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T would like %o start wy report with a few remarks sbo.s
Therp's report "Bird strike analysis" deiivered in London v 1o
1892.1 realize that I am very lste in deing so,buli-as russico
say-it is better lste than rpever.I would say that Thoryp has
éiven ab universal scheme of analysis,he deseribes in defallils.
how Yo carry out an anallysis,but he does not say-what for,
what aims it is designed to reach.Unfortunately I could only
recently to familiarize myself with Thorp!s report at & BsCH
meeting in Paris in I9932,It is excellent analysis,but it coeuun’t
end with any general or particular conclusions,although the
biological approach bird strike problem solubion is & basig 7
BSCE activity.

In my opinion,it didn't prove its value the comparison of
various parametres of a plane's flight when striking a hird
(speed,sltitude,strike's spot,time of day,flight phase)with a
various bird's weight cathegories,This is a quantitative
approach but a qualitative one is needed.Quantitative approach
is undoubtedly necessary too,but it is important when onc Lave
To solve airworthiness problems;So,for example ,the weight's
categories may be used to find reasonnable criteria when solving
airworthiness of an engine,or cabin's glass,The american D%
plane's accident is well known,when american swans striired
Plane's tail.But if all the planes will be constructed compietein

steadfast against strike of a bird weighting 6 kgr-such a nians

may not be able even to take-off,Besides that not every case o

strikes with large birds ends with an accident.For exampis,l kum
= G TO 8 t"
one c¢ase in the USSR when light AN<2 plane striked with a hus.
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terd weighing 10 kgr roundly.lhe biva was killed by tonsion

rope between wings,Plane didntt suffer eny harn.But sucs Satss
vgke place extremely seldom.Therefore,when selecting airwernice
nese critericn it is necessery to proceed from the Irsquency
strikes with large birds and from economic considerations-—ice st
worth to ircrease weight of a plane?Comparisol oL UIFG LuLiliw
energy with harm caused by a stroke makes 1t possible to Iind
an optimal critericn.This problem is described in the second
part of the report to be delivered by Dr.Goryachev.

On basis I)of data cited in table 2)that only 3-I0% of all
cases are registered and %)because of great variation of ths

number of cases in year depending on methodic of data coliecchid

N

- we came to conclusion that there is no sense to attribute oii
data on a country scale to the number of plane's landing or
taking~off or to IOOCO hours of a flight.One can get comparative
data in the years if we tale one or several uniformly observed
airports.For civilien airports it is enough to attribute these
data to the number of plane's take off/landing,because heavy
planes on routes are flying st such altitudes,where practically
there are no. bird strikes at all,

Essentially the best results are delivered by bird strike ana-
lysis for specific airports.As an example one can cite a serier
of works of canadian,german,english,helland,swiss scientistz:

In “anada for example,one judge about efficiency of the measuwe
being executed by decrease of number of serious bird stvike:z.
The analysis of birds knocked down at runway at Vancouver
airport has made it possible to ascertain the danger of owls for

planes.grequently enough are strikes with owls at Leningrad

airport.So far as I saw,the analysis of bird strikes s Yra.

furt/Main and Cologne/Bonn airports is one of the essential
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fsctors for evaluation of ornitholeogical situation and oi
sfficiency of measures being carried out.

On basis of analysis of bird strikes in the USSE & serisr ot
sirperts is selected which in the first turn ave 1o be obgevens
from ornithological point of view and at which it is plunued
freighten birds by acustlic means,

Later on I will cite several cases of bird strikes which,:u
my opinion,illustrate most clearly the biological laws diselossd
as a result of analysis.I will cite the most impressive facts
which confirm the biological conclusions.

I.Airport Kiyev.The rooks just came flying and April T-st 16GH
one or two birds got into engime of landing plane at aluivude

T0O0 m.
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2. Airport 'Bykovo,September &~th I97I the Gull Larus fuscus v
by plane's propeller was found on runway.This typically rigrat -
ve sea gull is 'caught" here for the second time,For the {irst
time-in 1886,

3.During postnest migration from the gull!s(Larus ridiburdus;
nest colony located 6 klm northern the airport Sheremebtyevo,
young birds coming for the first time to airport Sheremetyevo
and even to Vnukovo(see map of airports)fall victim of birdstyri.
kes.50,Boing 727 struck a gull August 7 I970 When - Waiter
Scheel,FDR foreigh Minister at that time,visited Moscow for bl

TU-104
first time., And in July I0-tk I972 ~ -~ plane,while takingm:u: v

from the Vnukovo airport,struck a flockxggﬁggfﬁgﬁed

When Sheremetyevo airport will be equipped with acoustic
installations to frighten birds away-they will be provided witt
distress c¢all of Larus ridibundus,.

4,8torks have been nested in vicecinity of Xharkov ALTTGT

When young bird flew out for the first time together with
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parents-~ii was just thig bird who was knocked down by & mlane.
5.4 plane struck a lapwing at Krasnavodsk(Bastern ccast .
Casplan sea)alrport 28 December IS71.Lapwings arentt nesti.. -
here and come here only when migrating to winter stay.

€. Nearby Tallin airport's runway there are alwavs 5-& teal
nests,;8~9 lapwing nests,9-10 skylark nests.I don't kaow o)
case cf these bird strikes.The only victims are gulls,.who osone
to'airport to take a rest during sea storm or to cetch reirs.
worms after a rain.

T.There are no cases of rook strikes during nesting period at
Sheremetyevo airport,although their nesting colenv(50-60 neats
roundly)is located at the very airport and one can alwayvyd oo
20-25 rooks looking for food on the field,

8.4t Moscow's airports and in Riga one can always see 5-70
crows{Corvus corona)looking for food.They don't fall victims
of etrikes,even at Riga,where they are eating frequently ihe
remaing of gull,struck by planes.

3.5mall group of pigeons are living on building in Riga airpors
They aren't flying over airport's field and they aren't siri-
king planes.In South Ukrainian airport Kherson pigeons weres
coming in flocks from the city to eat seeds of buckwhest. i
this time(second part of the summer)the cases of strikes hnve
been happening more frequently.

I0.In Kingisepp airport(Estonia)gulls are knocked down orly i
1L-I4 planes having speed of taking-off 180 klm/h,that is
times more than fhat of Ali-2 planes,which are in operation
here.The speed of AN~2 flizht during aerochemical workus reoaney

160~I80 klm/h and it strikes birds frequently.
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1t is to be supported that birds acquire a habit of extranc-
lation of speed and direction of plane's flight.When mak o ih
concrete analysis of each case 1t turns out,that in the
majority of cases the birdstrike occcurs as a result of
I1.Lack of the experience of such an extrapolation,or
2.Complication of cendition of it's realiwation.
The second point includes:croockliine or sloping movement of o
plane,sudden{for birdas)change of the flight dlrection(after
landing or taking-off),limitation of bird's field of visibility
(in darkness,in clouds,sudden appearznce of a plane from |,
lowlevel flight of a plane while birds are at that time in
vegetable cover,

The analysis of 1527 cases of birdstrikes from this iynint
of view has shown that: II,2% cases occured under crocklina
flight of a plane(movement in a circle,turn,curve).

- 26,5% cases took place under sloping flight of a plane{losing
height or climbing).

-23,9% cases happened as a result of a sudden change of ['licht
direction(after taking-off or after contact under landinz).
-13,7% ~ under poor visibility and sudden appearance of a 1:lune
close to birds{darkness,aerochemical works etc).
-19,2% cases - during plane's flight on route out of =mirpor:

In 5,5% cases ~the places of birdstrikes was not known.

In conclusion I woul like to support the summaries of Thoen
Pper: 1, All strikes should be reported in the grestest
detdil, The numerous insignificant strikes provide as much uass
ful information,as the comparatively few strikes which cnose
damage. 2,The continuing long term collection of bird ct.iow
data. will provide a fuller understanding of the maeny aspects

of the prodblem.,
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ANALYSIS OF BIRL STRIKES I CIVIL aVIaTIOk CF T:i USSK:

BIOLOGICAL ably TECHNICAL ASPECTS.

VeZodacoby,Vea. Joryachev, 1705,

F

l.sethodic of data collectiop and the information obtained

411l cases of dangercus bird strikes{injurv of wing,of engine,cf
cabin glass and forced landing as & result)are registered by Civil
Aviation Ministry.iccording to appro¥imete calceulation the nurher
of registered cases amounts 3-I0% of the total number of bird gt
kes(nearly I500 for year).The other 90-97% vemaip unnoticed hv
pilots,don't cause any harm cr are noted during afterflight inspec
tion.as & apot of blood,particles of feathers and other remains.
The information about such cases is not reported.The most often
these cases happen during agricultural works when the light plane
ANl-2 flies at altitude I0-25 m. with speed IS0 km/hour.Sometime
such plane has 5-8 strikes with small birds(swallows,skylarks and
others)per work season,.The information about birds knocked doan a3
planes on runway most often is not reported.Following table shows

the number of bird strikes cases at our disposal in present time.

To 1963 1963 1964 1965 IG66 I967 1968 IS69 I970 I97I I972 1973

131 40 50 77 I0T I26 2I7 221 I53 108 II3 1I52

During I968-I970 the ornithological inspection of airports of the
Baltic region,the Ukraine and the Caucasus has been carried out.
The taking into a consideration the number of birds knocked down
on runways and the informatiqn obtained from interrogation of
flight personnel have increased the number of cases collected not
only in I968-I970 but a few years before.at the end of I970 the
Civil Aviation Ministry ordered that all cases of bird strikes
irrespectively of‘consequences are to be reported,Thanks to this
order the number cases obtained from Civil aviation ministry

during IS7I-I9723 has increased slizhtly,
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2.Biological aspect of bird strikes analysic

4t present time the basic efforts of sclentliels on bird

«irikes problem ,including BSCE are dirsoted tvo reduce ihe

pumber of birds at airporte or to discover the bird specios

harmful to a plane cut of airports.

The analysis of bird strikes makes 1t possible:

I1.To determine the bird species(sometime their age),uvtriking
with a plane.

2.To define the seasonal and dayly dynamics of bird strikes
number.

3.To detect the places at the airports and in in the air where
the birds present the greatest danger.

4.To explain some peculiarities of bird behaviour at the
sight of a plane depending from different factors of
environment,

5.roceeding from biolosical peculiarities of birds-viciims ol
planes a)to outline some measures to reduce their number
within airport region; b)to define altitudes and spots cut
of airport where birds are discovered most frequently;
¢) to prognose bird's mass migration out of the alrport,on
plane routes.

f.Froceeding from the decrease of the iotal number or of tne
number of harmful strikes relativly to the number of planes
taking off/landing at given airport - to define the
efficiency of measures carried out nere to prevent pirc
strikes.

Every airport has specific ornitophauna,specific intensity

and other peculiarities of plane flights,specific kind:

£

Lr
o]

aircrafts,specific landschaft-geografical condition etc.lr

a

accordance wiith thege distinction there are different
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tical,pyrotechnical sin.).acu’ % snd sesitlad picds, lo

L

at alrports,apparently learn gqulcesliy now tu avold stildres vao
planes.ss & result tne DIird wilirics OCCUL EXTIEMELY ' GaGOH
when the number of tnese birds ig relsiing large.

Z.There are every reasons to pelleve thal the bird elrires
connected with the peculiarities oi the extrapoiation oy b
the plane's gpeed and direciion of 1light.. number of circunseal
ces hinder guch an extrepolation and increase the numbeys
strikes.These are:ajappearance al ilhe alrport of a new ni e
pes having higher speed;b}urookline plane flizght(on rii o J

ring turn over)eloping pleaw Jlighi{isbicsg off

change of plane's fiight dirseciion{alter takips off
touch of wmunway on landivg) 2)ilzcg ol c.eas’e cigiuaiis -
sudden appearance from clcuds).
The biologiéal agpeciy ¢f brrd 3vrike wnslyenis gas ths e g

importance o oraventios of biled oo
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3,Technlical aspect of bird strikes analygsis

It is known that the engines and the cockpit glazing are the
eritieal elements of zircraft structure as far as frequency
and dangerous consequences of bird strikes are concerned.

A bird(or several birds) getting into turbine engine air-
intake first of all caumes sharp changes in engine airflow
charecteristics.Ilt mey result in momentary RP¥ decrease,gase
temperature increase behind the turbine,etc.Birds getting inue
the turbo-prop engine air-—intake can czuse sutomatic feathex-
ing of the propeller and sharp loss of thrust, It is especial=-
ly dangerous when a collision with a flock of birds occurs
during takewoff as simultanecus featherlng ot several engines
can take place, -

Mechanical demage to structural elements(especially the
compressor blades) in case of a bird strike is characteristic
both of turbine and turbo-prop engines,Piston engine fallure
is usually caused by birds getting into the air-intgke lattics
of the carburator and air supply to the engine stopping.

Analysis of bird strike cases allows to formulate two main
requirements concerning bird resistance of turbine engines:

~firstly,there should occur no engine failures in case of

meximum possible quantity of small birds(starlings,for
instance)getting inte the air-intakey

~secondly, mechanic damage or destruction of power unit

elements should not affect essential units and structursl
elements contiguous to the engine.

There exist different criteria of evaluating aircraft come
pliance with these requirements: in the first case the main

factor is the quantity of birds(the flock density),in the



-
gsecond case it is the kinetic energy of the impact.At a certain
level of kinetic enrgy one bird can csuse such a damage that
will justify engine chsange,

When finding kinetic energy of the impact it should be ta-
ken into account that the aircraft mass and speed sre consider—
ably greater than those of the bird.Also it is practically
impossible to allow for the direction of the bird's flight.
That is why it is possible to substitute bird msss and true
airspeed of the aircraft into the formula of kinetic energy
without much error.

The cockpit glazing strength requirement may be formulated
as follows:

~there should be no holes in the cockpit glazing at the
kinetic energy level which is considered to be the maximum
possible cne,

It is convenient to present the bird resistance standards
of engines and cockpit glazing in graphic form(Gbird—bird
weight,versus V - aircraft speed),giving curves corresponding
to certain levels of kineticenergy.The envelope curve for the
area of statistical points plotted om the same graphic should
be taken as the standerd.This method of esgtablishing standards
allows to test engines and cockpit glazing chosing the most
convenient combinations of bird's weight and speed(birds being
thrown with the help of a special cannon),

AHN




