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I.  Overview

The National Oceanic and Atmospheric Administration (NOAA) has formed the Climate Test Bed (CTB) to accelerate the transfer of research and development into improved NOAA operational climate forecasts.  The CTB will routinely serve as a conduit between the operational, academic and research communities.  This facility will be initially located at the National Centers for Environmental Prediction in Camp Springs, MD.   Use of other facilities is possible depending on requirements, workload, and opportunity.  CTB personnel will include scientists from NCEP and from other NOAA and non-NOAA organizations participating in the CTB.  

II.  Mission Statement
The mission of the NOAA Climate Test Bed (CTB) is to accelerate the transition of research and development into improved NOAA operational climate forecasts, products, and applications. 
III.  Concept of Operations

The CTB mission is intended to provide more traction and visibility to intraseasonal-to-decadal research and development efforts by accelerating the transition of research results into NOAA climate forecast operations.   In order to accomplish this mission, the CTB has the following objectives:

· to assess scientific breakthroughs and new techniques that have potential for a direct influence on NOAA operations;
· to accelerate the synthesis and implementation of these advances into NOAA operational climate forecasts;

· to develop new tools and applications in a quasi-operational environment subject to metrics that mandate good scientific performance while meeting ease-of use criteria and time constraints; 


· to utilize advanced statistical and numerical model output, and stimulate model improvements in climate analysis and forecasting applications;

· to facilitate the transfer of tested software into the NCEP development cluster while incorporating adjustments necessary to generate climate forecast products that are forecaster-friendly and time-efficient;


·   to prepare documentation, training materials, and evaluations of performance characteristics of successful products to facilitate their use by NOAA climate forecast operations staff.

The CTB framework includes both “Infrastructure” and “Transition Projects”.  CTB Infrastructure includes computing support (e.g. the NCEP Development Computer), software support (e.g., models, data, diagnostics), contractors, technical assistants, system administrators, management and administrative staff.  CTB infrastructure will support the exchange of climate forecast system software (e.g. models, data assimilation, codes, testing data sets, etc.).  This software will be donated by NCEP and others who wish to participate in the CTB.  Augmentation funding for CTB infrastructure will be needed to support this software.  The CTB infrastructure will also support a capability for generating and producing multi-model ensembles (subject to the CTB multi-model ensemble implementation guidelines).  The CTB will maintain Earth System Modeling Framework (ESMF) compatible software when it becomes capable of supporting a full S/I forecast system and the software has been converted to ESMF-compatible structures.  While the bulk of the computing resources will be supplied by the NOAA “development computer” resource, augmentation funding for supporting infrastructure, such as system administration, will be required.   

The scientific work in the CTB will be accomplished via Transition Projects, that include both base funded activities and competitive activities (via Announcements of Opportunity).  Base Funded activities will generally be near-term activities, funded by NOAA organizations (including reallocated FTE’s), that are likely to influence NOAA climate forecast operations within 1 year.  These projects have definite outcomes and lifecycles.  They will be selected by CTB management in consultation with the Oversight Board (see below).   Each NOAA organization will have decision-making authority in consultation with CTB management and the Oversight Board. Announcements of Opportunity will support long-term, competitive, reviewed community wide activities that are likely to influence NOAA climate forecast operations in 2-3 years.  These activities will be funded by NOAA and potentially other U.S. agencies, proposed and selected through formal Announcements of Opportunity (AO’s).  Proposal selection and peer review will be managed by the NOAA Climate Program Office.  If other organizations contribute, their input is considered in the selection process. 
Science priorities for base funded activities include climate forecast system assessments (e.g. skill, model diagnostics) and climate product improvements (e.g. consolidation of forecast tools, skill masks, objective verification).  AO’s will support community-wide participation in the CTB on broader science issues that accelerate the transition of research to operations such as 

· Multi-model ensemble system development; MM climate forecasts and applications; Attribution;

· Model development through Climate Process and modeling Teams;

· Climate product and applications development (e.g. predictability studies, drought monitoring and prediction, extreme events);

· Climate reanalysis and data impact;

· Advanced forecast capabilities (e.g. ecosystems; air chemistry; carbon cycle; fisheries)

Collaboration, via AO-driven proposals, with organizations maintaining climate-relevant software is encouraged.  In the more distant future, expansion to international climate forecasting by adding ECMWF, Canadian, Met Office, and Meteo France products is a major goal.  For technology transfer of international applications to operations, the CTB should consider the International Research Institute for Climate Prediction (IRI) as a possible outlet.

The CTB will not take the lead on the following activities under the purview of NOAA climate forecast operations or the participating NFCs:

· Operational forecasting;

· Real-time monitoring or integrated climate assessments;

· NCEP operational climate forecast system development, integration, and calibration; 
· Model development for participating NFC’s.
IV.  Location and Organization
A. Facility

The CTB will be located initially at NCEP in Camp Springs, MD.  The CTB will have a dedicated physical space and dedicated computer facilities.  Whereas a core of researchers, contractors, visiting scientists and a small administrative staff will be housed at the CTB, other researchers and their associated contractors and focal points may be distributed both geographically and organizationally.
B.  Organization

The CTB will include a Director, a Deputy Director, an Oversight Board (OB), a Program Manager, a Climate Science Team (CST) which includes model and product development Focal Points (FPs) and an Administrative Staff for the Director.  Personnel will consist of civil servants, contractors, visiting scientists and students.  An external Science Advisory Board (SAB) provides scientific advice and reviews CTB activities annually.

CTB Director

The CTB Director shall be a civil servant selected by the NCEP Director in consultation with the Oversight Board.  The responsibilities of the CTB Director are to:

· Provide scientific leadership and generate CTB activities to carry out the CTB mission;
· Manage and administer the CTB in a manner consistent with NOAA policies and guidelines;
· Identify and allocate resources for support of CTB activities, including computing resources and sponsorship by the NOAA Climate Program Office;
· Establish Annual Operating Plans (AOPs) that maps resources onto expected results and related deliverables;
· Work with the CTB Program Manager to coordinate activities across agencies; and
· Prepare the annual report summarizing CTB yearly activities and present the results to the OB.

CTB Deputy Director

The CTB Deputy Director shall be a NOAA Civil Servant selected by the NCEP  

Director in consultation with the Oversight Board.  The responsibilities of the CTB Deputy Director are to:
· Assist the CTB Director and the CTB Program Managers in the day-to-day management of the CTB;
· Work with NCEP Central Operations (NCO), the operational centers and the principal investigators to negotiate the needs, milestones and timelines for transition to operations;

· Work with the CTB Director and the operational  centers, to identify climate-related data, climate forecast applications, and numerical/statistical modeling needs and coordinate these with the OB, CST and other test-bed directors to accomplish appropriate transitions to operational guidance products;
· Assist the CTB Director in preparing the Annual Operating Plan (AOP) for transition activities, infrastructure, deliverables, schedule, and budget.
The Oversight Board

The responsibilities of the OB are to:

· Report and make recommendations to the NCPO Director, and the NCEP Director concerning the CTB on an annual basis;
· Facilitate and sustain cooperation between NOAA and other sponsoring institutions;
· Review and approve the policies, research and development themes and priorities of the CTB;
· Adopt and revise, as appropriate, the Terms of Reference (ToR) for the operation of the CTB;
· Recommend to the NOAA Climate Program Office inclusion of other institutions in the CTB; and 

· Meet at least twice a year.

The OB shall include the following members:

· The NCEP Climate Prediction Center (CPC) Director;
· The NCEP Environmental Modeling Center (EMC) Director; 
· The Director of the Climate Diagnostics Center (CDC);
· The Director of the NOAA Geophysical Fluid Dynamics Laboratory; 
· The Director of the International Research Institute for Climate Prediction;
· A representative from the NOAA Climate Program Office (NCPO); 
· Appropriate representatives of other stakeholders.

The NCEP Director and the NCPO Director shall be invited to OB meetings (if available).  Occasionally they will be asked to make executive decisions when the OB cannot reach consensus.

CTB Program Manager

The CTB Program Manager (PM) will be from the NOAA Climate Program Office. The functions of the PM are to:

· Work with the CTB Management and the SAB to determine science priorities and the scientific direction for competitive Announcements of Opportunity (AOs) directed at NOAA climate forecast system needs and shortfalls;
· Conduct the merit review process for AO proposals, and make funding decisions in consultation with the CTB Management;
· Execute AO awards to Principal Investigators (PIs);
· Work with CTB management to continue post-award management of PIs;

· Coordinate with other NOAA programs/activities (e.g., CDEP, IRI, RISA, CPPA, CLIVAR);
· Work with the CTB Management and the SAB to ensure coordination with National and International climate research programs; and
· Assist the CTB director in preparing the annual report to the OB.
The Climate Science Team

The Climate Science Team (CST) is composed of technical experts from NOAA organizations (e.g. CPC, EMC, CDC, GFDL) and other active Numerical Forecast Centers (NFCs) in the CTB (e.g. IRI,  NCAR, NASA, COLA).  As a Team, the CST will have broad experience in the climate forecast problem, modeling issues, and product generation.   The CST membership is recommended by CTB Director and Deputy Director and approved by the OB.  The CST will:
· Guide CTB activities at the working level;
· Provide strategic guidance on CTB contributions to the development path for NOAA’s operational climate forecast systems and products;
· Assist in the scientific evaluation of proposals submitted to the CTB;
· Evaluate results of CTB activities; 
· Make recommendations to the CTB Director on computing resource usage priorities, and computing access policies; and
· Meet monthly.

CST members will choose a Chair who will have a one-year term.  The Chair will rotate among different CST members.  The CST should be an integral part of the CTB on a day to day basis.
Model and Product Development Focal Points (FPs)

Focal Points (FPs) will be chosen for each model and product system supported by the CTB.   FPs will also be members of the CST.    Since the CTB is closely associated with other climate forecast system activities at both EMC and CPC, in addition to CPC forecast operations, FPs will coordinate experiments with CTB investigators, train outside users and contractors in use of the CTB-supported software, including forecast systems and products, and will interface CTB product developers with forecast operations at CPC.

Administrative Staff

A Secretary will handle office duties such as travel, logistics for visitors and staff, messaging and other communications.  A Program Assistant will work on presentations, program plans and other documents.  

Technical Assistants
CTB Technical Assistants (TA’s) will
· Support external users on NCEP’s Supercomputing Cluster;

· Support users of CTB software, including the NOAA operational climate forecast system components, by providing code, scripts, computing information, training and debugging services;

· request new accounts as required;

· work with NCEP Central Operations (NCO), manage on-line and archive storage, including file organization and quotas, and act as a liaison to NCO’s system administrators for CTB computing;

· manage access to NCEP’s climate information, including calibration runs, and work with EMC system administrators to put CTB output on NOMADS servers;

· provide IT support for CTB PC’s and Workstations;

· maintain a CTB Web page for information about CTB projects, relevant data sets and research papers.
CTB TAs may be contractors in the CTB

Other Associated Personnel

Other associated CTB personnel will include:
· Personnel assigned to the Center by the participating organizations (e.g. NFCs);

· Visiting scientists and post-doctoral fellows from other organizations such as NSF, NCAR, Universities and foreign organizations (e.g. international desks).  These visitors will be supported by their home institutions or by grants sponsored by NOAA or other agencies.
· Students.

C.  Science Advisory Board

Independent scientific advice is provided by a Science Advisory Board (SAB).  The SAB will work with the broader scientific community to recommend and review progress on high-priority scientific challenges for NOAA operational climate prediction and to review implementation strategies to meet these scientific challenges.  The SAB should consider coordination between the CTB and existing National and International programs (e.g., CLIVAR, GEWEX) to ensure that CTB efforts are consistent and up to date with current scientific understanding, and to ensure that long-term investments in climate research are available to the CTB.  SAB membership will include working scientists from a broad spectrum of national and international organizations including experts from active Numerical Forecast Centers (NFCs).  The SAB will have a 3 year rotation (except 3, 4 and 5 years initially to make the rotation work).  The SAB will be chaired by a member of the non-NOAA Climate Community.  SAB membership will be recommended by the SAB chair and approved by the OB.  The SAB advises the CTB management and reports to the OB.  The SAB will meet at least once a year and will write a report to the CTB Management.
V.  Funding

The CTB will be administered financially by the NOAA Climate Program Office.

VI. Management of Computing Resources
The CTB management will establish an overall policy on allocation of computing resources (with approval by the OB). 

NCEP/NCO will provide the management of the computing resources (user access, accounting, etc) according to established policies.

VII.  CTB Project Reports
All CTB supported transition projects should submit annual progress report to the Program Manager and/or the Director for tracking progress and milestones.

In addition, all projects must submit a final report prior to consideration for operational implementation by the CTB management and the OB.  Input to the CTB Project Reports includes:
· Project PI final report;

· CTB staff members’ assessments;

· Feedback from a Point of Contact at the operational center (e.g. EMC / CPC);

· CTB IT Facilitator Report

·  IT transfer status

·  Compatability and support issues

·  Estimates of costs to implement and support

·  Feedback from point of contact in NCO 
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A number of test beds with themes relevant to the CTB will have ongoing parallel activity. It is important that the CTB Director work closely with the other test bed directors and advocate projects that may have a direct bearing on the climate forecast problem. 

The CTB will coordinate with the NASA-NOAA-DOD Joint Center for Satellite Data Assimilation (JCSDA) on data assimilation issues as they impact CTB activities.  
For example, it is expected that data assimilation of existing and future satellite-based observation systems that will improve climate forecast guidance products will be done at the JCSDA.  An important task of the CTB Director is to advocate JCSDA projects that have the maximum impact on climate forecast system products.  

The JHT is expected to coordinate its activities with those of other NOAA centers such as the NOAA Labs and Cooperative Institutes, NCAR and NASA.  Experience gained and advanced at other climate research and development centers should be shared to the mutual benefit of improving climate forecasts, products and applications.
