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EARTH SYSTEM SCIENCE AND APPLICATIONS ADVISORY COMMITTEE


April 7-8, 1998


NASA Headquarters





Tuesday, April 7





Earth Science Enterprise (ESE) Status Update


Dr. Ghassem Asrar, Associate Administrator for the ESE, provided an update on recent accomplishments, the organization, the budget outlook, and the biennial review.  Over the next seven years, ESE has 26 missions to execute.  The Earth Observing System Data and Information System (EOSDIS) continues to be a major challenge.  ESE will be building the R&A program to a viable level—over the next five years, about $140 - $150 will be invested in the R&A program.  As a result of the last biennial review, one of the major challenges is to realize savings of at least 30% in the second series of missions.  The average cost of each mission should not exceed $250 - $300 million.  The Enterprise must invest in technologies up front to insure that the missions are executed within these cost constraints.  To meet this challenge, the Enterprise must work closely with other agencies, particularly NOAA, to align the long term systematic measurements with the operational system.   Some of these measurements are critical to address the key scientific questions beyond the current fifteen year horizon.  The Tropical Radiation Measurement Mission (TRMM) data and information system is working well.  EOS AM-1 has been a major challenge.  The Flight Operations System (FOS) will not be ready to support the delayed AM-1 launch, and this is a major area of concern.  As part of the core system, the Principal Investigators (PIs) have been asked to step up to the challenge of data processing.  EOSDIS and the DAACs will be responsible for archive and data distribution of the products.  The ESE recently decided to sharpen the focus on the applications and commercial remote sensing program to ensure that the relevance of what is done is articulated clearly.





Historically, this advisory Committee has been asked to focus on problems, and has not had sufficient time to help to define the future direction of the program.  As a matter of philosophy and principle, Dr. Asrar asked the Committee to consider a new working relationship:  the Office will focus on the implementation issues; the Committee will focus more of its time and energy in helping the Enterprise define the direction for the future, i.e., the scientific priorities and a process by which success can be measured.  In response to a question, Dr. Asrar indicated that the plan is to build the R&A program back to historical levels, and add about $20 million to the R&A budget.  In addition, each mission has funding for algorithm development.  





One set of issues pertain to how ESE does business within NASA and with the Earth science community.  It has been difficult to articulate NASA’s unique role and contribution in solving global issues, and this is a major issue within the agency.  Dr. Asrar requested the Committee’s help in articulating and demonstrating NASA’s unique contribution.  The planning for the next series of missions must include a well-defined technology strategy.  The ESE program must be based on four pillars:  scientific discovery; the scientific basis for national and international environmental policy and economic decision makers; applications of remote sensing and Earth science to practical problems; and expansion of U.S. commercial remote sensing and “value-added” information product industries.  The Office will finalize the current draft of the Strategic Plan and publish it by April 30, and will begin planning for the post-2002 missions this year.  Dr. Asrar asked the Committee to advise ESE on the objectives in the Strategic Plan, help define and articulate the appropriate 10 year goals in terms of the contributions ESE can make to the nation, and provide an independent assessment of the performance of the ESE against science objectives.





Dr. Asrar discussed the proposed reorganization, which responds to the agency’s call for changes.  The proposed organization will have four divisions:  Research; Applications and Outreach; Program Planning and Development; and Business.  The Office is currently examining the implementing organization at GSFC, and there will be some adjustments in roles and responsibilities.  Headquarters will be responsible for planning and selecting the missions; GSFC will be responsible for implementation.  A major challenge for the Business Office is the uncosted situation.  There are three discipline Teams within the Research Division:  Atmospheric Science; Ocean, Ice, and Climate; and Global Ecology and Hydrology.  One representative from each Team sits on the Research Management Board.





With respect to budget, the Enterprise has the necessary resources to implement its program if the budget remains stable.  The trend in R&A is upward.  The current issue is the level of uncosted dollars in the R&A program, and Dr. Asrar described several aspects of this issue.  ESE has made a commitment to reduce its uncosted amounts for the operational part of the program to one month; for the flight segment and projects, it will be reduced to three months; for the R&A, it will be reduced to six months.  Several issues are being discussed at the agency level that may help alleviate the situation.





Committee Questions/Discussion:


The importance of weather—NASA must have the commitment of NOAA to use NASA-developed technology; geostationary science will be the focus of the New Millennium Program, (NMP).


Atmospheric dynamics included in the hydrology team—for management purposes, it has been included in the hydology team, but it has a unique contribution.


How has the ESE failed to meet the challenges of the agency?— in several ways:  the Earth science community has not aligned behind an integrated set of strategic objectives; ESE has not provided the administration with the knowledge necessary to make policy decisions within international forums; .





ESSAAC Assessment of ESE Performance


Mr. Michael Mann, Deputy Associate Administrator (Management), discussed the Government Performance and Results Act (GPRA) and ESE’s Performance Plan, which was submitted for the first time this year with the FY 99 budget request.  By March 31, 2000, and annually thereafter, each agency is required to submit an annual Performance Report.  As an agency, NASA has focused on the agency Strategic Plan’s goals and objectives.   For each Enterprise, performance measures have been adopted that track to the agency’s goals.  In addition, near term quantifiable measurements for FY 99 have been developed.  As part of the assessment of Strategic Plan objectives, a “green/yellow/red” assessment of performance on the science objectives has been proposed.  The Office is looking at an extension of this approach to non-science objectives.  A series of measures (in terms of input, output, outcome, and impact) will be provided that relate to each of the eleven ESE objectives.  Mr. Mann described the assessment approach using atmospheric chemistry as an example.  The Committee was asked to accept the challenge to adopt the Strategic Enterprise Plan and evaluate the ESE performance.  The ESE and the Committee would adopt a process to understand the details behind each objective, and establish a schedule of activity consistent with the GPRA and Agency requirements.  During the period September 1998 through February 1999, the Office will be updating the Strategic Plan and conducting the second Biennial Review.  In response to a question, Dr. Asrar noted that the science program elements that are in place track with the objectives in the Strategic Plan.





The Committee discussed the proposed assessment approach, the set of goals and objectives, and the role of the Committee.  The Committee offered several suggestions regarding goals and objectives.  For example, one important technology transfer is the number of graduate students that have been supported by NASA that move into industry or academia to make further contributions.  A metric should be developed to address the transfer of technology in terms of people.  Mr. Mann indicated that the Office would like to discuss the measures with the Committee members, and revise or add measures as appropriate.  The ESE must set meaningful annual goals, in addition to five-year goals and objectives.  Some of the Committee members expressed interest in working with the Enterprise to refine the goals, objectives, and metrics.  Because of the time required to understand the details, the ESE suggested the use of Committee subgroups to address the individual objectives, with review of all of the objectives by the entire group.  The Committee felt that this activity would be a major endeavor, and was concerned about how the group might best accomplish what is expected by the Agency.  The issue was addressed the following day in the discussion on recommendations.





Discussion with the Administrator


Mr. Daniel Goldin, NASA Administrator, visited the Committee meeting and addressed the group on several issues.  Although the Strategic Plan is good, it is not quantitative enough in the long term—the proposed expenditure ($1.5 billion per year) needs to demonstrate a commitment that would get the agency to where it needs to be.  The Enterprise needs to take a quantifiable position on what it will accomplish in the 10-15 year timeframe.  In the 25 year time period, the Enterprise needs to make some type of commitment on multi-decadal predictions on climate.  Mr. Goldin would like to see a debate on the mid- and long-term objectives of the Enterprise, and would like this Committee to make some recommendations in this area.  Secondly, there is not enough emphasis on national disaster warning and prediction—how does this fit into the program, and how can the Enterprise sharpen the focus?  There are a number of other issues (predictions for farmers regarding drought and flood, etc.).  Thirdly, a lot of work is done for weather prediction, but technology is developed that never gets used.  This needs to be changed, or the funding may need to be reconsidered.  NASA needs to re-invigorate the discussion with other agencies.  NASA may be wasting funds on new technologies if they are not going to be used operationally.  Another area of concern is the commercialization initiative.  How can applications be balanced with basic research?  Mr. Goldin also expressed concern over a lack of focus or a vision in computing, as well as the absence of a technology roadmap. The data set must be readily available and readily useable in language conducive to the creative process.  Investigators should be analyzing the data, and a better job should be done on local, regional, and global conditions.  There should be a renewed emphasis by the Committee in this area.  There are many vehicles for accomplishing objectives, and this group needs to look at where new ideas fit into the program.  Finally, Mr. Goldin thanked the Committee for the Biennial Report, which had a positive impact on the FY 99 budget.





Committee Discussion:  Dr. Asrar noted that there must be tangible deliverables other than scientific discovery coming out of the Enterprise.  One of the jobs of the Committee is to bring science to bear on laying out the goals and objectives in a way that is scientifically defensible, quantifiable, and realistic.  New knowledge and scientific discoveries must be directly related to the needs of the nation.  In development of the Performance Plan, the Enterprise needs to ensure good interfaces and coordination with other agencies.  The Committee discussed with Mr. Goldin how the national and international needs are determined, and how NASA can address these.  In response to a comment, Mr. Goldin indicated that NASA should be funding activities that deal with real science, not “pesudo-science.”  It is important that the policymakers trust the scientific credibility of NASA and its researchers.  NASA cannot get into an interpretation of science as it relates to policy.  Mr. Goldin gave Mr. Asrar an action to determine how NASA is going to deal with the computational issues, such as the lack of access to computational “horsepower” that internationals (Europe and Japan) have to do “data-mining.”  NASA needs to address the issue of getting the computational capability that is needed in a few years.  NASA must get more involved in “soft-computing,” and mimic biology in coding and protocols (using more intelligent languages conducive to creativity), and using chemical processes.  Mr. Goldin invited the Committee to provide advice in the computational area, and lift its sights to the longer term.





Status Reports


EOSDIS


Dr. Sarah Graves, Chair of the EOSDIS Review Group (ERG), reported on the status of EOSDIS as viewed by this Group.  She discussed the management of EOSDIS, overall schedules, the EOSDIS Core System (ECS) incremental delivery/drop schedule, the JAVA Earth Science Tool (JEST), EOS data centers, EOSDIS adaptation, Science Information Services (SIS), and other concerns with the ECS.  The ERG feels that there is a positive continuing trend in EOSDIS management, and the Group receives monthly status reports from the project office at GSFC.  There have been launch delays for AM-1 and Landsat-7.  These delays have allowed the data system to work some of its problems, but there is a continued tight schedule for all of EOSDIS.  The ERG is concerned about the number of outstanding priority 1 items in the drop 4 delivery; drop 5 will be delayed.  The JEST, the primary user interface, is behind schedule in development.  The Version Zero web Gateway interface will be used at launch.  The ERG recommended pre-release testing of JEST for at least five months, and a release date no later than three months after launch.  Other ERG concerns with ECS were configuration management and performance testing and measurement.  The ERG feels very strongly about the need for continuity of experience and expertise at DAACs and other data centers.  Overall, the Group felt that the EOSDIS adaptations are very positive.  The ERG was concerned about the direction that the SIS study is taking, and felt that the SIS is reworking issues that have already been addressed and, in many cases, resolved by the EOSDIS project.  The SIS should focus on lessons learned during the EOSDIS planning and implementation era, and should provide recommendations on future improvements and/or applications to other NASA Enterprises.  At its next meeting, the ERC intends to discuss the status of all components of EOSDIS, the long-term archive of EOS data, expectations of the EOSDIS user communities, the Federation Experiment, the report on the review of the DAACs, and the status of the Space Operations Management Office (SOMO)/SIS.  In response to a comment regarding the ECS contractual mechanism, Dr. Asrar noted that one of the issues to be addressed for the next ten years is data system management.  NASA has invested a great deal of money in the contract; the intent is to salvage the maximum out of the contract and move on.  Mr. Rick Obenschain provided some background on Flight Operations System (FOS) problem,  discussed the causative factors that need to be fixed, described the recovery plan, and discussed the alternative solutions for the control center.  The project is emphasizing options 1 (rebuilding the parser and keeping the existing system) and 3 (a commercially-based new configuration), but is funding all three at the present time.  Except for the schedule impact, option 3 is very attractive.  The project is moving away from a centralized approach, but it has to find a way to support AM-1.  The cost of the delay is about $4 - $5 million/month.





EOS Mission Planning


Dr. Pierre Morel discussed mission planning for the post-EOS era.  The Science Implementation Plan was the mechanism to bring the R&A directions and the EOS science themes together.  A more radical exercise had been undertaken—rebuilding the entire program on a readjusted basis.  What are the broad questions which are scientifically meaningful and are understandable by the public?  ESE is in the process of formulating three questions that address the broad science issues:  Is climate changing in ways we can understand and predict?  How do changes in terrestrial and marine ecosystems affect primary productivity and the global carbon cycle? Can we understand and predict changes in atmospheric composition?  Partnering with other agencies is very important in all of the applications areas.  The first step in the mission planning process is to solicit Earth observation mission concepts for the first decade of the 21st century, and screen these concepts on the basis of scientific merit, technical feasibility, and compliance with programmatic constraints.  The second step will be to construct alternative flight mission scenarios from a mission concept retained in the first step, and select a preferred notional mission scenario for the first decade of the 21st century.  Implementation of particular mission concepts will be carried out on the basis of community-wide competition for the development of specific payload instruments.  The Office expects to issue a call for mission concepts by the end of this month.  Dr. Uccellini noted that the framework is already in existence to address the hydro-meteorological area.  Dr. Estes noted that Space Station is a platform that should be considered in the planning process for the post-EOS era.  One of the questions raised was:  How will the multi-discipline science questions be addressed?  In response to a question about technology, Dr. Morel indicated that the mission concept approach will provide the criteria for selecting proposals for the Instrument Incubator Program.  Dr. Asrar noted that NASA has made a commitment to the community to provide a 15 year data series.  However, not all of those measurements identified 20 years ago require 15 year data series.





Technology Development


Dr. Alex Goetz reported on the findings of the ESSAAC Technology Subcommittee, which met on April 6, 1998.  He discussed the proposed approach for implementing an OES Technology Development Program, the NMP, and the IIP.  The Subcommittee established a series of action items, beginning with its first meeting last August.  The new paradigm for technology development and infusion establishes a three- to four-year science mission acquisition goal.  The Subcommittee felt that this acquisition goal is worthwhile, but the level of technology readiness must be well-documented.  The use of partnerships with universities, industry, and other government agencies is important.  The Subcommittee will continue to work with NASA to identify and implement opportunities for potential cooperations among universities, industry, and Federal labs throughout all phases of the technology programs.  The Subcommittee received a briefing on the NMP, and endorsed the new mission definition process for this program.  The Subcommittee closed one action item and developed one new one—to critique the draft OES Technology Strategy Document.  Dr. Asrar noted that the Subcommittee is helping to direct the Technology Program, and to bring the two communities (science and technology) together.





Committee Discussion


The follow open recommendations from January 1997 were noted:


Rebalance the program and restore viable R&A


Devise and implement a fundamental change to EOSDIS


Change the mission planning process





Additional items from this meeting were discussed:


Performance Review - the Committee should analyze the performance report that NASA prepares, rather than perform its own detailed evaluation.  Off-line, a small subgroup of the Committee could review what NASA develops in greater depth and prepare comments, prior to bringing the assessment to the entire Committee.  In addition, the Committee needs to put a “sanity check” on the metrics, that have been developed.


EOSDIS - After January 1997, the ERG was formed to implement the ESSAAC recommendation, i.e., to devise and implement a fundamental change in EOSDIS, specifically a review of the ECS.  To support MODIS (85% of the continuous data stream), a sophisticated system is needed.  The options were to work with the existing system, or to scrap it and build a new system.  Because the system has failed, GSFC intends to maximize what it can from the existing system, but move ahead to an alternative architecture as soon as possible.  The ERG should focus on the path that supports the largest segment of the community that needs the data.  The essential thing NASA must do is launch and operate the satellite (FOS), and do the Level Zero processing (EDOS).  Everything else is deferrable.   The Committee discussed whether to recommend an immediate shut-down of the ECS, or a slower phase-out, and developed a recommendation on this issue (contained in Appendix D).


Mission Planning Process - the Committee endorsed the proposed process


Program Balance - Mr. Goldin and Dr. Asrar have addressed what has been an omission in the OES – the inclusion of weather as an important element in the program. NASA has begun to address ESSAAC’s concerns with respect to program balance, but significant resources have not yet begun to appear in the program. These resources are important to more fully exploit the potential science value of the ESE flight program.


Mr. Goldin’s comments





�
Wednesday, April 8





Committee Discussions


The Committee discussed the R&A budget and program balance, the mission planning process, and EOSDIS, and developed recommendations on these topics (included in Appendix D). 





National Research Council (NRC) Pathways Report Overview


Dr. Berrien Moore provided an overview of a NRC report, which is currently in the NRC review process.  Although he did not make a formal briefing on the report’s findings and recommendations, Dr. Moore discussed some of the characteristics of the report, and the schedule for release.  Six scientific areas are being examined.  In looking back over the last ten years, there have been a number of scientific accomplishments, but there has been to some degree a lack of focus, which has led to some imbalances in expenditures.  The EOS-AM and EOS-PM remain somewhat controversial—they are costly and broad in scope.  However, they will establish a good foundation for two subsequent activities—missions that are more focused and less costly that will address some of the specific scientific issues raised in this report, and will provide the foundation for a new monitoring system.  The monitoring system must be tied to the operational program.  The only way to bring about a long term monitoring program is to bridge the gap to operations.  In terms of the scientific areas, the report itself still lacks focus.  The key themes that are emerging are:  understanding how stresses upon ecological systems affect the functioning of ecological systems (central to global change) and biodiversity; understanding the connectivity between the season/inter-annual and decadal changes (developing predictive capability for monsoon and El Nino); and understanding in detail the last 2000 years.  With respect to observations, the first six chapters are taken to a level of detail not typical in National Academy of Sciences (NAS) reports, but will be consistent with the overall recommendations.   With respect to the data system, commercial capabilities must be exploited.  In part, NASA must recognize that given its limited funds, others must step up to some of the hard questions.  The modeling is under criticism.  The Committee recognizes that while US leadership is important, there are issues associated with US leadership.  In the area of modeling, different types of resources are needed.  The report will have seven recommendations.  Dr. Moore noted that the review process has substantially improved the report.  One idea that is being considered is the possibility of publishing a separate, stand-alone volume that would be an introductory chapter, followed by the findings and recommendations. This volume would be useful to the government, and could be released by late May.  In response to a question, Dr. Moore indicated that the report contains criticism of the management structure of the U.S. Global Change Research Program (USGCRP), but focuses on the science issues.  There is an inherent danger in a lack of focus in the USGCRP, and the report addresses this issue.





Science Information Services (SIS) 


Ms. Cheevon Lau provided some background material on the Science Operations Management Office (SOMO), the Consolidated Space Operations Contract (CSOC), the relationship between CSOC and SIS, and the current status of the SIS.   Programs will have a choice on data provider—CSOC or the current data provider.  However, life cycle costs must be evaluated before going to an alternative data provider.  Ms. Lau indicated that specific questions related to CSOC should be directed to Stan Newberry.  SIS may utilize the services provided by CSOC (data distribution).  Ms. Lau discussed the SIS functional structure.  To date the SIS Study Team has issued a Summary Report which addresses data management planning, system development, hardware and software maintenance and operations, data product generation, data distribution, archive centers, and user support services.  This report has been distributed for comments.  In response to a comment, Ms. Lau indicated that the SIS Study Team is working on a foundation the incorporates lessons learned, and recognizes that there are different modes of implementation.  The SIS is not into the implementation mode yet.  SOMO will work with the Science Enterprises to incorporate the approved Space Operations Council’s and Science Council’s results into the SIS Implementation Plan.  Depending upon the Councils’ approval on the implementation approaches, SOMO may be considered as one of several “potential” service providers to the Science Enterprises.  The Committee was concerned about the implementation phase of any system; Ms. Lau encouraged the Committee members to read the report and provide comments. 





Grants Processing Update


Ms. Mary Kicza provided an update on the activities of the Grants Management Process Team.  Recommendations from the community have been received, and NASA senior management has been briefed.  Key areas considered were:  establishing reliable NRA schedules, so the research community can plan accordingly; shortening the length of the process; reducing the burden of the process; presenting a “common face” within NASA and across the federal agencies; reducing the uncosted carryover attributable to grants; and establishing a structure to follow through on implementing the change.  The Team is recommending the following:  a single Web site listing agency NRAs with key dates tracked; a standardized NRA structure and content; a single contract providing logistics support for the solicitation process with one central receipt point; one data system supporting the end-to-end process; a predominantly paperless process; and a small, Headquarters-based “Sponsored Research Business Office” to continue as the change agent, maintain metrics, and ensure that NASA has a common face with other agencies.  Community feedback on the proposed changes have been very positive, and NASA is moving forward to implement the recommended changes after senior management approval of the report.





Committee Discussion and Development of Recommendations


The Committee discussed Mr. Goldin’s comments from the previous day.  NASA must convincingly demonstrate to the Congress what ESE does that has value to the nation.  How can ESE fix this problem?  Suggestions:  Articulate quantifiable long-term goals; effectively articulate a path from basic research to applied research to applications; brief the Administrator on the state of the science (and the contributions of the program in solving societal problems).





Before adjourning, Dr. Wofsy reviewed the draft recommendations (EOSDIS, program balance, and mission planning and selection) with Dr. Asrar.  He noted that the Committee is willing to provide input on the performance metrics that have been developed, and is willing to make a performance assessment of ESE, using the self-evaluation and rationale provided by the Office.  The Committee was pleased with the presentation on grants processing, and endorses the changes recommended by the Grants Management Process Team.  
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ESSAAC RECOMMENDATIONS


April 7-8, 1998





EOSDIS





Finding:


ESSAAC continues to feel that EOSDIS is broken.  The current problem with the FOS is only the latest example of a seriously troubled system.  ESSAAC appreciated the candor of the presentation given by program management.  However, the presentation makes it clear that the process that is being used to manage the system is flawed.  Serious problems are not being identified and corrected before they negatively impact schedules.  This is a system in crisis.  The Committee feels that the two most critical issues that need to be addressed at this time are the fixing of the Flight Operations System and ensuring that Level Zero processing of AM-1 data is adequately provided for.





Restated & refined recommendation:


ESE must immediately implement fundamental changes in EOSDIS.  Requirements should be limited and realistic, the architecture should be open, and data product development should be largely the responsibility of the instrument PIs.  The highest priority is to support the EOS AM-1 launch by fixing the Flight Operations System (FOS), beginning with an independent analysis of the system.  Second, Level Zero processing (EDOS) of EOS data should be given priority.  Third, efforts should be directed now toward the transition away from the EOSDIS Core System (ECS)—for EOS-PM1—to a federated system that serves the community and the DAACs effectively and efficiently.  








Program Balance





Finding:  


NASA has begun to address ESSAAC’s concerns with respect to program balance, but significant resources have not yet begun to appear in the program.  ESSAAC continues to feel that resources in the R&A program need to be increased to further develop in situ and process studies, modeling and analysis (R&A and mission oriented science) to meet ESE’s strategic goals.  These resources are important to more fully exploit the potential science value of the ESE flight program.








Mission Planning and Selection





Recommendation:


The Committee is concerned that the current mission queue contains a substantial proportion of missions which didn’t arise via a proposal and peer review system.  Mission planning should be carried out in collaboration with the scientific community, as described in the plans presented for Earth Science missions following those currently approved.  Mission selection should be via an open competitive peer reviewed process; the ESSP Program appears to provide a good model.





[long version]:


All future missions should be justified through an open process of competition and selection, involving the broadest segments possible within the scientific community.  The process should have as a prerequisite the availability of comprehensive information on all proposed missions, and should not depend or be unduly influenced by individuals or personalities.  It should be based upon peer review in open competitions among Principal Investigators.  Future missions should be based on short development cycles, small payloads, the best technology, strong science teams resulting from peer reviewed competition.  Missions must be tightly focused on answering the highest priority scientific questions.
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