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An analysis, the first of its kind in Namibia, was conducted on five years’ (2006–2010)
Aircraft–wildlife collision (AWC) records from two Namibian airports. These records were
compared to AWC reports of three Namibian airlines. Trends in annual and seasonal occur-
rence of AWCs and species responsible for collisions were investigated. A total of 55 and
73 AWC incidents were reported at Hosea Kutako and Eros airports, respectively. No
year-on-year trends in reported AWC incidents could be established, with the highest
percentage recorded in the first year (37% of all records). By cross-referencing reports from
different entities we estimate that only 19% of incidents were recorded over the study period.
Both birds and mammals were involved in AWCs during the period with the two most
common species being crowned lapwing (Vanellus coronatus) (16% of all incidents at Hosea
Kutako and 69% of incidents at Eros) and helmeted guinea fowl (Numida meleagris) (9%
and 8%, respectively). Unidentified species accounted for, on average, 25% of incidents at
Hosea Kutako and 9% at Eros. This analysis provides public and scientific awareness
on AWCs as a form of human–wildlife conflict and provides focus for further research into
habitat and environmental factors which attract species frequently involved in aircraft colli-
sions. The study sets a baseline of collision frequency against which the success of future
airport wildlife minimization efforts can be measured.
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INTRODUCTION
Aircraft–wildlife collisions (AWCs) are a global
concern (Allan 2000; Robinson 2000; Froneman
2001; Sodhi 2002; Thorpe 2003; Buurma & Den
Haag 2004; IBSC 2006, Blackwell et al.2013), with
42 fatal accidents, 231 human deaths and
80 destroyed aircraft globally as a consequence
between 1912 and 2002. Greater flight volumes
and increases in wildlife populations (as a result of
successful conservation efforts) are increasing
the risk of collisions between wildlife and aircraft
(Froneman 2000; Robinson 2000; Cleary et al.
2006). At Namibia’s two major airports, Hosea
Kutako (international) and Eros (local), 128 AWC
incidents were recorded between 2006 and 2010.
Although none led to serious injury or death,
two major incidents led to direct costs in excess
of N$30 million and N$1 million, respectively
(Namibia Airports Company (NAC) unpublished
incident reports 2006 and 2010).

In order to reduce the risk of AWCs the Interna-
tional Birdstrike Committee (IBSC) produced a set

of nine standards for the control of wildlife hazards
at aerodromes (IBSC 2006). Standards number 5,
6 and 7 refer to the recording and reporting of AWC
information. This paper addresses the following
principles within these standards: (i) ensuring that
airports are informed of all collisions reported in
their vicinity; (ii) ensuring as far as possible accu-
rate identification of species involved in collisions;
and (iii) not using only the total number of collisions
as a measure of risk.

Similar research was conducted in east (Nasirwa
2001; Owino et al. 2004; Bitebekezi 2007) and
west Africa (Oduntan et al. 2012). Although bird
strike mitigation research has been conducted at
airports in South Africa (Anderson & Kok 1990;
Byron & Downs 2002; Froneman & van Rooyen
2003; Froneman 2006), very little published
research on the extent and frequency of AWCs in
southern Africa is available; with only one report
providing similar information (by Mundy undated –
of bird strikes in Zimbabwe). This is the first study
of AWCs in Namibia. The study investigated the
number of AWC incidents over time and species
involved in incidents. Information on incidents in
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Namibia is incomplete and largely uncollated,
a problem this investigation attempted to quan-
tify. By cross-referencing reports from various
sources, it comments on the accuracy and report-
ing diligence of the aviation industry in Namibia
over the years 2006–2010.

METHODS

Study area
We sourced AWC data from NAC and three

airline operators as collected at Namibia’s two
largest and busiest airports, Eros and Hosea
Kutako International. Hosea Kutako (22°28’S,
17°28’E) is Namibia’s primary international airport.
Situated approximately 40 km east of Windhoek,
the capital city, the airport is the largest of
Namibia’s nine parastatal airports. A relatively low
volume of aircraft (~16 000 flights per year; NAC
internal records) use the airport, but most of these
flights carry over 100 passengers each to and from
various international destinations. Of significance
to the problem of aircraft–wildlife collisions is that a
high percentage of aircraft using the airport use
jet turbine propulsion (pers. obs), making them
more vulnerable to engine damage from bird
ingestions (Transport Canada 2001). Eros Aero-
drome (22°36’S, 17°04’E) is primarily a local desti-
nation airport. It is situated in the capital city,
Windhoek. This airport carries the highest flight
volumes in Namibia (~32 000 flights per year;NAC
internal records). Most aircraft using the airport
are propeller driven. Both airports are situated in
the ‘Highland Shrubland’Tree and Shrub Savanna
vegetation type (Mendelsohn et al. 2002).

AWC records of NAC (Hosea Kutako and
Eros Airports)

AWC data were collected by the Chief Fire Officer
at each airport in accordance with the IBSC Stan-
dards for Aerodrome Bird/Wildlife Control (2006).
For the purpose of this analysis NAC AWC records
(n = 128) from January 2006 to December 2010
were used.

Species identified in NAC reports were classified
according to class and avian species were further
classified by size (large >1000 g;medium <1000 g,
small <300 g) (following Sowden et al. 2007).
Mammal species were few (n = 3) and were there-
fore listed according to frequency of occurrence in
collisions.

Internal records of AWC incidents from three
airline operators active in Namibia were sourced:

Air Namibia (n = 55 records), West Air (n = 39), and
Wilderness Air (n = 84). Although the method of
reporting differed from NAC, date and species
involved in incidents were common to both types,
and used in this analysis. Comparisons between
NAC and airline reports were possible from 2007
only, when the above-mentioned airlines first
started collecting AWC data. Only reports within the
vicinity of the two airports (on taxi, take-off, landing
or approach) were considered for the analysis.

Statistical analyses were conducted in Statistica®.
Pearson product-moment correlation coefficient
was used to determine year-on-year trends,
NAC-airline reporting corroboration and species-
collision correlations.

RESULTS

Analysis of NAC AWC reports
A total of 55 and 73 AWC incidents were recorded

at Hosea Kutako and Eros, respectively, over the
five-year period.This equated to one collision every
1877 flights at Hosea Kutako, and one every
2777 flights at Eros; or one collision every 43 days
at Hosea Kutako and every 31 days at Eros.

A high percentage (not statistically significant as
a result of low collision numbers) of all incidents
were reported in 2006 in comparison to the follow-
ing four years (38% and 36% of all, at Hosea
Kutako and Eros, respectively) (Fig. 1). No trend
was identified for the number of annual incidents at
Hosea Kutako, but at Eros airport an increase in
the number of reported incidents was found during
the last three years, 2008–2010. No correlation in
monthly or seasonal occurrence of AWCs could be
found between Eros and Hosea Kutako Airports
(P > 0.05). At Hosea Kutako and Eros 55% and
44% of collisions occurred during the rainy season
(November to April), and 45% and 56% during the
dry season (May to October), respectively.

Hosea Kutako recorded incidents with 14 wildlife
species, and Eros seven during 2006–2010. Inci-
dents with specific species at the two airports are
described in Table 1. Birds were the animal group
most involved with AWCs at both airports (54.5%
and 90.4%, respectively).

At Hosea Kutako large-sized birds (>1000 g)
were involved in 29.1% of all incidents, medium-
sized birds in 3.6%, and small birds in 21.8% over
the five-year period. The species most often
involved in incidents here were the birds crowned
lapwing (Vanellus coronatus) (small size; 16% of
total wildlife incidents) and helmeted guinea fowl
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(Numida meleagris)(large size; 9%), and the mam-
mals black-backed jackal (Canis mesomelas)
(9%) and scrub hare (Lepus saxatilis) (9%).

At Eros Airport from 2006–2010, 74.4% of all
incidents were with small-sized birds, 10.8% with
large birds, and 4.1% with medium-sized birds.
Crowned lapwing were responsible for two thirds
of all incidents. Six incidents (8% of all) occurred
with helmeted guinea fowl, followed by one or two
incidents with a number of other bird species. No
mammal incidents were recorded at Eros Airport.

Collisions with multiple birds were recorded on
six occasions at Eros and three occasions at Hosea
Kutako. Crowned lapwing were responsible for
eight of these nine collisions, with the number of
individuals per collision ranging from two to 13.
The other multiple bird collision was caused by
feral pigeon (Columba livia) (3 individuals).

Comparison between AWC records recorded
by the Namibian Aircrafts Company and the
three airlines

The three airlines, together, recorded 14% fewer
incidents (n = 70) than NAC (n = 81) (Table 2).NAC
consistently reported more incidents during the
first three years, but no pattern was evident
between NAC and any of the three airlines.Sixteen
per cent of the AWC incidents recorded by NAC
were unidentified (the wildlife species involved
were not reported or remained unknown). This

percentage was much higher in the airline reports,
with 70, 92 and 100% (Air Namibia, West Air and
Wilderness Air), respectively, of reports showing
the wildlife species involved as unknown.

Air Namibia was responsible for reporting 44% of
all collisions at Hosea Kutako and 23% at Eros
over the four years, while their annual relative flight
volumes contributed 25% (n = 4108) and 7%
(n = 2444), respectively. This converts to one colli-
sion every 2191 flights at Hosea Kutako and one
every 888 flights at Eros; or one collision every
97 days at Hosea Kutako and one collision every
133 days at Eros. If Air Namibia’s (considered a
diligent reporter)(N. Pule, pers. comm.) reporting
frequency is extrapolated to all flights at the air-
ports, NAC should be recording one collision every
549 flights at Hosea Kutako (currently every
1877 flights) and one every 194 flights at Eros
(currently every 2777 flights). Relative to Air
Namibia, it indicates a likelihood that only 25% of
all incidents were reported at Hosea Kutako and
only 21% at Eros.

DISCUSSION
The lack of a universal frequency measurement
unit complicates comparison of the collision fre-
quency with similar studies. In Namibia (this
study), for example, flights per incident and days
per incident were used. In European studies
(e.g. Dekker & Van Gasteren 2005) frequency of
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Fig. 1. Number of aircraft–wildlife collision incidents reported at Eros and Hosea Kutako Airports over the five-year
period 2006 to 2010 (based on Namibia Airports Company records).



collisions were measured as flying hours per
collisions, and in the U.S.A. and Australia colli-
sions per 10 000 aircraft movements (Steele
2001; Dolbeer 2006). In a comparable study in
Africa, also over a five-year period 1986 to 1990 (at
Bole International Airport in Ethiopia; Yohannes
et al. 2000) recorded 33 incidents, which relates to

one incident every 55 days, while a study at Oribi
Airport in South Africa a collision every 18 days
over a one-year period (Byron & Downs 2002) In
this study the 55 and 73 AWC incidents over a
similar period at Hosea Kutako and Eros, respec-
tively, related to one collision every 44 and 31
days.
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Table 1. Number of aircraft–wildlife collision incidents reported per species at Hosea Kutako International and Eros
airports, 2006–2010 (Namibia Airports Company reports).

Species Hosea Kutako Airport (n = 55) Eros Airport (n = 73)

Number % Number %

Class Aves 30 54.5 66 90.4
Large (>1000 g)
Helmeted guinea fowl (Numida melagris) 5 9.1 6 8.1
Yellow-billed kite (Milvus aegyptius) 3 5.5 2 2.7
Secretary bird (Sagittarius serpentarius) 3 5.5 0 0
Marabou stork (Leptoptilos crumeniferus) 2 3.6 0 0
Abdim’s stork (Ciconia addimii) 2 3.6 0 0
White-backed vulture (Gyps africanus) 1 1.8 0 0

Medium (300–1000 g)

Southern pale chanting goshawk (Melierax canorus) 1 1.8 1 1.4
Black crow (Corvus capensis) 1 1.8 0 0
Feral pigeon (Columbia livia) 0 0 2 2.7

Small (<300 g)

Rock kestrel (Falco rupicolus) 2 3.6 0 0
Crowned lapwing (Vanellus coronatus) 9 16.4 51 68.9
Sparrow (family Passeridae) 0 0 2 2.7
Swallow/swift (family Hirundinidae, Apodidae) 0 0 1 1.4
Burchell’s courser (Cursorius rufus) 1 1.8 1 1.4

Class Mammalia 11 20.0 0 0
Black-backed jackal (Canis mesomelas) 5 9.1 0 0
Scrub hare (Lepus saxatilis) 5 9.1 0 0
Chacma baboon (Papio ursinus) 1 1.8 0 0

Unidentified 14 25.5 7 9.5

Table 2. Number of aircraft–wildlife collision incidents reported by the Namibia Airports Company (NAC), compared
with three airlines, 2007–2010.

Airport Hosea Kutako Airport Eros Airport

Reporting NAC Air Namibia Wilderness West Air Mean NAC Air Namibia Wilderness West Air Mean
entity Air ± S.D. Air ± S.D.

2007 7 5 0 0 3 ± 3.6 8 1 1 0 2.6 ± 3.7

2008 9 5 0 0 3.5 ± 4.4 3 0 2 6 2.9 ± 2.5

2009 10 1 1 0 3 ± 4.7 9 3 7 4 5.2 ± 2.8

2010 8 4 4 1 4.5 ± 2.9 27 7 11 7 11.3 ± 9.5

Total 34 15 5 1 47 11 21 17



Although more collisions occurred at Eros, this is
expected as it carried more flights (NAC internal
records). This does, however, not mean that this
relates to a higher monetary or human casualty
risk at Eros (IBSC 2006). Eros accommodates
mostly smaller (4 to 10 seat) propeller-driven craft
which are less vulnerable to engine failures from
bird collisions than jet-turbine-driven aircraft
(Liebich, 2011). Jet-turbine aircraft with passenger
capacity of between 50 and 400 dominate flights at
Hosea Kutako – which relatively increases the
damage and injury risk. In addition, c. 30% of all
AWCs at Hosea Kutako is caused by large-sized
birds (vs <10% at Eros) and 20% by >2 kg mam-
mals (vs none at Eros). The 14 species involved in
incidents at Hosea Kutako is also high compared
to eight at Eros, suggesting that the natural and
largely uninhabited ecosystems surrounding
Hosea Kutako harbour a greater variety of wildlife
compared to the urban surroundings of Eros.

The calculated reporting rate of 25% at Hosea
Kutako and 21% at Eros is consistent with that of
Wright & Dolbeer (2005) who suggested that less
than 20% of all incidents are reported across the
U.S.A., as well as that of Barras & Dolbeer (2000)
who found that less than 34% of incidents were
reported at J.F. Kennedy International Airport over
the 13-year period 1979–1998. Possible reasons
for this under-reporting may be that collisions are
either not detected, or personnel ignore an often
laborious reporting process (Linnell et al. 1999;
Eschenfelder 2001). Further, no ‘near miss’ inci-
dents were recorded at the Namibian airports,

another important indicator in determining risk of
AWCs and proactively mitigating it (Klope et al.
2009).

Management of the risk of AWCs is severely
hampered by the inadequate identification of
species involved in incidents. Although NAC staff
were able to identify species in the majority of colli-
sions, the high percentage of unidentified species
reported by airlines (see Fig. 2) may be a result of
reporters needing to concentrate on aircraft control
and not being able to identify species, wildlife
often not being identifiable after colliding with a
large aircraft (particularly turbines fragment and
combust remains) and reporters not having enough
knowledge of wildlife species. This is consistent
with Wright & Dolbeer’s (2005) finding that in only
25% of cases the wildlife species are able to be
identified by aviation personnel.A lack of coordina-
tion between pilots and NAC may further have
resulted in wildlife remains not being recovered
from runways following collisions.

Of all species identified, crowned lapwing were
the most significant contributor to AWC incidents
at both Hosea Kutako and Eros airports. This
species also dominated incidents at two inland
airports in South Africa (Kok & Kok 2002a; Kok
2006).Being a small-sized bird of c.185 g (Turpie &
Ryan 2005), the risk of a collision with this species
causing significant damage to aircraft is relatively
low. However, its gregarious habit of occurring in
flocks of between 10 and 40 birds (and even up
to 100 immediately after the breeding season)
(Turpie & Ryan 2005), increases its significance as
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Fig. 2. Identification of species involved in aircraft–wildlife collision incidents reported by the Namibia Airports
Company and three airlines.



a risk species (see Sodhi 2002). In this instance, at
both airports collisions with multiple crowned lap-
wing were caused in eight out of every nine
recorded incidents. Attracted to short grass and
disturbed areas, airport runway verges serve an
ideal habitat for this species which is said to avoid
areas where grass is taller than 60 mm (Turpie &
Ryan 2005). As an insectivore its preferred diet is
termites (both Odontotermes and Hodotermes in
South Africa; Kok & Kok 2002b). Furthermore, the
runways and aprons provide ideal habitat for the
species’ hunt by sight tactic, and the short grass
habitat is preferred for nesting.

Helmeted guinea fowl, the second most common
species involved in AWC incidents, both at Hosea
Kutako and Eros, pose a greater threat to damage
and human safety. Its relatively large size and
weight (1.38 kg for females; 1.5 kg for males;
Ratcliffe 2005), and gregarious habits (occurring
in flocks of 15 to 40 birds) makes this species a
high risk for causing extensive damage to aircraft
and human casualty. Helmeted guinea fowl feed
on invertebrates (termites the preferred food item),
but it also feeds on plant parts such as seeds and
tubers (Nasirwa 2001; Ratcliffe 2005).

Mammalian species accounted for 11 (20%)
incidents at Hosea Kutako. This is high compared
to the 0% at Eros, and an average of 2.2% in the
U.S.A. (Cleary et al. 2006). It also highlights the
unique situation facing southern African airports
surrounded by healthy wildlife populations.Metscher
et al. (2007) warns that the risk of damage from
collisions with mammals should not be underesti-
mated. Five incidents were recorded with black-
backed jackal at Hosea Kutako (3 in 2006, 1 in
2008 and 1 in 2009). Management reports
(Alexander 2007; SAIEA 2008) identified the
uncovered and unfenced landfill site at Hosea
Kutako as a possible attractant for this species and
other scavengers. Since the closing of the landfill
site and improved waste management practices
(towards the end of 2009) there have been no
jackal sightings near the runway (pers. obs.), indi-
cating that the mitigation measure was effective.

At Eros Airport the increase in AWC incidents
from 2008 to 2010 corresponded with an observed
increase in crowned lapwing numbers (G. Coetzee
pers. comm.).The introduction of grass mowing as
a management action is expected to have contrib-
uted to their presence as this species are ground-
living and prefer short-grass habitat (Kok & Kok
2002b).

Our analyses (» no seasonal trend) contra-

dicted the aircraft industry in Namibia’s remark
that the risk of AWCs were seasonally much
higher in the rainy season than in the dry season
(R.A. Alexander, W.N. Pule, M. Konings, pers.
comm.). If this observation led to vigilance in the
wet season and complacency in the latter, it could
have had an impact on our data. Owino et al.
(2004) found significantly more incidents in the
Kenyan wet season, while greatest frequency of
bird strikes at both Melbourne Airport (Steele
2001) and Dublin Airport (Kelly et al. 2001) were
observed in autumn. Kelly et al. (2001), further,
reported that autumn and spring collisions are
often with migratory species. The lack of collisions
with migratory species at Eros and Hosea Kutako
is a possible reason for finding no seasonal colli-
sion trend.

CONCLUSION
It is evident that disharmony in reporting of AWCs
in Namibia exists among airport staff and airlines.
The information provided in reports and the report-
ing procedure differed for each entity, and it was
difficult to determine whether reports from the
airlines were captured by airports and vice versa.
To compound the problem, all airlines did not
report incidents to airport personnel. A standard-
ized, industry-wide reporting procedure should be
developed, based on IBSC Standard 7 (IBSC, 2006).
Near-miss incidents should become a require-
ment of the standardized reporting procedure in
addition to the categories of incidents prescribed
in Standard 6. The focus should, further, shift from
merely reporting of incidents to demanding analysis
of the data from aviation authorities. This will
enable airports to mitigate the risk of collisions by
removing attractants for species found to commonly
collide with aircraft.
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