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Washington, DC

May 7-8, 2002

Tuesday, May 7 

Dr. Rafael Bras, Chair of the ESSAAC, welcomed members and attendees to the meeting.  After introductions, he reviewed the agenda.  Mr. Gregory Williams, Executive Secretary, made a few logistics announcements.

State of the Enterprise

Dr. Ghassem Asrar, Associate Administrator of the Office of Earth Science (OES), briefed the Committee on recent events and some of the challenges for OES over the next year.  OES had two very successful launches since the last meeting—the GRACE mission earlier this year and Earth Observing System (EOS) Aqua on May 4.  The Program for the next decade is shaping up very well.  Near term next steps include launch preparations for two more spacecraft:  SOURCE and ICEsat.  Both are currently in integration and final testing.  The NASA/NOAA Joint Center for Satellite Data Assimilation has been very instrumental in promoting use of data from research satellites.  This is the first time that operational agencies are taking advantage of research satellites for their operations.  Beyond the rest of this year, efforts include preparations for EOS Aura and the EOS Data Information System and Services (EOSDIS) call for proposals for maintenance and development.  For the next decade, plans are focusing on the NPP system, the top priority for OES.  The next mission that was fully funded was the follow-on to Jason.  The third mission that was fully funded was the Landsat Data Continuity Mission (LDCM).  The fourth set of missions that was approved was Global Precipitation Measurement (fully funded for the definition phase).  More detailed information on specific programs was provided in follow-on briefings later in the meeting.

In response to a question, Dr. Asrar noted that follow-on missions for data continuity (e.g., beyond EOS Aura, solar variability monitoring, etc.) are currently on hold.  NASA is in a dialog with NOAA to see if something on aerosols can be done sooner than the first satellite of the NPOES system.  As part of the FY03 budget, NASA was given funds to form a science team to look at existing algorithms that are being developed by contractors to fulfill the weather forecasting requirements.  NASA will work with vendors to improve these algorithms.  This activity will be carried out by the science team associated with the NPP mission.  In response to a question, Dr. Asrar noted that within Europe and Canada, the C-band measurements are taken care of. NASA will focus on what it needs for its science (L band).  With respect to the vision for the next decade and beyond, OES has a plan that calls out the measurements and observations that are needed.  There must be a series of venues through which measurements are obtained.  For example, some of these should be obtained by NASA through systematic measurements (e.g., aerosols).  Some should be fulfilled through small satellites.  Instead of defining a set of missions, OES has developed a strategy that provides the necessary tools to pursue the scientific questions.  The science plan will give OES more flexibility and will take full advantage of the knowledge that is gained.  As an element of the strategy, ESSP will continue over the next decade.  The main concern is whether there is sufficient budget for the line.  It does not appear that it will be adequate to meet the two objectives of the program—meritorious, new ideas; and measurements required by the Research Strategy.  One of the highest priorities is to convince OES sponsors that the investment in small satellites has high payoff and direct relevance to OES goals and objectives.  In response to a question, Dr. Asrar emphasized that OES has several venues through which it can fulfill its observational requirements.  The science strategy will be revisited once every three years.  OES is getting ready to begin the next set of discussions and the ESSAAC will be involved in those.  

Dr. Asrar provided an overview of where the Agency is going under Mr. Sean O’Keefe’s leadership.  The new “NASA Vision” is:  “to improve life here, to extend life to there, to find life beyond.”  The NASA Mission is to understand and protect our home planet, to explore the universe and search for life, and to inspire the next generation of explorers … as only NASA can.  Earth science plays an important role in this mission.  The Earth Science Program plays three different types of roles in planning and implementation.  It has the leading role in understanding and protecting our home planet.  In the second area, OES plays a supporting role by sharing technologies with the Office of Space Science (OSS) and pursuing the development of the next set of missions to measure and understand the causes of solar variability.  Education now becomes a primary mission for NASA and is included in all of the Agency’s programs.  OES will play a primary role in the development of NASA’s educational activities.  The vision and mission statement will shape the FY04 budget process.  OES is working closely with the rest of the NASA team to define what Earth science should do to support the new direction.  How NASA will carry out its vision and mission is the focus of the President’s Management Agenda in five areas:  management of human capital; competitive sourcing; improved financial performance; expanded electronic government; and budget and performance integration.  Dr. Asrar discussed the convergence of the U.S. Global Change Research Program and the Climate Change Research Initiative in terms of science, technology, and policy.  NASA has a role to play at several levels. One of the most positive outcomes of the process is the acceptance of this arrangement by OMB.  In response to a question, Dr. Asrar indicated that the investment portfolio will be balanced to address all of the elements in the OES strategy.  For example, over the past several years, there has been a shift in emphasis from the satellites to data utilization.  There are two sets of educational discussions:  how to management the educational component and what the content should be.  Dr. Asrar asked the ESSAAC tiger team to focus on the content, rather than how to manage it.  With respect to management, he indicated that the discussion is going in the direction of a distributed management infrastructure.  In response a question regarding the combined global change program/climate change initiative, Dr. Asrar noted that the science and technology management structure elevates the climate change discussion to the highest levels of the government.  There is a demand for the information that NASA generates.  If NASA can organize to give the Committee on Climate Change Science and Technology Integration what is needs, the Agency will carry tremendous influence.

ESSAC Subcommittee for Information System and Services (ESISS) Report

Dr. Sara Graves, Chair of the ESISS, reported on the last meeting of the Subcommittee.  ESISS is trying to help the Enterprise in moving toward future data systems and services within the constrained budget environment.  The tension is between how to keep the existing EOSDIS moving forward, maintaining what needs to be maintained, and carve out enough dollars for the continued development that needs to occur.  The current EOSDIS Core System (ECS) contract ends October 31, 2002.  This will need to be extended because the new ECS maintenance and development contract does not have a firm start date.  However, this extension cannot tie up all of the development funds.  “Strategic Evolution of ESE Data Systems” (SEEDS) is a strategy for evolving Earth Science Data and Systems and Services.  The Enterprise cannot let a gap occur between the current systems and where it needs to be in ten years.  The SEEDS applications to new missions reflects increased end-to-end planning for data life cycle.  ESISS acknowledged the progress made and encouraged the appropriate planning interactions with the Earth Science Technology Office (ESTO), EOSDIS, and the Federation.  ESISS recommended that a Data Strategy be written, with attendant roadmaps, as applicable.  It encouraged the establishment of a process to track information technology.  The Subcommittee also reiterated the need to establish a process for governance and community interaction in prioritization of development activities in the data systems and services area.  With respect to the Government Performance and Results Act (GPRA), the goal is to include indicators that better link data and information systems and services to enabling research and applications goals and objectives.  The ESISS applauded the Applications Strategy as briefed at the meeting. 

Dr. Dozier observed that one of the challenges is how to make a transition or departure to a new way of doing business and how to set up a structure to accomplish that.  Dr. Canavan cited two examples of transitions that might provide some lessons-learned:  the positive one was Sandia Laboratories; the less successful one was NIMA’s attempts to implement FEA.  The lesson learned seems to indicate that there is something in the magnitude of the quantitative jump that determines whether the next step can be made successfully.  Dr. Dangermond observed that the literature suggests that one successful model for transition (particularly for COTS development and implementation) is what is known as spiral development.  The technology is evolving and things can be done with distributed systems environment that couldn’t have been done ten years ago.  There needs to be a shift in the thinking within the organization.  One of the necessary key elements is a strong leader that has the support of senior management.  This cannot be “contracted out.”  In response to a question regarding urgency, Dr. Graves stated that ESISS has been concerned about the strategy and vision for the long term and how to get the most for the investments made.  More community involvement in the SEEDS process would be welcome.  Dr. Moore agreed with the ESISS concerns about sharing the maintenance and development under one contractor.   Dr. Dozier added that one of the past mistakes was trying to do all of EOSDIS through a single prime contractor.  

Solid Earth Science Working Group (SESWG) Update

Dr. Sean Solomon reported on the status of a newly completed report by the SESWG.  The SESWG has been working for about two years and has had ongoing communications with the community through various meetings.  The SESWG, together with the broader science community, has recommended a long-term vision and strategy for solid-Earth science at NASA that not only addresses critical scientific issues but also has direct societal benefits.  The strategy is interdisciplinary in nature and integrates innovative research, novel observations, and technology development leading to specific applications.  The recommended program can leverage existing activities planned by other government agencies and international partners, but it may require additional funds over what is currently envisioned.  In the near term and long term, additional missions are called out.  The SESWG report provides general guidance for program implementation.  To fully implement the SESWG vision, formation of a science and technology planning group is recommended.  This planning group should be charged with the preparation of a detailed programmatic roadmap.  In response to a question about what the SESWG “left out,” Dr. Solomon indicated that the Working Group didn’t start by throwing things out; it started with the key science questions and what NASA could contribute that would make a substantial advance.  In terms of the overall suite, most of the observations have been discussed before.  The SESWG spent a lot of time going from the scientific questions to the necessary measurements and the technology needed to go to the next level of measurements.  Dr. Somerville suggesting using the SESWG report as a strawman for other groups to start with.  It is important to have the framework standardized.  He noted that there wasn’t a sense of prioritizing in the SESWG report.  Dr. Solomon indicated that the SESWG felt that the priority was implicit in its report.  For example, in the near term, the highest priority for surface deformation is a single dedicated InSAR satellite.  The SESWG was conveying a message about prioritization in the temporal ordering of suggested missions and requirements.  Dr. Bras stated that the SESWG has done an excellent job within its mandate.  However, the mandates of the other two working groups are different.  For example, carbon and water is responding to national needs rather than the core OES mission.  This is becoming confusing and is leading to problems.  Dr. Kaye acknowledged that the groups were organized for different purposes.  The carbon group was given a specific task that was needed for budget preparation.  The comprehensive approach is intellectually preferable, but represents a large effort that is difficult within a finite time limit.  

The ESSAAC discussed the issue of integration among the core science areas as well as the working group structure and mandate.  Dr. Kaye observed that updating the research strategy should take priority.  He reminded that Committee that the dollars that go into the planning activities come out of his budget.

Precipitation 3 Hour Data Product

Dr. Ramesh Kakar, Program Scientist for Tropical Rain Measurement Mission (TRMM)/Aqua/Global Precipitation Measurement (GPM), provided a status report on the 3-hour precipitation data product.  TRMM has been very successful, but has limitations.  It does not provide measurements outside the tropics, and sampling frequency is limited.  Dr. Kakar described how the 15 hour frequency can be reduced to 3 hour frequency.  The TRMM algorithm can be added to SSMi.  Currently, both data sets are being used to initialize the models.  This is the real value in the longer term.  However, TRMM has a single frequency radar, which leads to some problems.  Dr. Kakar discussed the GPM reference concept.  The purpose of the GPM is to reduce the time resolution of measurements to 3 hours.  GPM has a dual frequency radar.  It will be augmented by a constellation of satellites provided by several countries.  By 2006-2008, the time resolution should be better than 3 hours.  Dr. Kakar reviewed the suite of satellites that are currently providing rain measurements.  OES is already working on how to build a precipitation processing system (PPS) that includes the existing TRMM system into a SEEDS prototype.  It would eliminate the need for development of a unique GPM data information system.  The GPM team is working closely with the SEEDS formulation team.  Dr. Kakar described the architecture evolution as more satellites are added.   Dr. Uccellini expressed a concern with the absence of modeling in the PPS evolutionary development chart.  In response to a question, Dr. Kakar indicated that with this system of measurement, we will be able to determine where it is raining more and where it is raining less.    

EOSDIS Performance

Ms. Martha Maiden discussed the status of EOSDIS, the enhancement of support for Terra, check-out for Aqua, and challenges in the next decade.  EOSDIS is the present generation EOS workhorse, and includes the Distributed Active Archive Centers (DAACs) and the Science Investigator-led Processing System (SIPS).  In addition OES supports additional data product generation and distribution activities through a number of systems, partners, and centers.  The latest release of ECS has improved performance and stability.  Initially, Terra had a difficult bit error rate.  After identification of the problem, EDOS software was patched.  Today, there is nominal 99% throughput with 1% data unusable.  High data volumes stressed interfaces.  Science information system data tracking tools were introduced and the systems interfaces were tuned.  Throughput of systems is smooth.  Initially there were data production difficulties, but today, EOSDIS typically completes full production of scheduled products with additional reprocessing capability.  The other issue that is being worked on is EOSDIS data access.  Search performance has been improved via the addition of memory and tuning.  OES is looking at new technologies for large volume databases.  Another data distribution challenge is distributing large volumes of EOS data to the community.  DAACs are keeping up with demand although electronic delivery is nearing saturation.  In response to a question, Ms. Maiden indicated that the number of inquiries is about 3000-5000 per day.  She provided some of the search performance results.  Dr. Uccellini noted that it is important that the ESSAAC see how the performance results measure against the total number of users.  Ms. Maiden stated that overall, user satisfaction is increasing.  Upon request, she provided some User Working Group survey comments.  One of the lessons learned is that a single data system cannot be all things to all people.  EOSDIS Data Pools are imminent, and ECHO will be available by the end of the calendar year.  In addition, OES has the larger SEEDS strategy that addresses the evolution of the current capabilities.  The challenge for the next decade is to answer a set of defined science questions and provide data distribution systems and information products and services that serve national applications.  What is needed is timely delivery of information to the end users at an affordable cost.  Ms. Maiden showed the FY01 GPRA metrics for data dissemination.  She indicated that OES is looking at a more distributed system, more tailored for the end user.  There is grass roots innovation through the Federation and the DAACs.  In response to a question, Ms. Maiden indicated that OES is looking for innovative proposals on what it will take to maintain the existing system.  There will be one contract (one contractor) for EMD; however, OES does not have to use the EMD contract for all development activity.  NASA can have a maintenance task, and that can be the only task issued under the contract.  The ESSAAC was concerned about “development” being under the EMD contract.  Dr. Dozier commented that one of the disadvantages to having a single contractor is that contractor becomes very powerful and Congress becomes involved.  Dr. Bras encouraged OES to consider a term other than “development” to describe the sustaining/adaptive engineering aspect of the EMD contract.

Technology Infusion

Mr. George Komar, Program Manager of the Earth Science Technology Program (ESTP) presented a technology assessment report covering the specifics of future critical path technologies that are needed for the Enterprise to complete its science agenda.  This topic was requested at the last ESSAAC meeting.  Everything that is done in technology has a relationship to one or more of the science questions.  Dr. Komar described the path from measurement needs to technology capability.  It starts with meetings and workshops to engage the community to get feedback.  One of the things created out of the activity is a technology requirements database.  ESTP then releases a NASA Research Announcement (NRA) or Cooperative Agreement Notice (CAN), and conducts a gap analysis.  Suggestions are made for the next series of solicitations.  Mr. Komar showed the focus for technology solicitations since 1996, and the technology investment distribution for FY01-02.  The Instrument Incubator Program is producing its first set of graduates:  a delay doppler phase radar altimeter; a low mass, low power radar; an ultra stable microwave radiometer; a gas and aerosol monitoring sensor craft; an integrated UV-IR spectrograph and imager; and a wide field imaging spectrometer.  OES works very closely with Code R and the IT Program at Ames Research Center, as well as the NRO and the DOD component.  EO-1 (in the New Millennium Program) validated 9 breakthrough technologies.  Mr. Komar noted several other technology infusion “success stories.”  Some of the remaining technology challenges include:  laser/lidar (in the frequencies); information knowledge capture (intelligent distributed systems and dissemination of knowledge); communication (internet in the sky); and large deployable antennas.   Mr. Paules encouraged input from the Committee regarding contacts in other agencies or organizations.

In response to a question, Mr. Komar noted that EO-3 is a technology demonstrator.  There is a strong link to NOAA on the GIFTS instrument.  OES is looking at how to bring in a broader set of participants to look at what can be done with the capability.  Dr. Dozier recommended a team of engineers and scientists, working together, to make the plausible trade-offs for these technology demonstration missions.  The best results have come from teams of engineers and scientists working on instruments. Mr. Komar noted that this is happening in the EO-3 program.  Currently, the team of scientists on GISS are primarily meteorologists.  The money for development of algorithms has not been provided.  Dr. Uccellini emphasized the need to have an end-to-end process that offers the potential for science as well as technology demonstration.  The ESSAAC agreed that if anything is put in space, NASA should try to get some science back.  Involvement of the science group from the beginning would maximize this objective.  Dr. Asrar noted that there is a second class of technology demonstrations that involve components of systems (e.g., large deployable antennas) that could affect a variety of missions. These capabilities need to be demonstrated in orbit.  For these particular technology demonstrations, there may not be any scientific demonstration.  

Wrap up discussion with Dr. Asrar:

Dr. Asrar reported on his meeting the previous day.  There was a set of discussions on the direction of the program and the set of issues facing OES over the next budget cycle.  The presentation on the applications program captured the interest of the participants.  All in all, the response from the Chair and the membership was very positive.  Dr. Bras noted two concerns:  (1) a concern about the future (the issue of how to make the Enterprise one that produces things as well as invests in new ideas, and the issue regarding the limitations of the ESSP); and (2) a concern that the future lacks concreteness in terms of what the missions will look like and whether there will be resources to support them.  Dr. Asrar shared this concern, but noted that OES needs to have more than missions in its strategy.  The work to develop a science focus and a science-driven plan has served OES well.  OES has gotten a reasonable down-payment on the next decade of missions as well as a reasonable budget for the science program.  Dr. Bras noted that OES is still far behind on an implementation plan, and some of the ESSAAC concerns would be addressed by having such a plan.  The ESSAAC agreed that it is very important to have a good science plan, but it is also very important to articulate a trajectory forward.   Dr. Asrar noted that Dr. Kaye would discuss the Science Plan and the roadmaps on the following day.  He invited the ESSAAC to help OES in developing the details of the science plan.  With respect to organization, he noted that ultimately, it is not how NASA organizes itself, but how the community organizes itself to get the job done.  Dr. Uccellini observed that OES responded positively to the ESSAAC’s earlier recommendation to have more balance (science) in the program.   

Wednesday, May 8 

R&D Criteria from the President’s Management Agenda

Ms. Sarah Horrigan (OMB) had a discussion with the Committee on the President’s Management Agenda.  The President’s Management Agenda was published last August and contains 14 different initiatives that the President is focusing on for managing the Federal government.  All of the initiatives are directed toward getting programs that produce results and people who are accountable for Federal dollars.  It has five overarching areas: management of human capital; financial performance; competitive sourcing; integration of management and budget; and e-government.  In addition, there are nine “agency-specific” programs.  OMB has been very involved with the R&D Criteria program.  The purpose is to give decision-makers more useful information upon which to make decisions on R&D programs and judge a research portfolio.  The criteria are: quality, relevance, and performance.  This program was started last year with a pilot program in the Department of Energy.  There is a long continuum of basic research to applied programs.  Earth science falls somewhere in between.  It has very specific questions on which annual progress can be demonstrated.  One question is how these R&D criteria relate to the GPRA.  Within OMB, there is a view that the GPRA has not been implemented in a way that is as productive as it could be.  In some agencies, it has merely become a paper exercise.  Two years ago, OMB was looking for the intellectual underpinning on how the Earth science program was going to move forward.  Since then, it seems that OES has not made the kind of progress in implementing the strategy that OMB would have liked.  

In response to a question, Ms. Horrigan noted that in June 2000, OES was talking about an end-to-end strategy. There has been an ongoing discussion about the questions and how they relate to missions (a question does not equal a mission).  In preparing the FY02 budget, OMB got from NASA a mapping of the questions to a set of missions, when what OMB was asking for was a set of prioritized questions that drive the program.  Due to time constraints, OMB agreed in the FY02 budget to hold off on the end-to-end understanding and go ahead with some of the missions in the FY02 budget.  In spring 2001, there was still little progress on the questions, and it was still missing in the FY03 request.  In June 2001, the President announced a Climate Change Research Initiative (CCRI), and OMB needed to review the existing programs.  It held off on developing the EOS follow-on missions with the exception of those that had a clear path to an operational program.  The highest priority is the NPP mission, which is the bridge mission to NPOESS.  This is the key to getting some key measurements into an operational program.  OMB has also supported the LDCM and the Jason follow-on.  Until there is an overall vision, OMB has held off on other missions.  The roadmaps are a good first step, but it has been two years after the research strategy.  Unless the questions are prioritized 1 through 23, 23 different roadmaps do not provide the ability to make trade-offs in making decisions.  Dr. Moore asked for Ms. Horrigan’s reaction to a flexible “queue.”  For the larger budgetary items, we need to articulate what the next set might be.  Dr. Horrigan agreed that things should not be locked in place.  There is an initial negative reaction to a mission queue because of its rigidity.  OMB has been thinking about the program as a series of scientific questions, and it may or may not be a mission that answers those questions.  Dr. Bras noted that the ESSAAC was comfortable with the research strategy that was developed two years ago.  The Committee would like to see more in terms of implementation.  The science will have attached to it some big budget items that nobody else can do.  This will have to imply a queue, but it needs to be a queue with some flexibility.  

There appeared to be confusion about what OMB would like to see.  In response to a comment, Dr. Asrar indicated that the “end-to-end strategy” represents what it takes to answer the questions, with a balanced portfolio.  NASA focuses on the NASA-unique aspects.  With respect to ESSP, Ms. Horrigan indicated that OMB has always been very supportive of the Discovery and Explorer programs in Code S.  OMB was also supportive of ESSP in concept.  However, ESSP is different from the Code S programs.  The concern with the ESSP missions was that some of the missions became so critical to the data that they couldn’t fail.  There is a lack of understanding of the overall vision on where the program is going.  Dr. Bras observed that ESSP is the only mechanism for new ideas and the ESSAAC is concerned that it seems to be stalled.  Dr. Uccellini noted that the approaches that are being taken (R&D goals) do not seem to have staying power.  This will not allow the riskier endeavors to move forward.  It takes a long time for some things to bear fruit.  Some of the ESSAAC members felt that something like the former “queue” structure (English queue and French queue) is needed in order to cut through the “fog.”

Science Roadmaps for Performance Measurement & Research Strategy Revision Process

Dr. Kaye reviewed the principles for updating the research strategy.  He indicated that the desire is for evolution, not revolution.  The strategy will likely maintain its present framework, but will reflect changes in the state of the science as well as the internal Agency and external Federal context, especially the CCRI.  The timing is driven by the requirement to fit into the development of Enterprise and Agency plans while allowing for ESSAAC and external review.  Dr. Bras agreed that timing is an issue.  There have been some major changes in the Agency’s mission, e.g., education has a much more prominent role.  There is an issue of how to evolve the science plan and how to further the implementation details.  Dr. Bras questioned where OES wants the ESSAAC to put most of its effort.   There is a renewed emphasis on getting information and knowledge to the decision-makers on national issues.  In response to a request for guidance, Dr. Kaye noted that what is needed is a revised plan (with questions) in early October, with a draft of the Research Strategy to the NRC in December.  The implementation plan chapters would be updated while the NRC is reviewing the documents.  Dr. Kaye noted that the questions and some of the specifics are what are important for the ESSAAC to focus on.  Dr. Bras asked Dr. Kaye to be very specific in the guidance to ESSAAC.  He also suggested mapping some of the implementation strategy against one of the roadmaps; the ESSAAC could then respond to that.  Dr. Kaye discussed some implementation ideas.  He suggested community groups led by ESSAAC members, specifically focused on updating the research strategy.  The groups need to be interdisciplinary in nature.  Dr. Bras indicated that he would interact off-line with the Committee.  He emphasized that the Committee groups cannot start with raw data; the staff needs to present digested ideas to the working groups.  Dr. Kaye stated that the staff is prepared to work with the ESSAAC.  The ESSAAC discussed whether or not a workshop would be feasible.  In the end, the community needs to feel that it has had an opportunity to make input and that the ESSAAC is part of the review process.  In response to a question, Dr. Kaye discussed the aims of the roadmaps.  He indicated that initially, he has asked the staff to work through 23 roadmaps because there are 23 questions, but these need to be condensed to a more finite number.  In response to a request, Dr. Kaye walked the Committee through one of the roadmaps.  The atmospheric chemistry roadmap and the carbon cycle roadmap are the most mature.  The ESSAAC felt that 23 roadmaps is too many (by a factor of 5 or more), but some of the members felt that OES is on the right track with the development of roadmaps.  One suggestion was to set up four or five groups like the SESWG to work on this.  Implicit priorities could be made more explicit.  However, for the short term, the action must be dealt with as expeditiously as possible.   On the other hand, Dr. Canavan observed that the framework and process that OES is using does not seem to respond to what is needed by OMB.  He suggested generating a framework for the program that could be communicated successfully.  Dr. Moore noted that what is still missing is the implementation process beyond the ESSP missions.   Dr. Asrar observed that what OMB is asking for is the following:  how to answer the science questions (implementation), the logic to establish priorities, and how to integrate it all to provide the answers to the big questions.  Dr. Horrigan agreed that she is not averse to collapsing the 23 roadmaps into four or five, but that she would like to see how it all comes together.

Roundtable with Center Directors and Representatives

Participants:  Ann Whitaker (MSFC), Jerry Creedon (LaRC), Kevin Petersen (DFRC), Scott Hubbard (ARC), Al Diaz (GSFC), and Charles Elachi (JPL).

The purpose of this session was to understand the perspective of the Earth sciences within the field Centers.  MSFC has the Global Hydrology and Climate center, located off-Center, bringing in industry and academia.  LaRC has atmospheric chemistry (one of its three missions).  Dr. Creedon noted that a lot is happening at the field Centers.  Potential outsourcing could have a dramatic impact on the way the Centers operate in the future.  In addition, there is a Strategic Resources Review.  The Administrator is emphasizing “one NASA”—more cooperation among Centers.  DFRC’s job is supporting the suborbital part of the Earth sciences program.  The primary job is mission coordination and mission management.  DFRC is also working with OES to look at a variety of new platform opportunities.  ARC has two categories that relate to Code Y:  basic science (PI-driven basic research, airborne science deployment, and astrobiology) and technology (high performance computing, super-computing cycles, intelligent data understanding).  GSFC is about 35% Earth science.  Its principal roles are science enabling.  GSFC has a large science organization.  The Center provides support to HQ in the development of plans and strategies.  GSFC has program management responsibility for EOS and responsibility for transition missions (NPP), and supports the Enterprise computing requirements.  Competencies will be focused in various Centers, and the Agency will take advantage of those competencies where they exist.  GSFC and JPL will provide mission management, supported by the other Centers.  JPL has about 20% of its effort in Earth science.  Its role is involved in strategic missions (solid Earth and geodynamics, oceanography, and atmospheric chemistry and dynamics) and competitive missions (JPL supports outside PIs, e.g., GRACE).  One key element under both of these programs is technology.  JPL manages the New Millennium Program (NMP).  

Subjects discussed:

· Information technology and how ARC sees the results of research integrated and transitioned into the Earth Science Enterprise.  ESE has need for advanced computing technology.  Although ARC is a Code R center, it works with all of the Enterprises.  One of the specific Code R programs that ARC is responsible for is the computing information technology program.  ARC has worked on accelerating the global change modeling capability and is formulating a task with GSFC to grow this activity.  

· Lasers.  LaRC has been working on a plan for what is needed from lasers, the three or four fundamental issues, and a modest program involving LaRC, GSFC, and ARC (for information technology aspects).  It uses a testbed structure and affords the opportunity for the outside community to test components or capabilities.  This didn’t make it for funding last year, but there are hopes that this activity will be funded this year.  It uses the best of what each Center can bring.  

· Pushing the relationship with DOD further.  The mission statement points to a closer cooperation with other agencies (DOD) at an Enterprise and mission level.  Mr. O’Keefe feels very strongly about this.  About 80%-90% of the basic technology is the same; the application is different.  For example, JPL is working with the Air Force on a joint technology demo for a highly efficient radar interferometer.  Mr. Diaz noted that the vision statement should not be extended to any specific conclusion yet, e.g., a unified “space force.”  More often, there are scientific resources that DOD is interested in.  The concern is about whether the data then becomes unavailable.

· The Federal Acquisition Inventory Reform (FAIR) Act and the NASA role.  From a NOAA perspective, there is a core of expertise at NASA, focused on satellite data.  This is a resource for the country.  The ESSAAC needs to watch the FAIR Act and its implications.  In response to a question, Dr. Creedon explained the FAIR Act and its categories:  inherently governmental functions; and commercializable functions, further divided into the following—a core function as decided by the Administrator, out-sourcable functions (on a cost basis), a non-research specialist, ten or fewer people in a function, and research support people.  Each Center Director must categorize his inventory and explain the ramifications.  The President’s Management Agenda has a statement about competitive sourcing for the existing inventory.  Agencies must be pro-active in promoting competition.  To date, NASA has had limited experience with A-76.  DOD has achieved savings of 20%-30%.  The primary motivation for outsourcing is the limited number of civil servants.  Centers have outsourced as much as possible.  What are different now are the mechanism (A-76) and the “goals.”  Within NASA, a group has been established to review all of the inputs.  Dr. Creedon noted that in the short term, outsourcing costs more money.  Also, the DOD database is silent on whether the costs saved were the same after the initial period as they were initially.  Mr. Diaz emphasized that this is not about down-sizing, but is about getting more effective government.

· SRT and 30 meter data and constraints on availability of the data.  Dr. Asrar noted that NASA is bound by the State Department’s MOU’s and international agreements.  NASA is trying to navigate through the policies.  The SRT mission has opened a number of doors to the community at large.  High-resolution data that is available through the private sector will be a forcing factor that will help adjust government policy.

· The input of the Centers into the long term strategy for research questions and the roadmap.  Dr. Elachi noted that for solid Earth and oceanography, there has been a good relationship between the science community and Headquarters.  Mr. Diaz commented that GSFC also enjoys a good relationship with Headquarters and the scientists.  Mr. Creedon added that the LaRC scientists feel very involved.  Dr. Hubbard noted that the ARC scientists feel very engaged in the strategic planning process.  He indicated that his scientists have the following question:  Given the new NASA vision, is there some re-emphasis that the Earth science program can make on the “life” aspect?

· The Earth Science framework (is it the right one?), within the context of the new mission statement.  Mr. O’Keefe is very serious about the initiative to understand and protect the planet.  OES may need to explain it better.  Dr. Creedon observed that the research plan is very good.  The ESSAAC needs to read the NASA mission document in its entirety.  There is the suggestion of a change for the Earth Science Enterprise.  There may need to be greater attention paid to the ultimate use of the data.  Earth science in NASA is part of a larger, national Earth science program.  The Administrator is an integral part of the Administration.  He can have an impact on the outcome of national discussions.  There is a way to get him stimulated and engaged in a positive way.  Every new initiative will be looked at through the lens of the new NASA mission statement.  

· Recruitment and retention of personnel.  Mr. Diaz noted that one of the pillars of the human capital plan is recruiting and retention of people needed to do the missions.  Everyone is working hard to identify impediments.  Mr. O’Keefe is committed to “freedom to manage,” and legislative initiatives are being forwarded to him to help relieve some of the constraints and impediments.

· Education and the appropriate role for NASA in the national agenda.  A team has been formed under Paul Pastorek to look at the structural response to the new direction from the Administrator.  The status quo (highly distributed, uncoordinated) will not exist anymore, but the new framework probably won’t be a monolithic, highly structure system either.  The team is taking the position that a dialog is needed first with the agencies that have specific missions in education (NSF and the Department of Education).

· Dr. Bras encouraged the Center Directors and representatives to submit items to the ESSAAC that they would like to see on future agendas.  In addition, he invited the Directors to attend (or send representatives) to the Committee meetings.  Dr. Elachi encouraged the ESSAAC to meet at the Centers from time to time.

Applications Strategy & Next Steps

As requested at the last meeting Mr. Ronald Birk provided an update on the Applications program.  The Applications program is impacted by the first line of the mission statement, and it fits very well with the strategy that has been put in place.  The core driver of the Earth Science Enterprise is the science.  The science is driven by national agendas.  The purpose of the science is to increase knowledge.  Policy support and decision support are served by that knowledge.  Applications are specifically focused on serving decision support.  It is important to have a physical system that will accommodate the outputs of the program into the public systems.  The benefits from the decision support systems will have a significant socioeconomic value--$1 billion or more.  Twelve specific national applications have been identified.  Mr. Birk briefly showed the eight roadmaps that have been developed to date.  A review will be presented to OMB on June 6.  Each of the decision support systems is owned by another agency and NASA is working in partnership with those agencies.  The public health agencies and the DOD have embraced this approach.  Outputs from the science roadmaps are inputs to the applications roadmaps.  Dr. Moore cautioned that having the roadmaps so similar undercuts the point.  He suggested that there be some uniqueness in each roadmap.  The program is working to prioritize each of the national applications, with the first driver being socioeconomic impact.  Some of the challenges are:  the availability of model output (no longer the primary challenge); the opportunities exceed the capacity to serve; the incompleteness of the infrastructure; the lack of interoperability; the maturity of decision support systems to assimilate Earth science data; verification and validation of operational performance; and maintaining the focus on creating the knowledge that is the foundation of the Enterprise.  The strategy will be reviewed by the NAS by December 2002.  The next step is to lay out the system engineering diagram that will identify the implementation steps (to be completed by September).  Future topics for consideration by the ESSAAC could include verification and validation, benchmarking, and education.

Dr. Goodchild expressed a concern about how the model of the applications process proceeds.  He felt it was impractical if it separates research from applications.  Mr. Birk noted that the program is working on developing closer ties with the Research Division.  All of the national applications have science as a principal driver.  The Applications program’s job is to make the fundamental connections and to build in the system engineering components.  Dr. Dozier noted that one of the major challenges is the transfer into operations.  Some of the people who work on the interpretation of the NASA assets need to move to the applications users.  Mr. Birk agreed and noted that a challenge is moving from local pilot projects to national benchmark applications.  The program’s interest is in benchmarking the solutions.  This model has had some practical successes—fighting wildfires, developing terrain specifications for aviation safety, etc.  Dr. Uccellini felt the presentation was reassuring—it looks like OES is getting the plan right for transferring applications into operations.  Weather should be prominently mentioned.  Dr. Jacobs observed that the applications seem to have a local focus.  Understanding climate change is moving into the policy arena, and this is critical to the development of international environmental policy.  Mr. Birk noted that the Applications program recognizes the international aspect of each of the applications.  They have natural extensions to the international domain.  The ability to serve policy decisions is more complex than the ability to serve decision support.  Dr. Asrar added that science must have relevance when it comes to policy decisions.  This is a national mandate and is part of the reorganization of the national research program.  Dr. Bras noted that the presentation showed that applications are devoted to the decision support system.  In fact, there is a lot more to applications.  Earth science deals with where we live, and it is crucial to us.  There should be very little separation between science and applications. In the coming years, relevance will be extremely important.  We must make applications part of science.  In response to a comment, Mr. Birk noted that there is a challenge in defining the specific end-state when talking about policy.  At the CCRI meeting, it was apparent that there is still no mechanism for delivering information to the policy-makers. Dr. Dangermond suggested that the applications program think about establishing a users group.

Remarks from the NASA Administrator

After Committee introductions, Dr. Bras asked Mr. O’Keefe to share his thoughts on the new NASA vision and the Earth science program.  Mr. O’Keefe thanked the Committee members for their contributions and engagement with NASA.  He noted that the NASA vision was a collaborative effort among NASA’s Center Directors and Enterprise Associate Administrators.  It emerged from a lot of discussion and interaction.  There is an undercurrent that recognizes there are limitations.  One of the biggest challenges is a human talent constraint.  There is a diminishing competence and capability within the larger science, math, engineering, and technology community.  There is a clear imperative to focus on education as a core mission objective to inspire the next generation of explorers and to populate the cohort of scientists, engineers, and technologists.   Because of this constraint, NASA must be very focused and selective on what it does.  This is not peculiar to Earth science, but is specific to the scientific community overall.  Mr. O’Keefe asked for the Committee’s help in working through this challenge.  Defaulting to something that is familiar is counterintuitive to what NASA must do.  Instead, we must focus on the breakthrough opportunities and where the technology limits are.  This is a constant challenge.  NASA cannot afford to be incremental in its thinking.  The ESSAAC could advise on where NASA should focus its attention—e.g., on those questions or areas that only NASA can address or achieve.  In addition, the ESSAAC could identify those areas that might be informative but are not areas that NASA should be pursuing because someone else could do them.

Dr. Bras noted that the Earth Science Enterprise deals with the one planet that matters—where we live.  In terms of the impact on the future of humanity, Earth science is an inherently applied activity that results in better quality of life for everyone.  One of the frustrations is articulating all of the elements in a way that conveys this importance.  One of the ways one can approach this is to create a “virtual Earth.”  Mr. O’Keefe found this to be an interesting idea.  He noted that one thing that opens up another set of doors is coordination within the Federal establishment when there are common objectives (e.g., climate change).  Secretary Evans is sponsoring a regular activity, beyond just climate change.  The second venue that is more particular is to be more pro-active with the national security establishment.  There are a number of things that NASA does that the DOD didn’t know about, but that looked to be a superior way to achieve the DOD objectives.  The same is true in reverse.  DOD has technology applications to what NASA does.  There is an opportunity to leverage technology with the Air Force for launch vehicles and aerospace initiatives.  This has bearing on the Earth science activities.  We are looking for those kinds of opportunities within the government establishment overall.  This, in turn, will open doors elsewhere.  

Dr. Moore asked about the discussions associated with the CCRI—will we begin to see challenges back to NASA to step up to the fundamental problems?  There are contributions that the Agency could make to climate change questions, but it will require a challenge back to the President to go forward.  Mr. O’Keefe indicated that if there is a solution set that requires NASA’s participation, and the Agency can develop and make the case, it will be supported.  However, NASA needs to perform due diligence to make sure that it is not available elsewhere.

Dr. Jacobs noted that a concern in the academic community is the opportunities for young scientists.  Mr. O’Keefe indicated that there will be opportunities, and it will be in a range of disciplines.  There is an aging cohort that will be retiring, and that core needs to be replaced.  It is just as serious in the aerospace community.  Mr. O’Keefe emphasized that the President is not after smaller numbers of civil servants; the number one item in the President’s Management Agenda is strategic management of human capital.  In response to a question, he noted that NASA is looking for strong, collaborative programs for technology development; however, NASA is somewhat out of sync with the Air Force on the timeline of technology development, but the Agency is working this.

Dr. Katsaros raised the issue of the cumbersome time and effort associated with the proposal-writing process.  Mr. O’Keefe understood the issue and was sympathetic to the concern, but stated that it is the price that a public agency must pay for ensuring equity in allocation of research dollars.  

Committee Deliberations

Dr. Bras highlighted the ESSAAC issues and concerns.  The Committee heard several reports, including the report by Dr. Asrar on the evolving NASA vision and mission.  The Enterprise needs to articulate its mission within that view.  Another Committee concern was the ability to generate new concepts and ideas.  The budget for this is quite limited, e.g., for ESSP.  The report from Dr. Graves will be summarized with the comments on EOSDIS.  All of the ESSAC members have agreed that EOSDIS is operating and providing products as required.  It is infinitely better than it was some years ago.  Two issues arise:  operational, in terms of whether it is doing as well as it should (the ability to respond to searches, etc.); and procurement of the new activities (getting into a single contract for maintenance and development).  The ESSAAC felt that maintenance and development should be kept apart, and that they should be well understood.  Another core issue is maintaining the services while trying to jump ahead (and the issue of custom vs. COTS in the follow-on system).  The metrics being presented did not give a clear picture on the nature of the data use.  These numbers need to be presented to get the true picture.

With respect to technology, nobody questioned that technology demonstration is the main purpose; however, technology can be demonstrated better with input from the scientific community and the scientists should be brought in as early as possible in the process.  

The discussion with OMB was revealing.  There is a disconnect between OMB and OES.  This presents challenges on how to move ahead in ensuring that the value of the Enterprise is known by OMB and the nation.  This is crucial.  In terms of the science, the strategic plan achieves its goals; however, we need to further develop some implementation strategies.  We are struggling with the method on how to do that.  The ESSAAC will try to create a way to provide some help to the Enterprise, both for the next revision to the research strategy and translating the science plan to an implementation plan.  Dr. Moore suggested five roadmaps, corresponding to the five overarching questions.    Dr. Bras emphasized that the ESSAAC needs to react fast for the short term issue (evolution of the science document and a more credible version of a roadmap at a high level), as well as acting on the longer term issue (integration).  OES should be pulling talent from the field Centers to provide architectural help to Dr. Kaye.  Over the longer term, four other committees or panels are needed to do what the SESWG did.

The roundtable with the Center Directors was very useful and informative, and the ESSAAC appreciated their participation in the meeting.  

With respect to the Applications strategy, the ESSAC felt that it was somewhat myopic—it seemed to focus on the decision support systems exclusively.  Applications are broader than decision support systems.

Proposed agenda items for the next meeting:

· Report on the systemic education study (an Agency-wide approach to education)

· The human interactions side of the Earth science program (e.g., a report from SEDAAC)

· The Earth science vision

Dr. Bras invited other agenda items.  The next meeting will be in the October time period (tentatively, October 24-25).  
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June 5, 2002

Dr. Ghassem Asrar

Office of Earth Science, Code Y

NASA

300 E Street SW

Washington, DC  20544

Dear Ghassem:


Thank you for spending so much time with us last May 7 and 8, 2002.  ESSAAC truly appreciates your commitment to the process.


ESE should be congratulated, again, for its continuing success in implementing the community’s earth observations agenda.  The successful launching of GRACE and AQUA is another major milestone.  We share your pride in the accomplishments.


The NASA Vision/Mission statement, articulated by Administrator O’Keefe and you, is refreshing.  As it should, it puts life on Earth at the top of the agenda.  It is implicit that NASA brings some unique technological and space observation experience to that broad mandate.  That uniqueness should always be clear.  Some of us would like NASA’s logo to reflect this new Vision/Mission more accurately, for the sake of a consistent message.


The President’s new Science and Technology Management Structure (also discussed by Administrator O’Keefe) elevates the issues to the highest levels of government.  We applaud this move.  It will work as intended if, and only if, Cabinet members move science and technology to the top of their priorities and busy calendars.


The new focus by NASA and the Administration on human capital and education requires that we revisit ESE’s plans along these directions in the next meeting. 

ESSAAC re-iterates its concern about the growing inability to fund innovative ideas for space observations.  It is becoming more evident that: (1) the ESSP program is not sufficient to support the science agenda at the exploratory level; (2) ESSP is in real danger due to the budgetary pressures.  We acknowledge the Agency’s commitment to NPP-NPOESS.  It is needed.  But the erosion of efforts in systematic (GPM delay) and exploratory (ESSP delay) continues to be cause for concern.  Some argue that a clearer plan for future missions is lacking.  We agree that ESE cannot go back to the era of observations and technology for their own sake.  Yet our science plan should lead to a reasonably well defined set of needed observations, ground or space borne.

We were briefed by the information systems subcommittee (ESISS) and also heard a report on EOSDIS operations. This topic remains one of utmost importance, and utmost concern, to the Enterprise. Indeed EOSDIS has been an issue at every ESSAAC meeting in the last ten years. After a decade of substantial investment, EOSDIS performs some of its tasks well. NASA has developed an effective strategy for ingesting large data volumes and computing standard science products. The scientific community also has confidence that the data will be available, unblemished, for decades to come, and the DAACs have executed their user-services functions admirably. In the areas of accessible storage, search, and retrieval, however, EOSDIS’ performance generally is weaker than in specialized data centers operated by the private sector.

              Access to ESE information is the heart of the Enterprise. It was suggested that in a sense the Enterprise could focus around an Earth Information System through which all science transactions and observations occur. It is clear that the challenge is how to provide services in a reliable manner with the existing system while at the same time defining the future. Administrator O Keefe in his remarks stressed the need for NASA to remain innovative. History shows that it is difficult for large institutions to do so. It is easier for missions to be innovative, because each mission offers an opportunity to start afresh. EOSDIS, however, showed signs of being behind the curve soon after the start of the current contract, and it is unrealistic to expect that the team that designed and developed the current system will introduce anything much different in the future.


We recommend therefore that:


1. NASA should declare the current system feature complete, and separate its maintenance (including bug fixes) and operations from the design and development of the next-generation information system. When the current contract expires in October, the new replacement contract should be carefully constrained to simply keep the current system performing about as well as it does now
2. The structure of the contracting of the next-generation system must be markedly different. There is serious distrust of customized systems and their procurement, and the next set of contracts must be modular and focused.
3.  Implementation within the agency requires strong leadership. Because the DAACs have provided excellent user services and have displayed some degree of innovation, and because several NASA centers have been on the forefront of advances in high-performance computing and data systems, NASA management of the next-generation system should be less centralized than at present.
4. There is extensive new experience in industry with storage, search, and retrieval of large datasets, and NASA must rely much more on their ideas and technologies.
5. EOSDIS management must provide a clear set of performance metrics that show how the system is being used and how often by categories of users.
 
           Sean Solomon briefed us on the Solid Earth Science implementation plan.  Everybody agrees that this is a clear, crisp result and an approach that should be emulated.  Several issues did arise during the presentation.

1. This effort was interpreted as a NASA initiated strategy to position all its solid earth activities in a leading role consistent with other agencies’ renewed efforts in this area.  In contrast, planning groups working on the Carbon Cycle and Water and Energy Cycles arise in response to USGCRP initiatives requiring the focused but coordinated response of all agencies. 

2. The plan is encompassing.

3. It is important to carry out the integration of this disciplinary plan across the other disciplines and the interdisciplinary science questions.

4. It is not yet clear where to use this model, but it is obvious that it should be done for other elements of the Enterprise.

The report by the Technology Group answered many of our past questions.  Nevertheless, there was a call to increase the science input into the technology projects.  It is clear that technology experiments should not have science objectives, yet it is also clear that the technology would be better if science is involved throughout its development.

It seems that the relationship with OMB is deteriorating, again.  The Committee’s opinion is that this is a complicated problem, not all within the Enterprise’s control of ability to change.  I, for one, find some of the messages confusing.  But one thing is clear, we must move expeditiously and aggressively to:  (1) review the science plan; (2) produce a crisp implementation plan; (3) formulate a process on evolution and evaluation of the plan for the long term.  It is painfully clear that once again we have fallen behind the curve and the Committee is not happy.  The Enterprise must take charge.  Top priority and strong leadership are needed.  Responding appropriately to these issues is time critical.  We strongly recommend getting Jack Kaye some help to tackle this problem immediately.  By the time you get this letter we may have resolved the steps to be taken.  Nevertheless a strategy could involve:

1. A short-term team of ESSAAC members to work with Kaye and others to quickly evaluate the science questions, with an eye to present relevance and aggregation.  This needs to be done this summer.

2. A team to help Jack Kaye to develop a DRAFT, strawman, implementation plan.  Short and crisp, detailing what needs to be done for progress in the science, including modeling analysis, ground observations, remote sensing, etc.  This should involve a quick action team temporarily re-assigned from Centers, with a few ESSAAC members.  Roadmaps of a few high level questions could be part of their product.  

3. Creation of along term, strategy teams, like the Solid Earth effort, headed by an ESSAAC member and drawing from the community.  The topics should be disciplinary.

4. A standing steering group to help the Enterprise integrate efforts.  

The Committee likes the roadmaps but their present realization is too detailed and far “too busy”.  

It was a pleasure to have the Center Directors participate in the meeting.  We encourage making such exchanges a regular feature of the meeting.  There is a feeling that Headquarters needs to use the Centers more aggressively in its planning efforts.  

The applications plan was well received.  The main concern is that it seems myopic in equating applications only to decision support systems.  There are a lot of “applications” in influencing policy decisions, changing governmental services and operations, etc.  ESE should not be shortchanged.  It is hard to imagine Earth Sciences without applications.  It is almost obvious if not synonymous.  The idea of creating active users groups came up and is strongly endorsed by the Committee.

The Committee very much welcomed the participation of Administrator O’Keefe and thanks him for his participation.  Indeed ESE maps very well into the new agency plan.  Building on the idea of an information centric organization, ESE and NASA should consider making a Virtual Earth, integrating data models, analysis, and service, a goal in twenty years.





Sincerely yours,





Rafael L. Bras





Bacardi and Stockholm Water Foundations Professor

RLB/ecp

CC:
Administrator Sean O’Keefe

PS:
The next meeting is penciled for October 24-25, 2002.  The agenda for the meeting should include (a) a report on education; (b) a report from SEDAC; (c) a visit by congressional staffers; (d) a visit by key agencies.  It is suggested that a half-day meeting on the implementation plan be needed in late summer.  

EARTH SYSTEM SCIENCE AND APPLICATIONS ADVISORY COMMITTEE (ESSAAC)

Washington, DC

May 7-8, 2002

LIST OF PRESENTATION MATERIAL

1) Living on a Restless Planet—Solid Earth Science Working Group Report [Solomon]

2) EOSDIS Status [Maiden]

3) Earth Science Technology Program (ESTP) Presentation to ESSAAC [Komar]

4) ESE Research Strategy and Roadmaps; Updating the ESE Research Strategy and Development of Roadmaps for Answering its Questions [Kaye]

5) Earth Science Enterprise National Application Roadmap [Birk]

� Presentation material is on file at NASA Headquarters, Code Y, Washington, DC  20546.
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