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1.0 Introduction 
The 3rd NOAA Climate Test Bed (CTB) Science Advisory Board (SAB) Meeting was held August 28-29, 2007 at the Hilton Silver Spring, in Silver Spring, MD.  The meeting was intended to bring together the CTB staff and the SAB to review CTB FY07 progress, and to gather SAB advice on short-term (FY08) and long-term (FY09+) science priorities. 

The SAB meeting began with a closed Executive Session followed by a short CTB Overview.  The CTB Transition Project Teams (TPTs) provided more in depth sessions on CTB FY07 science priority areas, namely Multi-Model Ensembles, CFS Testing and Evaluation, and Climate Forecast Products and Services.  This was followed on day 2 by a brief session on CTB Administration and a session in which the SAB provided their preliminary advice to the CTB management.  The complete agenda for the meeting is given as Appendix B.  See the CTB web site for the presentations: 

http://www.cpc.ncep.noaa.gov/products/ctb/
Following the meeting the SAB provided the CTB management with written feedback in the form of recommendations  that addressed many of these questions and raised several other issues.  The CTB management has carefully considered this advice.  In the following report we restate the SAB recommendations, followed by a CTB response.  
The CTB management wishes to take this opportunity to thank the SAB for their active participation, open communication and terrific advice.  The SAB continues to make a huge contribution to progress of the CTB.   

2.0 SAB Recommendations and CTB Response
The SAB recommendations (extracted from the October 2007 written report in Appendix B) were provided in 4 categories:  Overarching (Section 2.1), Climate Forecast System (Section 2.2), Multi-Model Ensembles (Section 2.3) and Climate Forecast Products and Services (Section 2.4).  The CTB Management Team, CTB Transition Project Teams, the Climate Science Team, and the Oversight Board will implement these recommendations as indicated below.
2.1 Overarching
The following are overarching comments and recommendations extracted from the SAB written report and CTB response:
2.1.1 The SAB agrees to meet next year.  
We are encouraged that the SAB found this to be a favorable meeting and that it will continue at a meeting next year to provide the CTB with advice on science priorities.  Per SAB advice, we will include talks from each of the TPT subgroups at next year’s meeting (e.g. land, ocean teams under the CFS Testing and Evaluation TPT).  We will also encourage talks by each of the CTB AO-funded PIs.
2.1.2 CTB should develop an overarching science plan and annually updated science and implementation plans for each of the major science components.  
We agree that the current CTB Science Plan and Implementation Strategy needs to be updated.  However, an overarching science plan is more appropriate for NCEP as part of its strategic planning.  CTB’s contribution to the NCEP science plan is to accelerate the transition of scientific advances into NCEP operations for the three major CTB science components.   Thus, CTB Management agrees to work with the NCEP Management, CPC, EMC, and the Climate Program Office to put in place a process that will lead to the development of the Plans recommended by the SAB:
1. An overarching Science Plan that includes the objectives of the CTB, and the manner in which these objectives will be approached through coordinated and interlinked management of the three major science components (namely CFS; MME; Climate Forecast Products and Services);
2. Science Plans for each of the three major science components indicating key science questions that need to be resolved; 

3. An Implementation Plan for the CTB, to be updated on an annual basis

4. An Annual Operating Plan for 2007/08, to be updated on an annual basis.

The contents of these Plans will include (but not be limited to) statements on outcomes, outputs, objectives, timelines, success measures, resources, relationships and integrations with other programs, and risk management.  It is intended that these Plans will provide the structure for annual Announcements of Opportunity (AOs), indicate mechanisms and linkages for working with external organizations.  Most challenging may be formulating metrics that provide links/interfaces between the three major CTB components.

The Plans will be considered at future SAB meetings and will help structure these meetings, and updates will be provided as needed.  It is hoped that these Plans will help to resolve tensions in formulating tradeoffs among delivery of optimal services to users, improvement of the science base, and the transition to operations of new science developments.

The SAB recommended that these plans be in place by the end of March 2008.  Given recent changes in CTB leadership, and the fact that NCEP is in the midst of updating its Strategic Plan, we feel that this deadline is too aggressive.  Following the Climate Working Group Spring 08 meeting in Princeton, CPC management will consult with the SAB, CPO, and NCEP on the appropriate timeline for these plans.  
2.2 Climate Forecast System
The SAB felt that the relationship of NCEP’s goals for CFS were not clear, as they related to the CTB science and implementation plan.  We agree that CTB should develop a clear set of near-term and long-term scientific objectives for accelerating CFS improvements.  During FY08 CTB is contributing to CFS Reanalysis activities, including CTB computing resources.  We welcome SAB words of support for the CFS Reanalysis project. The CFS Reforecasts that will follow the Reanalysis also have implications for CTB resources beyond FY08 (including the availability of CTB computer time for CTB-funded projects).

The following are recommendations from the SAB on the general topic of CFS development and our response: 

2.2.1 Some backup plans for the unavailability of resources or other problems that may arise in the course of the CFSRR should be developed. 

Considerable progress has been made on the CFS Reanalysis and Reforecast project since the 3rd SAB Meeting.  Based in part on SAB recommendations, a CFSRR Advisory Board has been organized and a first meeting was held on 7-8 November, 2007 to discuss the project in detail, including all of the issues raised by the SAB.  The CFSRR Advisory Board membership cuts across the spectrum of stakeholders in the climate community (J. Anderson (NCAR); S. Uppala (ECMWF); G. Lau (GFDL); E. Wood (Princeton); G. Compo (ESRL); M. Serreze (U. Colorado); R. Rosen (CPO); H. VandenDool (CPC); J. Carton (U. MD); L.P. Riishojgaard (JCSDA)).    A comprehensive report from the Advisory Board addresses some issues including the availability of computing resources, rationale for deadlines, etc.  NCEP is working with NCDC, ESRL and CPO on plans for ongoing analysis of the climate system.
2.2.2 A better, more proactive process for review, allocation, and accounting of
computing resources is needed, particularly as external CTB projects come
online. 

In order to ensure that sufficient computing resources are available for CTB AO-driven proposals, CTB Management convened a panel (27-28 Nov 2007) to carry out simultaneous scientific merit and computer resource reviews for the FY08 proposal  cycle.  If a proposal passed the scientific merit review and it also fit within the constraints of available computer resources, then it could be recommended for funding.  This approach seemed to work quite well and will be used in subsequent years.   In the future the CTB AO will include a quantitative statement of computer resources expected to be available.  In addition, future letters of intent will be required to specify quantitative estimates of computing requirements.

Consistent with its mission, the CTB has always recognized that priority should be given to the AO-driven external projects.   Beyond 2008, the review of CTB projects will continue to be done by a CPO review panel (as discussed above).  The situation is rapidly changing from one dominated by internal projects (when AO resources were very small) to one dominated by external projects (as AO resources increase).   

We agree that a more workable nomenclature for CFS versions should be adopted (e.g. the current 2004-vintage CFS might be called CFS1.0(2004), CFS-next could be CFS2.0(2008), and CFS-next+1 could be CFS3.0(20xx). 


2.3 Multi Model Ensembles

During FY07 CTB focused on an analysis of the EUROSIP datasets in an effort to determine if CFS adds value to a European multi-model ensemble and vice-versa.  The CTB was particularly interested in the set of dynamical coupled models run by the operational centers participating in this program (UKMET, Meteo-France, and ECMWF).  
While the skill assessment was not exhaustive, nevertheless the CTB built a reasonably good case for moving forward with an International Multi-Model Ensemble (IMME) consisting of the three European models plus CFS.   
The case for a National MME (NMME) using a set of domestic models has not been made yet, though it is logical to conclude that a National Strategy for MME is needed.  Towards this, the CPO will explore working with the agencies on this during FY08.  In addition, CPO and NCEP recommend that this be a key item for discussion at the upcoming Climate Working Group Spring 08 meeting in Princeton.   An outcome of this discussion might be a recommendation to develop a process leading to a National Strategy for MME that could be initiated by CTB and developed through close collaboration with the owners/developers of various domestic models (e.g., GFDL, NCAR, NASA), so as to ascertain the optimal version of the models to be used in the NMME, etc.  Skill assessments similar to those carried out with the international models might provide incentives for participating centers to contribute to the MME enterprise. 

The following are recommendations from the SAB on the general topic of MME and our response: 

2.3.1 CTB should use a double-barreled approach involving both IMME and NMME as opposed to one or the other. 

The CTB agrees and introduced this strategy in FY07.  Clearly, the availability of hindcasts from ECMWF, UKMET, Meteo-France and CFS makes initial pursuit of an IMME more convenient.  A strategy for NMME needs to be developed and coordinated with the IMME activities.  For various reasons it will require greater time and effort to incorporate additional national models, but this should be carried out in the event that political or policy issues make IMME more difficult than is hoped. 
2.3.2 The CTB should develop a National Strategy on MME. 

Although the implementation of a National Strategy on MME is beyond the scope of the CTB at present, the CTB can demonstrate leadership in determining the elements, time table, and requirements that constitute such a strategy.  Pending the outcome of discussions at the CWG Spring 08 meeting in Princeton, CTB Management will develop a set of recommendations that include (i) minimum standards for participation and (ii) computer resource needs.  Minimum standards for participation in the MME enterprise may include (but not be limited to) minimum ensemble size, method of generating ensembles, data assimilation method, minimum period of record for hindcasts, number of start seasons per year, forecast lead time, latest date to freeze model codes, minimum overall skill level, etc.  Computer resource needs will also need to be identified.  The OB might recommend that host institutions provide computer resources for hindcast runs as a requirement for participation.  In addition, the OB might recommend that NCEP build computing requirements for MME into the requirements for the next computer acquisition.  

2.3.3 CTB should expand current MME activities to include additional verification measures, additional forecast variables, and a larger geographical domain. 

The CTB agrees that a comprehensive skill evaluation should include additional deterministic measures (e.g. geographical distribution of temporal correlation or RMSE skill score) and probabilistic measures (e.g. RPSS, ROC, or likelihood score) to help judge added value of additional models.  During FY07 the CTB focused its skill evaluation over Europe (and the US) to demonstrate the value of an IMME with the operational European coupled models and CFS.  Activities aimed at improving predictions on the global scale for other parameters (beyond precipitation and temperature) are likely to be useful.  

2.3.4 The MME effort should be considerable. 

CTB made considerable progress on MME during FY07.  CTB also recognizes the need for a balance between CFS improvement and MME development activities.  Clearly, combining models tends to cancel the unique systematic biases of the individual models, and as a consequence, the predictive skill is likely to be enhanced as long as the individual models’ overall skills are competitive

2.4 Climate Forecast Products and Services
We appreciate the SAB’s supportive comments on CTB activities to improve climate forecast products and services, and especially on CTB efforts to enhance interactions and develop work plans between CPC and the RISAs.  As noted by the panel, this has helped to establish a structure for user evaluation of operational products and services.  The following are recommendations from the SAB:
2.4.1 The CTB should continue to enhance interactions between CPC and RISAs.
As a logical next step the CPC/CTB drafted a “white paper” entitled “Strategy for Developing Climate Forecast Products in Collaboration with External Partners” which discusses an overarching strategy for CPC collaboration with intermediaries.  This paper will be presented at the 6th CPAS Annual meeting in Chapel Hill, NC and made available to the community.   The strategy includes two Climate Forecast Product Teams that establish collaborative partnerships with intermediaries to identify, improve, and provide products that meet user demands for climate information. The strategy also includes a climate forecast tool development effort that sets appropriate guidelines for adding and improving tools used in CPC forecast operations.  
2.4.2 CTB should identify its overall goals and objectives for transitioning new products and services to operations.

CTB Management agrees that this should be developed in accordance with its science and implementation plan (see section 2.1).  The “White Paper” discussed in 2.4.1  outlines the specific criteria for transition of new forecast tools to operations.  The criteria for transition of products are linked directly to the ability of the candidate products to contribute to overall CTB goals.

2.4.3 Stronger interactions between the CTB, CPC, the NWS Office of Hydrologic Development, and the River Forecast Centers are needed.  
We agree that improved collaboration with OHD and the RFCs is needed.  CTB is actively engaged in the development of objective drought monitoring and forecast products, which is a potentially fruitful area for collaboration, down to the river basin level.  Other interactions might include conversion of products to GIS format.  The annual CPO-NWS Dialogue Meetings (the 4th meeting is scheduled 7 April 2008) are a good venue for moving forward. 
2.4.4  CPC / CTB should consider dividing forecasts into high frequency and trend adjusted components.

We agree with this recommendation.  CPC has already developed high frequency and trend adjusted ENSO composites to be used as a tool in CPC forecast operations.  This methodology can be extended to better account for long-term temperature and precipitation trends in other tools used in CPC forecast operations.  
Appendix A.  SAB Written Report
CTB SAB Report

3rd  SAB Meeting

Silver Spring, MD

August 28-29, 2007
Executive Summary

At the 2007 Science Advisory Board (SAB) meeting for NOAA’s Climate Test Bed (CTB), the SAB was asked to provide input on three main areas of activities, i.e., the next generation Climate Forecast System (CFS), Multi-Model Ensembles (MME), and Climate Products and Services. SAB responses to the questions posed by the CTB in each of these three areas constitute the body of this report.

Overall, the SAB found this to be a very favorable meeting and was pleased to see a number of positive changes since last year, and for that matter, the year before as well. This meeting constituted an impressive step forward. The SAB was encouraged that the CTB acted on last year’s SAB advice to give high priority for the implementation of MMEs at NCEP. The SAB concurs that taking advantage of international MME resources is a prudent and pragmatic way to get started. Obviously, the strongest and most economical approach is to collaborate with other operational centers.  To be considered a credible partner, NCEP needs to have a world-standard model of its own to bring to the table, and it needs to stay at the leading edge over time.  To do this requires NCEP to have the best CFS possible, enter into MME efforts with other operational centers, and pursue MME activities with national research center partners. The SAB was impressed with the progress to date in this regard. However, other than assessment of forecast skill, the SAB did not see the key MME science questions that the CTB was dealing with. For example, the SAB would like to see more attention to the “trade space” within which MME are performed. The SAB remains concerned with the present set of forecast skill metrics. Are there episodes, regimes, and/or regions where additional skill can be extracted rather than a one size fits all national metric? The SAB also recommends that dual track national and international MME strategies be developed. Although the implementation of a national strategy on MME is beyond the scope of the CTB, the CTB should demonstrate leadership in determining the elements, time table, and requirements of what would constitute such a national strategy.

The SAB believes the CTB would benefit from greater interaction with the external research community. At present, the CTB Science Team and interaction with the external investigators is ad hoc and not well focused. Positive strides have been made linking with the Regional Integrated Sciences and Assessments centers (RISAs). There is also an encouraging movement toward greater and more effective involvement of the NOAA Applied Research Centers (ARCs). However, more attention needs to be paid to the extramural community as a whole. The CTB needs to be more proactive in reaching the larger research community. For example, the CFS version at T382 will likely represent a tremendous resource to the community. Means need to be found to engage the community to a greater extent than the CTB has done to date. One possibility to consider for next year, is for the CTB to sponsor some very small grants to explore and evaluate the products from the Climate Prediction Center (CPC) and Environmental Modeling Center (EMC), much like the U.S. Climate Change Science Program (CCSP) and CLIVAR program sponsored for the Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment Report (AR4) runs.   The AR4 process grants were for a modest $25k and a workshop to present results was part of the program. This mode of engaging the external community on activities directly relevant to the mission of NOAA and the National Weather Service (NWS) would be much less challenging to set up and carry out than what is being done at the moment.

The SAB remains concerned that the Science and Implementation Plans that have been developed are overly focused on organization with insufficient attention to scientific issues, despite the SAB having made earlier requests for these. The SAB has seen a lot of effort expended on process management, but relatively less on project and program management. The SAB still has not seen a satisfactory science strategy, and accompanying annual operating plan, that details the goals for the year ahead for the CFS, MME, reanalysis, and climate products. It is difficult for the SAB to provide scientific advice if the scientific priorities and scientific strategy of the CTB are not clearly enunciated. Given the high level of activity evident within all three major components of the CTB (CFS development; MME; users) between the 2006 and 2007 SAB meetings, the SAB believes that production of appropriate Plans is now required as a matter of some urgency.

The SAB requests that over the next three months the incoming CTB Director work with the NCEP Director, and representatives of CPC, EMC, and the Climate Program Office to put in place a process that will lead to the development of the following plans, written separately or integrated as identifiable entities, that will be ready for consideration by the end of March 2008:

1. An overarching CTB Science Plan: This Plan will provide details of the consolidated objectives of the CTB, and the manners in which these objectives will be approached through coordinated and interlinked management of the three major components.

2. Science Plans for each of the three major components indicating key science questions that need to be resolved or attacked. 

3. An Implementation Plan for the CTB

4. An Annual Plan for 2007/08, updated subsequently.

The contents of the Plans should follow standard lines, including (but not limited to) statements on:

1. Outcomes

2. Outputs

3. Prioritized objectives

4. Timelines

5. Success measures

6. Resources

7. Relationships and integrations with other programs

8. Risk management.

These Plans should:

1. Provide the structure for Announcements of Opportunity (AOs) 

2. Indicate mechanisms and linkages for working with external organizations

3. Indicate metrics that provide links/interfaces between the three major CTB components.

All Plans will be considered at successive SAB meetings, will help structure these meetings, and updates will be requested as needed.  It is hoped that these Plans will resolve the tensions between delivery of optimal services to users, improvement of the science base, and the transition to operation of new science developments.

At next year’s CTB meeting, the SAB would like to hear more about the role of data assimilation in its various forms with emphasis on coupled assimilation, ocean assimilation, land data assimilation components, and interactions with the Joint Center for Satellite Data Assimilation (JCSDA).

Lastly, the SAB wishes to express its appreciation to Wayne Higgins in his role (at the time of this meeting) as head of both the CTB and CPC. We wish him well in his new CPC position. The SAB truly appreciated all the time and effort of the CTB staff that reflected well on the activities of the past year.

SAB findings and recommendations w.r.t. CFS: 

The SAB was asked to address the following questions. 

1. How should the CTB use its computing resources to help NCEP meet its goal for the next implementation of CFS?
2. What is the appropriate balance between AO-driven external projects and internal activities (such as CFSRR)?  Should this balance be determined by whether a project contributes to CFS next as opposed to CFS next + 1?
3. What procedures should the CTB use to ensure that its computing facility is equitably shared between external (competitive) and internal projects?
The SAB felt that it could not properly answer these questions, because a clear statement of goals and the timeline for achieving them has not been provided. This should be developed as part of the comprehensive CTB science plan and an annually updated implementation plan. The questions were therefore viewed as a framework for a larger set of questions about the development of the next generation CFS and following generations. Overall, the SAB was very supportive of the CFSRR project. The CFSRR has implications on CTB activities, since its products will be used for initiating the historical hindcasts using various models contributing to the MME. The following are recommendations from the SAB on the general topic of CFS development: 

Model development: 

A vigorous process to improve the Global Ocean Data Assimilation System (GODAS), or identify alternatives to GODAS, should be included in the current model development window.  Some backup plans for the unavailability of resources or other problems that may arise in the course of the CFSRR should be developed. A clear statement of the rationale for the sharp deadline for the delivery of CFS-next and the associated deadline for completion of CFSRR should be articulated. The SAB feels that the CFSRR is sufficiently valuable on its own, irrespective of the timeline for delivery of the next generation CFS, that a delay of six months (or possibly more) should be considered in order to deliver the best possible reanalysis within available resources. 

Computing resources: 

A better, more proactive process for review, allocation, and accounting of computing resources is needed, particularly as external CTB projects come online that may have significant computing requirements.  Some CTB computing resources should be provided for hindcasts of candidate models for the national MME, potentially as an incentive to MME candidate centers. A process for determining how to do that should be defined as part of the national MME strategy. 

In the future, the letters of intent for external CTB projects should be required to specify quantitative estimates of computing requirements. The AO should include a quantitative statement of resources expected to be available.  Priority should be given to the peer-reviewed external projects over internal projects (exclusive of CFSRR in 2008). Beyond 2008, the review of CTB projects should be done by a CTB science team and a CPO review panel whose review criteria include the evaluation of the computing plan. 

Minor issue: 

There needs to be a more workable nomenclature for CFS versions (e.g., the current, 2004-vintage CFS might be called CFS1.0, CFS-next could be CFS2.0, and CFS-next+ could be CFS3.0). 

SAB findings and recommendations w.r.t. multi-model ensembling (MME)

The SAB was posed the following questions regarding the CTB’s efforts toward MME:

1. Has the CTB developed an effective MME implementation strategy?

2. Should CTB proceed with both International MME and National MME, and in what balance?

3. How can CTB influence development of a National Strategy for MME, and climate model development?

4. What happens if none of the MME models add additional skill to the CFS? 
5. Does the CTB have the appropriate balance between MME and CFS activities?
The SAB felt that clearer definitions of the CTB’s science goals, rather than goals regarding the process of transition of research into operations, would allow for a more meaningful appraisal of the CTB’s effectiveness in better understanding and operational use of multi-model ensembles. Moreover, the level of incremental skill that other MME models (both international and domestic) can add to the CFS is uncertain at present.  The skill assessment performed thus far is not sufficiently comprehensive to make such a judgment. More interactions need to take place between CTB and the owners/developers of various participating models (e.g., GFDL, NCAR, NASA), so as to ascertain the optimal version of the models to be used in the MME, and to facilitate feedbacks of skill assessment results to ongoing development efforts to improve model numerics and physics. Such feedbacks might provide further incentives for the various centers to contribute to the MME undertaking of CTB. Given this backdrop, the following more specific recommendations are offered.

1. The recent round of MME studies reflect a rather impressive effort devoted to exploring the value of combining forecasts of several models into a single deterministic or probabilistic forecast. Because operational seasonal climate forecast models additional to CFS exist in Europe but not in the U.S., component models of the DEMETER project were used to examine potential improvements to the skills of CFS alone. Some incremental improvements were noted for a preliminary subset of possible forecast targets. This is clearly a good beginning to what will hopefully develop much further. The recommended next steps include (1) expansion of the current set of verification measures from two (pattern anomaly correlation and Brier score) to several others of both deterministic (e.g. geographical distribution of temporal correlation or RMSE skill score) and probabilistic (e.g. RPSS, ROC, or likelihood score) type; (2) consideration of measures of forecast value defined by targeted users, that may not be one of the commonly used verification measures; (3) expansion of the set of forecast variables; (4) expansion of the geographical domain; (5) expansion of the range of seasons tested; or (6) use of at least one other model developed in the U.S. Item (6) is further discussed below. 

With respect to (4), the SAB noted the unique focus in the MME studies on prediction quality for the US, consequent upon the mission of the CTB.  However SAB members felt that the CFS might contribute through the International MME to predictions on the global scale, and that even within the US context global predictions are of potential importance (e.g. through the IRI).  Thus the SAB recommends that the geographical analysis basis be widened to cover the globe.

2. The SAB thinks that a double-barreled approach of both national and international MME is best, as opposed to favoring one over the other. Models from both sources may have high potential value. It is understood that forecast systems already operationalized are much closer to being ready to examine than ones still mainly in a research mode, and that this makes adoption of the European MME more convenient. It will therefore require greater time and effort to incorporate additional national models into the MME. However, this should not discourage pursuit of national component models. The dual approach will also serve as a fallback in the event that political or policy issues make international MME more difficult than is hoped (e.g. restrictive operational protocol).

3. The CTB can indeed facilitate the process of enabling national models to be more effectively developed and incorporated into a MME. One way to help is by developing agreed-upon ground rules for the national component models, helping to isolate predictive skill as the main factor of difference among models run under similar setup conditions. Such rules could include (1) minimum ensemble size (e.g. 7 vs. 10 members); (2) method of generating ensembles (e.g. time-lagged  vs. perturbed initial conditions from the latest time); (3) data assimilation method for both ocean and land (including soil moisture); (4) minimum period of record (e.g. 25 years vs. 18 years); (5) number of start seasons per year (e.g. just summer and winter vs. 4 seasons); (6) forecast lead time (e.g. 5 vs. 8 months?); (7) latest date to freeze model codes; and (8) minimum overall skill level and partitioning skill as a function of region or season. Perhaps some of the 8 items should have rigid specifications, while others can be quite flexible. Related to item (8) is the issue of how much additional value a candidate model must add to the value of the MME without that model, to be considered worthwhile to add. Another way that CTB could help with the national MME effort is by providing some NCEP computer time for hindcast runs. 

4. It is considered highly unlikely, if not impossible, that additional models will not be able to enhance the skill or value of the CFS model in some seasons and/or broad regions. 

5. The SAB maintains that the MME effort should be considerable. While no specific percentage allocation is suggested, it is felt that even if further development/improvement of CFS is given somewhat more time and effort than development of national and international MME, that the latter effort should still be substantial. This belief is based on the repeated finding that combining models tends to cancel the unique systematic biases of the individual models, and that predictive skill is enhanced so long as the individual models’ overall skills are competitive. 
SAB findings and recommendations w.r.t. climate forecast products and services

The SAB was posed the following questions regarding the CTB’s efforts regarding climate products and services: 

1. Are CTB efforts to link CPC with the user community developing appropriately?

2. What criteria should the CTB use in developing priorities for user-demanded climate products to be transitioned to operations?

3. How should the CTB work with CPC forecast operations to enhance the development and delivery of climate forecast products and services?

4. What should the CTB do to influence the research agenda of the research applications community in the longer term?

5. How should CTB measure success (e.g. number of new and improved products, economic impact, social utility, etc.)?

1) Links to the user community.  The panel applauds the CTB’s initiative to establish memoranda of understanding (MOU’s) with the RISAs, which has helped to establish a structure for user evaluation of CTB products and services.  Extension of these links to provide a more formal evaluation process – either via questionnaires, interviews, or other mechanisms – is an obvious next step.  The CTB is also encouraged to develop stronger links with the NOAA Climate Program Office (CPO) Sectoral Applications Research Program (SARP) with respect to development of user feedback protocols.

2) With respect to criteria for developing priorities for CTB products to be transitioned to operations, the panel believes that it is essential that CTB first identify its overall goals and objectives (see Executive Summary).  Criteria for transition of products should then be linked directly to the ability of the candidate product to contribute to overall CTB goals.

3) There is a need for a stronger interaction between the CTB and the NWS Office of Hydrologic Development, as well as the River Forecast Centers.  One potentially fruitful area for such interaction is in the development of drought products at the river basin level.

4) There is a need to better identify the increment in “baseline” CPC products and services associated with CTB.

5) CTB forecast skill evaluations (especially with respect to surface air temperature) should segregate the component associated with long-term trend, and skill associated with higher frequency variations.  Furthermore, forecast diagnostic methods need to better account for long-term trend.

Separate issue as a recommendation to Chair, Climate Working Group (subpanel of NOAA SAB):  As the climate changes, many (if not most) statistics used for infrastructure planning and management (precipitation intensity-duration relationships used for stormwater design are just one example) are called into question.  The estimation of such statistics at present are based almost entirely on past climate observations, and invoke explicitly or implicitly a statistical stationarity hypotheses (i.e., the longer the historic record, the better).  There is a need for a careful review of the way past (and projected future) climate information is incorporated into such standards.  At present, there is no coherent approach to dealing with the nonstationarity that has resulted from climate change.  This is an issue of great concern to the users of NOAA data, and CPO appears to be the organization within NOAA best positioned to develop new paradigms for dealing with the problem.  However, no CPO program to date has taken on this problem as its charge.

Submitted on behalf of the SAB: Antonio Busalacchi (Chair), Tony Barnston, Ed Harrison, Mike Harrison, Dennis Hartmann, James Kinter, Gabriel Lau, Dennis Lettenmaier, Kelly Redmond, Max Suarez
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SAB Executive Session / Continental Breakfast (closed)
SESSION 1: CTB OVERVIEW
Chairperson: Wayne Higgins
9:00 a.m.
Welcome, Objectives and Issues for SAB  – Wayne Higgins  
9:15 a.m.
CFS as a National Model – Louis Uccellini   

9:45 a.m.   
CTB Computer Resources / CFSRR Project  – Hualu Pan  
10:00 a.m.
ARC Contributions to the CTB – Jim Kinter  
10:15 a.m.
Break

SESSION 2: MULTI MODEL ENSEMBLE PREDICTION SYSTEM

Chairperson: Suranjana Saha

10:30 a.m. 
An overview of CTB MME activities at NCEP – Suru Saha  
10:50 a.m.  
MME with DEM3 and GFDL – Huug van den Dool  
11:10 a.m. 
Assessment of consolidation strategies for SST monthly



forecasts for MME - Malaquias Peña 
11:30 a.m. 
Consolidation of Official forecasts at CPC – David Unger  

11:50 a.m. 
NASA Plans for MME – Michele Rienecker 
12:10 a.m.  
MME Discussion
12:30 p.m.
Lunch
SESSION 3: CFS TESTING AND EVALUATION
Chairpersons: Jae Schemm and Shrinivas Moorthi
1:30 p.m.
Synthesis of FY07 Experiments and Role of TPT during FY08 in CFS Reanalysis and Reforecasting – Jae Schemm and Shrinivas Moorthi 

1:50 p.m.
Neural Network Emulations of Model Physics – Michael Fox Rabinovitz 

2:10 p.m.
Using Initial Tendency Errors to Reduce Systematic Errors – Tim DelSole 
2:30 p.m.
CFS Discussion

2:45 p.m.
Break
SESSION 4: CLIMATE FORECAST PRODUCTS AND SERVICES
Chairperson: Ed O’Lenic
3:00 p.m.
An Evolving List of Climate Forecast Products – Ed O’lenic 

3:20 p.m.
Drought Monitoring and Prediction – Kingtse Mo

3:40 p.m.
Recent Tropical Pacific ENSO Cycles:  Argo Analysis, GODAS and CFS Prediction – Michael McPhaden and Dongxiao Zhang

4:00 p.m.
CTB-CPC-CSD Collaboration – Robert Livezey
4:20 p.m.
Climate Forecast Products Discussion

5:00 p.m.
SAB Executive Session (closed)

5:30 p.m.
Break

6:00 p.m. 
SAB Executive Session (closed) – Working dinner (provided) to draft 



responses to CTB questions
Wednesday, August 29, 2007
8:00 a.m. 
SAB Executive Session / Continental Breakfast (closed)

SESSION 5: CTB ADMINISTRATION
Chairperson: Wayne Higgins
9:00 a.m.
CTB Grants Program / O2R Concept – Ken Mooney  

9:15 a.m.
CTB Budget and Tracking CTB Tasks – Mel Gelman  

9:30 a.m.
Future of CTB Teams  –Siegfried Schubert and Hualu Pan 

SESSION 6: SAB DISCUSSIONS AND ADVICE
Chairperson: Tony Busalacchi
9:45 a.m. 
Discussion with TPT Chairs (Saha, Moorthi, Schemm, O’lenic) and CST

                
Chair (Schubert) but without CTB Management (closed) – Tony Busalacchi

10:15 a.m.
Discussion with Oversight Board (Koblinsky, Uccellini, Kumar, et al.) – Tony 



Busalacchi  

11:00 a.m. 
Exit Interview with CTB Management and Oversight Board – Tony 



Busalacchi  

12:00 p.m.
End of Meeting 
Prior to the meeting, the CTB requested feedback from the SAB on the following questions:

Climate Forecast System

1. How should the CTB use its computing resources to help NCEP meet its goal for the next implementation of CFS?
2. What is the appropriate balance between AO-driven external projects and internal activities (such as CFSRR)?  Should this balance be determined by whether a project contributes to CFS next as opposed to CFS next + 1?
3. What procedures should the CTB use to ensure that its computing facility is equitably shared between external (competitive) and internal projects?
Multi-Model Ensembles

1. Has the CTB developed an effective MME implementation strategy?

2. Should CTB proceed with both International MME and National MME, and in what balance?

3. How can CTB influence development of a National Strategy for MME, and climate model development?

4. What happens if none of the MME models add additional skill to the CFS?

5. Does the CTB have the appropriate balance between MME and CFS activities?
Climate Forecast Products and Services

1. Are CTB efforts to link CPC with the user community developing appropriately?

2. What criteria should the CTB use in developing priorities for user-demanded climate products to be transitioned to operations?

3. How should the CTB work with CPC forecast operations to enhance the development and delivery of climate forecast products and services?

4. What should the CTB do to influence the research agenda of the research applications community in the longer term?

5. How should CTB measure success (e.g. number of new and improved products, economic impact, social utility, etc.)?










PAGE  
9

