerged in the original document and never answered the question.  They decided that societal needs and the intellectual component should be equal. That led them away from the temporal and into change and complexity.  

· The GEO 2000 document was two volumes, one short and one longer and more descriptive, however this new version was intended to be just one long volume.  An AC member suggested writing an accompanying short document.  

· The headers don’t draw attention to the Earth (page 5) so they should be revised.
· One AC/GEO member said she liked the document and thought it was directed to scientists but the language is not powerful enough; that, there is a logic disconnect; and it was too compartmentalized. 

· The first two pages need to be reworked because they are not convincing about the problems of the future. 

· There is mention of ocean sciences but not enough on ocean biology.

· Because of length limits, the document may not be comprehensive enough. It was difficult to get specifics from some of the Divisions.
· We are communicating the scientific approach that we see as visionary in the Geosciences like reflecting on interdisciplinary research but that is not enough. This document should support and enhance across those boundaries. 

· If the grand challenge is to develop a framework for predicting the whole earth, what should the focus be on after that?

· There was very little mention of marine life.
· The fundamental questions should be included but it is more important to stress that if these problems aren’t addressed, mankind will not survive.
· It would be a mistake to include a “laundry list” of all the work that GEO does.  It should address where we are today and where we will be in 10 years and describe how we get there, what investments are necessary, and the infrastructure and workforce that will be required.
Dr. Davis asked the AC/GEO members to write their opinion of what the vision statement should be and what fundamentals should be included, such as climate change, planet earth, etc. and what the document should say.  After a review of the suggestions, we should be satisfied as a team that it includes a comprehensive list and integrative themes.  The results should then be given to the writing team.
Education and Diversity Subcommittee Meeting

Dr. Jill Karsten, Program Director, Education and Diversity Program, said that there are more women in the geosciences but there is still underrepresentation of all.  There are three topics to consider: the earth science literacy initiative; defining what success is for larger programs within GEO compared to our goals; and the AC/GEO organizational structure of education and diversity subcommittee.

In addition to more traditional educational activities such as Research Experience for Undergraduates (REU) and CAREER, GEO supports some larger education-focused programs including the Centers for Ocean Science Education Excellence (COSEE), Global Learning and Observations to Benefit the Environment (GLOBE) and Geosciences Teacher Training (GEO-Teach).
Opportunities for Enhancing Diversity in the Geosciences (OEDG) is continuing and the current competition received 105 letters of intent.  There is growing interest in the community.  The solicitation included opportunities for planning grants with deadlines next spring.  The American Institute for Research is involved.
GLOBE has put together a 5-year plan with University Corporation for Atmospheric Research (UCAR). The budget may be reduced from $5 m to $2.5 M for the next proposal.  They are looking to diversify their business models and have approached other agencies such as NOAA.  A proposed new task is for climate study to tie with GEO.  GEO will be on the next solicitation. They have also built bridges to the World Meteorological Organization (WMO). 
GEOTeach is now 2 ½ years into the 4-year program.  Dr. Karsten would like input from AC/GEO if the program should be continued.  
Earth System Science Literacy Initiative:

An ad hoc working group was developed to oversee the earth system science literacy framework, but it needs more work.  A workshop was held with the science and education community and input from the workshop included in the document.  In the future there will be a town hall meeting.  A final document will be ready in January 2009 and will be distributed to the General Services Administration (GSA), USGS, and the American Geological Institute (AGI).
The purpose of this interagency initiative is to try to define what every citizen should understand about earth sciences.  The idea started with ocean literacy and an ocean action plan that has proved to be a powerful tool to frame education methods in marine concepts. The next steps were to develop similar literacy documents.  Atmospheric science literacy, climate literacy, and earth science literacy documents were developed or are in draft form.  The plan is to create an integrated earth system science literacy (ESSL) framework.  There have been discussions with the National Academy of Sciences (NAS).  Input is sought from the AC/GEO regarding desirable outcomes of this process and the appropriate strategies for achieving them.

Discussion:
· Could this literacy challenge the world in our GEO Vision book?  Maybe the Vision document could endorse it.  Dovetailing the educational component would be a good idea. 

· One AC/GEO member suggested inclusion of the literacy document in text books.  Dr. Karsten said she has already been in conversations with text book writers. 

· There is a question about NAS’s role. One scenario is for NSF to develop the document and then NAS vet it.  The vetting process has to be very significant. It must be scientifically correct and educationally relevant. 
· NAS had done a study on science literacy and maybe they could link it with this study.  If NAS promotes it, it will get to Congress and the Dept. of Education.

· Earth science courses in college are not required and are not encouraged. Administrators at universities and secondary schools have to be convinced of its importance in order to be effective.
· NSF is supporting AP programs in secondary schools and hoping it will drive reform at the undergraduate level.

· Students are not prepared to study climate without courses in quantitative analysis.   Will the document address quantitative analysis?

· Dr. Karsten said that there is a plan to develop a brochure for the Earth literacy document like the one that was developed for ocean literacy.

· Non-science majors at college should not be allowed to graduate without taking a required course in earth sciences.

· A member suggested encouraging minorities to take earth sciences courses and suggested translating the document into other languages.  Dr. Karsten agreed that would be a good idea.  

· Dr. Karsten said she is distressed because students make career paths without even knowing about earth sciences. She hopes the document will serve a second goal of educating the public who are policy makers. 
Definition of  Success for Larger Education Programs with GEO

Dr. Karsten said that GEO supports large education focused programs that include evaluation activities to document the outputs, outcomes, and impacts of the programs relative to the solicitation and the project goals and objectives.  Revised solicitations for these programs will be issued soon, and Dr. Karsten asked the AC/GEO members to help her define “success” for these programs.  She suggested some questions to be considered:  

· How do we define success?

· Does GEO have additional values?

· Are we emphasizing next generation workforce? 

· How important is it to serve NSF and build capacity? 

Discussion:
· Consider the importance of the outreach but also consider the importance of the broader impacts in the review process.  Partnering with local communities and museums will help satisfy the requirement for broader impacts.  
· For success, an educated public is most important. This factor is more important than recruiting more people into the geosciences because that will follow. 

· In answer to a question about whether there is any connection to National Public Radio (NPR), Dr. Karsten mentioned that someone at PBS had expressed interest in the Earth System Science Literacy Initiative.

· How is success measured?  NSF has some general questions related to public understanding of science.  A survey to answer that question may be included in NSF’s “Science Indicators”.

· The NSF website should be improved to get people, other than scientists, to look at it.

· The Organization for Legal and Public Affairs (OLPA) has responsibility for press releases. GEO has started to be more aggressive on some topics, for example, a document on climate change was produced and there have been 30-minute segments on the research channel on various scientific subjects that will probably be available to high schools.

· One member suggested putting material on YouTube and Facebook as a means of outreach to students. We have to think creatively and provide educational material that will attract people.

· Some states are including working with robotics to inspire students to appreciate science and technology and engineering.  NSF could become involved with that. Also, some state governors, particularly in New England, have a great interest in oceans and would probably be interested in obtaining teaching materials.

Dr. Karsten asked the AC/GEO for suggestions on using GEO to drive system reform particularly in education because it is local. She also suggested creating a subcommittee to focus more on the outreach aspect. Dr. Davis agreed and will let her know who will participate.   Dr. Davis suggested that while the subcommittee develops a diversity plan, they should also develop an education plan.   Dr. Killeen suggested including on the agenda for the next meeting a speaker on public education or a representative from EHR.  
Approval of COV Reports

Committee of Visitors (COV) for Deep Earth Processes (DEP) 

Dr. Sean Solomon, provided an overview of the COV report.  He said the findings were very positive: the management was good; and the projects have high scientific merit. The review process was fair; the outcomes were well documented and met NSF guidelines.  The program officers communicate well within EAR and across all of GEO.  This enabled balanced reviews of interdisciplinary proposals and effective teaming arrangements across programs.
DEP Responses to 2005 COV

DEP responded well to the recommendations of the COV of FY 2005. The programs have encouraged CAREER proposals; reduction in proposal times has been achieved; PO staff has been increased; several programs have expanded panel size; early career scientists have been invited to serve ad hoc; and local schools and students have been involved in selecting USArray sites.  
Transformative Science

· The COV endorsed the goal of counterbalancing the natural conservatism of peer review with a willingness to solicit and support riskier efforts that depart from the central currents and recognized that many scientific transformations are unanticipated and can’t be proposed in advance.  The COV deemed that we could recognize exciting science to be high impact, high risk.

· The COV recommended that DEP encourage community discussion of conservatism vs. risk taking in proposal writing and peer review; and suggests that DEP consider pooling a small percent of their funds to create a new initiative to promote innovative proposals that are high risk, high payoff.

· The COV looked at both multi- and single investigator awards and thought there was a good mix. Some important research topics were cross-disciplinary where such collaborations are required for progress.  Some of the multi-investigator proposals were lacking in detailed management plan.
Recommendations

· The COV recommends that a large group of awards should be made to individual PI proposals.  POs should inform potential multi-investigators to have good management plans.

· Merit review criteria appeared to be understood very well by both the reviewers and the panels.  Broader impacts were less well understood.  COV recommends that POs take steps to communicate what broader impacts are.

· For mail vs. panel reviews, the COV liked both and thought they were well balanced.  The COV was disappointed to hear that rate of return of mail reviews is only 50 to 60 percent and some evaluations were very short. The COV recommends that the POs stress the importance of the reviews to the community. Conflicts of interest were dealt with very well. 
Since the MREFC phase of the EarthScope account has ended, costs are now borne entirely by the DEP section budget.  Completion of EarthScope also introduces pressures on new projects to focus studies in North America to take advantage of EarthScope.

The AC/GEO approved the COV report. Dr. Davis announced that Dr. Solomon would be ending his membership in the AC/GEO at the end of the meeting.  He thanked him for his contributions during his tenure on the AC.
Committee of Visitors COV) for Surface Earth Processes (SEP)

Dr. Marshall provided an overview of the Surface Earth Processes Section COV.  The findings were as follows.

· The proposal load is very large.  The staff is divided between OCE and ATM.  Much of their time and effort is spent in seeking co-funding from other programs and communicating with their communities

· There is a transformative effect of the splitting of geology and paleontology into three groups. Focusing (split groups) has led to deepening and broadening. 

· The programs evaluated produced outstanding results.
· There is a serious lack of funds, low funding rates, and grant duration time and size of awards have decreased.  It is difficult to get mail reviewers.
· Grant sizes and durations are reaching the threshold of viability for doing effective science. 

· SEP funded science is critical to societal issues, and to the role of NSF in scientific outreach.

There were other program specific recommendations and concerns.   The Hydrologic Sciences (HS) section needs more theory development/hypothesis testing. The Sedimentary, Geology, and Paleobiology (SGP) section and the National Center for Atmospheric Research (NCAR) need to make SGP’s presence at NCAR work better.  Also, there are SEP-wide concerns about staff and space needs and a continued effort to recruit minorities. 
The COV also was concerned that SEP is not diverse enough, more education and outreach is necessary, the issue of broader impacts is not clear, and there was limited understanding of transformative and interdisciplinary research criteria.
THE AC/GEO received and approved the COV report.
Committee of Visitors (COV) for Upper Atmosphere Research Section (UARS)

Dr. Gombosi reported that UARS is in good shape with regard to its impact, integrity and effectiveness.  In spite of its relatively small budget, UARS has had a major impact on the Nation’s geospace environmental research effort extending from the mesosphere to the Sun. This is due to the community organized Coupling, Energetics, and Dynamics of Atmospheric Regions (CEDAR), Geospace Environmental Modeling (GEM) and Solar, Heliospheric and Interplanetary Environment (SHINE) programs as well as through its leadership of the National Space Weather Program. UARS also plays a leading role in the development of new observing technologies through the upper facilities and has a major impact on the space science community. Additional findings and recommendations were:

· The COV was concerned that there is a need to clarify the facilities’ life cycle and recommends that UARS generate a facility life cycle review.

· UARS is doing a good job supporting young investigators and REU and RET. 

· The COV said faculty development in the space sciences program is the most important new initiative in UARS.  Early results are very promising.  The COV recommends the continuation of the FDSS program in a staggered manner at the discretion of UARS. Some new hires are rising stars in their communities and starting to take leadership positions in the CEDAR, GEM, and SHINE Programs. 

· The COV recommends UARS form a college of reviewers with rotating one- or two-year membership. Each one would agree to do 5-10 mail reviews a year. This would make the mail review process more manageable and would provide a clear community service for the members. 

· The COV recommends that UARS should consider the possibility of annual submission deadlines to the core programs.

· Program officers are overworked and are not able to commit 20 percent of their time on their own research as is suggested by NSF.  

· The COV recommends that NSF consider the formation of a new section within GEO. The scope of UARS is clearly much broader than just the upper atmosphere.

The AC/GEO approved the COV report.

Committee of Visitors (COV ) for OCE: Integrative Program Section (IPS) 

This program consists mostly of infrastructure and facilities. The COV reviewed proposals for ship operations, ocean scientific support, and oceanographic facilities. Funding is at about 90 percent. The COV reviewed 30 percent of the proposals and determined that despite a large turnover of staff, there was good documentation in the proposals, an excellent staff, a good use of mail reviews and panels, and many site visits. 
Despite the increase in fuel cost and maintenance and shipyard costs, IPS was still able to continue operations.  There was good coordination and cost saving measures.
The COV found that IPS maintained existing facilities well.  There were two vessels in review. IPS used committees available to them for advice. The COV found that because of a reduction in funds, IPS is having town meetings to help them in their evaluation process. The COV recommends that NSF provide more funds for evaluation. Recommendations made by the COV in FY 2005 were resolved.

The AC/GEO approved the COV report.

With no further discussion, the meeting adjourned at 5:30

Thursday, November 20, 2008 

Dr. Davis called the meeting to order at 8:30 a.m.  He introduced Jill Shedlock to provide an overview of the current status of EarthScope.
EarthScope Briefing

Dr. Shedlock reported that EarthScope which started as a MREFC in FY 2003 had just transitioned to a standing infrastructure.  EarthScope’s s purpose is to explore the structure of the earth.  It is an integrated observing system. The observatories are the SanAndreas Fault Observatory at Depth (SAFOD), the Plate Boundary Observatory (POB) and the Seismic and Magnetotelluric Observatory (USArray). Currently the stations are in the west. There are 654 array stations committed, 450 in operation and rolling eastward at rate of 400 km per year.  Data is pouring in at 5 GB per day. So far, 8 terabytes have been archived. 
The University of Oregon has put together a plan for operating and maintaining the stations called Education and Research Network (EARN). The operating stations have been left behind for use by universities.  EarthScope is having better earthquake prediction. The available research proposals funded create greater opportunities for researchers and partnering with other directorates.  
Through an acquired surface imagery called LIDAR, which has funded 12 labs, one can see through the forests to see the faults.  The entire San Andreas area, the Eastern California Shear Zone, the Pacific Northwest, and Wasatch are all equipped with LIDAR.  INSAR Imagery is operated by the European Space Agency with satellites over European areas.  All of the above imagery is available to the scientific community.
The EarthScope Organization includes ESSC, ESNO, PBSO, SAFOD, USArray, GeoEarthScope, EMScope, and GeoFrame activities.  There is a biennial national meeting and USArray workshops linked with local university summer workshops. Seventy percent of the portable stations have been found by students after the USarray workshops.  The summer workshops are open to all universities.  There is also interagency coordination with USGS, NASA, and DOE.
Community development—The operation and maintenance plan included  13 essays outlining nascent programs of discipline based on EarthScope’s data, and 106 EarthScope research project summaries using EarthScope data.  NSF received a collaborative proposal for 5 years.  Funding totaled $107.44 M.
The facility is constructed and operational and there have been program solicitations every year since 2004. Approximately 65-125 proposals were submitted each time. There have also been supplementary awards, SGERs, workshops, and national office competitions.  The award range has been between $6 K and $434K.  Success rates have been between 24 and 35 percent.
PBO Highlights—EarthScope has very busy observing seismological events and volcanic eruptions, such as St. Augustine and Mount St Helens and an important Episodic Tremor and Slip (ETS) for a GPS time series.  PBO is consistently outperforming predictions and getting more that 90 percent of the data back.  There has been community education through workshops. 
 SAFOD Highlights—There were 28 proposals, 98 PIs and 790 requests for core/samples semi-annually at (www.earthscope.org).  The long-term goal of this portal is to be able to find any data that is needed. Fifty percent of the requests are international.
USArray Highlights—The USArray is transportable and was able to predict in 3D and helped us look at phase transitions which were unexpected. It continually senses, records, and transmits ground motions.  Exploring the Earth Using Seismology, a transportable array helping to see the record of the earthquake, shows surface waves, and constructive super-positions.

Discussion:
· An AC/GEO member mentioned his concern about the life cycle of facilities and asked Dr. Shedlock to describe how money from the core disciplines is used and what impact it has.  To date, the core programs have remained steady or increased slightly.  EarthScope was planned during the time when the NSF budget was doubling.  Dr. Killeen said the operations budget comes from core funds. 

· The Office of Polar Programs (OPP) talked about leveraging international collaboration.  Are we sharing data with Canada and Mexico to help develop arrays there? Colleagues share their data, for example, Polaris in Canada, but international collaboration could be better.  One third of the SAFOD research is international.

· EarthScope has been a model for other countries such as China.  Because they have more money, their version may be even larger.

· Dr. Davis asked what basic rules should be followed for others who may follow.  Dr. Shedlock responded a good managerial team, known problems and techniques, and a dedicated talented team. 

Preparation for Meeting with the Director of NSF

Dr. Davis asked AC/GEO members for input for the discussion with Dr. Arden Bement, Director of NSF.  Topics raised were:

· Collaboration of GEO with other directorates;
· Earth Science Literacy;
· GEO  Vision report’s grand statement;
· Information coming out of the transition of the Administration;
· Outsourcing NSF program management of facilities;
· Action plan for education and diversity.
Meeting with NSF Director, Dr. Arden Bement, Jr.

Dr. Arden Bement, Jr. met with the AC/GEO.  Introductions were made.  Dr. Davis noted that the AC/GEO is working across GEO with other directorates. There were meetings with both the SBE and the BIO Assistant Directors.  The AC/GEO also would like to explore possibilities of working with other agencies on issues such as water and energy conservation.  The AC/GEO discussed the importance of earth science literacy and will highlight the topic in their GEO Vision report.

Dr. Bement said that the transition process is very intense, engaging, and directed. Members of the transition team are currently at NSF. Their mission is to get a budget recommendation to the head of the transition team before December 1 for both the FY 2009 and FY 2010 budgets.  The FY 2009 budget looks favorable with the President and Congress both requesting a 13 percent increase, however that may change because of the present state of the economy.
Because of its complex multidisciplinary fields, NSF is in a strong position, but still requires observational tools, and good data management. Our cyberinfrastructure is strong so we can enable global science around the world.  There are initiatives in the FY 2009 budget for a national innovation system; adaptive systems technology (human brain cognition); science and engineering beyond Moore’s Law (new methods of computing to develop new architectures); and dynamics of water processes in the environment to help us develop predictive models.  
Dr. Bement said that GEO’s agenda is very important and timely .Great science has been generated by EarthScope; the Hyperaircraft has great range for climate modeling, and exciting core research is being conducted at COCHI.  The Alaska Regional Research Vessel is in the late planning stage and will be instrumental in supporting international programs in the Arctic. The OOI initiative has gone through final review and NEON is in final design review. 
Dr. Bement asked the AC/GEO to include the topic of public education in their vision document.  It is obvious that GEO has put great effort in the Broadening Participation requirement. There have been some success stories.  There has been an increase of women from 30 to 50 percent in the social sciences in the last 10 years, but not so much in the physical sciences.  There should be broader participation in the workforce at NSF and in the Advisory Committees.
Discussion:
· The new administration is focused on climate change research which is an area of scientific need that falls disproportionately on GEO; however GEO was not considered an area of growth in the American Competitiveness Initiative (ACI) nor was their much growth in the NSF budget for GEO.  How can GEO take on this great responsibility without a budget increase?  Dr. Bement said he doesn’t see a great distinction between physical and earth science.  The new administration is concentrating on global needs of equal priority and economic development.  ACI was geared more to the economy but he thinks that will shift more now. 
· Is there any chance of more money in FY 2010?  Which of the models of MREFCs do you consider successful?  Dr. Bement agreed that the FY 2010 budget is critical. Global models have shown the rate of change is faster than we thought and needs more immediate attention as does a greater understanding of latitudinal effects.  There is more understanding of how global warming can influence monsoons.

· Is there a paradigm for working with other agencies?  Dr. Bement said there is interagency activity and cooperation at NSF especially in the administration’s priorities such as climate change, homeland security, and information technology.  We are trying to develop better Global Observing Systems.  There are programs that require partnership in the Arctic and Antarctic that have worked well.  There is a 50 year old data base of the international physical year still in use which we continue to update and mine, but we’re not sure how to convert the data to new knowledge.

· There are obvious connections with the Department of Energy.  Is there a plan for interaction between NSF and DOE? Dr. Bement responded that we have had success in the past but DOE’s infrastructure which includes national laboratories differs from NSF.  It has been difficult getting users acquainted with those large facilities. NSF has made many overtures to DOE. 

· How do we address complexity?  Our vision document states that the earth system is complex and requires high end computing.  You mentioned going beyond Moore’s Law, but that will take time. Dr. Bement said we now have more robust architecture but we don’t have the software for it. We have to use our resources to invest in the software to get the full benefit of our investment.
· Is there a chance that we will revisit CDI?  Dr. Bement said the response to that initiative was greater than anticipated and we are going to try to grow the program in the FY 2010 budget. But we won’t be able to fund all the good proposals that we received. The projects we are supporting are outstanding.. 

· How can NSF reach out to the community in the area of education and diversity, particularly to young people?  Dr. Bement said that teachers in the K-12 program have benefitted from NSF’s research but in the last 5 years, funding to K-12 has dropped.  We are trying to rebuild.  ACI encourages teacher education, curricula development and technology in the classroom.   EHR and GEO are hard at work to develop new initiatives not only in K-12 but also at the undergraduate level.

· NSF needs to raise its profile. Programs on PBS don’t often get to the younger population on the street, which are familiar with YouTube and MySpace.  Is there a way to publicize NSF on those media?  Dr. Bement agrees with the concept.  Most people have access to the Internet which is a powerful tool in learning and teaching.  There is much more attention to it in the FY 2009 and 2010 budgets so that is not being overlooked.

· Some school systems are working with industry to provide engineering education since it is rarely offered as a course in K-12.  Would this work with earth sciences since it often is not encouraged in school?  Dr.  Bement agrees that we underutilize the world outside of school.  For children, the whole world is a laboratory but the problem is giving teachers the protocol to use it. NSF had a program called GLOBE which was intended to serve that purpose but it was difficult to run because teachers were not trained in understanding the protocols.

Dr. Davis noted that in reviewing the COVs, it was clear that the Program Officers are overloaded.  He praised the POs for keeping up with the workload even though the proposal level has increased while staffing levels remain the same.  Dr. Davis thanked Dr. Bement for his visit.
Informal Reports on Subcommittees

Division of Ocean Sciences (OCE)
Dr. Richardson said she was pleased to hear that staffing had improved in OCE.  The Division reported on budget, funding rates, and the progress of facilities.  There were concerns about costs and laying up of ships; regional class vehicles are delayed.  The Division was positive about special programs but felt there needed to better connections for the GEO vision document.  They thought there were some omissions in biology and also in earth and society.  OCE needs to consider the relationship between infrastructure and doing the science.  There was a concern about OOI cutting into the core budget.  It has become more of an issue than with EarthScope.  Dr. Killeen said that Earthscope does have budget contingencies.  But everyone in GEO shares those concerns—the cost of management vs. the cost of science.  He said decisions will be made with all of those considerations in mind.  

In OOI we are assuming that oceanographers will use the infrastructure so the core itself will evolve.  Dr. Richardson said that in some areas the proposal pressure was reduced.  The subcommittee encouraged that larger, longer, riskier proposals be promoted. 

Division of Atmospheric Sciences (ATM)
Dr. Pirone reported that four staff members are retiring and new staff will be coming in so the Division is in transition. The Hyperaircraft project is still developing. The high cost of fuel had somewhat of an impact but so far they were able to meet their needs.  In NCAR, there has been a recompete for management.  UCAR was selected and has been in place for a few weeks of a 5 year contract.
ATM has a computing project underway but the MESA Lab will not accommodate them. UCAR has explored other options but there is a need for a dedicated facility. There is a proposal for an NCAR/UCAR/ University of Wyoming project, but the FY 2009 budget is a factor. Dr. Kinter reported that the committee reviewed the ATM computing project and concluded that dedicated computing is necessary. There were overwhelming issues with observational facilities.
Division of Earth Sciences (EAR)
There are many challenges in EAR.  It is the smallest of GEO’s divisions, but the Program Officers have a heavy load and the success rate for funding proposals is at its lowest, 17 percent. There was a presentation on Surface Earth Processes which absorbs half of EAR’s budget. It has been divided into three programs.  New initiatives such as water dynamics will serve as leverage.  Also discussed were critical zone observatories and how to bridge and integrate paleontology and climate.
The discussion on critical zone observatories that was to be included in the vision document has been removed. Surface Earth Processes (SEP) has grown and staff aligned with the SEP community has been hired.  Critical Zone Observatories are new and meant to engender interest, but there is a flat budget.  
Working Lunch, General Discussion

Dr. Davis said that it is obvious that the Federal budget is misplaced.  At a time when GEO is so important, it would make sense to budget strategically.  Dr. Killeen agreed and said that the GEO vision document should make a good case of building the budget. There are several other important points to be included in the document. Among them are diversity plans for GEO.  Dr. Killeen said he would like to get an action plan and encourage public interest.  It should stress that we strongly recommend that the Directorate develop a diversity plan.  It should be included as a grand challenge.  He suggested looking at the Chemistry Division’s diversity plan first.  In GEO’s first vision document we stated that “by 2010 we will have revolutionized science education” but we are not there yet.  We should have a statement like that and then write a strategic plan to get there. The document needs to be comprehensive but also fluid and possibly it would be more appropriate to have a “strategic intent.” 

Discussion:
· We can try to be a leader and look at new frontiers of science but we can’t guarantee the outcome, so how do we capture this in a document? Education is not a frontier.  

· Grand challenge fits in education, but to have a grand challenge like “improving ocean literacy” does not.   Grand challenges should not be that comprehensive.

· Dr. Davis suggested saying that the route to diversification is through education. As we create literacy of science in the minds of students we will at the same time inspire people to take an interest and study earth sciences.  We could even suggest an earth science class as a requirement in high school.

· Science museums could help underrepresented groups.  NSF could develop exhibits and bring science to the masses. 

· We should proceed as follows with the document:  vision statement, grand challenges and then develop them. The following were suggestions for grand challenges:  Earth as a System; Scales; Sustainability (energy as a subheading); and Diversity and Education.  

· Include the quote “unintended consequence created b y the coupling of systems” in the document.

· Dr. Killeen said the vision statement should be kept as it was written and suggests having boxes accompanying the grand challenges.  Most of what was already written would be appropriate.  He asked the committee to prepare some explanatory boxes and submit them to Melissa Lane for approval in a few weeks. 
· Parse the vision statement and then parse the challenges.  At the level of complexity that exists, address the change, and how we predict change.  Sustainability also brings up complexity and change.  

· Include EarthScope success, OOI, and critical zone observatories.

· Three grand challenges are change, complexity, and sustainability (which includes diversity and education).

·  Grand challenges should be in the early chapters of the book.
· Sustainability is a politically charged word.  Could we make K-12 our focus?  We should encourage people to get the study of earth sciences into the schools.  For example, earth science doesn’t meet the science requirement of California universities.   But there is a move at six universities to change that.  Only two states require earth sciences for graduation.

· The problems that are holding back the workforce are huge. Our efforts should be addressed to a cohort such as K-12 and should also address science literacy. NSF as a whole might have to take on the challenge of moving a more educated cohort into the workforce. If we focus on a younger cohort just to make them literate then there will be a better outcome.  Some members said the best opportunities lie in middle school and at the undergraduate level.

· We must educate the teachers as well.  This is a community-wide problem.  AGU has become involved also.

Action Items, Meeting Evaluation, and Wrap-Up

Dr. Davis reviewed potential agenda items and agenda items for the Spring meeting:
· Dr. Davis suggested inviting a speaker who has been involved in transformative education. 

· Dr. Killeen said he is looking for AC/GEO input on Alaska and OOI that he talked about yesterday.

· A discussion about the ships in OCE.  Other topics for discussion: how we can improve the process to reduce risk, stay on budget and stay on time with MREFCs.

· Drilling vessels in terms of management and contingencies.

· Bring in representatives from tribal colleges for further discussion of diversity.  Dr. Foufoula-Georgiou could probably provide someone. 
· Bring in representative from the collaboration between Penn State, North Carolina A and T, and a South African university. 

· Communication and distribution plan for GEO vision document
· Bring in speaker on public education or bring in a representative from E HR.
Dr Davis listed action items from the meeting:

· Look at the Chemistry Division’s diversity strategic plan before writing one for GEO.
· Provide input to Dr. Karsten about continuation of the GEOTeach program.

· Subcommittee should develop an education plan as well as a diversity plan.

· A subgroup should be formed to focus on outreach in education.

· Explanatory boxes for the GEO Vision report should be sent to Melissa Lane.

· AC/GEO should develop an orientation program for new AC members.
· AC/GEO members should make recommendations for new members to serve on the AC.  They should be sent to Dr. Killeen. He is particularly interested in diversity of members, both ethnic and geographic.
Dr. Davis said he would like to develop an orientation program for new members of the AC/GEO.  He asked the group, including members who will be rotating off the committee for suggestions.  He thanked AC members, Drs. Druffel, Richardson, Pirone, and Marshall, who are rotating off the committee for their many contributions.  Dr. Davis thanked the AC/GEO members for their participation.  
With no further discussion, the meeting was adjourned at 1:30 pm. 
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