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SPHERE OF ACTION AND EFFICIENCY OF THE MEANS AT AERODROMES FOR
THE PREVENTION OF COLLISIONS BEIWEEN BIRDS AND AIRCRAFT
V.E.YACOBY, USSR

A% the present time it is impossible to prevent collisions of
‘birds with planes on some stages of flight of aireraft with the
means at our disposal, This situation may be explained by the cha-
racteristios of the action of various means for detection of birds,
for 'control and prognosis of their behaviour on the paths of flight
of aircrafs, ' - '

From this aspect we examine here the advantages and disadvan-
tages of various means of frightening birds from asrodromes and
detection of them in flights and on the ground, now being used,

The utilization of the active means fro prevention of collim- »
ions with birds is eommon in the merodromes of the USSR and other
countries at the present time (Table I},

A number of passive means of prevention of collisions with
birds by decreasing attraoctiveness of aesrodromes to them are now
very effective (Table 2), _

Reviewing the advantages and disadvantages of methods of pre-—
vention of collisions of birds with aircraft one may note that they
frighten flocks from the ground and prevent collision with aircraft
by birdas that take off from the ground (for example pyrotechnic and
bioacoustic mea.ng,'birds of prey, laser). Other methods prevent,
within the zone of their actioh, the landing of some gpecies of
birda on the ground or water for feeding, nesting or rest, and there-
by prevent collisions (for example, elimination of food and other
attractions at the aerodrome, high grass, wire over water, mechanical
repellents, carbide cannon).

Neither these nor other means prevent transit flight through
the air space over airfields by single birds and flocks as well as
feeding flights of pigeons, rooks, gulls and some other species that
live nearby and fly from the distance up to I5-20 km, Thus all these
means prevent collisions, in the best case s With flocks of only asome
species and only up %o 5 to 6 m above a runway during landing and
take~off (Table 3),

According to my data 25 per cent of all oollisions ocour in
this zone, Twenty two per cent of all collisions with birds are with
flocks. Therefore even under I00 per cent effectivenese of prevention
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"8y 100 per cent detection by tne radar controller makes iy poseible

to prevent 5¢5 per cent of all possible coliisions within the range
of radar detection of birds,

Dakes it podsible to prevent a maximum of 2 to I3 per cent of the
Possible collisions with birds, In reality this amounts o 6~7 per
cent because of imperfection of means anqd pogsibilities of detect-
ion of birds jin the flight path of the airecraft,

In my opinion the following'ways and measures to strengthen
means of detection of birds ang prevention or collisioms between
them ang aireraft are now applicable,

I, Intensification of the capability of aireraft to frighten
birds and enhancement of distance of detection of airecraft by birds
by uge of landing head-lights and on-board laser in day time,

2. Prevention of disorientation of birds at night ag a resﬁlt
of blinding by landing lights,

3. Deteation of massive migrating flocks and assesaments of
their direction, gpeed and altitude of flight with routs of ajipr-
eraft, the relation of such flights of birds to meteorological;
blological ang anthropogenic factors,

4. Intensification of the capabilitieg of automatic detection
by radar of birds on runways, both day and night, but especially
the'latter; of indivigga) Soaring buzzards, eagles, swifts and

other gpecies at great altitudes away from 8irfields; ang of all
birds at low altitudes away from airfields,
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Pig.1.Scheme of action of high-power rotating loudspesker

at control tower to broadcast distress calls.‘




Table 1.4Active mesns of avoidance of colligions with birds

Means

Advantages

Collisions
prevented

Digadvantages

1. Pyrotechnic
devices

Double effect:soous-
tiocal and visual.

- Good results on the

flocks frightend
from the ground le-
vel,and in ‘combing~
tion with distress
Oallﬂ »

Necessity to de~ lMostly with
tect and to app- bird flocks
roach birds.Kot- taking off
usually used from ground
againgt single

flying birds,

2.,Mobile gcous-
tic fright
system broad-
casting digt-

regg calls.

Good frightening of
Laridae,Corvidae and
some other birds at
s distance of 200~

Preliminary rea-
ction ig flight
toward source

but away from
gource after re-
petition of mige
nal or pyrotech~-
nical gupport,
Limited number of
gpecies affeoted.,

3.8tationary
acoustic
installation.
Series of
loudapegkers
along runway,
Fig.1

—— gy =

But acts along sall

But it ig impos-

sible to support

it by pyrotechni~
ques.It is wme-

cessary to appro-~
ach the birds.

4 .High~power
rotating
loudspegker
at conirol
tower to
broadcast
digtress
calls.

Some as 2 but effec~-
tive within 500-700
m; Firgt signgl att-
racts birde away from
runway towexd control
tower because of pre-
limin reaction,
Controller can repest
signal,releage fire-
works,fire gun as
support, Approach to-
ward birds unneces-

88Ty,

Effective on g
limited number
of mpecien.
Effective only
in area of son-
trol towenx,

"

5,Birds of prey

Effeotive on flooky
of majority of spe-
cies on ground.

Predator must de~ -
tect floek and
fly toward it,
Danger of ocolli-
sion with aire-
raft.Ineffactive
in bad weather and
at night,




Table 1,{contin,).Active means of avoidance of collisions with
birda.

Means : Advantages Disadvantages Colligions
prevented

6, Alroraft model Frightens away
gsome birds on
ground

7.Mechanic means— Effective at short Impossible olose
coloured flags, distance at firat. to a runway.
propellers, Shortterm preven- Rapid adaptation
wings osoilla- tion of landing of by birde.
ted or rotated bhirds in vicinity.

_by wind,

8. Carbid cannon Temporary f£righte- Rapid adaptation.
ning of ducks and
piggons,mainly

9. Lazer Probably a good Necesaity of
vepellent,1f lazer deteotlion of
beam irradates eyes bird.Denger

to pilo‘b .
Optical aotion

only.
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Table 2, Passive means of avoidance of collisions with birds,

L r (]
; :
Means Advantages Disadvantages 'Collisions
prevented
I. Elimination of Reduces carnivor- PFails to prevent With birds

garbage dumps

" ous and granivor-

bird passage over taking off

end other sour- ous bird flocks a processed area., from the q
ces of food feeding at proc- Not a universal ground, |
‘(waste, inver- essed area, remedy.,
tebrates, ro-~
dents, some
plante).
2, High dense Prevents searching - " - - " o
grags. for food,feeding
and resting.
3. Wire over - " - " o With birds
water, taking off
from the
water,
4.0bstacles Reduection of num- - " - Some decse-

against nes-
ting on air-
field and sur-
rounding sites,

ber of birds on
airfield.

ase in col-
lisions with
young birds,

9« Stuffed birds,
corpses in un-
natural poses,

Shortterm preven-
tion of landing.

Rapid adaptation.,
Sometimes attrac-
tion.

With birds
taking off
from run-
way.

6. Landing radar.

Detects single
flying middle~
sized birds and
flocks in path of
plane taking off
and landing both
at night and day-
time,

A mumber of lime-
itations in sec-
tor survey and
and in detection
of single flying
birds by cont-
roller makes it

With mass
bird move-
menta detec-
ted in radar

range,

impossible %o pre-

vent all collis-
ions,

Te Surveillance
radar.

£

Good detection of
mass bird migrat-
ion through day
and night, Pro-
vides examination
and warning of
mass migration in.
radar range of 20-
I00 kum.

Faile to detecst
birds in c¢lutter
zone of IS5-20 km
and at low alti-
tudes, Impossible
to identify spe-~
cies, number and
altitude., Almost
imposgible to
distinguish &
single soaring
bird, Comparati-
vely long time
of detection.
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