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Statement of Need
1. Title: River Forecast Center (RFC) Analysis & Gridded Forecast Improvement
2. SON Number: 04-017

3. IWT Lead: Kevin P. Lynott, Routing Code W/OS31, Telephone 301-713-0006 x 151
4. Description:  
The River Forecast Centers (RFCs) need improvements to available software that: 1) incorporate operational gridded forecast elements, such as maximum and minimum temperature, dew point, wind speed, and precipitation amount, and 2) reduce the time it takes forecasters to produce forecast information (out to seven days) utilizing climatologies and probabilistic guidance. Presently, RFCs produce Quantitative Precipitation Forecasts
 (QPFs) using software with inherent limitations.  The National Weather Service (NWS) should provide the same suite of editing tools to RFCs as those provided to WFOs to edit gridded forecasts.

5. Strategic Plan Element: 

a. Link to the NOAA or NWS strategic plan: 
The RFC analysis and gridded forecast improvement initiative is linked to several strategic plan elements referenced within the National Oceanic and Atmospheric Administration (NOAA) and the NWS Strategic Plans. In particular, this initiative will achieve the following:

1. Facilitate attainment of NOAA Goal number 2: “To understand climate variability and change to enhance society’s ability to plan and respond”, by providing critical real time input into the QPF. 

2. Realize the NWS Strategy number 3, listed in the Strategic Plan for FY2003 – FY2008: “Improve forecast and warning capabilities to reduce uncertainty and increase economic benefits,” by enhancing the tools used to support the RFCs in developing forecasts. 

3. Realize the NWS Mission Strategy number 4, listed in the Strategic Plan for FY2003 – FY2008:  “Promote appropriate responses to hazardous weather – and water related conditions, in order to enhance human preparedness,” by supporting the improvement and timeliness of severe weather warning, helping customers make safety-related decisions, increasing operating efficiencies, and improving resource management. 

b. Government Performance Requirements Act (GPRA) Goals and Performance Measures: 

The RFC analysis and gridded forecast improvement initiative will help meet NWS Government Performance and Results Act (GPRA) goals, and facilitate NWS performance. The specifics are as follows:

GPRA Goals:




Actual (FY 2004)
Goal - FY 2011

Flash Flood Warning – Accuracy


88%


91%

Flash Flood Warning – Lead time

48 minutes

55 minutes

The enhancements to performance that will be derived from improved tools include:

1. Improved forecast collaboration 
2. Availability of additional forecast variables for input into the hydrologic models  

3. Generation of more accurate and timely QPF products, River Forecast products, and Flash Flood Guidance products  

4. Value added increases in NWS customer and partner satisfaction 

5. Improved products and services 

6. Streamlined product dissemination (both internally and externally) 

7. Speedy communication of vital information to decision makers

6. Mission Need Statement: 

a. Identify NWS authority over the need: 

The National Weather Service (NWS) provides weather, hydrologic, and climate forecasts and warnings for the United States, its territories, adjacent waters and ocean areas, for the protection of life and property and the enhancement of the national economy. The NWS is widely known as the Federal agency in charge of weather forecasting and warning for the Nation. The NWS is charged by law with the responsibility for issuing river forecasts and flood warnings
. Within the U.S. there are 13 River Forecast Centers (RFC). The duties of the River Forecast Centers are to: 1) provide river and flood forecasts and warnings for the protection of lives and property, and 2) provide basic hydrologic forecast information for the nation's environmental and economic well being.  

b. Identify and describe the NWS mission, deficiency of lack of capability:
In cooperation with national, state and local agencies, as well as private organizations and the public, the NWS determines the river levels which correspond to the beginning of significant damage from high water. This level of water at a given river location is termed flood stage. The NWS issues special river forecasts and flood warnings when: 1) levels are expected to equal or exceed flood stage, and 2) when various users are in danger or incur risk due to river fluctuations and river levels lower than flood stage. 

The responsibility for issuing these forecasts and flood warnings rests with the RFCs. Each RFC is responsible for warnings within at least one major river system. The RFCs receive QPF guidance from the Hydrometeorological Prediction Center (HPC) and in turn provide guidance to a network of 52 WFOs. The RFCs coordinate with HPC and affected WFOs whenever operationally significant changes are made to QPF guidance.  RFC QPF products are made available to NWS customers by the WFOs over the Internet or other NWS-supported public dissemination pathways.  Although the RFCs possess a great deal of hydrometeorological knowledge, they lack the tools necessary to perform full scale grid editing.
c. Description of user need or scientific technological opportunity:  


The RFCs require the same tools as those used by the Weather Forecast Offices (WFO), to produce the QPF and would like to start using grids from the National Digital Forecast Database (NDFD) to run the preprocessor. The RFCs can significantly improve the QPF by employing a tool to eliminate boundary discrepancies and improve overlay capabilities.   The RFCs also require the ability to create the time series
 for direct input into NWS River Forecast System (NWSRFS), or format that information into a Standard Hydrometeorological Exchange Format (SHEF) message which would go through a standard data ingest path before ending up in the system.

Primary user needs:

1. A tool that would enable the NWS offices (WFOs and RFCs) to share and merge forecast model and observational expertise for creation of a national digital database of weather information  
2. A tool to provide enhanced operational functionality, including full scale grid editing of several forecast elements 

3. A tool to produce timely forecasts over large domains

4. A tool that can account for complex terrain

5. A verification tool

6. A tool that can provide event-driven forecasts in new formats to NWS and outside users  

d. Limitations of existing capabilities (or systems) meeting identified requirement(s):
The RFCs currently use two programs to create the QPF, either the NMAP (Network Mapper) or Mountain Mapper software applications
.  These tools have limitations. More specifically, there are shortcomings such as: 1) incomplete overlay capabilities, 2) limited ability to ingest of certain data (precipitation and real-time station observations), and 3) frequent boundary discrepancies. In addition, not all RFCs are utilizing the same forecast tool for ingesting, analyzing, and editing data.  This falls short of maintaining a nationally supported graphical editing tool or system.  Unlike WFOs, the RFCs do not currently have the same technological capability to produce consistent forecasts. RFCs need to have the same tools as the WFOs to produce consistent forecasts.

e. Current capabilities:
RFCs use traditional tools to produce gridded, point, or Mean Areal Precipitation (MAP) forecasts.  Additionally, components are used for the specification of the QPF, quality control of observed precipitation, display of QPF/ Quantitative Precipitation Estimates (QPEs) fields, and to produce difference QPF and QPE maps.  Many of the procedures used have become outdated.  This new tool will update these outdated procedures.
f. Mission need(s) accomplished by current capabilities:
The mission of the RFCs is "to save lives and decrease property damage by the issuance of flood warnings and river stage forecasts, to provide basic hydrologic forecast information for the Nation's economic well being and to provide extended forecast information for water resources management.  Current applications have been reasonably dependable and aligned with other RFC operational software in attempts to achieve an end-to-end forecast process.  
g. Identify schedule (when needed):
This need must be provided by AWIPS OB7, or functional by early FY 2006.  
h. Identify Mission Importance/Priority (general priority of this need relative to others in this area):

Mission importance: The RFC GFE improvement initiative will facilitate improvements to watch and warning capabilities and is a high NOAA NWS mission priority.

7.  Non-Program Alternatives:
None. Non-program alternatives will not satisfy the need.

8. Constraints:
The known or anticipated key boundary conditions and operational environments that may impact efforts to satisfy the need include:  The skill in forecast of precipitation, training, verification, system maintenance and disk space capacity, discontinuities, and collaboration.  
a. Skill in forecast precipitation – Improving forecasts can involve increasing the amount of data and advancing data assimilation, improving model and physical parameterizations, resolution, and model post-processing techniques, and addressing inherent forecast uncertainties using ensembles or other appropriate probabilistic models
.
b. Training - There are training and operational overhead issues related to RFCs implementing a solution. 

c. Verification – Since the forecast is defined in far greater detail than was possible in the traditional system, comprehensive monitoring and verification systems will be needed to alert the forecasters of any meteorological inconsistencies or deviations from observations. Analysis of Record (AOR) must be implemented to ensure consistency and currency.  
d. Maintenance and capacity – The flexible and adaptable product generation capabilities of enhanced tools will provide output products in different formats (i.e., grids, graphics, and text).  These flexible datasets will require increased system maintenance and additional disk space. 
e. Discontinuities - Based on recent experience with NDFD QPF grids, issues such as discontinuities at political boundaries exist and may become problematic.
f. Collaboration and coordination – Because of time constraints, some WFOs do not have time to coordinate QPF grids and some never look at HPC QPF. Collaboration of RFC products will be required to ensure consistency and quality. 
9. Cross Line Office/Agency Potential Designator: 

a. Potential Cross Line Office (LO) impact: 
Independent - No potential for other line office use of systems interface or for cross-line office development or procurement.

10. Attachments:  

A. White Paper:  River Forecast Center Interactive Forecast Preparation System / Graphical Forecast Editor Concept
Recommendations:
The following statements are based on general observations or actual testing of new technology at RFCs:

1. ERH - “ER would like to move forward on this. We are committed to the idea that the GFE/NDFD process has the potential to provide benefit to the NWS hydrology program and RFC operations.”

2. MARFC - “First off, we are very happy to see that RFCs are being addressed and there is hope that we will become involved in GFE. We feel this will only help our relationships with our WFOs and improve products and services.”

3.   NWRFC - “If GFE can become a viable system at the RFC, it can be used to meet the national requirements for gridded data for NCEP/HPC verification. There may be other benefits as well.”









� Quantitative Precipitation Forecast (QPF), also known as the Precipitation Amount, represents the total amount of liquid precipitation (in hundredths of inches) at a grid point, when the 12-hr Probability of Precipitation (PoP12) is at least 15%.


� The National Weather Bureau Organic Act of 1890 (U.S. Code title 15, section 311) mandates that the National Weather Service is the responsible agent for "the forecasting of weather, the issue of storm warnings, the display of weather and flood signals for the benefit of agriculture."   


�Provides a view of weather elements in a time-series representation that allows forecasters to quickly view and edit how a weather element changes over time. It also shows the value of multiple weather elements over a point or geographical area.


� NMAP is a product generator, encompassing many of the display features of GEMPAK programs, as well as interactive data selection and manipulation (GEMPAK is a general meteorological software package that was originally developed by the National Weather Service's National Centers for Environmental Prediction (NCEP). GEMPAK is included as part of the NCEP Advanced Weather Interactive Processing System (N-AWIPS). NMAP provides a means for selecting which maps will be used with a displayed product system.  Mountain Mapper is an evaluation technique currently used by the NWS River Forecast System to analyze precipitation in mountainous areas.
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