Can the Piloi of =z fdiraruft Provent = (pliigion with Birds?
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In connestion wita bl soovioe draer nresented to alr-
crait by tirds, the cvention ariseo of whether a pilot is
zble to perceive oilvds oocingg L0t and by taking timely
action avoid Lthe danger of coliision, Theoretically, the
greatexr the sgpoed of the circreft iz greaster the distance
at woich it is nszcessary to obasrve 2 bird in order to pre-
vent a colliision. During flight the pilot’s attention is
focussed mainly on the instrwnert vanel and on the opera-
tion of the controls. Hig limited ability to cbserve birds
at a reiatively long distauce is also dependent upon the in-
tensity of light, the sizge and colouring of the bird, the
manner of flizot, =t2.

In order io investigate whather a2 pilot is able to per-
ceive birds and, by Tking Lwmedinte evasive action, pre-
vent a colldicdor with 4%, ar srelvsis wag mede of more than

2000 colligicns betvwesr sirernl?t sni birds in the Soviet

Unicn and in fSzechoslovekis, "o investigation examined

whether vilots perceive a birs priscy o collision, whether

cpoemle s owowhg af the sircraft.

At the srcme time an anslysisg was o 537 the influence of
the speed of tho civoralt, *hs 2l+ituie, ard the weilght ca-

] tegory of the birds. The deie sralysed ohtained either di-

rectly fromw piiots or frovw veund sted? on the basis of the




collection of bird remains from runways or as a result of
post-flight checks.

The data based on the collection of bird remains found
by us or by airport staff on runways could not for the most
part be attributed to any particular collision, since the
pilot did not notice either the birds or the collision with
them, nor were any other signs of the collision subsequently
observed, such es blood stains, the remains of feathers or
damage to aircraft. These findings can be explained by the
fact that the take-off speed of an aircraft is in most cases
not more than 300 kph. For this reason the ingestion of birds
into engines, which at such speeds have a much greater mags
than the birds, is not usually noticeable. The game applies
to the impact of 2 bird on other parts of an aircraft. The
airstream, combined with rain, snow and condensed water va-
pour in clouds, cleans blood stains off the aircraft, so that
they can no longer be identified during post-flight inspection,

The second large category of data indicating a collision
between an aircraft and a bird without attracting the pilot’s
attention is that of data from maintensnce crews, wno, during
post-Tlight checks, find either bird remains or various types
of camage to the aircraft. The nost cormion finding is the in-
cestion of birds into an engine. Cut of 176 cases of ingestion,
118 were not noticed by the pilot (67.1..). Dhe ingestion of
large birds is observed by the pilot niore often than that of
sitaller species, usually when acconpanied Dy a change in the
engine “s cperction or & smell of burning. The time which elap-
se
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pevwreen the nmoment the bird iz ingested

into an engine
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and tho roment vhien the pilot heconen ncware of the Tact can
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The bird species wag 1d-7.i77:: ia 176 cases of ingestion
into an engiac. U7 tals ftolul o erow of the aircraft noti-
ced birds ol wel,ht Ccotegory O (L f0 -~ 34630 3) in 28 cages,
mediuwm-cized bHivis (cotugory 0 0 - 1410 o) in 21 cases,
and smell blodo ocaue orr 4. oo o UL ) dn Y ceses. In 118
cases the crew ol ihne -ircrelt .o not notice the ingestion

of a bird intc the engine. Of these 16 ingested birds were

large (cet. ©), 7 medium-sized tcrt. 2) and 45 small (cate.A).

Although it was not statistic.ily confirmed from the materiasl
we analysed, the ingestion ol larse birds is probably more

ngegtion of smell birds.
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often noticed by pilots than the
It is, however, possible that in many cases where ingestion
of medium and small bird species was noticed, this was due

to the fact thét not one vut seversl birds were ingested (it
is not ususlly pessible %o establisn exactly how many birds
were invclved according to the vemaing found in engines).

The question of whether or net tie engine is  put out of ac-
tion depends not only ou the weight o the bird and the speed
(force) of the colliaion, but =i.o cu which part of the engi-
ne the hird gets intos The dust f-om “pathers can affect en-

gine lubrication uch an exiznt that rapid overheating

W
g

foal

fomt

results, leading to sericus v oire troubla,

Out of 550 cawes of bird jupact on wing surfaces, estab-
lished on the bhasis i viglble camsce {denting, splitting
etc.), the pilet noiisced the “unact in 125 cases (22.5 %).

This type of impact was more often noiticed where it involved
y Y




a2 large bird at high 21tiindes, whmere the cpead of the
cireralt and thus also the force of the impact is greater.
In those cuses where the bird specieg striking wing surfa- {
ces wog ldentilfied, large svecieg {cat. ) eseca aped notice
in 49 ceges, ueain-zizad species (2nm, ) ip 67 casges,
and snell species tcat. A) 1o 57 cnges. Larie birds were
seen Dbefore impact in 29 cnses, nodium-sized birds in 11
ceses, ond smell ones in 17 ceses. It is ngain clear that
large wird specias are more offtan noticed by the pilot than
small and madium-zized ones.

Generally specking it can ve =aid %het out of 539 col-
lisions where the weight category of hirds was recorded,

the pilot noticed tle impact in 256 cases and failed to

notice in 33

-

33 casess Out of the collisions noticed by pi-
lots, small birds {cat. A) were involved in 21.9 %, medium-
sized pirds {(cat. ) in 33.2 i, end large birds {(cate. C) ]
in 44.% . Cut of the 333 collisions not noticed by the
pilcet, it was found that the collision was caused by cate-
gory & birds in 99 cases (29,7 o), by category 3 birds in
153 cages  (45.0 )}, snd vy ecatesorr ¢ birds in 81 cases
(2463 ). DMhe Treguancv of collisinns sith catesory 3 birds
(i0e4 50 of collisminas) was found to be siastistically signi-

ficantly highey than thet of coliizinnz it catesory A
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Dirds (26.3 5., 27 = L7.53) and cctesory C birds (3343
ﬁ,// = ﬂ'*oiz"x))g
Liotne 220 2nmes woere the oilot notiecad the imvact
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the windscreen, in 5/ cases (22 e3 ned the vings, snd in
58 cages (22.5 (%) there wag an jmpact on or ingestion into
sn enzine. 'he vemaining 25 » o1 lmpacis ves on various
cther poarTs 2L b clnaratie

Cut of 1194 cciiisions 350 LUl 3} were at altitudes
of up to SO0 e . LoSe s 1ot cow the birds prior %o
collision in only 143 owsed (15 e ot altitudes from 5C
to 720G m there ez oL ~51105tons, in only 23 of which

(9.7 ) were the bivds onserved vy e piiota.
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np to ~0U kvh there were 647 colli-
SiOmE oL Sel i, inoasu 0f wihoul (1.2 . birds were obser-
ved by the pilod porow e dhe ©b is.on. At speeds from
200 to 300 kpm there were 144 collisions, in 14 of which
(9.7 %) birds were opserved before coliision.

Tt is apparent from the above analyses that the pilot
has a chance, though a limited one, of seeins e flock of
or even individual birdses 3ut in practice we nuave Nno re-=
ports of pilots having actually taken evasive action to

I

avoid collisions with birds of vhish they had pecome awa-

re, But situations are known, On the basis of actual data,
in which action can be taken to avoid collisions between
gircraft and birds:

1) If airtraffic rontrollers observe on thelir radar screens
mass flights of birds, they may inform a pilot, who may then

O

take immediate evasive actifi to aveid a coilisione.

2) If on taeke-off =& vilof seoes ol of nzar “he runway &

fligat of birds whose approach might have far-reaching con-

sequences for the aircratt wiich is telding ofTl, he may re-




|

quest a delay in take-off and the taking of measures to
scare the birds off.

3) If during flizht a pilot observes s mags flight of birds,
he may inform the airport suthorities, who may in turn in-
form the pilots of other airerarft flying on the same course,

Ethologicael reasearch has revesled certain specific- reac-
tions of birds, e.g. of birds of prey, to approaching aircrefi,
Birds which'have experience of the danger presented to them
by the aircraft themselves ftry to avoid a collision. From
actuel collisions of aircraft with birds it is clear that
the majority involve young and inexperienced birds.

It can be concluded from the results of analysis of mo-
re tahn 2000 collisions between aircraft and birds thet:
Pilots most often notice the impect of a bird on the wind-
screen(30.1 %), followed by impact on or ingestion into an
enzgine (22,6 ) and impact on wing surfaces (22.3 ). The
ingestion of a bird into an engine iz usually noticed when
it results in engine trouble.

Logt collisions (8C.1 w) occurred at sltitudes up %o
500 m. In only 15 ,» of these cases did pilots observe a

ird prior to collision. An lower aircraft speeds {up to

400 kph) 2545 » of collisions occurred; »nirds were obser-
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ve v pilots vrior to collizion in only 1643 5% of cases.

The greatest number of collisions {40.4 ') involved birds
of weizht catesory B, folloved by catenory € {33.3 ) and
category A (25.3 1),

Individual flying birds, and therefore especially flocks

of birds, cre better able to chierve a% grent cistances the
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