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Earth System Prediction Capability
Implementation Plan	Comment by Steven Warren: Do you want to include “Produced by:”, “Submitted by:”, and “Approved by:” at the bottom of front page like our NUOPC IP’s?



Introduction	Comment by Steven Warren: Consider adding a Table of Contents before this once the doc is more mature	Comment by Jessie Carman: I’m guessing and hoping that Word might do that for us, since we’re nicely set up with headers?
	Background
	History
The Earth System Prediction Capability (ESPC) is a developing collaboration between the National 
Oceanic and Atmospheric Administration (NOAA), U.S. Navy, U.S. Air Force, Dept. of Energy (DOE), National Aeronautics and Space Administration (NASA), and National Science Foundation (NSF). The Nation's security and economic well-being relies upon accurate global analysis and prediction capabilities for the physical environment over time scales of a few days to a few decades. This need for better informed decisions is amplified by recent trends in the climate mean and variability, which reduce the predictability of average conditions and extreme events affecting commerce, defense, infrastructure and water, energy and other resources. ESPC was initiated to improve environmental predictions and help decision makers address critical policy and planning issues by extending the National predictive capability from hours and days to seasonal, annual and decadal time periods through improved, coupled global environmental prediction.

ESPC builds on the progress made by the existing National Unified Operational Prediction Capability 
(NUOPC) partnership. NUOPC is focused on implementing an operational, global, atmospheric 
ensemble system based on the current modeling technology at weather time scales and developing initial Tri-Agency collaboration and management including a common research agenda and common 
model architecture. ESPC is focused on the next generation system, an integrated earth system prediction, engaging multiple federal, private and academic organizations in a combined "revolutionary" research and development effort, including decadal scale climate prediction.

The following is a timeline of ESPC progress:

          2005:        Agreement by NOAA, Navy and Air Force Weather to explore a larger collaborative 
effort in prediction capability 
          2006-09:  Exploratory NUOPC workshops and initial ESPC discussion 
          2010-11:  Development Team formed, initial Science/Technology workshops held and Interim Science Steering Group (ISSG) established 
          2012:  ESPC Project Office and Inter-Agency Charter established


	Goals
The goal of the Interagency Working Group (IWG)-ESPC is to foster and maintain a multi-agency initiative that provides coordination among federal agencies, to meet broad, but agency-specific, mission requirements and interests. This initiative will result in an earth system analysis and prediction/projection framework to support research to advance understanding and develop the capability to produce global predictions from hours to decades at appropriate horizontal and vertical resolutions. The IWG-ESPC effort will draw upon the expertise of national laboratories, institutions of higher learning and other organizations consistent with applicable law and regulations. This project will complement other collaborative efforts that exist within the research and operational communities, and will forge a link with ongoing efforts already underway in environmental science and predictability by focusing on transitioning of emerging science to the operational prediction centers and national laboratories.
The Earth System Prediction Capability will include:
1. A national approach to an earth system numerical prediction capability providing advanced data assimilation, improved numerical representation of the earth system, and increased computational efficiencies;
2. A common set of requirements and standards that enable agencies to meet their own mission requirements while providing improved leverage and collaboration where these missions can be mutually supportive;
3. A mechanism to develop a national research agenda for a set of related research programs that will improve earth system predictions and projections from days to a few decades as well as a transition activity that incorporates advances in earth system science into the prediction and projection capability; and
4. A cooperative set of demonstrations based on the state of earth system science to inform future research and development efforts encompassing Federal, private and academic organizations. 
The IWG-ESPC framework will include research, in-situ and remote observations, data management, and advanced numerical modeling and communications. The IWG-ESPC Members will promote basic and applied research to develop, test and deploy innovative technologies and coordinate the implementation of this capability within multiple federal operational centers.
	Members
The IWG-ESPC will assess development efforts from various sectors of the US and international research community including federal, federally sponsored, and academic groups in a manner consistent with the Federal Advisory Committee Act.  Members will be those agencies/organizations that substantially participate in IWG-ESPC related research, research management, development and/or operational implementation and maintenance under their current roles, missions, and authorities. 
IWG-ESPC Members 
a. Department of Commerce (DOC)
National Oceanic and Atmospheric Administration (NOAA)
NOAA proposes to assist national resource, infrastructure, and emergency planners by extending numerical weather prediction (NWP) forecast periods from the first day out to a few decades.  NOAA needs a national capability to predict hazards in intraseasonal to interannual weather and related conditions using high resolution, extended range, seamless global earth system models (atmosphere, ocean, waves, land, cryosphere, and stratosphere) to warn the public of high-impact environmental events and provide important environmental information for resource and infrastructure planning prior to and during these events.  Additional goals are providing forecast uncertainty information crucial for extending forecast time scales and ensuring a viable research-to-operational transition capability. This effort is consistent with recommendations from the National Academy of Science (NAS) reports When Weather Matters (2010) and Completing the Forecast (2006), as well as recommendations described in a recent article in the Bulletin of the American Meteorological Society (Unified Modeling and Prediction of Weather and Climate, Brown et al., BAMS 2012).  

ESPC will direct efforts toward improving research-reliable forecast capabilities that will be valid across seasonal transitions and from one year to another, intended for ultimate transition to operational use. The advanced model output will be made available to operational forecasters, to the public, and to commercial weather providers, giving the US advanced forecasts years earlier than otherwise possible.  This effort will allow rapid evaluation and early transfer to the US operational civilian and military agencies.
As identified in NOAA’s Next-Generation Strategic Plan (NGSP), the societal need for predictions of hazardous weather and  regional spatial scales and annual time scales is currently largely unmet.  Assessments of potential cost savings to society due to improved knowledge of earth system conditions are necessarily limited and uncertain.  However, the NOAA document Value of a Weather-Ready Nation (2011) collects assessments of weather savings and costs from numerous sources, with dollar amounts ranging from $166 million saved by more efficient electricity generation, up to $50-60 billion lost to catastrophic storms. 
b. Department of Defense (DOD)
U.S. Navy
U.S. Air Force
c. Department of Energy (DOE) Office of Science
	Office of Biological and Environmental Research (BER)
[bookmark: _GoBack]The Biological and Environmental Research (BER) program supports fundamental research and scientific user facilities to address diverse and critical global challenges.  BER research advances understanding of the roles of Earth’s biogeochemical systems (the atmosphere, land, oceans, sea ice, and subsurface) in determining climate so we can predict climate decades or centuries into the future, information needed to plan for future energy and resource needs. Solutions to these challenges are driven by a foundation of scientific knowledge and inquiry in atmospheric chemistry and physics, ecology, biology, and biogeochemistry.	Comment by Jessie Carman: Edited down from mission statement located at http://science.energy.gov/ber/
d. National Aeronautics and Space Administration (NASA)
NASA's role in characterizing, understanding and predicting climate variability and change is centered around providing the global scale observational data sets on the higher-inertia components of the climate system (oceans and ice), their forcings, and the interactions with the entire Earth system. Understanding these interactions goes beyond observations and includes developing and maintaining a modeling capability that allows for the effective use, interpretation, and application of the data. The ultimate objective is to enable predictions of change in climate on time scales ranging from seasonal to multi-decadal.  Additional work is to eliminate model uncertainties through better understanding of the processes. 	Comment by Jessie Carman: Edited down from Climate Variability and Change discussion at http://science.nasa.gov/earth-science/focus-areas/climate-variability-and-change/

e. National Science Foundation (NSF)
NSF supports basic research and education that enable advances in many areas, including understanding, mitigating, and adapting to climate change, and developing sustainable approaches to the sustainable utilization of energy, water and other natural resources.  NSF is also a major supporter of research to understand, predict, and respond to severe weather phenomena.   Specifically, NSF supports research  on the impacts of decadal and shorter-scale climate variability and change on plant, animal, human, and physical systems.  Such phenomena include the onset of prolonged droughts on several continents, increased frequency of floods, loss of agricultural and forest productivity, degraded ocean and permafrost ecosystems, global sea level rise and the rapid retreat of ice sheets and glaciers, loss of Arctic sea ice, and changes in ocean currents.	Comment by Jessie Carman: Edited from statements in NSF Strategic Plan for FY2011-2016 (searched on “climate”, “weather”, “ocean”, etc.).  Also from archived solicitation at http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=503399
	Phase 0
	NUOPC, HYCOM, etc.
Roles and Responsibilities
	Project Office
The IWG-ESPC Project Office is located within NOAA in Silver Spring, MD and office space, support staff, internet/ IT services and other administrative functions will be provided solely by NOAA.
	Project Manager (PM), Deputy Project Manager (DPM), Staff

 Project Manager
The PM is directly responsible to the ESG for management of the IWG-ESPC development, implementation and overall direction of the management architecture. The PM develops appropriate project timelines that include phases of development, critical path, and milestone decision points towards the IWG-ESPC goals. The PM also implements the IWG-ESPC collaborative research and investment strategies in coordination with the IWG-ESPC Agency Resources Coordination Board (ARCB) and under advisement by the IWG-ESPC Science Steering Group (SSG).
The PM will be a Federal employee from one of the member agencies. The position will rotate every three years (extended tenure is allowed if approved by the IWG-ESPC Executive Steering Group (ESG)) with the Deputy Project Manager (DPM) position. Appointees under member agency’s authority through the Intergovernmental Personnel Act (IPA) or other temporary federal appointment processes may be approved for the PM position by the ESG in the future. 
The PM will report to the IWG-ESPC ESG comprised of the principals of the member agencies in person at least three times per annum. Additional reporting or business may be carried out via correspondence through the chair/executive secretary of the ESG.
Deputy Project Manager
The DPM assists the PM in all aspects of IWG-ESPC management. The DPM is initially a Federal permanent or special temporary employee hired and employed by one of the member  agencies, but is not assigned to the same organization as the PM. The DPM position rotates every three years with the PM position (extended tenure is allowed and approved by the ESG). 
Staff
Additional staff may be assigned by NOAA to the Project Office and will report to the PM/DPM in performance of assigned tasks.
	Executive Steering Group (ESG)
Each member agency’s Principal will represent his or her agency’s programmatic interests while serving on the ESG. The Members will also engage and seek individual input from those broader agencies/organizations and the research community that have an interest in the IWG-ESPC (Stakeholders).	Due to the expansive scope and duration of the ESPC development effort, IWG-ESPC management will require direct involvement of multiple organizations with broad oversight by member agency Principals. An ESG of member agency Principals to provide oversight and guidance to the Project Office and working level representatives will initially consist of the NOAA Assistant Administrator for Weather Services (NWS) and the NOAA Assistant Administrator for Oceanic and Atmospheric Research (OAR); the Office of Naval Research (ONR) Ocean Battlespace Sensing Department Head; the Oceanographer of the Navy; the Naval Meteorology and Oceanography Command Technical Director; the Director of Air Force Weather; the Commander, Air Force Weather Agency; the Director, Climate and Environmental Sciences Division, DOE Office of Biological and Environmental Research; the NASA Associate Director for Research, Earth Science Division, Science Mission Directorate, and the NSF Assistant Director for Geosciences. While several Agencies have multiple representatives on the Executive Steering Group due to unique organizational aspects of each entity, each agency will only have one voice on ESG decisions.  (Need words on chair/exec sec & rotation.)	Comment by Steven Warren: “member agency Principals” or “member agencies”? Just thinking you may want to standardize terminology within this para/whole doc wrt to references like these.	Comment by Jessie Carman: Has that even been determined?

Agency Resources Coordination Board (ARCB)
Composition & Chairmanship
The ARCB consists of a Chair and project officer working level members appointed by the ESG. Individual ARCB members represent their agency’s interests in planning and coordination efforts and execute their agency’s resulting related initiatives. The Chair and Agency membership of the ARCB will be appointed by the ESG; Terms of Reference and nomination, selection, rotation plans for ARCB members will be developed separately as part of an IWG-ESPC Implementation Plan. The ARCB coordinates agency participation in IWG-ESPC initiatives with the P M/DPM, facilitates execution of MOA responsibilities, and determines the appropriate make-up of the management architecture for the IWG-ESPC.	Comment by Steven Warren: Does this mean they need to be developed here (subheaders in this section)?	Comment by Jessie Carman: I’m guessing yes!  We also need to hash out what they are, if that hasn’t been done elsewhere.
Meeting frequency
Science Steering Group (SSG)
Composition & Chairmanship
Over the course of the IWG-ESPC development, it is expected that agency representation and required technical and scientific subject matter expertise (participation and membership) will vary. An initial SSG will be composed of subject matter experts in Environmental Modeling and Earth Science representing the Department of Commerce (NOAA), the Department of Defense (Navy and Air Force), Department of Energy, the National Aeronautics and Space Administration and the National Science Foundation. The ARCB and IWG-ESPC staff will make recommendations concerning SSG nominations and membership to the ESG which will review the size and expertise of the SSG at least biannually. The SSG will include subject matter expertise relevant to the core efforts as described in section B Goals.
Meeting frequency
Access to non-Federal comment
	Budget (office/staff)
Each agency will fund its own participation on the IWG-ESPC and ensure that all activities comply with restrictions on interagency direct support of boards or commissions, as found in annual appropriations acts. See, for example, Pub. L. No. 112-74, Div. C. § 708 (as extended by H.J. Res. 117).
	Outreach and Coordination
Resource advocacy
USGCRP
CLIVAR
WWRP/WCRP
AMS BEC
Etc.
Phase I
Introduction to Demonstrations	Comment by Steven Warren: Maybe the first para under Phase I could be an overview of the structure/make-up of Phase I. “Demonstrations” could be the first subheader after the Intro with follow-on subheaders under “Demonstrations” for the Intro and Demos 1-5. Maybe parallel to your Phase II structure below (at least for Overview and Goals), you could have Overview, Goals, Demonstrations, Decadal Initiative, Common Architecture, and Spiral 1 IOC as subheaders to Phase I.
The Phase I demonstrations seek to define:
1. The current state of scientific understanding;
2. The current technological approach and maturity;
3. Common skill metrics and case studies to explore areas of predictability that could lead to future operational prediction; and
4. Some measure of return on investment, i.e. computational cost vs. prediction skill of various approaches, resolution, etc.
The demonstrations face the challenges of the highly variable nature of sub-seasonal, intraseasonal to interannual prediction depend on large-scale initial and boundary conditions,  that are in turn defined differently by different researchers.  Researchers must develop physical understanding and predictive models that are implementable across agencies in a technology-agnostic way using common standards for global coupled modeling that can be implemented across local enabling technologies (ESMF, NUOPC Interoperability Layer, FMS, etc.; nesting, unstructured grids; dynamical core and other numerics; flux-based interfaces, etc.),  common skill metrics, diagnostics and prognostics and common hindcast test cases, and common physics, scale-aware parameterizations, statistical and other post-processing.  A necessary result will also be the quantified forecast uncertainty and validation of forecast accuracy of both the mean state prediction and the uncertainty.

	ISSG, demonstration workshops, science plans, etc.

High Impact Weather 0-100 Day Pilot Project (HIWPP)
Overview
A NOAA pilot project, in which research models are run in a pseudo-operational mode and output is assessed by both the operational and research communities, has been recognized as sharing time scale with ESPC.  The forecast capability has a unifying theme with ESPC and output can be used toward the Demonstration Projects.  Inclusion of the HIWPP in the ESPC effort will allow wider community participation in the model assessments. 
This project is a response to a perceived recent increase in frequency/character of extreme weather and increased national assets/infrastructure at risk.
	Goals
The HIWPP will improve prediction of high-impact weather events at mesoscale, in the 0 to 100 day range and produce regular research-reliable runs from test models.
	Participants & roles
	Science Plan & schedule
	Funding  Plans
Hurricane Sandy supplemental funds may be available to develop some of these capabilities.  TBD.
Demonstration 1: Predictability of Blocking Events and Related High Impact Weather at Lead Times of 1-6 Weeks
	Overview
	Goals
Apply our current understanding of the blocking process to develop and assess utility of model diagnostics to current state and forecast.  Diagnose longer-term weather anomalies from atmospheric blocking(quasi-stationary events with duration of at least 4 days to 2+ months Predict seasonal statistics (below/normal/above average conditions) at various lead times up to six months.  Predict individual events (onset/ persistence/cessation).  Predict outcomes (floods, droughts, fires, extreme temps, snow). Several possible causes are postulated  each with unique Sources of predictability and technical approach. These include MJO interaction, TCs/extratropical transition, SSW events, and early season snow cover or melting.
	Participants & roles
	Science Plan & schedule
	Funding  Plans
Demonstration 2: Predictability of Tropical Cyclone Likelihood, Mean Track, and Intensity from Weekly to Seasonal Timescales
	Overview
Tropical cyclones represent one of the most destructive natural hazards for human beings and have significant impact on military operations and planning. Hurricane Katrina in 2005 alone cost $145 billion in losses. Predicting TC threats at seasonal timescales is critical for policy makers and resource management and serves as a good metric for extended range prediction capability for the atmosphere.  TC activities include genesis events, track distributions, and range of potential intensity. On intraseasonal scales (1-2 months), observational evidence shows a relationship between TC variability and Madden-Julian Oscillation (MJO) variability.  On interannual scales, TC variability is a function of local and remote sea-surface temperature (SST) forcing, which is linked to the El Nino-Southern Oscillation (ENSO).  Accurate seasonal TC prediction requires that a prediction system is able to properly represent intraseasonal and interannual variability and the interaction between that variability and TC variability, making TC prediction an ideal proxy for evaluating the predictive capability of a seamless weather-climate model across different time and spatial scales.

We propose three strategies for this demo system development. Individual groups are identified for each strategy, focusing on a different approach with different modeling systems. Each of the systems will produce forecasts for TC track and measures of genesis, intensity, and landfall in entire and sub-basins.  These forecasts will necessarily become more probabilistic as lead time increases.  Skill can be assessed by a series of standard metrics.  Validating intraseasonal and interannual variability uses community-developed metrics for ENSO and MJO.  We will further develop additional variables and specific measures (for both probabilistic and deterministic forecasts) to validate the specific seasonal TC forecasts produced by the different groups and different systems.  These skill measures will include comparison against observations in addition to model-specific validation.
	Goals
Demonstrate the predictability of seasonal basin scale tropical cyclone genesis and track distributions and potential intensity.  Initial value, short range prediction improvements for track and structure. Boundary value, longer range probabilistic forecasts of maximum likelihood genesis, track, and intensity.  Landfall probability with the accompanying potential intensity and precipitation to support resource management, evacuation plans, ship routing, etc.  Multi-scale convective processes and interaction between tropical cyclone and the large scale environment, and our understanding and ability to predict them vary widely from basin to basin.
	Participants & Roles

Extend current weather prediction capability to seasonal prediction using coupled models with advanced physics (NRL, NCEP/EMC, and NCAR),
Apply high-resolution climate prediction systems to seasonal predictions (NCAR, GFDL, LANL, NCEP/CPC, IRI, NASA), and
Investigate  seasonal prediction capability with  new, innovative dynamics framework (NRL, GFDL, ESRL, NCAR)

	Science Plan & Schedule

We propose to use NCEP coupled reanalyses and reforecasts as common initial conditions for model simulations and validation for seasonal and sub-seasonal time scale oscillations. This new reanalysis is high-resolution, T382L64, and is fully coupled for atmosphere-ocean-sea ice-land. The reanalysis also includes satellite radiance assimilation. The data set covers a 31-year period from 1979-2009 and is the most advanced, comprehensive data set for seasonal and climate study to date. 

Past best track data for TC events from NHC and JTWC are the validation data for TC genesis and intensity. We recommend a test period for the demo system of at least three years of TC active seasons that includes field experiment data from YOTC and CINDY/DYNAMO to allow in-depth evaluation of the representation of intraseasonal oscillations.  Ten years of retrospective predictions is the minimum time required to assess interannual variability.  A centralized testbed including a data repository of TC track and model fields (like the TIGGE and S2S projects) and validation tools (like a common TC tracker) needs to be set up for this purpose. 

Assessment will be based on historical reanalysis forecasts over long time periods.  These will include forecast times of weeks, seasons and interannual.  A range of physical processes are predictable on these time scales.  Predictability of some of the processes will be assessed by some of the other demonstration teams, and coordination will be necessary to ensure we prevent duplication of effort.

· FY12 Establish Science Team, Discussions on direction
· Identify demonstration systems for IOC (Q1-Q2)
· Establish Science Team  (Q1-Q2) 
· Science Team Meeting (Q3)
· Science Team identifies major capability
· FY13 Coordinate efforts to develop demonstration capability
· Finalize Science Team (Q1)
· Demo Workshop for the team; Identify participating agencies and prediction systems (Q1) 
· Link demo activities with MJO TF and S2S under WWRP/WCRP/ THORPEX (Q2-Q3)
· Participate in and leverage with other  inter-comparison efforts (Q2-Q3)  
· Develop scientific strategies for improving the prediction systems (Q3-Q4)
· Prepare common initial and boundary forcing fields for demonstration testing (Q3-Q4)
· Define common metrics for MJO/ISO prediction evaluation  such as Wheeler-Hendon diagram (Q3-Q4)
· Build assessment data bases from observations in YOTC and DYNAMO (Q3-Q4)
· Develop model capability for sub-seasonal to seasonal prediction (Q3-Q4)
· FY14 Model development and testing the prediction capability of MJO/ISO
· Develop model capability for sub-seasonal to seasonal prediction (Q1-Q4) 
· Identify processes and mechanisms linking MJO to TC activities (Q1-Q4)
· Perform and evaluate simulation of MJO and ISO (Q2-Q4)
· Prepare manuscript for publications (Q3-Q4)
· Define common metrics for TC activities (Q2)
· Construct optimal model configuration/resolutions (Q1-Q2)
· Begin preliminary testing of seasonal TC predictions (Q3-Q4)
· Improve model physics critical for TC developments (Q1-Q4)
· Development ensemble prediction system for coupled system (Q1-Q4)
· FY15 Model development and testing and evaluating seasonal TC prediction skill
· Evaluate prediction capability for MJO/ ISO (Q1-Q4)
· Continue model improvement for MJO and TC activities (Q1-Q4) 
· Apply metrics and evaluations to determine skill in different basins globally (Q1-Q4)
· Identify issues and propose strategies (Q1-Q4)
· FY16 Testing and optimizing the prediction system 
· Optimize the computational performance of the system (Q1-Q2) 
· Continue model improvement (Q1-Q4)
· Develop multi-model ensemble prediction capability TC (Q2-Q4)
· FY17 Preparation for operational implementation
· Identify critical path, resource and technology issues for transition into operations (Q1)
· Construction of infrastructure for operational implementation (Q1-Q2)
· Design decision aid tools (Q3-Q4) 
· Optimize the prediction system for each operation centers (Q1-Q2)
· Extensive test using retro data sets selected as common data base (Q1-Q4)
· FY18 Real-time prediction of the demonstration systems
· Finalize the demo prediction systems (Q1)
· Real-time TC prediction for all basins (Q1-Q4) 
· Prepare validation reports (Q2-Q4)
· Prepare documentation of the complete systems (Q3-Q4)
· Declare ICO for the demon prediction system (Q4)

· 
	Funding  Plans

Demonstration 3: Arctic Sea Ice Extent and Seasonal Ice Free Dates: Predictability from Weekly to Seasonal Timescales
	Overview
	Goals
Further explore limits of predictability of sea ice extent and volume, and freeze and melt onset dates, at 3-12 month leads.  Extend prediction to regional scale areas of interest (e.g. Northern and Northwest passages).  Extend forecast variables to other ice and atmosphere properties  (thickness/movement, marginal ice , snow, fog, etc.) Assessing adequacy of current sea ice models (with accurate hindcasts) for use as forecast models under changing conditions.  Predictability and suitability of different approaches at different forecast timescales as ice thins and system persistence is reduced. Models reproduce historical records well when forced with observations (reanalysis) in a bulk sense, but the fidelity needed for Arctic shipping  and other operations is poorly characterized.  Predictability of thinning/single year ice and seasonal/annual conditions is uncertain.
	Participants & Roles
	Science Plan & Schedule
	Funding  Plans
Demonstration 4: Coastal Seas: Predictability of Circulation, Hypoxia, and Harmful Algal Blooms at Lead Times of 1-6 Weeks
	Overview
	Goals
Identify effects in global forecasts of the physical earth system that lead to conditions conducive to HABS and hypoxia. Communicate global forecasts, uncertainty,  and variability to physical predictions for specific regionally affected areas (downscaling).  Predict impact of global forecasts on local area biology/chemistry. Relevant physical earth system observations and coupled predictions.  Local physical conditions in under-observed, high resolution regions particular to areas in which HABS and hypoxia are significant concerns. Relevant physical earth system observations and coupled predictions.  Local physical conditions in under-observed, high resolution regions particular to areas in which HABS and hypoxia are significant concerns.
	Participants & Roles
	Science Plan & Schedule
	Funding  Plans
Demonstration 5: Predictability of the Atlantic Meridional Overturning Circulation (AMOC) from Monthly to Decadal Timescales for Improved Weather and Climate Forecasts
	Overview
	Goals
Assess model representation and predictability of ocean circulation from monthly to decadal timescales using RAPID and other long duration multi-level ocean observational datasets. Build upon the existing IPCC, ECCO, HYCOM and USGCRP/CLIVAR efforts to assess basic predictability of the net transport and sensitivity to forcing to  identify knowledge gaps and design new studies.  Conduct high resolution coupled model simulations to look at detailed structure and air-ocean feedback. Not clear what is predictable about the AMOC. The AMOC is thought to be an important driver for the oceanic meridional heat flux and sea surface temperature, although the link between the AMOC and climate is not clear.  Recent climate model studies have shown a slowdown in the AMOC with possible impacts on European regional seasonal climate, ENSO and hurricanes in the Atlantic.
	Participants & Roles
	Science Plan & Schedule
	Funding  Plans
Decadal Initiative
	Overview
	Goals
Common Architecture
Spiral 1 IOC
Definition
Deliverables
Phase 1 Exit Criteria
Phase II
Overview
Goals
Science & Transition Plan (Spiral 2 IOC??)
Definition
Deliverables
Phase 1 Exit Criteria
Proposed Schedule
FOC
General Schedule
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Appendix
Definitions, acronyms
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