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2.2.1
INTRODUCTION

This document describes the operational concept for the operational use of products generated by the National Weather Service (NWS) from data ingested from Federal Aviation Administration (FAA) Air Route Surveillance Radar – Model 4 (ARSR4) and Airport Surveillance Radar – Model 11 (ASR11) units (reference NWS SON 06-077: Additional Radar Observational Data).  This project follows the introduction into NWS operations of data from FAA Terminal Doppler Weather Radar (TDWR) units (reference NWS SON 04-004) to supplement data from the Weather Surveillance Radar – 1988 Doppler (WSR-88D) network.
2.2.2
CURRENT STATE OF OPERATIONS

The NWS is deploying Supplemental Product Generation (SPG) units to ingest base data from 45 FAA TDWR units and generate hydro-meteorological products to supplement data from the WSR-88D network.  The SPG TDWR products are in WSR-88D product format, are AWIPS D2D compatible, and are viewed on AWIPS workstations with the same tools as those used for WSR-88D products.  Data from two FAA ARSR4 units (Watford City, ND, and Guantanamo Bay, Cuba) and one ASR11 unit (Erie, PA) are being ingested and processed for base reflectivity products in a proof-of-concept mode.  The ARSR4 and ASR11 products are not in a format compatible with AWIPS D2D and must be displayed on a stand-alone workstation.
2.2.3
PROPOSED CONCEPT OF OPERATIONS
The FAA operations and plans include 66 ASR11 and 45 ARSR4 units throughout the conterminous United States, with one ARSR4 unit in Guantanamo Bay, Cuba.  These radars provide only 6-category (equivalent to the NWS VIP levels) reflectivity data, but many could provide valuable low altitude data to supplement the WSR-88D and TDWR data.  In general, these data would be used to monitor convective storms, low level snowfall (e.g., Lake Effect Snow), and potential flash flood areas.  For the initial development and deployment phase affecting AWIPS, data from the three sites identified above are expected to be used.  An analysis of the value to the operational mission versus cost of deployment and support will be conducted for the use of data from the other sites.  It is anticipated that particular ARSR4 and ASR11 units would be selected for NWS use based on the amount of additional coverage they would provide to supplement the WSR-88D and TDWR.
2.2.4
OPERATIONAL SCENARIOS

For the selected sites, ARSR4 and ASR11 data ingest and product generation will be continuous and routine, as with the WSR-88D.
2.2.5
SUMMARY OF IMPACTS

This section provides a description of the anticipated operational, technical, and organizational impacts associated with ARSR4/ASR11 data and products.
2.2.5.1 Operational Impacts
· By providing another set of supplemental information at some Weather Forecast Offices, the forecast reliability will be enhanced, including increased probability of detection and reduced false alarms.  These benefits will be most pronounced at those WFOs experiencing WSR-88D geographic blockage or limited low-level coverage at the range limits for which there is a nearby ARSR4 or ASR11.
· No negative impact on other operations is expected.
2.2.5.2 Organizational Impacts
· Potential for future increase in capacity requirements for:

· AWIPS database and processing (additional radar products, both base and derived)

· Radar Products Central Collection Dissemination Service (RPCCDS) (additional radar products)

· 
· National Climatic Data Center archive (additional products and Level II data)

· O&M for additional SPG units
2.2.5.3 Transition Period Impacts
· Coordination of system changes with AWIPS, NCDC and any other affected systems.
· Provision of ARSR4 and ASR11 data training material (WDTB and NCDC input) to NWS users and dissemination partners (e.g. media).
2.2.6
ALTERNATIVES ANALYSIS

Providing ARSR4 and ASR11 products will provide additional fundamental observational data to improve NWS warning and forecast services.  There are no technical alternatives that are applicable for providing such data.  The limitations of the current low altitude radar coverage cannot be addressed through training, policy, procedures, etc.  During the Stage 3 analysis of radar unit benefits, this section will be updated to describe the operational benefits of the recommended full deployment capability.  The potential replacement of this supplemental information by CASA (Collaborative Adaptive Sensing of the Atmosphere) or other potential future systems will also be discussed.
2.2.7
REQUIREMENTS DEVELOPMENT
Requirements were developed through analysis of current radar coverage and direct requests from WFO forecasters.

2.2.8
OPERATIONAL REQUIREMENTS
This section identifies the high-level functional and operating capabilities and characteristics of the proposed system from the user’s perspective.  The requirements are stated in Table 1, Operational Requirements. Not all the categories listed in the table may apply. Each requirement is assigned a unique Identification Number. Each requirement is a concise stand-alone statement and includes an owner (identifies who needs the specific requirement), priority, and verification method.
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

	1.0
	Operational 
	
	
	

	1.1
	ARSR4 and ASR11 data shall be available continuously for display on AWIPS.
	W/OS
	High
	Test

	1.2
	ARSR4 and ASR11 products shall be provided in the maximum angular and range resolution supported by the radar units.
	W/OS
	High
	Test



	1.3
	ARSR4 and ASR11 products shall be provided with data latency and update frequency of 1 minute or less.
	W/OS
	High
	Test



	1.4
	ARSR4 and ASR11 data shall meet the operational availability requirements defined for the WSR-88D, except for FAA radar unit or Telco line outages.
	W/OS
	High
	Inspect

	
	
	
	
	

	2.0
	Functional
	
	
	

	2.1
	ARSR4 and ASR11 data systems shall meet functional requirements defined for the WSR-88D, except for functionality related to control of FAA radar units.
	W/OPS
	High
	Test

	
	
	
	
	

	3.0
	Data / Information
	
	
	

	3.1
	ARSR4 and ASR11 base products shall be provided for the reflectivity moment.
	W/OS
	High
	Test

	3.2
	ARSR4 and ASR11 base data and products shall comply with WSR-88D baseline Interface Control Document formats.
	W/OS
	High
	Inspect

	
	
	
	
	

	4.0
	Human Factors
	
	
	

	4.1
	ARSR4 and ASR11 data ingest and processing (e.g. SPG) systems shall comply with the same Human Factors requirements defined for the WSR-88D.
	W/OS
	High
	Demo

	
	
	
	
	

	5.0
	System Level Interface
	
	
	

	5.1
	ARSR4 and ASR11 data systems shall comply with the same system level interface requirements defined for the WSR-88D.
	W/OPS
	High
	Test

	
	
	
	
	

	6.0
	Operational Maintenance
	
	
	

	6.1
	ARSR4 and ASR11 data systems shall comply with the same operational maintenance requirements defined for the WSR-88D.
	W/OPS
	High
	Inspect

	
	
	
	
	

	7.0
	Logistics 
	
	
	

	7.1
	ARSR4 and ASR11 data systems shall comply with the same logistics requirements defined for the WSR-88D.
	W/OPS
	High
	Inspect

	
	
	
	
	

	8.0
	Security and Privacy
	
	
	

	8.1
	ARSR4 and ASR11 data systems shall comply with the same security and privacy requirements defined for the WSR-88D.
	W/OPS
	High
	Inspect

	
	
	
	
	

	9.0
	Training
	
	
	

	9.1
	Training shall be provided to identify the additional availability of ARSR4 and ASR11 products, to assist in interpretation of products, and to provide understanding of the meteorological impact of radar engineering characteristics differences between the WSR-88D and ARSR4/ASR11 units.
	W/OS
	High
	Inspect

	
	
	
	
	

	10.0
	Documentation
	
	
	

	10.1
	ARSR4 and ASR11 data systems shall comply with the same documentation requirements defined for the WSR-88D.
	W/OPS
	High
	Inspect

	
	
	
	
	

	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.
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