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1.
INTRODUCTION

The National Weather Service (NWS) mission is to provide weather forecasts and warnings for the protection of life and property and to provide weather information for the Nation’s economic well-being.  There is a continuing need to improve the specificity and accuracy of warnings for tornadoes, severe thunderstorms and flash floods.  NWS currently issues and disseminates warnings for these hazards using geopolitical (county) boundaries.  Verification and dissemination methods are currently tied to county-based warnings.  

Geographically based polygon warnings are essential to effectively warn for severe weather and flash floods.  Polygon warnings show the specific meteorological threat area and are not restricted to county boundaries.  By focusing on the true threat area, polygons will help improve NWS warning accuracy and quality.  Polygon warnings will promote improved graphical warning displays, and in partnership with the private sector, support a more specific geo-targeted warning distribution through cell phone alerts, pagers, web-enabled Personal Data Assistants (PDA), etc.
2.
CURRENT STATE OF OPERATIONS

2.1 Description of the Current Operations.  NWS issues short duration warnings for tornadoes, severe thunderstorms, and flash floods.  There are four different types of short-duration warnings: Tornado, Severe Thunderstorm, Flash Flood, and Special Marine Warnings.  These warnings indicate severe weather is expected within the next few hours for locations in the warned area.  Warnings are issued for an entire county or cluster of counties.  Short duration warnings are currently issued and disseminated using geopolitical (county) boundaries.  Verification and dissemination methods are currently tied to county-based warnings.

2.2 Warning Software Tool.  WarnGen is the warning software tool used to create and issue NWS short duration warnings.  WarnGen lists Latitude Longitude coordinates at the bottom of each short duration warning to define the polygon.  The polygon is defined as the area of maximum threat.  The polygon area is a smaller subset of the county-based area in most short duration warnings.  This areal mismatch causes problems in describing and defining the true hazard threat area.

2.3 Dissemination Methods. Dissemination of warnings is done via text, graphical, and audio methods.  Text versions of warning products with Universal Geographic Code (UGC) county codes are disseminated in many ways including NOAA Weather Wire Service (NWWS), Family of Services (FOS), Emergency Managers Weather Information Network (EMWIN), NOAAPort, and NWS Internet websites.  Text versions of warning products are converted to Common Alerting Protocol (CAP) and Real Simple Syndication (RSS) formats for distribution via NWS Internet websites.  Graphical, or map-based, depictions of geographic locations affected by warnings are distributed on NWS Internet websites.  Audio versions of warning products are disseminated on NOAA Weather Radio All Hazards (NWR) with encoded county codes using Specific Area Message Encoding (SAME).  In addition, the audio versions of many warning products are relayed with the SAME codes over the Emergency Alert System (EAS) to media outlets in the affected area.  The NWR-SAME and EAS digital coding is county and sub-county based, but NWS warning preparation systems have not exploited the sub-county feature.  Therefore when any one part of the county is threatened, the entire county is generally alerted to the warning.
2.4 Verification Methods.  Verification is important for the agency as it is used as a performance measure.  Verification of warnings is also county-based.  If an event such as a tornado or other severe weather occurs within the valid warning time within the warned county, then it is considered a verified warning.  Variability of county size limits the value of verification measures to gauge the quality of warning services.  

3.
PROPOSED CONCEPT OF OPERATIONS
3.1 Description of Future Operations.  Geographically based polygon warnings are essential to effectively warn for severe weather and flash floods.  Polygon warnings show the specific hydrological and meteorological threat areas and are not restricted to county boundaries.  By focusing on the true threat area, polygons will help improve NWS warning accuracy and quality.  Polygon warnings will promote improved graphical warning displays, and in partnership with the private sector, support more specific geo-targeted warning distribution through many dissemination means including cell phone alerts, pagers, web-enabled Personal Data Assistants (PDA), etc.   
3.2 Short-term changes to warnGen are listed in Table 1 as requirements identified with “SREC” and those identified as “SREC only if easy to implement.”   The IWT thinks the requirements identified with “SREC” will provide important capabilities and are easy to develop/implement.  The IWT thinks the requirements identified with “SREC only if easy to implement” will provide important capabilities and is not sure how easy it will be to develop/implement these requirements.  Thus, concerning the requirements identified with “SREC only if easy to implement,” the IWT is leaving it to the development organizations to develop/implement those requirements the development organizations deem are easy to implement  The remaining requirements listed in Table 1 are to provide additional capabilities in the future.  The short-term modifications will only result in two changes to the textual warning products.  These are that the ETN will be included in the headline (Table 1, Requirement Identification Number 1.11) and the use of the Areal Outline (Table 1, Requirement Identification Number 1.4) possibly Interstates (Table 1, Requirement Identification Number 1.4.1) and possibly rural areas (Table 1, Requirement Identification Number 1.4.2), rather than, the Pathcast.  Samples of the implementation of these changes are provided as Supporting Documents in the OSIP database.
3.3 Proposed Enhancements to Warning Software Tool.  Short-term changes to warnGen are listed in Table 1 as requirements identified with “SREC” and those identified as “SREC only if easy to implement.”   The IWT thinks the requirements identified with “SREC” will provide important capabilities and are easy to develop/implement.  The IWT thinks the requirements identified with “SREC only if easy to implement” will provide important capabilities and is not sure how easy it will be to develop/implement these requirements.  Thus, concerning the requirements identified with “SREC only if easy to implement,” the IWT is leaving it to the development organizations to develop/implement those requirements the development organizations deem are easy to implement  The remaining requirements listed in Table 1 are to provide additional capabilities in the future.  
3.4 Future Dissemination Methods.  The NWS needs to add the capability to disseminate text and graphically based polygon warnings through existing text-dominated dissemination systems and through NWR, SAME and EAS audio-based systems.  Test descriptions of the polygon warning area need to be perfected to be able to provide adequate audio broadcasts of the polygon warning area.   
3.5 Future Verification Methods.  NWS must transfer from a county-based to a polygon-based verification system.  A polygon based verification system will allow the NWS to provide a more accurate measure of warning services.  One improvement will be a significant reduction in the “Warning False Alarm Area.”  The Warning False Alarm Area is defined as the decrease in geographic area falsely alarmed by the deployment of polygon warnings compared with county-based warnings.  The polygon evaluation test conducted at 22 test sites from March 1 to September 30, 2005, demonstrated a 72% reduction of the Warning False Alarm Area.  

3.6 Training Needs.   WFO staff training is necessary prior to polygon warning implementation.  The training must be interactive and cover the most common types of severe storms over land or adjacent coastal waters, as listed in Section 8 and discussed below.   

The learning objectives include:

a. Threat area recognition

b. Strategies for proper polygon warning design in various convective situations

c. Strategies for SVSs in various situations (e.g., multiple warning types)

d. Strategies (or Procedures) for dealing with storms crossing CWA borders

e. Polygon/County warning verification procedures

f. Procedures for polygon aerial description (in terms of towns within the threat area, portions of large metropolitan areas [e.g., Chicago, New York])

Polygon warning interpretation will be an integral part of WCM training of NWS product users.  As such, it should be added to the curriculum of the WCM course (NWS Training Center Course No. WCM01).  The detailed software requirements are listed in Section 8.
4.
OPERATIONAL SCENARIOS

4.1
Forecaster interaction with updated warning tool. 
Forecasters will use WarnGen software on AWIPS to outline existing and/or expected severe weather threat areas, based on the meteorology of the situation and the antecedent hydrologic conditions.  When the forecaster has outlined the desired polygon area for the warning, he/she will then issue the warning via AWIPS, using WarnGen. Follow-up statements, based on the original polygon-based warning, will also be issued, as needed, using WarnGen. This methodology will allow the forecaster to issue the warning based solely on the actual (physical) threat area, regardless of geo-political boundaries (e.g. county boundaries). This increased focus on the true threat area will better serve NWS’ customers and partners, as well as operational NWS forecast staff, by eliminating areas and populations previously (and unnecessarily) included in such warnings. A dramatic example is provided for Southern Arizona (in Western Region). During the 2005 Polygon Warning Evaluation, a typical Severe Thunderstorm Warning polygon covered approximately 500-600 square miles. Such warnings issued for Pima County (approximately 9,200 square miles) therefore typically experienced a reduction in warned area of approximately 94%. Flash Flood Warnings, often issued for extremely confined drainage basins, typically resulted in even further reduction of warned areas. Elsewhere in the continental U.S., most counties are smaller, and the reduction of warned area was typically not as dramatic as this example, but nevertheless, the reduction in area consistently proved to be very substantial.
4.2   
Verification capabilities.  

With the implementation of Polygon Warnings, it is essential that the NWS change the manner in which short-fuse warnings are verified so that verification results more accurately define warning services.  The addition of Falsely Alarmed Area (FAA) will enhance and more accurately evaluate warning services providing a truer representation of how well a forecaster has defined the expected area of impact.   

The current, county-based, system has several flaws which often misrepresent the quality of warning services. A polygon-based verification system, free from fixed geo-political boundaries, is a much improved measure of warning service.  


In summary, while the exact methodology for any new GPRA measure must still be developed, the advent of polygon-based warnings clearly provides the opportunity for a new verification measure which will more accurately evaluate performance on the scale events occur.  Further, a firm date must be established for the conversion of verification systems from county-based to polygon.
4.3
New Dissemination capabilities. 

A reference to requirements for polygon-based warnings is included in the NOAA Weather Radio Improvement Plan. Details have not yet been defined, but the goal will be to determine ways to constrain alert broadcast areas (including Emergency Alert System activation) to coincide with polygon-based warning areas (not entire counties, as is typical at present), as much as technically feasible. Through more precise definition (and description, as appropriate) of actual warning areas (by polygon methodology), NWS’ customers and partners will greatly benefit. One of the most notable uses of this methodology will be in the graphic depiction of [polygon-based] warning areas, commonly via television media and web-based displays. Additional technologies have already proven the capability to, or offer tremendous potential for, rapid and efficient dissemination of polygon-based warnings via graphical means, e.g. cell phones, web-enabled Personal Digital Assistants (PDAs), Global Positioning System (GPS) devices, and other emerging technologies. Through such dissemination means, NWS’ customers and partners will instantaneously be able to visualize exactly where the warning is, and therefore be able to respond appropriately and more rapidly, based on the nature and location of the specific weather threat. 

5.
SUMMARY OF IMPACTS

5.1  
Forecaster impacts with updated warning tool. 

This warning by polygon methodology will allow the forecaster to issue warnings based solely on the actual (physical) threat area, regardless of geo-political boundaries (e.g. county boundaries).   WFO Staff training will be provided prior to polygon warning implementation.   This training will also be added to the curriculum for Warning Coordination Meteorologists (WCMs) (NWS Training Center Course No. WCM01).
5.2 Verification impact.  
The NWS Western Region typically has larger counties than many areas of the contiguous United States.   A key example of the potential for False Alarm Area Reduction is provided here for southern Arizona which is in NWS Western Region. WFO Tucson participated in the 2005 Polygon Warning Evaluation. Typical warning polygon areas were on the order of 500-600 square miles. For such polygon warnings issued in Pima County, Arizona (approximately 9,200 square miles), the typical area warned was therefore only about 5-6 percent of the total area of the county, resulting in a reduction in area of  up to 94 percent. This is just one example of the dramatic reduction in falsely alarmed area possible by implementation of the polygon warning concept.

5.3 Dissemination impact.
Warning by polygon concept will support more specific geo-targeted warning distribution allowing many alert and warning dissemination means to alert only those people at risk of a given hazard.  This should result in any given location receiving a warning alert for a hazard that does occur at that location.  An unanswered question is whether smaller warning polygons will cause more warnings to be issued (and heard/seen in some media), leading to a perception of over-warning.  

The NWS will need to determine the best method(s) to add capability to disseminate text and graphically based polygon warnings through existing text-dominated dissemination systems and through NWR-SAME and EAS audio-based systems.  The geographic depiction and textual terminology of polygon descriptions will need to be optimized to provide adequate graphical, written and audio broadcasts of the warning polygon for all individuals, especially those that are geographically challenged. 

UGC and SAME sub-county coding can be used to issue warnings for predefined parts of counties (i.e., sub-counties).  Sub-county coding can be implemented in tandem with the Warning by Polygon concept as an interim solution to achieve improved geo-targeted warning alerts on NWR and EAS until more comprehensive changes can be implemented in those systems.
6.
ALTERNATIVES ANALYSIS

6.1 Implement the Polygon Warning Concept
Geographically based polygon warnings are essential to effectively warn for severe weather and flash floods.  Polygon warnings show the specific meteorological threat area and are not restricted to county boundaries.  By focusing on the true threat area, polygons will help improve NWS warning accuracy and quality.  Polygon warnings will promote improved graphical warning displays, and in partnership with the private sector, support more specific geo-targeted warning distribution through many dissemination means including cell phone alerts, pagers, web-enabled Personal Data Assistants (PDA), etc.

6.2
Sub-county Universal Generic Code (UGC) 

This method would be used to issue warnings for predefined parts of counties (i.e., sub-counties).  The WFOs would be able to divide each of their counties into a maximum number of parts (e.g., 9).  The disadvantage of this method is that it would not be as precise as the polygon method.  Also, there would be a need to coordinate with warning dissemination partners whenever a WFO requests a new, or a change to an existing, sub-county description.  This is due to shared useage of the sub-county codes with emergency managers and EAS.  This alternative can also be implemented in tandem with the Warning by Polygon concept as an interim solution to achieve improved geo-targeted warning alerts on NWR and EAS until more comprehensive changes can be implemented in those systems.
6.3       Stay the Course
The specificity and accuracy of warnings for tornadoes, severe thunderstorms and flash floods will be below what can be achieved with polygon warnings.  NWS will continue to issue and disseminate warnings for these hazards using geopolitical (county) boundaries.  Verification and dissemination will not be as accurate as with polygon warnings. 

7.
REQUIREMENTS DEVELOPMENT
The polygon warning operational requirements were developed after conducting an operational test and evaluation at 22 test sites from March 1 to September 30, 2005.  The forecasters at the test sites were interviewed and the Polygon Warning Team received some feedback from local emergency managers and broadcast media.  On December 15, 2005, the final recommendations were briefed to the Operations Subcommittee of the Corporate Board.   The decision was to charter the Polygon Warning team to develop an implementation plan and timeline for national implementation of warnings by polygon.
The Polygon Warning team met in Silver Spring on February 8-9 and developed the operational requirements listed in Section 8.

8.
OPERATIONAL REQUIREMENTS
The Requirements Owner is the office, user class/group or service area stating the need for the requirement. Each of the requirements is assigned one of the following Priority Level:

· High: The requirement has the highest priority classification in the proposed systems. It is essential and must be met.

· Medium: The requirement is important. Not meeting this requirement would result in a significantly degraded (but still useable) capability.

· Low: If this requirement is not met, some capability or ease of use would be degraded or slightly degraded
Each requirement is assigned a Verification Method which indicates how the requirement will be verified, and include:
· Test: The requirement will be verified with testing.

· Demo: The requirement will be verified by demonstration.

· Inspect: The requirement will be verified by inspection.

· None: None required.
Table 1. OPERATIONAL REQUIREMENTS
	IDENTIFICATION

NUMBER
	OPERATIONAL

REQUIREMENT
	OWNER
	PRIORITY

LEVEL
	VERIFICATION METHOD
	GSD Notes

	1.1 *[SREC only if easy to implement]
	Currently, there is a limited capability to display all active polygon warnings over the CWA and adjacent CWAs, on the AWIPS workstation, This capability shall be enhanced such that the order in which graphical overlays are displayed are not dependent on the order on which they are loaded.
	OCWWS and NWS Regions
	High 
	Test


	

	1.1.2 *[SREC only if easy to implement]]
	The capability shall be provided to update the display on the AWIPS workstation of all active warning polygons, over the CWA and adjacent CWAs, at least once a minute
	OCWWS and NWS Regions
	High 
	Test
	OB8.1 

See notes attached.

	1.2 [SREC]
	Remove the existing capability that allows polygons to stretch across CWA boundaries
	OCWWS and NWS Regions
	High
	Test
	OB8.1
See notes attached.

	1.2.1 [SREC]
	Remove the existing capability that allows warning polygons (with the noted exception of Special Marine Warnings [SMW]) to extend more than 10 nautical miles beyond the shoreline.
	OCWWS and NWS Regions
	High
	Test
	OB8.1
See notes attached.

	1.2.2
	The capability shall be provided for the polygon warnings to be sent to the other responsible WFO(s) as a collaboration file(s). 
	OCWWS and NWS Regions
	High
	Test
	

	1.3
	The capability shall be provided for the creation of the separate marine warning polygon and the separate land warning polygon when the forecaster draws the polygon that crosses land-marine boundaries.
	OCWWS and NWS Regions
	Medium
	Test
	

	1.4 [SREC]
	By default, the capability shall be provided for warnGen to use the Areal Outline, which lists communities within the polygon, not the Pathcast.  


	OCWWS and NWS Regions
	Medium 
	Test
	Existing capability from initial warngen implementation (Build 3)

	1.4.1 *[SREC-only if easy to implement]
	If there are no communities and there are Interstate roadways within the polygon, then the capability shall be provided for warnGen to include the Interstate number and the milepost numbers in the text warning product (e.g., INCLUDING/BORDERING INTERSTATE 90 BETWEEN MILE POST 98 AND 105 ).
	OCWWS and NWS Regions
	Medium 
	Test
	Existing capability from initial warngen implementation (Build 3 partially, see notes

	1.4.2 *[SREC-only if easy to implement]]
	If there are no communities and no Interstate roadways within the polygon, then the capability shall be provided for warnGen to use the statement “FOR RURAL AREAS OF (compass heading (e.g., NORTHEAST) county name, and the word “county” (e.g., FOR RURAL AREAS OF NORTHEAST HIGH COUNTY)), in the text warning product.
	OCWWS and NWS Regions
	Medium 
	Test
	Existing capability from initial warngen implementation (Build 3)

	1.5 [SREC]
	In warnGen, the “right click” of the cursor option to remove a county, shall be tied to the “redo” capability, to ensure a proper redrawing of the polygon and accompanying lat/lons.
	OCWWS and NWS Regions
	High
	Demo
	

	1.6 [SREC]
	The capability to set the percent of county to exclude in warnGen shall default to zero.
	OCWWS and NWS Regions
	High
	Test
	Existing capability from initial warngen implementation (Build 3

	1.7 *[SREC only if easy implement]
	The capability shall be provided for the FFMP basin map background to be used as the active map background for hydrologic warning polygons.  
	OCWWS and NWS Regions
	High
	Demo
	

	1.7.1 *[SREC only if easy implement]
	The capability shall be provided to overlay the county map background together with the FFMP basin map background.  
	OCWWS and NWS Regions
	High
	Demo
	

	1.7.2 *[SREC only if easy implement]
	The capability shall be provided to use the same basin naming hierarchy as in FFMP.  
	OCWWS and NWS Regions
	High
	Demo
	

	1.7.3
	The capability to remove river basins from a warning polygon, with the right-click of the cursor, when the cursor is placed over the basin(s) to be removed, shall be provided.
	OCWWS and NWS Regions
	High
	Test
	

	
	
	
	
	
	

	1.8 *[SREC only if easy implement]
	The capability shall be provided for the entry of polygon vertices in clockwise order for GIS users.
	OCWWS and NWS Regions
	Low
	Demo
	OB8.1

	1.9 [SREC]
	WarnGen shall provide a QC check to ensure that all polygons contain at least three points.
	OCWWS and NWS Regions
	High
	Demo
	Existing capability from initial QC warngen implementation (OB2)

	1.10 [SREC]
	WarnGen shall provide a QC check to ensure that all longitude values are consistent, with either 4-digit (for less than 100 degrees) or 5-digit (for 100+ degrees) in the form of DDMM or DDDMM.
	OCWWS and NWS Regions
	High
	Demo
	OB8.1

	1.11 [SREC]
	The capability shall be provided to incorporate the ETN into headlines for short duration warning text products and statements (e.g., "SEVERE THUNDERSTORM WARNING NUMBER 5 REMAINS IN EFFECT…”), during the product’s  composition.  
	OCWWS and NWS Regions
	High
	Test
	

	1.12 [SREC]
	The capability shall be provided for combining multiple warnings into one follow-up statement.
	OCWWS and NWS Regions
	Medium
	Test
	

	1.13 [SREC]
	The storm’s motion information shall automatically be utilized by warnGen.  
	OCWWS and NWS Regions
	High
	Test
	OB8.1

	1.13.1  *[SREC only if easy to implement]
	The capability shall be provided to automatically include the latitude and longitude of the current location of the storm (i.e., initial storm location) in the warning and statement text products (e.g., INITIAL STORM LOCATION 3568 9105).  
	OCWWS and NWS Regions
	Medium
	Test
	OB8.1
(see notes attached)

	1.13.2  *[SREC only if easy to implement]
	The capability shall be provided to automatically include the storm’s motion information in the warning and statement text products (e.g., 243/35 in degrees and mph).
	OCWWS and NWS Regions
	Medium
	Test
	OB8.1
(see notes attached)

	1.14
	The capability shall be provided for the user to select, from a pick list, archived polygon warnings to be displayed.
	OCWWS and NWS Regions
	Low
	Demo
	

	1.15
	The capability shall be provided for the demographic information for the polygon area to be displayable for forecasters and external users (e.g., using Census data).  
	OCWWS and NWS Regions
	Low
	Demo
	

	1.16 
	The capability shall be provided for a hazardous weather event impacting multiple, non-contiguous areas, within the CWA, to be issued as one warning polygon.
	OCWWS and NWS Regions
	High
	Test
	

	1.17 [SREC]
	The capability shall be provided for quality control to graphically review the polygon before issuing it, to ensure it is a valid polygon. 
	OCWWS and NWS Regions
	High
	Test
	

	1.18.1
	The capability shall be provided for warning information to be composed in the CAP format.  Ref: http://www.oasis-open.org/committees/download.php/14759/emergency-CAPv1.1.pdf
	OCWWS and NWS Regions
	Medium 
	Test
	

	1.18.2
	The capability shall be provided for warning information to be composed in the RSS format.  Ref: http://blogs.law.harvard.edu/tech/rss
	OCWWS and NWS Regions
	Medium 
	Test
	

	1.19
	The capability shall be provided to produce legacy verification scores (e.g., POD, LT) for polygon warnings.
	OCWWS and NWS Regions
	High
	Demo
	

	1.20
	The capability shall be provided to produce spatial verification scores (e.g., False Alarm Reduction Area) using GIS technology.
	OCWWS and NWS Regions
	High
	Demo
	

	2.0
	Functional
	
	
	
	

	2.1 [SREC]
	The capability shall be provided to overlay (i.e., simultaneously display) polygons and Local Storm Reports (LSRs) in AWIPS.


	OCWWS and NWS Regions
	High 
	Demo
	

	2.2
	The capability shall be provided for the forecaster to cursor sample the entire LSR (i.e., upon passing the cursor over the displayed LSR value, the entire LSR is displayed).
	OCWWS and NWS Regions
	Low
	Demo
	

	
	
	
	
	
	

	3.0
	Data / Information
	
	
	
	

	3.1 Input
	
	
	
	
	

	3.1.1
	The capability shall be provided for the LSR location (i.e., Reporting Station) database to be identical to the StormDat database.
	OCWWS and NWS Regions
	High
	Inspect
	

	3.1.2
	The capability shall be provided to increase the LSR meteorological event types to match those in StormDat.
	OCWWS and NWS Regions
	High
	Demo
	

	3.1.3
	The capability shall be provided for polygons to be automatically displayed at the AWIPS shapefile resolution of 1:100,000. (In 05-071- Higher Resolution Background Map Shapefiles for AWIPS)
	OCWWS and NWS Regions
	High
	Demo
	

	3.2 Output
	
	
	
	
	

	3.2.1
	1. The capability shall be provided to restrict the alert of the polygon warning via NOAA Weather Radio (NWR) to just the area encompassed by the warning. 
	OCWWS and NWS Regions
	High
	Test
	

	
	
	
	
	
	

	4.0
	Human Factors
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	5.0
	System Level Interface
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	6.0
	Operational Maintenance
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	7.0
	Logistics 
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	8.0
	Security and Privacy
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	9.0
	Training
	
	
	
	

	9.1
	WFO staff training shall be created and performed prior to polygon warning implementation.  
	OCWWS and NWS Regions
	High
	Inspect
	

	9.2
	The training shall be interactive utilizing the Weather Event Simulator (WES).
	OCWWS and NWS Regions
	High
	Inspect
	

	9.2.1
	The training shall cover isolated supercells.
	OCWWS and NWS Regions
	High
	Inspect
	

	9.2.2
	The training shall cover squall lines.


	OCWWS and NWS Regions
	High
	Inspect
	

	9.2.3
	The training shall cover pulse single-cell storms.


	OCWWS and NWS Regions
	High
	Inspect
	

	9.2.4
	The training shall cover flash floods.


	OCWWS and NWS Regions
	High
	Inspect
	

	9.2.5
	The training shall cover marine, lake or coastal waters thunderstorm or squall line scenarios.


	OCWWS and NWS Regions
	High
	Inspect
	

	9.3
	The warning-by-polygon, training objectives shall include threat area recognition.
	OCWWS and NWS Regions
	High
	Inspect
	

	9.3.1
	The training objectives shall include strategies/procedures for proper polygon warning design in various convective situations.
	OCWWS and NWS Regions
	High
	Inspect
	

	9.3.2
	The training objectives shall include strategies/procedures for creating Severe Weather Statements (SVSs) in various situations (e.g., multiple warning types).
	OCWWS and NWS Regions
	High
	Inspect
	

	9.3.3
	The training objectives shall include strategies/procedures for dealing with storms crossing CWA borders.
	OCWWS and NWS Regions
	High
	Inspect
	

	9.3.4
	The training objectives shall include Polygon/County warning verification strategies/procedures.
	OCWWS and NWS Regions
	High
	Inspect
	

	9.3.5
	The training objectives shall include strategies/procedures for creating polygon aerial descriptions (i.e., in terms of the inclusion of towns within the threat area; in terms of the inclusion of portions of large metropolitan areas (e.g., Chicago, New York) within the threat area).
	OCWWS and NWS Regions
	High
	Inspect
	

	9.4
	The Polygon Warning training shall be added to the curriculum for Warning Coordination Meteorologists (WCMs)
	OCWWS and NWS Regions
	High
	Inspect
	

	
	
	
	
	
	

	10.0
	Documentation
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	11.0 
	Constraints
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	12.0
	Other
	
	
	
	

	
	
	
	
	
	


	Priority Level Key:
	Verification Method key: 

	High: The requirement has the highest priority classification in the proposed systems. It is essential and must be met.

Medium: The requirement is important. Not meeting this requirement would result in a significantly degraded (but still useable) capability.

Low: If this requirement is not met, some capability or ease of use would be degraded or slightly degraded
	Test: The requirement will be verified with testing.

Demo: The requirement will be verified by demonstration.

Inspect: The requirement will be verified by inspection.

None: None required.


· These are important requirements but considering the resource limitations for AWIPS OB8, these can be delayed until a future AWIPS Build, if necessary.
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