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THE ANALYSIS OF AIRPORTS' PHYSICAL FACTORS IMPACTS ON WILDLIFE

The impacts of manmade structures on wildlife are often underestimated due to misbelieve that wild animals avoid living in close
proximity to any kind of technogenic object. However, such objects may offer a range of benefits to animals and thus become points
of attraction, being still a source of hazards for these living organisms. The airports are considered to be dangerous industrial faciliti-
es for they create chemical and physical pollution, as well as host a variety of biohazards, originating from transported items and den-
se groups of population. Meanwhile they are often located outside the urban areas in previously pristine areas, specially allocated for
this purpose and animals, whose habitat they occupy undergo all these impacts equally with passengers and staff. The aim of the re-
search is to conduct differential analysis of physical factors of influence within the airport impact area and evaluate the negative
trends for exposed animals. The physical factors were divided into the physical objects and physical fields. The assessment of these
factors was based on the data obtained using special metering equipment for measuring the level of noise, light and electro-magnetic
pollution, while the intensity of visual pollution and fragmentation effects by airport infrastructure were evaluated using qualitative
approach. The airport facilities itself and ground access infrastructure are showed as the causes of habitat destruction by barrier and
edge effects, as well as structural transformations of landscapes, in particular, relief and phytocenosis. The impact of physical fields
coming from the airport territory is formed by light, vibration and electro-magnetic pollution. The intensity of considered factors is
different, but the sensitivity of laboratory animals to these factors is high enough to cause a range of effects. However, the methods
for mitigation of some other airport impacts can exacerbate the value of the existing sources of impacts. The light pollution is measu-
red and defined as the most significant and damaging. Thus, there is a clear need to pay attention to the interactions between an air-
port and wildlife to reduce the intensity of negative effects. The predicted and described effects for wildlife could be very diverse, but
they need verification by field surveys in the impacts areas of airports is highlighted.
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stress factors, aggregated here as physical impacts, which
wildlife is exposed to due to activity of airports and their
infrastructure.

In order to reach the set aim the relevant research tasks

Introduction

The work of civil aviation facilities has very strong im-
pact on the society development trends, as it is able to sha-
pe the trade, tourlsm. and education pat.tern. I.t demands acti- were formulated:
ve development of infrastructure, which raises a range of . .

ial and . ¢ . d includi ® analyze the effects of airport structures on the environment;
Soclal and economic controversies and concerns, mcluding ® measure the level of physical factors intensity: vibration, visual,
environmental. However, these concerns are more connec- electromagnetic and light pollution;
ted with potential human health issues, neglecting the im- e compare the results with data available on the threshold levels
pacts of civil aviation facilities on wildlife. of pathological effects observed in wildlife.

Object of research is the interaction of wildlife with Scientific novelty of the research is formed by presenting

manmade structures.

Subject of research is the physical effects of airports on
wildlife.

The aim of the research is to consider the potential

for the first time the effects of civil aviation facilities on ani-

mals with assumptions about the potential pathological pro-

cesses, resulted from exposure to their physical factors.
Practical significance of the research results — the obta-

IHpopmauis npo asTopis:

Papomcbka Mapraputa MupocnaBiBHa, KaHA. TeXH. HayK, AoueHT, kKadeapa ekonorii. Email: m.m.radomskaya@gmail.com;
https://orcid.org/0000-0002-8096-0313

Fopo6uos IHOKeHTili BragucnaBosuy, acnipaHT, kKadegpa ekonorii. Email: inimyo7 @gmail.com;
https://orcid.org/0000-0001-6890-4370

YepHsak Jlapuca MuKonaiBHa, KaHA,. TeXH. HayK, AOLUEHT, Kadeapa ekonorii. Email: specially@ukr.net;
https://orcid.org/0000-0003-4192-3955

TuxeHKo OKcaHa MuKonaiBHa, KaHA,. TeXH. HayK, AoLeHT, Kadeapa ekonorii. Email: okstih@ua.fm;
https://orcid.org/0000-0002-6459-6497

LuTtyBaHHA 3a ACTY: Pagomcbka M. M., Fopobuos |. B., YepHsak /1. M., TuxeHko O. M. The analysis of airports' physical factors impacts
on wildlife. HaykoBui BicHuk HNTY YKpainn. 2021, 7. 31, Ne 3. C. 74-79.

Citation APA: Radomska, M. M., Horobtsov, I. V., Cherniak, L. M., & Tykhenko, O. M. (2021). The analysis of airports' physical factors
impacts on wildlife. Scientific Bulletin of UNFU, 31(3), 74-79. https://doi.org/10.36930/40310311

74 HaykoBuii BicHuK HNTY YKpainu, 2021, 1. 31, Ne 3 Scientific Bulletin of UNFU, 2021, vol. 31, no 3



ined data should be applied in the amendment of nature
protection activity for the improvement of the environmen-
tal performance of airports.

Analysis of recent research and publications. There is
a wide range of medical research results by L. Tauri, J. Nri-
agu, B. S. Cohen, K. H. Jung, A. Kobayashi, D. Westerdahl
and others, showing that airport emissions provoke respira-
tory effects in humans and probably the same results are va-
lid for air breezing animals. The health effects of aircraft
noise are also intensively studied, in particular in the works
of S. Morell, D. Huang the connection of vascular disorders
to the activities of airports was well substantiated. Simi-
larly, the airport noise can generate stress and jeopardize
wildlife reproduction, as it is shown in the works by R. D.
Alquezar, P. A. Anderson, J. R. Barber, E. M. Bayne, A. E.
Bowles. However, not many researches were found to men-
tion possible effects of other physical factors on animals.
The impacts on radar systems are known to be present, as it
is shown by E. Sheridan, T. L. DeVault, B. Bruderer, and J.
Everaert, but the light pollution from airports, vibration are
not well studied yet.

Problem statement: airports as sources of physi-
cal impacts for wildlife

Any modern airport is a system of manmade objects
with elaborated structure and hierarchy. Being such a
complicated industrial facility an airport include numerous
sources of impacts both living and non-living environments
are exposed to.

The assessment of physical factors of airport influence
on wildlife should be conducted in 2 fields. First of all this
is the direct impact of physical bodies or material objects,
an airport is made of. The other issue is the physical polluti-
on, spread beyond the borders of an airport facility.

Structural elements of airports. Airports require vast
territories, mostly occupied by two main components — run-
ways and terminal buildings, as well as maintenance han-
gars, parking, and other facilities. The runway remains the
most important organizing element, taking at least 500 hec-
tares of land, demanding on the scale of an airport's operati-
ons. This is the first disturbing element for wildlife, and the
intensity of disturbance depends on the location of the air-
port.

The most important is their location in relation to urban
centers: normally airports have been placed outside the citi-
es to reduce discomfort for residents due to aviation noise
and to provide efficient maneuvering for aircrafts. But this
increases the possibility of contact between animals and air-
port facilities, because it is an intrusion into natural areas
previously not transformed and visited by people. After the
beginning of construction wildlife is stressed by the noise
and pollution and thus forced to move to other territories.
But this is the case for major animals, while smaller ani-
mals, like rodents may find such changes useful, as they re-
ceive new forage areas with reduced predator pressure. This
leads to overpopulation, diseases propagation and creates
threats to equipment integrity.

Nevertheless, many airports built over 30-40 years ago
at the city outskirts are now located at the edge or even insi-
de the developed urban areas. In such situation an airport
becomes a new spot of nature for scanty urban fauna, in
particular birds: they use airfields to look for food, beco-
ming a problem for flights safety. At the same time some
animals feel uncomfortable at huge open spaces and this al-

so prevents their normal activity. Leveling of relief and dra-
inage of territories is also a problem, especial for wetlands.
Forced to leave traditional areas some of the birds move to
the airport areas and try to find new residence there, cau-
sing problems for air traffic and operations.

Airport location issues. As for the specific location of
an airport it is chosen accounting multitude of factors, each
of which has certain interactions with wildlife:

1. The demand for a particular airport services defines
the types of aircrafts, accepted by the airport and thus af-
fects the number and length of runways and the size of air-
port terminals, and therefore the physical size of the airport
itself. The larger the airport is, the higher the need for terri-
tory transformation and area seized from wildlife habitats
are. This seems to be obvious, but it exacerbates the above-
described problem of free spaces.

2. Runway configuration affects the choice of an airport
placement in terms of the possibility to build intersected or
parallel runways. The better option for an efficient airport is
parallel runways, but they need 30 % more territory. Under
such conditions more populations and habitats will be af-
fected. Moreover, intensive traffic and big aircrafts create
additional cumulative aposematic effect on animals, due to
increased noise and movement of huge objects.

3. Altitude affects the diversity and nomenclature of bi-
ota in the area of airport location. In those cases, when an
airport is located at higher altitudes it will demand longer
runway, but simultaneously the area available for construc-
tion is limited. As a result the needs of local wildlife are not
accounted in the decision making process.

4. Climate conditions, in particular humidity and tempe-
rature, are the most important factors in terms of species
composition typical for the territory of airport placement.
Local variations in prevailing winds have effect on the
birds' migration and food relocation. From more local point
of view, the combination of climatic parameters define how
attractive the airfield will be for animals and which of them
are attracted. For instance, the airfield may be dryer or vice
versa richer in greenery, as compared to adjoined territory,
and thus attract certain species and favor or threaten their
survival, depending on the level of animal control activity
at an airport.

5. Topography is important for the choice of airport pla-
cement, as it needs the flat relief. If the latter is created by
intrusion of man this heavily affects the local habitats qua-
lity and microclimate conditions, which will finally lead to
transformation of local biocenosis.

6. Environmental considerations are partially accounted
in the choice of airport location and normally they are loca-
ted away from the sensitive areas. However, if an airport
was build long time ago, its location could be chosen omit-
ting the specifics of local ecosystems, as they were not
known.

7. Adjacent land uses affect the activity and expansion
of an airport. If there is a choice of possible territory to be
added to an airport, than the competition between valuable
agricultural land and natural areas may be not positive for
natural zones.

8. The operational processes, namely aircrafts flight is
affected by the presence of certain obstructions, like moun-
tains, hills, and heavily built-up areas. Additionally flying
over residential areas may be limited to certain hours by no-
ise restrictions. The same may be applied to flying over
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protected areas. However, it doesn't cover those natural
ecosystems without the protection status.

9. Intensity of flights is an important issue in terms of li-
mits for the available airspace and constrains for new air-
port operations. The same factor affects the risks of bird
collisions and increases pressure on living organisms from
busy sky, producing noise and pollution. This is especially
true for those metropolitan areas, served by few airports
with overlapping airspace, like in London, Moscow, San
Francisco, Paris, New York, Seoul, Tokyo, Shanghai, and
Washington.

Airport ground access. The crucial element of the civil
aviation infrastructure is that an airport must be accessible to
the communities it serves. As a result any airport needs spe-
cific line objects, namely highways, railways or subway to
provide access to it. The connecting infrastructure to the air-
ports located outside cities at the distances over 10 km has a
range of serious implications for wildlife. The lines of road
dissect the pristine natural areas and cause the fragmentation
of habitats — a common problem of the modern times. The
traffic intensity is the decisive parameter for the problem:
highway with more than 10000 vehicles per day makes such
road impermeable barrier for almost all species [4].

If an airport is located less than 5 km away from an ur-
ban area its effect is not very profound as the territory wit-
hin the suburban zone is already changed and sensible ani-
mals have moved away from the territory. Our research has
showed that the diversity of the biocenosis at suburban area
is at least 2.5 times lower as compared to the same territori-
es without human intervention. This is especially true for
railway and metro connections. Highways give rise to the
same problems, but they are also associated with higher in-
cidence of wildlife — vehicle collisions, which put both pe-
ople and non-human animals at risk. Basically, the frag-
mentation affects all types of land animal movement — mo-
ving in search for food and shelter, mating search and terri-
tory care. These will definitely put animals under the lethal
risks due to starvation, lack of inter-individual communica-
tion or protection from predators. Seasonal migrations and
availability of land for youth are also affected and contribu-
te to genetic diversity [6].

Additionally roads as well as airport facilities impacts
spread far from the immediate borders of the facility, cre-
ating edge effect, when wider areas around and along these
objects are not comfortable for animals, due to pollution
and change of plant diversity, distorted by intrusion of ru-
deral and alien species. This threatens the food reserves for
animals and imposes risks as some of the newcomers can
be dangerous for animals, cause allergic reactions in hu-
mans and problems for agricultural fields.

The injuries to animals are less cared and noticeable, but
the mortality is the problem visual to anybody. Unfortuna-
tely, there is no good method to mitigate this problem and
all of the applied are not free from serious shortcomings.
For instance, the major method to reduce the possibility of
collisions with animals is setting the fences along the road,
but this aggravates the fragmentation effect and ruins con-
nection between separated parts for all animals except
birds. Another example is the cutting tall trees along the ro-
ads to prevent entering the exact edge of the road by wildli-
fe gives possibility to avoid serious collisions with large
animals, but simultaneously increases the destruction of ha-
bitat, edge effect and loss of food and shelter for birds.

Most of the airport possesses two types of ground ac-
cess — highway in combination with metro or railway. Pla-
cing two or more forms of transport infrastructure along the
same corridor (in the immediate vicinity) may be positive
for some species, since only one barrier is created. But as in
the case with fences, such solution increases the barrier ef-
fect for other species [13].

Separate attention should be paid to birds. The primary
concern is about the minimization of collision risks, which
is provided by the ornithological control department of air-
ports. The use of deterging methods has negative impact on
birds, but it is considered acceptable as compared to possi-
bility of aircraft accidents. Nevertheless there exists a prob-
lem of collisions with airport towers. This is resulted by
temporary meteorological conditions, which either reduce
visibility or lead to low cloud ceiling, hiding stellar cues for
birds' orientation [4]. From the other side, birds don't feel
disturbed about barrier effects of airport facilities and gro-
und access roads directly. However, the indirect impacts
can be considerable as their food base could shrink. They
could be also limited in their habitat area and lack shelter
and nesting places due to deforestation.

Methods and materials. The physical factors of airports
are different in nature and they need to be evaluated using
different approaches. The intensity of physical fields was
measured using special equipment. Thus, the light pollution
was measured via standard photomery with Luxmeter Yu-
116 and complemented with visual observations The level
of vibration was measured with the vibrometer Wintact
wt63B, which was placed on the of soil ground, but not on
the solid covers, like concrete or asphalt. Electro-magnetic
field intensity was tested with the electromagnetic field me-
ter I13-31, which is used to detect and control biologically
hazardous electromagnetic radiation. It works within the
high-frequency ranges typical for airports.

In all cases measurements were conducted around the
airport outside its industrial area at the points at four geog-
raphical directions from the airport, where there are no arti-
ficial structures and the plant cover is well preserved. The
measurements were conducted in summer 2020.

A serious issue for the assessment is the absence of any
regulations or threshold value of physical impacts on ani-
mals. In order to process the results, obtained in this rese-
arch, the experimental results from open access publicati-
ons were used.

Research Results

Traditionally airports are analyzed in terms of noise pol-
lution they produce. In this research we decided to cover
the other important components of physical pollution —
light, vibration and electromagnetic fields.

Light pollution from airports. Due to peculiarities of
aviation services provision, the intensive illumination at air-
ports is a matter of safety and control over operations.
Using the standard luxmeter measurements of illumination
at the vicinity of Kyiv Boryspil and Kyiv Sikorsky airports
were measured in summer and autumn, 2020. The values
varied from 690 to 1125 Lux, depending on the location
(the highest was at the international terminal entrance and
airfield facilities. As a result the level of light pollution at
night around the airport is almost equal to the level of light
at sunrise at the busiest airports — this phenomenon of over-
illumination is typical for all airfields. For those airport lo-
cated in the vicinity of settlements, the specific problem is
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light-trespass, which affects the living activity of people at
the adjoined areas. The light pollution from distant airports
is better defined as clutter — excessive groupings of light so-
urces, which confuse organisms and distract them from the
obstacles, leading to accidents.

Light pollution impacts wild life by complicating orien-
tation in space, change intraspecific interactions, alter pre-
dator-prey relations, and affect animal physiology. But pri-
mary effects of light pollution are observed at plants, whose
living processes are extremely dependent on the light and
cycles of illumination. The most prominent consequences
of exposure to light pollution are disruption of flowering
and developmental patterns. As a result they fail to start flo-
wering, then defoliation and enter the dormancy condition
on time [3]. The resulted damage to plants by winter pro-
cess and reduced reproduction of vegetation species puts
animals to threat of food shortage and lack of shelter.

Birds are actually the most affected by the airport light
pollution, as it prevents normal navigation, circadian
rhythms and mating processes. Insects, which make up con-
siderable part of birds diet are also strongly affected by air-
port illumination, but this may have double effect on birds'
populations: airports attract food for birds in this way, as a
result birds penetrate to the territory of airports in search for
easy food and thus increase both injuries and accidents inci-
dence.

Hydrobiontes in the water bodies within the airport im-
pact area could be also affected by light pollution; in parti-
cular, over-illumination of water surface prevents zoop-
lankton, such as Daphnia, from eating surface algae, which
eventually contributes to algal blooms and elimination of
fish and water plants due to water quality reduction [11].

Finally, it must be noted, that light pollution is also a
powerful deterrent factor for nocturnal animals and it form
a sort of non-material barrier, contributing to habitats frag-
mentation. This is especially true for ground access roads.

Vibration effects on wildlife. Vibration, caused by air-
port is rarely considered as a serious negative environmen-
tal factor. However, the intensity of vibration by landing
aircraft or working engine is considerable enough to be felt
by living organism. Moreover, sources of vibration at the
airport facilities are tightly bounded to the sources of noise
formation: high-level and short-term sources of vibration
are run-ups, engines start-up, take-off and landing; thrust
reversers; high-level and long-term sources of vibration are
taxiing and idle, working auxilliary power units, maintenan-
ce equipment, as well as ground access transport. The hig-
hest impact for wildlife rises from long-term sources, as
they create the hazardous background for living organisms
in the airport area. Still it is necessary to account the atte-
nuation of vibration over the distance, at which representa-
tives of wildlife can be found. The research works show
that it may reduce the vibration speed by a level of at least
one power with 100 m [5].

Vibration plays considerable role in the lives of the
whole spectrum of wildlife, from the simplest to the most
complicated types of organisms, as alongside with sound it
is involved in such vital processes as communication, inter-
personal (especially, mating and parents-young relations),
population (territory occupation) and interspecies (predator-
prey) relations, foraging and food storage, survival strategi-
es etc. [7]. Nevertheless, vibration effects are highly un-
derstudied, although certain facts are known from simple

observations, such as response in different domesticated
and other species prior and in time of earthquakes.

The impact of vibration on an organism depends on the
whole range of equally important factors, such as amplitu-
de, frequency, acceleration rate and others. Yet, one of the
crucial parameters when studying biological effects — is re-
sonance frequency. As soon as biological systems possess
certain tolerance to the factors of influence, to characterize
the possibility of physiological disorders a few ranges of
near-resonance frequencies effects are used: resonance
frequency range (RFR) — range with the highest potential of
the most adverse physical effects; sensitivity frequency ran-
ge (SRF) — levels at which vibration is still perceived and
may cause distress.

Those values are poorly known for most wildlife speci-
es. Those, that are known, exist mostly for domesticated or
highly synanthropic species [9]. For instance, resonance
frequencies for rats are 27-29 Hz (abdomen), 225-230 Hz
(thorax), and 75-80 Hz (head) [14]. For piglets vibration
sensitivity manifests in stress hormones increase and beha-
vior alterations at acceleration of 1 m/sec” and frequency of
2-18 Hz (in case of whole-body vibration) [10]. Similar val-
ues caused avoidance behavior in chicken [1]. Among other
adverse effects cardiovascular processes alteration, fertility
decline, stress and aversion, other neural and muscle altera-
tions in mice, rats, pigs, dogs and rabbits, as well as morta-
lity in mice (at extreme values of 10-25 Hz and more than
140 m/sec’ in case of whole-body vibration for 5-10 minu-
tes) can be mentioned. Alternatively, it has been also inves-
tigated, that exposure to vibration can also have potential
positive implications for organisms. Examples of this can
be the same mice and rats, who exhibited, among other
things, increased fat and bone formation, decrease in bone
volume loss, alterations in serotonin volumes, improvement
of metabolism, improved healing etc. [12].

Yet, such therapeutic effects are possible only at certain
specific vibration values, in highly controlled environ-
ments. Yet it is highly likely, that the most common reacti-
on to the vibration manifestations would be aversion (altho-
ugh in certain laboratory a posteriori research [15] mice res-
ponded to earthquake vibrations with decreased activity).

The measurements of aircraft vibration show that it lies
within the range from 216-256 Hz at the level equivalent to
92 dB [8], and the vibration measured with standard vibro-
meter during the aircraft landing outside the airport territory
was quite low and corresponded the level of 13 dB within
the frequency range of 8-16 Hz. At the given level of the
possible effects will be avoidance behavior of animals,
stress (increasing concentration of cortisol in blood) with
digestive processes disorders and fertility reduction — this
assumptions are based on the results of testing under labo-
ratory conditions.

Effects of electromagnetic fields on wildlife. The sour-
ces of electromagnetic fields (EMF) at the territory of an
airport are diverse and numerous. The most prominent and
known to be the noticeable emitters are radiolocation and
navigation equipment (screens and antennas), control to-
wers, battery and transformation stations as well as other
electric equipment. The measurements conducted by the re-
search group in a range of Ukrainian airports (Kyiv Si-
korsky, Kyiv Boryspil, Odesa) show that the levels of EMF,
created by the above mentioned sources in Ukrainian air-
ports stay within the hygienic standards (they normally fall
within the range 1.2-1.6 V/m) or the processes of radiation
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attenuation reduce the increased levels (the highest values
under antennas are from 32 to 60 V/m) to the acceptable.

However, the sensitivity of wildlife to EMF is higher
than that of humans. Thus, the study shows that density of
nesting, number of youth and overall density of population
in birds decrease by 50-80 % at the areas exposed to
electromagnetic field strength of 3-3.5 V/m [2]. Laboratory
mammals (rats, mice and rabbits) demonstrate behavior dis-
ruption (active avoidance, panic reaction, disorientation and
a greater degree of anxiety) even under the influence of a
power density as low as 0.1-0.4 mW/cm’at 1.5 GHz. The
reproductive disorders are also common among mammals
exposed to high-frequency EMF typical for airports, inclu-
ding miscarriages, progressive drop in the number of preg-
nancies, embryos defects and spatial memory [2]. The
aggregated effects bring populations to dangerously low
number and threaten their extinction without the signs of di-
rect mortality increase. Moreover, animals don't have mec-
hanisms of reaction to EMF of artificial origin, as they are a
new environmental factor, and stay within the exposure
area exacerbating the negative trends in the population. Un-
fortunately, due to the formal correspondence of the EMF
parameters to sanitary standards there is no possibility to
introduce any additional protective measures.

Discussion of the obtained results. Among known ne-
gative airport impacts on the environment, physical factors
are underestimated, except for the noise pollution. The in-
tensity of these factors influence and magnitude of the con-
sequences depend on the exact location of an airport: en-
terprises located in close proximity to an urban area produ-
ce lower individual effects, because such territories have al-
ready been damaged by settlements activity. And in this ca-
se the exact effects of airports are not separated from those
by urban areas. Another important issue is the absence of
any threshold values appropriate for making conclusions
about the real magnitude of negative impacts. The given re-
search relies on the data obtained under controlled environ-
ment conditions, which makes the possible range of deviati-
on under natural conditions quite wide.

Conclusions

1. Airports' activity gives rise to a wide variety of envi-
ronmental externalities, for which only humans are usually
considered as an injured party, but wildlife at the areas ad-
joined to airport facilities is also seriously affected.

2. The analysis of airport facilities structure showed that
there are two groups of physical disruptors: physical bodies
(airfields and ground infrastructure) and physical process,
like vibration, propagation of light and electromagnetic fi-
elds.

3. The airfield as an open space may play both attracting
and repelling role for wildlife, leading to increased morta-
lity or relocation of animals. The same set of problems is
created by ground access roads and parking areas. The most
prominent impact of all the structural objects of airports and
highways is instant and gradual destruction of habitats due
to, correspondingly, construction of facilities and fragmen-
tation of natural ecosystems.

4. Light pollution from airports is very intensive and can
provoke a range of negative effects on mobility, nutrition,
reproduction, physiological processes and biorhythms for
all groups of wildlife. The measurements at the airport area
(Kyiv Boryspil airport and Kyiv Sikorsky airport) at night

time show the values over 1000 Lux, which are few powers
over the natural illumination.

5. Vibration is measured to be quite insignificant outsi-
de the airports territories, but animals are known to be more
sensitive to vibration and research results from lab experi-
ments demonstrate a range of behavioral disorders among
lab animal subjected to constant effects of vibration.

6. EMF at the airports turned to be low enough to meet
the requirements of sanitary standards. However, as in the
case with other physical factors, animals are more sensitive
to the low-level EMF, which accompany the activity of air-
ports and numerous research works prove animal health
risks from exposure to EMF.

7. Predicted negative consequences from airport activity
for living organisms are defined based on the results of lab
experiments and must be supported by field data, which are
currently unavailable and will be the next stage of research.

8. Methods and equipment used to prevent animal con-
tact with sources of hazard at airports and access roads are
often the reason of additional negative action and pressure
and need to be improved. However, light pollution and
fragmentation — the most significant consequences of air-
port physical factors impacts — can be efficiently mitigated
without causing harm to animals. Simultaneously, there is
need to reconsider the need and parameters of buffer zones
around the airport territory in order to prevent both violati-
on of technological processes safety and reduce negative
impacts of physical factors on animals. However, this task
still lacks reasonable solutions due to habitats fragmentati-
on issues.
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Hayionanenuii asiayitinuii ynieepcumem, m. Kuis, Ykpaina

AHAJI3 ®I3BNYHUX YUHHUKIB BIIJIUBY AEPOIIOPTIB HA ®AYHY

JlocmikeHO BIUIMB aepolopTiB HAa TBAPHH, apeayidl SIKUX IEePEeTHHAIOTHCS 31 CIOpyJaMH Ta iH(PacTpyKTypoOIO aepoIropry.
3nificHeHo MudepeHniaTbHui aHami3 (i3UYHNX YUHHHUKIB y 30HI BIUIMBY aepoINOPTY Ta OLIHEHO HETAaTHBHI TEHACHII [UIS TBapHH,
110 MOTPATULIOTH Mif 1ieH BIutuB. [IpoaHarni3yBaBIIM HassBHI JOCIIKEHHS 3 OLIHIOBAaHHS BIUIMBY a€POIIOPTIB Ha JOBKIJUIS, BCTAHOB-
JICHO, IO MMTaHHSM BIUIMBY IIUX 00'€KTIB Ha AMKUX TBApUH MPHUILICHO MaJIo yBary, a OilbIIe 30CepepKeHO HacaMIepe | Ha yoesme-
YeHHI MOJBOTIB, TOOTO 3ac00axX BiUIIKYBaHHS TBapHH, SIKi TAKOXK CTAIOTh JUKEpETaMH HETaTHBHUX BIUIMBIB Ha XuBI opraHizmu. I1ix
Yac BUKOHAHHS JOCHIKEHHS (i3UIHI YMHHUKY MOUIEHO Ha ABi TpynHy — (Gi3udHi 00'ekTH Ta ¢i3udHi nons. s OLiHIOBaHHS 1HTCH-
CHBHOCTI BiAIOBITHHUX THIIIB 3a0pyIHEHHS BUKOPUCTAHO CIeNiaJbHe 00JIafHAHHS Y IMO€AHAHHI 3 SKiCHUM aHami3oM. [loka3aHo, mo
OyAiBIi Ta CIIOPYAU aepOIOPTY, a TAKOXK MiA'I3HA IHPPACTPYKTypa CTBOPIOIOTH SICKPaBO BUPAXkeHi Oap'epHUil Ta KpalioBUH eexTH, a
TaKOX NepefdadaroTh CTPYKTYPHI MepeTBOpeHHs penbedy Ta (iToleHo3iB e Ha erami OymiBHUNTBA 1 Hajauli M Yac eKCILTyaTaril
aepOIOPTY IHTEHCHBHICTH BIUIMBIB IiBUIYETHCS Yepe3 HAPOLIYBaHHS 00CATIB IepeBe3eHb Ta Po30yIOBY BiAMOBiAHOI iHPpacTpyK-
Typu. OTXe, IPOAEMOHCTPOBAHO, III0 APOIIOPTH BUCTYNAIOTH iCTOTHIMHU IPHMYMHAMH 3HUIICHHS apeaniB TBapuH. OCHOBHUMH HEB-
paxoBaHUMH (popMamu (PI3UIHUX IIONIB, IO 3IMCHIOIOTH BIUIMB HA JUKUX TBAPUH 3 TEPUTOPIi aeporopTy, € CBITIOBE Ta CJIEKTPO-
MartitTHe 3a0pyIqHEHHs, a TAKOX BiOparlii. BcTaHoOBIIGHO, 110 PiBEHb KOXKHOTO 3 JOCIIDKEHUX THIIB 3a0pYIHEHHS € PI3HUM 3a iHTeH-
CHBHICTIO, aJle, SIK CBIiYaTh CIIeNiali30BaHi JOCIIHKEHHS, YyTIUBICTh TaO0PaTOPHUX TBAPHH JI0 IUX (PAKTOPIB JOCHTH BHCOKA i MO-
e TPU3BOJUTH 10 HU3KM HETaTWBHHUX HACHiAKIB. 3a3HaueHO, IO AOJATKOBHI HETaTUBHUN BIUIMB HA JUKUX TBApUH MOXYTHh MAaTH
JIesiKi IPUPOTOOXOPOHHI 3ac00H, 30KkpeMa ITyMOBi 6ap'epH, sIKi TOCHITIOIOTH (hparMeHTalliio apeaiB. BussieHo, mo HaitHeOe3meuHi-
IIOTO PiBHS JOCATAE CBITIIOBe 3a0pyaHeHHs. Bin3HaueHo HaranbHy nMoTpedy DOCIIANTH B3a€EMOZII0 MK aepOIOPTOM Ta JTUKOO IPH-
pomoro, mo0 3MEHIINTH iIHTEHCHBHICTh HETaTHBHHX HacmifkiB. C(hopMyIb0BaHO NepeNikK MOTEHIIHHUX MIKiUIMBUX HACTIJKIB JUIS
JIMKO{ TIPHPOAH, ajle HaroJOMEeHO Ha HeoOXiJHOCTI NepeBipATH i MPOrHO3M IUISXOM ITOJIbOBHUX JOCTIKEHb y 30HaX BIUIMBY aepo-
TIOPTIB.

Knrouosi cnosa: hparmenraris apealis; cBiTI0Be 3a0pyJHEHHs; TIOBE/IiHKA TBAPHH; €JIEKTPOMArHiTHI 1ous; Bibpamis.
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