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EXECUTIVE SUMMARY

During the period 1-13 February 1999, the ICAO consultant visited Lisbon to carry out an ICAO
mission to help evaluate expected bird strike problems at two candidate locations for the new
airport of Lisbon (NAL). Six duties were listed in the terms of reference in the NAER letter to
ICAO and they are dealt with below. The consultant visited the areas where NAL would be
constructed (Rio Frio and Ota) and consulted with several experts in ornithology, modeling, and
bird hazard management (their names are given in Appendix 1).

Duty 1--Review reports of studies. The consultant agrees with the general conclusions of the
report of Dr. Luis Gomes and co-workers that, for Ota, aircraft on approach and take off routes
in northerly direction will have a smaller likelihood of interfering with migration corridors than
aircraft flying in southerly direction, and that for Rio Frio aircraft using the southerly approach
and landing routes will have practically the same likelihood of interfering with bird migration
corridors as do aircraft using the northerly routes

Although the consultant has found the model developed by Dr. Rosa Paiva and her co-workers
for predicting relative strike risks at the two sites as an interesting approach he discovered some
assumptions which may question the reliability of the above model. Therefore, the consultant
advised his opinion that, there is no justification for expressing the relative risks in the simple
percentages as presented in their report, and, these numbers could well be misleading for hurried
readers who use them without consulting the rest of the report. Nevertheless, the consultant
agrees with the overall conclusion of Dr. Paiva and co-workers that, from a bird strike
perspective, Rio Frio is a less suitable site than Ota. In the absence of reliable, pertinent data, the
consultant bases his opinion on a qualitative “common sense” analysis of the likelihood that high-
hazard species will be (a) using the airports, (b) making local flight across the airports, and (c)
migrating over the airports ( details are presented in Appendix. 2).

Duty 2--Consideration of statistics of bird strikes. As is the case in many other parts of the
world, bird strikes are not well reported in Portugal. As expected, the available data show that
at the highly urbanized Lisbon Airport mainly urbanized bird species (such as feral pigeons and
gulls) are struck, whereas at the less urbanized airports of Porto and Faro relatively more species
associated with open spaces (such as waders , lapwings, and geese) are also involved in strikes.

Duty 3--Review of reports on related aircraft accidents/incidents. The staff at ANA is
providing published guidelines on bird control to the airports and INAC staff is making field
visits to learn about specific problems and to provide advice where possible.

Duty 4--Preliminary opinion on the feasibility of developing an effective risk management
plan for each potential location. A properly trained, adequately equipped and well motivated
team of bird controllers will be able to exercise a reasonable level of control on the high-hazard
bird species that want to use the airport, either at Ota or at Rio Frio. It is important to develop the
plan, train and equip the bird control team, and begin the bird control program prior to the
opening the new airport. Studies will be required to find out how to deal with local movements
of high-hazard species that cross the airport. The problem of preventing collisions with migrating
birds at higher altitudes will be even more difficult. Even if the annual migrations of high-hazard
species across the airport were fully known, there would still be little that could be done to



prevent collisions with the migrating birds because of the extremely limited manoeuvrability of
large passenger aircraft.

Duty 5--Assessment of the assumed risks of bird strike for the new airport. It is very difficult
to make a comparison of the expected bird risk at NAL and at comparable airports elsewhere,
because there are no reliable quantified risk data for NAL, nor for most (or perhaps all) other
airports. Also, even though many airports are located in coastal areas, they are all are ecologically
unique and are therefore never completely comparable. Furthermore, at most major airports bird
control programs have been in operation for many years, whereas in NAL a new program would
be initiated. Nevertheless, it is probably safe to say that NAL would not naturally have much
bigger bird problems on the airfield than many other airports and that, therefore, similar bird
control efforts should lead to similar results. The data are insufficient to compare the risks
associated with local and migratory bird flights over NAL and other similar airports.

Duty 6--Recommendation on further studies and data gathering , if necessary. There are two
possible scenarios depending on when the decision regarding the airport location will be made.
The consultant recommends to choose the Ota location in case the decision has to be made within
the next few months (and thus be based on incomplete information). In case the airport location
decision will be made a year or more from now, detailed bird studies are recommended to
determine risk levels at the two sites, so that a decision can be made based on pertinent
information.

The consultant recommends bird studies at the selected location and the development and start
of a bird control plan at the new airport prior to its opening.

It is also suggested that it would be opportune to create a Portuguese Bird Strike Committee,

which would have representatives from civil and military aviation, from universities, and from
NGOs.



INTRODUCTION

The mission was undertaken at the request of NAER (Novo Aeroporto SA, the company
responsible for the planning of the New Lisbon Airport) to assist in getting a better
understanding of potential bird strike problems at two candidate sites for the New Lisbon Airport

(NAL).

The Terms of Reference, listed as duties in the letter of Dr. Rui Veres of NAER to ICAO, were
as follows:

"1--Review reports of studies (including, if necessary, contacts with the consultants of such
studies) related to future possible locations, with an incidence on the subject, namely, "Terrestrial
fauna" and "Risk of aircraft collision with birds" the last one being in English)"
"2--Consideration of statistics of bird strikes that have occurred in the Lisboa and related
areas".

"3--Review of reports on related aircraft accidents/incidents and data on associated measures,
including contacts with Portuguese Accident Investigation Bureau and Airport/Air Navigation
authorities".

"4--Preliminary opinion on the feasibility of developing an effective risk management plan
for each potential location and, if possible, preliminary evaluation of those risks".
"5--Assessment of the assumed risks of bird strike for the new airport against existing
airports with similar conditions, including reference to the effectiveness of the management
plans implemented in such comparable airports".

"6--Recommendation on further studies and data gathering , if necessary".

The mission was undertaken by the consultant as a one-man project.

Several people were consulted and a field trip was made to each of the two candidate areas (Rio
Frio and Ota). Please see Appendix 1 for further details.

Acknowledgments--The consultant wishes to thank the following people for providing
information and assistance, as well as for useful discussions:

Eng. Rui Sérgio, Eng. Sérgio Pessoa and Eng® Cristina Fontes (all with NAER),

Dr. Luis Gomes and Mr. Pedro Geraldes (both with Naturiberica, Lisbon),

Mr. Luis Costa (ICN and the Tejo Nature Reserve),

Prof. Dr. Rosa Paiva and Eng® Helena Farrall (both with New University of Lisbon)

Eng®. Helena Ferreira (ANA, DERA, Lisbon)

Mr. Frederico Serra (INAC-GPS, Lisbon)



OBJECTIVES AND ACTIVITIES OF THE ASSIGNMENT

The specific objectives of the assignment, as defined by NAER, are listed in the Introduction
above.

The consultant studied the reports mentioned under point 1 of the Introduction and discussed
them with their consultants The consultant also studied various other reports (pertaining to NAL
and to the avifauna of the Lisbon area) and discussed those with NAER staff.

The consultant is not aware of any previous bird studies to evaluate potential bird strike problems
at NAL.

FINDINGS (in order of the terms of reference)
Duty 1--Review of reports of studies

1.1-- Review of two parallel studies, namely:

"Biota Terrestre-Ota. Estudio prelimenar de impacte ambiental do novo Aeroporto de
Lisboa-Novembro de 1998" by Dr.Luis Gomes, and

"Biota Terrestre-Rio Frio. Estudio prelimenar de impacte ambiental do novo Aeroporto de
Lisboa-Dezembro de 1998" by Dr.Luis Gomes

The primary concern of these two reports was to predict the relative seriousness of the
environmental impacts associated with locating the NLA at either of the two candidate areas
(Ota and Rio Frio). Nevertheless, both reports have a few brief, but highly pertinent, comments
regarding potential bird strike problems at the two sites.

The present report concentrates on material pertaining to bird strike hazards and does not
comment on the environmental impacts predicted by these studies.

The field work at both localities was carried out during May-October 1998.For terrestrial bird
species the Transect-Time method was used and for arboreal species the Point Count method. As
the consultants of these studies state themselves, the field work was of limited duration, not
covering one full year, which of course is needed to get an idea of annual fluctuations in species
composition and abundance of the birds. Another shortcoming of the data is the lack of
standardized nocturnal observations.

The maps showing major and minor migratory routes through Portugal (pages 11 and 12 of each
report) must be considered as a "broad stroke " sketches of the migration corridors that the many
bird species use when migrating through Portugal. The actual flight corridors are likely to vary
with the different species, with different weather conditions, as well as between years.

Both at Ota and Rio Frio the orientation of the two parallel runways is roughly north-south. The
flight lines of aircraft flying in and out of Ota and Rio Frio were plotted on

maps that also show the migration corridors (page 13 and 14 in each report). These maps, which
clearly show the relative positions of the flight lines of the aircraft and the migration corridors
of the migrants, support the conclusions of the consultant that, for Ota, aircraft on approach and
take off routes in northerly direction will have a smaller likelihood of interfering with migration
corridors than aircraft flying in southerly direction, and that for Rio Frio aircraft using the
southerly approach and landing routes will have practically the same likelihood of interfering
with bird migration routes as do aircraft using the northerly routes.



The present consultant agrees with these general and preliminary conclusions, but wants to
emphasize that more detailed studies of longer duration and greater intensity are essential to
arrive at final, detailed conclusions.

1.2--Review of "Analise dos factores de risco de colisao de aeronaves com aves. Versao
Novembro 1998 revista e definita" by Prof. Dr. R. Paiva

Dr. Paiva and her co-workers have studied the expected fragmentation of habitats in the Ota and
Rio Frio areas as a result of constructing the NLA. That study involved a GIS approach and the
classification of habitats using the Corine Land Cover system. They presented their findings of
the habitat fragmentation study in a report ("Estudo das comunidades e da fragmentacao dos
habitats para a localizacao do NAL in Rio Frio") that they submitted to NAER.

They then decided to use their computerized data base of habitats (or land use types) to make
quantitative predictions on the risk of bird strikes at Ota and Rio Frio, based on the types of land
use in those areas and the known bird hazards associated with those types of land use.
Specifically, they modified a model developed in the USA to help pilots of low-flying fighter
aircraft avoid areas of highest bird risk. They calculated the relative risks of a civil aviation
aircraft taking off or landing at either of the two planned parallel runways at Ota and Rio Frio.
Correction factors were applied to different height bands to account for the fact that strikes occur
less frequently at higher altitudes. At Ota only a north-south configuration of the runways was
considered, but for Rio Frio calculations were done for both the north-south and the east-west
runway configurations. The risks during the different takeoffs and landings for the two runways
were then summed to arrive at a composite risk index or Total Conditioned Risk Index for the
airport sites (one for Ota and two for Rio Frio).

The calculated Total Conditioned Risk Indices were then expressed as a proportion of the Global
Risk Index for these airports. The Global Risk Index is an index of the worst case scenario and
is calculated by assuming that all takeoffs and landings take place over areas that have land use
types that are most hazardous from a bird strike perspective. All airports with the same approach
and departure angles have the same theoretical Global Risk Index, but their actual Total
Conditioned Risk Index will depend on the land use types that the aircraft fly over when landing
or taking off. The values thus obtained are not absolute but relative, and they allow comparison
between airports and between runway configurations at the same airport.

It is important to develop a methodology to quantify bird strike risk at different airports and this
study was an interesting first attempt to do that. However, the

application of a model designed for military low-level flights to the takeoffs and landings of civil
aircraft has several inherent shortcomings, as follows:

Shortcoming 1-For military aircraft flying low-level sorties lasting, say, one hour, the risk they
encounter en route will to a large extent depend on the habitats they fly over, and the risks during
takeoff and landing will be relatively small compared to the risks en route. For civil aircraft
cruising at 10,000 feet AGL or more, the risk is largely confined to the brief takeoffs and
landings and the situation at /over the airport, therefore, plays a much larger role in the risk than
for military low-level flights.

Shortcoming 2-The model makes the tacit assumption that the managers of Ota and Rio Frio
airports would be able to keep their airports completely free of birds. The consultants made the
assumption of a birdfree airport to keep things simple and to evaluate the risk levels based solely
on habitats present outside the airport. However, it is overly optimistic to assume that the airports
at Ota or Rio Frio would be kept totally free of birds, because other airports with large well-



equipped staffs dedicated to bird control cannot be kept birdfree. The airports themselves would
constitute desirable habitat for various high-hazard species and these habitats on the airport
would probably contribute more to the overall risk of an airport than the habitats below the
approach routes, especially when the bird control operations at the airport are less than 100%
effective.

Shortcoming 3-The model is based on the relationship between type of land use and the
associated abundance of birds. Although this relationship generally holds for ground level
(waterbirds like to sit on the water, meadowlarks like to feed in grasslands, etc.) and for low
altitudes (crows flying over the forest or pigeons flying over the city, etc.), it becomes weaker
with increasing height and eventually disintegrates. The actual height at which this happens will
depend on the species, the weather, and other local conditions. Birds that are encountered at, say,
300m above ground over land with land use X are in many cases migrating birds that happen to
cross an area of land use X rather than birds associated with land use X. Most bird species fly
well below 300m in their day-to-day activities.

Shortcoming 4-The model uses simple values (i.e., 0, 1, and 2) to express the relative risk levels
(i.e., numbers of birds) that are presumed to be associated with the different types of land use.
However, in reality the range of risks associated with the different land use types may be well
be larger than 0-2.

Shortcoming 5-The model does not take into account any high-hazard land use types outside the
airport other than the ones that are directly below the approach routes. Again, this was done to
keep matters simple and to maintain the focus on the land use types below the approach routes.
However, certain land use practices (for example, a garbage dump located near an airport, but not
below an approach route), is likely to have an equal or greater effect on overall bird risk at the
airport than the land use types below the approach routes.

Shortcoming 6-The comparison of the risk levels at Ota, Rio Frio and Faro is biased because (a)
Faro Airport is literally surrounded by wetlands (whereas at the other two airports wetlands are
much farther away), (b) Faro Airport is located on the coast where migrating birds may
temporarily concentrate, and (c) the approach and climbout angles at Faro Airport are steeper,
thus reducing the time that aircraft are in height bands where they could encounter birds.

Because of the type of model used, the calculated risk levels represent only a part (and perhaps
only a small part) of the true risk levels. The consultants of the report are aware of this and they
emphasize that risks associated with local bird movements and bird migration are not dealt with
by the model.

Because of the weaknesses in the assumptions of the model, the model lacks accuracy, and, in
the opinion of the consultant, it is not justified to present the risk levels as percentages that can
be compared between airports and/or runway configurations. Presenting the risk levels as simple
numbers is likely to be misleading, especially if hurried readers skip over or ignore the warning
of the consultants that local and migratory bird movements have not been included in the model.

Although the consultant disagrees with the risk quantification as presented, he does agree with
the overall conclusions of Dr. Paiva that the bird strike risks at Rio Frio would most likely be
higher than at Ota. His own assessment is based on a qualitative, “common sense” approach, as
presented in Appendix 2. ‘



Duty 2--Consideration of statistics of bird strikes that have occurred in the Lisboa and
related areas

1--The 1994 report by contractor Scott Wilson Kirkpatrick to NAER "Estudos comparativos
do novo aeroporto de Lisboa-Aspectos ambientais e sociais" briefly reviews the available
information on bird strikes at Lisbon Airport (Portelas), and the military airports at Montijo and
Ota.

For Lisbon Airport they mention a total of 36 strikes reported during 1986-1992 to ICAQO, using
the IBIS reporting form. The majority of these 36 strikes, apparently occurred on the airport, with
the remainder occurring outside the airport environment.

The species (or type) of birds involved in the bird strikes was known in only a few cases, and that
information is as follows:

The “pigeons” at Lisbon Airport were most likely feral pigeons (which are common in urban
areas), whereas the “pigeons” in Ota were more likely Wood Pigeons as they are more common
in rural areas.

The report of the consulting company emphasizes that the strike data are incomplete and that
detailed bird studies are required to properly evaluate the strike risks at the three locations.
Nevertheless, based on the available information on bird abundance and bird behaviour, the
consultants predicted that the strike risk would be the lowest at Ota.

The consultant would guess that Montijo would have a higher risk level than either Lisbon or Ota
because it borders on the Tejo Estuary, but the data are insufficient to even guess whether Ota
would represent a higher risk level than Lisbon.



