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AUTOMATIC WARNING OF HAZARDOUS BIRD CONDITIONS

¥, R. Hunt

In the paper I presented at last year's meeting of
Bird Strike Committee Europe, I described several methods
of using radar for the detection of birds hazardous to
aircraft. Four points were stressed at that time which
are worth repcating.

1. The information produced by such equipments
must be displayed to air traffic controllers
in a form that is readily interpretable 1in
order that the controllers' workloads are not
significantly increased.

2. Personnel are not required to operate the
equipment.

3. 1Increase in maintenance personnel should be
minimal.

4. Initial and operating costs should be as low
as possible consistent with the other require-
ments.

For the last two years in Canada, we have been working
on two eguipments to meet these requirements. The vertical
automatic detection system was designed to provide warning
of large scale nocturnal migrations which consist mainly cf
passerine birds. Although these birds are usually small in
size, many of them are large enough in size to damage an
aircraft's engine or fracture a wind shield if the aircraft
is flying at high speed. Thus this type of migration is
particularly dangerous to single~-engined military aircraft
flying at high speed and low altitude on low level training
missions.

As was pointed out previously, 1f a high performance
surveillance radar is availablc in the vicinity of the flying
area and there are arcas in its coverage free of permanent
echocs, then the system developcd by penmark can be employed.

If not, the following cconomical system can be uscd. It
(Fig. 1) consists of a 6 ft. diamcter antenna fixed in
position so that it is pointing vertically. A cheap off-the-

shelf marine radar transmitter-receiver is connected to it

and to the Vertical Automatic Detection Equipment {(VADE) .

Fig. 2 shows the blcck diagram of the latter unit. Commer-
cially available integrated circuits have becn used extensively
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disi U o ove Lorovicend o chean but reliable unit.  Six
ovntess cnanne s ace prevhobed which represent 1000 foot
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R et el et s Lo nte 1o tiris diagram as standard

I boose berer asmedds The first is the use of a simple

v Pt TR S T Beaabin channel and this was found
T ' Lodntoofereaor from a nearby radar working
i | i ; FAFI cosevond clreult was added to
TP SO S e b rird o remalning in the antenna's beam
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Py e rlse to multiple counts by
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oot wided s Theoo provede a dead-time to counting
. poev e g loceiant o f the bivd, We have based the
; Lieoopokim o vime 1t would take a bird to
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Fiv b 0 coclrltude band at oa speed of 10
RiGLo. he o mat v a7l roat, typacal wing beat patterns
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Obtaind with chis radar axo shows in Fig., 3. The time scale
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15 apgeiecaicat ey 0 goecoind per large division.  Revised tables
Gf bl s ko bbb Lty whiich are of intercst to the

operdaticotal Tiyving people and of the migration traffic rate
Gfointerest to oraitholoygists, have been worked out and in-
clude al o s the head-times.  These tables are similar
tor Uease
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ciardtion of 1974, the equipment was

cwie nights a4 week by a technician and
ittt heavy migration occurred on the 3rd
weninibavity of the cgulvment was set
radar cross-sections of 2 sg. cms.

G thon the 10 sg. cms. recommended for
Gt PLortoiner, we wore malnly interested in

Ul e Toon i D tEL aeqoaae . Fig. 4 shows the counts

b tle g TR v d ivh zero counts shortly
at ey b, tin . noak e sas very rapidly.,
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Lhe dnercase an v aticn fraffic rate with time. Part 'b!
shows the Lird distribulion with height above ground level
s ' EEE tance at 0100 hours about

as tho ovenlng prm_; Foor 1nste

£ ot vhe Lirds oountad were flying botween 1200 and 2200
Lol 30w Detwoeon 2200 and 3200 feet and 40% bLotween 3200
amt 4200 Teot

e cygulnment performoed

£ actorily Iast autumn,
During the gsprying wigration of
1
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1975, tho eguivment has been
onerated nightly oy an ornithologist.  Gnly cne major problem
occurraed wien the antonnag was blown over during
HNEKDeCL el winds wits average FIL&H& of 40 knots and unknown
qust levielsn,  Tho des nt: and its sxirt werc
harnged cut and more woelic o 1ts pedestal. The
cyulpmant has oporated since that date.
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The next plece of pouinment to he d scriboed 1s used for
the detection of beoof lavge migrating water-fowl such
as gecse, It is basod duon Lhe olootr cmlc counter developed
in Denmars but has hbeon 1 fie0d for our particonlar use. The
eyulymont courts tho nuamis flocks in a seloctod gector of
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the coverage of an alr traffic control surveillance radar.
Fxrpansion 1o sovoral mecdor s oporational o tiuiijmorlt isg
obitained dug.n Iaodtion or Lo clrcuits.  'ne overall
block Jiaaram : 11l One charnga nas bhoeoen made

Lo this ";\.Er\.;_-' Toon our Inoreasing knowlodae of
several i B .adurS, it has become apparent that they
ara operatoed wit }',: the antenna beam ar a low ansle: of olevation
in order o e low Tiving aitrcerafr.  In consaaucnce, the
Permanoet i cxtoensive and the roeturns In thoso
rogyons Corsoauently, woe have given up on
ate logarithmic recolver connected

. dinstesd, Lhe same integrated MTI
' Ava 1o wi. o ITn gencral
ATICO sitos is qgood and the

-",-r.]t-"r:_} bir o llant,

vear, our circaits have been
v provides cournts of flaocks
3 ¥, he was r@ogulred to read
this nurber. A Jong pulsoe dis-
rediaocs the nunﬂu?r of falge
tained in the sector.
SN FET added in mr4~r to reduce inter-
foerence tron aroad acaent radar apersting in the same freogquency
' : ' g oo boon made toe transmit the data to
urid . Bulit o into thi 1s romote d isplay
providos an amdiible alarm If 4he flocgk
COl crmined number.  In thoe carlier presen-
tatiron, charte wore trovided to the contrcller to intorprebt the
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it orn terws of number of flocks and the
PUy v bird strike., With the nower circuits,
1 ttiese charts is questionable.  The audibloe
cwibothe controller when the situation is be-
feous and since he knows the sector's shape
K vl the nuwboer of flocks in it, he can readily
veaorctby how dangerous the situation i1s at any

vwdpedcitt has been operated during the last two
st ton seasons. Fig. 9 shows the results obtained
test o year during the snow goose migration. Three
Seews ono the y-axls.,  However, they are all re-
Liy the sevond one nsed concern us--the flocok
Sdvare naullecal milte.  The maximum reached
ooabont L tlock every 4 square nautical miles.
coafto s assumed to have the frontal dimensions
Cotie HiLe., a F01/DC-8 with its flaps and landing
cioaadl wach flock consists of 100 birds on the
the probablility of a strike is about 1.23
les rlown below 5000 feet.

poobhis oyear's spring migration, the equipment has

Celed gl Uttawa Jduring the migration of Canada Gecese.

PO have not yet beon analyzed in detail. However,
tacaahi o be a typical day, the flock density

Pl mantlcal square mile which is about one—-guarter

coridoat Winnipey.  Howover, it appears that this

SUoLbe o was equalled or oxceeded on 6 or 7 days.

TlaWa vesults have boon analyzed in detail, a
StE obe held witn air traffic control in order to
sl bhey Lave an operational use for this
v Gl sty traffie contyol reqgion in Canada has
spatpoent which will provide both position and
ks Iln tne immediate vicinity of the airport.
Eregdi e anith more exponsive equipment, but this

S v raiiaing for alr traffic control to decide
Ci want that sophistication and to find the funds
T afesd .'_.'.sj.('}I}..

et cqulpments thcre has been no maintenance

Peos the initial sct-uw.  As is to he expected,
od dre semewhal protracted as one attempts
. wi,  Once that mothod has been found,
L beonuch reduaced on similar egulipments.
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