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4. Description:  
This is an overarching “umbrella” Statement of Need (SON) documenting the need for NWS to comprehensively address user needs and science opportunities for generating and communicating new and improved forecast uncertainty products, information, and services.  Specific improvement needs and related projects will be detailed in other “sub-SONs” falling under this umbrella.

Uncertainty is a fundamental characteristic of fluid system prediction, including the weather, seasonal climate, and hydrological (hydrometeorological) predictions germane to the NWS mission.  According to the National Research Council’s (NRC’s) Report, Completing the Forecast. Characterizing and Communicating Uncertainty for Better Decisions Using Weather and Climate Forecasts (NRC, 2006), “… effective communication of uncertainty information in hydrometeorological forecasts benefits users’ decisions” (e.g., AMS, 2002; NRC, 2003b).  

Although there are notable exceptions, including hurricane track, river flood stage forecasts, certain severe weather and seasonal climate outlooks, etc., most current operational NWS forecast products are based on a single deterministic prediction with no accompanying forecast uncertainty information.  Consequently, decisions by users at all levels are generated largely without the benefit of knowing and accounting for the inherent uncertainties of the forecast upon which they rely.  Furthermore, while there are currently individual uncertainty development and prototyping efforts ongoing, there is no comprehensive corporate NWS plan to identify and validate user needs and science opportunities, and to develop and implement responsive products and services.   

5. Justification
5.1 Origination, Documentation, and Drivers: 
This SON responds to a number of documented drivers:

· NRC (2006), “Completing the Forecast Characterizing and Communicating Uncertainty for Better Decisions Using Weather and Climate Services:  Calls on the NWS to take a “leading role” in transitioning to widespread, effective incorporation of uncertainty information into hydrometeorological predictions.
· AMS Ad Hoc Committee on Uncertainty (co-chaired by Chief of OST Science Plans Branch).

· NWS Forecast Uncertainty Steering Team (NFUSE): formed in 2007 to advise and coordinate NWS activities related to the development, implementation, and evolution of forecast uncertainty products, services, and information.
· “Hazard/High Impact” Support Services:  OCWWS initiative to collect requirements of forecast uncertainty information for hazardous/high impact events. 
· NOAA Strategic Plan:  Better, quicker, and more valuable weather and water information to support improved decisions.  Develop and infuse research results and new technologies more efficiently to improve products and services, streamline dissemination, and communicate vital information more effectively.  
· PPBES FY10-14 Weather &Water Goal POP Submission:  Uncertainty products are included as a priority within the budget plan.
5.2 Linkages:
This SON is linked to:

· The umbrella SON for “Numerical Predictions Systems guidance for NWS Field Operations” (06-076), which documents the need for improvements and changes in numerical prediction system guidance required to support National Weather Service Field operations. 
6. Existing capabilities/capacities and limitations related to the need: 
NOAA uses uncertainty in many products including various NWS forecasts for various users.  Some products contain probabilistic information and others provide deterministic forecasts.  For example, the NWS Advanced Hydrologic Prediction Service (AHPS) provides probabilistic uncertainty measures in both short and long-term hydrologic forecasts generated by NWS River Forecast Centers.  These outputs provide users with a range of river potential stages, for example, for a given period with associated probabilities.  An example of NWS deterministic outputs includes temperature predictions produced by all forecast offices. These particular forecasts may reduce the decision-making needed by external users for their work. However, the probability of potentially critical temperatures (e.g., 32º F.) for some users (e.g. agricultural customers) is unknown because of the lack of uncertainty communicated in these forecasts.  

Currently, the NWS conveys uncertainty in many products for their users.  However, providing uncertainty information corporately and in a holistic manner will result in better services for customers.
7. Benefits and Performance Impact
7.1 Performance Measure Impacts: 
An important objective of communicating uncertainty is increasing the potential for users to enhance their services.  Developing improved ways of uncertainty communication will occur partially from better means of producing NWS new products such as improved numerical model outputs.  NWS forecasters can use these tools to improve forecasts to meet GPRA (Government Performance and Results Act) goals through better decision-making.  In addition, these efforts by the NWS and the entire Weather Enterprise will result in better services provided for various customers.       

7.2 Socio-economic Impacts: 
Positive, socio-economic impacts would result external to NOAA from implementing enhanced products communicating uncertainty.  These efforts will allow customers to apply the information to improve their services for their users.  Applying new uncertainty communication methods, by both NOAA and external users, will provide the potential for national economical benefits including improvements in agriculture, water resource management, and minimizing property damages from floods and storms, for example.  
8. Key Customers and Stakeholders:
8.1 Customers: 
The implementation of new and improved products that better communicate uncertainty will directly affect the Weather Enterprise.  Specific customers include university and private scientists and engineers, and government organizations applying the information to support homeland security and other critical applications.   The customer base also includes any organization or company applying NOAA products.  
8.2 Stakeholders: 
Stakeholders with this project include WFOs, NCEP, RFCs, NWS Regional Offices, various NWS HQ divisions supporting new product development and generation.  External stakeholders include various users such as emergency managers, engineers, hydrologists, government agencies (e.g., U.S. Corp of Engineers).  
9. Supporting Information: 
Some supporting information for this effort can be found at:

NWS Advanced Hydrologic Prediction Service (AHPS):  http://www.nws.noaa.gov/oh/ahps/
