Present state of bird strike hazards
at Spanish Airports. Index

(Juan Ruiz, Spain)



L]

BSCK 19/ WP 21
Madrid, 23-78 May 1988

PRESENT STATE O¥ BIRD STRIKE HAZARDS AT SPANISH AIRPORTS

INDEX

INTRODUCTION

LABORATORY SERVICES OF THE SPANISH AIRPORTS AUTHORITY

THE STUDY OF STRIKE HAZARDS

PROGRESS OF BIRIY STUIMES AND STRIKE HAZARD REDUGOTION
MEASURES

EMERGENCY CORRECTIVE MEASUKRES

BIRD POPULATION STUINES

SHORT TERM CORRECTIVE MEASURES

MEDIUOM-TERM CORKRECTIVYE MEASLRES

FORESEN LLONG- TFRM MEASLRES

CONCLUSIONS AND SUMMARY




ABSTRACT

The present state of strike hazards at Spanish airports is analyzed,
focussing on the follow aspects : (1) administrative organization, (ii) the

gathering of information, (iii) measures adopted on different time and {iv) future
trends.

All aspeets of strike hazards are dealt with by the Laboratory
Services of the Spanish Airports Authority, working closely with the 38 airports
and military bases open to civil air traffic. Their information sources are QACI
questiennaires, maintenance techniecian's reports and general data from airport
staff. The work of the Laboratory Services is aimed at inereasing airport staff

awareness of the problem.

The measures aimed reducing strike hazards are scparated into three
phases: (i} emergeney measures, inctuding falconry, cdetonating certridges, gas
explosions and acoustic alarm signals, (i1} short and medium-term measures
aimecd at substitutory or optimizing previcus emergeney measures and finally {iid)
long-term measures to be taken in the future are gnatyzed, distinguishing those

ta be carried out within airport compounds from those in external sreas.

iNTRODUCTION

The subject of problems arising from bird strike hazards bas heen
covered extensively. Spanish airports are not at all immune to the problem. The
unigue characteristies of Spain's landscape have give rise to one of Kurope's
richest and densest bird nesting grounds, ta which a large flow of wintering and
migrating birds must be added. This is evidently reflected in the number of birds
that cause problems at airports. Measures have been taken Lo {i} {oreses these

risks and (ii) reduce them as mueh as possible.

The work at airporis in the Spanish State aimed at reducing strike
hazards is coordinated by the Spanish Airports Autherity. Its role is to (i} analyse
the information received from the different airports and airline companies, {ii}
carry out the necessary studies to evaluate the problem correctly, and (iii)

specify the necessary measgures to reduce the risk, both in planning airpert jand




use and in installing and operating bird searing equipment.

This work began with g series of urgency hazard reduction measures,
ineluding falconry and loudspeaker systems. These provisional melhods are being
revised in two ways. Firstly, via formal studies on bird populations causing risks
at the most seriosuly affected airports, and sccondly, via the improvement and

optimal usage of available eguipment.

To date of 19 airports with bird problems, 11 have been subject to
studies lasting at least one year; 3 others of a similar nature are planned for
1988-89; while the remaining 5 have not commissioned any studies as yet given

the lower leve) of presence and danger of their bird populaticns.

The present study analyses (i) the siructure and function ol the bodies
responsible for the fight against bird problems st Spanish airports, (i) the
eradication methods wvsed in the past and the present, (iii) the main results
abtained from the studies already carried out, and {iv} the shori, mediim and

long-term corrective measures considered necessary.
Y

2.- LABORATORY SERVICES OF TIlE SPANISH AIRPORTS AUTHORITY

In the administrative organization in the Spanish State,  als
responsabiiities reiates to the use and management of any mode of 1ranspurt are
covered by the Ministry of Transport, Tourism and Communication. The airports
have an Autonomous Body at the General Management fevel on the Siate
administrative seale. This body, entitled the Spanish Aiports Authority, includes
a Technica! Subdirector-general in charge of the LABORATORY SERVICES
{L.5.} (Fiz. 1).

Among the responsibitities and activities of the Laboratory Services
are : {i) the evaluation of airfields with respect Lo the state of their surface and
pavement strength, {ii) the analysis of lighting, electrical equipment, elc., and
{iii} the evaluation and control 6f noise, atmospherie pollution, and in genera!l any

disruption of the environment in and around airports.
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This last Broup of activities are div

ided into two units composed of
different teams of specialists. One, the Acouy

sties and Vibrations Unit responsible

for disruptions preduced by aireraft noise, and acoustie equipment at air

terminals. The other, the Pollution ang Ecosystems Unit, is responsible for the
prediction gnd Mmeasurement of stmog

pherie pollution, water treatment and
analysis,

the preparation of guidelines for the definition of airport
the study and observation of bird Populations end means of redy
hazards. 1t jg Important to stress that

coosystem
uses,

cing strike
the Laboratory Seryices work closely with
the 38 airports and military bases tha

t are open to eivilian air traffie
either through the Technical Subdireot

in Spain,
or-general orf with each one directly.

3. THE STUDY OF STRIKE HAZARDS
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Information collected at airports. Either air traffic controllers or other

airport staff such as firemen note the details of any incident observed and
pass them on to the L.8, This source has the advantage of being the only
one taking a direct route to those responsible for bird studies. It is also,

however the souree which includes the least detail on each incident.

In 13987 a coordinator was appointed at each airpert for the study and

eradication of its bird problem.

The main rele ef the L.S, is therefore the improvement of the data

collection process by increasing staff awareness,

PROGRESS OF BIRD STUDIES AND STRIKE HAZARD REDUCTION

4.-
MEASURES
The ¢verall process may be divided into the {ollowing phases :

- Initial awareness of the existencs of the problem
Emergency corrective measures
tudies on bird populations at alrports, slightly out of step chronologically
with the former phase.
Having obtained the resulls from these studies, some of the emergency
measures have been rejected, white others have been seen to be thoroughly
receemmendable, with stight modifications in some cases. 1t has been
possible te plan short, medium and long-term measures in order to
minimize the effect of the problem.

5.~ INITIAL EMERGENCY CORRECTIVE MEASURES

The main emergency measures taken were :

Falconry. One of the first methods used. Based on the hunling ability of
Faleons and other birds of prey, and the aversion of certain species of birds

to their mere presence.

Their use has proved particulary effective in the control of steppeland

birds suc
and the

when ex;
faleons u

captivity

To date,
and two |

method, |

Shotgun |

order, hi
Spanish |
inciuding
measure,

of the tar

Gas cann
{Table 1),

less 50 wi

To aveid
random. "
to the un

cannon.

Loudspeal
Spanish a
the sites
nine saripc

minimigin

Low
the

Scar




birds such as the Little Bustard and some wa

ders such as the Stone Curlew,
and the Golden Plover.

Satisfactory results, however, are only obtained

method. its continued use in the future is foreseen.

Shotgyn bunting. This may have been the first methed ysed in

chronolegical
order,

however positive results were never obtained. At
Spanish Hunting Law prohibits the use of firearms ground inh

abited aregs,
inctuding airports. its nse May only be considered ag a localiz

measure, in combination with other techniques, The state of
of the target species must alsg pe considered.

Gas cannon detonations. This equipment is in yse at
—=~—== 00 detonations

three Spanish airports
{Table 1). It is highly effective initially after its inst

allation, but becames

less so with time as the birds bacome accustomed to the noise,

To avoid this loss of efficienay, the detonators may be set to explode at

random. This rdoes imply, however, & risk to stafl erossing the runways due

to the unpredictable and dangerous
cannon.

Loudspeaker systems with alarm signals. The first equipment used gt

streams of hot air emanating from the

Low acoustic quality of recordings. This may seriously detract from

the transmitted message.

Seareity of

recordings of different species. The airport studies are




tielping to overcome this problem by speeifying the mosl numerous

species.

Birds becoming accustomed to the recordings. This s notable, but
may be avolded by restrincting the use of the equipment, inereasing

the duration of the recocdings, snd changing them periodically.

The instatlation of new eguipment has continued now that techaical
probiems such as energy sources, currently solar panets, hiave been solved. The

equipment is now fixed (Table 1} and sends cut two lypes of signals

- Atarm ories, idea! for immediate action on birds, bea-ing the previous

reservalions in ming.

Electronic neise, which irritates birds due to 115 frequuency snd aids langer

term eradication plars.

§.- BIRD POPULATION STULIES

Both the planmng of corrective measures to svoid bicd collisions and
the evaluation of the resclts, ought to be preceded by in depth studies on bird
eommunities in airpert eompounds. This step was begun Ly the Laboratery
Serviees of tne Spanish Alrperts Authority aftei the first emergency measures

were adopted.

As a first step, the 38 airports and military bases were catalogued
aecording to the types of compiairts received from pilots, maintenance staff and
airport managers, ln all, 19 were considered to have some type of problem, and
these were classified secording to their type of tisk. In order to decide which
airports should receive preferential treatment in the analysis of their protilems,
the level of danger at each one wes considered alongside the desire for an overal
view of the problems affecting ecach biogographical region, composed of 7
airports in the Cantabria-Galicia region, 14 airparts in the Mediterranean regiun,

including Melilla and the Haleares [slands, 7 airperts in the Canary Islands region,

and 10 airports in the Inland region.
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This initial ctassification, based on purely biogeographical data, has
since been confirmed in the analysis of the study results. It permits the

prediction of the overall problems at the afrports that were not analysed.

To date, 10 airports have been studied, another is currently underway
and 3 are planned for 1988 and 1989 (Table 1). The § remaining airports are not

considered to have particulary serious problems and at present their analysis is

not planned.

The results abtained from the studies are set out in general form

belaw,

g) Species

The maia species affecting air traffic at Spanish irports have been
identified, along with their phenology, preferred habitats and behaviour at

airports. The may be divided into the foliowing groups:

Winteriag species, the largest group. They arcive in massive rumbers
wren & cold spell hits Central Europe. Those which stung oLt are the
Bleek-headed Gull {Larus ridibundus), the Black backed Gu'! (1.
fuscus), the Lapwing (Vanellus vanellus), the Colden Plover {Pluvalis

apricaria), and the Starling (Sturnus vulgaris).

Resident species, including many types of birds, some of which
receive new contingents from FEurcpe in wintler. They include the
Herring Gull (L. argentatus), thie Stone Curiew {Burhirus cedicnemus),
the Littie Bustard (Otis tetrax), the Red-legged Partridge (Alectoris
rufa), the Caltle Fgret ({Mubuleus ibis), and the Mallard {Anas
platyrhinchos). The Domestic Pigeon (Columba livia 2 damestica) is
an individual species belonging to this group although its distribution

is affected by its dependencs on man.
bl Airport ecosystems

Birds are attracted té airports for varying reasons, and the understanding




c)

)

of these aids bird eradietaion mesasures. QObservations have shown that
pasture and croplands within airport eompounds are fwo main gathering
points. Birds de not. tend to gather in dangerous numbers in scrubland,
however. Wetlands and woodlands are overrun at times by large aumbers of
dangerous birds, such as the cases of Starling roosts in Barcelona and
Menorea, while in other cases their influence is minimal, as in the case of

the lagoon at Santander Airport.
External areas

Some exiernal areas directly affect the presence, flows, timing and
behaviour of birds within airport eompounds. Some nearby wetlands, for
example, distract birds away from airports and may thus be considered to
have a positive infiuence. Areas with a negative influence cnccurage the
presence of birds by offering them feeding zones such as rubbish dumps and
fish driers, from where many birds fly to & nearby airport tc rest. Efforts
will be made to eliminate or move these negative areas away in order to

reduce the strike hazard.

Periods or Seasons

As mentioned above, the majarity of tha birds at our airports are wintering
species. The sirike hazard is thus highest curing thess morths. At some
airports targe flocks of gulls are also seen in summer, as with the Rerring
Gull &1 Ibiza Airpurl. This cecurs after the reproduction period in cases
where the airport is near a breeding ground, Other airports suffer from
being on the path of one of the main migratory routes that cross Spain in

autumn and spring.

?7.- SHORT-TERM CORRECTIVE MEASURES

These include some emcrgency measures already in use, sich as

falconry, which have proven to be effective. O‘,hér technigques will be extended

to improve their effectiveness, as wilth new loudspeaker eguipment. Their

installation will assure maximum effectiveness when sdded to the eguipment

already in use using the precise information now available on bird gathering

points.
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paints.

1 is expected to coordinate the use of alarm eriss from control
towers. When planning action with this equipment, especially when using

electronic noise, longer-term offectivensss oupght to be born in mind.

Detonating cartridee launchers are ancther technigue osed for
Immediate effect in spacist situatinns, they heve been supplied to the 19 problem
airports (Table 1} for use in crder to scatter fiorks resting on FUnways of to
detaur bird Tiows away from them. Cantinual use may influence the rovtes of
seme species and foree them to leave the alrport, when used in combication with

otier techigues such as faleonry, electronic noise eio,
8. METMUM-TERM CORRECTIVE MEASURES

The main zotivity, alread begus at  some airporis, s the
B 3 T 1

maodilicztion of their consvatoms, Those posing the greatest danger are :

Crops. The first steps are the suhstitution of attractive pisnts, cereals,
sunfiowers, ete, withk nthers thatl co net atirect so many birds such as cotton or
tobacee, Work on the saii should be carried out at night 1o permit the Lhenveresd
irvertenrates to hide helore the serival of birds,

. Worms and seails here attraot large nuimbers of waders and gulls. When

tite rass is cropped, pastures are used es resting pluces, while gr riere thas

20 em tall is used by rodents which in turn attraet certain virds of prey. Thiz

latter problem is not as serious as the farmer, bul nastures shouid he s

tuterd

1 &Ny case by serul.

Wetlands. These ought to be restricted ar eliminated when thejr inflience is sesn
to be negative. At Barcelona Alrport, for exs mple the duek and starling problem
would be sotved by this measure, while it wowld have no effcct on safely at

Santander Airport.

These land uses saffert airperts differently in each of the four

regions. Flood-prone pastures are quite commean in the Galicia-Cantabria region,




and many waders are thus present, Pastures, with waders and gulls, and
croplands, are common at Mediterranean airports, while the latter landsecapes
are the most common inland. Sufficient data is not availabe as yet on the
influence of airport ecosystems in the Canary Islands given that the problems

noted to date have all been due to external areas.
9.- FORESEEN LONG-TERM MEASURES

This section includes direct action on troubleseme external areas
detected in the studies, as well as planning measutes for the use of eradication

equipment.
The main problems ttat must be dealt with urgency are :

al The heavy pressure of hunters on areas arpund airports. These zones shouid
be restricted to encourage birds te reoost further away frem eirport

boundaries.

bi Rubbish dumps and other feeding points. This subject has been dealt with
by several writers. The aim is to avoid birds gathering at one site near an
airport, or to avoid their having to fly over any runways in order to reach
their feeding ground. There should be areas near rubbish dumps thal are
attractive as resting points and thus distraet the birds' attention sway from

airports altogether.

Other food sources such as fish driers and crops should be dealt with in the
same way. Evidently the latter problem cannet be eiiminated, but the type

of erop and the timing of farm wark may be altered.

c} Dovecots have also been frequently mentioned in studies on strike hazards.
Domestic Pigeons move from their dovecots lo wastelands, crops and
pastures at airports in search of food and thus become a nuisance. The
solution is simple, bu! often difficult : al) such instalations shoutd be

eliminated.
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d}

e}

.-

Along with the elimination of hunting pressure, measure a), external areas
should be promoted which, due to their location and type, are capable of
absorbing bird populations eurrently within airport compounds. The
mejority of species affecting Spanish airports have aquatic habits.
Wetlands must therefore be encouraged or ereated specifically for the
purpese, and those with any importance must be protected. These measures
should be the result of collaboration between several branches of the
Spanish government. A certain amount of time will thus be neccesary for

ihe first results to appear,

The last and perhaps the most controversial measure from a conservation
point of wview is the direct population control of some of the most
dangerous species. To a large degree, the negative influence of man has led
many species to prosper in recent years to the paint where they pose a
problem fer other species and many human interests. The best-known cases
are seagulls, the Herring Gull and the Black-headed Gull in this case, which
have an extremely negative influence on sirports and prey on or displace

other birds from their breeding grounds.

CONCLUSIONS AND SUMMARY

t is undoubtedly necessary to define the problems clearly, analyse

their causes end propose practical solutions. These three stages have beer or are

being covered by the Spanish Alrports Authority and its Laboratory Services, in

order to eliminate the strike hazard at each of Spain's airports.

a)

)

Urderstanding of the problems is improving due to the collahoration of
other bodies involved in data collection. Graater awareness on the part of
pilots, ground staff and airport management will encourage thelr
participation in this project and increase the flow of information tc the

Laboratory Services.

The problem source analysis is at an advanced stage as the study of the
majority of airports with bird problems is almest complete. These studies
should be revised periodically to permit a close wateh on the evolution of

bird populations al each airport and the effects of eradication measures




put into practice. There must be specialized staff at esch airport, cr at

least at those with bird problems, whose job it is to collect data, analyze it

and pass i1 on to the Pollution and Ecosystems Unit of the Laboratory

Sarvices. This phase has elready begun with the designation of a slaff

member ai each airport who is responsibie for bird problems.

c) Solutions are to be applied in three phases, short, medium and lnng-term, in

accordance with their location @

Measures to be taken within airport conthounds

1}
2)

3)

4)

Faleonry {short term)

Loudspeaker systems with slarm cries and eleironic roise
{short-term)

Modification of airport ecosystems, espeeially ocrops, paslures
end some wetlands {medium-term).

Direct pressure or floeks and birds fiows 1o push them gway

from airpects {short and medium-term).

Long-term measures to be teken outside zirport compainds

1)
2}

3
)

Supression of hunting pressurs

Elimination of rubish dumps and ether farge sources of food Tor
birds.

Elimination of doveccts

Protection ar crcation of external areas, preferrably wretiands,
that serve as bird refuges.

Population contro! of seme particutarly abundant and dangerons

species.

Ali of these measures will be coordinated by a member of oach

pirport's staff who will evaluate the results snd propose {urther solutions

according 1o the specifie situations nhserved.
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" MITIGATION MEA- 9 @ o~
SURES (EQUIPE- E =l
MENT QUANTITY) < ?, ;J
=2 | EE|EE |8: 8
o™ —
: |EE |3 £6 5B |38 |8 g
AIRPORTS = = ; ﬁ % § % o E E § b
WITH PROBLEMS g QE Eg«: E-u: K g s:-:c-’ﬁ 2
g fo =" E S — | TP B~ g g E
VIGO 1 1 2 X
ASTURIAS 1 X(1}
SANTANDER 1 1 X
BILBAQ 1 X
SAN SEBASTIAN 2 X(1)
VITORIA ‘ 2 x(1)
i
MADRID-BARAJAS X 1 X1y
SEVILLA % 1 2 X
- |
GRANADA % 1 1 '
BARCELONA 4 2 & 16 2 X ;
MENORCA 1 1 5 1 X
1
PALMA DE MALLORCA 5 a 16 2 X
X
IBIZA 1 4 4 !
ALMERTA 1
MALAGA ) 1 X i
LANZAROTE 1
LA PALMA 1
TENERIFE-NORTE e
TENERIFE-SUR 3 a 1
{1} In progress or planncd

TABLE 1. BIRD ERADICATION MEASURES AT SPANISH AIRPORTS
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