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Interactions Between Data, Observations and Modeling (Ref. CCSP Workshop Session 21; Breakout Group #4?)

Moderator: Ghassem Asrar (NASA)

Overview: Kevin Trenberth (NCAR)

Panelists: Kevin Trenberth (NCAR), Einer-Arne Herland (ESA, Europe), Ed Sarachik (U. Washington), Jim Hansen (NASA), Paul Houser (NASA), Sidney Levitus (NOAA), Benjamin Reston (Pew Center), Neville Smith (BMRC, Australia) [In order of presentations]

Rapporteurs: Sushel Unninayar (NASA); Lisa Dilling (NCAR)

Note 1: This report (Rapporteurs’) highlights the points raised by the panelists and the audience in reference to the CCSP Strategic Plan (incorporating the CCRI and the USGCRP).  Most of the points raised were from the Panelist’s in their presentations.

Note 2: The Panelist’s presentations (view graphs) will be available on the CCSP web site together with the draft report and comments received during the workshop.  Thus, the Panelist’s presentations are not summarized below as such.  Rather, highlights of comments specifically pertaining to the CCSP Strategy Report (only) are captured in the below report to the extent possible, given the time constraints of the exercise. Panelist’s and/or audience comments/points are identified by name.  But, in accord with (customary/usual) National and International protocol for similar exercises, they should probably be removed if so decided by the CCSP.

Note 3: Prior to this breakout session, there were several other sessions dealing with all of the topics of this breakout session.  The reader is pointed to the detailed comments on data management, observations and modeling contained in the reports of those (other) sections.

Note 4:  An abbreviated summary of comments pertaining to the CCSP report was submitted immediately following the breakout session in the form of a power-point set of slides.  Time (and space) constraints precluded complete detailed coverage.  Overall there were many very positive comments expressed about the comprehensiveness and depth/breadth/scope of the CCSP report. 

Note 5: Overall, it was acknowledged that the CCSP Report was broad in scope, and that the various Panel’s established to review the report comprised a collective of expertise highly qualified to cover the breath of topics covered in the Chapters dealing with observations, data and modeling.

(1) Overall comments/review/overview (Moderator presentation + other overarching issues/comments—derived from various other (previous) sessions on the subject(s). (Asrar)
· Overall, there was substantial support for the CCSP effort/initiative, and the depth and broad scope of the report.  There were many highly qualified experts on the panels and among the participants who made critical but positive comments as to how the CCSP strategy should be improved.

· Insufficient specificity on where we going, and how to get there.  Need to state requirements and priorities.

· What are the key uncertainties and how are they to be addressed/reduced?

· A global climate observing system does not exist, as such.  Requirements for such a system need to be better specified.

· The “climate monitoring principles” as defined by the NRC and adopted by the UNFCCC should be adhered to.

· A cohesive approach is needed to integrate observations, modeling, data, and information.

· A new intellectual paradigm should be developed for defining and implementing such a system.  The CCSP report should contain a clear strategy for its implementation.

· National (between Agencies) and international coordination is critical.

·  The Chapter entitled “Grand Challenges” doesn’t seem to pose “Grand” challenges, even though it tables “Major” issues that needed to be addressed.

· An overall integrating theme was suggested, such as “Global Energy Cycle,” to enable integrating the various science elements.  However, there was no further comment on whether this was accepted by the Panel or the audience as the approach to be followed.

· Full and open access to data and information is important.

· The need for telecommunications capabilities for observational data, information and user products in a timely manner should be mentioned.

· Much progress has been achieved over the past decade. However, much more still needs to be done.

· All agencies are committed to progressing as rapidly as resources allow towards CCSP (CCRI and GCRP) goals and objectives.

(2) Specific Comments/Discussion (Highlights):

Comment Set#1: Overview presentation + Panelist’s comments + Discussion. (Trenberth)

· A “systems” approach might be needed to integrate observations, data, and modeling.

· Need to go beyond observations.  Add emphasis on data processing, systems analysis and support systems that lead to reliable end-products.

· Data analysis and the role of models in 4-D data assimilation should be mentioned.  Especially, the importance of 4DDA in ingesting different data streams and its relevance to atmosphere- oceans-land-surface-cryosphere coupled models.

· Currently an adequate climate observing system does not exist.  We rely on observing systems not related to climate requirements.

· Coordination amongst agencies should be a high priority for observing systems.

· Need real-time knowledge of how the “observing system” is performing together with the wherewithal to fix problems promptly.

· Not mentioned (Ch-12) is the topic/need to process/analyze observational data fields and derive gridded global products.

· Telecommunications (data transfer/exchange) is not mentioned.

· Need an “oversight” and monitoring center/structure/framework, and necessary resources.  This doesn’t have to be a physical center, but rather a virtual center/mechanism.

· Linkages between science themes and between sections of the report need to be improved.  For example, the Water Cycle and the Oceans (e.g., fresh water transport into the oceans).

· Similarly, Carbon and Water Cycles—linkages. Aerosols and water vapor/clouds.  Carbon, ecosystems and land use.

· Blending of space-based and in-situ observations should be mentioned.

· Links between observations, data and modeling and prediction is not clarified.

· The issue of “predictability” is not dealt with.

· Initial values required for climate modeling/prediction is not dealt with.

Data and information:

· Stewardship (of data archives) not handled well enough in the Report.

· Real-time and retrospective management of climate data needs to be mentioned.  Importantly, there is a need to correct problems in real-time.

Grand Challenges:

· The “Energy” Cycle is missing in the whole document.  The Energy Cycle needs to be dealt with both globally and locally.  IPCC only considers components of radiative forcing at the Top-of-the-Atmosphere (TOA).  Need to go substantially beyond TOA.  TOA may work for global temperature and global forcing, but not for regional/local.  Need bottom of the Atmosphere radiative forcing, and surface heat budgets.  The oceans are involved through the uptake of heat.  Feedbacks should be included.  These aspects are critical for hydrological cycle parameters and for global vs. local effects of climate change.

· As regards “Grand Challenges,” we need a comprehensive data/information system to track changes, analyze global products, understand changes, validate and improve models, initialize models, assess impacts.  Such a system is required regardless of global climate change.

· Need to integrate the various science elements under a “banner” such as “Energy Cycle.”  We need to make the case, and establish funding in support of this theme.

Comment Set#2: Panelist’s comments + discussion, in order of presentation. (Herland):

· ESA Living Planet Program includes Earth Science Explorers, Earth Watc (long-term monitoring), and Technology/Exploitation.

· Global monitoring for environmental security—joint between EU and ESA: Intelligent systems for timely, accurate information delivery.

· CCRI is a major achievement with possibly a long-term impact on science.

· The CCRI asks for inputs of specific outputs of research results for the development of policy.  Thus, the report is not merely a Science Plan.

· As regards major deficiencies in existing systems, the question is how is it going to be done/corrected.  Steps to achieve the required policy input needs to be specified.

· Cross-disciplinary approaches are not addressed well.  For example, in models, the boundary areas are the biggest problem.

· More details are needed in regard to model improvement.

· International cooperation is seen as crucial.  Europe is not mentioned?

Comment set#3: Panelist’s + discussion, in order of presentation. (Sarachik):

· Climate data records are not defined.

· Lacks a synthesis or coherent view of how to handle the “whole” system

· The NRC Report on Climate Change Science, 2001, states that the ability of the US to assess future uncertainties in climate science is constrained by the lack of a climate observing system.  Mahoney refers to the need to improve the climate observing system.  However, one can not improve a system that does not exist.  Thus, the CCSP Strategy needs to identify how such a system can be developed/established.

· Observing systems need to meet requirements that address global vs regional issues, long-term vs short-term.

· Products: There is an emphasis on model output and the needs of policy makers.  But, there are several other products required of the system, and other users.  Global vs. regional requirements should be better clarified as also the needs of decision makers in agriculture, water resource managers, farmers etc.  Policy makers would typically need global/regional information, but others would need locally specific data/information/model output products.

· The 10 climate monitoring principles should be adhered to in the design and implementation of climate observing and data/information management systems.

Comment/discussion Set#4 (Panelist’s + discussion, in order of presentation). (Hansen):

· The entire system must be made operational.  That is, the interfaces between research, system observations, and large-scale observations, should be seamless with “climate information” as a operational, systematic part of the infrastructure.

· Products for societal benefit is really the central issue.

· Research is different from sustained observations/monitoring.  The latter must go on indefinitely on a routine basis.

· Products/benefits to society is essential.  If not there would be no basis to sustain a global monitoring system such as the world-wide network of Upper Air stations.

· Any one piece of the system can not sustain itself.

· Implications (Products for societal benefits): (1) For model resolutions; (2) For scale of observations; (3) For nature and type of directed research to build systems determined by models; (4) For space and time scales of products; (5) Products for the Public; (6) Organizational structures.

· Need structures and mechanisms for implementation of the above.

Comment Set#5: Panelist’s + discussion, in order of presentation. (Houser)

· Observational precipitation variability and trends are not predicted by climate models.

· Dozens of precipitation products, but we don’t know which one’s are good.

· Most consequences of climate change manifest through the water cycle.

· Need to educate scientists and managers as to what the public needs are.  The real need is prediction.

· The availability of new observations will advance understanding, prediction (skills) and applications.

· Need to look at the “system” in a holistic manner, and identify gaps.

· Important to get clouds right in models to obtain correct precipitation predictions.

· Also need data/information systems such as GLDAS (Global Land Data Assimilation System).

· Observation’s integration not defined in the document.  One way is data assimilation to merge observations and model predictions to provide superior “ system state” estimates.

· Need t know what the errors are in both observations and models.

· Need to know the behavior of errors when space/time resolutions are changed (increase or decrease?).

· Not defined (in the report) is what is meant by model-data integration. This involves/implies quantification, unification, collaboration, as well as intercomparison, geo-location, balance assessments, error assessments, among others.

· Observations:  We must define an integrated climate observing system for changes in the “mean” and variations in “extremes.”

· Traditional modeling and prediction procedures may not lead to the production of useful/usable information.  A new approach is required.  Information management would be an important component.

Comment Set#6: Panelist’s + discussion, in order of presentation. (Levitus):

Strengths of Plan:  The plan proposes to:

· Extend climate data record using paleo data.

· Rescue historical instrumental records.

· Extend observational record into the future—develop new observing systems.

· Recognizes the need for bio/eco data.

· Recognizes that international cooperation is critical

Comments/discussion:

· Insufficient observational/data basis for policy makers since the data sets we currently  have are not used to address this issue properly.  That is, we need more analysis/information products.

· 85% of ocean data profile’s cast, are by/from foreign countries.  Thus, we need to expand US efforts and also international cooperation/collaboration.

· Data management needs to be emphasized.

· User’s of climate system instrumental data and their requirements need to be kept in mind, and integrated into the efforts to build the system.

Modeling and diagnostic requirements:

· Need, in one format, global integrated data bases.

· Scientifically specified quality control of data.

· Good documentation.

· Electronic access to data and documentation.

· Examples of frequently used data bases include: COADS (heterogeneous), ISCCP (homogeneous).  Examples of integrated heterogeneous data bases (required), include: T, Salinity, O2, Nutrients, Chlorophyll, Plankton.

Desired characteristics of gridded products: Users want global products based on well documented data bases, at high resolution.

Needs:

· Need more computer hardware/software to produce user products.

· As important is the need for more human resources.

· Data processing/management and stewardship requires scientific expertise over time.  Data centers need to be more pro-active.

· Many international organizations and mechanisms need to be supported for the system to work (e.g., IODE, IOC, ICSU-WDC’s, etc.)

· Not all data centers can be managed by National Centers.  Also need “Project” data management.

· The preparation of data sets is labor intensive—e.g., the chlorophyll data set is derived from 128,000 observations from ships sampling the oceans

Comment/Discussion Set#7: Panelist’s + discussion, in order of presentation. (Preston):

· Much of the Draft Plan is dedicated to improving the research infrastructure, namely: observing systems, models and parameterizations, climate model testing etc.

· Little attention is given to the interaction between data management, observations, modeling.  Ch-12 discusses these subjects as separate entities.

· No clear enhancement of capacities for monitoring and subsequent modeling of the impacts of climate change.

· The Draft Plan demonstrates limited understanding of end-user needs of/for observing systems, and model output data beyond the scientific community—Ch-13 in particular.  E.g., Resource management, private sector, policy makers.

· Poor emphasis on the importance of the integration of observations/modeling/data for climate.

· Data management/Observations/modeling does not reflect CCSP emphasis/articulation of uncertainty.  E.g., Observations: confidence in climate record?  Scenario development: IPCC decision to treat SRES scenarios for climate projections.

· Data/observations/modeling integration is not fully leveraged to address policy relevant issues.  E.g.: Need to identify climate thresholds.  Need to evaluate mitigation/system targets.

· Disconnect between research needs, priorities, and products.

· Need a ranking system for priority infrastructures needed, and proposals for budget allocations as needed.

· Long-term strategy for support to data/observations/modeling infrastructure is unclear.  Is a 2-center approach sufficient?  Data management: Large potential, but prioritization is unclear, investments are modest and concentrate on near-term issues. Lack of long-term perspective.

· Questionable assumption that improved science and information will enhance decision-making?  This assumption may not be true.  Avoid assumption that continued investment in research will ease decision making challenges.  If not, this would give false confidence in science.

· Importantly, many critical issues will not be clarified in the near-term!

Comment/Discussion Set#8: Panelist’s + Discussion, in order of presentation. (Smith)

· Drawing from an ocean perspective, the GODEA experiment could serve as a smaller scale model for the interaction called for between assimilation, estimation, fusion, blending, synthesis etc.

· For dynamically self-consistent analysis of oceanic variables:  Satellites are fundamental for altimetry, SST; In-situ are fundamental for sub-surface parameters and others that can not be measured by remote sensing.

· Modeling, data assimilation, and computer resources, all need people resources to effectively utilize existing and future capabilities.  The present and future availability of human resources will be a critical issue.

· Products: Need routine climate products.  E.g., one/year for the analysis of anomalies.

· Models could be used to guide the building and integration of observing systems etc.

· Need dynamic observing systems.  Systems that adjust depending on what is happening.  This can/should be done.  Need longer time-scale perspectives when applying the same concept to climate observing systems.

Structure of Report:

· Expected to see a strategy on how to build infrastructure?  Suggest a 3-Tier approach, namely: Tier-1: Essential/mandatory components (robust, sustained, reliable, etc., but not fixed--needs to evolve with time.  Product delivery should be a part of this component.  Tier-2: Enhancements of/to the USGCRP.  Tier-3: Grand Challenges—elements that are high risk but with an even higher potential to deliver results addressing the impacts of climate change.

The question is “How do we build such a system?”

· Need a clear statement on the fundamental need to for a global climate observing system.  We do not have a GCOS system, but we should be able to commit to build one.

· Not so much “interaction” as mutually supporting and complimentary elements.

Predictability:

· Not enough on “predictability.”  E.g., natural error growth relative to climate signal.

· Issues of resolution, parameterization, initialization…etc., are all related to predictability.

· Physical to non-physical:  What can be inferred (That is, predicted)

Overall comments:

· Need clearer objectives (statement of) for combining modeling, observations, data management.

· Include routine ocean climate services.

· Raise the level of data/info management to the same level as observations and modeling.

· Ch-12 does not represent “Grand Challenges” but rather an enabling framework for infrastructure development.

· Modify Page-136 (Table) as a framework for developing priorities for all components of the program, and not just observations.

· Embrace applications in the design future systems.

· Recognize the synergy between climate change and weather as regards ocean prediction.

Comments/Discussion Set#8: Additional Post-presentation interactive discussion/comments:

· Missing in Ch-3/12: Quantification of differences between regional aspects for climate and operational predictions. 

· Integration?  How are the numerous individual scientists going to be coordinated to achieve the needed integration?  If we need to do this on a large-scale, can it be done with present infrastructures?  What is going to motivate this process?  Perhaps, we need a banner under which all can rally behind?  And, this should not just be scientific.  It should have broader appeal.

· It is important to have a goal suggested/accepted by all.

· Need to emphasize long-term climate data time scales.  The “drivers” for long-term change are different from those that dominate weather time scales.

· New resources will be required.  If not, few (if any) of the recommendations are likely to have impact or be implemented.
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