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ABSTRACT

The heroic ditching in the Hudson River of US Airway's
Flight 1549 following multiple bird strikes with Canada
geese has increased public awareness of bird aircraft strike
hazards (BASH); and has focused attention on new tools
such as avian radar to help further improve aviation safety.
Reports in the media have suggested that had avian radars
been deployed at LaGuardia, this bird strike could have
been avoided. Indeed, there is mounting evidence
supporting existing avian radar's ability to provide wildlife
control and air operations personnel with greatly improved
bird situational awareness which can be used to reduce bird
hazards around airports for improved safety. But can avian
radar provide pilots with the ability to sense and avoid
specific bird hazards? The question requires careful
consideration and is the subject of this paper. Using the
Hudson incident as a case study, this paper examines the
coverage and location accuracy needed if bird warnings to
pilots are to be acted upon, followed by a look at the ability
of today's avian radars to provide these.

1. INTRODUCTION

Over the past 40 years, avian radar systems have been the
subject of research, development, and use by researchers
and consultants (biologists and ornithologists). During this
decade, the U.S. Navy [Weber et al, 2005; Nohara et al,
2005] reported on developments and applications of avian
radar for Bird Aircraft Strike Hazard (BASH) and Natural
Resource Management (NRM) on military airfields. In
early 2007, the Department of Defense’s (DoD’s)
Environmental Security Technology Certification Program
(ESTCP) funded a three-year project called Integration and
Validation of Avian Radars (IVAR) to carry out
independent field trials and analysis to demonstrate the
performance of avian radar
[http:\\www.estcp.org\Technology\SI-0723-FS.cfm] and to
publish results to the broader scientific community [Klope
et al, 2009]. In mid-2006, the Federal Aviation
Administration (FAA) began its own Avian Radar
Assessment Program to evaluate off-the-shelf avian radars
in a civil aviation setting. Radars have been installed at
Seattle-Tacoma International Airport, Chicago O’Hare, and
JFK to date, and have undergone extensive testing to
characterize performance in a complex airport setting and
to develop guidance on how best to integrate avian radars
with existing wildlife control and safety practices at
airports.

Already, several real-time (tactical) and statistical
(strategic) wildlife management applications have been
identified and shown with today’s avian radars to be
effective in improving aviation safety through greatly
improved bird situational awareness [Nohara, 2009]. These
applications serve as force multipliers for wildlife control
and air operations staff, helping them to be more effective,
both on and adjacent to the airport property, where the
majority of bird strikes occur. Today’s avian radars can
already support these uses.

The heroic efforts of Captain Chesley Sullenberger and
First Officer Jeff Skiles on January 15, 2009 have drawn
considerable media attention to bird strikes, and to the role
pilots play, especially well beyond the airport. Multiple
bird strikes with Canada geese occurred 5 km out from
LaGuardia at almost 3,000° AGL. At the National
Transportation Safety Board (NTSB) Public Hearings on
June 9, 2009, Captain Sullenberger noted that he saw birds
and an instant later, his windscreen was full. When asked
“... what significance do bird warnings play in your
awareness during and after takeoff?”, he testified “In my
experience, the warnings that we typically get are routine
and general and not specific in nature and therefore have
limited usefulness.” [NTSB, 2009] In light of this, it is
timely to consider how avian radar could provide improved
situational awareness of bird hazards well beyond the
airport property to air traffic controllers and pilots at busy
commercial airports, today and in the future.

The paper is organized as follows. Section 2 provides an
overview of the Flight 1549 bird strike, extracting the
necessary information that is analyzed in Section 3. Section
3 examines the accuracy needed for actionable bird
advisory information, i.e. information that results in
improved bird situational awareness and that may be acted
upon. In Section 4, avian radar antennas are reviewed in
order to understand the coverage they provide and the
accuracy of bird location information they are capable of
producing. Finally, Section 5 concludes with a summary
and conclusions.

2. REVIEW OF FLIGHT 1549 BIRD STRIKE
The information in this section concerns the flight path of

US Airways 1549 and the nature of aircraft traffic around
New York City.
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Figure 1 illustrates the flight path of US Airways 1549 on
15 January 2009 beginning at 3:26 pm. The multiple bird
strike accident began as a routine westbound departure on
Runway 4 with a planned initial climb to 5,000° at a
heading of 360° on a climb out to 15,000°. Runway 4 has a
bearing of 44° magnetic and 32° true. At 3:27 pm,
approximately one and a half minutes after takeoff, the
aircraft struck an approaching flock of Canada geese. The
bird strikes occurred at a latitude, longitude of
approximately 40.83°,-73.87° at a distance of 5 km beyond
the airport and at an altitude of approximately 850 m
(2700°-2800’) due north of LaGuardia airport. The bird
strikes occurred at an elevation angle of approximately 10°
above the horizontal from the airport. The weather was
clear with winds of 19 km/h from the north
(www.weatherunderground.com). And as Dr. Richard
Dolbeer described at the NTSB Hearings [NTSB, 2009], a
strike at this altitude is somewhat of an anomaly.
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