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Prevention is the best cure

The ditching of a US Airways A320 in New York’s Hudson River in January 2009 highlighted a
worldwide safety issue: strikes of birds and other wildlife that damage aircraft. Preventing strikes
is the best way to minimise the risk, reports Chris Kjelgaard.

Birdstrike damage to the windshield of a
737-400 in September 2000.
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he dramatic TV pictures beamed around
Tthe world on January 15, 2009 of a US

Airways A320 floating down the Hudson
River past Manhattan with more than 150 peo-
ple standing on its wings, brought the issue of
bird strikes into sharp focus for the entire avia-
tion community.

Such spectacular incidents involving strikes
of birds or other wildlife on aircraft are rare, but
they do represent a significant safety risk to
aviation. According to FAA National Wildlife
Strike Database (NWSD) data compiled by the
Wildlife Services department of the US
Department of Agriculture’s Animal and Plant
Health Inspection Service (USDA APHIS),
wildlife strikes were reported on 89,727 US-
registered aircraft in the 19 years from 1990 to
2008 inclusive. Of these strikes, 87,416 — or
97.4 per cent of all reported incidents —
involved birds.

In 10,344 wildlife strikes the aircraft was
damaged — and birds accounted for 9,606 (or
92.9 per cent) of the incidents. The only good
news is that a bird strike is much less likely to
damage an aircraft than when the aircraft hits

a large terrestrial mammal. Going by the NWSD
data, only 14-15 per cent of bird strikes dam-
age aircraft but 59 per cent of mammal strikes
create damage, says John Weller, wildlife biolo-
gist for the FAA's Office of Airport Safety and
Standards.

Weller and Michael O’Donnell, director of
airport safety and standards for the FAA, report
that “at no time” does the FAA regard the risk
of a bird strike as “great or severe”. There are
4,000 to 6,000 commercial aircraft flying at
any time in the USA and between 50,000 to
60,000 commercial flights a day. “We know for
a fact there are 20 to 25 strikes a day,” Weller
notes. However, research by Dr Richard
Dolbeer, the recently retired chairman of the
Bird Strike Committee USA, suggests that only
30-40 per cent of bird strikes in the US are
reported — “so in reality there are 40 to 50
occurring per day” throughout the country, says
Weller.

Worldwide, the number of bird strikes is
much greater — but because some countries
report incidents poorly — if at all — the scale
of the problem is not well-understood interna-
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Alaska Air Group is outfitting both the Alaska Airlines and Horizon Air fleets with a landing-light technology, and has reported reductions of 30 per cent
or more in bird-strike rates. However, a 737-400 Combi which hadn’t yet been fitted with the technology ingested an eagle at Sitka, Alaska on August

8, at an estimated cost of $2m.

A Turkey Vulture impact on the leading edge of
a C-130 wing.
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tionally. Bird strikes represent “one of the most
significant and underrated hazards” to aviation,
says John Allan, chairman of the International
Bird Strike Committee and head of the Wildlife
Management Programme at the UK’s Food and
Environmental Research Agency.

In the 20 years to 2008, wildlife strikes
killed more than 229 people and destroyed
more than 210 aircraft, APHIS noted in its
report Wildlife Strikes to Civil Aircraft in the
United States 1990-2008. “That’s at a mini-
mum and there are a number of incidents not
fully established or explained” which bird
strikes could have caused, says Allan.

“Statistically, you're slightly more likely to
have a bird strike on landing than on take-off,
probably because on take-off the aircraft is get-
ting out of the area quicker,” comments Allan.
However, bird strikes on take-off “are more dan-
gerous”. Allan says: “The really bad ones result
from a catastrophic loss of power after the air-
craft is in the air, immediately after take-off.
That's very much the commonest cause of
crashes from bird strikes.”

Apart from the US1549 incident, recent
high-profile accidents involving bird strikes
include the loss of a Kalitta Air 747-200F on
take-off at Brussels on May 25, 2008 (all five
occupants of the aircraft escaped with their
lives); and the loss of a Cessna 500 Citation
after take-off, killing all five on board, after the
aircraft hit at least one American white pelican

while climbing from Wiley Post Airport at
Oklahoma City on March 4, 2008.

An increasing risk in the US

According to APHIS, the risks of bird strikes
in the US are growing, for three reasons. One is
that populations of wildlife species commonly
involved in strikes have increased markedly in
recent decades because the species have
adapted to living in urban environments, includ-
ing airports. From 1980 to 2007, for instance,
the resident, non-migratory population of
Canada geese — the bird species that US1549
struck — in the US and Canada increased from
one to four million. “Those geese have modi-
fied their behavior to become tolerant of human
behavior,” says Weller. “The same goes for
gulls. Once a species is tolerant, it's very diffi-
cult to remove them from the airport environ-
ment.”

A second reason is that the nation’s com-
mercial air traffic is growing. It increased
from 18 million aircraft movements in 1980
to 28 million in 2008, and the FAA predicts
US commercial air traffic will grow to 35 mil-
lion movements annually by 2025. Thirdly,
today’s commercial jets are much quieter
than in the past and most have only two
engines. Research has shown that, like
humans, birds and other animals apparently
can’'t hear today’s jets coming. If a twin-
engine aircraft suffers a two-engine inges-



tion, it is more likely to have difficulties than
a three- or four-engine jet.

While today’s high-bypass turbofans are
much more efficient than earlier engines, they
also have larger intakes. “The reality of that is
that it increases the frontal area of the engine,
giving greater exposure to birds and FOD [for-
eign object debris],” notes Roger Nicholson,
associate technical fellow in aviation safety at
Boeing Commercial Airplanes. While incident
data shows that tail-mounted engines — such
as those in the DC-10 and MD-11 — have
“slightly decreased rates of bird ingestion”
because they receive some protection from the
aircraft’'s wings, “it's more an issue of the
frontal area of the engine and less of its loca-
tion,” he says.

Engines aren’t the only parts of aircraft
damaged by bird strikes. Nose radomes, flight-
deck windscreens and the leading edges of air-
craft wings and empennage are all particularly
susceptible to bird strikes, as are lowered
undercarriages. Damage in any of these areas
is important, as it can affect the aircraft’s flying
qualities and its ability to maintain direction.

However, “engines seem to get hit slightly
more than you’d expect from their surface area,
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perhaps because ingestions are more likely to
be spotted” than bird strikes elsewhere, says
Allan. On large aircraft with big engines, the
concern is that the aircraft hits a flock of
medium-sized or large birds, swamping the
engines’ ability to handle ingestions and caus-
ing substantial power loss.

Aviation authorities and manufacturers are
acutely aware of the risks that bird strikes pose
to aircraft and their engines. Six sections of the
US Federal Aviation Regulations — covering
bird-strike damage tolerance for engines,
impact resistance for airframe structures, and
protection of airspeed indication — impose
“voluminous” technical requirements on a com-
mercial aircraft’s ability to withstand bird
strikes, says Nicholson.

“The current rules require testing at very
severe combinations of aircraft speed, fan rotor
speed, bird numbers and strike location, yield-
ing an extremely conservative test for the bird
sizes required,” says the FAA. “This conser-
vatism provides a safety margin that allows an
engine to safely ingest birds larger than
required for the conditions typically seen.”

Additionally, Boeing imposes on its designs
“hundreds of proprietary requirements” in

An avian radar installation at SeaTac
International Airport.
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Damage from bird strike to an Ameriflight Beech C-99, sustained whilst on approach to Show Low Regional Airport, Arizona.
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Geese have modified their
behavior to become tolerant of
human behavior. The same
goes for gulls. Once a species
is tolerant, it’s very difficult to
remove them from the airport
environment.

—John Weller, wildlife biologist,
FAA Office of Airport Safety

and Standards.
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excess of the FARs, says Nicholson. It does so
to meet SAE International’s Aerospace
Standards of Recommended Practices for
Particular Risks such as lightning, hail, ash,
excessive precipitation, and bird strikes. In gen-
eral, the FARs require commercial aircraft to
withstand high-velocity impacts by birds weigh-
ing 4lb. Boeing’s particular-risk requirements
for aircraft such as the 787 “easily exceed the
FARs” in terms of the aircraft’s ability to with-
stand strikes by birds of that size, he says.

Mitigating wildlife-hazard risks

So what can be done to mitigate the risks of
bird strikes? First, since 73 per cent of all bird
strikes take place at altitudes of less than
500ft, this means most incidents occur within
airport perimeters themselves. “Birds spend
most of their time on the ground. They roost on
the ground and they feed on the ground, to con-
serve energy,” says Allan. “They dive to avoid
aircraft.”

In managing wildlife hazards at airports,
“90 per cent of all the work is proactive” rather
than reactive management, says Weller. “My
mantra is, ‘Modify, exclude, harass and
remove’.” Pro-active management starts with
making the airport’s habitat unwelcoming to
birds (and terrestrial mammals) by netting over
bodies of standing water within the airport
perimeter so that birds can’t feed on the pond
life; mowing the airport’s grass frequently and

sowing grass varieties that birds won't eat;
trimming tree branches and getting rid of
stands of scrub; and preventing birds gathering
or roosting in the airport’s “unnatural habitat”
— vacant buildings and little-used taxiways and
runways.

“The principles apply wherever [you are] in
the world. The first thing, and what airports
tend to do least well, is getting rid of things that
attract birds in the first place,” notes Allan.
“This is where bird-strike hazard management
experts earn their money. Birds are all on an
airfield to exploit it as a resource — for feed-
ing, roosting or safety. And they tend to be
species that flock, to confuse predators.”

Another essential is a perimeter fence.
Weller says 60 per cent of deer incursions are
prevented by a 6ft fence and 80 per cent by an
8ft fence, “so that’s why the FAA recommends
a 10ft fence.” Adding an underground digging
barrier prevents large animals such as coyotes
and raccoons from getting inside the perimeter.

O’Donnell notes that the FAA's certification
rules for commercial-service airports include
wildlife-hazard management standards. “The
Airport Certification Manual talks about what
airports have to do” in this area, he says.
Today, any US airport which has a wildlife strike
which causes damage, or which suffers a num-
ber of wildlife strikes within a certain period, is
required to conduct a 12-month wildlife hazard
assessment. The airport reports the results to



the FAA, which helps it use the data gathered
to create a wildlife mitigation plan that takes
into account considerations such as habitat
modification.

According to O’Donnell, the FAA now has
“rulemaking in progress” to make wildlife haz-

ard assessments compulsory for all US com- :
mercial-service airports, whether or not they

have suffered any damaging or multiple wildlife
strikes.

Other mitigation methods
Another means of mitigation is moving
wetlands — major attractants for waterfowl

species and other large birds — off the air-

port property to many miles away in the same
watershed. The US government ran a pro-
gramme until
encouraged wetland
lands, so the idea of moving wetlands away
has created difficulties. Now, however, a
multi-agency agreement which includes
among its signatories the US Army Corps of

Engineers, which manages the country’s wet- :
land-creation, is easing the problem. In many H

cases, the wetland the airport creates else-
where in the watershed is much bigger than
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the on-airport area which it could have made
into a wetland.

Stage two of managing wildlife hazards on
the airport is using trained personnel to scare
birds, using equipment such as propane can-
nons, pyrotechnics, firecrackers and other
acoustic and visual means. Some lighting tech-
nigues may prove efficacious, says Weller. Even
scarecrows and fluttering banners can have an
effect.

While potentially controversial if not used
properly, lasers can be effective in keeping
birds away from airports at dusk and at night.
Birds see a kilometer-long green stick moving
above them and this makes them uneasy.
Some airports in the south of France use “laser
lighthouses” which are about a meter high and
rotate continuously, sweeping a beam that
frightens birds on the ground without blinding
pilots or the birds themselves. Eventually birds
get fed up with the laser and fly off elsewhere.

Another method used in Europe is falconry,
a favourite with Spanish airports. This is effec-
tive, but requires highly trained staff and expen-
sive falconry mews; and the falcons
themselves can (and have been known to) be
ingested into aircraft engines themselves when

and whether or not LYEY o

can banefit from heldan valies

rbine

Lo 150 9001 2000 Company

powerturbine

in Parts Management Program

I Aircraft Technology - Issue 107 I 57



.|
TECHNOLOGY & INNOVATION

Accipiter Radar has developed avian radars from marine radars to detect birds on or near airports.

X

The first thing, and what
airports tend to do least well,
is getting rid of things that
attract birds in the first place.
—John Allan, chairman,
International Bird Strike

Committee
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unleashed in pursuit of their prey. Also coming
into vogue is the use of dogs to scare off birds,
but unleashed dogs pose a similar hazard. In
Italy, a company has developed a radio-con-
trolled, flying model of a large bird of prey to
scare off birds. “The jury is still out,” remarks
Allan.

The third stage of wildlife hazard manage-
ment is non-lethal (or occasionally lethal)
removal of bird and animal species. In the US,
the airport needs a state depredation permit
for non-threatened species and federal reloca-
tion permits for migratory or threatened
species. In the US, 90 per cent of all birds are
migratory, “so it behooves airports to have
them in their possession,” says Weller. “It also
behooves the airport to have an associated
wildlife biologist.”

Avian radars and pulsing landing
lights

Companies such as Accipiter Radar, DeTect
and TNO have developed avian radars from
marine radars to detect birds on or near air-
ports. Avian radars have been installed at
SeaTac, Chicago O’Hare, JFK and Dallas/Fort
Worth. Weller, O’'Donnell and Allan concur that
such radars can be very helpful in allowing air-
port biologists to establish daily and seasonal

patterns of bird movement, alerting the biolo-
gists where major bird-attractants are located
in the vicinity of the airport and showing migra-
tion pathways. This provides information for
hazard-mitigation efforts.

“They are extraordinarily useful for getting
data over big areas, and continuously, and par-
ticularly at night and in fog,” says Allan. “The
downside is, most won't tell you what sort of
bird it is, and they can’t really differentiate
three small birds from one big one.”

While avian radars are very good for spot-
ting large flocks, two problems are interpreting
the radar returns and how the airport can use
the information the returns provide. Air traffic
controllers in the tower can be informed that
birds are on or near the airport, but by the time
they are told, the birds are likely to have
moved.

Today’s avian radars also cannot establish
the exact three-dimensional positions of birds
accurately enough to allow controllers to make
real-time, hold-or-go decisions. For the 360-
degree coverage required, continuously rotating
multi-beam, multiple-dish radars are needed
rather than static arrays. One reason such
technology isn’t currently available in an avian
radar is because “that makes it a weapons-
aiming device”, comments Allan. But when the



