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MIRD STRIRE OCCURRENCE AND CONTROL AT MUREALA
AMCHAMMED INTERNAVTTON AL ATRPORT D AGOSNGERIEA

Usman, A and Oluwatomising O\
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I aculty of Socal Sciences -
University of Hornm, Ngera

Phone 2348036909201
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Abstract
Blllf \lnh‘ v d [ln!’ln'l m that cosiy Ihr gfuhul v mlj“..“-l aner o h“lh“” {5 “””m .

annually and endanger human hives Nigerta like ever other country s not eyt o frovm vl

menace This sty focuses on biad strike hazard at Vurtala Muhammed International dirport

(MMIA). Lagos The sudv specificallh examined the mcudence of reported bird strikes from
3004 10 2014 and the control facilities and measures wsed at the arrport. Data vweri uhtained
from the Necran Crol Avianion Autharin (NC L, Wildlife Hazard Controf Uit of Federal
Arports Authorine of Nigeria (FAAN) and the Environment and Dirport Safety Muanagement
Department of MAIA - The data were analvsed using descriptive statistics and prose nted i
tables with percentages and wraphs  The resulis imdicate that the mghest number of strike

(1870 ) occurred in 2009 for the perid under iy Almost 607 of the strihes occurved during
while 58 4% of the strike cases were asso wated with the landing amd take aoff
Daord strthe management medsures s o at M A e lud e hahitat
adoption of long grass policy (130-200mm hie pehiy and wiad.
prerimcter fencimy and wsve o anii

| scenvrs (o

the day nime
phases Results also show that
management techngues imvolving

Jude exchuston techmgaes sucl g
amd 1se of ol Ny fthe banygers an

J that aisponts o the cotry howld embark on
s attractive fo buds and other
o) i il at

impronement. Qhers in
perching spihes on aufield ifrasiructure
from the arficld 1t recommenide
that will mahe arports k
properly traon and cogap hied contio!

o should be adopted for proper wentification of

disperse by
habiat munagement programnes
wildlife. In addinon, while there s the need 1o
the nation’s atrports, modern foremi fevhnolog

bird remains for more effeciive onirul
KEYWORDS: Aircraft; Airficld; Birds: Wildlife; Control; Collision.

INTRODUCTION

lision between atrcraftand animals particularly birds s a problem that has conlinued

ol
to gulp lots of funds and endanger human lives

air travellers and the society at large

though. the menace remains unnuticed
by majonty of Since the st recorded incwdent ol
bird strike in 1903 in Oho, USA and the first recorded human m

aireraft and bird in Southern Calitorma. USAmn 1912, hundreds ol arrcrafts have
2005) Formnstance. from

ortahty from colhision between
been destroyed

and hundreds of human hives lost lo bird strikes (Cleary and Dolbeer.

22 civil and over 300 nulitary mrcraftwere d
¢l last therr lives 1o bird sinke worldwide

1960 1o 2004 not less than | estroyed: while nearly
100 civilians and more than 150 nulitary personn
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atrtbuted 1w bird

T lireu
(R The greatest luss ol frves

THEELEEERIE plipe W
e Boston H.lrl'hu”

(Cleary and Dolbecr. 2005 Shobakin gk by n Sk

196l when a Lockin

darhe ncvurmed on 4 Ciohs

[ e ancrall Crashed i

of bureds duning take-ofl damaging all four cagn
on b d () the av erags

an air crash ocours

. . |
L SA resulung in the death of 62 ot the 72 passeried ~
Jdincident (Thomat 1907

every erghteen months as a result of a urd sinke relale
' Siten at the losing end, bul on

N
Wheneyer hirds and arerall colhde the burds are mo

¢s Crushed engines
(o aireraft resulting from bird sirnkes s

| 2 hilhon each

anashed windscreens and
many occasions the arrcralt also suller damag

dented airframes are saome ol the probable damages
estimated that bird strikes cost the international avianon indusiry al least US § -
vear In the Unied States alone. the menace costs the civil aviation indusiry not less than $500
million i damages and other related cost and more (ha
annually (Cleary and Dolbeer 2005 Yap. 2014) Given that the Unnted States Federal Aviation
Administration (FAA) estunates that only 20% of all bird sinkes are reported. this cosl could
potentially be much higher than reponed As air trafTic continues to grow globally and as aurpon

development increasingly encroach into the natural habuats of birds and other animals. bird

n $00.000 hours of aircral down nine

sinke remaims an important issue for avianon salety (Yap. 2014)

Nigeria. like every other country is not exempted from occurrences of bird wildhfe
sinkes For example from 2005 10 2010 a total of 209 bird sinkes were reporied in the couniry
(Usman et a/. 2011) The Airline Operators of Nigena (AON) claimed that their members lose
over $180million 10 bird strike incidents in the coumiry yearly due 10 damages 10 aircrali (News
Express, 2015) In 2006 alone. bird strikes caused |15 air incidents in the couniry and accounted
for 17 4 per cent of the total air incidents that year 11 is estimated that this has increased 10 24 per
cent due 1 increase in the number of aircraft operaung in Nigenan arspace (This Day Online,
2010, Dukiya and Ahmad, 2014) Vanous stakeholders in the Nigenan Avianon indusiry have
continued 10 express fear that inadequate antention paid 10 the menace of bird sinkes migh

increase cases of ar crashes in the country and have constantly called for concene
significantly curb it

Auponts in Nigena have also expenenced vanous other ncursions from 1errestrial
wildhfe and domesuc ammals some of which have resulted i collisio

instance, 1n 2008 an Air France sircrafl with over

d effons o

n with aircrall For

200 passengers collided w
ith a herd of co
while landing in Pon Harcoun aipon (AllAnca com. 2005) Also i March 201 I:s
2 another

arerall collided with a herd of cows and goats at Bauch apon (AllAfnica )
Prevenuon of bird sinkes begins at the ammon beg R

envimnment during take-ofl final chimb approach lands

and Bucknal 1994 Meanwhile, due 1 the |1le

dnse over KO® i
AUse over 80% of cases oceyr N aurport s

RE and 1ax nng phases of Might ( Dolbeer

mlormation on bird
wildhie simke
ocourrenge in
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Nigena. il s sill difficult o properly establish nsk 10 hurnans and wildlife that may exist due 10
purd stnkes Munala Muhammed Intemanonal Airpon (MMIA) and some other airports in the
country have been identified as being particularly prone (0 birds/wildhife nsk [Nigenan Cival

Aviation Authonty (NCAA), (2016) This siudy focuses on MMIA which is the busiest and mos!
of domestic and over

T

imperant airpont in Nigena For instance, il accounted for almost 40%

70% intcrnational passenger traffic in the country in 2013 In additon, four umcs as many

\nternational Mlights went through MMIA than Abuja Awrpont. This study therefore examines bird
stnke hazard at Murtala Muhammed Intemational Airport and the control measures put in place
to control it The specific objecuves were lo

1 examine incidents of reporied bird stnke al the airpon from 2004 10 2014,

it examine the bird strike control facilities and management measures used al the airport

2. Bird Strike Definition and Control Measures

Birds'wildlife stnke simply refers to a collision between a bird (including bat) or a

terrestnal animal and an aircrafl. A bird stnke sometimes called birdstnke, bird ingestion | for an
engine), bird hit, or BASH (for Bird Awrcrafl Stnke Hazard) i1s a collision between an airbomne
animal (usually a bird or bai) and a human-made vehicle, especially awrcrafi (Gard e/ al 2007)
Although, sometimes stnctly defined as a collision berween a bird and an aircrafi in Mightoron a
take-off or landing roll, the term is often expanded to cover other wildlife stnkes with ground
amimals (SKYbrary Aviation Safety, 2016) Bird sinke defimion cover all reporied collisions
berween a bird or other wildlife and an awrcraft for which evidence in the form of a carcass,
remains (also known as snarge) or damage to the aircrafl 1s found. any waldhfe (bird/animal)
found dead on an airfield where there is no other obvious cause of death (such as stnke by ground
vehicles in the operational area) and any reporied collision between a-bird or other wildlife and
an arrcrafl for which no physical evidence 1s found (Gard eral, 2007, Haruna, 2011)

Most accidents occur when there 15 a colbsion involving a burd (or birds) and the
windscreen or a bird(s) 1s/are sucked into the engines of arrcrafl. The nature of aircrafi damage
from bird stnkes differs according 1o the size and speed of aircrafil and the size of the bird
involved For instance, collision with a single large bird such as geese has the potential 1o cause a
severe damage to the aircrafl which may at imes lead 10 the total loss of the arrcrafL its crew and
passengers. Thus 1s due to the hugh kineuc encrgy especially when such bird 1s ingesied by the
engines of the arrcrafl (SK Ybrary, 2016)

Although, bird stnkes have been recarded up 10 a height of 37 000 feer. 97% of bird
strikes occur at lower elevauon associated with descent approach, landing. take-off and climb
phases of Mghis While bird sinkes at the en-route phase of Mights 1s much less frequent (1%

dus 10 the high aluwde [US Federal Aviauon Admmistration (US FAA) (2015) Differem
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associated with different rales ol occurrence of bird sirike For
. of bird stnke nvolving civil mreraft occur dunng the day,

our al dawn (US FAA. 3015) Generally. birds do
flights rather they usually avoid aircrafls
¢ made atrcrafls quieter and faster,

penods of the day arc also
mnstance, 1 the Umited States (e
298 occw a1 night while the remaining Pt
not inienionally get in the way of mircrafts dunng
whenever passible However iechnological advances hav

making 1t mare difficult for birds to avoid them (Yap. 2014)
The damage caused by bird strike to the global aviation industry has resulted 1n the

adopuon of numMCTOUs conmol or managemenl schemes 10 combat Uhis menace Habital
modificanaon, people/vehicle, lights, resource protection, exclusion. audio repellents, use of
model arcraft and killing are some of the major control measurcs employed in the aviauon

indusry
Hahiai modification involves designing and managing the mrpon habital in such a way

tha! conditions that encourage anracuon of birds are climinated or munimised This involves
making the airpon environment |ess conducive as source of food. place of shelier and roosung
arca Measures like manipulanng the height of vegetation, removal of trees and improvement of
drainage within the aurpon environment are used (International Bird Stnke Commilice (IBSC),
3006) However, it 15 advisable that habitar modificauon be aimed at the problem species
because. the affect may extend beyond largeted birds and affect other bird species and animals

In addition. siNce evVery aUrpon environment i unique, MEAsures should be based on appropnate
ecological research of the airpont and its surroundings. Not withstanding, 1115 an effective and
enduning way of prevenung the presence of birds Consisten! managemeni of vegetation and
waler is very necessary {or success 10 be recorded with this techmgque (Cleary and Dolbeer, 1999,
Wired Magazine, 2005, Desoky, 2014)

People/Vehicle measures like slow arms waving (0 imitate the Might of a large burd of
prey and similar acuons are also in use. They are applied in vanous forms ranging from people
standing n patrol vehicles o fixing imilaLON WiNgs on mMoving chicles. Even the mere presence
of people or the burd patrol vehicle 1s enough 1o scare away some species Persons holding
shotguns (or even models) have also been successfully apphied, paricularly where hunting 15
common pracuce (Stenman, 1990)

Vanous kinds of light source have been used (o s -
search. rowanng and flashing lights, at umes used in cu:b'::a:::\wb:.:\ds e
1997) Aurcraft are commonly equipped with flashing lights mml mirror systems (Godsey.
to birds so that they could avoid them Patrol vehlclef' lg h N em mare easly detectabl
Asirumg sarch [ s cawacare Sirdi also have flashing lights mounted on them

adistance up to BOO m However, blue light seem ©
be
more effective than other colours. maybe due 10 a higher sensitivity of the bird
§ visual senses
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w hlue wavelengths Other forms of light like strobe ang laser has been used with some degree
of success (Sienman. 1990) Approach-lights alongsude landing stnps have also been found 0
reduce bard simke by 50 duning daylight Prubahly. they improve a bird s umely detection of an
appruaching planc However, care <hould be taken with the use of hights, because some migratng
purds are known 1o be anracted by lights at night (Thorpe, 1996)

Exc lusion techniques mvolve denying or discouraging access o aliraclive areas by using
physical barmers. Such hamers could be used for builldings. open waler and landfills. Airpor
puldings may be used by burds as roostng i b ceding siles Bird anti-perching spikes can be
fined on ledges, signage boards and aurpon equipmenl (o preven! birds from using them as
perching of roosiing places ((Froneman and Rooyen. 200)) Favoured areas, such as ledges,
sethacks and fat surfaces can be closed ofT with nefung, screcning. spikes and wires. Curtains of
heavy plastic sheets can also be used 1o prevent the use of openings or doorways while ceiling
made with nets will deny bird access (0 arcas under roofs or shelters (Blokpoel. 1976, Cleary and
Dolbesy. 1999) Wire mesh and nets can be used (o make water bodies such as ponds or lakes and
even landfills inaccessible (Cleary and Dolbeer, 1999)

Audio repellents are also used 10 chase birds away from the runway and 15 vicury
Sounds arc made by using pyrotechnics, propane gas cannons or bioacousics and shell crackers
w scare away birds (Blokpoel, 1976 and IBSC, 2006)

The use of drones (remote-controlled model aircrafl) shaped in the silhouetie of abud of
prey. have been used successfully in the Netherlands, Canada and France. While the shape,
colour and norse of the model where found not 10 influence resulis, the way the models were
piloted was found 1o be mos! significant (Stenman, 1990)

Many arports parucularly in the developed world now use Bird Strike Avoidance Radar
systems (BSAR) that can detect and track burds many klometres away Some hike the Merhin
Arrcraft Bird Stnke Avoidance Radar also have acoustic devices for determing birds from moving
close o wrport approach and departure comdors {n addition they uulize Geographic
Information System (GIS) technology for analysing and correlaung bird habitat, breeding and
migration charactenstics for effective control of bird sorike Some awrports thal are using this
system with commendable degree of success include Lowswlle Internasonal Aurport,
Kentucky, USA. Riga International Airpart. Latvia, Modlin-Warsaw Internauonal Airport,
Poland. and King Shaka Iniemnauional Airport, Durban, South Afnca (Kelly efal . 2007, DeTecL
2016)

In extreme cases killing 1s used 10 manage the populatian of birds in airpon viciniry

Killing is often targeted a1 specific problemalic species of birds particularly when numbers are
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Bard Sorsier Ocrwsrrnce awd (omrod &
preeding colonies 4

Dolbeer, 2000) In
d 1o immediately

al local
increasing rapidly Although. ihis measure 15 known 10 be clfective

. and
is expensive and could have adverse efTect on the ecosysiem (Cleary
use

n bird control. The
pmsulllng and

I5
siluations where birds constitule senous danger, killing or capturing
as on i
climinate the threat However, this method 1s normally used as @ last optl

major method of killing is by shooung Other methods include lethal trapping,
7003) The cflectiveness of this

destruction of cggs or nests (Stenman. 1990, Dolbeer ef af
rponts where about 70 000

method is controversial For instance, the expenence at New York ai
birds were killed from 2009 to 2016 have shown that rather than reducing strikes, more sinkes
have been recorded in the three mirports. However, this may have been due to more dihigent

reparung of stnke incidents (Portland Press Herald, 2017)

Y. MATERIALSAND METHODS

1 1.Study Area
Murtals Muhammed International Airpon is located within Ikeja Local Government

Area and lies almost 20km southwest of metropolitan Lagos. The airport which covers a toal
area of about | S hectares, lics on latitude 6° 34' 38"N and longitude 3° 19’ 16”E at an elevation of
40 metres above sea level. The area is located within the uropical savannah climate (Aw) of the
Koppen-Geiger classificauon and has a tropical wet and dry climate that borders on a ropical
monsoon climate (Climate-Data org, 2017). Lagos expencnces rwo rainy seasons with the
heaviest rains falling from Apnl-July and a weaker rainy scason in October and November The

ternperature of MMIA is highest duning the dry season and lowest dunng the rainy season with
the mean daily maxumum temperature ranging berween 32 9°C and 27 8°C. The mean daily
minimum lemperature ranges between 23 2°C and 21.5°C The reference temperature for the
acrodrome 1s 31.3°C; mean annual rainfall is about 1565mm while the relatve humidiry is
normally over 80% (Oduntanera/ , 2012)

Different land-uses exist within and around the airpon premises including large areas of
vegetation cover (see Figure |) An expanse of mowed grassland within the airpon premises
close 1o the aerodrome 1s a good attraction 1o birds that depends on earthworms. snails, slugs,
spiders, millipedes, and other insects (especially larvae) present in grasses and the underlying
soil. Egret, Heron. Lapwings and Pied-crows occur in large flocks 1o leed on these soil
invericbrales at the aerodrome Camivorous birds hike kites and hawks that feed on small
mammals such as rodents are also common el :
acrodrome constitute attraction (o birds and :]:fc:; :cn:({:bl.:: :Eﬂ:mn o oty of he
encourage bird stnke incidents In addinon. waste gmmlrdq: S onamnghr flely

¥ the numerous restaurants and
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other local food vendars withip the airport erminals, waste from in-flight and terminal catering
arcas, hittertuns in car parks and viewing (crraces also have high tendency of atracting birds and
other animals (0 the airport env yronmenl. .

e m e

Source: Google Maps (2016)

Figure | Satcllite imagery of Murtala Muhammed International Airport
3.2. Data Collection

The data for the study were mostly obtained from the Nigenan Civil Awviation Authonty
(NCAA). They were largely extracted from the bird/wildlife stnke log book which contains
records of reported strikes. Information on aircrafi operator, model of arrcrafl, registration
pumber, date of incident, local ume, runway, phase of flight, part of arrcrafl struck, pan of
aircrafi damaged, efTect on flight and type of bird species involved were cxtracted for MMIA
Incomplete records were filled in with data from NCAA (2015). Information on equipment and
management measures for controlling bird sinkes were obtained with a specifically designed
questionnaire from the NCAA, Wildlife Hazard Control Unit of Federal Airports Authonty of
Nigena (FAAN) and the Environment and Airport Safery Management Department of MMIA

The data were analysed using lables, percentages and graphs
4. RESULTS AND DISCUSSION

4.1. Bird Strike Incidents at MMIA from 2004-2014



NigeTa
Aaport Lages.
PP e— e T Mishis v Iyt

pird stnkes werc recorded a1t MMIA

recorded at the airport within the
mred in 2009, when 21 sinkes
d (Table 1) Asscenin Table

d 2010 with 15 9%, 15%,
has the lcast (3) stinke

The data collccted show that a total of 113 cacs of
from 2004 10 2014 No case of errestnal animal sink. was
period It revealed that, the highesi number of incident. occd
constituting 18 6% of the total incidents in the | Iycarspan e
| igh incidence of birds stnkes were also recorded in 2012, 2011, an

er,
and 12 4% of the stnke incidents respectively The yed! N hu“ﬂh has the highest surike
cases constituting 2 7% of recorded sinkes The month of Marc

. - llowed b
occurrences with 22 incidents making up 19 5% of all recorded stnike cases Thus l: fo 0“""“:
are
Apnl and November having 19 (16 B) occurrences cach Burds/wildhife ﬂr: cs“‘:h
expenienced in the months of August and September with two (1 8%) reported stnkes cach

Table | Reporied (inoidenus of Dird Sirike ar MMIA (204 -20 ) 4
-_— - =

E R R R E 5 58 2 = £ -~
AMomths - 3 2 > 6.2
Jan 1 o o o 0 1 o (&) o
Feb o 1 o 0 o 0 ! 0 ) o 2 s e
Mar 2 2 3 0 0 O - 0 i) 3 i 22 193
A pr i} o (] 4 o ] 2 0 a i 2 19 16 8
hay 1 [ (4] 2 ] a 2 ] 0 i o Bl 80
Jun o o o o o 0 0 ] a o o a 3.3
Jul o o o (8] 1 (1] 0 8] | a o0 -+ 3.5
-~Aug o o 0 o o 2 0 Q 0 0 o a 1 8
Sept o o 1 0 o 1 0 o O o 0 2 1 M
Oc1 o ] 1 o i 3 0 ) 0 2 4] ~ 2
Nav 0 o0 I 1 [ o 1 2 4 1 0 19 16 R
Dec ) 2 I 0 0 2 0 ¥ 1 2 o R Q7
Noa o o0 o ) ] i 0 0 o o 0 i o9
Speciflsd
Tousl 7 6 7 7 R 21 I a & | P 7 — e 1 00
L G2 53 6 2 6 2 27 I H @ 12 a 5 3 1s 9 1% 0 6 2 | 00

Source NCAA (2016)

It1s very likely that before 2009 only a small proponion of the actual simke cases were

being reported due to poor reporing, which may account for the few number of cases re corded

It1s known that some stnke incidents are unreporied even now that there are IMProvements in

reporung procedure and stnke momitoring 11 could also be deduced (rom the resuls that mosi

cases of stnkes are recorded duning months associated with change in season from dry 10 rainy

asonal Migration of birds in the ¢
S country and n
should be expected that there will be Increased risk

15 in line with the observanon of Usman er a/ (20

season and vice versa These are the periods of se

of colhsion with aircraf a1 such penods This

12) that hugher cases of bird sinkes occur in
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Nigenaal penods of change from anc scason 10 another
41 Periods of Bird Strike Incidents

There 15 virtually no period of the day al w
by NCAA but. stnkes arc observed 1o be more prevalent al some parucular periods than others
re rampant in the late moming hours from Jam-11 59am

hich bird stmkes have not occurred as recorded

The reponed sinkes were found to be mo
when 16 1%s of the total stnkes occurred (Figure 2)

Early movning
(‘1am &302m)
ris

~-.-,--::-’ W

Evening/ Nigh!t
gpm 1! S9pm )
11 5%

Lalemaommg
(’Tam -1 59am
18 %

Afwarnoan (| 2pm
§ Sepm) 11%

Source: NCAA(2016)
Figure 2: Period of Bird Strike Incidents at MMIA

) of the stnkes also occurred dunng

Figure 2 further shows that a high proportion (23 0%
findings of US Federal Avianon

the afternoon (12pm-6 59pm) This 1s 1n line with the
Administration (US FAA) (2015) that most stmkes involving civil awrcrafl ocecur dunng the day

However results further indicate that for a large proporion | 22 1%,) of the sinkes the penod ol

accurrence could not be determined and were logged as "not specified” Al mes il becomes

&ifficult 10 determine the actual peniod that a strike
¢ 1o awrcrafl 15 discovered by ground crow dunng

happened because Lhe Night crew may nol be

aware of the strike, untl the dent or damag

manienance operations Meanwhile, the reason for higher occurrence of strikes in the daytime

can be atributed 1o the fact that most birds are more active dunng the dayume when Lthey move
around in search of food However nocturnal birds and other animals are also attracted 10 arpors

& might, parucularly because airports are usually lighted up by runway hights and illummations
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an airpon infrastrucare losects atiracied by the highting constilulc greal atraction to birds like

ow| and bats and smal) mammals thet feed an them =y

13 oce
© T..n::.::;mw' & '.:..z":.,:‘::m of figh but, 8 chiTerent frequlmr.oes of
occurrence. The highest number of sinkes (3$) consufuting 31% of all reponed strikes from
2004 10 2014 occurred in the landing phase Thus 1s followed by the ake-ofT phase with 27_49’..0[
the strikes. The lowest stnkes incidents were recorded at the Enroute and Taxiing phases with
3 5% of the strikes each (Figure J)

15
n 31 (31 0%)
35 (27 a%)
- 20
F 25 15 (17 7%)
! 20 (13 3%)
B s . 4
10 2 (3 5%) 2
35%
5 ( ' (1 8%) (1.8%)
[ | = & =
» & e © b .3
Ar ‘_CP c“v éd’k & ‘.b‘h ..("' c\"
4 Lk ‘g¢ . q \#
o
Phases of Flight

Source: Computed from ficld data(2016)
Figure 3: Phases of Flight and Bird stnke incidence

The results as seen in Figure 3 15 in line with findings in vanous pans of the world as
observed by [Iniernauonal Bird Stnke Commitice (IBSC) (2006] and Shekhar (2014) that most
bird strikes occur at approach, landing, take-ofT and climb phases which are phases when an
awrcrafl 1s close to the ground Fewer sinke cases are recorded al enroute phase in paricular
because few birds fly at high altiludes associated with this phase Also 1t 15 common 1o have

fewer stnke incidents at the wxiing phase because. at this phase the aircrafl has already landed
and s only moving slowly to the parking area of the tarmac
4.4, Parts of Aircrafl Struck

The resulis show that aircrall engines are struck by birds most (11%) of the tme as seen
m Figure 4 Thus is followed by situatons when multiple pans of the awrcraft are hit in the same

incident constituting |1 5% Multiple hits usually occur when an aircraft flies 1mo a Nock of
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perds and many parts of the aircrafis are struck at the same time, paniculari

gasonal migration of birds The least struck pants are the il and blades mklnr y Comm(:n during
e total stnkes while the wing/Map and propeller also suffer few hits (1 B"/u 0"':0 ol
g ™, of stnkes were reported without direct collision with any par (.Jf ;i:c f)' S
surpnsing because, at umes birds hovering very close to the aircraft may be l::l T
ground by the force of the aircraf. Furthermore, it 15 not at all the time that slrikcso:in o 1o he
aurcraft parts involved can be identified. Collision may be reported by people on m:w‘; ‘hjll o
the obscrvation may even be supported by physical evidence of bird's carcass on lhcizr;:dﬂ;d
without physical evidence on the aircrafi. At times, strikes happen even when aircrafis are ;ark::l

leaving only the carcass of the bird on the airfield.

_Fuselage
; 5%
Nol specified _Windshield
9% f 5%
Mulipie pars ‘ = Wing/Flap
12% 2%

None
10%

Shl
1%

Engine
30%

Propeller _ .‘
2%

Blades ,‘ Nose
1% | 6%

Landing gear _
6%

Tail Radome
1% 10%

Source NCAA(2016)
Figure 4 Parts of Aircrafi Struck
45 Parts of Alrcraft Damaged by Strikes

Results show that not all the reported bird strkes

Figure § indicates that 75 4% of the strikes did not result (n an damage 1o airc
ere not specified while the

at MMIA resulied in damage 10 arrcralft
rafi. [n addiuon, M

“ [ lnﬂ
1§ 4% of the strike incidents, the pans damaged @ windshicld

wings suffered the least damages ( 1% cach)
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Figure S Pans of Aircrafl Damaged

Though, the result show that most of these stnke mcidents did not cause any damage 10
arcrafl. those thai resulied in damage must have cosi the avistion indusiry hundreds of millions
of Naira. For instance, as a1 2010 1o repair the engine fan blade for some carcgory of arcrafl cost
about USS 18,750 10 USS25,000 (Dukiys and Ahmad. 2014) This 1s i addition 1o Might delays
and canccllanons and the potenual danger of air crash that sinkes portend Therefore,
urespective of how small the proporuon of sinkes that caused damages 1o arrcrafl, it 1s perunent
10 note that bird/wildlife stnkes can be very dangerous to aircrafl and air ravellers

4.6. Effect of Bird Strike on Flight Operations at MMIA

The effects that bird sirke could have on Mlight operanons were also examined As seen
m Table 2, the possible effects are aboned take-ofT, preautionary landing, air rewurn Might delay
and aboned flight. However, as high as 82 1% of the reported sinkes incidents alt MMIA were
found 10 have no effect on flight operations On the other hand some (9™

o) of the sinke
incidents resulied in aboned ake-ofT. while | 8% resulied in aborted Migh

Although, n s
difficult o accurately quanufy the effect of bird sirikes on Might operations monetar

iy, aboned
Mighus (cancellanon of Might) and air return in parucular result in greai financial burden 1 airl
: rairline
Operators and passengers and great inconveniencies (o air tras ellers

Table 2 Effects of Bird Sirike on Flhight Operations at MM A
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Source: NCAA (2016)

4.7. Bird Species involved in strikes at MMIA

Various species of birds were reported 1o be responsible for the strikes at MMIA from
2004-2014. No land animals were involved in collision with aircraft ai the airport within the
penod. The birds involved are of vanous sizes and weight and they are; bat (Corynorhinus
townsendii), black kite (Milvus migrans), hawk (Acccipiter striatus), catlle egret (Bubulcus ibis),
kestrel (Falco ninnunculus), owl (Athene noctua), mourning dove (Zenaida macroura), swifl

(Apus apus), pied crow (Corvus alvus), scagull (Larus dominicanus), pigeon (Columba livia),
falcon (Falco bergora) and scveral unidentificd birds. However, of all the species of birds
responsible for these strikes, black kite was observed 1o be the most prominent, being responsible

for 21 2% of the stnikes at the airport (Figure 6).

1a
(41 2%)

| regarney
s b

>

Bird ipecismy

Sowrce Computed from NCAA (2010)
Figure 6 Species of Birds involved in sinkes
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Figure 6 further shows that a large proportion (49 6%%) of the hirds were unidentified. The
least prominent bird species are falcon. pigeon. scagull. and mourming dove. Each being
responsible for 0 9% involvement in all the stnke incidents from 2004-2014 Inability
idenui fy the species of birds involved in most of the stnkes has senous negative implications for
bird conirol 1t means that the control of sinkes will be more difficult and most probably
meffective. For cffectuve control. the approach used normally vary rom one specic 1o another
therefore, proper idenuficanon of hurd species 15 very imporant for developing adequate bird
strike managemen! programme for any airport
4.8 Bird Strike Management Measures at MMIA

Vanous forms of equipment and control measures are used (0 manage the menace of bird
strikes at MMIA_ Wildlife Hazard Control Unit of Federal Airports Authoriry of Nigena ( FAAN)
is responsible for bird sinke control at the awport Most imponanily saniauon is made
mandalory at the airport not only to maintain the acstheucs but also lo miugale burd stnke threat.
There are two main groups of measures used in combating bird stnke al the airpon as in other
parts of the world. These arc classified into proactive and reactive mMeasures using both lethal and
non-lethal approaches. The pro-active measures used are habital management and exclusion
techniques

The habitat management techmiques used involve non-lethal proactive measures
consisung of basic habitat management practices. Measures such as keeping the grasses al
appropnaic height (long grass policy) as well as grade improvement withun the awrpon are
employed at the airpont. Very shon grasses arc avoided because they allow small birds 0 have
view over wider spaces and arc able o detect danger from afar, while also exposing the soil
surface This makes it dificult for the birds o casily idenuly worms and insects on the ground
from afar Grasses are maintained at a height of about 150 10 200mm. The Grade improvement
involves covering up all marshy areas with cul grasses o prevent pools for birds 1o perch for
dnnking |

The major exclusion method pracuced at MMIA 1s penmeter fencing which helps 10
exclude bird from the airfield This is another proactive non-lethal approach used al the airport.
Other minor exclusion methods used include covening ditches, ponds. and drainages with nets
and use of anu-perching spikes on sign posts and airpon equipment

A very imponant proactive measure al the airpont involves the use of repellents such as
methy| anthranilate and Anthraquinanc This 1s a non-lethal measure involving the use of non-
toxic chemicals 10 disperse birds when sprayed where the birds usually congregate

Pyrotechnics are also commonly used st MMIA These include bangers and scarers, and
gas cannon umers. The hangers are employed (0 disperse birds arvund the awrfield before ake-aff
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o arrival of airvrafts  The bangers produce scary sounds (o chase away birds The gas
anons also pe? form the same purpase but produce greater degree of dispersal sound than the
pangers. The gas canons are placed on the sirip of the runway away from the shoulders and
are emploved before take-off or before landing to disperse birds within the movemeni area
Trapping and relocauion of birds are also employed at MMIA. Specifically this

method involves the use of baits to trap birds that encroach on the airfield. These animals are
then relocated o where they won't be a threat any longer.

Immediate removal of dead birds’ remains is a reacuve measure also used a1 the
wrpont. This involves the removal of birds’ carcasses after a stnke has occurred so that n
doesn'| anract other species like hawks and vulture that feed on carcasses. The carcasses are

preserved through refngeration to allow further examination/analysis and o avoid dumping
them around

8§ CONCLUSION AND RECOMMENDATIONS

No doubL bird stnke 15 a senous problem at Murtala Muhammed laicrmanonal
Airpon with senous negative economic and safety implications. The presence of garbage
dumps, open drainage and mashes within the vicinity of the airport attracts bard and other
ammals In addinon, while reporting of stnkes seems to have umproved in recent ycars, poor
identification of bird species involved remains a severe obstacle Lo effective stnke control o
the airport. This 1s because inability to properly identify problem birds makes rt very difficult
(o employ appropnate control measures.

tirpon authonties in the country should embark on programmes that wll make
mrpon vicinity less anractive to birds and other wildlife. This may wnvolve habilal
medification resulung 1n changing the floral seting of the awpon premuses. The
environmental situation of individual airfields musi be pul into consaderation m developng

suitable habial management programme for each area

There 1s the urgent need (0 install Bird Sinke Avoidance Radar and other modem

equipments a1 all airports 10 the country 10 IMProve bird smike control. Installanon of

equipments like the Merhin Aircraft Avoidance Radar and Phoenix Bird Deterrenl Sysicms
willhelp 10 reduce sinke occurrences

Birds control officials should be properly traned and well equi
Slandards Modemn training and retraining programmes musi be developed 1©
officials sbreas: with modemn conurol knowledge

Methods of identificanion of bird species involved 1n
Madem farensic technology should be adopied for analysing bi

"‘dmu‘nddﬂ
bring control

strike should be improved oo
rds remains as pracuced @
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the advanced countries This will goa long way in helpmg o evolve adequalc control measures a
airpons in the countiry

Generality of the populace should be sensitired about birds’ strikes most especially those
living around airports. This will make people conscious of how ther actions might atracts birds
1o the area People should be educated 1o avord acuvines like indiscminatc dumping of reluse

and improper scwage management that artract birds (o the airporn ¥ ity
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