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The Impact on Aviation Operations at Polish Civil Airfields
Caused by Mammals

Wplyw ssakow na operacje lotnicze realizowane na cywilnych lotniskach Polski

Bo3speiicTBre MIEKONUTAOIINX HAa BO3AYLUIHbIE ONlePALVN, peann3yemMble
B I'PaKAaHCKUX asponoprax B Ilonpire

ABSTRACT

Aim: The purpose of this study was to investigate the impact on aviation operations caused by four free-living species of mammals, which dwell
on Polish civil airports property.

Method: Raw data from official records of the State Commission for Aircraft Accident Investigations was used to identify the influence of
animals on flight operations at 7 Polish civil airports. An analysis was performed on 117 flight disruption incidents involving: deer, hares, foxes
and boars during the years 2006-2009. The evaluation focused on the time of day and season.

Results: Roe deer and hares were the species, which disrupted aviation operations with the highest frequency. Most incidents occurred during
landings and the largest number of incidents took place during winter (34.2%), especially in the month of January. The lowest number of
incidents were recorded during autumn (12.5%). Roe deer and foxes disrupted flight operations most frequently during winter and in case of
hares, disruptions took place mostly during spring, especially in April. Disruption by roe deer herds was most frequent during the autumn-
winter period compared with spring-summer. Roe deer and hares were also the species, which most often collided with aircraft. The greatest
number of collisions with aircraft occurred during spring (March-May). However, the highest frequency of serious collisions between deer and
aircraft occurred during winter. The majority (66.7%) of analysed collisions with animals took place during landings. Apart from the risks, some
benefits were identified with the presence of red foxes at airports, linked to their potential interaction with birds. Animal carcases, which are
not removed from runways, attract carrion eaters and can escalate the level of disruption caused at airports. Therefore, it is important to remove
carcases from runways in accordance with FOD procedures.

Conclusions: The study revealed that, in contrast with birds, mammals pose the biggest threat at airports during winter. Mammals disrupted
landings more frequently than take-offs. This study identifies misconceptions and difficulties encountered during attempts to reduce the impact
of animals on airport flight operations.

Keywords: flight safety, wildlife strikes, airfields, risk management
Type of article: case study — analysis of actual events

ABSTRAKT

Cel: Celem badan bylo poznanie $rodowiskowych aspektow wplywu 4 gatunkéw wolnozyjacych ssakéw na operacje lotnicze realizowane na
polskich lotniskach cywilnych.

Metoda: Nieprzetworzone dane z protokoléw Panstwowej Komisji Badania Wypadkéw Lotniczych wykorzystano do okreslenia wptywu ssakow
na operacje lotnicze na 7 cywilnych lotniskach w Polsce. Analizowano 117 przypadkéw zaklécenia operacji lotniczych przez: sarny, jelenie, zajace
szaraki, lisy oraz dziki na lotniskach cywilnych w latach 2006-2009. Analiz dokonywano w konteksécie dobowym oraz w kontekécie miesiecznym.
Wyniki: Sarny i zajace byly gatunkami ktore z najwigksza frekwencja zaklocaty operacje lotnicze. Posréd analizowanych operacji, zwierzeta
zaklocaly najczesciej ladowania. Najwiecej operacji lotniczych zostalo zaktéconych zima (34,2%), szczegolnie w styczniu. Najmniej takich
przypadkéw zanotowano jesienig (12,5%). Sarny i lisy zaklocaly operacje lotnicze najczesciej zima, gdy w przypadku zajecy miato to miejsce
najczesciej wiosna, szczegolnie w kwietniu. Zaklocenia ze strony stad saren byly czgstsze w okresie jesienno-zimowym w poréwnaniu z okresem
wiosenno-letnim. Gatunkami najczesciej zderzajacymi si¢ z samolotami byty: sarny i zajace. Do najwiekszej liczby kolizji ze zwierzetami
doszlo wiosng w okresie (marzec-maj). Jednakze zima dochodzilo najczesciej do najbardziej niebezpiecznych dla samolotéw kolizji z sarnami.
Wigkszoé¢ (66,7%) analizowanych kolizji ze zwierzetami miata miejsce podczas ladowan.

Poza zagrozeniami zidentyfikowano takze korzyséci z obecnoéci liséw na lotniskach, z uwagi na ich interakcje z ptakami. Przyczyng
wzrostu zagrozenia dla operacji realizowanych na lotniskach stanowig takze nieusuniete ciata ssakéw na drogach startowych, poniewaz
zwabiajg zwierzeta zjadajace padling. W tym kontekscie duze znaczenie ma usuwanie padliny z drég startowych w ramach procedury
FOD.
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Whioski: Badania wykazaty, ze w przeciwienstwie do ptakéw, najwigksze zagrozenie ze strony ssakéw odnotowywane jest w okresie zimowym.
Ssaki zaklocaly czesciej operacje ladowania w poréwnaniu z operacjami startu. Praca wskazuje na btedy oraz trudnoéci, jakie napotkano podczas
prob ograniczania odzialywania ssakdw na operacje wykonywane w portach lotniczych.

Typ artykulu: studium przypadku - analiza zdarzen rzeczywistych
Stowa kluczowe: bezpieczenstwo lotéw, kolizja z udzialem zwierzat, lotnisko, zarzadzanie ryzykiem

AHHOTAIONA

Iens: Lenpio nccaenoBanms ObUIO M3YYeHNE SKOTOTMYECKMX ACIEKTOB BO3MENCTBMA 4 BUOB CBOOOJHOXMBYIINMX MICKOIMTAIOMINX Ha
BO3JYIIHbIE ONePaLN, IIPOBOIMMbIE B IIONIbCKMX IPAXKAAHCKIX a9POIOPTax.

Mertop: B menax mcciemoBaHMA UCIIONb30BANMNCh MCXOHbIE JaHHBIE U3 IPOTOKONOB [OCYylapCTBEHHON KOMMCCUM IO pacciefoBaHNIO
aBMAIVIOHHBIX IpoycuiecTBuil. C X IOMOLIbIO OIpee/ieHO BO3JeiiCTBMEe MIEKONUTAIONIMX Ha BO3MYLIHbIE OIepalyuy B 7 IPakIaHCKUX
aspomnopTax B [Tonpiue. [Ipoananusuposansl 117 cmyday HapyIIeHNA ITO/IETOB €BPOIENCKUMI KOCY/IAMM, 671aTOp OIHBIMI OJICHAMM, 3aiiIjaMI-
pycakamu, mucamu U KabaHaMmy B TPRKFAHCKIX a9ponopTax B mepuog 2006-2009 rr. ViccmenoBanich CyTOYHBIE I MECSIHBIE 3aBUCHMOCTIL.
Pesynprarel: Bumamu >KMBOTHBIX, KOTOpble HApylIaly BO3AYIIHbIE OIlepallyy, 4allle BCeX ObUIM (eBpomeiickye) Kocymi 1 3aitupl. Cpemnm
TIPOAHA/IM3MPOBAHHBIX OIEpalyii, 4Yalle BCErO NPOMCIIECTBMA C >KMBOTHBIMM IIPOMCXOAWIM BO BpeMs MOCAiKu. Bosgylnmble omepanmm
MOABEPra/iCh BO3NEICTBIIO Yallle Bcero 3umoit (34,2%), 0coOGeHHO B sIHBape, a pexxe Bcero oceHsio (12,5%). Kocymm u micsl BospeiicTBOBam
Ha BO3ZYIIHBIE OLIepAIIY Yallle BCEro B 3MIMHMII IIEPHO, a 3alll[bl - BECHOIL, 0COOEHHO B ampere. ITponciiecTBis, BbI3BaHHbIE CTalaMI KOCYJIelt,
CITy9aINCh Yallle B OCEHHe-3MMHIII TIePHOfI, YeM BeceHHee-eTHUIL. Kocyu n 3aifiipl daiie Beex CTa/IKMBa/IICh ¢ camoréramu. Hanborbiiee unciio
CTO/IKHOBEHMIT C )KMBOTHBIMI JIMEJIO MeCTO B BeCEHHUII repuoy; (MapT-Mait). 31MOii, KaK IIpaByIo, IPOUCXON/IN CaMble OITACHbIE CTOMKHOBEHNS
¢ kocyrsiMit. BorbIHCTBO (66,7%) IpoaHaIM3MPOBAHHbIX CTOTIKHOBEHII C YXMBOTHBIMI VIME/IU MECTO BO BPEM: IIOCAKIL.

KpoMme ykasaHus yrpos, aBTOp TakyKe yKasasl M0/1b3y OT IPUCYTCTBUSA MCOB B a9PONOPTAX, KOTOPbIe BO3/IEMCTBYIOT Ha nTull. [loguepkuyn
TaoKe (akT, YTO MPUCYTCTBUE TPYIIOB XXVMBOTHBIX HAa B3/IETHO-IIOCAJOYHBIX IIOJIOCAX, MOXKET CIIOCOOCTBOBATh YBEMMYEHUIO PUCKA IS
oInepaluii IPOBOMMBIX B a3PONOPTaX, TAK KaK TPYIIbI MOTYT IIPUBJIEYb XMBOTHBIX, MMTAIOMIMXCSA NMaflablo. B TakoM ciaydae BaKHO yZlalUTh
najanb cormacHo nponenype Foreign Object Derbis (moBpexxieH1e IOCTOPOHHNM IPEIMETOM).

BsiBopel: ViccienoBaHme IIOKa3amo, YTO B OT/INYNE OT IITHIL, caMas 6OIbLIas yrpo3a CO CTOPOHBI MIEKONMTAIOIINX BO3HMKAET 3MMOIL.
MiexonuTaroue B 6OJbIIeil CTEIIEHN AB/AITCA Yrpo3oil BO BpeMs IIOCafoK, YeM BO BpeMs B3/IeToB. PaboTa yKasblBaeT Ha OLIMOKU
U TPYAHOCTH, C KOTOPBIMU OOBIYHO CTAJTKMBAIOTCS TIPY IOIBITKAX CHIDKEHNs BO3JEIICTBIS PaCCMAaTPMBAEMBIX JKMBOTHBIX Ha BO3JYILIHbIE
orieparum, IPOBOfIMMbIE B a3POMOPTaX.

BI/I)I CTAaTbM: TEMATNYIECKOE VICCIIEOBAHNIE — aHA/IN3 PE€ATIbHBIX C/TyJaeB

KmoueBble cmoBa: 6€301acHOCTD I10/1€TOB, CTOZIKHOBEHNE C )KUBOTHBIMMI, a9POIIOPT, YIIPAB/I€HNE PMICKaMI

1. Introduction

Compared to bird presence, the issues regarding the pre-
sence of terrestrial wildlife at airfields and the threats it creates
to air traffic occupy decidedly less space in literature [1-5].
This probably stems from the number of collisions and other
forms disturbance of avition operations involving terrestrial
animals being incomparably smaller than the correspon-
ding figure for birds. Cumulative data from many countries
shows this [3], [6-8]. The leaders of threat rankings, causing
much greater problems at airfields than birds do, are Cervi-
dae deer.This is because a very high percentage of aircrafts
sustain damage [1], [5], [9] when they hit this animal. Ter-
restrial wildlife occurs at European airfields as well, seriously
impeding landings and take-offs [7-8], [10]. In the context
of strikes, it is worth pointing out that collisions generated
other disturbances of aviation operations because they made
it necessary to remove the carrion from runways. The aim of
this study is to present the ecological aspects of the effects
terrestrial wildlife has on flights at civil aircrafts in Poland.
Four species of mammals - roe deer (Capreolus capreolus),
red deer (Cervus elaphus), european hare (Lepus europaeus),
red fox (Vulpes vulpes), and wild boar (Sus scrofa) are consi-
dered because they are know as species which disturb aviation
operation on airfields

2. Materials and Methods

Raw data from protocols obtained from the State Com-
mission for Aircraft Accident Investigations (2006-2009)
were used to quantify the effects of terrestrial animals on air-
craft operations at 7 Polish airfields. They were identifed by
the International Civil Aviation Organization (ICAO) codes:
Warsaw-Okecie (EPWA), Krakéw-Balice (EPKK), Wroctaw
-Strachowice (EPWR), Bydgoszcz-Szwederowo (EPBY) Ka-
towice-Pyrzowice (EPKT), Mielec (EPML) and Goleniéw
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(EPSC). Protocols of the Commission were obtained from
the websites (www.mi.gov.pl) as reports in the form of PDF
files, as well as from the portal called PortaldlaPilota (www.
dlapilota.pl). The author standardized statistics involving ans
imal-aircraft interaction by the number of seasonal and diel
aircraft movements at each airport. The seasons were defi-
ned in the following manner: winter (December-February),
spring (March-May), summer (June-August), and autumn
(September-November). Further, day and night were divided
into 4 time intervals: 1: 9:00-15:00, 2: 15:00-21:00, 3: 21:00-
3:00, and 4: 3:00-9:00. Relative to associated sample sizes, the
author used the chi-square test, Fisher’s exact test and G-test
[11] to test the hypotheses.

3. Results

A total of 117 cases of the effects on aviation operations
were analysed, including 31 collisions with the discussed an-
imals (table 1, table 2). Landings predominated among the
aviation operations effected by the discussed animals: 72
(61.5%). Effects on flights were reported in the case of only
45 take-offs (38.5%). This difference in frequency turned out
to be significant (x* = 6.23, df = 1, p = 0.013). Among aviation
operations effected by deer, 31 (64.6%) were landings and 17
(35.4%) were take-offs of aircraft. Hares also interfered mostly
with landings: 29 cases (63.0%), interfering with only 17 take-
offs (37.0%). The differences in the frequency of the effected
operations significantly diverged from equal predictions only
in the case of roe deer: (x> = 4.08, df = 1, p = 0.043). No such
regularities were found for hares: (x> = 3.13, df = 1, p = 0.08).
In regard to foxes and wild boars, the number of disrupted
take-offs was the same as that of disrupted landings: 9 and 2,
respectively. A red deer disrupted one landing. A comparison
of the frequencies of disrupted landings demonstrated that
there was a statistically significant difference in the frequency



RESEARCH AND DEVELOPMENT

Please cite as: BiTP Vol. 42 Issue 2, 2016, pp. 57-63

MCCJIENOBAHVIA 1 PA3BBUTUE

of disrupted landings between roe deer, hares and foxes (G
=29.3, df = 2, P < 0.01). A similar difference was found for
take-offs (G = 22.0,df =2, P < 0.01).

The period of high threat from terrestrial mammals at
Polish airfields was observed in the winter, when as many as
40 disruptions of aviation operations were reported (34.2% of
total), whereas in spring, summer and autumn the following
number of disruptions took place, respectively: 36 (30.8%), 26
strikes (22.2%) and 15 strikes (12.8%). Differences between
seasons in the frequency of disturbances caused by terres-
trial wildlife were statistically significant (y* = 12.8, df = 3,
p = 0.0051). In the case of roe deer the greatest number of
disruptions of aviation operations was reported in the win-
ter: (24.5%), including 13 (37.1%) in January, and not a single
case of aviation operation effected by roe deer was reported in
July (fig. 1). There were no differences between seasons in the
frequency of disturbances caused by roe deer: x> = 16.5, df =
3, p = 0.0009. Foxes most frequently disrupted aviation oper-
ations in the winter, when 6 such cases were reported (33%),
with 4 cases occurring in December. Worth noting is the fact
that no disturbances from foxes were reported in March,
April, June and September (fig. 1). Unlike in the case of roe
deer and red foxes, the largest number of disruptions of avi-
ation operations caused by hares was reported in the spring:
21 (45.7%), including 10 (21.7%) in April (fig. 1). The peri-
ods of particularly high frequency of disruptions were spring
and summer, when as many as 67% of the reported cases took
place (fig. 1), contributing to differences among seasons (x* =
11.9, df = 3, p = 0.008).

Looking at all of the reported disturbances of aviation op-
eration in the circadian cycle, we can see that they were th
most numerous in the first and second time interval, when
a total of 81 cases (69.2%) took place. During the four periods
of night and day, the frequency of disturbances of operations
differed from equal predictions (x> = 25.5, df =3, p < 0.0001).
In the evening time interval (15:00-21:00), the highest per-
centage of disturbances was observed for as many as 4 species:

DOI:10.12845/bitp.42.2.2016.5

roe deer (43.8%), hare (34.8%), fox (61.1%) and wild boar
(75.0%) (fig. 2).

In the circadian rhythm, no disturbances were reported
for hers of roe deer in the 21:00-3:00 time interval, while in
the remaining three time intervals the frequency of distur-
bances caused by herds of roe deer was evenly distributed,
and did not diverge from the equal predictions: x> = 0.363,
df =2, p = 0.834 (fig. 2). Disturbances caused by herds of ha-
res took place mainly (75.0%) in the morning time interval
3:00-9:00 (fig. 2). In the context of the observed disturban-
ces, sociability appears to be significant for the two species:
roe deer and hare. Disturbances caused by herds of roe deer
(N=22) and hares (N = 4) were reported, respectively. Analy-
ses showed that disturbances from the herds of roe deer were
more frequent in the autumn-winter period compared to the
spring-summer period: 16 (53.3%) vs. 6 (33.3%), but the dif-
ferences turned out to be insignificant: Fisher’s test (one-tailed)
p = 0.147. No interference of the herds of hare with aviation
operations was observed in the autumn-winter period. They
were observed in the spring-summer period, when 4 such
cases were reported, constituting 8.7% of disturbances from
hares. Majority (n=21) of collisions (67.7%) took place during
landings and only 10 (32.3%) during take-offs (table 2).

A majority of these collisions - 10 (55.5%) - took place
during landing. In regard to deer, a total of 8 collisions with
aircraft were reported (table 2), which constituted 16.3% of
the analysed disturbances involving these ungulates. Ho-
wever, only one collision occurred during the take-oft and
only one involved a red deer; all the others were caused by
roe deer. Five collisions with foxes were reported, which con-
stituted 27.8% of all disturbances involving these predatory
mammals. Just like in the case of deer, only one collision with
a hare took place during take-off. Aircraft strikes were not
reported only in the case of wild boars. As indicated above,
the greatest number of collisions with terrestrial wildlife was
observed in spring, but as many as 72.7% of all collisions that
occurred at that time involved European hares. As many as

Table 1. Context of animal effects on aviation operation conducted at civil airfields in Poland

Speci Take-offs Landings Total
pecies
N % N % N %
Roe deer 17 37.8 31 43.0 48 41.0
Red deer - - 1 1.4 1 0.9
European hare 17 37.8 29 40.3 46 39.3
Red fox 9 20.0 9 12.5 18 154
Wild boar 2 44 2 2.8 4 34
Total 45 100 72 100 117 100
Source: Own elaboration.
Table 2. Context of terrestrial wildlife strikes at civil airfields in Poland
Speci Take-offs Landings Total
pecies
N % N % N %
Roe deer 1 10.0 6 28.6 7 22.6
Red deer - - 1 4.8 1 32
European hare 8 80.0 10 47.6 18 58.1
Red fox 1 10.0 4 19.0 5 16.1
Wild boar - - - - - -
Total 10 100 21 100 31 100

Source: Own elaboration.
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55% of the collisions involving these animals took place from
spring to summer (fig. 3).

However, the performed analyses show that it is winter
that was a particularly dangerous period. Although only
26.7% of the collisions with all the animals discussed here
took place in that season, they included as many as 50% of
roe deer strikes that were the most dangerous for the pas-
sengers and the crew (fig. 3). There was a significant differ-
ence in the frequency of disturbances caused between the
three species posing the greatest threat at airfields (roe deer,
hare, and the fox): (G = 9.24, df = 2, P < 0.05). The greatest
numbers of collisions were reported in the second and third
time interval: 18 (58.1%) and 8 (25.8%), respectively. Only
3 (9.7%) and 2 (6.5%) strikes occurred in the first and the
fourth time interval. A significant difference in the frequen-
cy of collisions with the studied animals (roe deer, hares,
foxes) existed between time intervals: (G = 19.7, df = 3,
P <0.01). Sixteen collisions with hares (34.8%) also required
removal of hare carrion from the runway. Only 2 (4.2%) cas-
es of disturbance caused by the removal of roe deer carrion
from the runway was reported.

The difference in the frequency of aviation operations dis-
rupted by the removal of hare carrion and the correspond-
ing figure for the removal of roe deer carrion was significant:
Fisher’s test (one tailed): p = 0.0001. In the case of other an-
alysed animals no disturbances of this kind were reported.
The above data mean that as many as 15.4% of disturbances
of aviation operations was connected with carrion removal.
During one case of disturbance of aviation operations (late
January 2008) at EPWA airport a fox was observed appearing
on the runway at a hare carrion. In late December 2007 at
EPKK airport a case was observed of a fox and a herd of roe
deer appearing simultaneously on the runway.

4, Discussion

A relatively large number of disruptions of aviation opera-
tions caused by Cervidae deer, mainly by roe deer, at airfields
in Poland can be interpreted as resulting from a clear and un-
controlled increase in the population size of these ungulates
in Poland, leading to overabundance [12]. Europe, including
Poland, has also witnessed a dynamic increase in the popu-
lation size of foxes, which can be directly connected to the
not entirely well thought-out campaign of supressing rabies,
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where rabies has been infecting the limited population of fox-
es for years [12- 15].

Unlike the mentioned mammals, the European brown
hare in particular has experienced a dramatic decline in many
European countries [16-17]. Still, European brown hares ap-
pear at airfields in Poland due to the presence of large grassy
areas and preferred forage plants, such as clovers (Triforium)
spp. and others, constituting the food basis for them [10],
[18-20]. Panek and Kamieniarz [21] found that the density
of the European brown hare in different landscapes of Poland
(1981-1995) ranged from 0.07 to 5.18 individuals/km? (based
on hunter take). However, airfields are areas where hares are
not subject to hunting pressure, nor active lethal control by
airport staff. For example, counts at one military airfield re-
vealed densities of 2.7-3.4 individuals/km? estimates higher
than in other areas in Poland and despite pressure from foxes
[10]. Still, due to the lack of hunting management in the area
of airfields, hare individuals most probably led a sedentary
life there, while results of field work show that harvesting may
intensify migration tendencies in these mammals [22].

The factor undoubtedly conducive to the presence of roe
deer at Polish airfields are grass surfaces used as pastures is the
presence of tree-covered and bush-covered areas [10], [23], en-
suring the possibility of undisturbed rutting and calving [23-
25]. Unfortunately, also against standard recommendations
concerning animal strike prevention [26], there are water bod-
ies and watercourses functioning there satisfying the needs of
mammals and birds residing there [10], [20], [23].

What is additionally conducive to the presence of terres-
trial mammals discussed in the article at airfields in Poland is
many years of very serious neglect connected with the lack of
fences at Polish airfields [10]. Analyses of data from Poland
showed that in the winter (December, January and February)
as many as 50% of disturbances of aviation operations from
roe deer and as many as 60% of all collisions with roe deer
took place. In the USA between 1990-2009, 879 collisions
took place of civil aircrafts with white-tailed deer. There ap-
peared to be some seasonal patterning in incident frequency,
with deer incidents increasing overall from January to No-
vember and peaking in October and November (30.7%) [3].

It should also be emphasized that Polish results of pheno-
logical analyses of road collisions with roe deer show some
resemblance to the results from airfields: two peaks of col-
lisions were found there in the year cycle: April-May (33%)
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Fig. 1. Annual distribution animal effects on aviation operation at civil airfields in Poland
Source: Own elaboration.
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and December-January (23%). However, a majority of fatal
strikes of roe deer on roads occurred in May, which coin-
cides with the period during which individuals, are active
in marking and defending their territory [27]. Similar tend
dencies were found in Slovenia, where a majority of crashes
occurred in April and May [28]. In Denmark road accidents
when roe deer are killed were at its highest in June-July and
September-October period [29]. Not without importance for
collisions at airfields is the fact, that in winter in open land-
scape roe deer form larger herds compared to roe deer associ-
ated with forest complexes [30], which strongly corresponds
with the obtained results showing that disturbances from roe
deer herds were more frequent in the autumn-winter period
than in the spring-summer period. The hare is a crepuscular
species [31], which well explains the high number of distur-
bances caused by this species between 15:00 and 21:00. The
period of particular intensity of disturbances caused by hares
is the March-August period, when a majority of collisions
took place. The above can be strongly related to the intensi-
ty of hare reproduction, since it is precisely then that litters
occur which are significant to the population size [18], [32].
High frequency of collisions with hares has also been found in

3:00-9:00 9:00-15:00
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autumn, which is a phenomenon related to high mobility of
individuals resulting from very intensive foraging, especially
females in the period of rebuilding fat stores after the breed-
ing period [33]. Probably an important role in the processes
described in this article is played by the experience of indi-
vidual hares in avoiding aircrafts. Concluding the analyses of
the collected material with reference to the phenology of dis-
turbances, including collisions, we find that winter, which is
regarded as the period with a lower incidence of bird strikes at
the airfields of Poland and Europe [34] is a period with a high
incidence of terrestrial animal strikes.

Collisions of aircrafts with terrestrial animals generate
the emergence of carrion resources. Its portions are an at-
tractive food source for carrion eaters, which, in the condi-
tions of Central Europe, are carnivore (Carnivora) as well
as birds: raptors, corvids (Corvidae) and gulls (Laridae) 7],
[35-36]. The above animals penetrate airfields and may be
lured by the carrion sources lying on runways, constituting
a very serious threat to the performed aviation operations.
For many airfields in Europe, avian facultative carrion eat-
ers are causes of collisions [6], [8], [34]. In this context, it is
worth noting that even a very small portion of mammalian

15:00-21:00 21:00-3:00

Fig. 2. Twenty-four hour distribution of animal effects on aviation operation at civil airfields in Poland
Source: Own elaboration.
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carrion, attracting carrion eaters, can be the cause of very
serious collisions [7].

There are airports in Europe where collisions with foxes
constitute a noticeable percentage of animal strikes [8], [37].
Therefore, it is worth discussing more broadly the determi-
nants of fox presence at the airfields in Central Europe. In the
light of the analyses presented here as well as other studies
conducted so far [10], this presence is higher in winter. These
mammals, specialized in catching voles Microtus sp., encoun-
ter problems connected with the decrease in the availability of
those rodents, which has its source in the seasonal reduction
of their density and in the thick snow cover. In response to
these processes, they expand their home range and change
their diet, exploiting carrion and vegetable food [35-36]. In
situations of food shortage, foxes may anticipate hare or roe
deer collisions with aircrafts and penetrate the vicinity of
runways in search of carrion, thus creating a threat, which
found confirmation in this study. Such penetration, aimed at
the exploitation and removal of carrion sources from roads
by foxes, is noted in numerous sources [38-40]. Analysis of
the phenology of disturbances caused by foxes shows that the
largest number of disturbances occurred in December and
May. There is a possibility that it is adult male foxes that gen-
erate the largest number of landing and take-off disturbances
because it is them that are present in open areas and clear-
ly prefer such habitats for foraging [41-42]. In regard to the
high number of disturbances, including collisions, in May - it
stems from that being the period of transition to independ-
ence of the fox cubs. It may also be related to the high mo-
bility of the inexperienced cubs born in April [43-44]. Dur-
ing discussions concerning fox presence at airfields, certain
benefits should also be considered. The results of field studies
indicate a negative impact of fox presence on the breeding of
the bird community in open areas [45]. It must be noted that,
in European conditions, due to the similarity of food nich-
es (with preferences for voles) [35], [46-48] foxes are on the
one hand competitors to birds frequent at airfields - com-
mon buzzards (Buteo buteo), rough-legged buzzards (Buteo
lagopus), and kestrels (Falco tinnunculus) — by depleting food
resources. On the other hand, they can modify the net of for-
aging activities of these species by scaring them away from
low perches usually located near runways (such as navigation
lamps, main runway curb signs (Kitowski I. - personal un-
published data). Detailed studies carried out in Poland also
demonstrate that the fox’s food contains other birds as well,
including heavy ones, frequently observed at airfields [35].
It is also worth stressing that foxes are much more active at
night, particularly in urbanized areas [49-50] where air traffic
is considerably lighter.

The presence of the discussed mammals on the Polish air-
fields inspired actions aimed at minimizing their stay there. As
mentioned above, they consisted mostly in fencing the airfields.
Still, the fencing did not begin until the beginning of the present
century. Moreover, typical for many airfields are holes and tunnels
under the fences enclosing them [10]. On the other hand, many
mistakes have been made in the process of fencing, such as enc-
losing an airfield together with the ungulates residing there and
catching them afterwards [10], [23]. The removal of the carrion
of all the animals discussed here is also implemented as part of
FOD (Foreign Object Derbis) procedures. Additionally, regular
operations of catching hares, deer and badgers (Meles meles) are
carried out in the area of airfields where this problem exists [23].

5. Conclusions

In conclusions it should be pointed out that:
1. Roe deer have the biggest influence on flight safety at Po-
lish airports.
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2. As opposed to birds, the biggest threat generated by
mammals took place during winter.

3. Mammmals disturbed landings more frequenly than take
offs

4. Wildlife strikes were the most frequent in May, but the
most dangerous for passengers and the crew hits with roe
deer were related to winter.

5. Studies of wildlife strikes at Polish civil airports should
be continued.
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