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Operational Requirements Document

1. Introduction TC "5.1.  Introduction" \f C \l "2" :

A. Purpose

This document defines requirements for the River Forecast Center (RFC) analysis and gridded forecast improvement project. This document includes a description of operational capabilities and their shortcomings, and a description of the proposed system and its shortcomings. It was developed in concert with three other documents produced to explain the RFC analysis and gridded forecast improvement initiative. They consist of:  the Statement of Need (document number 04-017), the Concept of Operations, and the Program Plan. 
B. Background

The NOAA’s National Weather Service (NWS), in support of its mission to protect life and property, provides the watch and warning service to the nation for floods and flash flooding. This service is provided through the efforts of RFCs, who provide an assessment of the hydrologic state of watersheds in the form of Flash Flood Guidance (FFG) to the Weather Forecast Offices (WFOs). The WFOs then monitor the factors that could initiate flash flooding, and issue watches and warnings when conditions warrant them. 

For river flooding, the RFCs receive QPF guidance from the Hydrometeorological Prediction Center (HPC) and temperature forecasts from Meteorological Development Laboratories MOS products. The RFCs, in turn, provide hydrologic forecasts at important points along the rivers and streams in their area of forecast responsibility. The RFCs also coordinate with HPC and affected WFOs whenever operationally significant changes need to be made to QPF guidance. RFC forecasts are then made available to NWS customers through the WFOs over the Internet or other NWS supported public dissemination pathways. The hydrologic forecast model used by the RFCs is the National Weather Service River Forecast System (NWSRFS). The NWSRFS has 3 main components. They are: 1) the Calibration System (CS) designed to allow the forecaster to determine model parameters for one forecast point, 2) the Operational Forecast System (OFS) used to provide short term (up to 30 days) streamflow forecasts, and 3) the Ensemble Streamflow Prediction System (ESP)
 which creates probabilistic river stage forecasts for the mid to long-term time frame. Two additional applications were developed to help the RFCs take advantage of the scientific workstation graphical environment. They include:  1) the Interactive Forecast Program (IFP), a graphical user interface for the OFS which allows the user to select the area and dates to use in an OFS run and produce a graphical display of the model outputs and 2) Interactive Calibration Program (ICP), a graphical interface and display program that works with the CS. NWSRFS is supported by the NWS Office of Hydrologic Development (OHD).

Although the RFCs possess a great deal of hydrometeorological knowledge, they lack the tools necessary to perform full-scale gridded analysis. Unlike WFOs, the RFCs do not currently have the same technological capability to create a consistent set of gridded forecasts for their local database or to send to a national database. While the RFCs can ingest grid elements from the National Digital Forecast Database (NDFD) by way of a preprocessor, there is no tool available to apply adjustments or manual edits to the grids, and to utilize other gridded parameter types. Through the preprocessor, RFCs can output time series
 for direct input to NWSRFS, or format that information into a Standard Hydrometeorological Exchange Format (SHEF) message. 

C. Scope

The scope and objectives of this effort are to: 1) explore the possibility of using a grid processing tool in the RFCs, 2) address operational deficiencies identified at the RFCs, 3) provide added system functionality, 4) meet the need for a nationally supported tool that can be utilized by all RFCs to prepare forecast gridded fields of temperature, wind, and Quantitative Precipitation Forecast (QPF), and 5) improve the efficiency of the work performed at the RFCs through high resolution gridded data.

D. Goals and Objectives

This effort is being undertaken because the RFCs need to explore tools capable of delivering more robust digital services. Unquestionably, a graphical forecast editing tool will provide much needed functionality at the RFCs to perform this service. It will also address current operational deficiencies. Having a graphical editing tool will allow the RFC forecasters to quickly apply changes for coordination purposes, allow time to review inconsistencies within their domains, and make necessary simulation model adjustments.  Moreover, a prototype of the tool needs to be tested at one or two RFCs before accepting and implementing the tool at all sites.   
2. Description of Operational Capability TC "5.2.  General Description of Operational Capability" \f C \l "2" :  

A. Operational Objectives:

This tool will be made available to all forecasters at the RFCs, and support the following needs:

1. The tool shall be nationally supported 

2. The tool shall enable the NWS (WFOs, RFCs, and NCEP offices) to collaborate on forecast grids produced in support of a national digital database of weather information

3. The tool shall provide enhanced operational functionality, including the ability to arbitrarily edit a forecast grid of any element 

4. The tool shall produce timely forecasts over large domains

5. The tool shall account for complex terrain

6. The tool shall provide for or assist in verification

7. The tool shall provide event driven forecasts in formats that meet the needs of NWS customers and partners
8. The tool shall incorporate climate and probabilistic information
B. The Proposed System

The proposed tool is a graphical on-screen editor that allows forecasters to create a detailed numerical gridded database of forecasted and observed weather information.    The tool must be able to perform all of the functions of the current Graphical Forecast Editor (GFE) deployed in the WFOs. 

3. Shortcomings of Existing Systems TC "5.3.  Shortcomings of Existing Systems" \f C \l "2" :  
RFCs use traditional tools to produce gridded, point, or Mean Areal Precipitation (MAP) forecasts. Additionally, components are used for the specification of QPF, quality control of observed precipitation, display of QPF / Quantitative Precipitation Estimate (QPE) fields, and to produce difference QPF and QPE maps. Many of the procedures used have become outdated and/or unsupported. Also, there is no existing system to review and manipulate temperature forecasts. Current procedures can be time consuming, and the forecasters are not always certain the model changes will produce the desired output in the grids.  

RFCs use one of two programs to create the QPF; they are either the NMAP (within NAWIPS) or the Mountain Mapper software applications
. Both of these programs have grid editing restrictions. Limitations, particularly with NMAP, include: 
1. Insufficient system support of NMAP and Mountain Mapper

2. The amount of time necessary to produce forecast information is excessive

3. Lack the tools necessary to improve collaboration with WFOs  

4. Incomplete overlay capabilities 

5. Limited ability to ingest certain data (precipitation and real-time station observations) 

6. Boundary discrepancies

Even if the current limitations were few, RFCs do not utilize the same forecast tool as the WFOs to ingest, analyze, or edit data at equal horizontal resolution. This falls short of the goal of utilizing a national or standardized tool.  
4. Capabilities Required TC "5.4.  Capabilities Required" \f C \l "2" : 

FUNCTIONAL REQUIREMENTS

1. Ability to access and ingest several data sources (PRISM, HPC, GFS, NAM, MOS - both selected points/grids) and allow for inclusion of future datasets. 

2. Verification capability.

3. Ability to perform real-time mesoscale analysis of all forecast grids and ingests and display observations, radar, and satellite.

4. Ability to employ methods to address areas that need to be investigated, particularly for regions of complex terrain (approaches such as masking low confidence areas for verification purposes should be considered to address these early deficiencies).

5. Ability to perform in complex terrain and provide boundary-smoothing techniques.
6. Ability to function over each RFC domain.
7. Ability to allow for non-contiguous Future Mean Areal Precipitation (FMAP). The tool should handle small basin areas that are below the resolutions (2.5 km) of current Intersite Coordination (ISC) grids in the GFE.
SYSTEM LEVEL INTERFACE REQUIREMENTS



1. The girded forecast editor shall provide a standard graphical user interface

2. The girded forecast editor shall provide capability to write directly to the RFC preprocessor or NWSRFS

OPERATIONAL MAINTENANCE REQUIREMENTS



1. Preprocessor performance shall be specified

2. The girded forecast editor shall be available 24 per day / 7 days per week

3. Software support shall be provided

4. Hardware support and maintenance shall be provided

5. Documentation on setup and user functions shall be provided

DATA REQUIREMENTS



1. The girded forecast editor shall provide the capability to ingest both ISC and NDFD elements 



TRAINING REQUIREMENTS



1. The gridded forecast editor shall contribute to support training scenarios


2. Forecaster development of the gridded editor shall occur through training materials and courses

3. Training documentation shall be provided 

DOCUMENTATION REQUIREMENTS



1. System configuration documentation shall be provided

2. Installation documentation shall be provided

3. Training documentation shall be provided

4. Error code documentation shall be provided

5. Troubleshooting documentation shall be provided

6. Overall system documentation or a user’s guide shall be provided

CONSTRAINTS

Processing resources will increase tremendously with each WFO gridded dataset. RFCs cover much larger areas than WFOs. This requires more processing capability. Additionally, training, skill in precipitation forecasting, verification tools, discontinuities, and collaboration will have to be addressed.  

1. Maintenance and capacity – Adaptable product generation capabilities of a tool 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. Based on experience gained at the NWRFC, substantial investment will be required in computer hardware to run the tool at the RFCs. 

2. Improving precipitation forecasting (QPF) skill – Improved QPF skill depends on several factors including 1) increasing the amount of data available 2) use of advanced data assimilation 3) improvement of model and physical parameterizations, resolution, and model post-processing techniques 4) addressing inherent forecast uncertainties using ensembles or other appropriate probabilistic models, and 5) timely utilization of meteorological forecast model improvements.


3. Training – A training effort for RFC personnel on the grid editing tool is required prior to the implementation of the new tool. As a result, additional training dollars will be needed. 

4. Verification – Improved verification schemes are necessary to assess forecast grid skill. Analysis of Record (AOR) of observation grids should be utilized to ensure consistency and accuracy, and improve forecast skill.  

5. Discontinuities – Based on recent experience with ISC and NDFD grids, concerns such as discontinuities at geographical or political boundaries exist. These issues must be dealt with.

6. Collaboration and coordination – Collaborated forecast grids are expected to be the largest improvement from the deployment of a gridded forecast editing tool at RFCs. Currently, there is no robust national collaboration effort in the gridded forecast process that involves the RFCs. Therefore, collaboration of RFC products will be required to ensure consistency and quality. Inconsistencies between precipitation and temperature time series used for model calibration will also have to be resolved. A mechanism must identify the source of the forecast time, determine how data adjustments should be made, and remove any time series inconsistencies.

5. Operational Requirements Table:

	Identification Number
	Requirement Description
	Priority Level
	Qualification Type

	1.0
	FUNCTIONAL REQUIREMENTS
	 
	 

	1.1
	General
	
	 

	1.1.01
	The gridded forecast editor shall model complex terrain flow interactions 
	Medium
	TEST 

	1.1.02
	The gridded forecast editor shall contain the tools to account for regional/local effects and produce reasonable results
	Medium
	TEST

	1.1.03
	The gridded forecast editor shall have forecast assimilation and boundary smoothing technique capabilities 
	High
	TEST

	1.1.04
	The gridded forecast editor shall be able to model actions over very large RFC domains 
	High
	TEST

	1.1.06
	The gridded forecast editor shall be capable of providing real-time forecast archive capabilities and immediate feedback
	Medium
	TEST

	1.1.07
	The gridded forecast editor shall provide the capability to specify geographic areas or point locations
	High 
	TEST

	1.1.07.01
	· The gridded forecast editor shall be able to include point observations 
	High
	TEST

	1.1.07.02
	· The gridded forecast editor shall be capable of specifying point values into file systems algorithms for output to AWIPS
	Medium
	TEST

	1.1.07.03
	· The gridded forecast editor shall be capable of specifying mountain terrain point output to other algorithms
	Medium
	TEST

	1.1.07.04
	· The gridded forecast editor shall provide various format options for point data
	High
	TEST

	1.1.07.05
	· The gridded forecast editor shall have the ability to apply a small set of forecast points
	High
	TEST

	1.1.08
	The gridded forecast editor shall include verification capabilities
	High
	TEST

	1.1.09
	The gridded forecast editor shall be capable of specifying Quantitative Precipitation and Temperature
	High
	TEST

	1.1.10
	The gridded forecast editor shall be capable of specifying freezing levels
	High
	TEST

	1.1.11
	The gridded forecast editor shall provide input to Hydrologic models
	High
	TEST

	1.1.12
	The gridded forecast editor shall be initialized with Model and NCEP input
	High
	TEST

	1.1.13
	The gridded forecast editor shall be capable of specifying IFC mosaic as complete
	Low
	TEST

	1.1.14
	The gridded forecast editor shall be capable of gathering IFC for WFOs temperature and precipitation
	Low
	TEST

	1.1.15
	The gridded forecast editor shall be capable of converting grid values to mean areal
	High
	TEST

	1.1.16
	The gridded forecast editor shall be capable of handling up to 384 hours of model data
	Medium
	TEST

	1.1.17
	The gridded forecast editor shall be capable of performing snow weather analysis
	Medium
	TEST

	1.1.18
	Digital maps depicting the areal extent of snow cover for the continental U.S., those portions of Canada draining into the U.S., and Alaska shall be available
	Medium
	TEST

	1.1.19
	Snow Water Equivalent (SWE) data and related gridded information from NOHRSC shall be available
	Medium
	TEST

	1.1.20
	The gridded forecast editor shall be capable of ingesting PRISM - (Parameter-elevation Regressions on Independent Slopes Model) data
	High
	TEST

	1.1.20.01
	· The gridded forecast editor shall be capable of ingesting PRISM gridded output data – temperature
	High
	TEST

	1.1.20.02
	· The gridded forecast editor shall be capable of ingesting PRISM gridded output data – precipitation
	High
	TEST

	1.1.20.03
	· The gridded forecast editor shall be capable of ingesting PRISM gridded output data – short-term CPC
	High
	TEST

	1.1.21
	The gridded forecast editor shall be capable of producing probabilistic forecasts
	High
	TEST

	1.1.21.01
	· The gridded forecast editor shall be capable of producing probabilistic forecasts – CPC
	High
	TEST

	1.1.21.02
	· The gridded forecast editor shall be capable of producing probabilistic forecasts for ESP component of NWSRFS
	High
	TEST

	1.1.21.03
	· The gridded forecast editor shall be capable of producing probabilistic forecasts in CDF formats
	High
	TEST

	1.1.22
	The gridded forecast editor shall be capable of producing reasonable throughput
	High
	TEST

	1.1.23
	The gridded forecast editor shall have the capability to produce output grids less than 2.5 km 
	High
	TEST

	1.1.24
	The gridded forecast editor shall have the capability to mesh with Flash Flood Monitoring and Prediction (FFMP) output 
	Medium
	TEST

	1.1.25
	The gridded forecast editor shall be capable of overlaying other gridded fields
	High
	TEST

	1.1.25.01
	· The gridded forecast editor shall be capable of overlaying other gridded fields - Multisensor Precipitation Estimator (MPE)
	High
	TEST

	1.1.25.02
	· The gridded forecast editor shall be capable of overlaying other gridded fields - Gridded Radar and Satellite
	High
	TEST

	1.1.25.03
	· The gridded forecast editor shall be capable of overlaying other gridded fields - Observation gridded fields (surface and upper air)
	High
	TEST

	1.1.25.04
	· The gridded forecast editor shall be capable of overlaying other gridded fields - Numerical Model 
	High
	TEST

	1.1.26
	The gridded forecast editor shall support the new (developmental) NDFD and Intersite Coordination (ISC) gridded data fields
	High
	DEMO

	1.1.27
	The gridded forecast editor shall support the NWS Vision and AMS statement on Enhancing Weather Information with Probability Forecasts
	High
	DEMO

	1.1.28
	The gridded forecast editor shall account for high resolution climatologic grids from (at least) 12 month datasets 
	Medium
	DEMO

	1.1.29
	Probabilistic information shall be incorporated into the forecast suite to support all NWS operational forecast programs, from WFOs to NCEP forecast centers 
	Low
	INSPECT

	1.1.30
	The gridded forecast editor shall allow for FMAP, which are non-contiguous. The tool shall handle small basin areas that are below the resolutions of any current grids 
	High
	TEST

	1.1.31
	The gridded forecast editor shall be integral part of digital forecast system (e.g., NDFD and NDGD)
	High 
	TEST

	1.1.32
	The gridded forecast editor shall support the forecasts that require model data at their highest resolutions
	High
	TEST

	1.1.33
	The gridded forecast editor shall support the Model Data Delivery
	High
	TEST

	1.1.34
	The gridded forecast editor shall support each function of the operational forecast process
	High
	TEST

	1.1.35
	The gridded forecast editor shall provide Probabilistic Information (also see 1.1.21)
	High
	TEST

	1.1.36
	The gridded forecast editor shall provide an end-to-end process for the delivery, display and use of probabilistic information
	High
	TEST

	1.1.37
	The gridded forecast editor shall provide for efficient handling of vast volumes of data
	High
	TEST

	1.1.38
	The gridded forecast editor shall not overload grid transmission and storage infrastructure
	Medium
	DEMO

	1.1.39


	The gridded forecast editor shall provide real-time feature identification and interpolation tools for any element
	High
	TEST

	1.1.40
	The gridded forecast editor shall facilitate the production of timely forecasts 
	High
	TEST

	1.1.41
	The gridded forecast editor shall eventually support the Global Observing System 
	Low
	DEMO

	1.1.42
	The gridded forecast editor shall provide parameterization assistance 
	Medium
	DEMO

	1.1.43
	The gridded forecast editor shall support standard grid initialization by WFOs
	High
	TEST

	1.1.44
	The gridded forecast editor shall provide standard grid generation methods
	High
	TEST

	1.1.45
	The gridded forecast editor shall pull in various datasets 
	High
	TEST

	1.1.46
	The gridded forecast editor shall support Canadian forecasts
	Low
	TEST

	1.1.47
	The gridded forecast editor shall be capable of sharing forecast grids between RFCs and WFOs via intersite coordination capabilities
	High
	TEST

	1.1.48
	The gridded forecast editor shall be capable of modifying any Intersite Coordination Mosaic Grid
	High
	TEST

	1.1.49
	The gridded forecast editor shall support the need for NWSRFS to handle finer spatial and temporal forecast data
	High
	TEST

	1.2
	Specific
	 
	

	1.2.01
	The gridded forecast editor shall be capable of identifying differences between point and grid box average forecasts
	High
	TEST

	1.2.01.01
	· A grid box forecast shall be presented as an average (spatial or areal) 
	High 
	TEST

	1.2.01.02
	· The gridded forecast editor shall have the ability to view multiple observations within any grid box
	High
	TEST

	1.2.01.03
	· The gridded forecast editor shall have the ability to know the true elevation representation of the grid box
	High
	TEST

	1.2.02 
	The gridded forecast editor shall be capable of communicating with other forecast tools
	High
	TEST

	1.2.03
	The gridded forecast editor shall have the ability to apply valuable ensemble data 
	Medium
	TEST

	1.2.03.01
	· The gridded forecast editor shall support

the production of uncertainty products (e.g., exceedance probabilities)
	Medium
	TEST

	1.2.04
	The gridded forecast editor shall be capable of differentiating between many situations not suited for deterministic forecasts
	Medium
	TEST

	1.2.05
	The gridded forecast editor shall be capable of viewing medium range forecasts of temperature and precipitation
	Medium
	TEST

	1.2.06
	The gridded forecast editor shall be capable of ingesting several different forecast models (both points and grids)
	High
	TEST

	1.2.06.01
	· The gridded forecast editor shall be capable of ingesting NCEP forecast guidance
	High
	TEST

	1.2.06.02
	· The gridded forecast editor shall be capable of ingesting GFS forecast models
	High
	TEST

	1.2.06.03
	· The gridded forecast editor shall be capable of ingesting MOS forecast models
	High
	TEST

	1.2.07.04
	· The gridded forecast editor shall be capable of ingesting Canadian model fields similar to GFS out to 240 hours
	High
	TEST

	1.2.07.05
	· The gridded forecast editor shall be capable of ingesting Sfc, BL (0-30, 30-60, 60-90, 90-120, 120-150, 150-180) 1000-500mb x 25mb, 500-100mb x 50 mb
	High
	TEST

	1.2.07.06
	· The gridded forecast editor shall be capable of ingesting 0-240 hours in 6-hr increments, 4 times a day
	High
	TEST

	1.2.07.07
	· The gridded forecast editor shall be capable of ingesting NAM 12-km surface and BL (0-30, 30-60, 60-90, 90-120, 120-150, 150-180) through 84 hours
	High
	TEST

	1.2.07.08
	· The gridded forecast editor shall be capable of ingesting NAM 40-km data 60-84 hours in 3-hr increments, 4 times a day
	High
	TEST

	1.2.07.09
	· The gridded forecast editor shall be capable of ingesting NAM 12-km pressure level data 0-84 hours, 3 hourly increments, 4 times a day. 1000-500mb x 25 mb, 500-100x 50 mb. (z, t, u, v, rh, not omega) (more useful for complex terrain areas, but also needed for mixing height, freezing and snow levels)
	High
	TEST

	1.2.07.10
	· The gridded forecast editor shall be capable of ingesting GFS BUFR sounding data and meteorological objects in BUFR
	High
	TEST

	1.2.07.11
	· The gridded forecast editor shall be capable of ingesting Ensemble (MREF and SREF) mean / spread / probability /member grids
	High
	TEST

	1.2.07.12
	· The gridded forecast editor shall be capable of ingesting UKMET fields similar to GFS out to 168 hours
	High
	TEST

	1.2.07.13
	· The gridded forecast editor shall be capable of ingesting ECMWF fields similar to GFS out to 168 hours
	High
	TEST

	1.2.07.14
	· The gridded forecast editor shall be delivered with implementation of DVB-S. Datasets listed in order of priority
	High
	TEST

	1.2.07.15
	· The gridded forecast editor shall be capable of changing GFS from 80 km to current native resolution at all parameters and levels
	High
	TEST

	1.2.07.16
	· The gridded forecast editor shall be capable of changing RUC from 80/40 km to current native resolution at all parameters and levels
	High
	TEST

	1.2.07.17
	· The gridded forecast editor shall be capable of ingesting MREF 84-240 hours (same fields as currently available 0-84)
	High
	TEST

	1.2.07.18
	· The gridded forecast editor shall be capable of ingesting MM5 0-96 hours
	High
	TEST

	1.2.08
	The gridded forecast editor shall be capable of ingesting gridded forecast data
	High
	TEST

	1.2.08.01
	· The gridded forecast editor shall be capable of ingesting dew points out to 7 days or beyond
	High
	TEST

	1.2.08.02
	· The gridded forecast editor shall be capable of ingesting wind speed and direction out to 7 days or beyond
	High
	TEST

	1.2.08.03
	· The gridded forecast editor shall be capable of ingesting sky cover and weather information out to 7 days or beyond
	High
	TEST

	1.2.08.04
	· The gridded forecast editor shall be capable of ingesting approaches to parameterization out to 7 days or beyond 
	Medium
	TEST

	1.2.08.05
	· The gridded forecast editor shall be capable of ingesting snow amount out to 3 days or beyond
	High
	TEST

	1.2.09
	The gridded forecast editor shall be capable of ingesting and transmitting Intersite Coordination grids
	High
	TEST

	1.2.10
	The gridded forecast editor shall be capable of creating time series of data for a grid cell corresponding to specified point locations, time steps, and durations of time series
	High
	TEST

	1.2.10.01
	· The gridded forecast editor shall be flexible for local tailoring of grid points
	High
	TEST

	1.2.10.02
	· The gridded forecast editor shall be capable of writing to SHEF formatted text file (for point locations) 
	High
	TEST

	1.2.10.03
	· The gridded forecast editor shall be capable of writing to a text file (option for either areas or points) 
	High
	TEST

	1.2.10.04
	· The gridded forecast editor shall be capable of specifying the duration of a time series for each point location
	High
	TEST

	1.2.10.05
	· The gridded forecast editor shall be capable of capturing area and point geographic data 
	Medium
	TEST

	1.2.10.06
	· The gridded forecast editor shall be capable of obtaining area and point data from geo_data files 
	Medium
	TEST

	1.2.10.07
	· The gridded forecast editor shall be capable of obtaining area and point data from standard GIS files (e.g., ArcGIS shapefiles)
	Medium
	TEST

	1.2.10.08
	· The gridded forecast editor shall provide control data to specified point location (for point time series) 
	Medium
	TEST

	1.2.11
	The gridded forecast editor shall be capable of performing real-time mesoscale analysis of all forecast grids
	Medium
	TEST

	1.2.12
	The gridded forecast editor shall be capable of ensuring standardization of minimum grid spacing 
	Medium
	TEST

	1.2.13
	The gridded forecast editor shall be capable of capturing gridded and point based elements
	High 
	TEST

	1.2.14
	The gridded forecast editor shall provide the resolution that matches the analysis and verification grids
	High
	TEST

	1.2.15
	The gridded forecast editor shall be capable of establishing a new point verification baseline
	High
	TEST

	1.2.16
	The verification system will be critically dependent on a functional Analysis of Record
	High
	INSPECT

	1.2.17
	The gridded forecast editor shall be capable of performing an Analysis of Record
	High
	TEST

	1.2.18
	The verification system shall be flexible in its design
	Medium
	TEST

	1.2.18.01
	· The verification system shall be capable of being interrogated in multiple ways
	Medium
	TEST

	1.2.18.02
	· The verification system shall provide scores/statistics for zones defined in the gridded forecast editor
	Medium
	TEST

	1.2.19
	The gridded forecast editor will provide for real-time downloads of sensible weather elements
	High
	TEST

	1.2.20
	The gridded forecast editor shall provide real-time mesoscale analysis at a grid spacing that matches the highest resolution operational forecast
	Medium
	DEMO

	1.2.21
	The gridded forecast editor shall provide first guess capabilities
	Medium
	TEST

	1.2.22
	The gridded forecast editor shall be capable of utilizing any existing IFPS verification program 
	Medium
	TEST

	1.2.23
	The gridded forecast editor shall be capable of applying consistent data across all agency levels (e.g., WFO to NCEP)
	High 
	TEST

	1.2.24
	The gridded forecast editor shall support the horizontal, vertical, and temporal resolutions
	High
	TEST

	1.2.25
	The gridded forecast editor shall support boundary layer of SmartInit routines
	Medium
	TEST

	1.2.26
	The gridded forecast editor shall ensure that new EMC model output and products are quickly available to the field after their conception
	Medium
	TEST

	1.2.27
	The gridded forecast editor shall ensure national seamless climate grids at full resolution
	Medium
	TEST

	1.2.28
	The gridded forecast editor shall provide uses for all available data sources (e.g., satellite, radar, lightning) and shall provide similar analysis techniques for all three
	High
	TEST

	1.2.29
	Based on local climatologies, the gridded forecast editor shall be able to indicate when the forecast grids are well outside climatological normals 
	Medium
	TEST

	1.2.30
	The gridded forecast editor shall provide mean and spread distributions of these climate grids for probabilistic forecasting
	Medium
	TEST

	1.2.31
	The gridded forecast editor shall be capable of creating regime based local climatologies using forecaster analysis tools and grids
	Medium
	TEST

	1.2.32
	The gridded forecast editor shall be capable of creating better first guess fields than available with current Numerical Weather Prediction (see 1.2.21)
	Medium
	TEST

	1.2.33
	The gridded forecast editor shall provide statistical post processing and downscaling
	Medium
	TEST

	1.2.34
	The gridded forecast editor shall ensure the highest resolution models are coarser than the current grid resolution and further downscaling techniques are addressed
	High
	TEST

	1.2.35
	The gridded forecast editor shall be applied to the full resolution model output fields
	High
	TEST

	1.2.36 
	The gridded forecast editor shall provide objective post processing in order to remove inherent model bias prior to populating model grids
	Medium
	TEST

	1.2.37
	The gridded forecast editor shall be capable of utilizing statistical post processing (e.g., MOS, neural net approached) to improve on raw model guidance
	Medium
	TEST

	1.2.39
	The gridded forecast editor shall be capable of extracting from NDFD or ISC datasets 
	High 
	TEST

	1.2.40
	The gridded forecast editor shall provide control data to specify NDFD or ISC data elements
	High
	TEST

	1.2.41
	The gridded forecast editor shall provide the capability to acquire NDFD or ISC grids independent of preprocessor 
	High
	TEST

	1.2.42
	The gridded forecast editor shall be capable of viewing NDFD or ISC grids independent of the preprocessor 
	High
	TEST

	1.2.43
	The gridded forecast editor shall be capable of editing NDFD or ISC grids independent of the preprocessor 
	High
	TEST

	1.2.44
	The gridded forecast editor shall be capable of reading NDFD or ISC grids 
	High
	TEST

	1.2.45
	The gridded forecast editor shall be capable of communicating with the NDFD or other local databases for grid acquisition process
	High
	TEST

	1.2.46
	The gridded forecast editor shall be capable of temporally averaging, interpolating, aggregating, and disaggregating data conforming to NWSRFS or other hydrologic modeling techniques based on time steps 
	High
	TEST

	1.2.47
	The gridded forecast editor shall be capable of creating time series of areal arithmetic averages with specified time step and duration of time series for each geographic area (replaces 1.1.05)
	High
	TEST

	1.2.47.01
	· The gridded forecast editor shall be capable of specifying time steps (increments hours) 
	High
	TEST

	1.2.47.02
	· The gridded forecast editor shall provide control data to specify the duration of time series 
	High
	TEST

	1.2.48
	The gridded forecast editor shall be capable of specifying multiple output types (grib, SHEF, etc.)
	High
	TEST

	1.2.49
	The gridded forecast editor shall be capable of specifying multiple output locations
	High
	TEST

	1.2.50
	The gridded forecast editor shall be capable of recording a log file location
	High
	TEST

	1.2.51
	The gridded forecast editor shall be capable of running the preprocessor in batch or interactive execution mode 
	High
	TEST

	2.0
	HUMAN FACTORS REQUIREMENTS
	 
	

	2.1
	Display/Interface shall be modified to user’s preference
	 Medium
	TEST

	2.2
	The gridded forecast editor shall not overload forecasters 
	Medium
	DEMO

	2.3
	The gridded forecast editor shall support partners and customers ability to make cost benefit decisions
	Low
	TEST

	3.0
	SYSTEM LEVEL INTERFACE REQUIREMENTS
	 
	

	3.1
	The gridded forecast editor shall be capable of specifying a standard graphical interface 
	High
	TEST

	3.2
	The gridded forecast editor shall be capable of   writing to the NWSRFS database (for point or basin averages) 
	High
	TEST

	3.3
	The gridded forecast editor shall provide a platform independent human graphical interface 
	Medium
	TEST

	4.0
	OPERATIONAL MAINTENANCE REQUIREMENTS
	 
	

	4.1
	A mechanism shall be put in place to identify and prioritize enhancements to the gridded forecast editor: 
	Medium
	TEST

	4.1.01
	· The mechanism shall support developer defined enhancements 
	Medium
	TEST

	4.2
	The gridded forecast editor shall specify preprocessor performance
	Medium
	TEST

	4.3
	The gridded forecast editor performance shall be comparable to existing MAPX preprocessor performance in NWSRFS 
	Medium
	TEST

	4.4
	The gridded forecast editor shall run on Linux (or current AWIPS Operating System) 
	High
	TEST

	4.5
	The gridded forecast editor shall be capable of running a Graphical User Interface (GUI) on an independent platform 
	High
	TEST

	4.6
	The gridded forecast editor shall be capable of running on the appropriate AWIPS hardware 
	High
	TEST

	4.7
	The gridded forecast editor shall provide software utilities 
	High
	TEST

	4.8
	Both software and hardware support shall be provided for the gridded forecast editor
	High
	TEST

	4.8.01
	· Software support shall be provided for the gridded forecast editor
	High
	TEST

	4.8.02
	· Hardware support shall be provided for the gridded forecast editor
	High
	TEST

	4.8.03
	· On-line help support shall be provided for the gridded forecast editor
	Medium
	TEST

	4.8.04
	· List Server support shall be provided for the gridded forecast editor
	Medium
	TEST

	4.9
	Operational availability greater than 99.9%
	High
	DEMO

	5.0
	LOGISTICS REQUIREMENTS
	 
	

	5.1
	Documented installation procedures
	High
	TEST

	5.2
	Ensure all RFCs have access to and use current version of the gridded forecast editor
	High
	TEST

	6.0
	SECURITY AND PRIVACY REQUIREMENTS
	 
	

	6.1
	Meets AWIPS system requirements
	High
	INSPECT

	7.0
	DATA REQUIREMENTS
	 
	

	7.1
	The gridded forecast editor shall be capable of ingesting a sequence of NDFD continuous gridded elements
	High
	TEST

	7.2
	The gridded forecast editor shall be capable of providing the acquisition of grids as part of the process for RFCs (not necessarily in the preprocessor) 
	High
	TEST

	7.3
	The gridded forecast editor shall provide specified geographic data type and source (for areal averages) 
	High
	TEST

	7.4
	The gridded forecast editor shall provide output time series which can be written to the NWSRFS Database
	High
	TEST

	7.5
	The gridded forecast editor shall provide a standard text formatter 
	Medium
	TEST

	7.6
	The gridded forecast editor shall provide the control data, which will be specified in a control file
	High
	TEST

	7.7
	The gridded forecast editor shall provide specified output location
	High
	TEST

	7.8
	The gridded forecast editor shall provide specified output type (grib, SHEF, ascii, etc.) 
	High
	TEST

	7.9
	The gridded forecast editor shall support the high resolution data needed in the short to medium- range 
	High
	TEST

	7.10
	The gridded forecast editor shall provide forecasters with the capability to interrogate and edit data
	High
	TEST

	7.11
	The gridded forecast editor and grid format shall be compatible with AWIPS D2D
	High
	TEST

	8.0
	TRAINING REQUIREMENTS
	 
	

	8.1
	Gridded forecast editor training courses and workshops will be provided
	High
	INSPECT

	8.1.01
	· Training courses and materials will be provided for users of the gridded forecast editor 
	High
	INSPECT

	8.2
	The gridded forecast editor shall support the development of training exercises and scenarios 
	High
	DEMO

	8.2.01
	· The gridded forecast editor shall support the development of training exercises and scenarios on the creation of preprocessor control file
	Medium
	DEMO

	8.2.02
	· The gridded forecast editor shall support the development of training exercises and scenarios on NDFD/ISC grids
	Medium
	DEMO

	8.2.03
	· The gridded forecast editor shall support the development of training exercises and scenarios on the generation of areal average time series values that are written directly to the NWSRFS database
	Medium
	DEMO

	8.2.04
	· The gridded forecast editor shall support the development of training exercises and scenarios on the generation of areal average time series values that are written as standard ascii text files
	Medium
	DEMO

	8.2.05
	· The gridded forecast editor shall support the development of training exercises and scenarios on the generation of time series point values in SHEF formatted text file
	Medium
	DEMO

	8.2.06
	· The gridded forecast editor shall support the development of training exercises and scenarios on the generation of point location time series values that are written as standard ascii test files 
	Medium
	DEMO

	8.2.07
	· The gridded forecast editor shall support the development of training exercises and scenarios on the use of NWP in IFPS
	Low
	TEST

	8.2.08
	· The gridded forecast editor shall support the development of training exercises and scenarios how to interpret forecast fields
	Low
	TEST

	8.2.09
	· The gridded forecast editor shall support the development of training exercises and scenarios on how to understand probabilistic information 
	Low
	TEST

	9.0
	DOCUMENTATION REQUIREMENTS
	 
	

	9.1
	Written documentation shall be provided for the gridded forecast editor
	High
	INSPECT

	9.1.01
	· System documentation for preprocessor use shall be provided 
	High
	INSPECT

	9.1.02
	· Installation documentation shall be provided
	High
	INSPECT

	9.1.03
	· System configuration documentation shall be provided
	High
	INSPECT

	9.1.04
	· Smart Tools documentation shall be provided
	High
	INSPECT

	9.1.05
	· Troubleshooting documentation shall be provided
	High
	INSPECT

	9.2
	Tests scenarios of software evaluation by OHD for preprocessor acceptance shall be conducted 
	High
	INSPECT

	9.3
	Test scenarios of the proper software installation and configuration shall be conducted 
	High
	INSPECT

	10.0
	OTHER 
	 
	

	10.1
	On demand grid acquisition shall be available (and initiated at scheduled dates/times by a cron)
	Medium
	TEST

	10.2
	The gridded forecast editor shall be capable of specifying the range of dates wanted for editing for viewing purposes
	Medium
	TEST

	10.3
	The gridded forecast editor shall be capable of specifying the destination for each grid element
	Medium
	TEST

	10.4
	Distributed Hydrologic Modeling data shall be available
	High
	TEST

	10.4.01
	· The gridded forecast editor shall be capable of editing and saving Distributed Hydrologic Modeling grids
	High
	TEST

	10.4.02
	· The gridded forecast editor shall be capable of storing and sharing Distributed Hydrologic Modeling grids
	High
	TEST

	10.5
	Edit areas will include individual RFC domains
	High
	TEST

	10.6
	The gridded forecast editor shall share data (up to 75 km) along RFC boundaries
	Medium
	TEST

	10.7
	The gridded forecast editor will allow RFC grid sectors to extend into Canada and Mexico where basin boundaries are defined 
	Medium
	TEST

	10.8
	The gridded forecast editor shall support RFC outreach and education efforts
	Low
	INSPECT





� Advanced Hydrologic Prediction Services (AHPS) provides longer-term hydrologic outlooks to the various users of hydrologic information, such as local emergency management officials, reservoir operators, and other water resources managers. The core of the AHPS system is the Ensemble Streamflow Prediction program, which is part of NWSRFS. The format of the products tends to be graphical in nature, as opposed to the text-based products generally issued for current forecast products. The data in the products tend to be probabilistic in nature, based on analysis of historic precipitation, temperature and streamflow, current river and basin conditions, and short-term meteorological outlooks. 





�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. NMAP is also deployed at RFCs to support the Quantitative Precipitation Forecast (QPF) Program requirements. The RFCs use NMAP to modify graphical QPFs generated by NCEP’s Hydrometeorological Prediction Center (HPC), and generate grids as input into hydrologic models.
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