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4. Description:  
This Statement of Need (SON) details the need to add forecast uncertainty information to the National Digital Forecast Database (NDFD).  This specific need falls under the umbrella SON (07-008): “Generating and Communicating Weather, Water, Climate, and related Environmental Forecast Uncertainty Information”.  The specific purpose of this SON is to initiate a project to take the first scientifically-justifiable, value-added, cost-beneficial, and timely steps (Phase 1) toward a full suite of forecast uncertainty products, information, and services called for in the umbrella SON.  
There is a need to begin providing basic uncertainty information with the NDFD deterministic fields.  Currently the NDFD is based on a single deterministic prediction with no accompanying forecast uncertainty information (except for probability of precipitation). 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), cites this lack of uncertainty information as the main weakness of the NDFD and furthermore states that using deterministic digital values for days into the future is not scientifically valid and potentially highly inaccurate and misleading.  Hence, decisions by users of the NDFD are made largely without the benefit of knowing and accounting for the inherent uncertainties of the forecast upon which they rely.  
Adding uncertainty information to the NDFD will allow the public, intermediaries, and specialized users to recognize that:  

1) a deterministic forecast value has uncertainty associated with it; 

2) short-range forecasts are typically more certain than long range forecasts;


3) forecast uncertainty varies geographically, seasonally, and by element.
5. Justification
5.1 Origination, Documentation, and Drivers: 
This SON responds in general to the drivers documented in the umbrella SON #07-008.  This SON responds specifically to the following Finding and Recommendation in NRC, 2006.
Finding: The public weather forecasts from the IFPS and distributed as the NDFD are one of NWS’s primary forecast products.  The system is unable to provide probabilistic forecasts for most fields, and it cannot access probabilistic guidance from NCEP or other ensemble systems.  With the incorporation and communication of uncertainty in most forecast parameters, IFPS and NDFD can reach their full potential as forecast products that meet the NWS vision for communicating information. Development efforts are under way to provide initial probabilistic fields by “dressing” IFPS forecasts with historical error statistics, but making such capabilities operational is years away.   
Recommendation 4.1: The National Weather Service should expedite development of the Interactive Forecast Preparation System toward a system that can access, produce, and communicate uncertainty guidance for most forecast parameters.  Such a revised system should be able to access deterministic and ensemble prediction systems, historical error statistics, and statistically post-processed forecast information (e.g., Model Output Statistics) to allow production of uncertainty information with varying levels of subjective and objective contributions.   The system should be capable of preparing probabilistic products to communicate probability density functions and other types of uncertainty information (e.g., probability of temperature less than freezing or wind speed greater than 26 knots).

5.2 Linkages:
This SON is linked to:

· The umbrella SON for “Generating and Communicating Weather, Water, Climate, and related Environmental Forecast Uncertainty” (07-008).
6. Existing capabilities/capacities and limitations related to the need: 
The NDFD is currently based on a single deterministic prediction with no accompanying forecast uncertainty information (except for probability of precipitation). 

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.  

7.2 Socio-economic Impacts: 
The availability and application of new forecast uncertainty information in the NDFD will improve decision-making about potential weather- and water impacts.   This will enable benefits to the national economy including improvements in agriculture, water resource management and reducing risk mitigation costs in planning for the occurrence of high-impact weather and water events.  
8. Key Customers and Stakeholders:
8.1 Customers: 
Specific customers include private sector meteorologists (e.g., T.V. meteorologists), the scientists and engineers, and government organizations applying NDFD information to support decisions and applications.  In general, the customer base includes any organization, company, or individuals applying NOAA NDFD products, information, and services.  
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: 
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