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LONG TERM GOALS

Developing techniques for using Dopplegather radar data in real timevolves
considerations that range froratd quality issues, taiorent-time veathermproducts, to

the assimilation of radanfiormation into foecast models. Traditional developments of
algorithms for these tasks oftancept the implicit constraining logic that is imposed by

the radar scan strategy and reldieitations. The advent of phased array weather radar
technology provides an opportunity to revisit these constraints, with tleetatpon of
achieving major improvements i quality angbroductaccuracy. Navy needs for
over-sea radar operations may degrade data quality due to sea clutter, surface ducts, and
low reflectivity. It is inportant to understand thegatical impact of these factors on the
end-products. A companion issue is the use of information from other sensing systems to
assess potential degradation of radar data quality.

OBJECTIVES

The principle objective is to demonstrate that the SPY-1 weatherpaxthrces dta,

which are suitable for use in nowcast apglions, such as the NWS NEXRAD algorithms
and the FAA’s Integted Terminal Weather System (ITWS) algorithms. Since the
existence of surface ducts could degrade data quality to the degree thattkdests are
erroneous and misleading, anothereahiye is to develop prototype system that uses
the presence of GPS anomalies to detect the existence of surface ducts.

APPROACH
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Evaluate weathegsroduct generation using SPY-Eather data: The plan is torwert
archived SPY-1 data tofarmat that is suitable for use in playback mode, using the ITWS
product suite. The first products to be eeaid are the ITWS Storm Motion and
Extrapolated Storm Positiggroducts. A Navy-oriented situation product displal e

used, instead of thieAA’s ITWS Situation Display. There are three subtagksdata
translation, (2) storm product generation and evaluation, and (3) product display.

Develop a GPS-based system that will issugase duct alerts: The plan is to develop
operational prototype PC software thalt monitor and control two GP &ceivers to
search for near-horizomatellites. The ability to lock on atellite, when it is below the
horizon, is an indiation of the existence of a surface duct. Therdaanesubtasks: (1)
manual demonstration of the concept, (2) software to command theeGéhger to seek
near-horizon satellites, (3) software for real-tine¢edimination of naahorizon sitellite
contacts, an(4) software to dtermine if there is an indication of the existence of a
surface duct. A field testilvbe needed to establish the skill of thistelction system
(probalility of correct detections anulobaliity of false detections).

WORK COMPLETED

SPY-1 weatheproducts: The software tasks for the reading and translation of the SPY-1
archive data has been developed and tested on a sample archive data taueluthe
displays have been developed and tested on raftethNEXRAD data. The display
concept, involving display registration with resp to the ship position and the
extrapolation of both the ship and storm positions to a future time, isatiedtin Figure

1. Production of the storm motion products from SPYatadas been delayed by the late
delivery of an appropaie data set.

GPS detection of surface ducts: Manual analysis by NCCOSfrtnaded several cases
where the surface ducbrdition has been carctly identified by this technique. Software

has been developed to access the GPS receivers and to command their operational mode
to seek near-horizoratellites.

RESULTS

Off-line evaluation of the SPY-1 weather radar data indicates that it is likely that these
data wll be satishctory for the generation of ITWS products. There has been no
opportunity to evaluate real-time data quality.

Manual testing of the GPS technique has provided many cases where the analysis of
communication with beloviorizon satellites does cora¢é closely with the existence of
surface ducts.



Figure 1. Display of storm locations, storm motion vectors, and the anticipated storm
positions in 30 minutes, off the Florida coast. Alsoaatizd are theurrent ship position,
at the center of the 10 n. mile range rings, and the aatgzpship position in 30 minutes.

IMPACT

The FAA ITWSproducts have been demomsed to be extremely valualdter enhancing
the efficiency of air traffic management in the terminal area. Successful adaptations of
these products for the use of SPY-dather data would enhance the efficiency of
NAVAIR and NAVSEA traffic management.

Surface ducts can significantly degrade SPY+Igpmance. The GPS sade duct alert
technique could provide a low-cost, passietedtion capality, that would enhance the
other surface duct detection techniques.

TRANSITIONS

Transition of the ITWS products tatile goup use would depend on the operational
deployment of the SPY-1 weather catigb Theseproducts would be an adjunct to
other battle goup weathermformation.

The GPS surface duct alert system would most likely be deployed as a low cost stand-
alone system, consisting of 2 GPS receivers, a PC, and a displayitte surédce duct
alerts to SPY-1 operators.



RELATED PROJECTS

SPY-1 Weather Experiment, Hank Owen, Lockheed Martmpidstown NJ (PMS-400
and ONR)

GPS Alert Project, Ken Andeoss, NCCOSC RDTE DIV D883 (ONR)
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