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EARTH SYSTEM SCIENCE AND APPLICATIONS ADVISORY COMMITTEE (ESSAAC)

Washington, DC

October 16-17, 2001

Tuesday, October 16

Dr. Rafael Bras, Chair of the ESSAAC, welcomed members and attendees to the meeting.  After introductions, he reviewed the agenda.  

State-of-the-Enterprise

Dr. Ghassem Asrar, Associate Administrator for the Office of Earth Science (OES), discussed recent activities in the Enterprise.  ESE has been working on implementing the plan developed in partnership with the Earth science community and international partners.  About half of the current program (22 satellites) has been completed.  The remaining satellites will be completed before the end of CY03.  Another element has been development and implementation of a comprehensive data and information system.  Initially, the primary focus was on the science community.  Subsequently, ESE recognized the benefits of the program to a broader community.  Today, EOSDIS is more than 90% complete and is handling close to a terabyte of information.  The completion of the development of EOSDIS is planned for the end of CY02.  The new maintenance and operation contract will ensure that the system is functioning smoothly and that the pieces can be updated with the evolution of technology.  Dr. Asrar noted the upcoming Earth science mission launches.  With respect to High End Computing (HEC), the NASA team, in cooperation with Silicon Graphics Inc.(SGI), has made tremendous progress (900 days/day of climate model simulations) since the last meeting.  Goddard Space Flight Center (GSFC), in partnership with Ames Research Center (ARC) and industry, has been working to achieve 3-4 teraflops of computational capability.  All of this has been done within the existing budget.  ESE has selected the first set of projects to take advantage of this capability.  This effort (bringing together the best of climate modeling) is being led by National Center for Atmospheric Research (NCAR).  The major challenge before the Enterprise is the pace of activities that are taking place.  Dr. Asrar briefly discussed several projects that he though would be of interest to ESSAAC, specifically the LIDAR project and Triana. He noted the technological problems facing the reliability of  space-borne lidar systems such as the vegetation Canopy Lidar (VCL). Triana, on the other hand, is in storage awaiting a Shuttle launch opportunity. 

Dr. Asrar discussed the next decade program.  This program served the basis of the FY02 budget request and the team is making tremendous progress on implementing aspects of the research plan.  Five of the next generation missions were approved as part of the FY02 budget request.  ESE is beginning the formulation of mission requirements and risk assessment.  The Landsat Data Continuity Mission (LDCM) is progressing well into implementation.  ESE is expecting a number of reasonable proposals in response to the solicitation.  The plan is to select two or three and expend some resources and time to assess realism and risk before selecting one for implementation.  ESE completed the first step in the Earth System Science Pathfinder (ESSP) proposals and six have been recommended for continuation into the next phase.  The intent is to select three proposals for thorough evaluation of risk.  The major challenges in front of ESE for the next decade are all related to the national events and the ongoing dialog at the national level—both in science and defense.  The adjustment of priorities and budget remains to be seen.  ESE is actively engaging in these discussions.  The focus of the NASA Advisory Council (NAC) dialog is the direction and priorities that NASA should take over the next decade.  This dialog is being entertained by all federal agencies.  There is a strong push by the current Administration to ensure that the workforce of the future is up to pursuing the exciting challenges in front of us.  A complementary question is:  What should the mission and goal of the Agency be in this century?  Are we on the right track, considering the emerging technologies?  Consistent with this philosophy, a small team of Earth science people at NASA Headquarters and the Centers are spending time thinking about where the Enterprise should be over the next several decades.  ESE would like to engage the ESSAAC in these discussions and would like to brief the Committee at the next meeting.  The Technology Subcommittee has been engaged in this effort and has made some valuable input.  Over the past couple of years, the number one priority has been to deliver on the commitment that ESE has made to the community and international partners. 

In response to a question, Dr. Asrar cited the five missions that were approved in FY02.  As noted earlier, the NPOESS Preparatory Project (NPP) and Landsat Data Continuity Mission (LDCM) were approved in 2001.  The newly approved missions are:  continuity of ocean altimetry, continuity of ozone measurements, the wind-vector mission, total solar irradiance, and  Global Precipitation Mission (GPM).  These missions are part of building a climate quality data set through systematic measurements.  Budgets for these missions are based on missions that have already been developed and the costs are well understood.  Dr. Bras expressed concern regarding resources and the future of NASA’s mission and how ESE plays a role.  There are two major topics being discussed within the Agency and with the Executive branch:  near term issues pertaining to the Space Station and Shuttle, and the long term future of the Agency.  On the first topic, the policy is clear—whatever solution is derived for Space Station and Shuttle should be contained within the Human Space Flight account.  From the Hill, the question for ESE is not why we are doing the Earth science missions, but how much can the country afford to do. We have been very successful in gaining support for the current set of missions. The same strategic approach could be done for the next two decades and beyond.  Dr. Bras emphasized that we have to keep the pressure on, set clear priorities, and properly integrate the plan.  Dr. Asrar cautioned that we cannot lose sight of what is beyond the nearer term plan.  We have to keep pace with the vision of the Agency over the next several decades.  In response to a question on some specifics on where ESE is going, Dr. Asrar noted the topic of climate change is evolving very fast.  We need to make some tough decisions, e.g., on CO2.  The Administration is frustrated that the scientific community has not been able to offer clarity with respect to the answers that the Administration is seeking.  NASA is willing to invest in getting the answer to those questions.  However, what this implies is that the Administration is not going to invest uniformly across the board on the subject; they will invest in key areas with the promise of delivering tools for decision making over the next five to seven years.  NASA, with reports from the Academy and the U.S. Global Change Research Program (USGCRP), has identified a number of subject areas, with specific priorities and with the promise of delivering some tangible products.  That input has been provided to the Administration; the specific details have been embargoed, but there is a strong international component.  There will be some positive outcome with respect to investment in this area; the question is how much.  The Secretary of Commerce has been given the lead on developing the action-oriented plan.  The base program that has existed is still being pushed forward.  This plan relates to any incremental or marginal investment above and beyond the base program.  Dr. Asrar noted that he has not seen the total plan; only NASA’s input.  Dr. Bras observed that if the ESSAAC cannot get information, it will be limited on the meaningful input that it can give to the Enterprise.  Dr. Asrar stated that the ESSAAC could best help the Enterprise by continuing to devise the vision and direction for the program, rather than getting bogged down in the details.  In response to a question on how the ESSAC will be involved in the re-prioritizing on the mid-term plan, Dr. Asrar indicated that ESE will work with the Committee on readjustment.  The science priorities and questions have already been developed by this body.  

Dr. Somerville noted that the recent HEC activity will enable NASA to leap-frog the computing capability in other agencies and international as well.  This is an opportunity for the U.S. to gain the lead in certain computing areas.  What is the process for deciding on how to use this new tool?  Dr. Asrar noted that NASA cannot do this job by itself; it is at the national level.  ESE has had dialog with NOAA, DOE and NSF to have the capability available at more than one location nationally. Primarily, it is a climate modeling resource.  NASA believes that it can be a major force in putting together a climate modeling integration center for the research side.  We hope that DOE and NOAA will step up to the operational side.  We believe that the computational performance can be increased another order of magnitude over the next five years.  If there is a national decision on the best place to do this, NASA will support that.  The “fallback” position is to have the capability on the floor at GSFC to accommodate more than the current number of users. In response to a question about the Consolidated Space Operations Contract (CSOC), Dr. Asrar noted that there has been a savings from the consolidation, but it was only half as much as was expected.  The ultimate users will now manage the investment and the capabilities.  ESE has accepted the responsibility for the polar ground network; the Office of Space Science (OSS) has accepted responsibility for the Deep Space Network; the Office of Space Flight (OSF) has accepted responsibility for the space-based communication network.  A team has been formed among the three offices to guide and oversee the investments.  ESE has received the funding for the polar ground network, but there is a shortfall ($20-$30 million impact to the Enterprise).  The issue is FY03 and beyond.  With respect to lessons learned, Mr. Goldin recognizes that we need to prototype the good ideas, understand them, and scale them before we implement them.  The ESSAAC needs to continue to stay vigilant.  With respect to the data system, the timetable is the community’s timetable.  We are not in such a rush that would run the risk of creating the problems that we had before; however, we must be responsive to the budget cycle.  We now have a system that is working and accommodating immediate needs.  It will support the first round of satellites (to the end of this decade).  We need to ensure that we evolve this system while we are working on what we should do for the next decade.  

Subcommittee Report – Data & Information Subcommittee

Dr. Sara Graves reported on the Data and Information Systems and Services Subcommittee that met October 3-4 in Washington, DC.  The environment is changing from “push” to “pull” and from users to participants, which requires consumers/producers to take more responsibility, and also requires NASA data centers to add flexibility.  The Subcommittee focused on NewDISS, which addresses all aspects of ESE data systems and services for both core functionality as well as broader community aspects.  Discussions continued on High-End Computing (HEC), the Data Buy Policy, and long time archives.  These will be continued at the next meeting.  The Subcommittee approved the NewDISS Report Version 1.0 for release as a concept document.  It endorsed the ongoing NewDISS formulation activities and a budget wedge in FY03 for NewDISS.  The Subcommittee also is establishing a process for continuing community interaction in development activities in the data systems and services area.  Dr. Graves welcomed suggestions from the ESSAAC.  It is continuing to work with the Earth Science Enterprise (ESE) on metrics that will include all ESE components.  The suggested new acronym for the Subcommittee is “ESIS.”

Subcommittee Report – Technology Subcommittee

Dr. Gregory Canavan reported on the Technology Subcommittee.  He emphasized the positive steps by GSFC and ARC on the HEC activity.  The programs between NASA and other agencies are coming into alignment, and there is a healthy feed from technology at other agencies into what NASA is doing.  This is a good time to join the inter-agency collaboration.  Resources is an important issue.  It may be unrealistic to expect all of the Space Station funding issues to come out of the Human Space Flight program.  With respect to the role of the advisory board, Dr. Canavan commented that if this Committee cannot get the information that it needs to advise the Enterprise, ESE will suffer.  

In response to a comment, Dr. Asrar noted that one of the major concerns related to use of Space Station by ESE payloads is a clean external environment.  However, there are several pluses.  There is a larger amount of resources on Space Station plus the capability to return experiments to Earth.  The other aspect that will be quite useful is the optical quality window.  In response to a question, Dr. Asrar noted that two of the six proposals for Earth System Science Pathfinders (ESSP) are proposing to utilize the Space Station.  Two topics are being presented to the NAC this week:  the privatization of operations of the Shuttle; and a Non-Governmental Organization (NGO) to take the responsibility for management of the science payloads and operations on Space Station.  Dr. Canavan noted that the Subcommittee spent some time at its last meeting looking at active remote sensing.  The major challenges seem to involve LASER control. The project will have its critical design review (CDR) in November.  Dr. Dozier commented that it would be useful to the ESSP evaluation process to synthesize some of the technology issues for examination by the Technology Subcommittee.  Dr. Bras observed that the Technology Subcommittee does not get involved in changes or redirections (involving technology issues) requiring quick turnaround, e.g., the changes in the Tropical Rainfall Measurement Missions (TRMM).  Dr. Canavan added that in the case of TRMM, a member of the Subcommittee was consulted, and the Technology Subcommittee did not feel that it was “bypassed.”  The TRMM incident required a fast decision.  

Budget Perspectives – ESE Budget Status

Dr. Mary Cleave discussed the FY02 budget.  Conference is anticipated this week.  The earlier markup had over $90 million of “earmarks” with $55 million of directed offsets, leaving a $40 million shortfall.  FY03 is under review at OMB and the details are embargoed.  OMB directed all agencies to submit a 5% reduction in FY03.  This was enacted prior to September 11.  Currently, the Agency is undergoing a Strategic Resources Review (SRR) and a presentation to the NAC has been scheduled.  In response to a question, Dr. Asrar indicated that there are some things that NASA wants to do that were not considered prior to September 11.  New priorities are being established in the federal government.  What NASA wants to do relates to activities over the next 10-15 years.  NASA has been promised additional resources for the first increment of increased security.  If our national priorities change and if NASA can contribute, it will. 

As noted by Dr. Asrar, ESE is fulfilling its commitments by completing the current phase of the program.  The program is fully vested and flexibility is very limited to accommodate further liens (e.g., earmarks or delays).  Dr. Cleave summarized what has changed between the FY01 and FY02 budgets.  The Aura and IceSAT launch dates have slipped.  The Upper Atmosphere Research Satellite (UARS) mission operations were not extended (this decision is being re-examined).  Triana activity was suspended.  UnESS and Digital Earth were canceled.  The budget does not accommodate Vegetation Canopy Lidar (VCL) cost growth beyond the original cost cap.  There was a $207 million decrease from the enacted FY01 budget to the President’s FY02 budget.  Dr. Cleave presented detail on the FY02 outlook, which showed the House Subcommittee and Senate Committee marks.  Dr. Asrar emphasized that this budget has not been acted on by Congress.  The details reflect the latest committee action; conference is scheduled for later this week.  The earmarks have approximately doubled from last year.  EOSDIS development is about 90% complete; it is presently all funded under “major development.”  The EOSDIS budget through runout is about $270 million a year.  This does not reflect the correct development/operations ratio and can lead to erroneous assumptions with respect to out-year funds.  The proposal is to realign the EOSDIS budget and move the appropriate elements into an Earth Science Operations budget line.  As noted by Dr. Asrar, ESE is accepting Agency-wide management and funding responsibility for Space Communications data services, system upgrades, and technology for the ground network component of the Space Operations Management Office (SOMO) starting in FY03.  This streamlines SOMO management and enables more emphasis on the direct role of the customer.  

Dr. Cleave reviewed the status of the follow-on missions—NPP, LDCM, Global Precipitation Mission (GPM), and ocean topography and ocean winds.  In response to a question, Dr. Asrar indicated that the NPP mission addresses climate research needs for improved long-term calibration. However, the main purpose of the algorithms is to fulfill the operational needs.  The climate research needs are NASA’s responsibility, and the Science Team will continue to work on these algorithms.  ESE has looked at scenarios relative to the 5% directed budget reduction.  Some content will have to be given up and ESE will go back to the priorities and guiding principles in the science plan for making these decisions.  Dr. Cleave discussed the FY02/03 performance plan.  ESE performance is tied to the science questions, applications, and technology goals that derive from the Enterprise and Agency strategic plans.  The FY02 and FY03 Plan structure will stay the same; the indicators will be updated.  Modifications consistent with the findings of the NAS report have been made.  In response to a question, Dr. Asrar discussed what is being done with respect to mission extensions (UARS, SAGE II).   With respect to the NPP mission, there is no plan to plan for further schedule delay.  It is currently in the base program, but the principle is “last in, first out.”  Dr. Asrar indicated that if there are going to be any significant changes, the ESSAAC (through the Chair) will be informed.  The science plan developed by the Committee and the Enterprise is shaping the dialog with the international partners.  The best we can do is share where we are going with them and find common ground.  We have to have flexibility based on the resources available.  For example, NASA never committed to the full constellation on GPM.  Not all of it must come together in one step—the constellation can be built as the partners come on board.  

ESSP Program Status Report

Ms. Christyl Johnson provided an update on the ESSP Program.  The third Announcement of Opportunity (AO) included several improvements:  an increase in the mission cost cap ($125 million plus the launch vehicle); establishment of the cost cap at mission confirmation; an integrated review/selection process for Step 2; a Step 2 site visit and oral presentation; and a three-year development cycle from mission confirmation.  Ms. Johnson described the cycle from AO release to implementation.  At the end of formulation phase, two to three missions will be selected for implementation.  The six proposals recommended for Step 2 are:  Aquarius (measurement of the global mean annual surface salinity field); ThOR (Thunderstorm Observations and Research Mission); OCO (Orbiting Carbon Observatory); Hydros (a hydrosphere state mission); ECHO (Earth Change and Hazard Observatory); and ABYSS (Altimetric Bathymetry from Surface Slopes).  The last mission plans to use a Space Station EXPRESS Pallet.  ESE is looking closely at the funding profile for each of these missions and will work with the Principal Investigators (PI’s) for the best “fit” with respect to launch dates.  Dr. Canavan observed that one of the key issues for inexpensive missions is having technologies in hand.  Ms. Johnson noted that ESE is working closely with the Earth Science Technology Office (ESTO) on the technology readiness level (TRL) for these missions.  Dr. Bras noted that we are trying to minimize the technology risk, which is understandable on one hand but worrisome on the other.  In response to a question, Ms. Johnson indicated that there are two or three proposals that could perform without any partners; there are two that could not perform without partners.  The partnership issue is a real one.  One of the issues raised by the ESSAAC was how the ESSP missions are different, given the two additional years and two additional steps.  Dr. Kaye noted that NASA will look at the science utility before considering a follow-on.  What these missions are designed to do will be different from other types of ESE missions.  Dr. Jacob stated that the purpose of ESSP should be to encourage scientific innovation with proven technology.  Dr. Moore observed that the funding profile would seem to indicate a limited budget for risk reduction.  Dr. Bras added that the biggest challenges will be management and systems and risk reduction.  Dr. Komar noted that six of the eighteen proposals were graduates of the Instrument Incubator Program (IIP); of the six selected, one is a graduate and two others have elements that were in the IIP.  We should be seeing better missions in the ESSP program in the future.  

Science Planning Update – Solid Earth Science

Dr. John LeBrecque provided the background on the Solid Earth Science Program, and Dr. Sean Solomon, Chair of the Solid Earth Science Working Group, discussed the Solid Earth Science study.  Progress of the Working Group is posted on the Web page:  http://gaia.hq.nasa.gov/seswg/index.cfm.  The strategy is framed in terms of six science questions with four criteria:  it must be of high importance to Earth Science; it must have strong societal impacts; NASA must be in a strong position to make progress; and technology processes must be in place to accomplish the task.  Space geodetic measurements and new modeling algorithms provide significant new advances in understanding earthquake interactions. Synthetic aperture radar provides spatially continuous measurements while GPS provides time continuous deformation measurements.  What is needed is a combination of techniques that NASA is well-suited to provide.  The Earth’s surface is a dynamic interface between tectonic, geomorphic, climatic, and biologic processes.  Dr. Solomon discussed an example of surface process and hazard quantification (floods).  The solid Earth plays an important role in controlling sea level change.  There are climatic consequences of magma movements and eruptions.  Surface deformation quantifies the location and geometry of active magmatic bodies and structure.  Interactions between the Earth’s core and mantle create the geodynamic responsible for the generation of the Earth’s magnetic field.  There has been some wonderful progress on understanding the Earth’s magnetic field—both model development and observational.  Technology development over the last 20 years has provided unprecedented insights into the dynamics of the solid Earth.  Characterization measurements of the Earth’s surface along with potential field measurements when combined with complex modeling will provide a predictive capability.  Systematic measurements are needed to fully exploit the potential prediction ability.  Predictive capability comes from coupling accurate measurement with large-scale modeling.  The Working Group is in the process of defining measurement requirements and timelines.  What is needed is support for the large scale modeling efforts, the ability to assimilate information, and the new observations themselves.  The Committee discussed the GPS and InSAR technologies (with respect to global extension) and the status of the global data sets and their distribution.  The Working Group is looking to the next five years to respond to the needs through participation on international missions.

Science Planning Update – Carbon Cycle Research

Dr. Diane Wickland provided an update on ESE’s planning for carbon cycle science.  She noted that the planning has been conducted in the context of other national activities.  Operations of the carbon cycle can be a force for warming or cooling.  There are some large uncertainties associated with carbon sources and sink and their dynamics, so prediction of future climate forcing is uncertain as well.  NASA’s current role on the global carbon cycles focuses on acquiring and analyzing remote sensing observations to derive improved estimates of carbon sources and sinks, developing and advancing carbon cycling models and coupling Earth system models, and studying, developing, and deploying process studies of carbon cycling dynamics.  NASA carbon cycle research is conducted as part of the USGCRP’s U.S. Carbon Cycle Science Program.  The decision to develop a plan for new carbon cycle research was reached in September 2000 and a Definition Team was formed.  Three Workshops were held to identify the priority research needs to address the ESE carbon cycle questions, identify candidate technologies, measurement concepts, and facilities, and specify NASA’s role.  This presentation was an interim report from this planning process.  Some critical gaps were noted at the Workshops and a solution was identified for each one.  A complete program of new activities would include: new observational requirements for a multi-disciplinary program; new modeling capabilities; new satellite data assimilation methodologies; field programs; and data synthesis and production.  Dr. Wickland discusses some of the results and deliverables envisioned in five years and ten years.   The interagency carbon group has been considering a North American Carbon Program (NACP) for the past several years.  The first planning workshop was in September 2001, and the final report is due for release soon.  This program would involve land, ocean, and atmosphere scientists working together on the carbon processes for the Northern Hemisphere.  Dr. Wickland noted some potential NASA contributions to the NACP.  ESE received a budget augmentation last year to add some new carbon cycle science.  There was a NASA Research Announcement (NRA) for remote sensing-oriented research and 80 proposals were selected.  There was a heavy investment in improving models.  A number of studies are looking at using remotely sensed data to scale measurements.  In response to a question, Dr. Wickland noted that there are investigations on methane, but more work is needed in this area.  Dr. Moore noted that new capabilities in hardware, software, and human resources at GSFC could play a significant role in data assimilation models to compute carbon balances.  

Science Planning Update – Water & Energy Cycle Research

Dr. Robert Schiffer discussed ESE’s global water and energy cycle research theme.  It is also a major theme of the USGCRP.  The driver of NASA’s program is the science.  The challenge in understanding the overall system is understanding the fluxes and partitioning.  Virtually every element of the ESE program has some relationship with the water and energy cycle.  The evolution of the science questions have gone from formulation in the USGCRP to the implementation plan based on ESE science strategy.  The science questions focus on variability, response, consequences, and prediction.  The centerpiece of the Program is observations.  We need to know the trends and variability in water and energy pathways, the responses of fluxes to changes in weather and climate, and the extent to which changes in weather systems are predictable consequences of global climatic variations.  Current capabilities to measure moist processes are insufficient to identify significant trends.  In addition, there are insufficient capabilities to predict precipitation, ground water storage, and river flow.  Key global measurements do not yet allow identifying trends.  Dr. Schiffer reviewed what can now be measured.  NASA is embedded in the mainstream of the observing system.  The centerpiece of the observing system in this thematic area is the GPM.  It extends TRMM to global sampling with higher resolution.  In the area of modeling, we need to pay more attention to processes in the planetary boundary layer.  It is essential to make progress on predictability studies. We have a strong outreach program to the science community to help plan the program.  In the near term, we are drafting and updating an integrated implementation plan that identifies research/observation priorities for the program.  In the longer term, we see this program as helping to address the grand-challenge science questions.  There are a number of science elements that will be addressed:  diagnostic studies, global observations, process studies, and modeling and assimilation.  We are targeting to have a draft implementation plan by June 2002.  Last month, 46 selections were made under the Global Water and Energy Cycle NRA.  There was a fair balance across the science questions.  The major recipients were universities.  The current plan is to release another NRA next spring.  In response to a comment, Dr. Bras noted that the umbrella mandate for NASA is more on large-scale climate (global).  

Applications Strategic Planning

Mr. Ron Birk discussed strategy for the Applications Program.  The application strategy has evolved to more closely align with the science strategy.  Applications draws from the output of science and technology; it is a transition bridge that supports operational imperatives driven by local, state, and federal organizations.  The Earth Science program is evolving to making a contribution to national needs over the next 10 years, and this is where the Applications Program fits in.  The Applications Program priority criteria are:  socioeconomic value; application feasibility; mandated program; appropriate for NASA; partnership opportunity; and technology readiness.   The vision is to take decision support and move it to the desktop.  ESE has activity throughout the information domain.  A strategy is to work in between the operational communities and the research experience of NASA.  Mr. Birk showed some examples of Decision Support System activities.  He highlighted a specific roadmap (Weather to Aviation Roadmap), from science and technology to an operational application and showed some candidate examples of programs that fit the criteria.  The challenge is to identify, and realize the potential for, Earth science and remote sensing technology solutions to contribute spatial information products to serve decision support system objectives that are in the national interest.  In response to a question, Mr. Birk stated that the Applications strategic plan is to take the benefits of the Earth science and technology investment and map those to high impact national needs.  The means of doing that is through partnerships where we systematically work through the steps of applications research, to validating the data, to demonstrating in the environment.  

Wednesday, October 17

Dr. Bras summarized the previous day’s session.  The ESSAAC heard about a very good set of initiatives and programs—ESSP, the Solid Earth Science Program, Carbon Cycle Research , Water & Energy Cycle Research, and the Applications Program.  In general, the Committee was pleased with these activities.  Two items were noted.  There was some concern about the ESSP.  It was not clear that adding steps to the process really would prove to be an added benefit to the Program.  There was also a serious concern about budgetary issues, which did not surface directly at this meeting.  With respect to priorities, there are guidelines and principles that ESE will follow; however, this Committee would like to be consulted if major decisions or re-directions need to be made.  Dr. Denning highlighted the need for research programs to invest in a new generation of people to work on data assimilation issues.  Dr. Jacob noted that the carbon cycle effort will involve an increased level of interagency cooperation and this cooperation needs to come together quickly.

Overview of ESE Data Systems and Services

Ms. Martha Maiden provided an overview to orient new members and place EOSDIS within the context of ESE’s Data Systems and Services.  EOSDIS is the largest collection of assets in the ESE.  The Core System is the centrally developed software and agent-purchased hardware developed over the last decade.  EOSDIS also includes other assets:  Distributed Active Archive Centers (DAACs) and Science Investigator-led Processing Systems (SIPS).  ESE also supports additional data product generation and distribution activities.  The challenge ahead is to orient and evolve data systems so that they can answer the set of science questions in the Research Strategy.  Ms. Maiden described the ESE data flow from acquisition to end users.  Communication between the three types of data provides connectedness and the emergence of data economy.  Presently, ESE supports more the 40 data centers, widely distributed geographically.  Additional data centers are networked through the ESIP Federation.  For the mid-term, ESE wants to implement the NewDISS concept sustaining existing data system operability and leveraging existing assets.  The concept is described in the NewDISS Report, Version 1.0.  The NewDISS formulation is being led by Dr. Stephen Wharton.  The Formulation Team will fully engage the community at multiple levels and will provide planning studies, cost trade analyses, recommendations on core standards/protocols, a technology roadmap, and recommendations on infrastructure investments.  The Formulation timeframe provides time to align ESE policies and budget to support the next decade’s data systems.  

NewDISS Strategic Planning Status

Mr. Wharton noted that part of the transition is to recognize that the processing expertise is already out there.  There are members of the community that can provide portals and more effective ways to access information than a centrally designed system. The NewDISS charter is to establish and carry out a strategy for the evolution of the ESE network of data systems and service providers to support the science objectives in the 2002-2010 timeframe.  The vision of NewDISS is to engage the data user/data producer community in establishing and maintaining a unifying framework and management guidelines and to allow new missions, teams, and projects to implement their own data systems and services while maintaining an aggregated, system-wide interoperability.  NewDISS will not be responsible for building or implementing a data system.  The NewDISS organization will be responsible for coordination of the framework and guidelines and monitoring and reporting on performance.  There are two main categories of success criteria:  (1) flexibility and effectiveness; and (2) accountability.  The formulation objective is to recommend a unifying framework and management guidelines to enable evolution towards a future network of ESE data systems and providers that addresses the criteria in these categories.  Some key elements of the formulation are:  a process for engagement of the community; a unifying framework to facilitate collaboration; management guidelines for planning and coordination; leveraging of existing community standards; and tailoring the guidelines and framework to the various categories of the data system and providers.  The formulation scope does not include determination of data center responsibilities or allocation of mission data responsibilities.  Mr. Wharton showed a concept illustration of the existing EOSDIS-era systems and services and the future NewDISS-era systems and services.  

The first phase of the formulation process (November 2001 to October 2002) will conduct a series of formulation studies, identify future data management technology needs, recommend evaluation guidelines and procedures, and identify and recommend allocation of roles and responsibilities for data management planning, development, and operations for future missions.  The second phase of the formulation process (November 2002 to June 2003) will complete the cost model, integrate study results into policy guidelines, recommend an approach to formally establish a NewDISS office, develop a transition plan to implement NewDISS recommendations, and create program plan options.  ESDISSAS has endorsed the view that NewDISS encompasses all aspects of ESE data systems and services and has indicated that the Formulation Team should address several key questions.  

Dr. Moore posed the following questions:  What would 2010 look like with NewDISS and without NewDISS? What will the NewDISS process create?  Mr. Wharton indicated that we need to specify the interfaces and levels of service.  That is all that would be specified.  The aim is to provide more flexibility and minimally manage the interfaces versus directing the implementation of the system.  We want this to be a much more open process than there was before.  The current standards do not offer a lot of flexibility and they impose a lot of overhead on the community.  We need to look at what we can do to reduce the overhead.  The point of formulation is to answer those questions.  Some of the Committee members who had a 10-year plus history with Earth Science data systems were concerned because a lot of what Mr. Wharton said had been said before.  Dr. Dozier observed that the cast of characters are the one who have us in the present situation.  We need to have more analysis of what was done that was misguided, e.g., if we had a chance to do the last 10 years over again, what would we do differently?  Mr. Wharton indicated that the Formulation Team would like to have the participation of people who have the experience.  NewDISS will not be doing the implementation, e.g., it will not be issuing an end-to-end contract.  A lot more of the responsibility will be given to the end user.  Dr. Canavan stated that he would like to see NewDISS as drawn by somebody who knows how to manage a lot of data, e.g., Oracle.  Dr. Katsaros expressed concern about a variety of formats in the long-term archive, and how users could easily use the variety of formats in the future.  Dr. Graves observed that the complexity of what the ESE faces (objects of spatial and temporal dimensions) makes data management difficult.  The challenge is to not keep all of the funds tied up in maintaining the current system.  There must be a funding wedge to allow NewDISS to occur.  Dr. Dozier observed that thirty years ago, NASA was a center of expertise on data management; that is no longer the case.  The center of expertise has moved elsewhere.  The question is:  How will NASA allow people or groups with the expertise to drive the next generation system?  Mr. Wharton indicated that the new approach is to determine what the interfaces should look like and whether there should be a dividing line between interfaces and implementation.  Dr. Moore observed that it is likely that the existing momentum with a politically powerful contractor will be determining the future.  The formulation phase may be too much study and too little action.

ESIP Planning Status

Ms. Maiden discussed the status of ESIP planning.  For the next decade, data organization needs will be based on answering science questions, utilizing multiple data sources for targeted users.  A broad range of users are interested in easy access and one size does not fit all.  As noted earlier, the environment is changing from “push” to “pull” and from users to participants.  The ESIP Federation has demonstrated the value of adding multiple brokers as the user end of the data system.  The original ESIP Type 2’s were selected for 3 years through open competition, while ESIP Type 3’s were selected for 5 years.  An early lesson learned was that 3 years was too short to fully perform the experiment.  The first idea proposed was to extend the existing ESIP Type 2’s for an additional 2 years to perform a full 5-year experiment.  Dr. Asrar decided that ESE should evolve the ESIPs as part of the process of evolving ESE data system.  This would be through an objective selection process.  However, the ESIP Federation funding line fell from $15 million in FY00 to $4 million in FY02.  The challenge was to find the budget to support an open competition of ESIPs beginning in FY02 and create a solicitation document.  The EOS DIS Federation/External budget was thoroughly analyzed.  Existing external commitments were scrubbed and ESE initiated termination of the NOAA/NASA Enhanced Data Set program (these needs to be borne in the future by the Science Division).  Also, the Applications Division was approached for joint planning.  NASA requested additional funding in its budget submission, but it was deleted in the Senate markup.  ESE is waiting on the outcome of the budget process in order to take the next step.  Dr. Moore stated that the ESIP concept is immensely successful. Tailored products are making data more available.  We need to find a way to get through the difficult political situation.  Dr. Asrar asked Ms. Maiden to provide some background on the ESIP concept.  There has been a general misunderstanding in the community (and at the political level) about the ESIP Federation vis-à-vis EOSDIS.  The ESIPs have taken data from various sources and created specially products that have value to certain sections of the user community.  These tools are complementary to EOSDIS.  The ESIPs are an integral part of the future direction of the program, and two major funding streams were identified within the EOSDIS budget line.  

Dr. Canavan expressed concern on how the NewDISS fits into the long-term picture, e.g., where ESE wants to be in 2010.  If ESE does not start with where it wants to be in 2010 and work back from that, it may end up with a lot of disjointed pieces.  Dr. Asrar noted that NewDISS is a not an end in itself; it is a means for getting the science done.  In this environment, there are two elements:  (1) capturing, processing, and distributing data, and (2) making sure that evolving technology is folded into the system.  One cannot run the program completely within the R&D environment.  A balance between those two competing elements must be created.  We have a system that is functioning and carrying on the job; however, the time is right to start thinking about the plan to get to where we want to be in 2010.  Dr. Moore acknowledged that there are concerns about the “central” system, which is currently functioning.  The challenge is how to bring about needed new efficiencies without interrupting that system.  Dr. Dozier reiterated that going to an end-to-end system ten years ago was a mistake; it created a politically powerful entity that was not always aligned with ESE’s objectives.  We need to break that paradigm.  The budget numbers need to be balanced between maintenance and development.  Dr. Asrar stated that ESE is open and receptive to ideas on how to meet the community’s current needs and set the stage for the new direction. Dr. Dozier noted that there are people in industry and at universities that have a perspective on this topic who could provide valuable advice.  Dr. Asrar commented that ESDISSAS has the official responsibility to provide that advice and the mechanism is in place to obtain that expertise.  ESE welcomes that help; however, the solutions have to be realistic and achievable.  

ESE Response to President’s Climate Change Research Initiative (CCRI)

Dr. Jack Kaye discussed the external environment for ESE:  USGCRP, CCRI, and NCCTI.  He focused on the USGCRP 10-year planning effort (the core effort in the Federal agencies) and the President’s “Rose Garden” speech on June 11.  The USGCRP overall goal (in the 10-year plan) is to improve our capacities to project future global change; to diagnose vulnerability and evaluate options for enhancing resilience; and to provide useful knowledge for decision-making by government, communities, and the private sector.  There are four USGCRP questions for the next decade.  They overlap with the research questions in the ESE Research Strategy, but focus more on the human response side.  On June 11, the President established the CCRI to study areas of uncertainty and identify priority areas where investments can made a difference.  He directed the Secretary of Commerce (working with other agencies) to set the priorities for additional investments in climate change research.  He did not direct the USGCRP.  This made for differences in the way that agencies fed information into the process and what came out.  The President specifically focused on climate change over the next five years and indicated that these high priority areas would be “fully funded.”  He emphasized focus on the areas of uncertainty.  The NRC report was very helpful in defining these areas.  Dr. Kaye noted that the technology initiative is being led by DOE.  After this speech, the agencies worked together to develop material on a 45 day schedule.  The USGCRP draft 10-year plan served as a base for the more focused and shorter-term CCRI effort.  Contributions focused on a limited number of areas.  Material went through the DOC, and the final document was transmitted to the Administration (this is an embargoed document).  The CCRI became the reference point for development of the FY03 budget.  Dr. Kaye noted that the 5-year timeframe of CCRI does not completely dovetail with the longer NASA timescale to allow the ability to develop and utilize new technology.  Although NASA must look at what it can contribute in the 5-year timeframe, it is important for NASA to look at what it can do in the longer term.  Dr. Canavan observed that this Administration appears to be for research rather than regulation.  Dr. Kaye agreed.  He noted that the Administration feels that if research can be focused and accelerated to deliver products on a finite timescale, it is willing to fund that; however, the initiative is not directed at funding “open ended,” broad-based research that takes 10+ years.  There is a piece that can be done in five years and a piece that builds beyond that.  If new global observations are required that are not already in the pipeline (e.g., carbon cycle observations), those observations cannot be done in five years.  However, computation and modeling improvements can be done in that timeframe.  Dr. Moore noted that in the President’s response to the Academy, he directed the agencies to review their investments and did not mention a five-year timeframe.  Therefore, NASA should move forward as broadly as possible and not be overly focused on five years.  Dr. Asrar noted that NASA did not stop at five years; it included what could be done over two time horizons.  The Committee discussed the international involvement (Europe and Japan) on the initiative.  Dr. Kaye indicated that a small delegation went to Japan to develop an agenda for a workshop.  Dr. Katsaros noted that a joint Center of U.S./Japanese collaboration already exists in Hawaii and that consideration should be given to utilizing this Center. In response to a question, Dr. Kaye briefly discussed an activity that is looking at combining revolutionary technology in the delivery of Earth system information in a timely way to address real problems.  This would be a good topic to address at a future meeting.  

With respect to the Science Plan, Dr. Bras indicated that what is needed is a codification on the process for implementation and review.  He requested a briefing on this at the next meeting. 

ESE Instrument Incubator Program (IIP)

Mr. Frank Peri provided a brief update on the IIP FY01 NRA selection.  The scope of the NRA was based upon science foci and had specific guidance with respect to technology readiness level (TRL).  The IIP is a program in the middle range of technology readiness (TRL 3 to 5/6).  It provides a feeding ground for the New Millennium Program (NMP) and ESSP.  The response to the NRA was diverse in science topics.  Academia, industry, and other government proposals were less represented (as PIs) than the NASA Field Centers.  Mr. Peri briefly discussed the NRA selections and the key technologies. In response to a question regarding community participation, Mr. Peri noted that academia and industry were extensively represented as Co-I’s. The Committee discussed the issue of the imbalance of university participation.  Dr. Asrar indicated that the peer review process for technology was started only two years ago.  There is more academia participation on smaller technology research proposals.  Universities may be reluctant to take on the system integration function, and they may not have the infrastructure required to support this type of effort.  Also, there are only a few universities across the country that are centers of excellence in Earth science technology.  Dr. Bras observed that it will take a concerted effort on NASA’s side to increase academic participation in this program.  Dr. Asrar indicated that the commitment is there to continue to build the NASA/university partnerships.  

Dr. Bras requested a briefing on the technology issues and challenges at the next meeting.  

Closing Remarks with Associate Administrator

Overall, the Committee was impressed and satisfied with the direction of the program.  There were some concerns about the ESSP program—the process and how it is split.  It was not clear that the additional steps would improve matters and what could be learned from that.  Overall, the science planning for Solid Earth, Carbon Cycle, and Water & Energy Cycle research appears to be moving along.  Dr. Asrar asked that the ESSAAC also help ESE decide what not to do.  With respect to the Applications Program, the concern was to not get lost in the sales message; i.e., make sure that there is a strong strategy.  No one questioned the importance of the program or was critical of the progress that has been made.  There is some uncertainty and worry regarding the Data System and Services.  Many of the Committee members have a lot of history on the past mistakes in this area.  Dr. Asrar expressed concern over the presentations; he noted that it was difficult to embrace the scope.  The debate of who does it best and how to have a vision of 2010 is not easy.  The Committee was somewhat divided on what the best strategies should be.  Dr. Asrar noted that there is an ESSAAC Subcommittee that could tap expertise and help define the vision.  If the Committee feels that wholesale changes should be made, ESE would like to hear that.  Dr. Asrar suggested defining a process by which we can identify what those changes should be and how ESE could go about implementing them.  He took an action to have a full-up presentation on EOSDIS at the next meeting, e.g., how it is working, the data sets that are being delivered, how it is serving users, the problems, etc.  The ESSAAC agreed to review the NewDISS Report.  With respect to the IIP briefing, Dr. Bras noted that the Committee requested a follow-on presentation on the technology issues and challenges at the next meeting.  Dr. Bras concluded with a concern about budget issues.  NASA has been mandated to conduct a strategic review and determine what it should and shouldn’t do.  The overrun on Space Station will impact every single element of the Agency.  ESE has been doing quite well in comparison with other parts of the Agency, but it is relatively small.  ESE must respond aggressively within its own strategic thinking and provide input on what is important and what is not important.  Dr. Asrar noted that Congress recognizes that Space Science and Earth Science are the pieces in NASA that are working.  However, nothing should be taken for granted in the budget process.  
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FINDINGS AND RECOMMENDATIONS

November 14, 2001

Dr. Ghassem Asrar

Office of Earth Science, Code Y

NASA

300 E Street SW

Washington, DC  20544

Dear Ghassem:


Once again, my sincere thanks to all of your staff for the coordination and presentations during the last ESSAAC meeting of October 16, 17, 2001.  In particular, I want to thank you for your attendance.  As I have said in the past, your presence throughout these meetings leads to far more effective discussions and useful advice.


The theme of the meeting was “new initiatives”.  Therefore, let me begin by addressing the initiatives that were discussed.  We heard about the ESSP program and the six exciting proposals that have been selected to progress to Step 2.  ESSP represents the only program for new exploratory missions, so it represents the future.  An old concern is that risk aversion and budget pressures could limit our ability to be innovative.  There was concern about some of the mission management steps that were presented.  The concern revolved around adding time and bureaucracy with unclear benefits.  There was no consensus on this issue, but it behooves you to follow the process carefully and modify it if warranted.  ESSP programs should be well mapped into the ESE Science questions and clearly prioritized accordingly.  As two of the proposals involve the Space Station, I must raise the concern that on-going budgetary problems with the space station may limit the ability to do experiments as well as the launching of the satellite as space shuttle cargo, since shuttle activity may be significantly curtailed.


The Committee was pleased with the Solid Earth Science planning update.  The working group has done a good job in framing this important NASA activity within the Science Plan ideas.  The biggest issue regarding Solid Earth Missions is the frustrating situation regarding the release of SRTM data.  The Committee urges you to press for this release as soon as possible in order to fulfill the worthwhile science objectives.


The Committee heard a report on the Carbon Cycle initiative and research.  Again, this activity is well on the way of defining and prioritizing its objectives after eighteen months of community workshops and discussions.


The Water and Energy Cycle initiative began formulation of a plan just five months ago.  At this stage priority science questions are mapped against ESE Science Plan and USGCRP Water Cycle Initiative.  It is apparent that NASA’s activity will focus on precipitation and soil moisture as priority observations and elements of the water cycle.  An exciting link is developing with the Carbon Cycle initiative via the vegetation role in the water and energy cycle.  A second workshop of an expanded steering group is planned for November 19, 2001.  


The meeting also involved a series of other reports by ESE staff and subcommittees.  


The Committee was disturbed with the vagueness of the report on the President’s Climate Change Research Initiative.  We understand issues of information embargo but feel that NASA’s desired roles could be more explicitly stated.


The Committee is still waiting for a road map of a process to continuously update and review the Science Plan.


The Applications program presented its evolving plan.  As reported in previous meetings, this plan has come a long way.  It is now well integrated with science objectives.  Nevertheless there was a sense that too much focus went to “salesmanship”, which was unnecessary, and too little in simply articulating the strategy and mission.


The various discussions of ESIP and NewDiss engendered lively discussion, as usual.  Clearly the issue is to properly balance the maintenance of an EOSDIS that is satisfying most needs and clients with the need to develop the new generation of information management tools.  The other issue is balancing distributed data storage and management against more traditional centralized control.  There was unease within the Committee.  Some is probably just based on fear of bad past experiences.  On the other hand, I, for one, found the presentations vague and focusing far too much on a generic process with no specifics or guidance based on NASA’s experience.  I worry about distributed systems that will fail to provide access to investigators or proper data archiving.  The Committee requested a detailed EOSDIS presentation next time – its architecture, how it is supposed to work, and how it is performing.


Exciting progress was reported on high speed computation.  The ESE Instrument Incubator Program was presented.  The Committee requests that a technology assessment report be given during next meeting, covering specifics of future critical path technologies that are needed for the Enterprise to complete its science agenda.


Much of the meeting was flavored by concerns about budget.  This concern was driven by the traditional factors (i.e., earmarks), new national security priorities, and the public problems with space station and shuttle programs.


We remain concerned that, despite assurances, Earth Sciences and other NASA Enterprises and programs will be negatively impacted during attempts to deal with Space Station deficits.  Budget reductions now would be devastating given the successes of the Enterprise and its now well defined science driven future.  The budget discussions were too vague and fluid to calm our concerns.  That OMB was not present did not help.  


If for any reason there is a need to re-program, re-prioritize Enterprise activities, the Committee wants to be consulted.  We have reserved December 18, 2001 and January 9, 2002 as potential teleconferences to be used if needed to discuss decisions on  priorities.  The next ESSAAC meeting will be April 15 and 16, 2002.


Finally, after the meeting it was announced that Bob Schiffer is retiring.  He will be missed.  I want to personally thank this dedicated civil servant who has served NASA and the science community so well over many years.  


Bob will be hard to replace, but a quick appointment will allow for a painless and organized transition.


Again, thank you for allowing us to serve the Earth Enterprise and NASA.





Sincerely yours,





Rafael L. Bras





Bacardi and Stockholm Water Foundations Professor

CC:
Dr. Daniel S. Goldin
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