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STUMMAR Y

The twelfth Annual Meeting of Bird Strike Committee Burope was

held in Paris between the 20th and 28th October 1977. The
Committee is a joint Civil-Military committee, and is cur-
rently led by the Chairman Mr. V.E. FERRY of France and
'Vice~Chairman Mr. L.O. TURESSON of Sweden, both of whom
-are elected by the BSCE members. This year's meeting in

. Paris was organised by the French Civil Aviation Board, and
- was attended by members and observers from Belgium, Canada,
Cmechoslavakia, Denmark, France, West Germany, Israel, Italy,
'Netherlands, Hungary, Poland, Spain, Switzerland, Sweden,
United Kingdom, USA, USSR, Uganda; and international
organisationn luch as ICAO, IATA, IPATCA. AAcc, ECAC, WEAA.

The meeting co-loncod vith tov days of'spécialist Working

' _Gronp noetings, follovbd by a two dnys Plonary Heeting..

vf_!he co-nittoo'a work 1nolnaoa tho use of radar to track bird s
. migrations and movements in order that warning to pilots can’

. be issued, research and trial of measures to discourage or mové L

" birds from serodromes, collection and analysis of bird

 strike data, compilation of maps of Buropean bird movements, .

‘collection of information on structural testing of civil
L ‘airframes, and the outabliahnent of conmunicationa systems
o tor pilot uurninsa

‘ fA sront nn-ber or Papera ‘were. proaented ut the meeting.
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RECOMMENDATIONS ASSIGNED BY THE COMMITTEE
TO THE WORKING GROUPS

1 - WORKING GROUP "ANALYSIS"

1.1 - As the repair cost of bird damage is an excellent guide to the
seriousness of the problem, all countries are again asked to
provide their costs, if possible, making it clear whether it
includes parts, labour or lost revenue. (Note : The Analysis
Form on Cost is being revised). A special study should be
made of examples of engine and airframe damage.

1.2 - Although it appears that the use of lights during daylight may
: reduce bird strikes, further study should be made of the effect
of lights during take=-off at night, The proposed US work on
the effect of lights on birds is welcomed. '

1.3.~- The Working Group firmly supports the Canadian photographic
research of flock densities as a2 means of defining engine design
requirements.

1.4 - It is recommended that reports about Serious bird strike
incidents should continue to be sent quickly to the WG
Chairman for dissemination.

1.5 - All countriesare recommended to note that the Stockholm
meeting in 1975 agreed that for the time being the ICAO
definition of a bird strike (from ICAO State Letter AN3/32~
71 /150 of 28 October 1971) would be used :

"A bird encounter is considered a confirmed bird strike if
it leaves, on the aircraft concerned, a trace of bird impact,
or ingestion into the engine, and this either.

a) in the form of damage to the aircraft ; or

b) where no damage occurs, a blood smear or bird
tissue or feathers visible somewhere on the aircraft, "

(Note : The above unfortunately omits impacts felt by

, aircrew or seen by ground personnel, and bird
r . carcasses with impact evidence found on
aerodromes).

"y,

2 - WORKING GROUP "RADAR"

2.1 - In agreement with the last years recommendation the working
Group stresses again that as long as possible raw radar date
should be made available for the study of bird mowements through

4. o APV LA e - I —
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» Recognicin’g that civilian ATC systems are increasingly
. relying on Secondary Surveillance Radars which cannot
detect birds, ‘the WG considers that it is necessary to
. seek. additional sources of raw radar information on bird:
. movments to supplement the ioss of primary radar infor-

- mation.from civil ATC systems. Accordingly it is recommended
‘that more use be made of military radars and weather radar
for the observation of b:,rd movements, :

L

" M "

3. l = As far as this is possible. the general and special maps developped
- for information of pilots on bird activities should give a risk indi-
~ cation within concentration areas m the followmg categories :
o :Heavy, Medium. Light risk. IR

3, 2 - The above mentionned maps should. show main m1gration routes.
" They should also show possible broad front migration within spe-
: cial penods/seasons. _ :

3.3~ Bird protection areas which are not areas of high bxrd concentration
E should not be included. - ' : : :

4 - WQBE ING ‘GROUP "§T3§§_IHML TESTING OF AIRFRAME" L
4, l - That, in support of (i) and (iv) of the terms of reference, members |
, should supply to the Chairman of the Workmg Group. _

- ~

a) results of any bird impact structural testmg together with
geometrie details which have been completed by their orgamzations.

b) details of. any future testing programmes by their orgamzations

4,2 - That, in support of (ii) and (iii) of the terms of reference, members
" - should supply the working group Chairman with details of any o
" methods of analysing the bird impact resistance of structures -~ -
correlated as far as possible with testmg experlence which have -
o been done by their organisations. : : -

4{3.“-; That the £uture conti.nuation of the Workmg Group be. Judged agamst
.~ the'reponse of the participating countrxes to these recommended -
tasks of5 2 and'5.3. -

4.4 - That the attention of the Analysis Workmg Group be drawn to the
- need for adequate information on the spatial. distribution of birds
" within a flock for the large bird sizes to enable a check to'be S
- made on the assumption that multiple bird strikes can be consi~- 1
dered to be covered by the present single bird strike requ1rements. o
('I'his was supported by aircrew representatwes) T

4

e
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5 - RECOMMANDATIONS SUBMITTED DURING THE MAIN MEETING

5.1 - FOR WORKING GROUP "AERODROME" (Présented by Schiphol
Airport Authority)

" It is of utmost importance for those who are concerned with
prevention of birdstrikes at and around airports to get published
a list of all presently known possible actions and techniques to
be used for minimising birdstrikes hazards ; certainly recognition
should be given to the fact that airports have different organization
and reponsabilities and of course different environmental conditions.

5.2 - FOR WORKING GROUPS (presented by pilot's Association)

5.2.1 - In order to obtain full efficiency with existing methods
information given to pilots about birds must be improved.

1.1- On the ground : by insuring that proper informations reach
companies operations offices, where airline pilots are brieffed,
Birdstams have also to appear under the aerodrome section on
last issued notam panel,

1.2 - On radio communication : A. T.1.S. should be used when
necessary to inform about birds risks.

 5.2,2 - Pilots have a strong interest to be involved in any bird
evitment experimental procedure programme, in order to
avoid any contradiction with others safety rules.
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AQTHE BIRD STRIKE COMMITTEE EUROPE RECOMMENDATIONS

: Based on. the uork of Bird Movement working group

HThe bird information contained in the. ICAO aeronautical

chart of Denmark should be an example for: other countries

' :and serve for General- information of pilots

~ gird ‘hazard maps for Tow. level flying similar to Be]gianand '
., German maps should be drawn up for spec1a1 1nformation to piiots

. i The new maps should be as simpTe as p0551b1e in order to
avoid confusion of pilots and they should be used together ’

with Birdtams. Forecasts etc.....

As far as this is possible, the above mentioned maps shoqu :

give a risk indication within concentration areas. in the fo]]ow1ng

T3 categories Heavy, Medium, Tight Risk.

The new maps shou]d show main. migration routes They should also
show broad front migration within special periods/seasons

Bird protection areas which are not areas of thh bird

wconcentration should not- be 1nc1uded

ICAO should develope a new symbol to indicate bird concentration

areas on Aeronautical charts.

'“}_Based on. the work of Anaiysis working group

v?There is a clear need for better reporting of bird strikes,
‘and many non-European countries do not report strikes to ICAO. . -
In particular there is a need for data from the United States o

Analysed data should be made more readily availabTe to

.3Tauthor1t1es, airports, pilots etc

As there is an internationa1 need it is requested that 1CA0 L
be asked wheter the bird strike data can: be stored and analysed

o using ICAO facilities.

" The StatTStTCS show that a disproportionately thh number of
.bird strikes occur during darkness. This should be brought ‘to
:the attention of areodrome operators.t~

‘During training, both piTots and Air Traffic Contro]lers shou]d
" be given instruction about the hazard from- birds. This .
- .instruction should include reference to accidents caused by
" distractions to. pilots resulting from bird strikes, even when

'5_‘those bird strikes have in themselves caused no damage

o
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Five small turbine powered aircraft have been lost during the
past three years due to ingestion of birds on take-off.

In view of this obvious hazard all countries should recommend
that special precautions be taken by pilots of such aircraft,
and by airport authorities and ATC personnel.

Based on the work of Radar working group:

The need to improve the active collaboration in bird migration
research in Europe is recognized. As a first step to improve
this situation it is recommended that France, Germany and
Switzerland co-ordinate their observations of bird concentrations
along the Alpine ranges to establish the length and breadth of
this migratory movement which may constitute a collision hazard.

Based on the work of Structural testing of Airframes working group:

That, in view of the lack of responseof participating countries,

‘with the exception of France and the UK, in forwarding any

information to the Working Group as requested at the last
meeting, a member should be appointed by each participating
country to be responsible for reporting to the BSCE progress

in support of the recommended tasks of 2) and 3) of the Working
Group terms of reference. ' :

That the attention of pilots and operators should be drawn to the
deterioration in bird impact resistance of windscreen which rely
on the maintenance of an optimum temperature for strength if,

- insufficient time is given for warming up the windscreen before.

take-off or

- the temperature is too high_bebause the aircraft has been
parked in the sun.
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Ambassade d'Australie
Bureau de 1'Attaché de 1'Air
4, rue Jean Rey '
75015 PARIS
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Ministry of Transport
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Senior Meleorologist

METEO WING LUCHTMAGCHT
Belgian Air Force
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E. Jacquemainlan 162 Bus 60
1000 Bruxelles

Master Controller
Belgian Air Force
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'1 Canadian Air Group HQ
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2721 Highway 31,
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DENMARK - °.
Capt.. J.F. AUTZEN

Lt.P.R. CLAU_SEN'

Kontorchef H. DAHL y

Gap. Finn DOSTRUP

- Fulcu'salle 30 .7~ :
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Electncal Engineering Division
‘National Research Council

. OTTAWA
.CANADAIKIA OR 8

© SOATC -
1 Canadian Air Group HQ

LAHR WEST GERMANY 7630

" Canadian Wild life Service
- OTTAWA K. 1OR.6

- Air Canada Base 19

P.O. Box 9000

" Dorval Québec H8 Y2 B 9 -

e 'V1ce-Dn‘ector o
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: ,Admn.mstratxon Prague

Smetanovo Nabrezi c. 4

' :" 116 67 -PRAHA 1

Chlef of Department

‘Czéchoslovak Civil Aerodromes .
- ..Administration Prague L
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Monsieur le Président, Mesdames, Messieurs,

Je voudrais tout d'abord vous dire, en vous souhaitant la
bienvenue a Paris, 1l'agrément et la joie que sont pour moi 1l'ouverture
de cette 3éme réunion mondiale pour la prévention des collisions entre les
oiseaux et les aéronefs, Je voudrais, si vous le permettez, a cette
occasion, vous faire part de quelques unes des surprises qui attendent
les fonctionnaires qui, comme moi, sont chargés des problémes d'aviation
civile. ' :

Ainsi, il y a quelques jours, certain de mes collaborateurs,

'me faisait relire, ce que l'on fait bien rarement, les textes de loi trés
anciens qui, dans ce pays, définissent le champ dtactivité de l'aviation
civile. I1 me faisait remarquer que, si l'on interprétait ces textes de
fagon rigoureuse, on serait conduit a réglementer strictement et séve-
rement 1l'usage des ballons de baudruches a partir du moment oti, un enfant
les laiasent s'échapper, ils deviennent un aéronef.

Et voila qu'aujourd'hui vous me procurez la deuxiéme surprise,
en me faisant découvrir, l1'existence d'un nouveau type de circulation
aérienne dont la réglementation, a coup slir, est pour le moins difficile
_ dans la mesure ot ceux qui en feraient l'objet n'ont pas 1'habitude de

lire les réglements et encore moins de les appliquer : il s'agit des
oiseaux. ' .

L'un des objets de votre réunion n'est-il pas de se demander
comment 1'homme qui, au cours des derniers soixante quinze ans, a fini
par réaliser son réve millénaire, imiter le vol des oiseaux, va pouvoir
‘aujourd'hui échapper & certains des dangers que ces mémes adseaux lui
font courrir. : T

Avouez que c'est un curieux retour des choses et un curieux tour
que lui joue la nature. Certes, ce danger des oiseaux, puisqu'il faut
bien 1'appeler ainai, n'est pas encore trés préoccupant. Si je prends
les seuls chiffres que je connaisse bien, ceux de l'aviation commer-
ciale frangaise, on y a démombré au cours de l'année 1976, une collision
en moyenne pour 5000 mouvements d'aéronefs, soit 80 rencontres entre un
oiseau de la nature et un oimeau artificiel, 80 rencontres qui auraient
cofité, dit-on, environ 3 millions de nos francs. Cela n'est pas consi-~
dérable, maiscce n'est pas négligeable si l'on mesure non pas les
dangers constatés, mais les dangers potentiels. En tout cas, ce type
de danger semble suffisamment préoccupant pour qu'une attention soutenue
~y soit accordée afin de chercher A éviter des incidents plus graves ou

plus fréquents, ou encore 3des deux a la fois. ‘

_ C'est donc afin de réduire ce danger que vousvorganiséz cette
réunion et ‘je pense que ce type d'analyse méritait d'étre approfondi .

..o/ococ
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IISi'j'xi*bien cbiprissluwn.turo des pfoblénes»Qui“ee-ﬁB-ent, '
il semble qu'ils puissent &tre claseés tris groasicirement en deux
catégories : . . - . . R o

R qune part, les risques de:éollisioﬁé dane une des phases _
critiques du vol, atterrissage ou décollage, c'est-i-dire au voisinage

immédiat des plateformes aéroportuaires.

_ - d'autre part, les risques de collisions en altitude, pendant
‘les vols de croisiére, tout particuliérement lors des déplacements ou
. plus exactement lors des grandes migrations de certaines races d'oiseaux.
Nous savons que la grande majorité des oiseaux sont des oiseaux migra--
" teurse.’ e o S ' S o

" Les risques nuAibi-innge'doa néiopdrts.'fbnt,iiobjet depuis
plusieurs années de recherches approfondies, et des moyens ont été

- progressivement mis en place et développés pour faire face a des

' dangers particulidrement préoccupants sur certaines plateformes. Ainsi

le visiteur qui arrive par exemple sur tel aéroport de la Céte d'Azur,

se demande parfois s'il se trouve sur un aéroport ou dans un jardin

zoologique. L'Administration francaise pourm part a déja mis en

‘place un certain nombre de moyens pratiques d'effarouchement qui se

. sont .révélés localement efficaces et elle poursuit des recherches

sur la mise au point de formules plus effisaces encore, dont 1'usage

" soit plus général et mon pas spécifique d un type d'oigeau ou a y

une localisation. Mais il m'apparaft clairement que la difficulté

. m8me du probléme, sa variation dans l'espace et dans le temps, peut-

dtre m8me les. facultés d'adaptation de nos amis les oiseaux sont telles

qu'une coordination, qu'une confrontation, gu'un échange d'information

et d' sxpérience & l'échelon international, s'avérent non seulement

nécessaire mais indispensable. Je suis persuadé, pour ma part, qu'une
réunion comme celle-ci sera de nature a faire progresser les gonnais~

. sances dans ce domaine et & enrichir votre expérience réciproque. -
'J'espére que nous en avons tous, que vous en avez tous besoins.

" . De méme cet 5éhingo d'qxp&rithe. cet échange de recherche et do

" réflexions me semble s’imposer pour la prévision et l'observation des.

grands mouvements migratoires dont on me dit qu'a certaines époques
ils perturbent totalement lfimage radar présentée i nos contrbleurs. - ..
Le nombre de pays que ces mouvements intéressent est tel qu'une ’
coopération internationale me semble s'isposer aussi bien au niveau

de la recherkhe qu'au niveau de 1'échange d'informations. Je tiens &

cet égard i rendre hommage au Comité Buropéen, spécialisé dans ces .
affaires, qui a joué un r8le.essentiel 4 la prise de conscience et

dans le premier échange d'information.’ . . o o

".../..;'
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Je reste persuadé que des progrés beauccup plus larges meritent

d'8tre faits, et la qualite de l'assistance qui est ici ce matin me rend
confiant dans 1l'évolution de ses recherches. Peut-&tre méme, pouvons-nous
espérer qu'un Jour, 1'Organisation de 1'Aviation Civile qui a accepté de
patronner cette réunion pourra prendre directement en charge 1'examen

de ce genre de problémes car Je pense que telle est bien sa vocation.
J'ai parfaitement conscience que 1'importance méme de sa charge de
travail est telle qu'il ne sera peut-8tre pas facile de trouver une place
pour ces problémes au sein d'ordres du jour déja trés chargés et parmi
lesquels il n'est pas facile de faire des choix de priorité. Quoi qu'il
en soit, jea pense que les problémes que vous allez évoquer sont certaine-
ment parmi ceux ol la coopération internationale est la plus importante
et la plus profitable. '

Je me réjouis & cet égard que vous ayez choisi Paris pour le
développement de cette coopération. Je me réjouis que vous vous réunis-
siez dans ces locaux qui abritent i la fois le siége européen de 1'O0ACT
et 1a Conférence Européenne de 1'Aviation Civile. Ce sont des murs qui
ont 1'habitnde de la Coopératior internationale. J'espére et je suis sir

qu'ilsvous inspireront.

Je voudrais pour terminer, vous dire mon sounhait et mon espoir
de vous voir aborder ce probléme important des dangers réciproques
présentés par les oiseaux et les avions avec, avant tout, le souci de
mieux comprendre ce monde des oiseaux qui peut-étre nous géne et dont
i1 ne fandrait en ancun cas que nous en venions & le considérer comme
ennemi. Aprds tout, 1l'espace aérien é&tait le royaume des oiseaux, avant
d'&tre conquis par 1l'homme et ceci me semble de nature i nous inspirer
quelque prudence et quelque respect. Nous sommes arrivés dans cet
espace en intrus, il serait utile que nous nous comportions en amis
et en h8tes, non en conquérants.

Je crois, par conséquent, qu'il vous appartient de trouver les
moyens'd'uné véritable coexistence aussi pacifique que possible, qu'il
vous appartient avant tout de mieux comprendre ces oiseaux, ces voyageurs
de 1'espsce que nous risquons de rencontrer, qu'il vous appartient enfin,
cherchant & protéger 1'homme, de trouver les moyens de mieux protéger
les oiseaux.

Si effectivement, tel é&tait 1e résultat de vos travaux, alors
Je crois que nous pourrions tous avoir la conscience en repos, et penser

‘que nous avons tous bien fait notre métier.

Je ne doute pas que ceci soit votre but et votre intention.
¥n vous encourageant et en sachant d'avance que ces travaux seront
fructueux, je vous remercie au nom de l'aviation et plus encore au
nom des oiseaux. : . : ‘
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That helped the committee to be so successful 1n 1ts efforts. Mac huhrxng ncycr'
.dwelt on the problems created by bird hazards, he looked for solutions As you
know, we found solutions to many of the problems '
' When he retired from his offlcial duties at National Rcscarch Counc11
- the committee persuaded h1m to continue as’ chairman and then conV1nced the Natlonal
Research Counc11 that it should pay him to do that. STt was a measure of Mac s’
'status in the scxentif:c community in Canada that he should be hlred undcr a '
contract to cont1nue the same job that he had donc bcfore hc retlred |
Just before the 1969 wOrld Conference whth he had planncd he suffered
a heart attack That - dld not prevent him being prescnt at the conference. 'It d|d‘..
not prcvent h1m from having 1deas about how support could be securcd from the
sc1ent1f1c arm of N A. T 0. to encouragc ‘a number of Europcan cOuntries ‘to try somc'
of the 1deas on b1rd hazard forecastrng wh1ch the Canadian Committee had begun
- to use successful]y in Canada Some of you here know how 1mportant the moncy
prov1ded by N. A T. 0 was in gett1ng research programs started ; When those programs
showed pos1t1ve results, they were contlnued and expanded w:th Iocal funds ‘I-
did much of the work in gettxng "the money from N A 1 0. and dxvxdlng it among the .
countries which began work in the bird/radar/weathcr complcx in Furopc lt was -
»Mnc knhrxng s-idea to. go that route and it was his lctters to N A.T.O. whxch gaved
| us the more than $60 000 that we secured to aid research here |
| It was my pr1v11ege to work closely w1th Mac. Kuhring on, an almost daxly’
bae1s in Ottawa for more than ten years, At least once a- year, 3¢ accompan1ed him -
as hc travcllcd |n Europe strcngthcnxng the bnnds of frjendshtp w1th many of you,
dropprnt 1deas here and there about thlngs that should be trted and plcking up
1dcas helpful to us’ 1n Canada Mnny of you kncw ‘Mac’ personnll\ I .am sure you
\h\rtd our focllnge out htm . Mnc s dcclin1ng hea]th madc hlm roallzﬂ that he

should w1thdraw from a high levcl of actxvxty and in l°73 l ‘was askcd to t1kc '

28




BSCE 12-3
28 October 1977

over as chairman. We still made a place for him at meetings when he was able to
atteﬁd and he still fook an active part. One of his last acts as chairman was to
support the idea of a book on Bird Hazards to Aircraft to‘be prepared by Hans
Blockpoel of our Canadian Wiidlife Service in Ottawa. Mac helped in collecting
the information published.

Mac Kuhring was a heavy smoker. That may have led to the lung cancer
which required the removal of a part of one lung in 1975. He was on the road
to r\~oyery‘from that situation when it was learned in the spring of 1976 thart he
was sufferlng from a developing brain tumor. lic never lost his good humor ﬁnd
his creative abilities. He submitted to complex chemical and radiation treatment
fér the brain tumor uﬁtil a few weeks before he died in the fall of 1976. Almost
to the end, even though older and weaker, hc was still the same active man wc had"
all known. ‘ | |
| Mac was active in many things besides the bfrd h;zard problem. Much of:
his work was directed toward world'wide-pfograms to aid people in distress. lle

was an active christian. He wrote on religious topiés right to the end. The

‘minister of his church, as a part of his memorial service, rcad some of Mac's

writings which he had discussed with the minister just a few weeks before he

-_passed away.

In h1s pa<qxng, wec all lost a good friend, a devoted lcader, and a man

whosc cnthus1asm led to the format1on of B1rd Strlke Commlttee 'Europe and many

other useful things in addition to his leadership of the Canadian Committee.
. 1 wish you every success in your delibern;ions-in this World Conference:
on Bzrd Hazards to Axrcraft "1 look forward to the continuing work which will

result from thxs 1mportant mcctJng which now bcglne
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"oéénxue'nnnnnxs
1ctgr B.F. Soln!g

Horld Conference on Bird Hazards.to Aircraftf- o

_______________________—-—-——-—-——- .

. ?aris i October: 2“ 19?7

We had the eorrow thie year to learn the death ‘of one of our
-dear friends- and we all deeply adden. -However it ie a privelege for me'
‘to do homage to" Malcolm Kuhring (Mac to his friends) and to his role in
ethe Associate Committee on bird hazards to aircraft both in’ "Canada and in -
Europe. it was. probably because I worked at Hac's eide for 12 years that:
‘ " your preeident asked me to recall to you- the contributions Hac made toward
) eolving the problens of bird hazards to avzation.

Long before the oonnittee vae forued. a nuuber cf'us}were much con-:
cerned about ‘bird hazards to aircraft. I first net ‘Mac at a meeting of ‘
. the Canadian Institute of Aerospace Studies where I had. lectured on bird '
.hazards to aircraft. I was told. that he would be chairnan of a mult1-agency :
to do eonething about bird hazards. I was very much inpreseed by h1m even
- at our first neeting. Hhen the coumittee was forned in 1962, and I became o
aware of the dynamic leadership he provzded, I was: even more 1mpressed. He-,,‘"
had had a distlnguiehed career working on 1arge jet aircraft eng1nes. He -
: made many teets of their. behav:our under a variety of conditions includlng
:those assocxated with lov tenperatures whzch occur during winter in Northern
Canada. "He was chosen as chsirman of the conuittee because one of the most .
~'eerious problems faced by Canadisn aviation at. ‘that tine was damage to jet
englnes by bird ingestion. Hith hia engineering experience, Mac 1ooked
f;rst for engineerlng solutions to the problem. From hzs knovledge of .-

‘engine testing in relation to 1ngestion of toreign objects, he knew -the -
. . ) S , , v . 11m1tations

l.j' Canad1an w11d11fe SerV1ce. Ottawa, (Ontario), Canada ;

Cha;rman,;Former~Associate Committee on Bird Hazards to A1rcraft. 3

3 o f
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of engineering in'dealing with that problem. It was his idea that biologists and
other specialists should be represented on the committee. Tﬁat was a wise choice.
After the first meetings, it became obvious that engineers could not design:
engines strong enough to resist the forces thcy were cxposcd to in bird impacts,
From there on, keeping birds out of the engines was thc committee's main concern.
Mac quickiy learned the principles of bird management and was soon almost as well
informed about ecological management of airficld cnvironment as were many of the
biologists. His ability to grasp the biological principles involved and to sec
how they could be applied to remove bird hazards, cven though his backﬁround wa s
totally different, was one.of the factors that made him an cxcellent chairman.

fte had a flexibility of mind and an active imagination and could see possible
splutions where others saw only problems. The moré 1 worked with him, the more

1 appreciated his ability to envisage ncw solutions to old prbhloms and to convince
others of the need of their'sﬁpport. When he had made up hiz mind that semething
;écdcd to be Jone, it was impossible for him to conccive that it could not bce done.
Hé was always able to borrow or otherwise obtain whatever hc needed in equipment
and ﬂoopefation. The committee ‘had limited funds, but, tﬁat was never a probhlem.
We generally got‘whatch wanted through coopcrat10n,‘<0mct1m0k from agcncxe

that initially had no intention to co-operatc, If Mac wanted radar for study

of bird migration he went to people who ﬁad radar and convinced them that it was

in their best interest to make'thc radar available for thec purposes for which the
commiftcc needed (it. For yonrs, the committee pwncd no radarv vquipmcnf. bDuring
that time, the Cummittcc had access to Dchnsc and Traffiv.control radars right
Cacross Canada, in part of'thc United States and in a number of [uropﬁnn.coqntrh“.
I we nvédvd trnnuportntion. Mac urrnngodvfur it at noe charpe }rnm the miajor
.||rI|ncs ‘or militiary transport services. CIf we needed vxpcrt help in a special
tficld, he was able always to find the cxpcrts and get them to work with tha

cqmmnttcc. We came to believe that with him as chairman nothing ‘was impossiblc:
. : ' ,f? /

J




- __BSCE12 -4
28 October 1977

.~ SECTION ‘4 ~- Introduction by Chairman




BSCE/12 ~ 4
24 October 1977

Report bj the Chairman BSCE 1977.

It is a great honour for the chairman of the BSCE to open this session
with such an audience and we hope for a successful world-wide Zonference.
May I wish all of you who ‘are ‘coming from. such different organisations
and activities in order to see and cooperate to the work done 4n a
Regional Committee; a very interesting week.4

- -We hope also that the friendly atmosphere will help in persuading you

that some other Regional Committee could be established in the near
future.

The last meeting of the BSCE was held in London 24 to 28 May 1976.

The Report was slow in printing and suffered from circulation problems,
but it broke a record:! Its weight was over 2 pounds for the first time
providing problems to those who have to pay postal ratea. So, almost

certainly we are bound to equal in the foreseeable future the standard

b pds bird. But Wlth a very different uaefulness.

On the administrative side we have doubled our productlon of paper -

!' compared with last year and the vice chairman was also fully engaged
" in writing letters. We both hope that the new organisation, if not able

to work miracles, has run smoothly and almost satisfactorily. :If not,
you still have a chance to throw the expected 4 1b book at us.

,Contacts with International Organisations have been established according

to the wish of the Committee and we have now partic1pated in E.E.C. work
on their Draft-Directive on Bird. Conservation. You will see from the
lectures that will be delivered this week that these contacts have been

‘fruitful.

‘ We are glad to welcome here Czechoslovakia. Hungary, Austria, Ireland

and we hope to have them with us- for the meetings to come.

My last words would be to thank "ICAO and the Regional Office in. Parlsj
for the great help provided for this meeting ‘and the world-wide con-

ference which - I hope will be a major contrlbution to the success of
this meeting. ' S ’
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Reports by Chairmen of the Working Groups of the BSCE

- Bird Movement

- Communications

Aerodrome Bird-Strike

- Anal.ysic |

‘- Radaf :

- Sfruc,tural Testing of Airframes
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| 1) u.a. n:nn uovusnr (Cheirlnn :“nr; 3. ninn,'iice'chiirndﬁ - M. BOOHANS)

‘ , Btudy of bird cencentrntiene nni -evelente nnd the drawving up
. ef epecinl nepe ter the infernatien ef pilete nnd eir trnffic ‘services

: 2) H.G. OOHHUNICATIONS (chnirmnn : V.E. FERRY, ' vico chnirlnn - H- SONNETTE)

Study of nll problens relating to the trnnenienion of 1nformntion E , L
oh bird movements which could present a hazard to aviation and’ the . ' o
provieton ot such 1nfornot1on to eir traftic eervicee.

) 3) w.e. RADAR (chnirlnn u.anun:nxn, vioe chnirnnn - u. L. BURHAA)

Dealing with matters associated with the use ‘of radar in the
surveillance. 1dentificntion, nnd eeeeeeuent of bird novenents.

. The vork of the group enbracee ;‘
" ‘a) scientific work on bird migration -

.. b) technical 1nprovenentn for recognition neeeeeurent nnd
‘ ) recording of ‘radar’ dntn on birde

: c) propoenlo for operetionnl use tor rndnr dnta on birde.
‘ h) H.G. AIRODROHES (chntrnnn H. K. PEDERSEN - Vice chairnan - M. H. DAHL) '
| a) Preperntion of genernl recennendntione to reduce ‘the bird
. problems an and around aerodromes. o
b) Coordination of bird control reeenrch nctivit;es between ;'”
States concerned. ’ - : .

| 5) V.G. ANALYSIB (chnirlun LEE muonrn - Vice chnirnnn - n J. VAN
nussannop)

: Developnent of a etnndnrdioed format for nnalyeee haeed on the'
dnte conteined in Bird Strike Reporting forne..ﬂ ; o

6) H G. STRUGTURAL TESTING (Chairlan H.P F- RIGHARDS)

( i ) To exchange infornntion on the reeulte obtoined fron =,,‘

fa) Bird impact. research teeting of naterinle. etructural
- epecinene, windscreens etc. ) e e _ _
- h) Tests to mest compliance with Civxl R AR
o Airworthineee requiﬁ’lnnte ‘ e C

'.(:ii)f; To diecueo nnd evaluate the infornetion 1n order to o
C - provide design guidance ‘material forentlefactory methods
" of producing bird ilpect reeietnnt etrncturee, windscreene
C o Jetee ——
(ii4) To exchnnge 1nformntion on nnnlyticel work.

A (1'&)'3, To establish liason on future reeenrch progrnne in order '
" ko avoid duplication. - TR “3; é;_
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ACTIVITIES OF THE WORKING GROUP

1, Title : Bird vMovement

2. Terms of reference : Study of bird concentrations and movements and
drawing up of special bird hazard maps for
information of Aircrew and aviation scrvices.

3. Progress report :

a) The existing maps, published in 1973/1974, have been revised
regarding the biomass of birds in the various areas of the countries,

: ' b) Revised maps are available for Denmark, Netherlands, Belgium,
France, Germany, Other countries will follow by January 1 st, 1978.

d) the working group elected Mr. BOOMANS météorologist /Belgium
in 1975 as Vice Chairman,

4. Future Program

a) Further revision of existing maps

‘b) Dfawing up of more specified airport surrounding Maps where it is
wanted and seems useful, '

c) Organilauon of informal meeting with pilots in Traben- Trarbach/
Germany with the aim to get their opinion. :

5. Recommandations

a) The bird information contained in the ICAO aeronautical Chart
- o (Denmark) should be an example for other countries and serve
for General information of pilots.

_ : c) All countries published bird hazard maps in the AIP,

|

|

;

|

. b) ICAO bird concentration an migration maps should be combined

‘ into a consolidated presentation for low level flight plannmg, eg

| ‘similar to Belgium and german maps.

l c) The new map should be as simple as poésible in order to avoid
confusion of pilots and it should be used together with Birdtam,
Forecasts etc. : -

‘ ,

d) So far as this.is possible, the above mentionned maps should give a
risk indication within concentration areas in the following categories:
Heavy, Medmm, L1ght Risk,
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e) The new maps should -how main migration routes, They should also show
pos sible broad Iront migration within. special periods/ saisons

) Bird protection areas, which are not a,reas of h:.gh bzrd concentratmn v
should not be mcluded : :

) ICAO should developp a new symbol to show b:.rd concentrat:on area
‘on aeronautical chart, . _




BSCE/12-6 - 2
28 October 1977

Activities of the Working Group

1.

e: Communications

Titl

2. Recommendation from the 11th meeting - London - May 1976

As the group was officially suspended for a time, no recommendation was proposed

to t

he Committee. However, the group accepted to carry out the following tasks

required by the Committee (see 11th meeting report page 11-8)

i)
ii)

iit)

.iv)

prepare and circulate the complete list of addressees for Notam circulation
test of “he circulation of NOTAM dealing with bird movement during spring
wigration 1977 under the procedure already used during 1974 and 1975

prepare a compilation of the already agreed practice (format of the message,
code used, prefixes) to be published in the 11th Meeting Report with the
final aim of becoming a part of Documentation published by ICAO

study the need to collect "Flight Procedures" already used for bird avoidance.

Progress report:

3.1

No survey could be arranged as early migrations started before organisation
for the test could be finalimed. However, it has been noted that radar,
based in Denmark, was sending a routine daily message without giving complete

. information (heading, altitude) on bird activities. The matter would be

3.2

investigated.

The updated 1ist of addressees for circulation of BIRDTAM is as follows:

EDDYZQ, EDAAYQ, EDEEYO, EDDZZ0O, EDDZYN, EGGNYN, EGVCYC, EGZMMKK, EHMCYO,
LFZZNH, LFYXYRSM, LIIAYN, LIJJYA, LIZZNA, EHZZNH, LXGBYN, EDANYO, EBWMYM,
LEZZNE, EPWAYG, EHMRYX, EDZXYT, LTAAYN, ESDAYM, ESMMZP, ESGBZP, UUZZNK
EDNVYO, ESSAZP, EKMCYO, EBMIYO.

Representatives from countries agreed to provide their list and propose
amendments to the comprehensive summary that would be madP available in

" the near future.

3.3

3.4

It was suggested that BIRDTAMn be forwarded to Airline Operations rooms
as pilots seldom visit Flight Information Offices at airports. This
matter will be explored by the chairman.

Purthermore, one observer stressed that where poor communication systems
existed an alternative way to provide proper information to airlines was
required pending a final solution of the problem. :

No further action was taken in order to improve the phraseology, the
experimental period was consequently extended by one year. It was noted
that the Controller would be greatly assisted if at least a tentatlve '
phraseology could be agreed upon 1nternatlonally.

Regarding the "Flight Procedures” it was said that for Military Forces
some well proven.procedures already exist. When the hird nctivity in above
a given level, flights are stopped and aircraft already in flight are
required to fly at a safe level. In some countries Air Traffic Control
directs pilots to circum navigate or overfly the dangerous areas.
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”Fbr Commercial traffic procedures in uee include switching landing llghtﬂ
on under 10000 ft and the noise abatment procedure on take-off. HOwever.
their original purpese was nct aimed. at avoiding birds and ev1dence
of their efficiency is not firmly established. It should be noted that
. the use of landing lights has ‘the merit of providing proof that birds"

. are flying at night.

"As routes in the vicinity of airfields are difficult to change ‘and because

. .air navigation constraints. ‘exist it is impracticable to impose special

. f1ight procedures for: bird avoidance. The Working. Group concluded that
there is a need for internsticnally agreed flight procedures’ to recognise
birds as obstructions and for them to be treated as’ such. o

Tt was also stated that- these proceduree should be developped 1nside

4. Chairman's Regort

4.1 The chairman gees no reason to alter the conclusion already reached during ,
_ the 11th meeting, namely- _ . . .

. "A special effort has’ to be made from the conmunicetion pcint of View in
order to convince people of the urgent need for . the information carried
‘by birdtam or bird warning forecast" : : -
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ACTIVITIES or.rnn'HORxxnc'anUp -
1. itle. Aerodrome
2. econnendations fron the lltg -eetigg Logdon - Haz 122

2. 1 The Working Group is to prepare a summary document to be used

: by airport manager. ‘The information provided by: ‘Working Paper -
No. 2k is to be transferred into a check list by the Working 4
Group . -

2.2 Each State shall provide details about
- a) successful’ bird dispersal devices
b)- devices judged to be unsuccessful

v in order that the Chairnan of the Working Group can distribute -
- a consolidated report for the next meetins. _

2.3 Each State shall provide local and national regulations applying

. to Garbage Dumps and to eontrollable bird movements (eg racing
pigeons). . , _
(See Stockholm recommendation No. C. 2)

2e h In order to avoid duplication. uenbers are requested to provide
information they may have through  their national organisations
. about’ the activity of ‘the International Organisation on matters

. relatins to the Group activity. . .o . -

2.5 Chairman of the Aerodrone Working Group will collect observations
“made by States on ICAO Document 9137-AN898 Part '3 "Bird Cortrol -
and Reduction", and send the agreed amendments’ by an ad hoc group
of thoee received ‘before 1l January 1977. - o

‘3, Progress Report

*3 l After presentation of w.ps 27 by L.S. Bunrma, Holland, on the
’ subjeot "Installation of bird control units at 6 airforce bases"
.an exchange of views took place regarding both the passive and
the aotive methods to discourase birds from aerodromee. ;

3 2 After tstroduction by Hr. Graffin from the environmental section
of E.E.C. on a E,E,C. Directive dealing with bird conservation ..
‘1t was agreed that B. 8.C.E. should demand that the. interest -
of aviation safety be secured, Some working group members felt
that the: working group should demand an .exemption from the . o

: Directive, others felt that the working group should state clearly
“‘that aerodromes managers etc. were entitled to kill and haress N

1 birds on aerodromes and elsewhere in the interest of aviation
safety according to the national regulations. It was finally ‘
agreed to accept the bolow reoommendation. ' PP S

3.2.1 The 'orking Group notes that the proposal of a Directive
fron the E E.C. dealing with bird conservation provides

B
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3.3

3.4

3.5

3.6

3.7

}" 8
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for derogations to protect economic activities from damage
caused by birds but reaffirms its demand that aviation
safety shall be mentioned in the list of reasons for which
Member States may derogate from the measures of protection
of birds foreseen in the Directive.

3.2.2 The Working Group recognizes the necessity of a wise and

. controlled utilization of this possibility but asks the
Council of Ministers to adopt such provisions dealing with
this point as the responsible authorities of the Member
States would be sllcowed to take memsures within a sufficient
range of action to prevent the damages to aviation safety.

3,2.3 The Working Group asks that when the Commission examines
the measures taken by the Member States in implementation
of the provisions for derogation, it will be advised by
competent experts in reduction of bird hazards to aircraft
such as National Bird Strike Committees.

3.2.4 The Working Group notes with interest that the Directive
provides for the development of research in order to allow
a satisfactory implementation of the Directive in parti-
cular dealing with behaviour and migratory movement of birds.
In this context the Group asks that aviation safety will
be mentioned in the list of themes of research.

The Working Group agreed to carry forward recommendation 1 from
B.S.C.E. 11 it being understood that the summary document in-
cluding the check list should be based both on the replies to
working paper 2i4 to the 1lth B.S.C.E. and the answers mentioned
in E.C.A.C. letter of April 28, 1976. )

The working group recommends that the chairman shall send out a

' questionnaire to all states represented at the meeting at least

covering the items mentioned in rec. 2 and 3 from BSCE/11
Aerodrome Group and the addressees will make sure that the
questionnaire will be answered within 2 months. Upon arrival of
the answers the working group chairman will make a list in order
that the items mentioned in the questionnaire can be discussed
in more details at the next working group meeting..

Although the recommendation 4 from BSCE/11 was still valid it
was felt unnecessary to repeat it. '

The working group noted that the vice cheirman of BSCE had taken
over the collection of observations made on ICAO document

913 A~AN.898 Part 3 and that consequently it was no longer the
duty of the chairman of the working group.

The working group agreed that it should elect a vice chairman
to the group. . :

Thevworking group elected Mr. Kurt Pedersen, Copenhngeﬁ’Airport
Authority and Mr. Hans Dahl, Directorate of Civil Aviation,
Denmark to chairman respectively vice chairman. :
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ACTIVITIES OF THE WORKING GROUP - . . . 280ctober 1977
| I. Ditle : Analyeie - . S R o

2. Recommendatione from the IIth Heeting - London - Hax Igz

.‘a) "The Committee recommende that all conntriee ehould be asked to review
- their reporting eyetel on non-damaging as well as damaging etrikes. -

'b)  The Committee recommende that all countries ehould eetablieh a eystem

' ~for the proper identification of bird remains, noting that: identifica-
- tion is possible from remains as small as one’ feather, or from a’ colour
g photograph of a carcaee. : . :

) _ That the Chairman aeke ICAO to. requeet each State. that

(1) on receipt of a bird etrike report involving an airCraft of that
State but occuring at an airport. in another State, to send a copy of
such report to the State in wlich the etrike occurred and

-(ii) that the State in which ‘the etrike ocourred ehould in turn forward
vit to the aerodrome concerned., v .

fd)' .That all countriee ehould inetitute the measures of para B(a) and 3(b)
" by sending the report to the appropriate name on. the 1iet to be supplied
by the Working' Group Chairman. . ,

. 'e):15That ‘the Chairman ‘of the Uorking ‘Group should eend the appropriate mem-
. bers of the Working Group modified sets of Analysis Forms, in order to
. make the changes agreed at the Working- Group Heeting.. :

L) That - the Chairman of the Uorking Grpup ehal1 circulate propoeale for a -
o Computer baeed data storage and analyeie system. o

g) :'That it is recomnended ‘that. for Deeign Requirement and Teet purpoeee the
specific bird weight ehould be quoted and worde ehould not be need T

“d.e. y 110_. g (I/h Ib)
o © 675 (r 1/2 Ib)
908 ‘g (2 Ib)
" I1.8T Kg (4 Ib) -
- 3.63 Kg (8 Iv)

- However, for statietical and neecriptive purpoeee etc the follouing
should be used : N

- Wyery enall L belew 10 g (I/# Ib) ’

© small "between III g and 681 (I 1/2 Ib)
"medium . - 681 gto I.8I Kg (4. Ib)
‘large - . . 1.82 to 3.63 Kg (8 Ib)
very large - over 3.64 Kg" :

A'ICAO is “to be approached by the Chairman of the Committee to adopt thie :
propoeal. : : _ ol




Analysis ﬁorking Group -2 - BSCE/I2 -5-4

h)

i)

That the Association of Europeah Airlines be approached with the
information contained in Bird Strikes to Buropean Reglstered Civil
Aircraft.

That information on Serious Civil Accidents due to bird strikes be
sent to the WG Chairman in order that Quarterly Bulletins mny be
circulated.

3. Progress Report

2.1

2.3

Notes of the major points from the Analyeis WG Meeting in London were
sent to those who atiended ihe Meeting, in sddition to the Chairman
of the other W3's,

« The {ollowing countries have sent Analysis in BSCE form since the

last Meeting :

CIVIL MILITARY
Belgium I975 - Belgium 1975
France 1975 - Canadian Forces
Denmark 1975 1976 Europe 1975
Finland 1975 - Denmark 1975
Netherlands 1975 - France 1975
Norway 1975 - Norway 1975
Switzerland 1975 1976 Sweden (too late for inclusion)
1975 1976

UK I975 - UK 1975 1976
Sweden - 1976 US Air Force

: Europe I975

Other countries will be sending theirs soon.

The following papers have been prepared from the information supplied
tt the Working Group.

"Bird strikes during 1975 to Puropean Registered Civil Aircraft"

"Buropean Military Aircraft Bird Strikes I975"
strikes

~ "Analysis of Bird/Reported by European Airlines 1972 to I975"

2.4

2.5

2.6

"Bird Strikes to Transport Aircraft Jet Engines"

ICAO State Letter NA 3/32 -~ 76/III of I4 July I976 requested that when
a bird strike occurs outside the country of register, that country and
appropriate aerodrome authority should be informed. Further efforts

S owill be made to implement the State Letter.

Some progress has been made in obtaining the costs due to bird strike
damage.

Modified sets of Civil Analysis forms, deleting some items and adding .

"Weather" and "Use of Lights" were sent to appropriate members. The only
change proposed this year is to modify the form on Costs.,

s
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A draft Specification of a Computer Data Base has been circulated for
comment to the appropriate people in the working group. - S

' Comments have been received from most members and these ﬁaye;beeny 

‘discussed and agreement reached on-any changes. The WG Chairman has been

' asked by the CAA to make the following statement :

- The UK CAA Computer Services Branch have made a cost and feasibility
“study of the draft specification which was circulated to you. This study

" " shows for the UK bird at:iko~dath»the~cqqt'1d not justified and we would.
" not proceed. However, if the data base . were to include European parti-

‘Thq:coitl are as followp:ft"

cipants, with the extra cost bping shared by the Buropean participants,
then we would proceed. ' ' R P

A“‘(i)'_bﬁrogéaumihg and‘seftint"up'cOat'of £ 6,000 to be shared by Uk and

‘European participants (the US Air Foree are prepared to consider
- £ 1,000 of this). - T . P S

“(11)"§nnuallcoat of £ IéOOO”iO'Be'ihared by European participants. All

2.8

countries have different numbers of bird qtrikea,'however, since v
. everyone would have equal access to the data it is suggested that
- all countribs‘lhould~cqntribuio equally. Each country would be ’
~ expected to provide the data already coded on the forms (or cards) -
. which would be provided. . . e L '
'However, there are possibilities of using/computer facilities, and. o
‘this is reflected in the Recommendations. SRR S

- “Th§ B8c3-Chqiruahvagroodito,sond“a.leftér.tbAéhch country involved
_‘requesting an answer. by Ist Jan I8 . S R

e amount of information svailable for the Sericus Civil Incidents Bul- -
. "letin has only justified sending out one issue, NO. 2 being sent to -

Chairman of Bird Committees and,peraon_responqible_for civil analysis in

' each country on 26 July I976;»Another'v111 be iqangd_aho:tly,;and‘info:- .

“mation is being collected. .

" At the request of the BSCE Chairman the WG Chairman has compiled the

. Analysis Working Group Code of Practice for submission to the European -

.‘civil Aircraft Commission. R

2.10

Tﬁe,chairman neportéd'thai as he -had a nupbef otftaékp.fhat_requiféd’a

- higher priority, he had been told by his Director to request that other

‘t‘f'némhers of the WG must be asked Sei:éake on a much. greater share of the
- worke. The setting up of the Computer. system could resolve some qfvthia.
. At the Working Group meeting Mr. J. van Dusseldrop from the Netherlands

Miniastry of Pransport Civil Aviation Department agreed ‘to undertake some

;-'bf,thia work, and to act as Vice-Chairman affthcnlnplyoiu,working‘Ggoupg
. This must first be agreed by his director. . .- IR KA S

a
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Activities of the Working Groups

1. Title: Radar Working Group

2. Recommendations from the 11th meeting - London - May 1976

The Radar Working Group reminds all BSCE members that future radars currently being
developed may incorporate digital or computer-aided data processing, which will ex-
clude unwanted targets - such as birds.
In the case of radars with electronically-ascanned serisls, data processing may be
used at the input of the radar, and in other cases data processing may be per-
_ formed at the radar which may be sited a long distance from the airfield.
‘  The Committee then recommends that these types of radar be fitted with a raw
" yadar display which could be used for bird observations.

3. Progress report

3.1 The WG agreed:
- Because of the increased use of digitalized and secondary radars, it was
desirable to amend the recommendation of the 1lth meeting. (see para 5).
- That the terms of reference should be amended to draw attention to the
different areas of work covered (see para 5).

3.2 The countries represented at the present meeting reported as follows:

- Belgium is continuing to use their computer-aided echo counting system.

- Denmark is testing the "Faust" electronic counting system on different
radars and takes 16 mm films. Threshold adjustments are made to exclude
wave and cloud echoes.

- Prance has no new projects; some radar films are usually taken during
migration periods and multivariate statistical analyses had been applied
to data from the Paris area.

- = The Netherlands have investigated the bird movements in the vicinity of
_power lines using a tracking radar; bird conservationists claim heavy
mortality near these lines. Echo signatures have been recorded and
computer analysis of the digitalized data is planned. They are adapting
the danish "Faust® system to a multi-beam radar; it will be ready for
use in spring 1978.

- Sweden . makes daily fo t8 during the migrational season.
Polaroid photos are taken at thi¥ ;33ﬂ¥5!r radar stations. Statistical
analysis of weather and bird migration data has been carried on.

- - Switzerland has carried out no new obmervations. Evaluation of accumulated
' " data covers the following topics: evaluation of digitalized echo signatures,
: ~ multivariate analysis of weather data and measurements on height and
< ‘ density of migration, horizontal and vertical concentration of birds
: along lead1ng-linea._
.- In Uganda some radar studies on bird migration have been done at Makerere

University.
. In rodornl Republic of Germany, studies are under progress and reports
will be availadle for the next uooting

- In the USA different research groups are involved in radar studies on
birds. Most of them are concerned with the mechanics of bird migration.
With respect to the bird strike problem significant work has been done
to elucidate the relationship between bird echoes and the actual number
birds moving, and betveen weather and migration.
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'5 3 A eman eub-group diecueeed technical details of the two moet important
methode currently in developuent: o o v .

-a) electronic counting .
- Current capability: - = - ' ' : B
_One system (Denmark) can’ give counts of bird echoee detected by the .
~“radar and expressed as a percentage of occupied to. .available counting
area. This system can be velated to a deneity scale and uses unpro-
¢ cessed video. The gates. ‘for counting can. be’ adjneted in size and azi-
“mut, but -are used at fixed distances. - .
One system (Beliium) can give counts of bird echoee in areas chosen
" by the controller on the radar screen.. This eyeten uses processed
: video. and automatioally gives a printout on an electronic display
. ‘device of the echo deneity and the epeed and direction of selected .~
© . .bird echoes. .
- = Desired- capability: : . _
To count the number of echoee and to measure the amount of en'ergy '
received from thess echoee. and to relate these data to the amount
of bird biomass. in the atmosphere per unit area.
T It will ‘thes be poeaible to calculate a bind strike probability scale.
. 'If possible altitude ‘information should be included in these data. '
* -~ Some practical points to be coneideredz
- One needs pulsed radar vith acceaa to rav video and vith a‘high dinamic '

_ range.
* One needs to locate areae vhere bird echoee are aeaily detected and
- 'areas free of permanent echoee.
" .When using radars with special circuits (e.g. NTI, src) or settings
. (e.g. linear or circular ‘polarization), care should be taken in
E f‘eelecting sampling sectora and in ealibrating the ef!‘ecte of the
.. elrcuits or eettinge

: b) multivariate statistics on weather end bird nigration de.ta :
" - Some points to be considered: L :
- With respect to the deperident variable we heve clear].y to- diatinguiah
' between . migration traffic rate (depending on wind) and the density
. (or volume) of migration (birds per unit area or ‘unit volume). For
~ - the calculation of ‘bird strike risks the density has to be used.
. It seems that with current methods only about Soff ‘of the variation
. in the activity of migration can be explained. . Inprovemente seem - o
© to-.be possible when analyses are confined to single species; further . -
~. improvement .by accounting for the number of grounded migrante available ’
.and their migratory readiness is dii‘tioult to attein. -
"1t has to be checked for dependent and independent variables, if they
are nomally dietributed, appropriate tranefonetione have to be uaed.

4. Progoeale for future work o

- a) 'migretion research : :
-~ . statistical snalysis of improved data (eee above)

o = compariaon .of densities and ‘height distribution over land and over sea
analyses of the movemeénts. of different epeciee or poupa of birde
analyses of bind, movemente along leading-lines. -

‘weather dependence of deneity, height and direction of migretion. :

") _improvement of methods
v - electronic’ counting . v
—-calibration:of different typee of radar vith reepeet to bird nunbere and

o _“types of birds - ‘ R - o
L bird recognition by signature analysis. -~ - e i : g
~- means of quantification in terms ot heigbt. ' ' e 0
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- 3 -
¢) application ,
- application of forecasts (longtime, day-—to—day)
- actual information to pilots
- application of echo signatures for the recognition of behavioural
differences (e.g. different flight levels for birds of different size).

- training of flight controllers in bird recognition
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ACTIVITIES OF THE WORKING GROUP

1.
2.

Title : Structural Testing of Airframes

Introduction

The Working Group was reminded of the terms of reference agreed at
the formation of the Group in Btcckhoelm; June 1975 and that theee
were the basis for the recommendations in respect of work to be
done, arising from the First Moeting of the Gronp in London, May
1976 : nemely.

Terms of reference

(1) To exchange information on the results obtained from :
(a) Bird impact research testing of materials, structural
specimens, windscreens, etc.

(v) Tests to show compliance with Clvil Airworthiness require-
ments.

(44) To discuss and evaluate the information in order to provide
design guidance material for satisfactory methods of producing
bird impact structures, windscreens, etc.

(441) To exchange information on analytical work.

(iv) To establish liason on future research programmes'in order
to avoid duplication.

Recommandations from First Meeting (BSCE If 11- London , May 1976).

3.1. That, in support of (1) and (iv) of the terms of reference,

Members should supply to the Chairman of the Working Grouyp

" (a) resulte of any bird impact testing together with geometrs
details which have been completed by theire organizations.

(b) details of any future testing programmes by their organi-
zations. .

3.2. That, in support of (1i) and (1ii) of the terms of referenc-.
Members should supply the Working Group Chalrman with details
or any methods of analysing the bird impact resistance of
siructures correlated as far as possible with testing
oxperience which have been done by their organizations.

3.3. In order that the Chairman can commcnce the work of draftin,
the initial manual material in time for the next meeting,
reports should be sent as early as possidle hut, preferably
not later than the end of October 1976. ’ :

:‘.I/COG
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k. Progress Report 28 chf:ob:‘e‘r 977-_
This present meeting spent 1ta'timeAreviéwih§ §rogré§§ made agﬁihst
these recommandations. Briefly, despite Recommandations (3), nothing
S :;ai produced until this meeting and then only by France and the
-Strncturé;”‘ S DT e T e s
- These :epértjaro'attachGQ qnaigro-ontlinod_as';oiloﬁg 3

- 4.1, Summ ry of Bird Impact Research Tést'Pfo':ammé,hade py Centre

' d!Essaie.Aoronaut1‘ﬁ6 e Toulouse, January 1977.

A comprehensive programme of testing of windscreen transpa-
. rency designs and materials involving around 200 bird .
" shots and of leading edge structures has been accomplished.
' This report summarises.the first part of testing and the-
analysis. of results. Formulae for required thickness of
windscreens ig given in terms of forward speed, impact
angle and bird mass for different forms of comstruction
and materials. The results of the leading edge structural
testing has been compared with the formulae given in o
" RAE TR 72056 and preliminary findings indicate an acceptable
. degree of accuraoy of these. formulae for initial deaign work.
. i Independent analyeis of the test results tends to confirm
. that the energy generated can be correlated with the area
‘of the section destroyed (i.®. perimeter of hole times '
.. thickness of material) and that the tickness of the adjacent
~ parts are adaitive (such as e leading edge slat skin plus
" the leading edge skin. of the fixed surface). : . T

4.2. Falcon 10 - Bummary of Bird pact Tests, January 1977.
. This reports on the 4lb bird strike tests made on the -
windscreen and empennage and also on the 81b bird strikes .
" ‘made on the latter. Thé conclusion is reached that the extent.
‘of damage produced by the 51b .and 81k bird strikes on the ..
" empennage differs 1ittle for the same forward speed conditirr-
- since thewbiggbr-bird.tendb”to-bo split and deflected. o

o i#-};-Imgaéf‘Resistanéé'of zipibal‘Enﬁenhangsfruétute'to 8 b

. Bird - CAA.

Thie report is on tests made by Shorts on empennage structu-:

during the development of the BD3-30. The :esults”have.been :
- compared with the formula in RAE TR 72056 and show an - .
"acceptébleﬂadeuracy_for the latter. - S

' '4§h.1B1rd Im acf‘Reqiﬁtance’q£ A1rcrdft‘H;ndaéféqﬁi AJCAA *"“

" This is -a preliminary report on the findings of a comprehens.
“-sive test programme made by RAE on a wide range of windsereen .
. designs and materials. Formuw_ae for the design of dbird.: . )
" impact resistant windacreens are given: The disadvantages .° .
“of the heated thick PVB 1nter1ayor-tpr'design-aret:evaalad. o

v.'iﬂk.../;f.
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4.5. Effect of Temperature on the Resistance of Glass-laminated
Windscreens to Bird Impact - CAA

This Note will form the basis of a U.K. Aeronautical Informa-
tion Circular to be issued by the CAA. It draws the attention
of pilots and operatorstv operational prowlems which may ari-
se in respecs of the type of windscreen presently in wide-
spread use which relies on the heating of the thick ¥5
interlayer for bird impact resistance. The problem concerna
on the one hand, the possibility of too low a temperature .
i1f insufficient time is given to warming up the windscreen & -
take-off and, on the other hand, too high a temperature

of the windscreen which can result if the aircraft is
allowed to stand in the rain.

The following are the more important points made during the meeting.

: (1) Whilst recognizing the valuable ploneering test and analytical
work accomplished in developing the formulae given in RAE TR 72056
there is a need to confirm these formulae for bird weights parti~
cularly beyond 4 1bs, and also for further test and analytical

_ work to extend the formulae to cover a wider range of forward
facing structures likely to be met in design. Guidance on design

. for energy absorption capability, such as the use of foam, or on

the use of splitters would also be welcomed.

(2) It is highly desirable that derived formulae should give some
, guidance also on possible gross distsrtion effects, since pene-
. tration is not the only criterion. Distortion could lead to possit:
‘safety hazards such as the jamming of controls, disruption of
systems or the leaking of fuel. The french testing programme is
endeavouring to give some guidance on this and also on the possibl
change of trajectory of the bird remains following penetration.

(3) . It is unlikely, however, that formulae can be developed to the
egxactitude that all safety implications can be covered and this
emphasizes the importance of appreciating that the formulae are
primary for initial design guidance and that final proof of .
acceptability rests on testing of the actual structure in the m:.
vulnerable areas. . . :

) Arrangements will be made for a meeting betwen the RAE and CEAT
to discuss the results of their separate test programmes andz
correlatiop_of methods of analysis. ‘ , L

i- ' (5) ° The packing of a bird into the breech of an airgun has the resul*
‘ . : S of compressing the bird into a denser mass and it was agreed

l L " that this was unavoidable in testing and is likely to lead to

o conservatism in the. test results at the highér‘bird.wgights.

(6)  The likelihoud of multiple strikes occuring was considered, but
it was agreed that from the statistical evidence available the
spatial distribution of birde within a flok is likely to be
such for large birde that the spacing between strikes is great

'0./000 /vf‘&.j

}

J o
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" enough for the strikes to be éonsidafed,f&lbé;independent
of om another. There is a need, nevertheless, for more sta-.

tistical evidence on spatial distributions df.bipdaiwlthin A;:

flogka‘to'confirm:this'v1ew.

. In recognizing forward speed as the most critical parameter.

. ‘influencing bird strike damage, it was agreed, nevertheless,
that it would be difficult to formulate practical operational
‘advise to pilots on sdow-down, except perhaps for larger. .

~ birds whose movements were possibly more predictable. Nontheler~
-4t was noted that the imposed ATC restriotion of forward

speed to 250 knots below 10,000 £t in the 'US prodiuced a

. pratical benefit in providing additional bird impact protec-
‘tion on existing aircraft designs

vhen operating in the US.

It was agreed that the attention?of.pilotS'and'opérators should

be. drawn to the conclusion of the UK study of the influence
of operational conditions on the actual temperature of the
type of windscreen which relies on the maintenance off. the

 temperature of its thick PVB inter-layer at an optimum level
_for adequate bird impact resistance. ... - '
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5. Recommandations : The following have been approuved by the

Committe a8 W.G. Recommamdations.

5.1. That, in support of (i) and (iv) of the terms of reference,
. members should supply to the Chairman of the Working Group.

a) results of any bird impact structural testing together
with geometrie details which have been completed by their -
organizations.

b details of any future tésting programmes by their organima-

- . ! 1‘ - 5 - -

. : BSCE/12,5 « 6
i
i tiona.

o 5.2. That, in support of (ii) and (iii) of the terms of reference,
~ members should supply the Working Group Chairman with details
of any methods of analysing the bird impact resistance of
structures correlated as far as possible with testing cxpe~-
rience which have been done by their organizations.

5.3. That the future contimstion of the Working Group be judged
against the response of the participating countries to khuse
recommended tasks of 5.2. and 5.3.

5.4. That the attention of the Analysls Working Group be drawn
| to the need for adequate information on the spatial distri-
‘ bution of birds within a flock for the large bird sizes to
| enable a check to be made on the assumption that multiple
i bird strikes can be considered to be covered by the present
| single bird strike requirements.
| (This was supported by aircrew representatives).
|
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_.st:géturgi Tebting of'Airiiqmebj'

_ ‘%775,139comﬁ datibnaf: ,250 £611owih3 haééiBednfapﬁroﬁyéaﬁby;thé-commiitee'”,'
o I qg.céhmittsévRecomm&ndatidnB'_J s k |
5.1.  That, in view of the lack of reponse of participeiing
. countries, with:the exception of France and the UK, in
forwarding any infg:mation,to:tho;ﬂorking Group as o
requested at the last meeting, a member should be appointed -
- by each participating:country to be responsible for reporting -
"to the BSCE progréss in support of the recommended tasks '
‘of 2) and 3) as follows of the Working Groups. :

5.2. .'That'theiatteﬁtipn of;pilofa‘and'bpeigtonﬁ“ahould;be drawn
. to the deteriotation in bird impact resistance of ‘windscreens
which rely on the.mgintenance_qt an optimum_témperature for
_strength if. - - : L T '
*-'inlutliciéﬁt'timé'ib*gifhn for warming up the windscreen
»_;}héfore take-oftior".“ ' : e S A
.= the temperature is too high bpcipsaﬂthéfdifegatt has
7 Deen parked in the sum. ..
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Structures Working Sroup

. Impnct Resistance of Typical Fmpewnape Structure to &1b By o

1.

Introduction

This report is presented by kind permission of Short Bros. fo Horland
and is a summary by CAA of tests completed by Hawker Siddelwy Aviction
on behalf of Shorts.

The Short SD3-30 based on the earlier SC7? Skyvan was requir.d o mrni
the 81b bird impact resistance required by the US Civil Airew sihirocos
Regulation given in FAR 25.631, an extraci of which reads:

"The empennage structure must be designed co assure caparility of

continued safe flight and landing of the airplane after inract
.with an 81b bird when the velocity of the airplane (relative to the
bird along the aircraft's flight path) is equal to Design Cruising
Speed V., at sea level,"

The following testing was done on a SC?7 empennage in desisn develoyrmant

of the SD3-30. All tests were cdone with an 81b bird fired from a
compressed air gun to give a speed on impact of 240 mph.

Test Procedure and Results

The type of 1eéding édge structure for the fin and tailplane was
determined by bird strike tests on local specimens (see Figs 1, 2 & 2).
Strike No. 1 penetrated the nosing, causing also internel damnage. fire

nosing was modified according to Figure Z and subjected to Strike No. 2.

This specimen was not penetrated although there was consideradble local

buckling of the nose section.

The SC7 empennage unit (fin, tailplane and rudder) which is of similsr
design to the SC3-30C was then tested according to Figure 4, Reinforcements
of the leading edges of the fin and tailplane were made as in Fiecure 2 aud
also of the tailpiane to fuselage drag attachments. Strikes los. ! and &
were then made with the following resulis: ' :

Strike No. 1 - The birds did not ‘penetrate the specimen bul produced local

buckling of the nosing and nose rib as tefore. The Jawer surface .skin of
the tailplane aft of tnc front spsr was slightly buckled in a shear
buckling pattern. :

Contd.. %} :
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Strike No. 2 - The bird did not penetrate the specimen but sgain produced-

" Tocal buckling of the nosing and nose rib. The fin énd rib was distortcd’

" causing local fouling of the tip of the rudder horii.. This was overcome by -

" applying light hand pressure .to .the rudder. - The upper surface skin of the

3.

“tailplane was ‘buckling aft of the front spar in a shear buckling pattern.

Thare was no spparent.damage to the. lugs ‘attaching the tail unit to the
fuselage side. . - 1 R o

Conclusions

The reinforczd erpennage strycturé 6f*the‘sc7‘descri§§dfhés begh_shbwﬁfto '

withstand successfully in two critical positions the impact of an 81b bird .
at 240 mph. . Although there was some permanent buckling of the fin and

-tailplane covering skins the remainder of the primary structure was undamsged.
The stainless steel leading udge would appear to have acted effectively as .a-

" bird splitter in preventing penctration.

The SD3-30 émpennage has.been further improved bj_extending the stainless
steel leading edge to give a better attachment to .the top fin, and. the end -

" rib has also been reinforced. The tailplane skins between the front and =~ .-

' ‘year epars have also been increased in thickness. from 018" to 0.35". This

" latter change not only improves buckling:capability but is to offset the 7"

increased fin 1ength'df the £D3-30.

The above test results have been compqréd'by CAA with‘tﬁé:empirica1 formula

" given in RAE Technical Report TR72056.- - . -

.Fbr théfnnhodif£e4 i§a¢ihg‘édge‘pénbﬁ;atidﬁfbcéurféd af'2u6,ﬁph; e
whereas calculations would suggest at least 256 mphe - .
For the modified leading edge no pénétrétionﬂpccurredrkt'2R0'mph;
cglqulétiqns'would“suggest that this could occur at_qrqund§28? mph. .

Since ihe'fest'Qork'béhind the‘establishmenf,of'the formulae . in TR72056 f

-.was not taken beyond.a-bird.size;in;exceaa'of 41b, it is considered that

the comparison given above tends to confirM'that,therformulae are of the.

.. right form and ‘sufficiently. accurate foir initial design involving bird.
- ' -weights above Lib., It is urged, however, that a further check be done

© above ‘ilb.

of 'these formulae from bird impact tgst results inVolVing'hixd weights
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;. 3ird Strike?CQmmitgee:Eufobe ?'Méeting in”Paris o
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. Structures WOrking'Grduﬁ\_'

Bird Impact Resiétance.of*hifcraft Windscreens - 7*'.i'i AR : I
4. Introduction

- For a number-of'ycarsnpwVit‘has‘been U% practice to make’ppeliminary
‘désign. estimates of bird impact strersth of windscreens using RAN

' Moré re¢ent testing of windscreens consisting df thi¢K'pO1y§ihyl
. butyral (PVB)'and load bearing glass layers showed that ithe resistance -

" of gold film heated windscreens in ‘'a controlled environrent, giving

that for the same design of screen but with the ‘edges heated.. - .

;Atfthé'séme'timc;.cémparatiVe,fests of hulti-laminated”théfﬁgilf- v
tbughenediglaSSjpanels. assembled using thin PVE interlayers.,shOwed'

T.N. 106. The formulae ir this report were based largeiy «n US dnta
generated in-the_lat¢~19h0's, Al S A 2

of the two materiols were not additive.. Muéhvmoreuimgortantlj.‘tests

cold clamped edges to‘the_screén;‘resulted in shear failure-of the .
thick PVB layer around the panel “edge at impect cpeeds well below ’

that these had at least the:same impact résistance<of-tha;,qfﬁthb'thick'

" PVB layer type in which the edges wers heated, - Sinne‘these.multi-v -

jaminate designs are not depéndent,upon_neating.fbr vird impact - .. .
resistance (which is a.major cause of unreliability), these. results are.

' ,cdnsidered*to:haveiendedianyAgoqd reason for the use of the heated thick .

PVC .layer as the ‘energy absorption medium for the pasis"of;design;of:

. bird impact resistant windscreens. ‘ ' .
This preéent'preliminafj repor£ gives”theJlatest rés&l£§ of UK téstingﬂk ‘
of variousALypes_oI;wipdsCreen design -in comparison with the thick P73 L N

C2e .

Specimens were 635 X

layer typee.

Results and Conclusions

. Tests have ‘been made (in the 1960's) of m@ﬁo1ithi¢ a&dﬂ1amina£é4‘

specimens of shermally toughened glass, chémically'toughyheé glags,«' ‘
as~cast acrylic.and'stretched acryliczu-Aitotalﬁof 185_specimens-wer§.;’

_teSted;and'347~bifd'impapt34maée.»

“h?ﬁﬁmm-yithnrbunded corneré.A;.ﬂ“
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"With laminated thermally toughened glass (TT3) the ollect of

encastration depth was examined. Tests were made with 10, 15 and 271
encastration. Little difference between 15 and 21 mm but resulis ot
10 mm much lowver.

Minimum encastration of 15 mm is recommended and all sunsequent tests
were made at this encastration.

Ktfect of temperature on TTG panels. Tests st ~h0oG, 43000 and norma
tempereture range 16-26°C showed a 10% redusction in penecivation specd
#t $he temperature extremes.

Bffect of panel thickness was examined with monolithisc and laminnted
panels over the thickness range 16.5 mm to 47.6 mm.

Impact angle over the range 459, 539, 600 and bird weight 0.46, 1.14 .
and 1.82 kg were investigated. -

Effect of strike near panel edge was also investigated end showed
upper top corners to be more vulnersble than centre or lower edge
strikes. '

Derived formulae takihg all factors into account and defining resisiunce

‘as non-penetration in the case of monolithic panels and at least one

main ply undamaged in the case of laminated panels:

(1) Thermally toughened glass

(For monolithics within present production thickness capability
and laminates.)

t = (0.0925 V. cos 3fw y 115
for t S 25 mm
and, t = 0.1475 V cose 3,[\4
| for t » 25 mm
where, in these agd the following f{ormulae,
V = apead (kuots)
t = total thickness (mm)

‘o = impact angle (degrees), between a line drawn
normal to the windscreen aud the.line of Iiight

W = weight of bird (kg)
(2) As-cast and stretched acrylie

(0.0466 V cose “afW ) 17

Monolithic ¢ =

‘Laminated t = (0.0393 V cosX BA/~N ) 1.5
(any number

of plies)

s



'The types of windscreens covered by (1) and (2) above are not dependent
;upon heattng for the;r b1rd 1mpact res1stance. . .

: For: comnar1son, the exist1ng formula for thlck PVC 1am1nated w1th
. therwal j toughened glass is as fOllOWb.z<'.'

(3) 'rhmc pvc 1an1nated with' t‘xermally toughenm gla%. R

t 1 27 antilog1o V cos‘(

260

. This assumes that the PVC layer is fully heatcd, 1nclud1nv thé‘.”
edges. .

It should be ‘noted that tho above formulae are for the 1mpact res:etanon
of the windscreen jtself, including. 'any clamped edge effect of ‘the

"imountlry, and do not cover the capab111ty of the surroundinp canopy

. structure. Thus, the forinulae should be treated as being of part1cul;f_

value foi pre11m1nary design &nd for full confidence .should be’ fol]owed
by‘tepts on the windscreeus rounted in the canopy ntructure.;
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Effect of Temperature on tine Resistance of Glass s.aminated Windscreens

to Bird Impact

1.

2e

o 3

s

Adreraft windscreens designed to be rusistant to bird impact, genexrally
include a layer of electrically heated voly-vinyl-butyral as the main
"pird resistant" member. Tests carried out at the Royal Adrcraft :
Establisnment demonstrated that a significant deterioration in bird
impact resistance results if the tempersture of the vinyl layer is not
maintained at the optimum temperature. A problea can Lhus arice if the

‘windscreen is operating at too low or too high a temperature in

relation to the optimum value.
. 7

It is the purpose of this Note to draw the attention »f pilots and

operators to this possibility, particvlarly under take-off conditions,

_on this type of windacreen. On the one hand, too low a temperature

can result if insufficient time is given to warming up the windscreen
and, on the other hand, too high a temperature of the windscreen can
result if the aircraft is allowed to stand in the sun.

In the case of the former, as an indication of the "warming up' time
wvhich should be allowed, the windscrecn vwsed by RAE in the tests referred
to, took at least 15 minutes (with an outside air temperature of 109C,)
after the electrical heating system was switched on, for the vinyl layer
to reach the optimum temperature. In lower air temparatures, the
required time, of course, would be longer. The degree of heat selected

at the windscreen heater control switch has little effect on the time

taken for the heat to penetratg'the thick vinyl ply.

It is therefore important to switch on windscreen henters at -a sufficiently
esrly stage, before take-off, to ensure that windscreens are properly
resistant to bird strikes. Windscreen heating should be switched on for
not less than the period stated in the aircraft Flight Manual. If the
manual provides no time guidance the windscreen heater should be switched
on at least 15 minutes before take-off. T .

A similar deterioration in bird impact resistance can arise as a
result of overheating from solar radia*tion, due to the aircraft standing
in the sun, and cases of overheat warning due to this have occurred in

:practice.‘ Since the level of overheet under such conditions will not
be known, pilots are warned that a take-off should only be proceeded

with when the overheat warning is extinguished or when they are aware

by other means that the windscreen temperature is within acceptable

limits. . :

_;;;P#r o  ‘WmWWW; N ‘(f;f’
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6. Reliarce should ot e placed on protection from solar heating being
- ‘prqvided'by cahony'cove:s‘and.-in-the'event”that4the5aircraft-cunnot;,
. be ‘placed in the shade, oper;tbrsfare'adviqcﬁjtoppgykv;he_aircraft

. ‘with the noge pointing away from the sun.

.. Tests show that a rise“ih'temperatute of the windscreen abhove the ‘
- outside ambient temperature of around 30°C can arise, in which case,
* in an ISA +35°C ambient jemperature condition the total temperature
on the windscrean could be of the order of 800C, 'Assuming a typical .
‘overheat sensor setting of 60°C, this would mean that the windscreen
_could be 20°C in excess of this. : sl R

Analysis indicates that the cooling effect on a windscreen due to
_ forward speed of an aircratt during teke-off and'initial climb amounts
“to between 1 and 2°C per minute. Thus it could take between 10 and
. 20 minutes after take-off for a windscreen to cool to the windscreen's
- . sensor. temperature limit. The aircraft's windscreen would be exposed
* to a:reduced bird impact capability during this period if it employs
 a thick PVB interlayer on the main bird resistance member., ' o
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ETUDES GEMERALES

- RESISTANCE DES GLACES
- RESISTANCE DES BORDS D'ATTAQUES

~ ETUDES EN COURS DE DEFINITION
- Extension de 1l'étude sur BA & 1l'ensemble de la structure de l'avion

- Etude des matériaux amortisseurs
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1 - ETUDE DE L_.A' RESISTANCE DES GIACES, . ’

' 'Bu'r DES Essus

" Etudier la résistanoe des glaces aux 1mpacts d'oiseaux, Les glaces
sont de compositions diverses k] feuilleté verre, plexiglass, polycarbpnates
et composites.v - . v _ .

CBILAN . |
8 campagnes d essa;s entre 1968 et 1974

Plus de deux cents tirs sur glaces de t‘omes et compositions
diverses .« : _ W :

9@ Commande AT TILL . RV 1ML
_.1969"..“ 1970 - .. Commande -~ 4769 = . | P.V. 36/H1
‘ o T ' partielsléu
1969 o commande © . 53% . .  P.V.MsML
1071 - 1972 ©. - Commande - 4280, - P.V. 61/H1 -
w8 Commande  ~ Hog . P.V. 83/H1

| CEAT - REPRODUCTION F 740 AT
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Cette étude a peu“ but de domner uwne estimziion de la résistance
des glaces aux 1"@&0»3 dlcisesvy en fonotlon dz divers paraméetres :

- Hagse et vitesse de l'oiseau
~ Compoesition et forme de la glace

~ Angle de la glace avec la trajectoire de l'oiéeau ,

L'exploitation de 1' ensemble des résultats d'essals a permis
d'écablir des formules empiriques qui relient les principaux paramétres
entre eux.

La formule établie par le C.E.A.T. pour' le vei*re feuilleté falt
Vinte_rvenir la notion de econtrainte équivalente o’ de la glace.

3 =25V ¥ sim

avec e @ épaisseur de verre

ogcr'

o

*

angle de la glace sur la trajectoire

. J surface de la glace
[

MM.POULLAIN et CLAMINGIRARD(A.M.D.-B.A.) exploitant les résultats
de fagon différente proposent, pour le verre et le plexi étire, les for-
mules suivantes (#}

C = V2 Mg/} sinon\

€ _épalsseur de verre

¢ : coefficient de résistance dv matériaux au choc & 1'oiseau
A : ooefficient de forme de la glace [o9< %4 1,1 ]

¥ = 3/2 pour le verre :

¥ = 2 pour le plexi étiré

Pour le verre: 107 & C £ 300

Pour le plexi s C voisin de 30

(?)Niémoire' présenté A 1' "Optical Transparency Symposium" en 1971 & LONDRES

V44
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o Lors des derniers essais. sur glaces en. poiy'c.ar‘bOna;ie' le C.E.A.T.,
- exploitant les résultats de _-fagon.similaire,prépose la formule :

V2.Mo’7 sinel = A 31'74 (A:' - 2‘&0)
- V.(mémes" fio_tations)i' ‘ o

: " Ces relations permettent. a'obtenir un bon dimensionnement de la
glace avant essals sur 1a structure compléte (Influence des.conditions
aux limites) et d'ajuster, ‘aprés les résultats obtenus lors d'un premier
~essai, ce dimensionnement .. L R

" Elles font apparattre une loi .assez générale, vérifiée depuis " pour
d'autres essals et exprimée par la relation :° . R

we o= o am3
. .- 81 1'on veut comparer aux essais sur structure métallique - (Bords
_d'attaque) on peut faire apparaltre 1'angle de la normale & la glace .
~aveo la trajectoire (Flache Q. Wx.ot ) et 1'on obtient une relation

du type : - ..

Ve
S @M' (cosqv)'é_’_‘.'- ‘

gﬁi e's't':";f_rés‘ 'voisin‘é; de la formule RAE pour les bo"rdsv'd'.é."cftaque'

V= K _ -
C yM “(cos P )-32“
Ceol tend d'ailleurs & confirmer la ‘conclusion a'vé.ﬁq'éefdaxixs le rapport -

6L/l selon laguelle 1'influence de & étalt sous: estimée. Lo

o e e

CEAY . PEPRODYCTION F 740 AC
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En 1972, aprés que des tirs sur ¢léments de bord d'attaque
CORVETIE sient été effectuds, deux véunions avec le S5.T.Aé d'une part,
aver la & ¢.7.A.8. d'autre part ont permis de définir le but des essais
et la composition des maquettes & essayer.

1 - BUT DES ESSAIS

I1 s'agit d'une étude & caractdre uénéral sur les différents
parametires suscepiibles d'avoir une influence sur la vitesse de pénélra-
tion (vitesse eritique) & savoir :

- épaisseur et nature du revétement

- rayon de courbure du BA

- fldche et incidence

- masse du projectile

Le critére & retenir peut 8tre, soit le déchirement du revétement,

‘soit la protection de certains équipements ou organes de commandes situés
au voisinage du BA (bielle de gauchissement, réservoirs carburant ...)

. 2 - DEFINITION DES MAQUETTES

A la suite des essais réalisés en 1971 sur des éléménts de bord
d'attaque CORVETTE 11 est apparu nécessaire de définir des maquettes
représentatives de la réalité par leur élastlcité globale : ‘

- envergure (2100 mm)

~ pas de nervures

- profondeur du caisson (200 mm)
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2 - ETUDE_DE LA _FESISTANCE D

BUT DES ESSAIS A o
, - Il's asit d une étude a caractére général sur les différents _
parametres susceptibles d'avoir une influence sur. la vitesse de penetration
'w(vitesse critique) & savoir ; : : o
SR épaisseur et nature du revétement:
- rayon de courbure du BA ‘

‘:—,fléche et 1nc1denoe-

V‘f;masse du projectile .

BILKN fin 1 5
Trdis campagnes entre 1971 et 1976 :, ’

Trente tirs effectués sur maquettes de bords d attaque

Etude sur éléments de BA du oonvm'rE - ign' sem | L

 - Etude sur bords d' attaques oylindriques - 1973 - 84/31’ o

O
- g
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o
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La premiére partle de 1'étude étant directement axée sur la
recherche d'un bord d'attaque du type CORVETTE les seuls paramétres
variebles sont : ‘

- 1'épaisseur du revétement en AUAG
- 1a structure du BA (renforcé ou non par un fendoir)

les autres paramétres (figés) sont directement représentatifs du BA
CORVETTE : ' -

rayon de courbure R = 48 mm

fldche = 22,5°

pas des nervures = 300 mm

la masse de l'oiseau est de 1,8 kg

'Le but fixé & cette premidre partie de 1'étude a donc conduit a
réaliser deux types de maquettes : ,

a) Bord d'attaque cylindrique : 4 maguettes (planche 1)

b) Bord d'attaque renforeé par fendoir : 3 maquettes (planche 2)

'a) Bords d'attaqu§ cylindriquesﬁ

Des essals semblables ont été conduits en Angleterre et ont permis
de conclure & la proportionnalité entre la vitesse de pénétration et
1'épaisseur du revétement. La planche % montre que les résultats obtenus
confirment assez blen cette loi Jusqu'ad e = 2,5 mm. .

RSN
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B b) Bords 4 attague renforcés

Dans le cas type du CORVETTE le critére principal ‘est le bon

.fonctionnement ‘dé la biellette de gauchissement, ‘et les bords d' attaque
.du type (a) ne permettent. pas (avec des épaisseurs réalistes) de
~ gatisfaire & ce critere, a' ou 1 1dée de protéger la biellette par un

fendoir (planche 2)
Dans les conditions auivantes

{ épaisseur rev@tement : 0,8 mm
épaisseur feudoir j : 1,6 0m

-.la biellette de gauchissement reste libre pour une vitesse de 140 m/s.‘

A titre de comparaison pour obtenir un résultat semblable- -avec un

"'hord d'attague: cylindrique 11l faut une épaisseur de 3mm et & performance ’
-ésale le gain de masse est’ aupérieur h 15 % (P v; 84/H1)

La deuxiéme partie de 1! étude, en’ cours actuellement, consiste &

vérifier 1'influence des autres paramétres sur la vitesse de pénétration
(rayon de eourbure, fléohe, 1ncidence) la masse étant touJoura de 1,8 kg. K

D'autre part 1' étude aur bord a' attague renrorcé sera poursuivic.

~ Pour cela 14 maquettes sont réalisées en’ 1976 complétées par 4 qui seront

achevées début 1977.

Pour l'étude de la vitesse de pénétration sur bords a' attaque

: 'cylindriques le eritére retenu est la limite de déchirure: du revétement
- afin de pouvoir comparer avec les résultats snglais (RAE TR n° 72 056)
.Ces résultats sont d'ailleurs utilisés pour limiter le nombre d'essais -

“néceasaires pour encadrer la vitesse critique (deux ‘tirs par maquette
et pour une valeur a' un paramétre donné). : .
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Dans le but sussi de tirer le maximum d'informations de chaque tir

“ un moyen de mesure des efforts et contraintes lors de 1'impact a été mis

au point. La mesure de l'effort d'impact est effectuée au moyen d'une
balance de choc. Des essals préliminaires sur plaque plane inclinée ont
permig de vérifier la reproductibilité des efforts lors de l'impact ainsi
que la cohérence des résultats obtenus (comparaison avec l'estimation
théorique et avec des essais anglais).

 Actuellement 1'étude de 1'influence de la fléche est presque termi-
née (Résultats planche 4) et la campagne d'essais actuellement en cours
doit permettre dé terminer 1l'étude fin mars 1977.

" Cette étude sura permis de chiffrer 1'influence des divers paramé-
tres affectant la vitesse de pénétration des bords d'attaque cylindriques
en AU4G."

Les résultats obtenus jusqu'd présent (qui confirment les résultats

englais) montrent bien que ce type de bord d'attaque n'est pas capable de
résister & des vitesses élevées ( V > 180 m/s) dés lors que le rayon de
bord d'attaque (Influence exponentielle) devient supérieur & 20 ou 30 mm
avec des épaisseurs de revétement réalistes.

La poursuite de 1'étude doit done s'orienter en 1977 vers la

‘d€finition de bords d'attaque renforcés capables de. tenir & des vitesses
‘élevées lors de 1'impact d'un oiseau de 4 livres. ,

La premiére solution envisagée a‘éonsisté'& introduire un fendoir
(probleéme particulier de la biellette de gauchissement) mais d'autres
solutions peuvent 8tre essayées : rev@tement Titane, matériaux amorti-
8UYS e : ’ ’ )

Cette nouvelle orientation nécessite une concertation entre
constructeurs afin-de définir les solutions envisageables sur les bords’
d'attaques les plus représentatifa. : .
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BORD D AT'T’AQUE’ TYPE "FENDOIR"

3 - ETUDES EN COURS DE DEFTNITION

Dans le cadre des études générales de résistance des structures
métalliques aux impacts d'oiseaux deux études sont en cours de définition :

- Extension de2b¥tude sur bords d' atia wrbppmiambbesdmiaawm

- Ebude ;ﬁg zgtﬁiiaux amortisseurs . l ”
"N _ T
\ ) /‘__‘__:_. . .
1 - EXTENSION DE L XFUD) Aiﬁv( §L' uEl"IBIE DD L 1AVION
N

\"

“/Cefte extgs#Ton" pouprfit s'appuyer sulf, t"'exploitation dlessais
dépréffectyéF et de pro¥bnger par fes ting s .maﬁuettes, de fagon i
Slé’term 45 lois embiriques ou spmi-qMp %:s u choc & 1'qiseau
up¥e fférentes arties de l'aviion. I )

$ g

-vi si, de 1 méme maniey qula poyr leIAglaFés, une appi‘}che du

=,

e i Tagx poyrrait|@tre faite § priori,
doNay a. lidité LT ait contral g 8 po‘ ériorl sur yo8 .mzi?u”c;}g;:”c. ~

\

~

. x : ,
Empenyase FALCO SR ¢ - » l

=
.

(o]

Les ess 8 O t permis de !suref llangle de déviatho
1'fiseau (environ r 1’ énergi baptép par le BA hinsi qu
férce mise en Jeu lors e - :

lon : ¢ 1! effort a' 1mpact au cours du %‘E‘e
‘ d'obtenir un bon/recoupement avec ‘la yaleur cplculée.

8'665 TP T : . .
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ETUDES EN COURS DE DEFINITION

Dans le cadre des études générales de résistance des structures

métalliques aux impacts d'oiseaux deux études sont en cours de définition :

- Extension de 1'étude sur bords d'attaque 2 1'ensemble de l'avion

¢
- Etude des matériaux amortisseurs

’

1 - FXTENSION DE L'ETUDE SUR BORDS D'ATTAQUE A L'ENSEMBLE DE L'AVION

Cette extension pourrait s'appuyer sur 1'exploitation d'essais
déja effectués et de prolonger par des tirs sur maquettes, de fagon &
déterminer des lois empiriques ou semi-empiriques du choc a l'oiseau
sur les différentes parties de 1'avion.

, Ainsi, de la méme manidére que pour les glaces, une approche du
dimensionnement et du choix des matériaux pourrait &tre faite a priori,
dont la validité serait contr8lée a postériori sur une maquettc
représcntative.

Empennage FALCON 10 :

Les essais 3 8 livres ont permis de mesurer l'angle de déviation de
1'oiseau (environ 7°) et d'obtenir l'énergie captée par le BA ainsi que la
force mise en jeu lors de l'impact.

La mesure de 1'effort d'impact eu cours du 2eme tir a permils
d'obtenir un bon recoupement avec la valeur calculée.

e o e e P AN B———"
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Casquette MYSTERE 20

L'exploitation des essais sur maquette cylindrique et sur casquette
réelle MERCURE a permis d'établir la courbe énergie normale en fonetion
de 1'épaisseur du revétement.

L'essal effectué sur casquette du MYSTERE 20 donne les résultats
suivants :

Wy = 2800 J pour e = 0,88 m et une fléche de 50 mm

ce qul est conforme & la courbe MERCURE.

2 - ETUDE DES MATERIAUX AMORTISSEURS

Cette étude est en cours de définition, le programme d'essais devra
8tre arr8té aprés concertation avec les constructeurs.

Des essals partiels availent déja été réalisés lors des essais sur
le raddme et cadre 1 MERCURE.

I1 s'agit d'établir le comportement dynamique de matériaux du
type Nida & l'impact d'oiseau (Effort d'écrasement, hauteur écrasée,
énergie admissible...) . '

5/
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FALCON 10

" ESSAIS DEMANDES

l- Pointe avant

_ Tenue des parties frontales de 1 avion é 1' 1mpact d un oiseau
de b livres 2 la vitesse de '180- m/é. . o

2 - Emgenngge

Résistance de 1 empennabe apres 1 impact d un oiseau de 4 livres
(& la vitesse de 180 m/b. .

En complément : résistance a- 1 1mpdct d un oiseau de 8 1ivres

BILAN DES ESSAIS -

Sept campabnes situees entre 1970 et 1970.

15 tirs effectueu sur 1les structures réelles de la pointe avant et

de 1! empennage. ‘ i',lgiﬁ
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1 - POINTE AVANT.
Conditions Impact ' Rés.ulta.ts‘ - Observations Réf.P.V.
1v = 180 m/s | Glaces Rupture de toutes | Tenue limite a 180 m/s 1970
o ‘frontales = |les dalles . o 54 /H1
: ' bombées pas de perforation | 2 tirs
M=1,8 kg verre semi- ' |quéelques débris de | :
. trempé , verre
TRIPLEX
V = 180 m/s |Glace . : Ancun déglt puis | La 1imite de 1la glace, 1971
{puisl90 m/s | frontale Dalles brisées - située entre 180 et -
M= 1,8 kg |bombée |t éolats - 190 m/s est satisfaisante 62/H1
‘ verre renforcé| - C Co R
, chimique - = -
V = 178 m/s |Glaces - Glaces ‘ .Ha.uvaiae tenue } 4 tirs
et 176 m/s |latérales . |brisées "] .‘Renforcemerits & étudier :
M=1.8 ks‘ ouvrantes =} ' avec essais complémen-v- 2
SR o : | taires :
V=180m/s |51 0s . |o1ace intacte ‘La terue des glaces 1971
M=1,8kg v . {pon vorrouinago , ouvrantes et de leur ver- 69/
y ~| latérales - - rouinag? est satisfaisan-|
V=190 m/s | borme tonue de | te Jusqu'd la vitesse de | 3 tirs
M=1,8 kg °uvr.mt'fs- la glace et du 190 m/s . o ;
’ _ ‘ 4_vemﬂ.11age ' - '
Modiﬁcations gmrtées h ].a auite des essais
‘ 1 - Allégement des slaceo trontalos (4 dalles au 1ieu de 5 et verre ;
e ‘ ' trempé chimique) ‘
2 - Moditication des slaou h“rsln ouvrantes
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2 - EMPENNAGE
Conditions Impact Résultats Observations Réf.P.V.
M=1,8 kg |Croix des pénétration 1974-76
V=l empennages sans perforation
= 178 m/s du longeron
, dérive
M= 1,8 kg - |Empennage H Déformation en
180 mm axe BA nervure & -
V =178 m/s avion ressort cours
) 14
M=1,8 kg Emperinage H Destruction de Attaches non affectées par: d’édition
- extrémité la structure BA le tir
V = 177 n/s et longeronnets
M=1,8 kg Empennage H BA détruit Essai demandé par S.T.Aé
2000mm axe Pénétration '
V =189 n/s avion Jusqu'au longe-
ron AR intact
M=3,6kg Empennage H Pénétration
_ 9 300 mm axe Jusqu'au lonze- '
V=176 m/é' avion ron central 6 tirs
] défor’mé
M= 3,1 kg Empennage H Pénétration
- 700 mm axe Jusqu'au longe-
V =195 m/s avion ron central
découpé en
partie

AC
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SECTION 6 -~ Papers Presented

NB : Most of these papers are as
by the presenters.
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WORKING PAPERS PRESENTED AT THE MAIN MEETING

BSCE 12
WP/l S 'Birdstrike-Riek-Forecast by regierungsdirektor
R - Dr. J. Hxld-RFA" :
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o Migration in Switzerland - , - ‘
by B Bruderer - Switzerland
E wp/12- 'Autum radar study of the coastal migration in Western Holland o
' ~,by L.s. Buurma - Royal Netherlande Air Force. .
_ WP-/I 3 Surveys of bird concentration areae as a tool in av1atmn safety work
o ' with an example from Sweden. : ' : :
by J. Karlsson "5-:. Sweden o
wp/14 _"Bn-d strike problems at- Ben-Gurion mternational airport (LOD)
.~ " by Sh, Suaretz - Ieraal : : - o
- Wp/15 - Plane as a deterrentan attractant

'\ by V.E. Jacoby - U.S.8.R..
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Bifdbtrike - Risk - Forecast A ¢ “G b&

by

Regierungsdirektor Dr.J.,Hild, German Military Geophysi-
cal Office, Mont Royal, 5580 Traben-Trarbach/Germany.

In German Air Force there exist three types of warning or

information about bird movements, and that:

1,

NOTAM/BIRDTAM : on the base of actual bird movement
observations a birdtam is published by German Military

_Geophysical Office, This warning is obligatory for pilots

at more than intensity 3¢ it can be prolonged,beguiled,
cancelled or the text can be changed in case bird move-
ment situation changes,

Birdtams s

Bird movement = intensity 6 - over hotel hotel,hotel
lima up to 2000 ft(GND) = or : between 2000 and. 3ooo
£t (ann); valid from 12,00 until 16,00 (2).

Bird Movement FORECAST: It is published every 14 days

or 4 weeks on the base of the momentary tendency of bird
movement, the bird movement situation during the last
weoks, the bird movement situation during the same pe-
riods of;tho last yoarl_plottedlby computer, the momen-
tary weather siﬁuation. the weather situation
expacted for the next peried, the vegetational state

in the various distriets of Germany, reportgd by a now
program. of biophenologigal observation, This type of war-
nung is only informative.

=Foymi
a) Inervasing bird movement‘from..... into ..
b) Bird species expected froMissse iNtO csa UP tBaeaa Tt
6) Strongest intensities between .g....(Z)‘and sass (2)

d) Airfield areas :
6) LL=flights of helieopters fiis sees bi@pheno!@&ieal

state.,




’ _,caat corresponding to birdtam. GAF . publishes those fore«

.'.'2'?

)-,

o af) ‘ﬁird ﬁnovomont will be favourod by following weathor

- or. meteorological parametera:‘

Ag) Actual birdtnm are publiahod by.,...‘:74~

Birdstrike = RISK - FORECAST. It is a newer form of fore-'

' casts ‘every day in the late afternoon with validity of

'12 or 24 hours, This forocast has the same background as .
"the long-torm forooast but it is more correct becauqe

5fweather forecast ie better..

It serves for information of weather offices and AIS on
the airfields in case birdtam are not available fodie be--_

f-cause of lacking radar-information at weather situations
‘and in seasonal periods during which bird movements may

;happen. This forecast indicates 1arger areas of Germany.

.I';gr_e_q.es_s:_!‘.e.rgt“

Heavy, 'moderate. or 1ight birdatrike risk in areas A 1,A 2
and A 3. in A 1 up to 2000 ft(GND). in A 2 and A 3 be-

tween 2000 ‘and 3000 ft(GND) Valid 23037h 00. oo until

2u037h 2h oo(z)

| German Air Force intende ‘to combino warning form 1(birdtam)

~and warning form 3(rid$forecast) as soon as more data are

. available for the computer.

97
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BIRD STRIKE COMMITTEE EUROPE

PARIS, October 1977
BSCE/12-Wp/

‘ ' ' BIRD STRIKES DURING 1975 TO EUROPEAN
REGISTERED CIVIL AIRCRAFT

J Thorpe - UK

SUMMARY

' The paper contains a consolidation of the Tabulated Data from
12 European countries of bird strikes reported throughout the

VIorla during 1'975, to aircraft of over 5,700 kg (12,500 1b).
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' BIRD STRIKE ANALYSIS

 EUROPEAN OPERATORS 1975 .

CIVIL AIRCRAFT OVER: 5;_700kd5('12,'5'oo 1B) MAxmm WEIGH? - .

(a) - aircraft of maximum weight 5700 kg (12,500 lb).and'uﬁder,
. (b) ‘all military type and operated aircraft. . - L

Notes: 0.1 The following are NOT included in this Analysis:

0.2 A1l Tables are for strikes reported World-wide. ~.
’O;BlAThe TQTAL,co1ﬁmnq of many of the Tables are different,”&svw
. some countries have aot been able to provide full information . .
~ for. every Table. [
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TABLE COUNTRY =1975
ey | mberer | dumer of
(Aeroplanes) (Aeroplanes only) Movements
Austria ' 2 L4 s500* 0.5
'Belgium 53 127,172 h,2
Denmark 64 168,590 5.8
Bire 16 70,120* 2.3
Finland 0 75,920 0
France 80 | ‘ 566,370 | S
Ttaly® 2 108,790* 1.1
Netherlands 202 197,370 10.2
Norway 26 202,670 1.3
Sweden 54 193,520* 2.8
Switzerland 72 181,316 ' 4.0
UK 1 357 1,003,604 3.6
ToTAL | 938 2,940,000 - 3.2

Notes: 1.1 There are two movements per flight.

*1.2 Movement data for Austria, Eire, Italy and Sweden is.
. approximate (based on ICAO sources).

+1.3 Data from Italy is for second half of year.
1.4 Data from Switzerland is for Swissair only.

1.5 Data from France and Norway does not include piston-
enpined aircraft. ) '

' 1.6 llelicopters are excluded from this table.

1.7 Very limited data from Germany is used in Tabie 6.

s -



TABLE 2 . AIRCRAFT TYPE = 1975 . . . - . i . BSCEle
T — C e im0 28 Octobre 1977

NOiOf‘”“i Noof . | ~Noof . | - Strikes

Type |  Adrcraft’ "~ |countrieq Strikes | -~ Movements | pecr.10,000
' C : ' . |Reportind . - |} . Movements

Jger . o

T engined .. |. Douglas DC8 4
.7 | Boeing 747 - - . . I

" Boeing 707/720

" 'BAC VC10

S . HS Comet L

% engined * Lockheed 011 Tristar
. ' _HS Trident -

Douglas DC10 o

Boeing 727 '

2 engined ©OVFRW 61k
' ' Boeing 737
-] 'DAO1 Mercure
- Douglas DC9
A300B- Airbus’ :
Fokker F28 Fellowship
BAC 1-11 :
. SE210 Caravelle -
| SN601 Corvette ..
| Cessna Citation
HS 125 -~
Lear _
- Falcon 20 '

5 ‘." 92.- | - «1“5,360 L
36 - | - .76,880
€3 | 199,790

7 29,420-

S ST 800‘ : 1
S 91 | sk,3h0
29 . 58,320
.9 101,650
1 N B 1-’["80‘
73 | - 1k9,8kO0.
13 . | 30,870
213'- 580,190
b al320
'6 1. 22,100
b7 209,460
ko - | 231,950
-4 |- . 10,000
o} - 980
0. | . 60,000
2.1 -
2 .

-Sanﬁ-P<h

B . e
VoW FEaaw

[ ]
N.NI 0O~ N \O NI

S SR EFO OV OF.

Oe o
_O\l

FUIN AN -'l'-mxm.‘.\uv] _s.'\)\'Ao D8 A0V
[
L]
~J

_ TURBOPROP -
. 4' - - ' 1 530‘
T 9,360 "
. 288,660
20,010
140,080 - .
259520 ’
26,000
57,040
114,800

L 2,360%
104,874
© 12,4750
410,506
3,620

-HS Argosy .
" Canadair CLik -
‘BAC Viscount . . ;J
| BAC Vanguard/Merchanxm
" HP Herald . ° .
= Fokker: EZ?
Beech 99
“Nord 262
DHC6 Twin Otter

eV
N £ O
[ ]

. SR .
FNFFFVE S

£E§29£ o ‘Douglas DC6

Convair 44O ~

_ Douglas ‘DC3 Dakota
 ATL 98 Carvair

DH11l4 Heron

:ON#‘OQOANNN

aawEn |FRsanaaan

loo-3aa
o0

1

-
N
]

UNKNOWN.

o
L]
n

" 176,980

| BELICOPTER | s61 7
HELICOPTER 27,560

.Othe:s

| B2
-
(o]
&
R

o | 1 [ |

. _ TABLE 2A . SUMMARY OF AEROPLANE TYPE S IR
" Jet B S b 782, - 2,065,160 . 3.6
Turboprop - P P R S| aws. ) T 752,970 o 19
piston V. o oo b Y el ~;= 130,400° | 1.8
\womar | %20 1 290,000 T 3.1
‘Notes: - ‘d.1‘,Ther~ are two movemente per flight. R o R
- .e),2 'Rates for aircraft types with. leas than 10,000 movements are 1nc1uded :

“ in the Table, but are subject to greater error. .
2.3 Rates: for types where ICAD data has ‘been used.are only approxlmate

(ICAO data on Charter Operators is not comprehensive) R s
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TABLE 3 AERCDROME - EUROPEAN REPORTERS 1975
Incidents
National Regiutered Aircraft to other - TCTAL
Aerodrome . Rate per | Furopean | INCILENTS
Incidents Movements 10,000 | Aircraft
Austria
Vienna 3 - - - 3
Belgium
Brussels 8 52,662 1.5 3 11
Antwerp 1 5,924 1.7* - 1
Denmark
Copenhagen-Kastrup 16 66,785 2.h 12 28
Odense 3 2,900 10.3* - 3
Sonderborg 2 3,540 5.6* - 2
Alborg 3 2,140 14,0* - 3
Eire
Dublin 5 - - - 5
Finland
Helsinki - - - 1 1
France
Paris, Orly 10 150,077 0.7 9 19
Paris, Le Bourget 2 84,256 0.2 10 12
Paris Roissy CDG 2 85,797 0.2 2 4
Nice 6 56,888 1.0 3 9
Lyons, Bron 3 67,205 0.k - "3
" Marseilles 3 83,790 O.h - >
Toulouse 5 56,751 0.9 - 5
St Etienne b 30,189 1.3 - b
Bastia 2 25,115 0.8 - 2
Ajaccio L 48,887 O.b4 - L
Pau . , 2 40,535 0.5 - 2
Beauvais 2 Lo,537 0.5 - 2
Vetz 2 29,455 0.7 - 2
Bordeaux - L - - 2 2
ltaly o s l
Rome, Fuimicino 1 - - ? +
Milan 1 - - 3 4
Venice . - - 5 13
Pisa 1 - - 1 2
Netherlands
Amsterdam Ll 75,543 5.8 2 L6
Rotterdam L - - 1 5
Norway : '
Gslo, Fornebu 3 ' 51,263 0.6 6 9
Trondheim - - - 5 5
Stavanger 1 18,843 0.5 1 2

continued «...

oo

/ .

!
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TABLE 3 AERCDROME - EUROPEAN EEPORTERS 1975 (contd) ... -  28.0Octobre 1977

‘Incidents _
to othar . TOTAL

European. | INCIDENTS
Aircraft o

- o " National ?égistered Aifcfgff'1 '
Aerod-nma e e T -
] Rate. per

Incidents Movements | -

Sweden. o
" stockholm, Arlanda

) 6 7
Stockholm, Bromma 2 - - - 2

Halmsta2d L - - - i
‘Borlane~' 2 - - - 2

Visby . L - - - L

. 'Sundsvall 2 - - - - 2
_-Norrkoging. 1 - 1 - 2 3

Malmo b - - 2 6
5 4 9

: Gotebcrv'

Switzerland ' o g o
Zurich 23 52,801 | 43 6 29
Basle 7 "9,802 | 7.1 3 10
L 32,304 | - 1.2 3 ?

Geneva.

United Hingdem -
- Belifacs i Aldergrove) -
. Glascow ..
Tasg-ridn
. Wiek - .
Blackzuoal
Luton . .
. Ronaldowas T.af ¥
Birmin~ham .
. Drastwiclk
~ Stansted .
" Leeds/2radford
Livervool = . .
. Glamcrgan/Rhoose.
Edinburgh
East Midlands
. London Heathrow .
Newcastle e

-
o - I

- 20,460 1220 1
%0,160° .| 10.3 2
£,590 7.6* | - - -
2,670 LW -
4,750 | : 7.4+ - -

18,260 | 6.6 ). - =
“2,8%0 | .6.2. | -

19,290 '} 5.7 -
2,700 . S.7.° . -
16,530 | - S.b T -
9,260 ‘| 5. S
11,860 -] 5.

. 7.880 :

16,960
15,280 |

131,790
12,530

\N.
AN

AN\

P SN . ‘
=100 FONNO LY ONAB NS A~

L
22
4
o
[}
R Y Y ;'
Vo3 sconnnnwg

I
.. LS o
.A

S VLW E
NN 2N FONN D2 F

L7 SN 4 :
Balfn -t Harhour .

L w-
L OO D FFNO U

5
h R
Aberdesn M 35,160 . . = 1
Manchaster - - .9 364330 . . -
Londen Gatwick 9. 69,320 |- . -
b s S P - -

.. Alphabetis lizt cf oth~r asefodrcmes whefe more than éne strikel has been
- raported n- :urspenn creratérs . Tee SRR B

Algisrs (Alearin)
Bahrain {#ahrain)
Bamako (Mali) - ..
Bangkeat (Thriland) |

 Bangui {3 Africaz Prp)
Bermuda (2~rmuda) '

" Dar-e=-Salaam (Tanzania) |
Djitouti (Semalia) BRI |
Dusen~liczf (Gar=any) -

GV U VTN

'~cpntinued'.a;. 575?"
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TABLE 3 (contd)

Alphabetic list of other aerodromes where more than one strike has been

28 Octobre 1977

reported by European operators (contd)

TOTAL

Aerodrome TMOTLENTS

Entebbe (Uganda)
Freetown/Lungi (Sierra Leone)
Guernsey (Channel Islands)
Hamburg (Germany)
. Jersey (Chaunel Islands)
Johannesburg (S Africa)
Kano (Nigeria)
. Monastir (Tunisia)
Nairobi (Kenya)

New York JFK (US)

Palma (Spain) .
Prague (Czechoslovakia)
Rangoon (India)

Singapore (Malaysia)
Santiago (Chile)

DNV NUWAI N EFow W oW NN

En~route 18
Unknown 173

TOTAL ' . ' 934

Note: Rates for aerodromes with less than 10,000 movements are included
but are subject to greater error. :

|

1 | |

Other Aerodromes with single incidents 111
|
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TABLE 4  BIRD SPECIES - 1975 © . BSCE/12-WP/ _

- ENGLISH.NAME - SCIENTIFIC NAME - kprgup . |CATESORT§ op - | BASED ON

‘ S ©. .~ }STRIKES 476

Black backed gull .Larus sp : | B 1 2 Ol
Herring gull - . Larus argentatus 1.1.Kg - B | 10 241
Black-headed. gull Larus ridibundus 3008 B 26 5.5
Common gull’ B Larus canus - "B 1 -
"Gull" - Larus Sp. - "B 198 -
TOTAL GULLS . - . T 237 - 51.6
Lapwing uVanellus vanellus - B 75 15.7

" Pigeon Columba Sp. . : 26 5.5 -
Swallow Eirundo rustica A 23 ], 4.8
Swift _ Apus apus A 17 3.6
"Sparrow" C . A 17 - 3.6

~ Rook/Crow , 'Corvus app. ‘ s : 10 201
Common buzzard Buteo buteo “B- ‘9 . 1.9
Birds of Prey - _ B 9 1.9

. Starling Sturnus vulgaris A ‘7 1.5
,Partridge ,Ph*dzx perdix . B~ -6 1.3
'Pheasant ' Phasianus -colchicus - - B 6 1.3
Skylark - Alavda arvensis ' A 5 1.0
Kestrel - Falco . tinnunculus B -5 1.0
Duck ' Anas sp. - B 4 0.8
owl Ao.strlgiformes B 30 I 0.6
Heron o Ardea sp. B 3 0.8
Hooded crow " Corvus corone - B 3 0.6
- Blackbird - . Turdus merula A 3 0.6

- Curlew. R Numenius'arquata‘~ B : 3 0.6

" Crane . Grus sps R PR 0.4
‘Mallard Anas platyrhynchos B 2 0.4
-Martin - . Hirundinisae A 2 0.k

. Golden Plover .-Pluvialis apr1caria B 2 0.l
Kite . . - Milvus sp. ‘1 Kg "B - 2 Oult

- Redwing Turdus iliacus: 85g : © A -1 -
“Artic skua Stercorarius parasitlcué 450g - ° B -1 -
Long-earsd owl Asio otus : 260g | B R -
Jackdaw - Coleus monedular 230g - . B 1 -
Canary. -Serinus canaria 1 12g A 1 -
Common Heron Ardea cinerea 1.5=2Kg B | 1 -
Unknown - - - 467 -
TOTAL - - o43 - | -
NoteS' ’ ’ : R
k.1 'Bird welghts and C1ent1fic names are based on informatlon supplied by Peet .

Infestation Control Laboratory, MAFF; Vorplesdon. and the: average weight has

been assumed.
The bird Categories based on current vail Airuorthiness requlrements are:l~
below 110g (2 1b) - L R -
; 110g to 1.81 Kg (2 lb to b lb)
CAT C = 1.82'Kg to 3.63 Kg (b 1v to 8 1b)

: CAT D .-  over 3.63Kg (8 1b). )

‘4,3 Those birds not positively 1denti£ied are tabled as Unknovn. o

4 L . Percentages are based on incidents vhere birds are ident:fied. o

oy
S CAT'A . -
CAT B -




FOIVEN VW) / - FeANA ~ A Py SNV TVE Ny S Adb wan L / -~
WEIGHT CAT C ,%
PART UNKNOWN CAT A CAT B & D TOTAL BASED ON
B2
Fuselage 58 20 50 - 128 15.2
Nose (excluding radome
and windscreen) 84 36 82 - 202 2h. 0
Radome 13 6 19 1 79 S
Windscreen 59 19 29 - 107 12.6
Engine: -
1 engine struck 85 6 80 1 172 20.4
2 out of 3 struck 2 0 2 - i 0.5
2 or more of 4 struck - - - - -
all engires struck - - 2 - 2 0.2
wing/Rotor Ls L 8s - 134 15.9
Landing Gear 10 2 36 1 Lg 5.8
Empennage - 0 5 - 5 0.6
Part unknown 6l 12 84 1. 161 -
TOTAL 420 105 ol L 1003
TABLE 6 EFFECT OF STRIKE
EFFECT gNEKngsN car A | car B | carc | car TOTAL %
BASED ON
.82, .,
Loss of life/aircraft - - 1 - - 1 0.1
Flight Crew Injured | - - 1 - - 1 0.1
Engine damage requir-
ing repair on:-
2 engined aircraft 12 (7) 0 17 (&) - - 29 (11) 3.5
Others 1 (6) 1 10 3} - - 25 ( 9) 3.0
Windscreen cracked
or broken 2 - - - - 2 0.2
Radome changed 1 - 3 -~ - 0.5
Deformed structure 6 1 8 1 - 16 1.9
Skin torn/light
glass broken 6 (3) - 8 - - M 3) 1.7
Skin dented- 16 (12) 1 25 - - 42 (12) 5.1
Propeller/Rotor/ _
transmission damaged - - 2 - - 2 0.2
Aircraft system lost - (M - 7 - - 7N 0.8
Nil damage 313 88 281 " - 686 o7
Unknown N/A N,
TOTAL 370 (29)] 91 363 (7) 5 0 829 (36)

S.1 The totals in Table 5 are higher than others, as one bird can strike several par

The percentages are based on incidents where the part struck is known.
Where both landing gear, or both wings are struck, two incidents are recorded.

n.i If, for example, skin is torn in two places, or both windscreens are broken, two
incidents are recorded.

Mhies £33 trr19vcre= 9 Jovmmmsrbroatbte arva Fream (Poarmortsy
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TABLE 7 . EFFECT . ATRSPEED . - 'WELGET OF BIRD - .

| azmspEED| 0-80 | 81-100 101-150 | 151-200 | 201-250 | over 250

EFFECT

- | wezamr |asB]cep | aes| can | AeBf cap | A&B[c8D | A&B|CED | A% | CRD

.Loss of ‘.I.-:'i.fe/Aircraft' o : o - RN . 1
A'Flight Crew Injurad ~ '» |1 I R O I |
‘ Engine Prematurely Chamtnd S 413 15| ‘ '-l» 1 "1
Windscreen Cracknd/Eroken - | “ B .
Radome Changed .~ . | B TR R I R I
Deformed Sff&ctﬁf° f:_ o ﬁ.:; : I 31 1 |
Skin Torn/llzht ;:lass brnken. ’ S R A - 5 |
"SklnDented B Al bs e |3
Propeller/Rotor Damaz-d . : ‘ B IR | 1 ‘, - | 1 S 11b

Aircraft SystemLo_st o N O 13t 2

Copoma . Yal 9| |us e la

'the‘:'

" The TOTALS of 'rable 7 are very 1ow as it includes only damag:.ng
strlku: whor~ bird woig:ht and ni—sp“d are known.
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TABLE 8 COST - 1979 Belgium, Demmark, France, Netherlands
Switzerland and U.K. only.

' Aircraft Damaging
‘ ° Type _Movements - Strikes Coat
|
i Where cost is known 1,291,468 95 £107,1380
; Where cost is unknown 1,646,274 -
LIKELY TOTAL _COST 2,937,742 g2.44 million

information has been factored by the TOTAL of
aireraft movements for all the countries covered

\
Notes: 8.1 The cost from those countries able to supply cost
by this Analysis.



" PABLE 9 .  WEATHER '~

"~ 28 Qctobre 1977

| GTRIKES ON OR NEAR AERODROME -

Veather _ . Time of

" Dusk

Night

. Condition. [ Day

VPrecibifafionf
Mist/Fog® |
‘Cloudx*' .

base below 1000 ft

 base 1000-5000 £t - .-

-fabove 5000 ft S

.fcloudy/below cloud/ '

ovorcaat

: 'Cl'ebar "

P
166_,'1‘:

) »13.A :

<3 |1

12

3w

TOTAL in ech time bamd| 21

8 .

64

% ih each time band

s -

75,5

*ré;of:‘,

139

. Notes:

9.1* Visibility 10!& thl.n 1000 mtru -
9.2‘f Cloud cover less than half i.e. 1 to L octas t‘ .

-9¢3ff Cloud cover more than half i.e. 5 to 8 octas

9.k Clear inéludes CAVOK'
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TABLE 10 AIRCRAFT OPERATOR REPORTING STRIKES

Number of Number of Strikes per
Operator Strikes Meem L [ 10, 000 '“"“r‘."'l‘m’n"hf“.
Austria
Austrian Airlines 2 Ly 500 0.9
Belgium
Sabena 50 96,004 5.2
Sobelair ' o] 8,570 )
Trahs European Airways 1 7,152 1ok
Delta Air Transport 2 12,048 1.7
Bias 0 Z,956 0
. Young Cargo 0 352 0
Denuark
Maersk Air 8 19,540 ‘ b, 1
. SAS 34 86,414 3.9
Sterling Airways 13 42,010 3.1
Conair 5 7,010 7.1
Cimber Air b 13,482 3.0
Others 1 23,802 0.4
Eire :
Aer Lingus 16 70,120 2.3
Finland
Finnair 0 70,431 0
Kar-air 0 2,285 o}
Others 0 1,273 0
France .
UTA 13 28,072 b.6
Air Inter : . 36 131,698 2.7
Euralair 1 9,000 1.1
Air Afrique 1 6,772 1.5
Air Frsnce 19 323,032 0.6
Air Alpes -3 60,000 0.5
Uni Ailr 1 12,852 0.8
Others . : 7 - -
Itely
Alitalia : 11 108,790 1.0
VIP Air 1 - ' -
] Norway
SAS o 21 87,354 - 2k
Braathen Safe L 65,826 C.6
. Wideros - 1 89,618 Ou
Swoden '
BA8 28 83,520 3.3
Treneaiy b 10,000 ' 4.0
Linjeflug : - - 20 100,100 2.0
Syd Aero AB ' 1 - -
Swedair 1 - -
Switzerland o :
| Swissair 72 181,316 k.o
| U » |
British Airways (except Overseas) 188 371,540 5.1
‘ British Airways Overseas 43 83,790 5.1
| British Caledonian 20 ’ 68,900 2.9
| Britannia Airways 19 38,800 4.9
: British Midland 16 39,410 4.1
\
continued ccoe




TABLE 10 - 'AIRCRAFT OPERATOR REPORTING STRIKES (contd) -

BSC

E12

28 (3c|olxr¢.1¢)77' :

R : ‘1. Number:of 'ftﬁinber of ~ Strikes per
Ope:atpr Strikes - Movements .~ | 10,000 Movements
K (contd) A S Co o
British Island Airwaya 13 - . 48,260 - 2.7
Dan Air 6 73,040 . 0.8

British Airtours 5. 12,310 b

- Short Bros 5 L= . -
Laker . - b 18,000 = - 2.2
Air Anglia - b 19,020 - 2.1

" Transmeridian - -3 54390 . - S.6*
Monarch ' 2 13,800 1.5 .
‘Invicta , - - 6,170 - 3.2*
British Airways Helicoptera 2 f10,620 hrs , 1.8
Alidair ' 2 - 7310 - | 2.7*
Tradewinds 1 - - '3,760 2.6*
McAlpine . A © 9,330 1.4

. Air Bridge Carriers 1 k,710 - 2.1*
Others . b S -
‘Notes: - -

10.1 The movomenta of Operatorl who did not report nny strikes are not

includod.»

10.é Leaaed aircraft are 1nc1udod againat the eporator.,' |

S
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Appendix 2

SERIQUS BIRD STRIKE INCIDENTS WORLD WIDE 1975

(Executive jets and aircraft over 5700 kg)

28.1.75 Private US Lear 23

Believed struck starlings (passenger report) at 1,500 ft on take-off.

At 21,000 ft right engine suffered complete compressor stall -and was
shutdown. Continued on one engine, on descent to destination. at 17,000 ft
the left engine also stalled. Left engine re-started at 7,500 ft on hase
leg to airfield, right engine started on finals. Found IGVs and several
first stage blades severely bent.

"(Source - Flight Safety Foundation)

14.6.75 Private NA265-80 Sabreliner N6TKM at Watertown, 5 Dakota, USA

Whilst taking off from 7,000 ft long runway aircraft struck gulls during
rotation. Both engines immediately "banged" and lost power, and aircraft
was crash landed in a field beyond the end of the runway. The wings were
torn off ‘and caught fire and the fuselage came to rest approx 750 £t
beyond the end of the runway. Both pilots, and one of the 4 passengers

- sustained serious injuries (the pilots were not using their shoulder

harnesses). A total of 13 dead small inland type gulls (Franklin's full -
Larus pipixcan) were found on the runway, they were estimated to weigh

‘somewhat less than 450g (1 1b), and to have a wingspan of 2 to 2+ ft.

There was light rain, cloudbase 1,000 ft, visibility 1%+ miles. "The two
CF700 2D-2 engines were inspected, No 1 core had severe damage and
compressor was not rotatable, several variable IGV's and stator vanes were
torn from inner and outer bands. The fan was undamaged. Bird feathers
were found in a number of locations and charred remains were found in
combustion and turbine area. No 2 engine had suffered damage, probably

as a result of the crash landing, however bird debris was found in the
combustion area. The airport is surrounded by lakes, but fulls are rare
on the airport except in spring and autumn.

(Source ICAO Subsequent Notification) '

19.6.75 Private UK Grumman Gulfstream 1

Struck "plover" whilst at 3,500 ft on approach to Cologne/Bonn airport
whilst flying above cloud. Hole Tin x 5in just above front centre of
radome. : ‘ '

(Source - UK Bird Strike Reporting Scheme)

1.7.75 Air Malawi BAC 1-11 7Q-YKG at Nairobi

Struck Marabu Stork (Leptoptilos crumeniferus) on approach to Nairobi.

A 10 inch square hole was made in port side of fuselage foreward of front
passenger door. Skin was damaged for approx 6 feet. Manufacturer's
assistance required for repair. '

(Source - CAA leporting Scheme)
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:17.10.75 Boeing T41

Aborted take-off on cargo flight due to hitting 30 or 40 birds at 155 kis
(aircraft weight 772,000 1bs and V1 of 161 ¥ts). Birds rose from runvay’
directly in-front of aircraft (flight was first to use runway 1%32). -
No 2 engine was shutdown because of ovef-temp'conditioniand failure .to
g0 into reverse. No'l was shutdown after taxying off runway. lo severe
vibration was felt. No 1 engine had severe fan blade damage, one blade
tip appox 8 in long had separated and exited through inlet cowl at
4 o'clock position making 2 holes in outboard flap canoe fairing. No 2°
engine also had severe fan blade damage, one blade tip approx 8 in long
separated from fan, but was recovered, no tips exited through cowl.
. Airport lianager stated birds would not be scared away due to rain and low
ceiling. | o , N o Lo
(Source Flight Safety Facts and Reports October 1975)-

Oversess National DC10-30 N1O32F &t Kennedy Airport, New York

The sircraft was taking off from a different runway from that in use by
other aircraft when, shortly after passing 100 knots the captain saw a

- flock of approx 100 birds rise off the runway shead of the aircraft. The

captain alerted the crev to "watch the EGT's". ' The-aircraft struck the
flock of birds, and No 3 engine disintegrated, scattering parts around a
wide ‘area, and setting fire to a nearby vehicle maintenance store. The
flight data recorder ceased to record soon after the aireraft attained an
indicated airspeed of 168 knots (V, was 178 knots). The take-off was
sbandoned, but was affected by the loss of No -2 brake system and traking
torque reduced to 50%, No 3 thrust rgveréers*were-inbperative,"at least
three tyres disintegrated, No 3 spoiler panels on each wing could not deploy
and the runway surfsce was wet. ‘The wing was on fire due fo rupture of the
No 3-engine fuel supply line, and the aircraft finally came to rest on the
grass beyond the last taxyway at the end of the runway. The landing gear
collapsed and ultimately most of the aircraft was consumed by fire. :All
139 persons on board who were employees of Overseas Nationdl successfully. -
escaped from the aircraft. .- ' Co

Ap@réximatelyv20 dead gulisfwéfe'fbundvon;the runwéy,}identified-as Herring
gulls‘(Larus}argcntaﬁus),~Ring—billed'gulls;(Larusvdélawgrensis and
Great-black-backed gulls (Larus marinus). - The largest. bird weighed 5 1lbs

and the average weight of the .other birds was between % and 4 1bs. There

was evidence of at least six significant bird strikes on the lip assembly

of No 3 engine inlet cowl. The ingestion- csused massive fan blade damage
to .the GB CF6-50- engine and, ultimately, fan rotor-imbalance. Vhen the fan
rotor assembly became unbalanced the epoxy -abradable rub shroud around the
inside .of the cowling began to pulverize and entered the AP compressor.’ It .
then .exploded, the’pverpressure'within.thelcpmpressor section caused the
compressor cases to separate and structural integrity of the engine to be’
lost. : Lo o P _

A number of recommendations were made concerning bird control measures and
engine modifications. All CF6-6 and -50 engines have now been modified in
that the]epoxy-rub'shroud.hgsgbeen’rgplaced by‘alloyjhoneycomb'mgterialg
(Source NT3B Aircraft Accident Report NTSB-AAR-76-19 ' L
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20.11.75 Private U.K. HS125 G-BCUX at Dunsfold, Surrey

The aircraft took off with two pilots and seven passengers on bhonwid,
becoming airborne shortly before the half way point. At a heisght of between
50 and 100 feet and after the undercarriace had been rotracted, wt o Spoou
of approx 15C kts the aircraft encountered a flock of lapwings (Vancllus
vanellus). Both engines ingested birds and although there wcre no
instrument indications the aircraft commander sensed aan imm odlxto loss of
power on both engines. Ground witnesses saw balls of flame of vivying

length behind each of the engines. The aircraft was force lundud atraicht
ahead with undercarriage and flapd lowered, touching down with only 1&8C
metres of runway remaining at a speed of approx 120 kts. It overran the

" end of the runway and continued across grass fields and through three hedges

before crossing a main road at a speed of approx 85 Kts. In so doing it
struck and demolished a passing car killing the driver and five children.
The undercarriage was torn off and the aircraft continued for a further 150
metres before coming to rest. Fire broke out, but all nine occupants safely
evacuated the aircraft before it was largely destroyed by the fire.

A total of 11 dead lapwings were found on the aerodrome, the largest of
which weighed 303 grams and had a wingspan of 610 mm. The accident. took
place 5 minutes after sunget and the a1rcraft'~ landing and high intensity
supplemental strobe lights were in Tase. . Approxlmately 40" of the aerodrome
had "long grass", but there were many birds uniformly abundant in the short
grass areas. Bquipment for playing bird distress calls was available,
however the lapwing tape had been taken to a laboratory for examination the
day before the accident, as it was believed to be faulty. Subscouently
examination showed that both engines had ingested birds, causin~ a surse
eenditien, however the damage was such that both engines were carable of
being test Fun.

(Seuree Aeeidents Investigatian Braneh Aireraft Aceident iepert 1/77)

‘Duriﬁg a daylight landing on runway 12, with landing lights ON, struck a

fleek 6f blaeck headed guils (farus ridibundus) averaze welght 3(U mho. ‘wo
engines and beth wings were damaged.

(éaurée Lleyds List and BSCE letiber)
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' Establishment of Bird Control Unite at 6 Dutch
" . L. 5. Buurma
* Royal Netheflands.AiffEchél_---' N

introduction

‘Birdstrike prevention activities in the RNLAF, but probably also else-
-where in aviation, seems to be-a cyclic phenomenon.fTwo”years agd,I?shb-
wed you figures and expressed some thoughts about succes and malaise as
-regards fighting the bird problems in Holland. Nowadays the Airstaff re-
- copsiders all possibilities as much ‘as possible. R
" After some general remarks about statistics this paper gives & short
. desc¢ription of the establishment of Bird Control Units BCU's), .groups

" of personnel and equipment responsible for birdstrike prevention at air
baaes.vAlthdugh_thevsdme denomination is used here as in the UK ‘there are
_ probably differences,in the;brganisation gtructure, which can be of im- '
' portance to our discussions, o S S

statistical arguments

The main reason -for the increasing urge to tackle the problems is the
reinterpretation of statistics. Analysis of birdstrike data is highly
" ‘important to raise funds but frequently leads to misunderstanding. Re- '
cruting of special personnel is expensive; so it seems important to pay
. some attention to the arguments. .. .. Lo Co
‘A graph giving the annual totals ofvbirdet:ikes_causing damage clearly
shows the general .trend, apart from annual fluctuations .that are diffi-
cult to explain. It appeared.to be essential tq,conéide: these statistics -
on a rather long-term bagis. Careful ‘analysis is necessary because of
‘severalfﬂsnacka".,Especially thé following points are very important:

. a) thé‘qﬁélity,bf reporting: their is a_distiﬁét'rélatioﬂshiy between . -
© ° general interest in the problem and the number of non-damage bird-

v ‘gtrikes, which should be separated from the ones causing damage. In-
troduction of a:BCU at an airfield will result in an astonishing in-
s crease of (non-damage) birdstrikes! L IR :
b)) local ("airfield-") birdstrikes have to be separated from the "en
" " route" ones. At airfields there is more chance of finaing birdremains
not only on the airplane but .also on the runways. Apart from the in- -
. crease in detection chances, there are also greater possibilities of
- identification of the species involved. This means & strong bias to-
.. warde nairfield-bird-species”. En route strikes seldom yield more than -~
' gome feathers or minced meat. In case of :no damage even the cause :
gﬂbird"'is_notfalways.evident;'Non damage cases en:route are distinctly
Jess frequently reported and vary according to size and type of air-
craft and instructions and attention of the crew. The quality of the .
‘reported data is also relatively inferior compared to those of local
birdstrikes. - . . T e
. Our general conclusions regarding a period of 20 years, respectively
“without, with, without sndvagain,with-keenjattentipn;to what has happened .
- ares . D - e : o RS T ' .
4. don't draw any rash conclusions about the benefits of investments. )
. One needs many data and it takes several years.to discover the general

njrend}=,.' .




?. Local and “en route” birdstrikes are fundamentally different in charac-
ter and to explain them different approachen are necedod. Becenune of
lower speeds ol aircraft above and near airficlds Lhero i nol much
chance of damage,but if something happens,; especially in take-ott, the
risk of fatal accidents is relatively great. On the other hand"en route’
strikes very frequently result in damage but in dangerous cases often-
there will be enough time for bail-outs. The high damage ratio is
partly due to detection bias but apart from this there is a relation
between size of damage and flightspeed resulting in a high'en route"
strike ratio for low flying military jet aircraft. The'en route”’ cate~
gory is of no importance to civil aircraft perhaps with the exception
of helicopters flying with high speeds.

3, In the RNLAF local strikes constitute roughly 40 % of the total number
of damage strikes. In 1976 one jet aircraft was totally lost and the

pilot fatally injured. In 1977 a similar situation went well thanks
to the professional skill of the pilot and the lessons learnt from
the first case.

- 4. The total prevention success depends on a general program with a

broad scope. It cannot be simply correlated with a single element of
all prevention activities. Complete incorporation of the birdprogramme
in the daily operations is a must.

As long as pilots are not convinced of the possibilities,and do not
see a practical approach,birdstrike prevention will become incffective.
An operationresearch-approach to the problems within BSCE would pro-
bably do much good.

After having reinforced the staffpotential by the recruitment of a full-
time ornithologist,and with the help of academically trained conscripts,
the air staff decided to decentralise: each jet-base is to have one spe-
cially trained birdman on.a full-time basis as an extra employee of the
airbase safety office which as a rule consists of 4 persons. He should
take much interest in birdlife but also possess much experience in air--
field operations. He should at least be able to make contacts with many
people and to work independently. So the RNLAF decided to appoint non-
commiggioned officers who, like other flight safety specialists, keep
their normal career possibilities.

This seems to differ a little bit with the UK system, where on average

a team of 3 people has been contracted. In general the english BCU-mem-
bers have no promotion possibilities on a longer term and therefore gtay
for a limited period of time while their wages are lower.

We feel that there is a need for an experienced specialist who will do
the work as long as possible. Apart from joining the scaring and patrol-
work he cobrdinates the activities of personnel already present at the
airbase: especially firemen are highly suitable because of their full-time
presence during operations and because as a rule their workload is not
very heavy. Besides these people are often eager to join some extra acti-
vity.

We are afraic that presence of too many anti-bird specialists will

" lead to a decrmase in the general belief in cost-effectiveness if there
are no birds to scare for a prolonged period of time which-in fact is our
main purpose! In addition the specialists themselves will lose their
belief in their own indicpensability. In contrast one single senior
"birdspecialist" who does the monitoring work and coordinates and trains
assistents provides a better chance of long term survival of the BCU.

o~
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'Besides thié&iersoh ié”eipected to*béCome‘graduaiiy‘thé expeif~oﬁ all

" ports of airfield environmental problems and who-knows all difficultios

“protection law will also be-reduced to an acceptable minimum.

- and the persons tO'contact.:Difficultiés.arisihg"out of our strong bird-

 .Apart”from attending the UK~course on bird-control our "Birdmen" ahd'
:staff“personnel_exchange,information~everylthree.months.at,a'qne—day .

" . meeting,held at one of the prcblem airfields. This proves to be very

beneficial especially as regards motivation and discussions about psychOe”
. logical problems: within the base the job is unique and still now not '

. every one understands the type cf work. - S . o :
daily programme
Routine activity is the early morting eount followed by a scaring patrol
to be concluded at least fiftéen minutes before the first wave »of figh-
. ters takes of£f. During the flight programme scaring is only performed:

‘a) after having received a call from ATC or b)by way of irregular patrols
in case great birdproblems already occur during the first early morning .

' . patrol. As soon as there is a pause in -the aircraft activities extra care

"-.jPermanent'monitoring_will always be necessary to encouter

is compulsory. During operaticzs aircrafi scare . away most birds but a

 pause in flying means that there is relative quietness in the runway area

- as compared with surrounding fields. . = = . s o .
In many cases it arpeared that the birds could kave betier be left undis-

turbed instead:of scaring them away.Flying in the air they sometimes pre-

~ gent a greater'risk.uxnovled:e cf the behaviour of the birds under dif- '

- ‘ferent circumstances is of sr~ai value. - I '

‘Simple mapping of the most dangerous ‘species is considered.extremély im-
portant a) as regards monitoring the situation in:rélation to the seasons
- and agricultural activities, and b) as regards keeping the birdman atten-
tive and preventing him from having unconirolled prejudices. We consider
. the last point to.be of great value because in genéral we experienced -
" that too many airfield people believe they know the problems and the:
. ‘soluﬁions’bﬁt_in*faCt this knowledge rarely leads. to any actual results; )
. and éven impedes the really effektive handling of the matter. Consequent-
-1y hard figures will always be required. s ' L S

- Scientific research requires controlled circumstances and.an proper sta- -
| tistical approach. But environmental processes are so complicated that
 application of short-term results has not always been satisfactory.
Simple mapping of some birdspecies at seversl airfields and during all -
" geasons far over one year, combined with information concerning agricul- . -
" tural activity, will therefor ccnizibute any: understanding of relation- -.
. ship between birdlife and the airfield -envirénment. Moreover it will pro-
* vide a general local piciure of cituations to be expected. A L
_ ‘ ' r ‘short-term ef-.
- fects of mowing, ploughing, seeding and fertilizing as far as these ac-
-tivities are nct prohibited. - Lo el e

" equipment

A full equipped vehicle able to drive across all over the airfield du- -
ring operations,is of course =bsolutely essential. We use a Volkswagen-.
~ bus with mobilofoon, orange £1 sh light, .white spotlight .to. direct in

all directions;by,the~d:1ver,vdistress‘Callwequipﬁeﬁt;’shell crackers, .
and enough space for gascanons, gull dummies,or even the radiocontrolled .. .
- peregrine falcon. We believe +hat results can best be achiéved by alter-
" nating as much as possible’the application of the scaring technics. v
'Bird scaring apparatus should never be left long -at same spots. |/ o

-




Local birds or long-term visitors that cannot be driven away and who
attract other migrants are elim-inated. It is considered a last resort
not because we believe that the numbers can be reduced by this way, but
because birds shot down can add to the strength of the effect of our
scaring technics. _ :

Simple shooting down as many birds as possible is not the right solution!

TUTAL BIRDSTRIKES WITH DAMAGE 1956=1976
w .

1956 1958 1960 1962 1964 1968 1968 1970 ~ 1972 1974 1976

@smmeme total number of cases

-::-:j nunber of cases with motor damage
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_ BIRDS KILLBD B! AIRGRAFT IN THE UNITED KINGDOM
' 1966-76

.. JB A Rochard and N Horton

:Ministry of Agr;culture, Flsheries and Food, Pest Infestation Control Laboratory,
: Tangley Place, . : : o
WOrplesdon, Guildford, Surrey GU3 BUQ

Bird remalns from 15#1 birdstr1ke 1ncidents have been 1dent1f1ed at least to
" ordinal level and the results analysed. This papér presents and discusses the data
obtained. Small"gulls and lapwings, which habitually feed on short grassland,
predomznated and most strikes involved species weighing O. 5 Kg or less. Numbers of

- . birdstrikes are shown to vary with the seasonal distribution and abundance of birds;

the most important factor being the influx on to alrflelds after breed1ng and the
‘arrlval -of w1nter v1s1tors. . L

’ . Paper prepared ‘for presentatlon at the Wo;lﬁ'cqnfe:enée'dn Bifd Héiards'tb_ g
_Aircraft. Parls, October: 1977, : C S -
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INTRODUCTION

Birdstrikes

In the United Kingdom a birdstrike occurs once in about every 1500 flights by

civil aircraft (Civil Aviation Authority1). An executive jet crashed in 1973 follow-

ing a collision with gulls at Norwich Airport and in 1975 six occupants of a passing

* car were killed and a crew member injured when a similar type of aircraft, on take-

off from Dunsfold, crashed after encountering a flock of lapwings® (Department of
Trade?). World-wide, several fatal accidents, two involving large airliners, have
resulted from birdstrikes.

" It is usually only on landing or take-off that civil aircraft fly at the lower

"altitudes where birds are numerous; consequently over 90% of birdstrikes to such

aircraft occur on or very close to airfields (CAA1). In the Royal Air Force, on

the other hand, about 300 strikes are recorded annually (Directorate of Flight Safety
[RAF]3) and, as a result of high speed, lov flying commitments, about 40% of these
strikes occur "en route" (Directorate of Flight Safety [RAF]*), where higher collision
speeds can cause greater damage. Jet engines are particularly vulnerable to damage
by bird ingestion. Military training and combat aircraft generally have fewer engines
than transport aircraft and recently several sophisticated military aircraft have
been destroyed as a result of birdstrikes, fortunately without loss of life. In the

. United Kingdom, therefore, most birdstrikes occur in the vicinity of airfields and

various bird control techniques exploiting the behaviour and ecological requirements
of the important species are in use or under development (Brough5,vHright6).

- Need for Identification

Tdentification of the species posing the greatest hazards is necessary before
effective counter-measures can be devised and introduced. Also quantitative data
on the relative frequencies with which birds of different weights are struck are
required by aeronautical engineers when designing Aircraft'strhcturea-better able to
withstand typical birdstrikes. ' o .

‘Before 1966 no systematic identification of bird remains from birdstrikes was
attempted and reports available before that date are unreliable, being based largely
on identifications made by laymen who have used ambiguous terms such as "seagull",
"rite-hawk", "finch-type' or even “poc". Since 1966 remains of birds from a variety
of sources have been examined by ornithologists at Pest Infestation Control Laboratory
and this paper records the findings. ‘ S S

.

METHODS ‘AND LIMITATIONS

Sources of specimens

- Bird remains were received from the Royal Air Force, Army, Royal Naval Air
Service, Ministry of Defence (Procurement Executive), United States Air Force,
commercial airlines, civil airfields, -engine manufacturers and servicing companies.
Military sources provided more samples than civil, probably on account of more

unified communications channels, but London (Heathrow) Airport contributed a dispro-.
" portionately large number of incidents compared with other airfields. Heathrow'
. Airport has been treated separately because of several unique»attributea. It virtu-
"ally forms an oasis of short mown grassland in an area of urban'dgyclqpment,cloqe
‘to a reservir complex used as a roost site by a'quarter'offa_million gulls ﬂSage,7).

-®gcientific ném¢a'of epecied -entioned in the text are given in Table I
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BeqauseAair‘traffic-movementa'were’the highest and reporting standards of the best,
it -submitted remains from 20¥ of the total incidents. The number of specimens
received from the different sources cannot be taken to reflect the relative frequency
of birdstrikes, because within each group only a proportion-of entablishments g

. submitted remains.

. Birds found dead or dying on airfields in circumstances which suggested they .
had been struck by an aircraft or injured by its slipstream, even though no strike

_had been reported, have been included in the analysis as they give further indica-

- tions of the potentially hazardous species on airfields. Twenty per cent of the
incidents submitted were of this nature. R

Bias in samples submitted

- ‘Motivation to submit.remains varies between individuals. Large birds, which -
cause spectacular damage to aircraft, motivate people more strongly than small birds

which often cause negligible damage and leave insignificant remains. There has, " '

therefors, been a bias against the submission of small birds, though to a decreasing

extent as a wider interest has been taken in the problem. For example, incidents

" ‘involving species weighing 150g or less increased from 9% in 1968 to 0% in 1976.
The probability of receiving remains from "en route" birdstrikes was low because

' frequently no remains, or none which the finder believed capable of?identifiégtion;

adhered to the aircraft to be recovered. 'Bird remains from strikes on airfields,
however, stood a.good chance of being found by runway inspection teams, whether or
not pilots were aware that strikes had occurred. - o , o S

~_ ‘One ‘or more individuals may be killed when an aircraft passes through a flock.
- As many as 107 black-headed gulls were killed in one strike. ' Occasionally several
" species may be involved, eg. lapwing, dunlin and black-headed gull on one occasion.
'At least 2850 birds were killed in the 1541 incidents from which remains were . :

" received. Frequently, however, only a sample of the casualties was sent for identi4 _l

. fication and it is likely that many more individuals were involved in some strikes
.than the data suggest. ' Ty ST o

 Identification p£ocedufés‘

~ Samples submitted for identification ranged from whole birds to one or two
‘feathers or_the'ma¢¢rated,1tobacco-like;'materigl recovered from jet engines = . -
dismantled for repair following bird ingestion. Whole birds were readily identified,
but fragmented samples often required comparison with skins or reference to published
literature. ‘Single feathers or macerated remmants were problematical, but micro-
scopic examination, using techai ues based on the feather ¢lassification described.
by Chandler® and adapted by Day’ ,-usually enabled jdentification to at least :

:1‘0rdinal level.  An order is a major taxonomic group, eg. Order Columbiformes .

. - comprises the pigeons and doves; Order Anseriformes, geese, ducks and swans. R
- .Circumstantial evidence, such as date and location, often narrowed the possibilities . .
- to'a few or even a single species and allowed weight ranges to be suggested. For .
- example, sparse fragments of white feathers recovered from a strike in August with
.a bird described by the pilot as being "white and gull-like' proved to belong to.
the Order Pelecaniformes. As the gamnet is the only white representatiyve of this

" order commonly found in Britain, and as the strike occurred close to the large

gannetry at Bass Rock, there is no reasqnaﬁle doubt that-the.yitd‘was‘of'this'specieé;

" RESULTS AND DISCUSSION .

" Presentation of rééqité ,:” B | ‘
. The birds identified, the mean weights of species and the numbers of incidents’
- in which each Specigszvgs;involveq;gre_ahovn'in Table I. The relative frequency .
o R Clal e e

LA
A
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of incidents with the more important species in different locafions is given in

Table II and seasonal variations are shown in Table IIl. &Species that are important

bggause of their frequent involvement, large size or flocking habit are discussed.

Greater significance has been read into numbers of incidents than total numbers
of birds as it is believed that the former provide truer comparisons of relative
risk at different times and places. A single strike involving a large number of
birds could otherwise be misleading. ‘ ' ‘

,Guila

* Gulls were involved in 4% of all incidents (Table I) and because of multiple

‘strikes, accounted for 5% of the birds identified. :

. Black-headed gulls were involved in more incidents (18%) than any other species;
next came common gulls, which made up 10% of the incidents. Most of the strikes
with these species occurred on airfields and very few involved aircraft "en route!
(ie. away from the airfield as shown and defined in Tables II, IIla and b). These
emall gulls frequent short-cropped grassland and often congregate on airfields to
feed and rest. They also feed at refuse tips, particularly when food on agricultural

land is in short supply in winter.

" Incidents involving black-headed gulls generally reached a peak in September
and declined towards the end of the year. It is known that black-headéd and common
gulls are most abundant in Southern Britain from December to February, but peak
numbers of strikes with black-headed gulls were in autumn. This may have been
connected with seasonal variation ‘in food availability on airfields. Earthworms, ,.

" Lumbricidae, and craneflies, Tipulidae, are commonly taken by both species (Vernon ).

Earthworms are-active in the upper layers of the soil and abundant through the autumn,

but activ*sg and numbers decrease with low temperatures or dry surface soil (Edwards
and Lofty'').

Adult craneflies mostly emerge during August and September (Vernonl2).
In 1972 and 1973, when they were extremely numerous, they were seen to be eaten by
flocks of black-headed gulls at Heathrow (pers. obs.). The examination of gut
contents and pellets obtained at that time showed that the gulls had béeen feeding

exclusively on craneflies.

Sfrikes involving common gﬁllq on Scottish and coastal airfields were more .
numerous than those with black-headed gulls. In Southern Britain common gull strikes
were generally scarce, except at Heathrow where there was a peak in November. In :

" . the London area common gulls are known to ive later than black-headed gulls and

occur in smaller numbers (Ho.ddv.13.‘8nith1 . As the winter progresses and soil
invertebrates become scarcer, it may be that black-headed gulls forsake airfields in

. favour of refuse tips earlier than common gulls, v%%ch persevere longer with grassland
feeding and resort to tips only in severe weather | ernon?). '

-‘Horring guils were ihvolvod jn 5.%% of the incidents and lesser ahd:greqt‘
black-backed gulls together totalled 2.9%. At coastal sites these large gulls
ususlly feed on the shore or at fish docks, but inland in Southern Britain they

- pubsist almost exclusively on refuse. They do not appear to feed on inland airfields

to any extent and use them primarily as loafing areas. _Herring gull strikes 'en

‘route" exceeded those on airfields, probably because much military low flying occurs

in northern and coastal areas, where this species.is more nunerona;:than inland in.
the South where most airfields are locgted, ' : . B : L

. Few gull sfrikes occurred 6n~airficldg in Southern Britain durihg the breeding -

: ﬁeason. but strikes with black-headed, common and herring gulls increased on Scottish
' airfields where they are known to breed (Tables II and IIIa, b and c.). From July.

onwards, strikes increased in all locations as birds diapersed from their colonies

". . B . ) ‘/I" './'
N : 3 ! . ‘e »’

£/ 4
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and the first Continental immigrants arrived. During the summer, many gullsmoult
and spend a relatively large amount of time resting on opén areas, such as air-.
fields. At this time they appear to be lethargic and are reluctnnt to move, -either
for aircraft or in response to dispersal attempta (pers. oba.) and missing flight
feathers may impair their ability to evade ‘aircraft. In general, strikes with all
species peaked in the autumh and decreased as the winter progressed as gulls made
1ittle use of airfields at this time, as stated above. . In March and April, gulls -
from the Continent which have wintered in the UK depart and British birds return to
_their colonies so that numbers on airfields greatly diminish. Lo I

 Lapuings -
~ The lapwing was the second most frequently struck species and occurred in 14%

of all incidents. Lapwings often feed, roost and breed on airfields and are perhaps
more frequently present on airfields than any -other species except the skylark. - .
Nearly all incidents, for which locations were known, occurred on airfields (Table II). ' .

Lapwings were'involved-in-over‘20%'of the airfield strikes inland and in Southern R .
- Britain, but were less important at. Heathrow and coastal airfields, with very few

- gtrikes in Scotland. The overall seasonal pattern of strikes (Table 1IId.) showed

a build-up from May to a maximum in October, with.a progressive fall-off through the
winter. Unlike gulls, lapwings do not feed on refuse tips, but mostly frequent .
farmland and damp areas. Flocks begin to form in early June after breeding. Migrants
passing through the.UK.and winter visitors arrive from late May onwards, but chiefly
September to,mid-NovemberV(Spencér1_);‘ The reduction in strikes after November s
_ possibly reflected the departure of birds on passage or 8 move away from airfields, -
following a reduction in food supply similar tec that postulated for gulls. Spencer
commented that lapwings, when moulting, gathered in quiet places remote from distur-
- bance and spent much of their time feeding and preening. Birds struck in June, July -

and August may, therefore, like gulls, have been frequenting airfields because they
provided ideal moulting grounds. Strikes in May, ie. before flocks should have
formed, could have -been due to parent birds‘beingwstruck.whbn-fdllowing chicks which
- 'had wandered into aircraft movement areas. Lapwing chicks.leave the nest shortly
‘-gfter hatching, long before they are able to fly, and show a marked tendency to o
_ freeze at -the approach of danger. 'ksitatedearents‘havé'been”observed flying constantly .
‘. over chicks in the path of landing aircraft (A J Backx pers, comm.) end could not be -
-gcared awaye - . . T Lo e . o

';,;Ofﬁerlﬁa&érs:.,>

. - The golden plover (1% of incidents) has similar habits to the lapwing, but in _

. the UK breeding is mainly restricted to upland areas where there are few airfields. .-
-In winter the pqpulation'is'mbre”generally distributed and greatly increased by . = oL
‘immigration. They then occur on airfields and this is reflected by strikes: occurring . ;

in’ autumn and winter (Tables II and IIle.). Among the rest of the wader species . = =~ Y
“which, in contrast to lapwings and golden plover, are mostly shorebirds, oyster= S
" eatchers were involved in over a quarter of the incidents. This species has a mainly
‘coastal distribution and feeds on coastal airfields. Eleven out of fifteen airfield
strikes with oystercatchers were in Scotland (Tables -II1 and IIIf.) and none was v
 Known to have occurred '"en route". Little seasonal variation, other than a suggestion
. of spring and autumn peaks, was evident. In contrast, of 22 incidents with other '
Vader_species,_wherefthe location was known, ten involved aircraft "en route" and
" . most otcurred in spring and autumn (Table II and IIIg.)." Ry e e

4 :UooaBiEEOhé. -
~'Strikes involﬁing:woodpigepns occurred mainly on airfields in Southern Britain

(Table II). .Clover Trifolium spp. and oﬁher'weedsrin‘airfie1d~grass swards - apparently
- attract woodpigeons, but no seasonal strike pattern was evident.. . - :

’§Qi?_‘1 ' ...v “ :“ _.; g }£; v ;‘  };:;;7 455"' :
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" Domestic and feral pigeons

Homing pigeons could only be positively distinguished from feral birds when ,
rings were included in the remains. Nearly all the incidents occurred on airfields
and the majority of the ringed birds were struck at Heathrow (Table II). Strikes
involving homing pigeons were, with one exception, confined to the period March to
August (Table IIIh.). According to the Royal Pigeon Racing Association (pers. ,
commn.), training of birds commences in March and ends in September, with most competi-
tion flying between May and August. Feral birds showed no seasonal distribution, ”
being often resident around airfield buildings.

, Other species

A few other species, each accounting for only a small proportion of the total
incidents, were of some significance locally or at specific times.

Five of the six jincidents involving dabbling ducks (mainly freshwater, surface-
feeding ducks) were at Heathrow. This airport is in an area of wet gravel pits and
reservoirs which provide suitable wildfowl habitat. Other Anseriformes struck were
sea ducks at coastal airfields in Scotland. o

Of twenty-seven kestrel incidents, seventeen were at Heathrow, where the banks
' of nearby sewsge lagoons form attractive hunting grounds; none was known to have
occurred "en route". In contrast, buzsards were struck mainly by low flying air-
craft in mountain and moorland areas. The buzzard is largely confined to hill and
moorland areas in Western England, Wales and Scotland where it spends long periods
: soaring in thermals to considerable heights to locate prey and carrion over a wide -
«. o area (Tubbsl?). : -

Strikes with col-on'ind Aret1q4torn-.(offahoro birds which breed mainly on sand |

and shingle coasts), included a number of juvenile birds and occurred between May
and July at one airfield in NB Scotland where both species bred. ‘ i

: ‘Swifts, which occur in Britain only in the sninor, vere'struck mainly in‘thé
'41f0ur—nonth period of May to August, but none was in Scotland (Tables II and IIIh.).

. Among passerines (perching birds) the skylark, which frequents open grassland
" and cultivated ground, was struck most frequently, closely followed by the starling.
- Skylark incidents occurred sainly on inland airfields in Southern Britain and showed
- . a summer pesk following breeding and snother in autumn at a time wvhen immigration
o of Continental birds occurs (Table IIIh.). Starlings showed little seasonal vari-
_ation (Tables II and IIIh.), which is perhape surprising because of the large ,
| o autumn influx of Continental birds. Some airfields, however, have large breeding
B populations (pers. obs.), vhich may have tended to equalise the susmer and winter
| B » strike rates. Almost half of the incidents involving thrushes, which include many
- © "+ winter visitors to the UK, where the location was knmown, occurred away from air-
| fields. .Incidents peaked in October (Table IIIh.), suggesting thrushes may be
- particularly involved in birdstrikes when on sutumn passage. . '

g . Strikes with corvids (members of the crow -family) occurred throughout the UK,
| . (Table II) both on airfields and “en route”. More carrion crows were struck than

‘ the more numerous and gregarious rooks. Most airfields have a resident population

of several pairs of crows throughout the ‘gar. but rook numbers vary from airfield

S o to airfield according to season (Bridgman ). Both species scavenge, but crows are
B - attracted to runways to feed on dead insects around the lights and the carcases of .
w x birds killed by aircraft. Incidents peaked in June and July, (Table IIIh.) reflect-
- " ing an influx of corvids on to airfields after breeding. S ~
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Seasonsl variations in birdstrikes . -

_ Many factors influence the frequency of birdstriker but two of the most impor-
tant are the number of birds in the country as a whole, but especially on airfields,
- and the density of air traffic. Many of our resident birds- and winter visitors are
relatively large, .flocking species like gulls and lapwings which prefer open habi-
tats and are, therefore, attracted to airfields outside the breeding season, where
they "hazard aircraft: Summer visitors, by contrast, are mostly small, less social
species, few of which find .airfields a suitable habitat. Military flying is at a
fairly constant rate throughout.the=yea:, but civil flights are more frequent during
. the summer holiday season. A number of factors, therefore, interact to produce the -
overall.seasonal variations in incidents susmarized in Table IIXj. - . .

Weights of birds struck -

_Table IV shows the frequency distribution of incidents according to bird .
* weight. Mean weights for each species have been estimated from published and other:
- data, but it must be stressed that individual variations and those due to age, sex,
season, condition and geographicsl origin may, especially for the smaller birds,
affect average values by plus or minus S0%¥. S Coe T R

.'V“.Becauae‘of thg 1§rgé‘nnmbér qf‘ﬁdﬂeré,‘anall guils._pdéebné,-swifta'and-passef4 .
ines, 86% of the incidents involved species with an average weight not exceeding . -

0.5 Kg. Birds weighing up-to 1 Kg. accounted for a further 12% with only 2% heavier:
~ still. Ganpets (mean wt. 3.5 Kg.) vere the heaviest birds identified. ) C :

. * " Some species are commonly involved in multiple strikes and ten or more birds .
~_were known to have been killed in each of twenty-nine strikes. Often only a small
sample of the birds killed was submitted for idenmtification. For example, approxi-
mately 350 gulls were said to have been picked up from an airport after several

. strikes on one day when only one comson and three black-headed gulls were received =~ " -

. for. identification. - The greatest mass of birds positively identified from one

'strike was 107 black-headed gulls, representing Q;liveAvgight of gboﬁ§‘321Kg.___" :

CONCLUSION .

‘The majority of birds killed by aircraft in the UK were of species which find
suitable habitat for feeding, loafing or in some cases, roosting or breeding on .
airfields. These mainly included gulls,'espeqiallyfblack-pqued_and'common gulls,
lapwings, pigeons, corvids, skylarks and starlings. The preponderance of these
species resulted in most -of thas strikes involving birds weighing 0.5 Kg or less.
However, frgquentfmultiple~gtrikes'mnde this more serious than it might'atxfirst

. seem, . ' I L : ’ '

AStrikes t6.aifcraft'"en route” included a greaier.iériefyuof'léssAfféquqntly:

-. gtruck, larger species, and as higher aircraft speeds nrg,invdlvedjthaniin_thé;aira S

field environment there is a greater potential for demage. - . -

. Total numbers of birds and the density of air traffic influence the frequency
of stiikes at different times of year. However, strikes remained high after the
peak air traffic density suggesting that the most important factor was the influx.
of British and Continental birds on to airfields after breeding and through the ..
autumn. -Ae, even during this period, the majority of strikes occurred on airfields

rather than to aircraft “en route!, it appears that birds on migratory flights,

with the possible exceptions of some waders and thrushes, were relatively'ﬁnimportantf,‘

in strikes, although mignapta_obviéusly influenced numbers present on airfields. -
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TABLE T BIRDS IDENTIFIED FROM STRIKES WITH ATRCRAFT 1966-1976 o

‘Mean . Incidents - _Birds
weight |———————— ST
gy} iNea | % _No,. %
dentified only as "Bird"" . ' S IR R 1. -
lanx sheafwater'Puffinﬁs puffinus Loo R BEEE I 1 -
iafnet’ ‘Sula bas ana 3500 3 - -3 -
dentified only as Clcon1formes L = 1 ‘" 1 -
irey heron- Ardea cinerea 1400 - -3 Y 3 =
dentlfled only as Anserlformes- R 3 - 3 -
lallard- Anas;platyrhynchos ' 1100 L4 - 5 -
‘eal A. crecca 350 1 - 1 -
ligeon 'A. penelope ° - 700 1 - Y -

' 3helduck Tadorna tadorna 1200 - 1 - N -
Cider‘Somateria,mollissima : 2000 1 ’ - 1 -
3uzzard Butco buteo: . - 800 12 0.8 12 -
:parrowhawk Accipiter nisus 200 - S 2 - 2 -
(estrel Falco tinnunculus: - 200 27 1.8 . .27 -
Red- 1egged partrldge Aloctorls gufg”,*hZO b - ok -
dartridge Perdix perdix - - kOO b 049 - -
Jheasant Pha81anus colchlcus B “1000. - 3 - .3 -

.[dent1f1ed only as Rallldae , - - 1 - B -

' dater rall Rallus aquatlcus o L1300 1 . - A -
Identlfled oly as Charadrllformes -9 Ce -9 -
TIdentified only as Wyadery 7 | 7 © - 7 e
Dystercatcher Haematopus ostralegus 550 16 1.0 5 1.8
Lapwing Vanellus vanellus .. . 200 215 - | b0 428 15,0
'Ringed plover Charadrius hiaticula| 60 5 - S5 -
‘Golden plover Pluvialis .apricaria‘|. 200 1’ R 39 1-¥v
Snipe Gallinago gallinago 15 | 5 1 - -5 -

- Jack snipe Lymnocryptes minimus - - 65 | 1 e 1 -
Woodcock Scolopax rusticola - 300 - - 2 -

. Curlew Numenius arquats . 800 8 | - '8 -
‘Dunlin Calidris alpina - .60} 7 T 22 -
Great skua Stercorarius skua 1400 . S S L 1 -
Jdentified only as '"gull" : : 81 53 81 - 2.8
Great black-backed gull Larus . marinus 1600 15 1.0 A7 -
Lesser black-backed -gull L. fuscusy 850 | 29 149 e 1.4
‘Herring gull L. argentatus 1000 . .8 - 543, o9 ] L 3.2
Corimon ‘gull L. canus b2o - . 159" 1043, .. 285 | 10,0
Little gull L. minutus. : A 120 - 1 e e e -
Alack-headed gull L. r1d1bundus 300 - 28L . 18.4 9364; -:32.8_
Kittiwnke Rissa tridactyla - ' - koo 1. c.- L -
Identified only as "tern"'- o 1 - -1 -

" Common ' tern -Sterna. “hirundo 120 - W . 0.9 19, -
arctic tern Ss garadlsea 100 . A - -6 -

. N . s v /} //"’
;9° AP
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TABLE 1 BIRDS IDENTIFIED FROM STRIKES WITH ATRCRAFT 1966-1976 (Contd)

- Mean Incidents . Birds
1 weight
(g) No. % No. %
Sandwich tern S. sandvicensis - 210 1 - 1 -
Identified only as Columbiformes 16 1.0 16 -
Stock dove Columba oenas. : 270 5 . - "6 -
Feral and homing pigeon C.livia var 4oo 64 b2 87 3,1
Woodpigeon C. palumbus 500 82 5.3 117 4.1
Collared dove Streptopelia decaocto 220 -1 - 1 -
Budgerigar Melopsittacus undulatus . 4o 1 - 1 -
Senegal parrot Poicephalus senegalus 150 1 - 1 -
' Barn owl Tyto alba 350 7 - 7 -
Little owl Athene noctua 170 2 - 2 -
Long-eared owl Asio otus 260 3 - 3 -
Short-eared owl A. flammeus 380 1 - 1 -
-Swift Apus apus ' 5 ko 86 5.6 102 3.6
Identified only as Passeriformes 32 2.1 32 1.1
Skylark Alauda arvensis 4o 60 3.9 71 2.5
Swallow Hirundo rustica 18 16 1.0 20 . -
House martin Delichon urbica 18 8 - ) -
Sand martin Riparia riparia 1 2 - 6 -
Identified only as Corvidae " ? - 7 -
Carrion crow Corvus corone 550 17 1.1 17 -
‘| Rook C._ frugilegus 400 13 0.8 13 -
Jackdaw C. monedula 210 '3 - 3 -
Jay Garrulus glandarius - 150 1 - 1 -
Great tit Parus major 18 1. - 1 -
Identified only as "thrush" 17 1.1 .7 -
| Mistle thrush Turdus viscivorus 138 8 - 8 -
‘Fieldfare T. pilaris - A1 5 - 5
| Song thrush T. philomelos . 80 3 - .3 -
Redwing T. iliacus 60 " 0.7 " -
Blackbird T. merula 95 L - b -
| Wheatear Oenanthe oenanthe . 25 1 - M -
Meadow pipit Anthus pratensis - 18 7 - L7 -
Pied wagtail Motacilla alba T 22 1 - 1 L=
| starling Sturnus vulgaris 85 57 3.7 86 3.0
Greenfinch Carduelis chloris - 30 b - 6 -
Linnet Acanthis cannabina. .18 1 0.7.. 12 -
Chaffinch Fringilla coelebs 22 -6 - 6 -
Yellowhammer Emberiza citrinélla 20 3 - 3 -
House sparrow Passer domesticus 30 5 - > -
TOTAL: 1549 - 2850 |
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_TABLEdII., Percentngo occurrcnco of vnrioua birds according to location
S T : of 1nc1dont R . .

| ' Location - number of incidents in brackets '
I o NS N 6" 7
-} Airfield | En routefl Inland Coastal 8. Brltaln Heathrow
IR - (1065) (579) | (194) - (634) (309)
ystercatcher | 1.b 0;3 ] 6.7 0.6 G
olden plover . ' 1.3 R - 2.6 -~ 149 0.3
ther waders 1. 1.2 “0e9 5d3;6 ' T 1.3 0.3
‘erring gull - | - 38 3.1 6.7 248 3.2
ommon gull - . | 12.6 7.1 - - 18,0 T 5.5 “18.4
lack-headed gull 22.7 4 19.2 | 1.3 17.5 " 35.3
eral pigeon . . 1.7 1?7} 05 1.4 243
oming pigeon - 3.2 1.6 140 1.7 7.4
- oodpigeon ' R - 5.7 | ‘6.2 7.1 1.0
wift . .. _ o .1 B 3.8 L 1.5 o 3.9 - 6.5
orvids - | 2.4 3.6 - | 2.6 1 1 3.8 -
tarllngs . . e 2;3 . 2.8 B ) 2.6 h 207 L 1.3
ther passerines | 9.9 - 15.0 - - 8.2 17.5 1.6
. ther species c o 12.8 1M1 18 6 10,9 - 13.6

Locat1ons are detined as follovs.o.,

U Azrfield. Strlkos which occurrod within the nirfield boundary ie, within the
: perimeter fence, but excluding aircraft em approaeh, ¢limb-out and in the air-
field circuit.  This category enables typical species on airfields tq be. .
’compared ‘with specics etruck olaevhere (ie. by aircraft en route).' '

2.  En route.  Strikes which occurred avay fron an airfzeld (q.v.) and 1ts immediato '
. vicinity ie. excludes aireraft on approsch, climb-out and in the azrfxeld '
. clrcult. Nearly all involved low flying lilitary aircraft. : _

3, - Inlard. Strikes on airfields more than one statute nile from the coast cf. .
. coastal, - But excluding Boathrov (q.Va). .- RENEN 4 :

"4,  Coastal." Strikea on airficlda at least partly uithin one atntute mxle of the
: coast. Coastal roosting gulls may penetrate many" miles inland daily, but this.
1’categary 'is intended to include only ‘airfields so close to ‘the coast that the .
: movenents of seabirds and vadera hnvo a diroct and inmediate effect on the
. birdatr;ke hazard : . :

. ;5: 7.Scotland. Strikea on nirfielda in Scotland

,fS.- Southern Britain.: Strikea on airfields in thn UK excluding Scotland and
: 'Heathrow. H e . .

9. Heathrow." Strikes at London (Heathrow) Airport.~

- 'The definltion of airfield in numbers 3.7 has been widened :m colp-ra.aon w1th

1 and '2'.to ‘include strikes in the immediate vicinity of airfields as.it. enables a

- comparison’ of typical birdstrike species in each of these categories.. Most. Scottish

. airfields are also coastal and tho percentq;oa for apoc1eu in theae two locatzons

" are. boradly similar. S } o R S,
e T A

o

D11, -
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 TABLE ITI. Monthly variations in numbers of incidents

For definitions of locations see Table IT.

a. Black-headed gulls
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MONTH .
1 LOCATIO JAN | FEB | MAR | APR | MAY | JUNE | JULY | AUG |SEPT | OCT | NOV |DEC
TOTAL __ wlul al sl s] 7 122 | 22]6 | 2] 3b] 27
TAIRFLELD 16| LL| 16| 7 | 2 S {10 | 1758 | 5[ 4| 2
| EN ROUTE _ -1 -] 21111 - - 2] 2 1] -1 -
“INGAND 91 51 71 ¢© | - - | 12 6122 | 6 12| ©.
| LCOASTAL -1 -1 -11121 > 1 | 61 6 1] 21 1
SCOTLAND 2l -1 -1 -1- 5.1 & 41 5 1] 2| 1
S.BRITAIN 2] 31 721 7211 - 9 t 8|23 | 26} 12] 8
HEATHROW 71 o] 9] - L - 5 5| %0 | 11| 17 ] 16
b. Common gull
MONTH 1 .} _ A
LOCATIO! | gan | ¥EB | MAR | APR | MAY | JUNE | JULY | AUG | SEPT | OCT | NOV § DEC
TOTAL 181 . 9] 12] 4 | 6 13 | 12118 21 ] 22 ] 16
AIRFIELD 7] 9| 10f 35| 6] 3 5 | 11| 16 | 17] 20 | 1%
EN_ROUTE 1} -] 2} -} - 1 1 -] 1] u} 2} -
INLAND il 2| &l 2] 1 - =1 351 & | 7] 2] 3
COASTAL 1y 1] -]11}5 3 3 51 9 s]. 2} -
{ SCOTLAND 1y 1f 1] 271 5} 3 51 .71 9 el 31 -
S.BRITAIN n) 2 32 fai| -1 2 14 & 6] 1] 3
"HEATHROW 516 6] =1 -1 - 1 31 51 %] 16| it
C. “Herring gull
MoNTH | | I S D CRE I
'LOCATION Jan | 728 | mar | aPR | Ay | JunE | JuLY | AG | sEPT | OCT | NOV | DEC
TOTAL I 8l 3] sls]elu]ul] o] s 79 &
[ATRFIELD 71 Ll -1 2 L | & 6| 3] 6] 2| 2| 2
| =N ROUTE 1] -] 2l 2] 3 sl 2l -2 2| -] 211
INLAND T -111 -1 5] 21 2] 2 | 2| -
| COASTAL -l - =111 N RS N N N A
"SCOTLAND 5 -1 -Tr -1 21 & 21 2t 21 =1
- | s.BRITAIN S S P I I S T A B A
- [ HEATHROW 1T < -1 -1 - - = i BN RS N
12,
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| Locarron~~__ |"oan] FmB | avG | sEpr | oct [Nov |pEC
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15 "27, by 31#' 16
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Cont.
TABLE III. Monthly variations in numbers of inc:identr‘
Cfle Remnininm waders '
MONTH |
LOCATION JAN | FEB IMAR |APR | MAY | JUNE | 5ULY | AUG |SEPT| OCT | NOV DEC
| TOTAL - 1 51 3 2 - 2 2 Y 21 5 2
AIRFIELD - 1 - - - - 2 1 o 1 2 -
| EN ROUTE - - 3] 2.1 1 - - 1 - -1 2 1
B 1) T -1 -1-1 - - . . " I - | -
< | COASTAL - al 11 -1 - 2 L i} -4 -2 -
: SCOTLAND T I -1 -1 - - P . p— S R
| .~ | S.BRITAIN _ o) - -] -] - - - 1] & 1] -] -
. [HERTHROW T =1 -1 -1 - - z P T -1 -1 -
‘h. . Other species
MONTH . ]
JAN | FEB | MAR | APR| MAY| JunE | suLy | AUG | SEPT| OCT | NOV | DEC
Feral pigeon 2| 1] 1f 2| & 1 sloul 2| a1t | o3
Homing pigeon - - 2| 3 3 6 7 14 - -] 1 -
Swift Y I e e T N R K A Y B
Skylark 1 3] 4} 3 b 5 8 2 3 17| 9 -
Starling 9 2 91 2 2. 91 2 6 1 81 6 1
Thrushes' 1 L 31 31 51 3 Lo 1 - 164 € 2
Corvids 1 1 - 2 1. 2~ 1% -7 2 g - 6 -
je.  Total incidents _ _
| aan | =B | MaR | APR | Ay | JUNE | JuLy | AUG | SEPT | OCT | NOV | DEC e
* | o) | os| 73| 77| 160 | 187 fuso | ok [ 185 | 17 | 1ok | 48

1". ‘ S ¢ g
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TABLE IV. Weights of birds involved in strikes =

'Bird Weight

" Tncidents .

" Number. - -

'.Percentége e

. -Up
-101
201
301
kox
501
“601

901

- 801
© 901

.. 100Y
© . 1101
1201

1301
- 1k01
1501
1901
3401

to 100

200
300
koo
500

. 600 .
700 .
800
900

1000

1100
1200 -
1300 .-

1400

1500g.

1600

3500

309 | -A:'_'zi;3~ R
298 . | - 206

299 | .. 20.6

102 7.0

Cas L 6.

29 ., S 2.
: SEE 5

3. - L. 2.
IS TR .

8

Ll o

SN
SLaEw L
)

L]

o

hd e
v
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L,
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6.

7.

9.
10,
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12,

13.
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OFLILSS”

A.I.Rogachev, D-r 0.K.Trunov’

~ Some Statietio Data
— on Birde Strike to Aircraft and Heliooptere

over the Territory of the Soviet Union

~ Introduction
| The problem of . birde strike to aircraft is a part of the
general problem of nirornrt protection againet adverse environmen-
tal effects. | | |
At present lUesides euoh dnngeroue etnoepheric phenomena for
aviation as electric diechargee. 1oing, wind shear, turbulence etc.
the “ornithologic factor” 1is glining the greeteet importance and as
"fayr as its offeot on rlight larety is coneerned 1t also plays one
‘or the 1nportent rolen.' v _ ‘ |
Due to the. oonetruotion of gee-turbine engtned niroraft their ‘
 speed dnd eooeleretion 1noreane. dangor oreeted by birde is ateedi-f'
ly 1ncreaeing. IcAo was torced to. pay nttention to that problem
:which hae become eone eerioue dnnger ror flight eefety.
. 1r we mny regerd birde as: belonglng to the category of the
eo-called adverse environnentel efreote, we shonld approach thie |
y' fe " .problem the eane way as we 4id in renpect of other phenomena of
| .thla category. Such oonnon appronch oonniete or three main 1nter-
Arelated aspects: - | | -
~ AJ The determinetion or nornalized edveree environmemtel efA'
-fecte ﬁparametern of the given type).v . A

B. The evaluation or the 1nrlnenoo of the choeen edveree en~ .
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environm ntal efrects perametere on a certain type of aircraft.

c. The development or operation netnode end (or) tnchnical

zz‘meene providing aireraft protection rrom the given adveree environ-:;,

- mentel effeete.,‘*

Eedh aepect contains a whole eet or probleme. For example,

: while coqeidering the flret eepe?t it 1e neceeeary to determine ;“

lr-which birde, 1n whet amount, under what' eonditione and with what

probability can oauee teetrOpnie coneequencee at their etrike to -

‘_‘eirorattd It the probebility or euoh cateetrophic coneequencee ex-
ceeds thq eetebliehed 1eve1 of flight eafety, Airworthineee atan-

~dards fo} Airoraft (Helicoptere) muet provide requiremente on air-:

erert protection from eueh eftecte. Ae it 1is- known, glaeeee in tne A

'j}eoekpit as well as enginee must be deeigned to stand one bird s

.etrike 04 eeverel birde‘ etrike, poeeeeeing eertein kinetic energy.

Evdn if there are no eetee rophie eoneeqnencee “virds' etrike~

5 V- _
- to airerdft 11 the eauee r diee trone denger to aviation end may . .

'.ev'lead to eirer £t . eooidente 1n thl preeenee ot eome edditionel ed-"

'i;‘veree radtore. g ??
S ! |

| lv Pe ulieritiee of the Ornlthologto 81tuetion ;‘;'
T 1n tne nssn o '

cb

is reot, the ornitologic eituetion

ThJ 50viet Union ie eituntId in.nnny geOgrephic zonee end hee"

1mmenee‘terr1tory. Because of t

B within hte tqrritory is ehareeterized by a greet dieeinilerity _,'

‘and 1neonetanqy

The!ettaohed ehartueoheme ehowe the biggeet pleoee of eonoen-

o tret1on ff btrde as well as the nnin -1grntion routee during epring

'*-:.-—.*-—,-:v-e IR L S

-
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e o 3
and automn. One can see that moat bvirds congestions are situated or

Black Soa and Baltic coasts, ‘on some northorn and far eastern sea

,coaats as woll as on sono intarnal water bodies (Caspian Sea, Azov

Sea, Aralsk Sea, Baikal Lake qto.). The most important migration

.routea pass as & rule Along littorals, riverbeds (Volga, Ural, Yeni

'aoy) and foothillo._'

. The most numerous birds constituting hazards to aircraft ope-

'rationa are gulls and duokc 1]uBa1t1c Reglon; starlings and rooks’

1ls in caucasus starlings, hawks
and eagles in CQntral Aaia, ducks, orows’ and rooks in Siveria, gull
in Par East. ' '

The most 1nton|1vo nigrations take placo in spring (March -

. April) and in autonn (Sthonbor - October). During thoae seasons
 ] birds fly at. oonaidorlblo oight. in dqy-tino as woll as at night. »
' vIn Baltic Region 1ntonoivo birds nigration- havo boon registered at

' altltudoa up to 2-3 kn, {n Ukraine - up to 1-2 Xm, in ‘Central Reglo

'up t0 1 kn. ' '

'! caaos of colltoion of civil Aircrart
| with Bird. during 1975-76 .
' The USSR civil Aviation rogiltorod in 1975 212 caueu ér bird

atrikda, in 1976 - 181 caac. . ’ : o

The nont froquont bu-a- strikes took placo at the following o

;1rporta' \ —

”f.1975 - Domjdedovo (5), Kazan, Kbltaovo, Kraanoyarnk, Taahkent (471

Beguishevo, Bort-pol. Itn.Vody. Rovno (3).

.1976 - Donododovo (6). Krasnodar (5). Borlspol, Vnukovo (4). Buha-

. ra, !orovan, xolt-ovo, ninsk, Rontov (3).
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o TLe taple. 1 apeciriea the aaid collisiona according to the o
'.typea of airtraft.we can eee tpat auch aircraft as AN~24, IL-18.7:L
Yak-40 fncouktered birde more rrequlntly than other typee.-* ' "

o Ih general, more. than half of all cases pertaine to turbine-'“
:L'engined eirerart (57% 1n 1975 and 51% 1n 1976), the ahare of tur--il
- bine-jet aircraft exceeda a quarter (28$ in 1975, 29% in 1976).

e:pieton-engined airorart hold 1/10 of the total number of collisions

(12% 1n‘1975,A14$ in 1976), and. helicoptera - 35 in 1975, 6% ia
1976. I;;'_i]-a " AR R

_ - 4 The ‘same table 1 aleo ehowe that moat damaged engines belonged' ‘
': to AN-zﬂ IL}18 and’ Yak-40. There were caeea where a bird collision |

lceused hamagk or 2 enginee at once (ILa1B - 4 caeee, AN- -3 caees~

:,,Yak-4o Lnd
| ‘1ieeione of 1rds vith the windehield which reeulted in its break-uv

"-134 - one caee for eaoh type). The moet rrequent col-'

'down were re istered with aircraft AN-Z. becauee thia type of air-i'
‘craft 1L moatly ueed for air-ohemlcal worke and’ 1t rliee at the: .
,_A:eame altttudes as birde dnring their 1ntense migration.' | |

1h 1975'76 the average figures. ehowing numbers of bird colli-

:'faions at difrerent altitudee are 0-100 m - 8% or the total numbero.tfi

of oollﬂeions, 101-400 m - 53%, 401-1000 n - 14%, 1001 2000 m - 105'._'f

”-.1over 20b0 m - 5%. L 8 S
o ThL teble II shows that at altitudea np to 100 m airoraft en~

.'ecountered mainly emall and medium birde, at altitudea rrom 101 m up_v o

N o 400 m_--mpdium and large birde, at altitudee 401 1000 m - medium ;
‘birde, and ak altitudee more than 1000 m - amall and large birde.
It‘ie or certain 1ntereet that at altitudes rrom 401 to 1000 mj'w

V“[»aircraft enconntered nainly pigeone, predatory birde. orowa and

77waterfo¢1, and at altitudea over 1000 n - only hawka, eaglee and
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The diatLibution 6fvtho iboyo‘uontioiod cases according to -
spesd of &ircraft is as follows: ' |
dptowom/h-z%' |
rroqn 101! to 300 kw/n - 58%
. from 301 to 500 km/h - 561
. ‘ v_ | ‘more than 500 m/h - 4%.
B  The; diatrl‘butlon of ura oollhionn by flight phases is as
T follows: ! . |
run/roll out - 3%
take-off (to 15 m) = 11%
climb-out - 21$‘
crutsing rlight - 11%
| donpont (to 15 m) - 39%
laniing - 15%.

. Morp freqnont bird ltrikoo during airoraft do-cent as compnred E
with clinb-out, can be oxplainod. to our mind, by the fact that
during descent (appronoh to lend) aircraft ror a longor time fly
at low altitudes where tho poclibility af bird collision is higher.
| ~I¢ should be pointod out thnt_noat bi:d strikes at cruising
. _lovola Ohcurito‘ptnton-oiginbd'aircratt and helicopters which fly
‘at conpakatidoly low altitude at oruise speeds. |

5 Thd .1zJ of birdo encountered bdy aircratt was deterninad in

- ~A‘   168 caaoh 1n‘1975-76 ann tholr species was dotornined in 135 cases.

 A Sunnl bi'ras (up to 110 g). hold 235 or the total number of qpl-

';vliaiona,lnodiun birds (110-1810 g) - 63%, large birds (ovor 1810 g)
- 14% In reailty. atrcraft encounter small. birds more rroquently,
but bocah-o or thoir lllll .1:0 and welght luch cases are very air-
rioult to be oltnblllhod. o ' ' '
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o The following birds struck aircraft moat frequently pigeona
Ff_;(COlumbA) - 28%, gulla (Larue) - 16%, ducka and geeae (Anatidae) -y“

jk12%, predatofy birds (ralcones) - 16%; starlings (Sturnidae), |

' sparrows (Passer), awallowe (Hirundinidae) - 15%, crowe (Corvus)l
A nd ewifte (Apodidae) - 5%. | . »

| Pigeona struck aircraft rather frequently all year round,
fgulle -,mainly in summer and early automn. duoka - in epring and if
:'automn.lff-." o ‘ . ' e '

~ The figure 2 ehove that the biggest part of collieions of air?

'Vfﬂcraft with birde wae regiatered in the eecond half of eummer (du-

"l.ring after-neeting mcvemente) and in early automn (during maas

ltx..birds migration to wintering places). During epring, bird colli-.”_

_'eione with a rcraft were registered more rarely. The feweet number
© of birdietriLee was regiatered in winter. p ‘
| Th+ ais ribution of the total number of collisione by diffe- &
ent day hours ie as followe' morning - 7%, daylight houre - 62%.
| :eveningi5%, night - 26%. By"morning" we mean the period of 2 houre_'r
beginnihg from the moment of dawn ccming, "evening" ie the period ‘
fof 2 hohra before darkneee.xl“ ‘ o ‘ - D

K ” If’we take into coneideration that the inteneity (frequency)
)ﬁiof civil aircrart flight in daylight time ie much higher than at’

";night we can

conclude “that the probability of bird atrike in: .

"ffdaylight tim' and at’ night ie epproxinately the aame.J;J

© Thé tabi

'e 111 helps us: to conclude that the moet frequent ‘z;lll

..birds cellisione were regietered in April August. September and ;

‘October, in’ bther worde during masa night migratcry flights.f7'.”
Frdm the table Iv we see that birds colliaione with aicraft

f,in the Jight and evening time were regietered mainly at heishtﬂ °f‘ |

| e
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100-400 'm, and those in dayiigﬁt time and the morning - at height? :
up to 100 m.'It is of importance that most 6f collisions that oc-
| curred in the darkness relate to waterfowl and to swifts.
| "AAccoréihg to the reporté of pilots in 1975-T6 the percentage
or:cgseg.of-collieionbvof aircraft with a single bird comes to 37% f
of the qotallnumber,‘ﬁnd:collisions with birds floock constitutes
| 63%Q But we should not take these figures for granted because many 4
cases of collisioho»iith dird riocks'are registered as collisions -
with a single bird.

All data stated in our paper relate only to the period of 2
years. Nevertheless all these data are sufficient for us to make
" a conclusion of great inportanoo‘or the prodblem and the necessity
of 1ts teing solved as soon as possible. |
| [
4

t

”
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. 4 . . | . Tablo I

| Bird otrike dietribution by aircrart types 'f.
L ‘, (1975-76) S |
" Atrcraft  MNumber of - Number or ... Fumber of

- type . f‘ 1rd strikes engines . . -windscreen

*. yemoved and . damage cases
.damagod L : . '

 _.Tur§o§jgtf R
Ai‘_Yak4db-{i." 46
mess
N  éUf124 ;;,f*_'{14>
’:ﬂTﬁ;i§4 ;.‘ﬁ-ﬂ‘l12
TU-t0a. .9
Vii‘IL-62 1fﬂa ,” 11

- !

‘Total SRR AL

51 Turbo-£E p j}i.li__;}

wEe

Cmwers 3 o ‘
| 1,’VTdte1y,‘a~;??1z' N 98 . -

A“ ff“Aﬁ’25 ;.,-:;;~_ 2 ff,ff .‘ . . ""7,fff 7»f ff"' ::;.,‘ ' , ,
om0 032 G
e | | AT..otal;' f‘ ._ 53 o ~. 1 14 o | -~

S mmex om0
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XII

: | N ~ Tavle II
"; Bird strike distribution by flight altitudes
N and bird sizes (1975-76).
"Flight a‘lt.,m up to -101 101-400 401-1000 1001-2000 %85
BIrd size
. »
:sman birds 10 | 7 1 | 2 1 .
Medium birds 47 25 13 - -
v Largo birds 3 9 2 2 2
Table III
Bird strike disttibhfion by day périohs and seasons
Déy period | Morning - Da;i:sht Evéning Night
Month
S | - | P A - .
11 2 4« - 1
11 2 e 1 2
v . | 13 - - 10 .
v | 2B 5 9
Vi . 2 N 24 -
it | - 18 2 2
x| 3 29 o 15 -
Ix 5 29 ~ -2 3
x — 3 21 .1 5
E .2 | 5'5{.' ~
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Table Iv.

Bird strike dietribution by rligbt altitudes,
. L and day porioda B S

.. n_ignt_-aisﬂ.-;m" up to 101 101-400 4o1-1ooo 1oo1-2qo,o_oiq~r, 2000

pay period

Deylight time 59 a6 g 12 s e

Bird atriko diltribntion by nonths
(197501976) '
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' Birdetrikge in German Air Force 1968 - 1976
";Regierungsdirektor pr.J. Hild, Amt fuir Wehrgeophysik(GMGO), ‘
Mont Ro'al : »80 Traben—Trarbach -

'During the period 1968 - 1976 GAF had a decreasing number
_of birdetrikee ‘until 1971 but a highly increasing number ’

v'1976 and moreover 1977.

At take-off and landing there waa to analyee a clear decrea-
eing but a amall increasing in 197“/1975. The reason for '
that is to see ‘in the fact thet all provisions for scaring
birds from airfielda coming in routine work are bad ; peop—
1le involved with this negotiations should uee all biologi-
cal’ and technical poseibilities, he moet important point
ifehould be to regard the ecological background of the air-’

' field. ' ' o

:At round airfield procedures the number of birdstrikes in-

J_Jcreased up to 62 (1976) . moetly caused by the fact that there
..yfare no laus which allow to forbid garbadge dumps Or new
" lakes in, the near surrounding of the airfields. German Air

,Traiﬂc Authoritiee are looking for corresponding lawe which

";are in work now.,, -

"~ The most birdstrikes happened in low level between hOO and

© 1300° ft(GND), a very’ ‘high number also between 1100 and 5000
";ft(GND) - nearly 300 ~-. e o ‘

’Subdivided by monthe most birdetrikee happened in march/april'
A(epring migration),July/euguet(inter-migration) and’ october -
:(fall—migration). In. wintertime birdatrikee were. induced N
'by winter—flight-movements from N and E depending on weather.“‘

niln epring and fall it seems poseible to reduce birdstrikes

'.be publishing bﬂdtam and forecaate ‘but only" on condition

:fthat good radar—observation is availuble and poseible. In.“
_summertime a reduction of birdstrikes eeems difficult becau-"
se birds. are flying so low that radar observation is impos- K
B sible. Only by using airfield radar with small range and
:high power it could be poeeible to obeerve birds and to ‘warn
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pilots; but there does not exist a method using such radar

‘for bird observation,

As to the geographical areas : more than 60 % of birdstrikes
happened in the northern regions of'Germany; Flight- and
low level planning'of routes may be helpful to reduce strikes

in sea- and coastal districts.,

As to the bird species most strikes happened with gulls,small
birds, buzzards,crows end lapwings, Subdivided into catego~

riee: , . s ' |
up to 100 g weight = 31 %

101 - 250 g = 10 %
251 - 500 g . =35%
501 - 1000 g =13 %
1001 - 1500 g . =10 %
more than 1500 g. = 1%

The number of damages decreased during the evaluation period,

"As to the consequences : GAF gives the following recommendati-

~ons for prevention of birdetrikes.'

1. - In Case pilot observes birds or flocks of birds in LL
it is recommended to pull left or right in order to over=-
fly swarms but it is to regard that swarms of birds may
be confused by noiee,radar or compreseed air and show
epeciel reectione. .

2; Coastal areas should be flown over vertical to cmstal
. 1lines because of bird concentrationo.

3. Using of vieor to avoid inJuriee of face,

k, Switch on windscreen defroster to increase flexibility

-and reeiatanee of- cockpit ‘against birdetrikea.'

5. ' Reduce speed if possible in ‘order to reduce dimension
‘of damage in case of birdetrike.

‘6. " Land on the next airfield in case of an observed bird-'

' strikee .
Te Cross 1akee,rivere and larger water areae in heights
above 2000 Tt(GND).. ,

8. Cross river valleye vertical. regard that strongest
concentratione ‘of migratory birde may be expeeted on
‘'slopes of mountains, :

9. Regard birdtam which ehould be published in more detailled

" form,.

10, Work up ecological reports about every airfield and pro-
7 pose epecial provieione according to these reports,
. . : / /
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" .ber/october,

fﬁegqrdlthat 1 »
until 100 g; these birds will increase during migration

o 3 - .28 Octobre 1977

Llcoﬁﬁfol yegrly'sometimesfthb cdntrol“aréas oT'airfieldsf
1n»ordqr'to'gqt informations about f.i.carbadge dumps -
© anhd gravel lakes, e B L v

.12-... :

Induce a better radar and_Giéﬁél'CGntrolgdf.sﬁéll'&iéf_"

 stance bi:d;noVemgntsgin_the'approaghes of. airfield and =
’.devblopaproeedUreq'fqr;pilotﬁ”and ATC. '

13, .
' ' to' fly missions in mountain argas;duringAspeéial peri<. . -

Check for flight plgnping'ﬁhethéf;if5will be" possible * -

- ods of year..
oAb,

Try;td‘ggt.infbrmétionpfabodt bifd‘inténbitiés_in.rﬁngez_gg

.areas by the Range Officer. S

~Regard.that!afama11 birdstrike risk exists in ‘all flight -

- heights during december, january and february, a medium - .

risk in flight heights above 1000 f£t(GND) between may .
and august and a heavy risk in flight heights between .

1000 and 3000 ft(GND) in march as well as during septem-

most bird species belong to weight category

' periods and reach flight heights up to 8000 £t(GND),

;'-.that bnzzérda,falbons,érowi;pigéohs,labwings und © .

" gulls (weight category until. 1000 g)- dominate in _
"agricultural and grassland areas and reach at small-
 distance flights heights up to 2000 £t(GND) depen-

}5‘that'wéteftbwl(ﬁéiéﬁtéqaﬁégori:upfi;izooqu) dominéte'

' in coastal areas between october-and march and may
- reach, during migration period, heights up to
- 10000 £t(GND), . | ° S S

s N
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Attempt“ 10 control the breeding populnl ion of Aﬁﬁubif?

the Herring Gull (Larus ar rgentatus) near

Copenhagen a1rport.

'H. Lind, Zoological Laboratory, University of Copenhagen
A. M. Glennung, Copenhagen Airport.
Gulls are the major problem in many airports. They usually

breed in colonies, and if a colony is located near an airport, it
may be necessary to reduce this local populatlon. This is the case

- at the Copenhagen alrport. The Herring Gulls breed in a large
A ,colony all over the island of Saltholm (1500 hectares) at a distance
" of only 5 km from the airport. In 1970 there were 38.000 pairs, and

the number had been 1ncrea81ng for many years. The bird strike risk

. was above all due to the Herrlng Gulls, and it still is. During the
- period 197u - Sept. 1977 a total of 333 birds (17 spec1es) were
4recorded as killed in coll;slons with alrcraft in the Copenhagen

airport, 127 (38%) of which were Herrlng Gulls. By far the largest

_number of Herring Gulls are present in- the airport during the
. breedlng season, and observatlons on. colour-marked blPdS indicate

that all of ‘them are breeding birds from ‘Saltholm. Ring marking

. data 1nd1cate that even outsxde the breedlng season most of the
Herring Gulls are local b1rds.

In order to reduce the breedlng populatlon of the Herring Gull
on Saltholm and to reduce the number of young birds 1eav1ng the
colony, a control program was started in 1969 and 1t has continued

~since then. The ‘eggs of the gulls are sprayed with a non-toxic
b d1fencry1 011 emulgated in. ‘water, to which is added a blue dye. The
method 1s,_w1th some modifications, the same as used prev1ously in
. USA (W.H. Drury & I.C.T. N1sbet° "Strategy of Management ‘of a
Natural Populatlon. the Herr1ng Gull in New England" WOrld Con- .
. ference on Bird Hazards to Alrcraft, Klngston, 1969) The o0il seals
?the pores of the eggs and the embryos die, but otherwzse the eggs
7rema1n intact for about three weeks, and the birds contlnue broodlng
- them. This is usually sufficient to prevent the production of a new

clutch. An 011 concentratxon of about 65% gives the best results, o

‘cau51ng nearly '100% of the sprayed eggs to be k111ed The nests of
.the colony must be treated twice durlng the breedlng season. Other;



12
£8 Octobre l‘)77

breedlng blrds may beneflt from the reduced number of adult and
'f'young gulls, but they may aIso suffer by the dlsturbances on’ the
'.jbreedlng grounds It ‘was attempted to mlnunlze the dlsturblng

b,-found that the Elderduck populatlon 1ncreased durlng thls perlod
~ from 3500 to 5500 palrs, and so: there seems to be no harmful effect
of the gull control program to th1s spe01es.: , S »'.
The effect on the: Herrlng Gull- populatlon on Saltholm The
,'”spraylng method has been very efflclent in reduc1ng the. reproductlon
'Au'Vln the’ colony. Very few young become fledged, only a few hundreds
; 'g.teach year. The development of . the breedlng populatlon is . ‘shown in
_the dlagram. There has been a QS% reductlon of the populatlon, but

40,000 o
40:090 9

. 35.000 4 ¢
- 30.000

o :és,ooo i :;;;.

... 20.000 —

15,000 A .1

1969 70 T T2 73 T4 .75 76 71

| S Y R
Herring gull, Larua rggntatus. I _“)/gy %
Number of breeding paire on Saltholm 1969-77 PR .

' oeffeots. The number ‘of Elderduck nests was counted 197&-77. It was ,-"
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it seems difficult to reduce it further. [t scems partly to be due

to-a high rate of immigration and partly to the mive Oof the ‘ulnnv

and the island, and the optimal feeding cond1|10n, in the area. In
order to accelerate the reduction of the population, kllllng of

adults by using alfa-chloralosis started on a small scale and as an

. experiment <in 1975. In this way 600, 1800, 3600 adult gulls have

been removed from the colony during the last three years. Most gull
colonies are smaller and more compact than is the case on Saltholm,
and it may be easier to obtaln good results of a control program in
suoh placesf

The effect‘on the bird strike rate: There are.indications that
the number of strikes with Herrlng Gulls heve been reduced, 'but it
is uncertain whether it is due to the reduced gull population or
other measures taken against the gulls in the airport. The upper
figures in the table show that during late summer ‘strikes with young

B gulls of all species are much more frequent than strlkes with adults,

in spite of the fact that the populatlon contains more adults than

'.young birds. Thus, the 1nexper1enced young birds seem to be more

dangerous than. ‘adults. We should expect the same as to the Herrlng
Gulls in Copenhagen a1rport, but as shown by the lower flgures of
the table, strikes Wlth young Herrlng Gulls are relatlvely rare in
this airport during the same perlod This 1s a strong. 1nd1catlon

" that the reduced reproduction in the colony on Saltholm has in factv

reduced the number of blrd strlkes in the alrport.-

The number of gull strikes in Danish c1v11 alrporu;durlng the-
period 1/7 - 1579, 1974-77. _

" Adults o ,
(older than .. Juveniles
one year) . -

A1l spec1es of gulls :

(except L. argentatus A‘.;y 19 o 37'
in Copenhagen alrport) S ‘ : ' o

 Larus argentatus in S 38 o “'lb
‘Copenhagen airport A

' Our conclu51on 1s that a local breedxng populatlon of gulls
can be reducod to ﬂome extent (how muoh,’appaventjy depcudn on a
number of factors), and the relatlvely dangeroue young birds of
the populatlon can be eliminated. But the needs and the reasons

' for actions agalnst breeding colonles of birds in the v1c1n1ty of . .

¢
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u;alrports should be carefully con51dered before. such actions are'
"started Ve thlnk that at least i, condltlons should be made '

j l) Actlons agalnst breedlng blrds out31de the alrport should -
__be the last Way out In general, various ecologlcal and ethologlcal_

Q*methods Whlch can be used in- the alrport area should be preferred

2) The spec1es in questlon ‘has to present a: majov blrd strlke
1prob1em to the alrport.,ﬁ

: - 3) It must be proved that 1t actually is the local populatlon
.of the spec1es wh1ch causes the problems. _

u) The method whlch is chosen to. control the populatlon must :

o be selectlve and should cause a minimum of dlsturbance to the

“breedlng of other bird spe01es. For this and other reasons the
pooperat;pn w1th orn;thologlsts.ls important. '
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CONFERENCE ~ PARIS, OCTOBER, 1977

DEVELOPMENT OF THE THEORETICAL CONSTRUCT‘Qf SYNERGISED
ALUMINIUM AMMONIUM SULPHATE
FOR THE CONTROL OF BIRDS AT AIRPORTS

From the various papers at this and previous similar conferences
it can be seen that it is the behaviour of birds at airfields which
is the major cause of concern. Therefore, it is the behaviour of
birds with which we are concerned and with which I shall deal. We

~ have nothing against the birds themselves: we seek neither to

destroy nor to eliminate them; but only to control the type of
behaviour which is causing concern. This applies equally to the
indiscriminate depletion of food stocks over the world and to the
safety of travel by air.

Many species of birds frequent airfields, possibly because large
open spaces relatively free from man provide safe resting places
affording full visibility against surprise attacks from predators,
moreover, permanent pasture areas between runways and pasture, and
cereals and vegetables which are often found around the perimeters
provide ample feeding grounds and, as in the case of the J.F.Kennedy
Airport, New York, further food is found in the small rodents. The
location.is often near ecologically good food provision, occasionally
with municipal refuse dumps nearby. Structure and location of the
airports is, therefore, conducive to large accunulations of birds,
and any long-term solution to the bird-strike problem may well have
to take these ecological factors into consideration and this may v
involve re-structuring and, possibly, re-siting - a costly proceedure
which could not take place within the forseeable future. A

For the present, therefore, we have'théﬁproblem ofvcontroliing the
numbers of birds which frequeat airfields.. : -

Many means‘of bird-scaring have been used oVér the years, but they
are time-consuming, costly, and have never yet been found to give_

~ continuous, overall, control. . The ideal answer would seem to lie-

in the use of an effective deterrent which would control the '
behaviour of birds, ' that is, to eliminate the habit of alighting and
remaining on and around airfields, providing that such method of
control would be economically and ecologically viable and able to

give continuous, overall, protection.

This has already been achieved at one-airpért‘-'the Ben Gurion : .
International Airport, Israel, where,~after*a'history of bird strikes
there has been a period of three years without them and, indeed, a

reasonable freedom from all birds.

" This freedom followed a planned spraying of ail*feeding greas¢oh'ahd
~around the airfield (including the municipal refuse tips on the -

perimeter) with the safe, harmless, chemical S.A.A.S. ~ .

Initially, clearance of birds was assisted by the transmission of
taped bird distress calls and an exceedingly loud fog-emitter (Pulse-
Fog), but, previously, both of these methods had only very temporary

The succéss of S.A.A.S. in contrbllihg bird behaviour is only. just
being understood through the results of research into the electrical

. "and chemical control of behaviour in both avian and mammalian species..
. Identical behaviour has been observed in the domestic hen under
“ chemical stimulation of the brain (Fisher, 1969) during laboratory

. o

resoarch, and, recently, in the field in sparrows whon chemically /

‘stimulated with S.A.A.S. In each -case, the behaviour elicited was
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-, the brain cf the bird. . R -
'This paper mrivides the theoretical construct of how this is achieved..
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 identical: the birds stopped feeding, shook the head from side to
=~ ochkdey: -then wiped

ide, ;then the beak on the ground. . The S(A.A.S., a chemical
ctbstancde tAkek: » from the environment, ~elicits identical behaviour
to the chemical stimulation applied directly to the hypothalamus in

1 {esi

. Behaviour. whéthér'offféeding,.restihg,iﬁAting;7neét-bni1ding or- the

eslablighnment cf’;ocial'hierarchies.is‘largely under chemical control.
Electrical and chemical stimulation- of areas within the hypothalamus
in.the brain have found. separate areas primarily concerned with one -
of the foli»wing types of behaviour: fear, anger, -feeding, satiety
or the inhibiticn of feeding and many other activities and functions.
It is believed that there is a specific "trigger" chemical for the
control of cpecific tehaviour. This chemical is within the
hypothalamus and it triggers off the needed responses from the

_endocrine gsysten, Our knowledge of ‘the chemistry of the avian

hypothalami;'andfpiouitary'hormoneS'is recent and incomplete ',
whereas. ~ in mammalian specles, research has moved apace since the
prioneering studies of Walter Rudolph HESS, . who obtained the Nobel

Prize in 1049 for it. . Olds demonstrated .the pleasure and pain

" centre in the hypothalamus in 1956, and Fisher, in 1964, demonstrated

the ability to elicit disgust of normal food from the chemical

 stimulatizn of a particular area there.- identi¢a13behaviqur,to that

obtained from. S.A.ALS. S

" The chenical control df behaviour is affected by.thn~heuro—secretory

systemc: .cne centrally situated in the hypothalamsaand one
peripherally situated in the endocrine glands which are scattered

‘throughout the animal body. - Information reaches the hypothalamus

via senncry percepltors and the cranial nerves - the olfactory nerve,
cne branch of ithe trigeminal nerve, the nervi terminales and the

&

Ao

“optic anrve endin~s in the eyes which are responsive to chemicals,
and, poszidliy, o s : , oL s o

-
1 .
chers. - )

‘In the firsh of the systems, hormones are produced which when

released act as trigger mechanisms to the peripheral system causing
a particular gland :to produce its specific chemical and release it

" into the body, thereby affecting and controlling behaviour (CHEDD 1971)

For example; it has long been known that Quelea quelea birds prefer
privacy, - each bird maintaining an individual-distance within which .

approach ky a companion is not'tolerated (Hediger, 1950), and it has
now been established by laboratory .experiments that- this behaviour is

-icontrollcd by the production of luteinising hormone from the pituitary
. gland:(Butterfield & Crook, 1968), and the trigger release mechanism -

“in the hypothalamus for the luteinising hormone LFH) structurally

identified in°1971 (Guillemin & Burgess, 1972).

The role oI chenicals in . the control of animal behaviour is only now
boing reccrnised: and while there is a great deal yet to learn, the
following can be stated with some degree of confidence: ' ’

ixternal and internal changes, such as, for example, the external

presence of food and the internal need of -hunger, stimulate the

" recentors of animals. | This information in the form of.nerve,impuISes :
‘may be transferred ultimately to the neuro-secretory cells of the '

hyvothalamus. -~ These, in turn, communicate the information through -
the chemical cystem by means of hormone-releasing factors causing the

" bird to eat:(Kobayashi & Wada, 1973). - Animals also communicate with

- each other through chemical means. particularly'over time'and'distance

when visual or auditory means could not operate effectively. :

perceptors of the olfactory system, . for exanple, and communicated to
‘he neuro-secretory cells in the same way. - This information may

This chemical information left by others is perceived by the sensory /15%;. ‘
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modify or alter the animal's behaviour, as, for example, -a bird about

to alight and feed may, on picking up a danger signal, fly off without

alighting, leaving in its turn a chemical communication of fear. These

external chemical communications in animals are termed 'pheromones' by

many workers, but possibly a more useful term is *exocrinology'. This

was used by Parkes and Bruce, (1961), following their research on

visual and olfactory stimulation in birds and mammals, to denote the

expanded view of chemical regulators of behaviour to include, not only

the internal chemical information system of endocrinology, but, also,

external or exogonous chemical information which also modifies behaviour.

The fact that the systems are interlinked helps to explain, in part the

self-regulatory nature of population controls and the abnormal behaviour

" which follows overcrowding (Hall, 1969). = ‘ :

It is only since 1967 that reliable scientific evidence has been

- accumulating of the importance of the olfactory perceptual sense in
avian species, although the anatomical evidence has been known for
years, "Anatomical evidence, especially impressive in the case of
olfaction, has existed for some time, and convincing electro-.
physiological and behavioural observations have been more recent
contributions®(VWenzel, 1973).

CHEMORECEPTION - i

Our knowledge at presentbindicates'that the perception of chemical
stimuli occurs through the neural routes: '

1. the olfactory nerve with receptor endings in the posterodorsal
- reaches of the nasal cavity, ) ‘

2. taste fibres in the facial and glossopharyngeal nerves with
" gense cells on the tongue and buccal lining, and

3, free nerve endings distributed widely over the body surface in

" the neural network that respond to the several qualities of
cutaneous sensation - the common chemical sense, which has had -
little study. ‘ - .

-"Some writers have argued that apparent olfactory or gustatory
‘sensitivity in the bird may actually be due to common chemical
sensitivity. This argument need no longer be taken seriously because.
the modalities of taste and smell do exist,. but cutaneous chemo- -
reception may also contribute", .(Wenzel, 1973). ' .

The structure of the olfactory epithelium is consistent for all
 vertebrates, including the two avian species Black Vulture (Coragyps
atratus) -and the domestic duck (Anas platyrhynchos) which were studied
in detail (Brown & Beidler, 1966, and Graziadei & Bannister; 1967).
The only non-mammalian chacteristic is an increase -in microvilli on -
the terminal dendrite knob. ST : h

" fPhe size of the olfactory bulb, the terminal part of the cerebral

‘hemisphere of vertebrates, from which springs the olfactory nerve
(first cranial nerve) running to the organs of smell, varies widely
among birds, but "the absence of gross differences between the avian -
and mammalian olfactory bulbs makes it reasonable to apply CL
descriptions of mammalian bulb ultrastructure to birds, ~for no
direct knowledge is available".‘(Beidlen,11971) R .

~ OLFACTORY PATHWAYS IN THE BRAIN- , 4

In.1971,. new research techniques used by Lennart Heimer showed for
the first time a central ‘pathway for smell in the brain, and although
this ‘technique has not yet, as far as 1 know, been used in bird study, .
‘at least one recent study on the pigeon (Rieke & Wenzel, 1973),

using electrical stimulation, confirms earlier reports that smell :
evokes responses in the central areas of the brain of the bird. This -~
would seem to bear out all evidence so far obtained that there is ,/‘; e
1ittle difference between the olfactory systems of qllzvertebrates.“ ,
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' There is;ample'reSearch‘tbndemonstrate'thatfthé‘sense:6f’smeli in

. at least fourteen different varieties of birds is indistinguishable

- from that of:amphibians, reptiles and mammals, - The methods used
~to demonstrate#this-are,electro-olfactograms.(electrical recordings
of the olfactory nerve -. Tucker, 1965), ‘and extracellular recordings
(Shibuya & Tonosaki, 1972) .« “Furthermore, electrical recordings from
the olfactory pulbjitselffhayejbeen obtained for fifteen different
avian species (v. App. 'Af). Of the latter it was stated that - -
. - "The wave bursts are very typical of recordings from any vertebrate
- olfactory system." (Sieck, 1967; Sieck & Wenzel; -1969;

( “Wenzel & Sieck 17:

‘An interesting point is the variation_in_respohseS‘td'émell‘which .
occurs with different concentrations of the same compound and with
-different compounds and the variation from one bird to another of the
‘same species (Sieck and Wenzel 1967 - 1972). 'The fact that the
recordings were genuine reflections of the responses to smell was .
establishedzby"shOWing,that'the'activity disappeared following the
cutting of the olfactory nérve, . SR - : -
BEHAVIOURAL EVIDENCE OF SMELL L o
. Even before the above evidence was known, - gome studies were showing

that behaviour was dependent upon taste and smell, and the potential
for the use .of these senses is now well established. o '

‘Several instances of the use:of,olfaction'in'normalﬂbéhayioﬁr have .
been documented and others have been suggested (Stager, 1967). After

" extensive studies, Stager concluded that the Turkey Vulture and,

possibly the King Vulture, locate general areas of - carrion by odour
cues, after which, the exact location is. pinpointed by vision. (The
method for this study was to hide a generator of ethyl mercaptan at.
“the base of a canyon and to release the fumes into the still, morning
air., . The vultures could not see the generator,‘~but.they'60ngregated
and circled around the area of the generator repeatedly.) =~ = '
~ Stager,1967, also proposed that the African Honeyguides which feed o

. beeswax, . locate hives by the odour of the wax. He found that the _
birds were even attracted by a.lighted candle, while Archer and Glen,
1969, found that Honeyguides "can be netted repeatedly in the o
 immediate vicinity of beehives even ten to twelve days after their -
- abandonient by the bees and when visual and auditory clues would no
longer be available.'  They concluded, "They were able to pinpoint. .

the location of the hives by a distance cue such as odour." -

papi et al-(1971-2) reporting that homing pigeons rely on olfaction, .

stated, "Birds with bilateral .olfactory nerve section, with both

_ nostrils plugged with cotton tampons, and with-one nerve bisected - .
and thé other nostril plugged, were a11~profoundly'disorientated-asgj.
‘shown by the very low incidence of returns to. the home loft, - The o
few that returned arrived later than the sham operated control birds.,"
They had. observed behaviour on. six. days before the operation and for

seven days after, as the result of which they suggest, wpigeons in.

the loft learn to recognise odours -from surrounding areas and to
associate‘them.With'wind directions." . T o -
Johnstone et al.(1970), stated, "It - (avian reliance on olfaction) may
" .even contribute to the normal operation'of‘physiologicalusystems‘inj
‘ways that are only beginning to be understood;fOr,other vertebrates." -

,wénzei-(1§68#?2);;found“that kiwis were completely Succegsful”at“night
" in locating whiqh'of*three feeding stations-contained their. food.

 Grubb (iQ?l/Z)-?eruced'a variety30f evidence to show: that Leach's -
.Storm Petrels and Wilson's Storm Petrels, the Greater Shearwater and,
possibly, Sooty Shearwater birds accomplish at least some navigation

by reliance upon olfactory¢cues." e 0,

"
4

{ ﬁf '




Egrets found an island in the Bay of Fundy at night by flying up-wind
(Grubb, 1972). Their nesting material served as an effective lure in
the darkness. The birds landed through dense trees a short distance
down wind from their burrows and they chose an arm of a 'Y' maze which
contained the odour of their own nest material rather than the other
vhich had similar control material taken from the ground. Finally,

the birds with plugs in their nostrils or with sectioned olfactory -
nerves, had not returned to their burrows after one week, and Grubb
concluded that the evidence supported the hypothesis that Leach's

Storm Petrel depends uvon olfaction for many aspects of burrow location.

"Not only does olfactory input influence many aspects of reproduction
in other (than avian) forms, but it has even been shown to affect
certain aspects of general behaviour in both rats and birds." (Avian
Biol., 1973) which cites Douglas & Isaacson (1969); Heimer &Larsson
(1967); Papi et al (1969) and Hutton & Wenzel (1971) .The article
continues, "Perhaps its most significant contribution to many avian
forrs lies in this sphere of influence rather than in the transmission
of specific information about odours." ‘

VARIATIONS IN BEHAVIOURAL RESPONSES

The variations in responses of birds and mammals has posed the greatest
problems to the commercial development of an acceptable and ecologically
viable chemical repellent. The complexity of behaviour is due, partly
to the complexity of perceptual response in the individual, and partly,
for want of a better term, 'bloodymindedness', or determination to

carry out some destructive act.

The degree of variation in responses, both inter and infra species, is,
at present, unaccounted for in research studies. hxplanations given
for it usually include past experience coupled with present nutritional
and metabolic need, e.g., past water deprivation may mean that present
thirst will overcome the aversion to a particular taste, (Venzel, 1973)
In such cases, a repellent, to be successful, would need the spectrum
of repellency necessary for the particular species, together with such
potency as to be able to overcome the tolerance limit of any individual,
But, although this argument has some cogency, it has yet to be resolved.

RESPONSES TO S.A.A.S.

Fvidence of the variations in responses to S.A.A.S. which would appear
to have been caused by high incidence of hunger and/or thirst was first
demonstrated in the Israeli Goverament trials by de Wolf and the Volcani
Tnstitute (1971-5). Migratory birds of varying species flying South
over various farms from Hedera (32°912" N) to Gilat (31020" N) did no
damage to crops sprayed with S.A.A.S., whereas, after a further flight
of some 150 miles across mainly barren desert to Neviot (29°00" N) (1)
some damage was found on the crops at the agricultural station there.

Individual dislikes and preferences can be comprehended, but the
apparent determination to carry out an act despite disagreeable ‘
consequences is believed to be unusual. This was first demonstrated
by two dogs which shared a kennel and badly damaged it by gnawing, '
whereupon it was heavily painted with S.A.A.S. in an adhesive. The
dogs stopped chewing for two days, but on the third day they tore the
kennel to pieces, -were violently s}ck and thereafter refused :
absolutely to go near any kennel,.(2) .

Tn similar vein, the buds and flowers of a row of . syringa bushes in
a garden were being taken by tits and sparrows and so sprayed with
S.A.A.S. There was no damage for three days, but on the fourth and
fifth days every bud and flower was found on the ground = not one
remained on the bushes -~ but none of the other plants in that garden,
which normally suffered heavy damage, were touched during the
remainder of that season. (3) o K

Similar instances have been noted, but at the moment no work is known
Lo have beeon earried out in this field to explain them.
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~ " There is;ample'research‘to:demonstrate'thatithe'sense.of'smell in
~ at least fourteen different varieties of birds is indistinguishable
* from that of:amphibians, reptiles and mammals.. - The methods used
~ to demonstrate this are_electro-olfactogramsA(electrical recordings .
~ of the olfactory nerve - Tucker, 1965), ‘'and extracellular recordings
"~ (Shibuya & Tonosaki, 1972) .« “Furthermore, electrical recordings from
the olfactory bulb itself have been obtained for fifteen different
avian species (v. App. 'Af).  -Of the latter it was stated that. .
- "The wave bursts are very typical,df.recordings'fromzapy vertebrate Iy
:-olfactory:system.ﬂ;(Sieck,,1967;fSieck & Wenzel; 1969; Wenzel & Sieck '7: .

- An.interesting point is the variation in responses to smell which
occurs with different concentrations of the same compound and with
-different compounds and the variation from one bird to another of the , ‘
‘same species (Sieck and Wenzel 1967 - 1972). ‘The fact that the . - .
recordings were genuine reflections of the responses to smell was - - '
‘establishediby"showing,thatjthé’activity disappeared following the
cutting of the olfactory nerve. . S T : -
° BEHAVIOURAL EVIDENCE OF SMELL _ RPN _
. Even before the above evidence was known, gome studies were showing
 that behaviour was dependent upon taste and smell, and the potential

for the use .of these senses is now well established. _
Several instances of the use of olfaction in normal behaviour have .
_ been documented and others have been suggested (Stager, 1967). After
" extensive studies, Stager concluded that the Turkey Vulture and, A
- possibly the King Vulture, 'locate_general,areasvofvcarrion by odour

~ cues, after which, the exact location is- pinpointed by vision. (The

- method for this study was to hide a generator of ethyl mercaptan at.

. the base of a canyon and to release the fumes into the still, morning
air,. . . The vultures could not. see the genprator,,~but.they'60ngregated
and circled around- the ‘area of-the_generator.repeatedlys), ' A

. Stager,1967, also proposed that the African Honeyguides which feed on

_beeswax, . locate hives by the odour of the wax. He found that the ‘
birds were even attracted by a lighted candle; while Archer and Glen,

1969, found that Honeyguides “can be netted repeatedly in-the _—

"~ immediate vicinity of beehives even ten to twelve days after their -

- abandonimeat by the bees and when visual and auditory clues would no

longer be available.'"  They ¢oncluded, "They were able to pinpoint. =

. the location of the hives by a distance cue such as odour." - By
" Papi et al-(1971-2) reporting that homing pigeons rely on.olfaction, =~ . - _
stated, "Birds with bilateral .olfactory nerve section, with both . -
_ nostrils plugged with cotton tampons, and with -one nerve bisected = .
 and thé other nostril plugged, were all profoundly disorientated as. .
‘shown by the very low incidence 6f returns to.the home loft, - The -
few that returned arrived later than the sham operated control birds."
" They had. observed behaviour on six. days before the operation and for
' peven days after, -as the result of which they suggest, "pigeons in-
the 1loft learn to recognise odours .from surrounding areas and to
. associate them with wind directions.™ . e : )
Johnstone’ et al.(1970), stated,."It - (avian reliance on olfaction) may .
" -even contribute to the normal operation'of‘physiologicalwsystems'in} o
‘ways that are only beginning to be understood for. other vertebrates."
‘Wenzel (1968-72), found that kiwis were completely successful at night
" in locating which of three feeding stations contained their. food. '
~ Grubb (1971/2) produced a variety of evidence to show that Leach's
:Storm Petrels and Wilson's Storm Petrels, the Greater Shearwater and,
possibly, Sooty Shearwater birds accomplish at least some navigation il
by reliance upon olfactory cues.® . . . o /‘:l/
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The memory factor, together with the .information given bfatﬂ?”b"”"
release of pheromones, or exogonous chemical factors giving warning
messages would appear to be the only possible explanation for the
action of birds and mammals in avoiding a treated area for periods

of up to several months. This could be due to memory alone if only
the creatures experiencing the original treatmenl were concerned,

but newcomers to treated aréas have been repelled in a similar

_manner after the lapse of several weeks and months and even after

" heavy rain would have washed away most if not all of the repelle?t
material, as, for example, at Ben Gurion International Airport 9

" where there are movements of migratory birds, and seagulls were

found to arrive daily with the possible object of reconoiteri?%
the repellent effect of the S.A.A.S. At Sydney, Australia, 0)
no dogs would walk on areas of parks seven weeks after treatment
‘with S.A.A.S., during which time there had been L-inches (102mm)
rainfall and the government drugs laboratory could find no evidenc?

-of the chemical r%?aining on the treated areas. Similarly, rats 11-12
desert rodents (13) and rabbits (14) among the mammalian species to
react to the repellent, have been totally repelled for long periods -
of time from the treated areas.

Response attributable solely to the gustatory effect of S.A.A.S. has
been demonstrated empirically in a manner similar to that by Fisher
with the hen (v. above) on only one occasion, Twelve sparrows

. (Passer domesticus) were found happily shredding the petals of crocus
flowers with their beaks. The birds left while the petals were
sprayed with a mild solution of S.A.A.S. in water but they returned

- after a few minutes, whereupon one of their number hopped to a flower

~ and commenced to shred a petal as before, when it suddenly stopped,
dropped the petal, shook its head several times from side to side and

. .hopped back to its fellows. Shortly after, two others from the twelve
"then carried out precisely the same actions with identical results.
Then, all twelve birds flew off. But, during the remainder of the -

* season, no further damage was done in that garden to any plant by any(ls
bird although much damage was done to plants in the adjoining gardens. ~

.t

‘To sum up, research into the control of behaviour by neuro—physioiogicalV
means has now reached a stage whereby several control mechanisms are
known, both electrical and chemical. '

It is suggested that we use our knowledge of the'normaliavian chemical -
control of behaviour in order to control behaviour undesirable to man
by the development of an ecologically viable chemical repellent.

Such a repellent has been developed and the results of the field trials
at Ben Gurion International Airport (now free from most .birds for three.
years) would seem to suggest that it is effectively controlling bird
behaviour at present. . , ‘ ‘ o

I, therefore, submit to this conference that I have demonstrated that
'S.A.A.S. can have behavioural control over the birds and mammals ‘that,
direclly and indirectly, can cause damage to aircraft in the course of
landing and taking-off at airfields, and that I have correlated the
-scientific research work showing that this-is achieved by neuro- .
chemical action within the brain. ‘ o

There'is, of course, much laboratory and field research still to be

carried out,  but, meanwhile, it is suggested that the correct grade .

of S.A.A.S. correctly applied on areas in and surrounding airports

. may do much to reduce the incidence of bird-strikes to aircraft in
-many parts of the world. : ’ .

A hhéstionnaire is attached to each-cbpy of this paper for the use of
-any authority wishing to obtain advice as to grade and quantity of

S:A.A.S. to use and the method of application.
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The av1an species shown below were used in electrophy51ologica1 ' -

‘ experlments in olfaction by the methods and. the researchera shown‘ '

APPENDIX "A" B . _BSCE12

"NERVE RECORDING e Tucker D. 1R6J in- 'Electro h'31olo ical Evidence
i ~ Tor Olfactory Function in Birds: Nature: 207 34-36.

=fCh1cken (White Leghorn) .
- Common” crow ( Corvus brachyrhynchos)
Muscovy Duck (Cairina moachata)
Domestic Goose (Embden) ‘
Ring-billed Gull (Larus delawarensis) - -
American Sparrow-hawk (Falco. sparverius)
~ Blue vay (Cyanocitta eristata) L
‘Common Night-hawk (Chordeiles minor)
Domestic Pigeon (Columba palumbus)
Bobwhite Quail (Colinus virginianus).
- ‘House -Sparrow (Passer domesticus)
‘Black Vulture (Coragyps atratus)
Turkey Vulture (Cathartes aura)
: Common Yellowthroat (Geothypis triches)

- BULB RECORDING - Sieck, 1967, Sieck & Wenzel, 1969, Wanzel & Sieck, 1972)

B Black—footed Albatros (Diomedea nigripes)
.. Chicken (White Leghorn)

- . Mallard Duck (Anas. platyrhynchos)

" Domestic Pigeon

* Manx Sheerwater. (Puffinus puffinus Opisthomelas)
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TREATMENT FOR REPELLING.BIRDS AT BEN GURTON (LOD) ‘

‘INTERNATIONALFAIRPORT; ISRAEL

The series of anti-bird treatments by Reta Bird Repellent during 1976/77,
. was based on results of two previous winter trial campaigns carried out
at Ben Gurion Airport in 1974/75 and 1975/76. '

The programme consisted of:

‘a) Spraying the landstrips bordering the main runways, in
order to repel birds constituting a potential hazard to
planes during takeoff or landing. This was carried out
during both winter and summer. . ' :

'b). . experimental treatments of spraying a section of the ruhway
*  to prevent gulls and lapwings from settling there. :

As mentioned in previous repbrts, the principal speciés of birds who
constitute the greatest hatards' during takeoff and landing in Ben
Gurion ‘Airport, are gulls, partridges and lapwings during the winter
‘months, and partridges and turtledoves during the summer. :
1. TREATMENTS |

."a) Winter Treatment: December to February

" Four standard treatments were carried out on the 1ands£rip§
bordering either side of the 3 main runways. The width of
each of these landstrips is 50/60 metres. '

The area bordering the 4000 metre runway (08-26) was treated -

three times at monthly intervals, as were the areas bordering’

the 3500 metre runway (12-30). However, the 1700 metre o R
north/south runway (21-03) was treated only once, in December, -

and on the west side only. All these treatments were carried

out in the rainy season in winter, ‘although the actual days -

chosen were sunny, dry and windless. , '

S D savu STREEY, P.O.0. 21541, TEL.AVIV 43 331, 1SRAEL, TERLEPHONE 48411% ™Y e23s avak 5n 21141 TR 8 933 M




: <, .
c _"." .':

“The f1rst treatment in December was started using a tractor o
" and ‘ground sprayer, but after a“break of a.couple of days,. .
it was completed by a Bell 47 helicopter. : For air _security
’ cons1deratlons and because of the greater competence of the -
ghellcopter cnew, we decided it would be preferable to:
coﬁplete-theﬁsumpergahd winter treatments by hellcopter.

We used 30 kilos of Reta Bird Repellent per hectare. | Th1s
"was mixed in: 550 litres of water for the ground treatment
. and in 180 litres for the aer1al treatment :

~b)5 Summer Treatment

_ On July 11 the landstrlps border1ng runway 30 26 were treated i'
o “in exactly the same manner as dur1ng the w1nter ' -

. c) Treatment of a Sectlon of the Runway

~on. certain days in the W1nter, large quant1t1es of seagulls,
ranging from a few hundred up:to 3000/4000, land on' the
. runways transform1ng them into ‘'meeting places' (Prof.-A
Zahavi). It appears that the seagulls favour special sections
of the runway, namely the east and west extremities of the.
long runway 26-08. ~ In addition, there are always a number
.- of lapwings -:-up:to 200 - on the western extremity. They come
, - to rest on the runways after haV1ng finished the1r mornxng ‘
‘ ;feed1ng act1vxt1es.' : :

. The western” extremity of’ thxs runway was treated .on February
- 14th over a length of 700 metres and a’ width of 75 metres,
: w1th a hxgher rate of Reta (200 kxlos per hectare) R

2. OBSERVATIONS

'a) __Wlnter Treatment

Behawlour of Partr1dges From December 11 to the end of
_March, these aimost entirely disappeared from the treated -
'-area In add1t1on, none were observed eross1ng the runway

. However, on runway 03-21, which was treated only once at

- the beginning of December, partridges. were ‘observed crossing
. ‘the runway from the middle of January. This usually happened
: before 8 30 in the morn1ng . .
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Behaviour of Lapwings: The number of lapwings in the
treated area was reduced drastically. Apparently, their
sensitivity to noise was also increased. We had already
observed this phenomenon during our trials on seagulls
the previous year. During take-off of jet aircraft, they
rise much earlier and so have sufficient time to assess
in which direction the danger lies. They then leave the
runway area immediately. '

~Before treatment, they would take_flight-at the last
possible moment and fly:out in all directions in a
haphazard manner. ~ Some would actually cross the runway

in front of the very plane that was disturbing them.

During the whole period of the winter treatment (December
to the first half of March) there was only one bird strike,
‘and this was during the landing of a Viscount which came
down before the actual beginning of runway 30, between

two lateral entrances. This was an untreated place almost
opposite to the terminal. ' ‘ ' :

' Susmer ‘Treatment
' Behaviour of Partridges: Their behaviour after treatment
In summer vas identical to ;he winter.pattern; v‘,

Behaviour of Turtledoves: “After treatment, up to the middle
of August, tﬁei:_s;ﬁaviour during take-off of_planes_followed .
--the same pattern as the lapwings, their reactions being even.

sharper.

puring this five week period, from lith'July to'iﬁth August,
there was not one single bird strike. After that date we
observed the following. : ‘ ‘

On thé 16th August, there was-a sudden increase ‘in: the number
.of turtledoves on the treated areas, along with changes in
. their behaviour. They reverted back to previous behaviour
,patterns-established before treatment, and when the planes
took off they flew about in a’ haphazard manner in all
‘directions. : ] -

On August 18th, partridges again #ppeared onithé tréatéd,aféas,
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' On the 18th August there was a strike of § turtledoves with
" a 707 aircraft immediately after take-off. On.19th August
_there was. a strike between 1 turtledove idnd a.707, and on o
~ 25th-August, there were two strikes between :707's ‘and - -
' single turtledoves. - On September 12th, there was a strike
_ ‘between 12 partridges dnd a plane. Apparently thé birds
collided with the main landing gear. . e '

) Tfeathent»on the runway itself ;

- After treétment,”not-phe bird rémained'bn the section - neither
gull-nor lapwing - and the area remained quite clear until the :
~end of March/beginning of April, when théy migrated north. ' _ - -

A more detailed subsequent.survey showed that the treatment . .

" appeared to be efficacious against lapwings, as although they . = C -
did not return to the treated areas, they remained on the .- . = ’ :
untreated section. o R ‘ SR

“The gulls too did not return to the treated areas: However they .
were also not to be found on the untreated areas either. - B
_ . As the behaviour of the gulls was inconstant before treatment,
"~ we canmot after only one test, draw definite conclusions. from
- - ‘their subsequent absence. ' R .

a‘la) :'The effeétvof rain

- Experience has shown that rain in .itself, does not.usually
. ‘have .an adverse effect upon the stickiness of the material =
used for treatment. However there is one exception to this.
 rule, and that is when there is an unusually severe.and
concentrated downfall. This was evidenced to us on.the -
 24th January, 13 days after treatment, when there was.a
- . 5'day rainy period with an average 55-mm. downfall.
' However, an examination of the meteriological records Caee L
. “for that period, shows that of this 55 mm. rainfall, 44.5 mm = .
‘ fell during 5 different periods totalling 1l hours. It
was the strength of this concentrated downpour that in all .

"probgbility-wate:ed down the material. -

3. PROGRAMME FOR THE 1977/78 CAMPAIGN =~ -+ - . IR

" . It is planned to continue the repellent treatment against birds T
_ throughout the year. It will be important to determine the birds' e e
" sensitivity-to noise in the areas treated by Reta.. We .plan to examine :
the combined effects of bird repellent with - for example - gas cannons .
and distress calls. - B S

Giora Dar, S
) e ~ September 1977
'ASSIA MAABAROT LTD. ; S
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THE INFLUENCE OF WEATHER VARIABLES ON THE DENSITY

OF NOCTURNAL MIGRATION IN SPRING
SIDNEY A. GAUTHREAU)(; JR.
'Dsemm OF ZOOLOGY
CLEMSON usxvsssrry

CLEMSON, SOUTH CAROLINA 29631

IN‘I‘RODUCTION
Until the availability of radars that could detect. birds migrating
lvaloft at night, studies euphasizing the influence of meteorological
variables on the density of nocturnal bird niqration suffered because
:the techniques of study were either indirect (e. g., counting grounded
migrants) or limited by certain weather variables (e.g., obscuring
.clouds in the case of noon-watchinq). Lack (1960a) reviewed more than
' _4 " Avloo papets published between 1880 and 1958 .hat discu’ssed ’:he“ influence
: of weather variables on pasaerine MIGrHtlon. and he criticlzed,all
.previous conclusions because most authorc had used subjective judgment
or univariate statistica to study a multlvarxate problem., Lack also_
concluded that radar provided the most adequate measurements of the |
'den81ty of migration. At least 12 paperh cmohasxzinq the influences of .
: weather variables on bird migration have been published srnce Lack s- .
.1review in 1960, and each is based on radar data and employs multivariate
statistics.\IFour of these studies concern only spring migration (Lack |
01960b, Nisbet and Drury 1968. Richardson 1971 1974a); four concern only
'fall miqration (Lack 1963a, Gruys-Ca51m1r 1965 Able 1973 Richardson '
:di1976): and four studies concern both sprinq and- fall migration (Lack '

1963b, Geil et a1 1974. Richardson 1974b Alerstam 1976).~

-k
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In. this.paper I analyze tha influence ot weather variab.les on the
,nocturnal migration of passerine birds in spring usxng multivariate o
A.."statistics and rev:l.ew the conclusions of similar studies. A 'rhe mplica-f
: ’tions of the findings are discussed in terms of ‘the relative contributions

T of exogenous and endogenous factors to the migratory behav:.or of birds. |

METHODS v
I used the WSR-57 radar at the National Weather Service station at
Athens, Georgia, during the spring of 1969 to gather data on. the density
' .of nocturnal passerine migration. Pertinent details of this radar are
‘- thoroughly reviewed in Gauthreaux (1970) . Th‘e‘ peak amount of migration ‘_ ‘
on each of 54 nights sampled from 15 March to 19 May was determined by a-
'technique similar to that used- by radar meteorologists to measure the .
intensity ‘of rainfall (see Gauthreaux 1970, 1975) 'l‘his ‘methodb_yields
~ density measurements of bird migration detected by the -radar that’ are o "
| 'highly correlated with those obtained by moon-vatching (I.owery 1951) ‘-
the amount of migration can be expressed as the mmber of birds e
crossing a mile of front per hour, the migration traffic rate.
- In the multivariate statistical analyses that follow the maximum
' ‘-‘denmty of nocturnal migration on a given night (TR) is the dependent B
-variable. ‘rhe independent variables are photoperiod (PP) R surfaoe wind
direction (SWIND) ,. surface wind velocity (SVEL) 3 aloft wind direction
l_.at 305 m (1, 000 ft) (AWIND) ’ aloft wind velocity (AVEL) . precipitation
dur:mg previous ‘daylight hours (PP‘r) ’ percentage cloud cover (CLDS) ’r a
cloud height (CLHT) ’ "dry bulb temperature (M'EMP) Y wet bulb temperature .
'(WTEMP) ‘ relative humidity (RH) ’ 24-hour change in dry bulb temperature g
' (DLDTMP) , 24—hour cha.nge in wet bulb temlnerature (DIMMP) , 02 4-hour change

in relative hum:.dity (DLRH) ' barcmétric pressure (BP) ’ 24-hour change in
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barometric pressure (DLBP), general synoptic weather over station (GENW),
precipitation during sample evening (NPPT{, and magnetic storm activity
(). 1In all, 19 independent variables are included in the analysis.
, iUnless noted, the weather variables are those recorded at the beginning
of the sample evening (19:00. EST) at the Athens, Georgia, weather station.
Any variable reflecting 24-hour change is the difference between the
'value of the variable at. the 19:00 hour on the sample evening and the
value at the 19 00 hour on the previous evening. The value assigned to
the general synoptic weather pattern over the station was based on the
iccmperison.betueen the national weather map for the 19:00 hour and Figure
1. Wind direction is a circular variable and was linearized before
'analysis byAassigningithe value of zero to north winds and the value of
180 to south winds. For winds from the intermediate directions either
westerly or easterly the values ranged from one to 179 (e g., northeast
: and northuest winds had a value of 45, east and west wxnds had a value of
- 90, and 80 forth) The dependent variable (TR) originally showed a
right-skewed and leptokurtotic {clumped) distribution without transfor-
‘mation, but a /———— transformation normalized the distribution. Other -
‘details of this analysis follcw the recommendations of Richardson (1974b).
The multivariate statistical analyses of the data included a
.multiple correlation procedure (CORR) using the Barr and Goodnight (1972)"
'Statistical Analysis Systen (SAS) package, the stepwise regression
(STEPWISE), and the maxinum R procedures (MDXR) using the Barr: and
V“Goodnight (1972) SAS package. and the stepvise multiple discrhminant
‘-analysis procedure using’ the BHDO7H program (Dixon 1973). Stepwise :
v-multiple discriminant analyses were performed with the dependent variable
- (TR) divided first into tuo categories, ‘zero miqration and migration, )

“'and then into three categories, zero, medium, and heavy migration.‘
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N : : RBSULTS AND DISCUSSION i.“
' The multiple correlation analyaie showed that the nlghtrto—nlght
4&"change in the density of migration was correlated positively with dry .
h‘bulh temperature (p< 0001), general synoptic weather (p< 0003), surface
wind direction (p< .0004), d-hour change in dry bulb temperature (p<. 0006),
aloft wxnd direction (p< 0007), vet bulb temperature (p< 0009), 4—hour
change in wet bulb temperature (p< 0036), and correlated negatively with
«-;aloft Wlnd velocity (p< 0060) "and . surface vind velocity (p< 0067). The
remaining variables vere not significant at. the 0 05 significance level.
Stepwise regression analysis generated the best predictive model

4"with only four variables--dry hulb temperature, general aynOptic weather,‘

';‘prec1p1tation during the sample night, and velocity of aloft wind at 305

- hmeters—-explaining 54 percent of the night-to-night variance in migration f

- denSity (Table l). The model ehows .the following relationship between

- peak nightly migration density (TR) and the four ueather variables-‘:

TR é.[-66 29 + 1. 49(Dmsup) +9. 13(Gsuw) - 23 70(uppw)

- 0. 95(asz)]2 -1

The 1nc1uded weather variables ‘are significant at the 0 05 significance
flevel One variable alone, dry hulb temperature, explaina nearly 40

2'percent ‘of the variance in TR. .f

In an effort to examine the makeup of the variable general synoptic -
-.:fweather, a maximum R procedure was performed with csuw as: the dependent "
'iAvariable and with migration density (TR) eliminated. With all the

_weather variables included, only 73 percent of the variahility in

synoptic weather was explained. It thus appears that general aynoptic
'weather includes additional weather parameters not apecified by the array f

"of weather variables T have chosen for my analysia.' In, addition,
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stepwise regression analysis was performed to examine the most signifi-
cant weather variables that contributed to the dependent_ variable, ’
vgeneral 'eynoptic weather. The resulting model contained only three
variables- the direction of aloft wind, the uelocity of "aloft wind,
and the 24-hour change in wet bulb tc-perature. The three variables
accounted for 48 percent of the variance in synoptic weather, and the
" aloft wind direction alone accounted for 41 percent of the variance.
when synoptic weather (GENW) was eliminated as ‘an independent variable.
the be_st regression model contained only two weather variables, surface
uind direction and dry bulb temperature, and explained 44 per cent Of
‘the variation in nightly migration traffic rate. |

In the first etepwiee diecrininant function analysis, I attenpted
o to find the weather vari&lel that were most important in diecriminating
between occuione with no d.gration and occaeione with nigration.
' Based on thie _analysis, the following varid:lee contributed significantly
p< 05) to the discrininant nodel' dry bulb temperature. velocity of
- aloft winds, precipitation during the eanple night, and general eynoptic
weather. Based on the diecrininant model with theee four’ variables,

only two of the 17 cases of no: nigration were inoorrectly claseified '

(88%s accuracy) , and of the 37 cases of migration only four ‘were

- mieclauified (89% accuracy) . When all 19 weather variables were _

| included the mieclauitication in the. nigraticn category was reduced
'by only one case (92\ accuracy) . 'rhus four weather variablea had
almost the same predictor accuracy as all 19 weather variablel. 4

' vnmn each caae of no nigration and nigration ie plotted ueing
.the tirat and eecond canonical variablee, the eeparation of the two |
'categoriel of migration traffic rate ie clearly evident (Fiqure 2) .

'Ihev canonical variablee incorporate the st inportant weather

Srag
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| variables that allow maximum diacrimination between the two categories
Aof migration. The canonical correlation Coefficient (Rc) is 0 80, and
" the proportion of the variance in the discriminant function accounted
for by the two groups is 64 per cent. . -

In the second stepwise diacriminant function analysis I divided
the dependent variable TR into three categories- zero migration,
-medium migration (traffic ratea between l and 4500) , and heavy '
migration (traffic rates above 4500) ', Only three variables were
significant (p< 05) -' dry bulb. temperature, general synoptic weather,
" ana relative humidity. - on the basis of this discriminant mdel with
these three variables, three of the 17 cases of no migration were -

: _misclassified (82% accuracy) ' 13 of the 28 cases with medium migration .‘ s
v"vdensities were misclassified (54t accuracy) , and two of the nine cases

‘-.'with heavy migration were miaclassified (78& accuracy) . When all 19 :

. *weather variables were included, cnly one case was misclasaified in

the zero migration category (94! accuracy) ’ eight of the 28 cases in
the medium migration category were mieclassified (72\ accuracy) ' and
ti none were misclassified in the heavy migration categoﬂ (100% accuracy)
Figure 3 shcws the plot of the cases in the three categories along the
: _axes “of the first and second canonical variables. As expected, the '
' -'medium migration cases were the most poorly classified, probably
because the 1imits of. the categcry wero somewhat arbitrarily defined.
"I‘he canonical correlatjon coefficient {Rc) is O 82 for the first
canonical variable and 0. 54 for the second canonical variable, and
the proportion of the variance in the discriminant function accounted .

- for by the three groups is 67 per cent. -
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In all the multivariate ctudiee of weather influence on bird
migration two patterns emerge. First, of the Qeather variables that
have been ehovn to have a significant influence on the night-to-night
variation in the amount of migration, two variables, temperature and
" wind, have rather consistently appeared. Aspects of the weather
* variable wind have been shown significant in every study. In ny
. study Aboth wind d:l.rectien and dry bulb temperature were significantly

cibssecorrelated (5&:1:1.1 correlation coefﬂeient 0.43, p<.0016' for
ditect‘i'on of surface wind; partial cornelatien coeffici_ent 0.59,
p<.0001 for direction of.alott Qind). ‘When one considers the fldght
energetics of bird migration ‘the importance of both teuperature‘ and
wind is self-evident. The ether pattefn evident ‘from m'ultivariate“
studies of weat.her and bird nlgrat:l.on concerns the percentage of
night-to-night variabiuty 4n the anount of migration explained by

the array of weather var:lable:. In spring '('rable 2) the average
vpercentage of. explained variability is 52 per cent with a range from
40 per cent to 62 percent. In the fall (Table 3) the average’ explained
variability is 47 per cent w:l.th a range from 26 per cent to 61 per cent.
'lhus weather conditionl appea: to be able to account for only about half N
of the variation :I.n the an\ount of nightly migration. 'me remaining
variability is pxobably dependant on the nunber of gtounded migrants

in the general area and on the 1ntema1 conditions of these migrants

relative to their readiness to migrate.

sunmuu
Fifty—four nights of radar data were: gathered and proceseed
'according to the methods of Gauthreaux (1970, 1975) yielding accurate

. eetimate- of migration trafﬁc rates. 'l‘he highest hourly migrat:.on
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traff:.c rate for each night (the dependent variable) was analyzed in
terms of 19 weather parameters (independent variables) gathered at
the beginning of each night by several Statistical Analysis System
;(SAS) procedures: simple rank correlation, stepwise regression, and
discriminant analysis. When nscessary the data were transformed as .
‘A recomended by Richardson (1974b) |

| Nine weather variables were found significantly correlated with
| migration traffic rate. -. Dry bulb tenperature accounted for 37 per

: .cent of the variation in migration traffic rate. the best model
 included four. variables--aloft wind velocity, ary bulb temperature,

synoptic weather, and nightly precipitation--that together explained

AR 54 per cent of the variation in nightly migration traffic rate. . When .

' ‘ synoptic weather was eliminated the best regression ‘model contained

- only two variables, surface wind direction and dry bulb temperature,

: 'and explained 44 per cent of the- variation in nightly migration traff:.c ‘

::rate. - ‘ _' | ‘ ' | : . “‘_ '. i |

K 'rhe stepwise discriminant function analyses showed ‘that dry bulb ' L
| »temperature, velocity of winds aloft, precipitation during the sa.mple

. night, and general synoptic weather contributed most significantly

. to the discriminant model for predicting no migration or migration. ,
"'l‘he discnminant model for separating the categories no migration, .
',A.‘medlum migration, and heavy migration relisd strongly on just three

| vanables.” dry bulb temperature, gensral synoptic weather, and

. relativevhumidrty.__v' . ‘ .
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-Figure'-l. Synoptic weather chart ueed to anign valuee to the variable
general weather (GENW) . ‘lhe value (in ‘square hox) given to GENW was
that most closely aeeociated with the synoptic weather pattern over

‘the study eite “based on examination of the actual surface weather map

for 19:00 ES'l'_.

Figure 2. Diecrimination between: nighte with no migration and migration
on the basie of weather. Nighta are plotted in relation to the first
and second canonical variablel. Open circles are cases of no migration,

and solid circlee are caeee with migration.

F'igure 3. Diecrimination between nighte with zero, medium, and heavy
migration on the baaie of weather. Nighte are plotted in relation to
the first and eecond canonical variablea. open circlee are cases of.
no. migration, half-ehaded eirclee are ca-ee of udiun nigration, and

solid circlee are caeee of heavy nigration.
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”,'BIRD sTaIxE“conntTTEE~EUR0PE'

Par1s, October 1977
'BSCE_/ WP ‘No. 25

: Weather—dependence of Helght Deneity and Directlon
©of Migration in Switzerland

Bruno Bruderer, Switzerland

Pro osals.for actionvarisin 'from”thie : ~f"
. IflRaw v1deo 1nformat10n is necessary for b1rd observet1ons. Besides all dlgi— ‘
nllqatlon thls 1nformation should be kept acces31b1e at every larger radar e

qC(nter.

'-ﬁ],-TIf operatxonal use of radar data on. birds is previewed speedlng up evaluatlon

o (e.g. v electronlc countlng svstems) seems to be necessary.“
:'iL'A pos51b1e preference of larger blrds for hléher fllght levels has to be
| 1tested by ech031gnature—analysls. ' : - ,
._7';,Cooperat1ve studles of France, Germany and Switzerland should be carried out
V :. 1n ‘order to f1nd outv how far from the Alpe their deflectlng 1nf1uence is
: ,thlll reoognlcab]e. '
"pf’The poqsibllltv that emall pas«er1nes may be concentrated along pronounced
: 1ead1ng—11nee ehOuld be teqted with long range~lo cm radars in Swltzerland
;;‘Predlctlng modele for 1ntensltv of nlrd migrntion in Sw1tzerland ahould be.

C 1mproved
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1. Introduction

‘Since bird hazards to aircraft have become a real problem for flight safety,
the interest ‘of aviation people in the old field of blrd migration research‘
has increased rapidly. and the interest of blologists in radar observat1ons

has opened a wide field of cooperation.

~ If cooperation shall go on, it ievnecessary that radar technicians are aware
of this cooperation and take care that,besides all d1gitallsation of modern

radar arrays, the possibility to work vith raw video dieplaye will be main-

. tained.

. If radar information on birds should be used in an operational manner, éeven.

further support by radar specialists is necessary, in order to speed up the

" evaluation of radar data (e.g. by electronic counting systems).

Biologiets have to interpret radar data, to transform it into biolog1ca1 in-
formatlon and to make this knowledge available for f11ght safety again.

The probab111tv of a b1rd strike depends on the denaity of birds at the
flight level of the aircrafts. In the present paper I try to summarize the
present knovledge on verticel and horizontal distribution of migration above
"Svitzerland, to ehow the problems of forecasting day~-to-day variation in-
mlgratory activ1ty in an Alpine environment and to indicate the gaps in our

knowledge. -

2. Methods and Acknowlegments _
Our knowiedge on migration;in Svitzerland is baeed on field obeervatlons in
.the lowlands and at observatories in the Jura and the Alpe, on surve111ance
radar studies at Zurich eirport and on studies wlth the tracking rader "Super-

' fledemeue" . .

Alming the penc11-heam of the tracking radar vertically upvarde or moving it

" up and down in a plane perpendlcular to the princ1pe1 dlrection of migratzon,
’gwe got 1nformat1on on the. height dlstribution of birds. and on denaity variatlons
in tlme. ‘These quantitatlve date were complenented bv qualitative data on '
d1roct10n. -gpeed, alt1tude and v1ngbbeat pattern of single migrants and on
'-upper winds' we tracked about 150 birds and 2t 3 pllot balloons per night.

Most of the studiee have been eupported by the Suies National Foundation or
by the Dr. Fr1tz Hoffnenn-Le Roche Foundation. The tracking radar vas made
B available to us bv the Firn Contrevee AG, Zurlch. and by the Sw1se Army.
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4'-3 Altxtudlnal diatribut1on of bird ggétiohfi;i ;ﬂi" P
,a) in the Swiss lowlands N ’ .
,eThe average height dlstributlon ahows highest concentratlons of blrds at levels

 below 500 m ACL (about 6q$ of" day migrants and about 4d% of night migrants) The .
" bird. density decreaaes with altitude. 9¢5 of the birds fly below the 11m1t of

L Zooo n AGL. Besides the sllghtly h1gher median of night migration and the’ ten-»
' '.dency of the lowest blrﬂs to fly farther off the ground at nlght the adaptatlon

of flight levels to- envirenmental cohaitions eeams‘to be simxlar in day ‘and night :
' mlgratlon.;" L i, - T SIS : : L

rln dlsturbed veather the: altltude of M1gration decreaees.close ‘to'a pronounced

frontal system, nearlv all" birﬂa may be’ conoentrated within the loweet 500 m,

'especlally when bad weather is" combined with opposed - winds.: ‘

"In fine weather flight levels are generally higher than in the mean dietribution
'nlghest densitles of blrds may be: feund at levels up: to 2500 m AGL. The optlmal

. :fllght levele sre primarlly determined by the’ diatrihutlon of winds' During the:
‘;first hours of the night blrds seem to search favorable fl1ght levels. During

ethe followlng part of the night they concentrate at altitudes with atrongest h
tailwinds. or. weakeet side- or heednlnd componente. - :

P N TP YU

.b) in the Alpe o wl v
In fine weather the upper 1imit of migration reachee 5500 m ASL uhile the main

':.héma"s of mlgratlon passes at or slightly above the ‘nean- level of the Alplne ridp

“ges (about 3000 m: ASL) Under tailwind conditions even at a pass at’ 2ooo m ASL
.‘the v1sib1e part of mlgration may be negligible. o f » ‘ ‘_
-«In dlsturbed weather and ‘opposed’ wlnds. migration is’ concentrated in valleys and

if'paeses. At an observatony in the’western ;part of the: Swiss Alps the number of
'blrds paesing per day may reach half a Hillion. St ’

L

c) open Pueetlons . _ : . . .
4There are indicaticns that larger birda prefer higher flight levels, He hope
to get 1nformation to this problem in the near future by the analyeia of echo N

,'elpnqturee.
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4. Horizontal distribution of b rd migggtion

It is often assumed that important leading-line effects are confined to dlurnal
migration and that, apart from the soaring blrde (ueing updrafts along mountain
ridges), inland guidingblinee are negligible compared to the effects of coast-
11nee. However, observations on immens concentrations of passerines at Alpine
passes during day and night and new radar observations suggest that 1nland

leadinghlines have been underueetimated during the last years.

a) concentration of rooks alorig the Rhine valley and the Jura

: Unpublished observations by Sutter with the 23 cm radar at Zurich airport -
show that rooks (Corvus frugilegus), probably migrating in a height band of
1ooo to 1500 m AGL had a strong tendency to follow the lowest parts of the
:landecape along the Rhine. Approaching Basel, where the Rhine turns northward,
many of the flocks left the Rhine valley and crossed the low hills to the north
of the Jura. They reached the first higher ridges of the Jura about 25 km SE
of Basol. and followed again the 1 lowest parte of the Jura-Highlanda (baain of
Delsberg). '

b) local concentrations of small eongbirda ‘ : ‘

It is difficult to ‘Judge vhether the 1lpreeeive masses of birds at an-Alpine

 pass are prinarily due to a verticel compression of the broad front migration
above the Alps into the valleys, to a horizontal ooncentration of birds by

| local leadingblinee. or by a large scale effect of. the Alpe. '

ATracking radar etudiee in the Alps ehoved that leading-line effecte may be

:very'comnon also for paeeerinee. Many of the nignt migrants, even when flying

' looo B or nore AGL. are prone to follow a. valley. the elope or the top of a

ridge, or even an artificial elelent like a funicular. ‘ ’

'The poeaibllxty of leading-line ‘effects on paaeerxnes inAthe lovlande-hes tod

be . re-coneidered. ueing the new lo cm eurveillence radars at the Swiss airports.

After the experience in the Alpe it may be assumed that eleo in the lovlands

A pronounced topographicel elements deviating at a !llll encle fron the prin-

cipal direction of migration cause concentrutions of paseerinea. :

c) large. scale deviatxon of '‘bird nigration elong the Alpe

_ Surveillance and tracking radar studies in the Swies lovlande showed that the
principal direction of night -1grants is ln the order of 24o to 250 in autumn
- and about 60 in spring, rogardlese of vieibility and flight 1eve1. In contrast
~to this finding the flight directions of night migrants to be expected from cage
. ]7exper1mente and ringing reeulte are in the order of 210 to 220° in- autunn and
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. about 30 in spr1ng. Thus. the densitles of night m1grat1on in the Swiss low-

: flandn mav-be somewhnt higher in autumn nnd nomewhnt smnller in ﬂptink cnmpqr'd

f:to the smoother landscape north and west. of Switzerland. Further studies in
'.collaboration with Germanv and . France are necessary to show, how far from the

: ‘Alps their 1nf1uence 1s st111 recognlcable.

5. Heasurements'Of bird numbers

g a) parameters for the inten81ty of migration

. The intensity of mlgration may be indicated as’ the frequency of birds passing

a certain line perpendicular to the princ1pa1 direction cf migration. ‘Adding

all the frequencies found for the different altitudes ve get the migration
trafflc rate (HTR = birds per km of front per hour) HTR depends on the ground
speed of the birds and hence on the prevaillng winds, it mav be considered as ;'
"a measure of the progress of migration during the night in question. |

. With respect to ‘the bird strike problem 1t is more important to. know the density
'of birds airborn above a certain surface or vithin a certain volume of air. In
lorder to get figures comparable to MTR we calculate the volume of migration
A(VM birds withln an air columm above a surface of 1 km in- breadth and 50 km

in length)

f‘ b) den31t1es of nocturnal migration at 4 height bands under optimal meteoro- g

1ogica1 conditlons

~height band S C spring - ‘vspring I autumn )

© km AGL : birds/Sobkmz' _ average 3 . fine wea her -average 3 :
o ST birds/km’ birds/km 5 birds/km
Ter T 2% .. . 45 T o 130
2180 16 . . a5 - . .50
23 Moo . & 20 o 3
4 0 ; o2 . R
. total: (- VM) - 3500 .. To/tkm® Bo/km L 2_oo/km

1‘In the day-tlme the. total number of ‘birds may be similar, but they are not
distrxbuted uniformly throughout the air space, instead they are congregsted
in flocks. If ve assume a mean flock’ size’ of 1o in_ spring. ve -get loo to 175
1targets/50 lcm2 In autumn the number of migrants may reach three times the -
' '_sprlng numbers, but the: number of flocks increases less. because of larger

'_average flock size.




-6 - | - 28 Octobre 1977,
6 Vnriations of migratory activitx from night to night ’

A comparison of the changes in HTR and VM from night to night vith the correspond—
ing synoptical weather mape indicates that in spring and autumn there is a ten-

"dency for highest 1nteneitiee of migration to occur when a high-pressure area
lies to the right and/or a low-pressure area lleﬂ to the left of the main vector

. “of migration in the area considered. However, in Switzerland this general

tendency seems 'to be somewhat concealed by deflecting or. concentrating effects

‘of the mountain ranges of the Jura and the Alpe. ’

_ 1Our first trials with multiple regression analysee presented at the BSCE meeting
in 1974 failed to support the general theory. In the mean time we tried to ‘ex-

‘:clude possible sources of errore by: 1) taking as dependent variable only the
movements in the main sector of migration (in autumn SW), 2) accounting for. the
seasonal change in the amount of migration, 3) improving the exclusion of 1nsects,

" 4) introducing square terms for the 1ndependent variables. in order to get '
.better approximations of non-linear relationships.

The preliminary results given in the Table below (based on 60 autumn nights)

" come closer to the general theory than the results of 1974 Positive correlation -
with tailwind and negative correlation with crosswind can be explained with re-
spect to the synoptical aituntion, but the correlation vith the square of the
pressure trend ie far fron any explanaticn, : and the 1ov correlation coefficients

are not very'convincing.

DEPENDENT VARIABLE: Volume,of-sw-migration

) .

‘weether factor einple'rh. -.:2 "multiple R =~ R predicting'valne_

o ' o ' ' ~ in final equation’

‘step 1 tailwind 1 km)2 0,50 0,25 . 0,50 0,25 - 367

step 2 pressure trend‘? - -0,25 | _ 6.06 - 0,61 . 0,36 ‘vi* " 23%

‘step 3 crosswind 0,05 0,00 0,65 042 17

. surface: . . o : o . '

step 4 date - . -0,31 0,10 0.69 0,67 - 14%

pStep 5 crosswigd -0,13 0,02 o .0;75 ' d,52 13
1 km)* ’ : ‘ o - .

regreeeion ennation:

"VHl-_0;627-tnilnind2 ¢! kn) - 0,39.pressure trend’ - o, 25 crossw1nd surface
' f - 0, 24 date - o, 23- crossvmd2 (l km) - ';fAﬂ

Fi
/
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:Q'Autnmnjredarfstudyﬂof the coastal migration.ln Westernwuolland{
L.S. Buurma
B Royel”Netherlands'hir Force

fIntroduotion.' o

Prevention of - birdetrikee "en route" is only posslble by avoidlng ,
" those parta of the airspace in which the density of birds exceeds o
a certain level.

"En route birdstrikes form 60%~of damagenatrikes in the RNLAF..

" "Although the- risk of fatalities is believed to be less than.in
"collisions which occur on and near airfields, the economic loss

. due to "en route"-birdstrikes is, 'if we exclude the total crashes,

- -much bigger. :

. For: estimating the - ‘chanée of collisione and for formulating flight :
. restrictions we need knowledge about flight enve10pee of both
aircraft and birds. o
~ The envelope of bird activity is very difficult to describe taking o
" into account the many discrepancies between studies on bird move-
ment.patterns and also the differencies 1n reported relatlons to
- weather variables.
. The main reason for- the discrepencies are the different methods
© and tools ‘used in birdmigration’ studies, The biggest sources- of
. bids come from’ total sample size, mesh width and especially the
differencies in detectability of all potential heightlevels at
- which the birds are able to fly under verying conditions. The
L last aspect was the motive for a rather detailed radarstudy carried
out during autumn 1976 along the North Sea-coast of Holland. The
v collected data are still under analysis and only some first -
* (preliminary) impressions can be given. But the problem and the
chosen setup of the etudy may be of. interest to. you. :

The problem. S 'f' P
For oetter understanding of the varietlon of ideas and epproaches
%o .the problem first some historical remarks. . .
. The earliest bird ‘migration studies were visual ones. . lefzoultiesj_
 to organise an extended: fieldobserversnetwork and to overcome
. variation in observationquality hinders the getting of a good over-
“all picture. But slowly.it was discovered that higher flying birds -
did not always: fit into the described vigible migration patterns. .
Thanks ‘to ringing ‘data the visual impression more and more began -
' to lose its place of importance. The o0ld models could not solve
. “the .newly ‘raised questions eatisfactorily.
~'The use .of gearch radars for birdmigration. research reeulted in a.
o hm;step forward. ‘The .fortunated ornithologists, who got the chance
: to ‘use radar, made lots of radarfilme.. .

;7They gometimes - .




-2 -

;giiq‘y;‘agx\iietlﬁes' }_prbc}uc{é‘a long descriptions and 'builtﬂw—;’ :
Sometimes ‘strdngly contrasting with the ones of re 84977

using radar. But, in spite of much new data, the whole picture
did not become clear. Nowadays, after a period of nearly 20
years. radarwork we still have to conclude that many already
published results should be partly reanalysed. '

It becomes clear more and more that in many studies the regi-
stration methods was not studied or described critically enough
and, as a result, we do not know what part of the migration was
detected, and thus what bias is included in the results.

As far as height levels of bird flights are concerned one have
to conclude that in general long range surveillance radars will
mias the lowest flightlevel. On the other hand most visual
studies did not look high enough. Depending on the situation

' (important variables being flatness of the country, capabilities,

programming of the radars and also fieldobservers) sometimes

. a certain overlap between visual and radar approach could be
. reached but even if both registration methods were more than

gomplementary, they never were comparable quantatively.

Turning back to the birdstrike problem: in several countries

ad-hoc radar warnings are in use for "en route" birdstrike
prevention. On average this means that the measurements mainly
sample the high birdmigration. In many cases this high level
migration also will be very strong and because of the aircraft-
flight-envelope very dangerous. But it is not sure that on

other days, on which the radar gives no or weak movements,

no strong low level migration are occurring. This could be the
reason for birdstrikes in very low level fighter training out- ,
side the detected peakmigration days. - ° s ’ ‘ i
In very flat countries the radar will be able to pick up more ‘
of ‘the lowest migration than in hilly areas. The relations

between actual birdstrikes (if the aircraft were not highly
restricted to less dangerous areas and height;levels),and

measured migration by radar then will be present. This was

- shown rather convincingly in Holland and Denmark. -

But if weather conditions'influencenheightlevel_choice’df

" migrating birds strongly, then the comparison of weather factors

and the total number of migrants (that is the birds of all heights

added up thanks to the use of search radars) will become difficult,
even impossible. : o - ’ f :

Por both "ad hoc" birdmigration warnings and (especially) the oafablishment“ B
of forecast ayate-s.uoro'qunntitative data are needed. ’ .
This does not mean that the ways. of momitoring have to be altered, but ‘the out-
come has to be reinterpreted. . o S : o o
Two questions were stated in the Dutch study: ,

1) what are the gifforoncoa in_altitudo choice under varying conditions,
" especially in relation to winds? . o : ‘

2) What is the influence of the coastline (and the difficulties to cross

the North Sea) on the ‘spacial and directional aspects of migration.
'Especially the forming of concentrations is important.

 The set-up of the study and some preliminary results will be shown with help
" of slides. o o . o : .
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SURVEYS OF BIRD CCI\CEN’I'RATION AREAS AS A TOOL IN.AVIATION SAFETY WORK
- WITH AN EXAMPLE FROM SWEDEN

If‘given the choice, any pilot would prefer to fly his aircraft through
areas with a low number of birds in order to diminish the risk of bird
collisions.

To facilitate such a choice great efforts have been made to map bird
concentration areas. The bird density, when measured on a country-wide
basis, varies considerably; oonsequently, what is meant by a "concentratlon
area" must vary too. Accordingly, an area with a certain number of. birds
may be consmered a "concentratmn area" in one region but not in another.
This circumstance makes it d1ff1cu1t to lay down 1nternat10nal rules for
what, by def1n1t1_on, ,should be meant by a bird ooncentratlon area.

'Scxent:lflc and practical problems

leferent "standards “have. been used when collecting and furmshmg ‘data

o on where ‘high bird ooncentrat1ons are to be expected. In this context I

will restrict "the d1scuss:.on to ooncentratlons of resident b1rds, thus
excluding different methods of forecastmg or measur ing the intensity of
birds on mgratlon. Furthermore, since Blokpoel (1976) . has rev1ewed ‘the
31tuat10n up to about 1974, I will concentrate the present dlscussmn to
the work done since then. ‘ : ' _
’ We know that many b1rd species occur in 1arge flocks and that many
birds congregate at certam places (often considered as good bird locali-
ties), either for the reason that they are espec1ally rich in food or are
.suitable as breeding places for ‘colonial nesters or as roostmg areas for
- social spec1es. Such sites are typ1ca1 ooncentratlon areas. ‘But ‘before
~ distributing 1nformat1on ‘about these areas, .g. on maps the followmg
‘questlons must be oons1dered. B :

1

1. How many birds have to be present in a defmed area to be con51dered
a ”concentratlon" and how shall birds of d:.fferent size and behav1our
be Judged from the flxght ,afety point of v1ew° - ‘

2. How is an "area" to bo dclxmited" Is 1t, for example, possmle to set.

up limits for a minimm number of birds per unit (area or volume) , or 5
1s it enough to defme "area® in the subjectwe manner used by ornitho- s
logv;ts° ' ~ o oo : /7/\\
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3 For how ]ong have the blrds 'to use a (nn(‘ontrahon area"7 An mcamplc '
It ls known that geese us ually rest at a sultable feeding site Ior a
; perlod of about five days durmg their mgratlon, which takes place within

. _the course of a month ‘Is that.enough to JUStlfy the dec151on to regard

- 'this area as: hazardous for low flying aircraft durmg the whole month? .

4; Some aggregatlons of birds, e.g. roostmg assemblages, only exist for.
' part of the day Shall such da11y patterns be 1ncluded 1n the 1nform—

‘atlon glven" :

5. At what accuracy level 1s the 1nformat10n nost sultable for the user’ .
It is obv1ous that the 1nformat10n may be too detalled, but, of cours
. also too rough to be useful. Furthermore, it 1, very hkely that tho. demand

o dlffer dependmg on the user. for mstance, dlfferent requ1rements as to

.-..exactness can be expected in m111tary and m c1v1l aviation.

e "Attempts to construct standards for b1rd concentratmn maps

‘:For many years it has been on the workmg agenda of the mternat10nal _

" cooperation on b1rd hazards to. a1rcraft (espec1a11y w1th1n Blrd Strike

_ Commttee Europe, erd Movement wOrkmg Group) P to produce standard1zed
b1rd concentratlon maps. There has, however, been great d1ff1cult1es to
come .to an agreement on the answers to many of the questlons ralsed above. ,

* How' to. defme "concentratlon" Was for many years left to the 1nd1v1dual

. countries to decide, and this of course made it hard to compare and co-
N ordlnate the results. o S . '
| At a mectmg w1th the BSCE Bird Movement wOrklng Group ‘in December
1974 cr1ter1a for drawmg up "Blrdstnke Risk Maps" were agreed upon. It
is worth notmg ‘that a ‘new term 1s mtroduced here, as we are no longer
: discussing "concentratlon areas/srtes" but "risk maps", wh1ch means maps
mdlcatmg the rlsk (roughly equ1valent to the b1rd den51ty) of b1rd
' ,strlkes. The cr1ter1a are presented in the follmung table . (from He1rman

1975)

x — -
- .Total number of blrds/ 1000 km2 ' DL Bird category
' Heavy rlsk o moderate rlsk 1lght l'lSk e “ . A B . C
1001000 - >60-‘00_0 . »60 ooo B
or >'50 000 of >30 000 or <30 000 e
"or, > 25 000 © or >15000. = or.<15000°. . L

.
.
St
-
\\\F‘
-,
N

*n: B0-260 g, B: 2611000 g, and C: >1000 g.




In a paper given at. thc BSCE rneeting in St‘ockhoim 1975, Heirman (1975)
presented an attempt to draw up bird risk maps for Belgxum, based on these
criteria. Several problems arose: The number. of homing pigeons in ‘Belgium
was larger than the total estimated’ number of breeding birds (larger than

180 g); the season with the highest number of birds present differed in -

different parts of the country; if the homing: pigeons were included about
80 % of the Belgian territory should be‘oonsidered having "heavy risk"
(during the whole year). '

These serious. drawbacks of the proposed rules for the preparatlon of
b1rd risk maps was also pointed out by Holm-Joensen (1975). When he applied

' them to Denmark, it appeared that the whole country including most of the
" surrounding waters should be considered havmg a high bird strike risk. It '
~ is obvious that vuch coarse’ information is of little value. Furthermore, it

ought to be stressed that information on the dens1ty of d1fferent birds in
different areas is not avallable,for most countries in Burope. Two other
serious objections against the proposed methods may be raised, namely that ..

'they do not take into account the seasonal fluctuations in bird numbers,

which makes the situation look worse than it really is, and that thlS type
of maps does not tell the reader where the really black spots are.

Work on ooncentration maps in Sweden

The followmg requirenents were set up as a general goal for the work on
making bird concentration maps for Sweden- ‘The maps shall give mformatlon
on where, and when ooncentratlons of birds may be expected (birds on migra-

. tion excluded) The 1nformat10n shall be des1gned to su1t military as well
~ as c1v111an purposes. The followmg restr1ct1ons were then 1ntroduced

1 "Area" 1s subje:twely defmed in the way that most.. orn1tholog1sts

defme a bxrd site". ‘'This m\phes that the area can be clearly defmed
on a large-scale map. On thlS defmltlon breeding colonles of gulls and auks,
roostmg sites for Jackdaws and gulls, feeding points such as garbage dumps
and roostmg/wmtermg areas for water b1rds are included.

2; .-An arca should only be taken into con81derat10n if it oontams at least
"1 000 large birds or at least 10 000 small birds for at least a fort-

-night. The d1fference between large and small birds was set at 100 g.:

3. Informatmn .,hould be .given on which time of the year -and of the day

the b1rds are present m the area. Approxm\ate mmber of birds 1nvolved

'. .should be g1ven. .

-4, Relevant mformatmn of the behav1our of the birds at a g1ven localJ.ty

. .should be ngen in the text aocmpanymg the maps. - / )’
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Apart from publ1shed data, _the bulk of mfcrmatlon has: been prov1ded .

' _.by local or roglonal ornlthcloglcal soc1et1es in answor to an 1nqu1ry The
kncmledge about- the occurrence of b1rds 1n most parts of -Sweden is good
',-_enough to fulfll the demands for accuracy necessary for the present purpose. o
© One eas11y reccgnlzed weakness of course 1s that there are. yearly and '

-z’_‘seasonal changes in the birds" abundance, -and th:.s 1np11es the necessity

'vv"of keeping the 1nformat10n up to date by regular rev1s1ons of the maps.

_ .With the. descrlbed limitations, about 200 areas in ‘Sweden have been

recognlzed as concentratlon areas. Most of these areas of course are. located
- in the southern part of: the country. As a first step “the concentratlon areas'
".4w111 be pres ented ‘on large-sca]e maps '(1:500 000) , ac*cowm)anled by wrltten
1nformat10n about the time periods, the nunber of birds, the spec1es 1n—-

“volved and some carments on ‘the behav1our of - the b1rds. The 1nformat10n
“glven on the maps: is. 1ntended to be.used d1rectly for dlfferent purposes

-in the plannlng of m111tary f1y1ng and to be converted 1nto maps su1table

~ for presentatron ‘in civil AIP. . : - :

, | ) One example of how the maps w1ll look is glven "in Flgure 1, showmg -

o the 1sland of Gotland in. the Baltic. 'I'h1s 1sland measures 3 000. km2 and i

s rather rlch in- birds dur1ng large. parts of the year.‘ An cverv1ew ‘map of

. each area will 1nclude the whole year, but special maps fcr different t1me
'p(‘rlod of rho year can be extracted, see Flgure 2 for an example. Fach mp
- is accdnpamed by ccnments as mentmned abcvo. : o '

'”Re”ferences :

. 'Blokpoel, . 1976 Bll’.‘d Hazards to Alrcraft.

4-4‘He1rman, J. 1975 A Belglan B1rdstr1ke Rlsk Map based on. numbers of blrds
‘to the un1t of area. (Proceedings) 10th meetmg B1rd Str1k Committee
_ 1 Europe Stockholm 1975. o : ‘ '

| _Joensen, .H. 1975. European Bird Hazard Mp (Denmark) (Proceedmgs) 10th E
R mc-otlng Bird Strlke Canmttee Europe Stcckholm 1975..
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‘Figure 1.
areas on the island of Gotland,

Sweden. Upper figure gives the
, riumber of birds and .the lower
" the time period (months numbered
from 1 to 12). o ’
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. ‘September

. GOTLAND

F:Flgure 2. B1rd concentratlon
. areas in September on the 1sland
" of Gotland Sweden. Explanatlon
~as in Flgure 1. '
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BI.iD SIRL:: FAOBLE.S AT 38=GU.OK LFIiutAPIOFAL AIRIC:T, 10D - IRAEL.

by Sh. Suarctz, Israel,

fhere were not many bird strikes at ucn-turion airport, but from time to time
therc was an incident, ucually when a bird was sucked into a jet engine during
landing or take-off. Of four cases when remains of birds were found, three wvere
of partridges which proves that not only the gulls (Larus ridibundus), which are
here in winter only, are a potential danger but mainly the partridges which are
present throughout the year, and of course also some other species of birds.

Unfortunately, the airport mumagcment agreeu to employ only one.of our people
to operate the measures against bird ctrike, and for a limitec period of
3.4 montkc only, as they believed that only the gulls are dangcrous, whereas I
insisted time and again that it is necessary to employ a man all the year round.

Therefore I cannot present to-day any new proposals or ideas for the
prevention of bird strike, as our work was confined to the day-to-day operation
of the usual preventive measures such as gas-cannons, distress calls, models etc.
and was mainly based on experiences abroad with little opportunity to develop
new methods suitable to our local conditions. -

At the same time trials with the bird repellent "icta" were continued, not .
only with "Reta" alone but olso combined with the other above mentioned measures
so as to employ every possible means to avoid accidents altogether or at least
to reduce the risk of damage. Unfortunately, so far the results are not conclusive,
and we camnot yet say definitely that it is worthwhile to use this repellent. :
Rased on our limite¢ cxperience I have come to the conclusion that there are

"gpecies of birds which - under certain cond'ilions - are more affected than

others, but in many cases the effectiveness depends very much upon:the

", availability of a suitable and convenient alternative for the birds with regard

to food, roosting etc.

As the spraying with "Reta" was partly done without the supervision and control

‘by a biologist and a great part of the treatient was only studied Ly the suppliers,

I have some doubts -as to the reliability of -the results, ith all due respect for

_their know-how, we have to rerember that.their commercial interests are involved.

sly policy in this respect was to encourage their work in every way but to keep

an open mind and craw nay own conclusions. As a matter of fact, I know only of

one case of reliable an si:mificant success:- On the 19th February 1976

after several treatments and sprayings with "Reta" on the municipal garbage cump

of Yahoud whicii iz ncar one of tie uain rurways of thé airport (26-08) we employed
a1l the different ueterrent aethods at our disposal and succeeded within an hour

to pet rid of about 2)0 zulls (Larus ridibundus) which had settled on the garbage
dump. I am sure that the strong effect was due to the combination of all B
measures, "Reta", gas-cannons, distress calls and shot-guns. There is no doubt,

however, that the proximity of the huze (arbage dump of llirya at a distance of

about three kilometres (rom the airport provided a convenient alternative, and
the sulls which werc driven nway probably joined the thousands of gulls there. -
vo-have to ads ourielvess= ' . oo ) o
(1) ould we have achieved the same effect withou lhis alternative?

" (2) Would-we have achievedthe same effect with "Reta™ alone?

These questions will have to ‘be checked properly.

As I pointed out, so far our possibilities in this respect were limited, ,/'if
vut T hope that we chall be able to do so in the near future. o




~ The expenence in. many countnes has shown that the cheapest ~nd ea.51est ‘way

to ‘reduce the possible dangers of bird: strike is to remove the sources of food L

. for the birds from the vicinity of the airport. Unfortunately, the people who
‘fix the budgets are not easily. convinced and, therefore, ‘plans are either not -
executed at all or postponed, at. great expense ‘in terms of risk end damage and
also. in cost of the measures necessary to avo:.d these dangera.

S 'ﬂzanks toa budget for reaearch on this sub;ject which we have now obtamcd
" for the first tlme, we shall try within the framework of the Nature Reserves
Authority - to solve our special pmbleme, in addition to our regular work at
the airport. One of the subjects will be to study the effectiveness and !
grel:.ablllty of the bird repellent "Reta" on different species of birds and,
'of course, at dlfferent seasons under the specxal oond1t10ns of the area.

In ade.tJ.on we shall look into the pbsaibility to find or to develop sui table
‘gources of food .which will attract the birds and draw them away from: the area of
- the. alrport ‘thus contributmg to the- sucCess of our. operatlons. '

I hope that at. the next meet.mg I shall be able to present a summary of our
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_ work’ wlth def:.nlte conclus:.ons which will help us to ‘achieve our most important aim:=-

- To av01d accments and damage.

" Shalom Suarets
Chief Ornithologist,
Iature Reserves Authority.
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~ V.E. Jacoby, USSR.

At present time one can spesk about new direction in orni-

thological researches. that is - about the aviation ornithology.

.Its basis 1s formed by researches of bird behaviour on air-

ports and at the sight of a plane; control of bird behaviour _
under these conditione; birds detection and forecasting of their -

behaviour and possibilities of mass birds eccumulations on plane

flight routes. The msin aim of these researches and measuree ie

- to decrease the bird strikes number and to lessen the bird

_dsnger for planes.

As 1t was well said by one of the aviation ornithology

'experts --it is necessary to keep birds far from planes at air-

‘ports end to keep planes fsr from birds on plane's routes. In

eecordence with all this the evolution of aviation ornithologJ
researches can be traced back after an example of ‘the interna-

tionel conferences on bird danger in Nice (1963) Kingstone

. (Canada 1969) and of the BSCE meetings. The first World Confe-
‘rence - Colloquium in Kice - was named "Birds et airports". It
_discussed problem = how to keep birds -away of planes at sir=-
:hports. The series o' questione diseussed at Kingstone Conference
| . was extended considersbly. Besides the purely technical quee-
'jvtions of bird's airworthines. the series of reports was devoted
© to bird detection with help of redars and to forecasting the

"sppearance of mass bird's accumulations on plane's routes in

order to prevent strikes. Por the first time the Kingstone

Conference examined in Tanner's report quite new on principle

possibilities to frighten birds ewey of flying plane with help

a‘/‘f
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ahown that ut;lization of thie way tofrighten,birds away of

ifIying plene ie unpraotioable. I know en ettempt to frighten

birde in this way at runwey. However, other means of ecering .

”ewey at eirporté are. more profitebleau,_p.”

During leet yeere the ecientiets ere paying ever growing

'tfattention to the quite new aepeot of ‘bird etrikes prevention-

'the intensification of plane'e effect on birde ae a deterrent.‘

'A,fly ewey of plene feet flying againet them. ,"

It 1s 1mplied naturally that birds aﬁ%,Shicidea end they tr, to

 § think I will not oommit any mieteke if I eey thet mejo- _

| rity of hird'e world population heve elreedy seen a plane flying

in eky and it represente an indifferent irritent for them. Howe-

"5“iver. when a plene fliee egeinet a bird - only faet npwerd

flight and flying away can save the life of a bird. The analyeis'

| hes ehown that more often ae a Victiem of etrike hecome the

v'_ﬁbirde who eee for the firet time e plene flying et cloee dis-!
f“p”tence, migreting young birde who eppeered et an eirport f°r the i,f.“ﬁ

- Lirst time and who don't know how to extrepolete the direction

‘and very high speed of a plane.’ Adult local neeting birde and

' 'the birde eettled et airporte learn faet to take off and to

.knocked.down by plenee. 2. Being thrown off by plane'e eir wave.'v‘

uflevoid in time e etrike witn a plane bys 1. Seeing other birds

'jhr3. Pollowing npward flight of the other more experienced birde. g_ﬁ:.‘h;:

4ﬁ_fIn this oeee the plane is a typical deterrent. Some of these '

"trained birde turn in time away of the plane flying out. of en

: eirport too. However there are eome eituetions when a bird

';3cannot extrapolete the speed and ﬂir°°t1°n °f the plcne. f1ying :

fegeinet beceuee ehe doeen't eee it in darkneee or the plene

.i'eppeare euddenly nearly from e cloud. In theee ceees there cen

’)
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asrise panic reaction, which increases the posniblility of a
etrike. Pinally the possibility of a strike is increasing also
when a plane ohangea sharply its flight direction: when takingt
- off or making contact. 25% of all bird strikes within the
airport'a area occure Just in theaevtwo points. Night flights
of the turboprop planes form 10% of the day flights, while the

‘number of strikes in the night forms, according to our data,

almost a half - for TU-104 and TU-124, 90% - for TU-134 end
two timea more than during the daytime - for TU-114 plane.
The illumination of the front part of ‘a plane in the night
(Lerkin, Torre-Bueno, Griffin, Wallkott, 1975) the utilization
of various winking flaehee of white, blue and other coloure at
plane (BeIton, 1976), acanning of lazey ray (Laty. 1976) are
inoreaaing the diatance £rom which a bird can detect a plane

in the night ae wall es - deterrent characteristics of a plane.

3 | coneider these works aa eztremely perspective since we can

suppose that a bird has more poseibilitiea to see plane end to :

turn away ‘then a pilot of fast flying plane ‘to see birds on

‘plane's way and to turn aeide in time.

In the night the pilot can not see ‘birds at a11. The

avianal obeervations of bird migrations ageinet a moon discuss

background as well eas radar obaervations (Bruderer, 1971) have

) ehown that the majority of night migranta fly one by one.. This
firat of 81l increases the probability of the night strike with
one bird from @ tremendous friable flock, in which ‘the distance
_between individual birde amounts to 300-500 metres (Bruderer,

:‘1971) and secondly only Dowerfulground radar can diacover indi-

- vidual birde and ell flight in order to warn pilot about such

. a danger. At plane's rader these birda cannot be seen by a

/ P o ‘/[
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' pilot This atresses one again the necessity of researches to

' ~“_increase the deterrent charecteristica of a plane. It is ne-"

'.ceasary to keep in. mind that in the series of cases the plane.'
can'act 8s' @ attractent. Pirst of ell this 15 a motionless'i
| :standing plane. I have observed sparrows to begin to. inspect_“ |
a4-motora plane which just stopped at airport they apparently’t'-
’have found plant seeds in plane's hatches and holowa. In the |
'winter a pigeon climbed to warm himeelf on the carburator s
net airintake of ‘the AN-Z.plane. In the southarn districts of |
»[ the country starlings construct thair nests in the cavities of

: wings of the AN-2 plane. -And they even start to lay eggs. Swall-'”

"'ows following the plane moving on runway have caught insects in

' the whirlwinds of warm air. In one cese & turtle-dove has made f'
o her'nest from pieces of eoft wire behind propeller and in front |
"]Tof the airintaka of the IL-IB plana. The plane has been standinc
' for repair - during several days. Setting the engine ‘4nto Opera—e -
?'tion after repair could end with getting of iron neat into en-

‘gine and consequantly with serious damage. Birds are attracted

' t7by moving planes, too. The hen-harrier has flown along the run-

:1p-way and has caught the locust inaects and possibly mouae—like |
| f;rodents frightened out by whirlrwinda of planes sweeping past ,'?'
.f-runway. In these cases @ plane instead of being & deterrent or
an indifferent stimulus (when & bird sees it high. in the sky) ”
ibecomes an attractant thanka to. poaitive confirmation by food.n_

‘nesting and 86 on. _ : : -
| Judiing from pilots information the aggressiVe reaction t';_

.,'of birds of prey against a plane ia poasible. The Buzzarda

‘have attacked flying motorleea plane modele.Golden eegles have |

iattaoked_gliders in mountains. One of the poaeible ressons for

o ’
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_-5...
such an attrection is the attack of bird of prey against a prey.

Md glider's pilota were provided with pistols to repulse the

'-esgle'a attack.

~ The oéperimenta have aho*n that young hawks are attacking
disproporfionate big’pfey. Judjing from the time of attacks of
birds of rrey ageinst gliders --fheee were young birds who
committed attack-by nistake. o

And finally one more kind of bird attraction to e plane

is the light ofllanding 1ights in the nigbt. It was meent that
tho'light of the landing lights'incréaoed deterrent characteris-
ticts of e plane. As a result in some countries one recdmmehded
to switch on the lahding lights beforehand at 3000 m altitude.
So long as this recommendation has practical 1mp0rféh§e.'lpshall
dwell on it in deteils. At present time there are many reseer-
ches which ehow that in particularly dark nights the number of
birds being hurt badly ageinst lamp glasses of a beacon comes

' to maximum. In India hunting gives meximum of results when

birds ere attracted by lamp light just in dark nights. From the
other part the illumination of &1l beacon building decreeses

coneidarably the number of birs being hurt badly.

_ Prom this - .point of view there is of interest to conaider
series of cases of bird strikes when birds most probably were
attracted by landing-lights. This first of all relates to bird's
getting into litten landing~lights of the TU-planes. The head
1ights of these planes move out of the case only when “they are
switched on. The ares of section of two landing-lighta makes
looo then 1% of the fron part of @ plane. Correspondingly the
g.tting ot birds into landing-lights under even distribution of
hitting over: tho front part should amount to 1% of the night

5ﬁ ltr1keo. If one tnke into considcrotion thet during the £1ight

402
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‘e;v_the landing-lighte are ewitched on for e ehort time only.

»directly before 1anding - the poeeibility of bird gettinm into
‘l landing-lighte comes o minimum. In fect the getting of birds
i’into litten landing 1ighte and their damage have heppened in L

8 cases from 53 known night bird strikes with TU—planes. This

hpointe clearly that the 1ight of lending’ ":-lights attracts
lbirde and they fly towarde the 1ight as towarde the beacon._
 1ight. However 1t ie much eaeier for a. hird to f1y towards'

. beacon light than towarde feet flying plane. Therefore the ner- -

centage of getting into landingelighte mentioned above, ie
startlingly high. In eome caeee pilote had firstly eeen a bird
in the light of landing-lighte and only after the strike oceur-
ed. The birde got: not only into landing-lighta but alao into
front part of the fuselage. in cockpit glaasea. wing surface
and engine -] airintake. In auch 8 way the light of plenes
lending-lighte attracte birde, increaeing thoreby the p0681bl-
lity of their etrike with a plane. Therefore the lending-lirhfs
of a plane ehould be ewitched on not beforehand at the high
attitude, but only when . coming to the laat straight directly
before lending. This. doeen't reject illuminetion of a plane ae
e meane to increaee its deterrent characteristica ny analogs

with the illumination of 8 beacoh which decreases the numbel

of hirde periehed there.

A S
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BIRD STRIKE COMMITTEE EUROPE

A : - Paper Sent to Members prior to twelfth Neeting.

Torms of Beference of the Committes, and Editing -
' = . ‘

. v._n.' Ferry - France, Ghaiman BSCE.

This P,_o.pef is not printed here, the Terms of Reference are
printed as Section 7 of this Report. |




* BIRD STRIKE COMMITTEE EUROPE™ "
o A»_‘.‘Ip.w..‘;pc,c_timl Genérale de i'A’_vninhoh A‘Ci.vi‘_h‘: [i(i),‘jrd.df C';vii Aviation
. 26 rue Letourbe - 75732 PARIS CEOEX s Fack . SR

T 5 601 01 NORRKUPING
Bk 48300 " Tel. 011/19 2000

- N/Ref. BSCE/NC/080577 . = N o
T N Norrkdping, .10 August 1977 -

to aircraft in Paris, October 1977.. '

To -Lecturers at the cdmbinéd Horld/BSCErconference'ph biﬁdhazards

Subject: Infdrmétion aboﬂt.papefs and'the,pféééntatiOn bf‘papéfé at the
Wor1d/BSCE-conference. : : LT ‘ o o

Dear Sir, ST B

" As you know from a recent BSCE-letter to all members of BSCE and to
- 'ICAO" memberstates, no less than 45 papers are announced to BSCE for
- presentation at the combined Wor1d/BSCE-conference in Paris, 19-28

" October 1977. Both ICAQ and BSCE are very pleased for the fact that

~such a great interest has been shown to the purpose of the planned -

 meeting.

- In order to make possible-thé presentation.at the meeting of so many
 papers it has been found_necessary‘tO-divide-the material into three
‘groups: papers. to be presented at the world wide ‘part of the conference,

:‘Vgat the BSCE-part of it.and at the BSCE working groups. The principles for

- such a division are stated at pagé 2 of letter BSCE/VC/072977. You will .
- receive the result of the definite division around 1 October. .. - :
Also after a suitable division of the material of papers it will be
© necessary to take certain measures so that all lecturers will have .
. - ‘available appropriate space of time for their respective presentations. -
* BSCE wants: to give you here som reconmendations, the aim of which is
_ to facilitate and make more stringent the presentation of papers:

1. Reqding.éf;the full text of'papéfs should_be'avoided,fZ:v-

2. Try to direct the attention of the audience to the most important
" parts of the paper. This can be done easier by the aid of ayailable
" facilities (projectors for overhead pictures and slides etz).

3. Try to cover the essential part of your paper.in 15 minutes or less -
" {iif you have an absolute need of more time you can get another 5-10
‘minutes). - s ‘ . . o '

It might also be mentioned, once again, that ‘there will not be any special’
discussion following each lecture. Instead the intention is that a wider
discussion will be able to realize after the end of all lectures belonging to
a whole session. In order to make discussions as valuable as possible a
. so called "Moderator" for each session will have the task to manage the
- discussion in a way that all important questions will be treated in an
- efficient and instructive way. S P
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A special course for “Moderators" will be given by the ICAO regional
. office in Paris by the end of September.

~ In order to help you to write your paper in a way that makes it as
easy to read as possible some guidelines for the preparation of working
‘papers to a conference are attached to this letter as appendix 1. The
~ guidelines are worked out by ICAO and distributed on 21 September 1976
“to a1l members of all ICAO. Technical Committees and Panels.

Only a few of you have so far submitted your papers to BSCE and rather
many have not yet sent in abstracts. May I therefore, on behalf ot the
chairman of BSCE, urge you to provide papers as soon as possible and

~ definitely not later than 20 September. BSCE Editing Commfittee needs
material about all lectures to be given at the conference in order to
place them in correct group according to the division mentioned in the
beginning of this letter. . ‘ , S

" Yours faithfully, :
oZans- O Juerre
Lars-0lof fJuresson - .. .
For the chairman BSCE

Ne'l




©_GUIDELINES FOR THE PREPARATION OF WORKING PAPERS .

oo “General. . . |
, Thersﬁccess'of a meeting is closely related to the quality of .
documentation with which it is provided. .. - " e

| To be of maximum service to the meeting, docuentation must meet
- two seemingly-conflicting criteria: - ' o R

a) each agenda item and each individual problem related thereto .
" _needs to be supported by adequate.documentation; and = -

' b)-?the sum tofal"of'the documentatidh~needs-to be kept.within
.- limits that will enable delegates readily to give the time -
4_,and effort necessary for its understanding. - - o

L _ To overcome this apparent conflict Members/Observers, when sub- .
-mitting documentation on the agenda jtems, are requested to make -each -

contribution as concise as is compatible with a clear exposition of the

- matter being presented. It is suggested that when the documentation contains .
proposals for action, -such proposals should appear as the first: element of

the ‘paper. and should be followed by a statement of the purpose of the proposal.

5_ If the views presented in any documentation are supported by background -

information (for exemple, evidence gained by experience, -trial applications,
etc.), the reduction of such material to—basic;essentials may wg]] strengthen

rather than weaken the force of -the documentation.

2.0 . style of Writing .

3 ' In the interests of accurate communication, i;,is;recéﬁméndedfthat
Working Papers be expressed in simple direct language with avoidance, as far

L as possible, of jargon and unfamiliar technical* terms and acronyms unless o

© these are effectively explained, one way or another, in the text. Authors of o
© -papers may find it helpful to bear in mind that: .. -~ . T -

. a) Working papers have a fairly wfde ¢ifc0]ation;iﬁhich.{ncludes e
. many persons without specialized technical qualifications; : o

_b) -even amongst technical personnel, the papers are read by many
. in_a language which is not their native tongue; and
.c). each.plper submittédvshouldfbe'capaﬁle éf'accurate.tfanQIation,
-, - into other working languages of ICAO.. R ‘

*Note: The word "techhical® could equally well be replaced by “scientific",
;"economic",'"sociologica]"Vor'any;othe adjective referring to a specialized
field of study. e S : ST e
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3. Development of Proposals for Action

Wherever possible, it is desirable that a Working Paper include,
either at the beginning or end, a definite proposal for action by the
Committee/Panel. This not only gives the meeting a firm point at which to
direct discussion, but also provides somewording that the meeting may be
able to adopt, or adapt, as the text of its own decision without having to
~engage in the time-consuming process of detailed drafting. Incidentally,

" judging from personal experience, the discipline of developing a concisely
. worded proposal can provide a useful exercise in thought clarification for
the author himself. o . _

4, Length of Working Papers - Provision of a Summary

: . The advanta?es of conciseness and brevity have already been
mentioned in paragraph 1 above. At the same time, there may be cases in
which fairly lengthy papers are appropriate and unavoidable - for instance,
reports submitted by Working Groups or by Members who have been allotted
special tasks. Even here, it is suggested that the basic paper be kept
reasonably concise, with background information, detailed data, etz being
placed in separate attachments where possible. In the case of any paper
~exceeding four to five.pages in length, it is requested that the author
_also provide a summary comprising not more than one page.

5. Diqgrams;lfdbles; etz - Translated Texts

. To facilitate rapid processing of Working Papers by ICAO, authors
are requested to ensure that the material forwarded to the Secretary (and
particularly all diagrams, tables of figures, etz) be in clear and legible
form suitable for reproduction without the need for re-drawing or re-typing.
Where translation of texts are available in one or more of the other working
languages of ICAO, copies of such translations would also be appreciated.

- END -
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.'SECTION7 S
Terms of Befergngg

Eh 7 1 Terms of Reierence of the BSCE (Reproduced from Workmg
- Paper. No. 1) : : )

‘7 2 Terms of Reference of the Edltmg Comm1ttee (Workmg
Paper No. 1) - .

7.3. Terms.of_ Reierence‘ of Vice Chazrman
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Terms of Reference of the B.5.C.E.
The Bird Strike Committee Europe

shall |
' a) collect, analyse and eirculate to all concerned data and information
related to the bird atrike problem in the European Region ;

Note : This data and information should include the following :

1. Civil and or militnry data colleétibnl and roaultu‘of analyaes on
bird strikes to aireraft. :

2. Results of nﬂy studies or exaninﬁtiona undertaken by Btates in the
various fields reélated to the bird problem. . ' :

3. Any information ivaiiubie in the field of design and structural
testing of airframes related to their resistance to birdstrikes.

4. Any other information having a bearing on the bird strike question
4nd the adding to the solution of the various problems involved.

'b) study and develop methods to control the presence of birds on and
. near aerodromes ; : .

e) involtisdte.oloétrb-lngnotic wave sensing methods (e.g. : radar,
invieible light, etc) for observing bird movements ;

i)’dovolop procedures for the timely warning of pilots obncerned where
" the existance of ‘a bird hazard has positively been established ;

e) develop procedures, if appropfiate.‘for the initiation by air traffic
' control of avoiding action where the existance of .a bird hazard has
positively been established ; : : '

" £) develop procedures enabling a quick and reliable exhange of messages
regarding bird hazard warnings ; B ’

g) develop any material (e.g. : maps, back-ground information, etc)
- intended for inclusion in Aeronautical Information Publications ;

"h) aim at a uniform application, throughout the European Region, of the
methods and procedures and the use of material developed in accordance
with b) to g) above, provided suitable trials have proved their
feasibility, and monitor developments in this respect'. :

27/
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Terms_of n@fqrenca'of'tne EditingIConmittee.ia.s.c.ﬁ;_f'

1.

‘An Editing Coumittee ie nppointed as a policy eteering committee
‘to assist the Chairman of the B.S. C.E. between and dur1np Meetings.-

'The main tasks of the Editing Counittee are :

a) study, evaluate ‘and eelect papers to be preaented to the -

. Working Groups end the Plenory Meeting .

b) durihg each B.s.c.z. Meeting perticipete in prepering recom-

mendations, proposals for text for inclusion in the Report..
and, where neceeoery, any other papers of a generel nature.‘

c) at the end of each B.S. C.E. Heeting participate in preparlng
. the Report of the. neeting and prepare the follow-up action of
' _recommendatione.» A , S :

. d) assist the B.S.C. E.‘Cheirnen in fornulating B.S.C.E. Policy

: Steteuente.

-The Editing Conlittee ohould consist of

f”(i) The ‘B.S.C. E.:cheirman

”(ii) The previoue B.S.C.E. Chairmen. if poesible

(iii)The Chairman of each B.S. c E. Uorking Group ks

:_.‘(iv) The observer from ICAO

u(v) A repreaentative of the hoet State. o

‘ztsi

The B.S.C. E. Chairman acts aleo as the cheirmen of thia committee

and is entitled to call meetings of the Editing Committee as and
when’ required during B. 8 C. E. Meetinge.-~_

The conclueions of the Editing Committee ehould be ‘presented to -
the Plenary Meeting of the B.S. C.E. for action. Alternatively the

- . members of the B.S.C.E. should be kept informed of the activity
*of the Editing Committee between full meetings of ‘the" B.o cC.E.
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" Terms of Reference of Vice Chairman

~ Responsibilities of the Vice Chairman |
1. To assist the Chairman to carry out the work of BSCE.

2. 'l'o'tako over the responsibilities of the Chairman in the event of
the Chairman boing unable to carry them out. ’

" '3, . To represent BSCE vhon #0 designated by the Chairman. ‘

Terms of Office

" 4, Viece Chairsan is elected by the Committee for a 2 year poriod at a
different time from the Chairman. More than two successive periods
of Vice Chn:lmnnhip is not normally allowed

e
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SECTION 8

REPORT OF THE MEETmG by the Chairman of ‘BSCE,
M, V E. Ferry. France, - 1

Introduct:on :
'Part 1 - Cha1rman'e Report
‘Part 2 - Report on the 1211h BSCE session

Part 3 Conclusxona resulting from Sectxon 9 of the 1zth Meeti.ng
Report

S LS
Z




BSCE 12 - 8
15 January 1978

" REPORT ON THE TWELFTH MEETING OF THE BSCE (PARIS 20-28 OCTOBER 1977)
1 INTRODUCTION - | |
1.1 This report is composed of the following four parts:
a) The chairman's Report (Part 1)

b) The report on the work done inside Working Groups of
BSCE (Part 2) '

c) The conclusions résulting from b) (Part 3)

d) The conclusions resulting from 3rd World Conference on
Bird Hazards to aircraft:(Part 4).

1.2 The Chairman's Report, mentioned under a) above, contains a
: brief description of the proceedings of the Meeting, the
organisational and administrative arrangements for the
conduct of the Committee's business and for its future work.

1.3 The report on. the work done inside working groups mentioned
~° under b) above supplements and/or supersedes the previous
- reports on this subject. It consists of a summary of the
- points made during the discussion in BSCE WG's on the subjects
considered during the 12th Meeting and as such it serves to
support the conclusions reached and the Recommendations which
~ have been agreed by that Meeting.

1.4 The conclusions resulting from this Report, as contained in
' jts Part 3were reviewed by the Committee during its 12th
session, and amended s1ightly by the chairmen of WG's for.
editorial purposes. As a consequense of this, Part 3 is in fact
superseding the draft circulated during the meeting, included
1nfth1§ report for information only (Section 1 of the Report
refers). S

1.5 The conclusions resulting. from the 3rd World Conference on
Bird Hazards to aircraft appeary” here because they have
“emerged from the lectures and discussions held either in
WG or during session of BSCE and its Editing Committee.
Although they do not represent a very differént point of
view,they appear to give a complete coverage of the steps to
be achieved in order to have a relatively good control of the
bird problems. , ,

%
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© PART 1 |
fCHAIRMAN s REPORT e
o GENERAL

1.1 The Twelfth Meeting of the BSCE and 1ts work1ng Groups was -
held from 20 to 27 October (includ1ng 3 days for the world
“conference) at I1CAO-Paris office in Neuilly . A Tist.of -
- participants with addressees is attached in Sect1on 2 of
~the Report. o

1.2 At the opening meet1ng, the meetlng accepted the. fo]]ow1ng
~ agenda: ‘ ) R :

“Item” 1: Presentation of papers :
2 "Report of the work done by each Nork1ng Group

3:  Review of the. exist1ng terms of reference of BSCE

4:_,;Rev1ew of the exist1ng terms: of .reference of Ed1t1ng Commlttee
o5 Review of the existing terms of reference of BSCE WG's

© 6:  Review of the need for a Vice Chairman. for each W.G.

*7:  Election of W.G's cha1rmen and v1ce cha1rmen where appropr1ate

. 8: Report. from the Chairman - ‘ '

9 -,E]ection of BSCE Cha1rman ,

7 10:  Establishment of new Working Group

“11: Future work
7 32: Next meeting.

13 Any other business | B _ |

L 1.3 The meeting was. chaired by Mr Ferry reelected for a one year e

“period at the end of llth meeting (see 2 4 4 part 2 of the
3~report llth meeting. . .

- The v1ce-cha1rman (L-0 Turesson) d1l1gent1y asswsted the cha1r—
man and took over everytime it was felt necessary as the - :

;"organ1zat10n of the 3rd World COnference took some spec1a1 '
-attention. .

1 4. Mr Attig of Inspection Genérale de 1'Aviat1on C1v11e '"
- .acted as Secretary and was in charge of the admmstratwn,
~‘;typ1ng, pr1nting and social events . . ’

2 COMMITTEE ARRANGEMENT |
: 2 1 ' The Committee, at the end of thellth meet1ng found it .

- necessary to elect a Vice Chairman.- see: Sect1on8 Part 2, »
para 2 4 of the report of llth meet1ng '

-1-




2.2

2.3

YoV 1&*0

The chairman ending his term‘ét the 12th meeting, was

elected

for a further period of one year.

Each workingkgroup elected a vice chairman, and these
- elections have been approved by the committee.

PROCEEDINGS AT THE MEETING

3.

a1

4.1.1

Discussions on the 6bjectsICOnsidered~by”the,cOmmittee
in accordance with the Agenda are reported in Section 8,

Part 2,

and the recommendations formulated as a result of

these:discussions.are contained in Part 3.

WORK PROGRAMME UNTIL THE NEXT MEETING

At the end of this meeting, the Committee agreed on the
following work programme until the next meeting:

Work to be done ihSi&ederking Groups

- .1) Work to be done inside Bird Movement Working Group:

“¢heck 1f Bird Mazard maps (BSCE/10 WP 30 page 2.3
. paferring to Annex- 15, Appendix 1 and Doc 8126-AN/872/

. 2 Appendix G pages AGA 0.2.1, RAC 6.1 and 6.4 (refer)

444)

iv) '

~#ire published by all State Members of BSCE.

,'prepare'a reQiséd edition of bird cohgentration and

movement maps already in use. ‘
:Study‘and'preﬁare more specified airport surrounding
maps where it is wanted and seems useful. '

‘organize an informal meeting with pilots in TRABEN -

TRARBACH (Federal Republic of Germany) with the

-aim of collecting their views on the usefulness of
existing maps. o ‘

Z)vuork to be'doﬁe inside Communicatiohs Working Group:

i)

circulate the foﬁowing list of addresses for Birdtam

- cfrculation. Explore the possibility to forward these
messages to A1r11ne Operations rooms:

EDDYZQ, EDAAYO, EDEEYO, EDDZZO, EDDZYN, EGVCYO,
" EGZMMKK, EHMCYO, LFZZNH, LFYXYRSM, LIIAYN, LIJJYA,
..-:LIZZNA, EHZZNH, LXGBYN, EDANYO, EBWMYM, LEZZINE,
.. EPWAYG, EHMRYX, EDZXYT, LTAAYN, ESDAYM, ESMMZP, -
' ESGGZP, UUZZNK, EDNVYO, ESSAZP, EKMCYO, EBMIYO

i1)

1)

test of the circulation of NOTAM dealing with bird

movement during Spring Migration 1978 under the

" procedure already used during 1974 and 1975.

prepare a compilation of the already agreed practice
(format of the message, code used, prefixes) to be
published when possible with the final aim of becoming -
a part of Documentation published by ICAO. )
- 017
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- avoidance; and study their effectiveness taking full
_ o account.of,experiences geined by crews. .
7 the
S _,andvFlight'Procedures?q_

)

iii)

1)

)

-~ .BSCE 12 - 8 Tt .0 -

Collect "Flight Procedures” already used for. bird

change  the :titte of the wérking'grbﬁp'to "Cbmmuni;atibné'

work'to be done inside Aerddrome Working Group:

- ensure that all information about bird dispérsai_devices
‘in use in each state is available and prepare a summary
giving the asseSsed efficiency. - o S

' col1écffndfi0né1 réguIations apblying.tO'gérbage1dumps :
~and controllable bird movements. - . .
study'and prepare a docuﬁent to be dséd as a cheék Tist -
by airport managers on measures used and remarks wade -

- about them. This document will be based on WP24/BSCE11 .
(the Airport Hanager's Brief), revised_and extended.v

work tovBe'd§ne inside.AnaTysisTNorkihngroup;‘}.;

continue the special analysis on strikes to engines, with
an: investigation oriented to the ability of intakes and
engines to withstand birdstrikes with a liaison with

~ AER Technical Affairs Committee. DR ‘

 study the effectivenéséjof the use of éiktfaft_Iénding -
lights during daytime for scaring bird away from the

- aircraft flight path. .~ .= °

i)

'» -1"v) _
v

 vf)~

_5)’
- i)

arrange if agreed by a sufficient member of States for

" the UK CAA Computer Services Branch. .

‘cqhginug the.pub1icatioh of-the?Serious‘¢iy11 Incidentsv

explore the possibility to publish a special analysis on |
small turbine powered aircraft.. =~ =~ - ' R

“produce eﬁa_rQVisedenalysis Form on’CoSts;_ -

work@to bé-dope'insidgfkada}'Hdrk{ng-srqg:

. migration research covering? statistical analysis of

~ improved data on weather and bird migration, comparison

of densities and height distribution over Tand and sea,
analyses. of the movements of different species or groups
of birds, analyses of bird.mdvements,along‘leading- .

lines, weather dependance of density, height and .

- direction of migration. ©

: imbfoVémeht of methods: i)seieétfdﬁicicounting; 2) .
calibration of different types of radar with respect .

" to bird numbers and types of birds, 3) birds recognition

" 'py ‘signature analysis,4) means of quantifications in. .

_terms - of ‘height




ii1) application on "1) forecasts(longtime, day to day),
2) actual information to pilots, 3) echo signatures
for the recognition of behavioural differences ( e g
different flight levels for birds of different sizes)
4) training of flight controllers in bird recognition.

6) work to be done inside Structural Testing working group:

i)  arrange a meeting between the RAE and CEAT to discuss
the results of their separate test programmes and
correlation of methods of analysis..

ii) collect, analyse and group tdgether_methods of analysing
: _ “the bird impact resistance of structures in order to
. draft a manual on "Design Guidance".

4.2.1  Other Activities .

1)- to continue studies aimed at the use of a warning
network (combination of radar or visual observation
on the spot, NOTAM code, communication system,

~‘§nterpreting centre, phraseology to be used by
.gpntro1lers ) for aircraft in the vicinity of aero-
romes .

2) to continue studies aimed at a uniform method of
displaying permanent information in order to obtain
. &, uniform coverage of Europe and its immediate
- vicinity. :

. 3) to'deve16p a common basic poiicy with other
“organisations in order to standardise BSCE methods
.(or improved methods) aiming at reducing the bird

hazard whenever possible.

~ 4) to continue studies on the actual cost of bird strikes
and the cost effectiveness of the use of the aforesaid
methods .

» ' : 5) to establish and maintain close connection with
‘ Pilot's Associations in order to improve the
_ efficiency of the information of the bird avoidance
. , : procedures. '

4.2 Work on the above subjects was assigned as follows:

a) if not differently stated in the following, work on
subjects listed on 4.1.1 from 1) to 6) is assigned
to each WG's chairman. '

b) the Chairman of the BSCE will take part in work
assigned in para 4.1.1 under 1) i) 2) iii) 3) iii)
4i11) 6) ii), the work being undertaken primarily
by the WG's chairmen (recommendations BSCE/10, D5,
BSCE 11, Section 1 and BSCE 12 Section 1 refers).



5.

5 1

5.2
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'ARRANGEMENTS‘FOR‘THE NEXT MEETING

‘The Committee did not develop a speclfic Agenda for its next
meeting -because thisdkpendsto a considerable degree, on the

‘progress achieved by each working group on the work programme -
"outlined 1n para 4 above.

It was however agreed, that for the . time being, the following
.p01nts retained for possible consideration at the end of llth“

meeting should be exp1ored

a) tentative list for future meetings

Ab) preparation of a generally acceptabie document regarding

.i) - a check list for airport managers when a prob]em dealing

with b1rd act1v1ty appears on an aerodrome .

ii) fthe evaiuation of the bird risk in 1arge areas in. terms of
S biomass _

414). the ability of a certain aircraft, parts of aircraft and
’ 1engines to withstand birdstrikes _

| iv) guidance on Structural Testing of Airframes for eventual -

_1nc1u51on in the ICAO Airworthiness. Technical Manual

C)"U future organisation of BSCE (p0551bi11ty of a permanent
secretariat) ' .

',d) »‘subm1551on of reports for future BSCE meetings. ”3_1

;_je) , gelection of BSCE Chairman and vice-chairman

"5;21

5.4
- A‘i) ~ the ‘report presented by the Horking Group s Chairmen to the

.The Committee accepted that the various Norking Groups would present
‘to the Committee reasonably firm proposals.on the subjects listed.
“in 5.2'b) so. that at its next meeting, the Committee would be =

able to make firm recommendations.,

Regarding the subject of working Group tasks it is accepted that _.'-

' Committee will have three sections:

1) rev1ew of the work already comp1eted and the recommendations -
from the prev1ous Horking Group - . , :

":2-2) progress report ‘of the work done during the preV1ous year

3) chairman s .report on discussions, w1th recommendations vg
. reached . :

i“: ii); the Revort will be available. andcirculatedbefore the opening

-‘of the plenary session of each BSCE meeting

9/"




5.5 As to the venue for the next meeting of the Committee,
it was noted that this problem will, in the future, -
be difficult to solve satisfactorily. The chairman
proposed to publish a list showing, according to actual
practice, the tentative programme for the next five
years. As new countries are now fully participating.
the list could be extended. For the time being
Switzerland has started arrangements for a meeting at
the end of May 1978. Denmark and Netherland will
investigate if the meeting for 1979 can be arranged in
either of these states. Belgium is planning for a
meeting for 1980.

5.6 As proposed by ICAO, a third World Conference on bird
' strikes was arranged conjointly with BSCE annual
meeting in order to provide first hand information to
countries willing to participate in the establishment
~ of a Regional Committee in other ICAO regions.

':Afkican_(Ugaﬁda. Niger, Zaire,..) and some Asian states
have shown a real interest. '

5.7 A BSCE "Code of practice" is under preparation at the
request of ECAC (European Civil Aviation Conference).
‘Some chairmen of working groups have given contribution
concerning their resp. sections of the work.

PRESS COVERAGE

"Air et.Cosmos" gave publicity to the BSCE meeting. In its
12 November issue it gave a large coverage to the conference
and its conclusions.
"The UK newspaper The Guardian of 29 -October and subsequently
of 30 December contained articles on the subject of bird
~ strikes and quoted extracts and drawings from some of the
papers presented at the Paris Conference".
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©REPORT ON THE BSCE TWELFTH ANNUAL SESSION
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"1 INTRODUCTION

1

The 12th report on the BSCE annual session relates to the work
done inside Working Groups, which assembled at the same time,

. and by the Committee as a whole when dealing with its specific

1.2

tasks. -

As all papefs-présented during the Sessibﬁ appeaf in Section 6 "

~of_the Report, this part will cngr,the following subjcts: .

a analysis of work done by eéch Nbrkin§;Gfoup '

b review of thé,idministrativefprob1ems*

c_ﬁéviéw of actions to be performed fo1lowing-the recqmmendatiohs

" d speciai problems

2 DISCUSSIONS OF SUBJECTS RELATED TO THE BSCE

EA

Before entering into the discussion of specific: items mentioned

‘under para ‘1.2 above, the Chairman felt that the tasks given to

him each year, if properly dealt with, do not leave enough time

to think about the future of the BSCE and act as a representative -
of the BSCE to International Organisations. This Jast work, -
deemed urgent, calls for frequent interviews in different located

- headquarters. The Editing Committee is now firmly established
‘and provided guidance during the session. The routine  was

. assured ' by the vice chairman who showed to be a fairly.good
assistant specially during the preparation of ‘the World : .
.Conference. The: team so constituted worked closely and efficiently. .

The,prob1ems‘rai5e& du}ing the 11th Meeting-héve not been»sbIVeq -

as the key of a better administrative structure and of the

. " location of the next meeting seems to be closely connected with:
. funds availability. — ~ - . R o
YZ-AIthough these matters have not direct infiuenéngnfthe work
~carried out during the session, it has been noted that: they
. 'should be recorded in a proper way and be part of the Report.

2.2

2.3
2.3.1°

They appear under item b) under para 1.2 above. -

Even though the Committee recognized that some shortcomings
existed in its way to solve problems, it has been felt unnecessa-
ry to enter into too abrupt changes without having time to test -
the validity and the efficiency of the modifications. It was
expected that, if still necessary, members:would raise this

matter again at the next suitable opportunity. -

Reports oh work1ngagroups,‘anﬂ’special featyres ieléted to them.

These appear‘under'Sectibn 5 of the main-Report énd réfiect the
nature §n¢,specifi¢_tasksﬁof each Group. .~ - L

- u2?




2.3.2 The vice chairman succeded in collecting a1l comments made
by States or experts to Airport Services Manual, Part 3,
Bird control and Reduction published by ICAO (Doc 9137 -
AN 898). Thecomprehensive 1ist of proposed amendments was
sent to ICAO-Montreal on October 27.1977. :

. - 2.3.3 Attention of participants was drawned to a draft EEC directive
on bird ‘conservation. This document, if accepted, will affect
the bird control techniques permitted on airfields. Because
. all aviation authorities were not aware of the implications,
the following recommendation was prepared by WG Aerodrome and
fully endorsed by the coomittee. :

1 The Committee notes that the proposal of a Directive ~
from the E.E.C dealing with bird conservation provides
— ..-for derogations to protect economic activities from
damage caused by birds but reaffirms its demand that
aviation safety shall be mentioned in the 1ist of
reasons for which Member States may derogate from the
~ measures of protection of birds foreseen in the
- Directive. A , T

‘2 The Committee recognized the necessity of a wise and
. ¢, controlled utiIiiation'of this possibility but asks the

- . founcil of Ministers to adopt such provisions dealing

.. with this point as the responsible authorities of the

... ‘Member States would be allowed to take measures within
.+ g sufficient range of action to prevent the damages

‘»-Z'ﬁpfaiihtion safety.

'3 The Committee asks that when the Commission examines the
. measures taken by the Member States in implementation
~ of the provisions for derogation, it will be advised

by competent experts in reduction of bird hazards to

_atrcraft such,as National Bird Strike Committees.

"4 The Committee ndtes with interest that the Directive
provides for the development of research in order to
allow a satisfactory implementation of the Directive

- B : T in particular dealing with behaviour and migratory
K N .. movement of bird, In this context the Committee asks that

_..aviation safety will be mentioned in the list oy themes

‘of research. - 4 '

2.3.4. The analysis WG Chairman made the following statement on
" behadl§ of Civil Aviation Authority (U.K.)

The UK CAA Computer Services Branch have made a cost and
feasibility study of the draft specification which was
civculated to you. This study shows that for the UK bird
strike data the cost is not justified and we would not
proceed. However, if the data base were to include European

~ participants, with the extra cost being shared by the

European participants, then we would proceed.

nys
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Thevco§t§,aré'as’foiléws:' 

(1) 'programmihq and‘setfing up cost of'£~6.0b0 to be shared by
.. UK and European participants.(the US Air Force is prepared
to consider £ 1,000.0f this). - L .

pants. A1l countries have different numbers of bird strikes,
~ however, since everyone would have equal access to the data
it is suggested that all countries should contribute equally.
_Each country would be expected to provide the data already
‘coded on the forms (or cards) which would be provided.

(ji)ﬁ'énnual cost of £ 1,000 to be shared by European partici-

) The meeting agreed fhaf‘the-question‘ be raised by correspondance,

| ’ .andAyished that all Statesanswerpositively,

2.4 The Comnmittee has revised its Terms of Reference and work
programme of Working Groups. The Terms of Reference appear 'in
Section 7 of the Main Report and the Work Programme in Section
8, Part 1, para 4, o STy Lo

2.4.1 Attehtioﬁ has been called tovthevnumbef of Working Papers, which

"~ are steadily increasing in number and complexity. The Chairman

" was.asked at the 11th meeting -to prepare a summary of all -
Working Papers published from the 1st annual session to the

present day with a classification following the Working Groups' .

Terms of Reference. The summary will be published as a BSCE
. “circular and will provide a basis for the Editing Comnmittee
- to select;ﬂbrking_Papers, ' R :

Hdﬁevér-the téﬁk'abpearé to be really important“it is doubtful

‘that su;hiarcqmpila;ion could be available:for“the»13th meeting.

As regards the 12th meeting, due to the necessity '“to give as
wide a coverage as possible, to the items already selected for
" the 3rd World Conference, many lectures prepared for BSCE
_ .were added to the 1list of the Conference. These papers will
. be published separately by ICAO and all concerned will be
warned in due time. However the reprint will not be made
-~ available free of cost. = .- S : v
2.4.9 The problem of a permanent Secretariat, proposed during the
“""7-10th session of the BSCE, has not progressed. However as some.
. international organisations have shown an increasing interest’
- in the work ‘done and because they are now asking BSCE to
- prepare notes or documents it has been felt that a beginning
_of a solution could be offered by these organisations. -~ .

2.4.3 According to normal practice the chairman of BSCE is elected -
T for a period of two years, which could be renewed,After a
.. discussion at the end of the 11th meeting the actual chairman.

agreed to be reelected for one year, in order to provide an

:; overlap: with the vice chairman. But the same situation reappered - -
during the 12th meeting and-again the chairman was reelected -

:7’f0r-another year, leaving the;guestion"open'ian change of -
“philosophy has to be envisaged. S CoS
. ‘ , ;)‘;QA




2.5
2.5.1

2.5.2
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Act1on to be taken:

The cha1rman of the BSCE or the vice cha1rman has been
charged to visit all relevant authorities at a convenient
level, to obtain better 1iaison and understanding. Experience
acquired last year has brought confirmation that minor
problems can easily be solved in so doing.

Accord1ng to this p011cy the Committee agreed that BSCE prov1des
experts in order to help ICAO with aspecial - work shop on
reducing bird hazards, the first of which will be held in
Bangkok during March 1978. Subject to state approvals, BSCE
propose to take charge of the following itemsy Strike rates/
accident records, AirportEnvinonmentalmmnagement, Radar,

AIP and NOTAM communication procedures, Organization of a
Committee (Need for a regional bird str1ke Committee:

‘ experjence of one region).

2.5.3

~ become

2.5.4

If th1s meet1ng is successful other work$h0p5 can be organized
in other ICAO-Regional off1ces - '

It .was.syggested that, in order to get. more participation from
engine @anufacturers the structure working group could
Structur-es and Engines".

Recommendat1ons emerging from the Working Groups are included

in Section 1 of the ma1n Report | ‘ {

T

T
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PART 3 | o t
CONCLUSIONS,RESULTINGvFRDMASECTION.B_OF?THE 12TH MEETING REPORT
1 As a routine, BSCE meetings end with the adoption of .
recommendations. Only those of general nature are shown below
because some are addressed to the Chairman as assigned tasks on
.. behalf of the Committee and reflect the conclusions of the meeting:
'Sgctidn}I,.Récommendationv | |

A_],td 7A Bird concentration maps (tolbe delt méihly;with ICAD)

B3 Analyse of birdstrike data using ICAO ADREP

cT facilities _ I »
C1 - Joint studies of bird concentrations along the

o - Alpine ranges. = =~ ‘

D1 Designation from each country of an expert respon-

- sible for reporting to Structural testing working
group about progress in this field of work.

D2 - Deterioration of windscrgen'strength.‘ :

J "2 The time lapse as usual being too short to-allow a-general consul-.
SR tation on ‘the presentation of this Report and the redrafting of
S recommendations issued by Working Groups.and approved by the
Committee the only conclusion formulated by the Chairman is:

Conclusion 1: As International Publications (see ICAO :
Doc 9137-AN1898 edition 1975 Airports Service Manual, Part 3)
and BSCE code of practice are available and agreed, all States

 are requested to ensure that methods used on airports are in -
full accordance with the above documents. o

"~ As’ it was noted this récommendation émergedffrbm the 11th meeting'bn
and is still valid. B S
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