Alternative Proposal for Climate FY 11-15 Planning and Programming

Title of Activity:

Filling the gap between the NOAA Climate Observing System and modeling capabilities

Program, Capability, and Theme: Climate Goal
Why (Statement of Need/Economic Benefits):
Objective and Statement of need:

The world ocean, covering 70% of the surface of the earth, is the flywheel of the climate system.  In order for NOAA to fulfill its climate mission it is necessary to sustain a global ocean observing system that serves the needs of prediction and projections.  While NOAA is committed to world leadership with its Climate Observing System and has an outstanding infrastructure for model development and forecasting, there is an artificial disconnect between these two activities that must be filled.  A greater effort is needed to use the observations to evaluate the models and to use the models to design improvements to the observing system.

It is proposed that the CPO start an initiative to fill the currently existing gap between the observing system and modeling activities at NOAA. NOAA Global Ocean Observing System for Climate has become one of the most valuable tools for weather and climate prediction and assessment.  In order to optimize this activity it is necessary to further assess the value of the observing system and to provide guidelines on how to fill up the gaps. This activity will help to design and evaluate further needed observing systems for climate. The evaluation of models by mean of observations will allow observationalists to provide feedback to the modelers which in turn will also lead to improvements in the models and therefore to the forecasts.

NOAA is in a unique position to address this science gap because it is the major contributor to the Global Ocean Observing System from deployment capabilities, data collection, and quality control. All these activities are done in real or near-real time. NOAA research Laboratories are the depository of most of the data needed to conduct the proposed initiative (AOML, PNEL, ESRL) and NOAA is also a developer of forecast models for weather and climate forecast (GFDL, NCEP). This is a timely initiative because of the NSTC Joint Subcommittee on Ocean Science and Technology has declared in the Ocean Research Priorities Plan that the design of an observing system for the Atlantic Meridional Overturning Circulation is a key Near-Term Priority for Ocean Sciences in the United States for the next decade. 

The economic and environmental values of this activity are based on the savings that will be derived from an improved, more complete observing system, from the availability of products derived from the data collected that can be use by stakeholders for forecast activities, from the improvement of the models and the resulting improvement of forecast activities with direct impact in socio-economic activities.

This activity directly contribute to the development of a climate service by putting together different component of NOAA with similar Climate Objectives.  This proposed activity also supports the following overarching themes identified in the Climate Goal Guidance: ‘Climate Services Infrastructure’; ‘Advancing Predictions and Projections of High Impact Phenomena’; and, to a lesser extent, ‘Regional Applications of a Climate Service’.  

Rationale

The Climate Observing System has been extremely successful in monitoring the state of the ocean, in particular at seasonal to inter-annual time scales. The multi-year phased implementation plan originally anticipated the completion of the observing system by 2010, but funding short-falls have now pushed the completion beyond 2014. The system is approaching 60% complete and at this stage it is crucial to perform an evaluation of the current design, the observations collected, the data coverage, and the instrumentation used. The chronic lack of funds and direction for the analysis and evaluation of the observations has made it difficult to determine if the initial design is adequate and how it should be expanded and improved.  

Powerful model-based tools can be used to assess the design of the observing system to identify possible gaps or redundancies and to improve its implementation, namely Observing System Experiments (OSEs) and Observing System Simulation Experiments (OSSEs), which can be applied to high-resolution ocean forecasting, seasonal-to-interannual prediction, and climate analysis and reanalysis. However, prior to running such experiments, the data need to be analyzed to identify the signals to be observed, and the observations need to be used to validate the models under consideration for OSE or OSSE study.

To complete and sustain an observing system that will follow the requirements established may prove to be more difficult than deploying the parts of the initial system plan. This request is based on the assumption that funds will be available to assure the sustainability of the observing system as well as to fill identified gaps and to develop any new instrumentation that may be needed for climate observations.

It is proposed that the CPO start an initiative to fill the gaps between the observing system and modeling activities at NOAA. 

Benefits and impacts

· The main impact of this additional activity will be to evaluate the accuracy of model outputs and to optimize the present observing system with an eye towards a cost effective sustainable coupled (models plus observations) system.

· The analysis of the data will produce results that would lead to better understanding of the climate signals to be observed.

· The model experiments will determine where those signals should be observed and will improve the attribution of the signals to physical processes.

In order to successfully achieve these objectives a strong interaction between modelers (e.g. GFDL, NCEP) and observation (e.g. AOML, PMEL, ESRL, NODC) is crucial.

What (Proposed Actions and Deliverables):
The major actions and deliverables of the proposed activity are:

1. Analyze and interpret the data collected to develop products that will lead to a better understanding of the state of the ocean and the implications of its variability for climate. 

2. Perform model validation activities using available observations and determine what phenomena the different models resolve properly.

3. Provide feedback to the modelers on potential deficiencies and solutions.

4. Analyze the data collected in concert with validated modeling results to optimize the observations. 

5. Based on the model validation activities establish what models can be used as nature runs to perform OSSEs and or OSEs experiments.

6. Perform model experiments to determine the optimal, cost effective, observing system.

Currently there is no place at NOAA where funding is provided for proposals to address this deficiency.  The proposed initiative will provide a place and a mechanism currently non-existent to fill the gap.

Resources Needed:
New funds should be made available to support a new Program Manager with a specific and binding mandate to address this gap.  The Program Manager will be part of CPO, and will manage his/her own funds to support competitive funded projects.

Funds are requested to perform the activities listed under 1 through 6 above, with the Program Manager having the discretion to oversee the costs related to his/her funded activities (travel, office supplies, computer). Analysis of the data, generation of products, and identification of new signals should be a constant research areas funded through this program. A minimum of $1.0M-1.4M per year should be allocated to this activity. This represent about $100 to 130K/year for analysis of the data collected by the major components of the Observing System: Ship of Opportunity, Surface Drifters, Argo floats, Tide gauge stations, Tropical Moored Buoys, Ocean Carbon, Ocean Reference Stations and Artic Observing System. Simultaneously, model validation activities based on the data analysis should be initiated and expanded; similar funds should be assigned.  This activity will lead to the determination of a nature model that will be used as the basis for OSE and OSSE activities. For this activity $2M has been requested for Year 3, $2.2 in FY11  and $2.4M per year thereafter. Funds are also requested for an FTE (Program manager) and office related cost including travel. Total FY9 to FY15 = $30 million, which represents less than 20% of the 100% requirement to sustain the Observing System. 

Funds should be spent in the following areas:

	 
	FY09
	FY10
	FY11
	FY12
	FY13
	FY14
	FY15

	 Grants to support 1-5
	
	
	
	
	
	
	 

	1-2 Analysis and interpretation
	$1.00
	$1.10
	$1.20
	$1.30
	$1.30
	$1.40
	$1.40

	 
	
	
	
	
	
	
	 

	3-4 Model data comparison/validation
	$1.00
	$1.10
	$1.20
	$1.30
	$1.30
	$1.40
	 

	 
	
	
	
	
	
	
	 

	5 OSE and OSSEs experiments
	
	
	$2.00
	$2.20
	$2.40
	$2.40
	$2.40

	 
	
	
	
	
	
	
	 

	Program. Manager and office cost
	$0.30
	$0.30
	$0.35
	$0.35
	$0.40
	$0.40
	$0.50

	 
	$2.30
	$2.50
	$4.75
	$5.15
	$5.40
	$5.60
	$4.30

	 
	
	
	
	
	
	
	 

	 
	 
	 
	 
	Total
	$30.00 
	 
	 


The total cost for the activity from FY09 to 15 is $30 million. A reduced activity should be maintained beyond FY15.

Who and Where (Execution Plan): 

To execute this program, new funds are needed to cover the costs from FY09 to FY11. A small part of the funds should be allocated to create a new position to support a Program Manager dedicated to oversee and execute this activity.  The Program Manager will be part of CPO, will manage his/her own funds and will have a specific mandate to support competitive funded projects addressing the gap discussed herein. He/she will issue competitive call for proposals.

When (Schedule and Milestones):
See Table above.
Benefits achieved/forgone: 

Every economic sector affected by climate benefits from an operational global ocean observing system that supports global weather prediction, marine services, fisheries, military applications, global and coastal ocean prediction, marine hazard warning systems (e.g., tsunami warning), and marine environmental monitoring, among other applications.  

An improved observing system together with more accurate models for weather and climate forecasting will result in direct socio-economic benefits to all those sectors 

Reduce Loss of Life and Property from Disasters.

Understand the Effects of Environmental Factors on Human Health and Well Being

Understand, Assess, Predict, Mitigate & Adapt to Climate Variability & Change

Protect and Monitor Ocean Resources

Monitor and Manage Energy Resources

Protect and Monitor Water Resources

Improve Weather Information, Forecasting, and Warning

Develop the Capacity to make Ecological (Terrestrial, Coastal, and Marine) Forecasts
Barriers are: 

If no new funding is provided, the activity cannot be executed. 

It is always difficult to integrate work across multiple line offices. 

To overcome these difficulties the first step is to hire the Program Manager and endow him/her with funds and the authority to execute the program. The ultimate solution is the creation of a National Climate Service that would oversee this type of research. 

The strongest dependencies are on the continuation of funding to complete and sustain the Observing System and to improve and expand NOAA’s modeling capabilities.

Potential improvement on weather/climate forecasting will lead directly to economic savings in areas such as agricultural planning, fisheries management, flood and natural disaster planning and other climate dependent activities.

Performance Measure(s):

Improvement of the Observing System and the forecast model capabilities will improve the measurement metrics associated with both activities. 

Milestones:

Obtain new funds to support the activity.

Hire a Program Manager.

First call for proposals.
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