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RISK AND EXPOSURE CONTROL OF AVIATION IMPACT ON ENVIRONMENT

Abstract. Till now the exposure analysis and assessment are put in fundament of the system of environment protection
from human activities including the civil aviation. Risk methodology is considered mostly as supplemental tool for this. All
the environmental hazards are subject of occupational (or transportation) safety at the same moment. The risks and of their
impact on human and ecological (ecosystems) health is more valuable assessment than simply an exposure analysis, for
example, a number of people annoyed by noise is more informative value than a number of exposed by noise (over or equal
to specific level) people or simply an area of exposed by noise (of specific level) lands in vicinity of the airport under
consideration. In comparison with noise annoyance, for which higher exposure provides higher number of annoyed people
inside exposed community, for other types of risk agents the severity of health changes is also evident — up to cancer (for
example, leukemia may be caused by electro-magnetic field exposure to people) or direct mortality outcomes. So,
individual and societal risks are becoming more attractive values for decision making process in a number of practical cases
of environment protection, in aviation sector also. To confirm this quite evident now precondition it is important to mention
that a vulnerability of the human or/and eco-system under consideration is important to be assessed correctly, in a number
of cases the vulnerability is possible to be controlled (not only the exposure of the noise or other factor being controlled!) to
reach a final result of protection from a hazard(s). For example, considering noise annoyance, a complementary to
Balanced Approach to aircraft noise management the community engagement is recommended (ICAO Cir. 351).For this
was launched EU H-2020 project ANIMA (Aviation Noise Impact Management through Novel Approaches) for this to
find the better communication solutions between exposed by noise community and authorities responsible for noise
management.
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Introduction

Aviation is considered as important contributor to
economy, employment and a number of social issues
locally and globally. Aviation is a subject of huge
concern as one of the important types of human
activities impacting the environment — once again
locally and globally. Today the list of the impacts,
usually considered during Environment Impact
Assessment procedures for any new activity or
infrastructure implementation in aviation sector, is quite
long. It includes human health problems, biodiversity
damage, climate change, etc. But even a short list of
priority types of the impact needs for tremendous efforts
realized to assess and control them in permanent and/or
periodic ways. Environmental risk factors include
chemical, physical and microbiological hazards,
accidents, vectors (vector borne diseases).

Till now the exposure analysis and assessment are
put in fundament of the system of environment
protection from human activities including the civil
aviation, risk methodology is considered mostly as
supplemental tool them. Good example for that is a
balance approach (BA) to aircraft noise control, where
ICAO Guidance to Aircraft Noise Management is
emphasizing on noise index (which is a diurnal
exposure value for noise) assessment as a main criterion
for such a management.

The success of ICAO BA, reached with time
globally, regionally and locally in a number of its
implementation, may be widening for other hazard
assessment and control, mentioned in a short list of

priorities. In current practice a number of its specific
elements are even realized, for example ICAO Airport
Manual (Doc 9184) recommends to implement the Public
Safety Zones to control a Third Party Risk around the
airports (zoning and land use element of BA), Annex 16
to Chicago Convention “Environment Protection” in vol.
II require the standard values for aircraft engine emission
(reduction of the emission factor in source), in a very new
vol. IY “Carbon Offsetting and Reduction Scheme for
International ~ Aviation” (CORSIA) that contains
Standards and Recommended Practices (SARPs) for the
implementation of global market system on subject of
CO2 trading in aviation sector, covering the number of
aspects of flight operation and mitigation, new
requirements for CO2 emission by aircraft and type of
fuel and power usage.

Risk assessment and management
for aviation impact control

All the environmental hazards are subject of
occupational (or transportation) safety at the same
moment. The risks of their impact on human and
ecological (ecosystems) health is more valuable
assessment than simply an exposure analysis, for example
a number of people annoyed by noise is more informative
value than a number of exposed by noise (over or equal to
specific level) people or simply an area of exposed by
noise (over or equal to specific level) lands in vicinity of
the airport under consideration. In comparison with noise
annoyance, for which higher exposure provides higher
number of annoyed people inside exposed community,
for other types of risk agents the severity of health
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changes is also evident — up to cancer (for example
leukemia may be caused by electro-magnetic field
impact) or direct mortality outcomes. So, individual and
societal risks are becoming more attractive values for
decision making process in a number of practical cases of
environment protection 1].

Environmental causes of disease may be
categorized in many ways, e.g. by referring to media
which may carry hazards, as individual risk factors
(agents), or according to the nature of the hazard.
Outdoor air individual risk factors include: chemical
substances; physical factors; microbiological hazards;
accidents’ outcomes; vectors (vector borne diseases),
Fig. 1. All of them are really if environmental and
occupational importance. For example, physical factors -
noise, vibrations (of the houses due to low frequency
noise impact on them), ionizing, UV and electromagnetic
radiation are the subjects for installing the environmental
and occupational limits to control their impact at daily
life and at workplace, their outcomes are quite wide — up
to mortality, in dependence with the factor strength and
exposure, Fig. 2.
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Fig. 1. Environmental hazards and risk factors

Also important issue — what is a way of impact of
the risk agent on a human — direct or indirect, providing
three levels of physiological outcomes, which are of
interest in epidemiological research, for example for
noise on cardiovascular effects. These are for aircraft
noise: stress indicators (e.g. stress hormones), risk
factors (e. g. blood pressure, blood lipids, haemostatic
factors), and manifest diseases (e. g. hypertension,
ischaemic heart disease), Fig. 3 [2].

Till now the exposure analysis and assessment are
put in fundament of the system of environmental
protection from human activities, including the civil
aviation, risk methodology is considered mostly as
supplemental tool to them. Good example for that is a
balanced approach (BA) to aircraft noise control, where
ICAO Guidanceto Aircraft Noise Management is
emphasizing on noise index (which is a diurnal
exposure value for noise) assessment as a main criterion
for such a management efficiency.
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Fig. 2. Severity of the environmental or/and
occupational effect on humans
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Fig. 3. Noise effects reaction schema [2]

The general algorithm for assessing the risk to
public health when exposed to risk agents includes the
following steps:

- hazard identification;

- assessment of dependencies "exposure-response”
(“dose-effect”);

- exposure assessment;

- risk characterization;

- uncertainty of the assessment;

- preparation of data for risk communication,
including for decision makers.
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Electro-magnetic fields

When identifying hazards, one should take into
account all types of effects that, in accordance with
modern scientific data, can form among the population

under the influence of electro-magnetic fields (EMF) of
different frequencies. Summarized data on the types of
effects are given in Appendix 2 of the guidelines [3].
The known changes in the human body under the
impact of EMF are summarized in Table 1 and 2.

Table I — Known changes in the human body under the action of electromagnetic fields (frequency 0 - 30 kHz)

of varying intensity [3]

Cu":gt/g:? sity, Observed changes
0,1 Lack of reactions of the nervous system at the cellular level
1,0-10 The phenomenon of electro- and magneto-phosphenes. Membrane potential products
10-50 Thresholds of stimulation of sensory receptors and nerve and muscle cells
>100 The probability of ventricular fibrillation of the heart. The possibility of cardiac arrest, respiratory tetanus

Table 2 — Known changes in the human body under the action of electromagnetic fields of varying intensity [3]

the heart

def;;f;g;{\g?/’émz Observed changes
600 Pain during exposure
200 Inhibition of redox processes
100 Increaseq blooq pressure with its su'bsequent' decrease. In cases of chronic exposure, persistent
hypotension. Bilateral cataractogenic effect in the frequency range of 1.5-10 GHz
40 Feeling warm. When irradiated for 0.5-1 hours - an increase in pressure of 20-30 mm Hg.st
20 Stimulation of redox tissue
10 Negrpasthenic syr}drome. Asthenization after 15 minutes of irradiation, changes in the bioelectrical
activity of the brain
Indefinite shifts on the part of the blood with a total irradiation time of 150 hours, a change in blood clotting
6 Electro-cardiographic changes, changes in the receptor apparatus
4..5 Changes in blood pressure during repeated exposures, short leukopenia, erythropenia
3...4 Vasotonic reaction with symptoms of bradycardia, slowing of the electrical conductivity of the heart
2 3 The pronounced nature of lowering blood pressure, increased heart rate, fluctuations in blood volume of

Reduced blood pressure, a tendency to increased heart rate, slight fluctuations in the volume of blood in
1 the heart. Decrease in intraocular pressure with daily exposure for 3.5 months. Reduced perception
threshold, increased psycho-physiological test execution time

0,5 Increase the threshold of perception of the stimulus

0,4 Auditory effect when exposed to pulsed EMF

0,3 Some changes in the nervous system during chronic exposure for 5-10 years

0,1 Electrocardiographic changes. No change in psycho-physiological indicators
<0,05 The tendency to lower pressure during chronic exposure

The data in Tables 1&2 are interpreted as “dose-
effect” dependence for EMF impact assessment. Each
stage of risk assessment is completed with intermediate
results that are of independent value and can be used to
solve various problems and make management decisions.
It is optimal to apply all EMF sources to an electronic
map of a settlement (around the airport, for example) for
the development of an electromagnetic map (similar to
noise map) of the radio frequency range with the ability
to analyze and simulate various situations and scenarios
for changing EMFs. The electronic map of the territory
should allow estimating the population under the
influence of a certain level — to define the number of
people impacted for specific health changes.

Aircraft noise

From a number of epidemiological studies that
provide dose-response relationships between risk factor
and diseases it was estimated that the risk of disease
and/or severity of disease increases for a value of
strength or exposure of the risk factor.

For example, aircraft noise level 65 dB(A) may be
viewed as a NOAEL (No Observed Adverse Effect
Level) in this context, and 70 dB(A) as a LOAEL
(Lowest Observed Adverse Effect Level) for the present
(Fig. 4). At the lower end of the "nuisance-health scale",
55 dB(A) during daytime and evening (45 dB(A) during
night-time, 30 dB(A) indoors during night-time) is the
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threshold and recommended value for ambient noise
levels outdoors, to avoid serious annoyance [4].

The simple conceptual dependence between risk
and hazard [1] does not consider the contribution of
vulnerability of the elements-at-risk to the hazard under
consideration —“the conditions determined by physical,
social, economic and environmental factors or
processes, which increase the susceptibility of a
community to the impact of hazards”.

Table 3 — General classification of vulnerability [6]

In general case the vulnerability “describes such
characteristics and circumstances of a community,
system or asset under consideration that make them
susceptible to the damaging effects of a hazard” [14]
(UNISDR). Relating to a number of inter-related
conditions (they can be generally classified as shown in
Table 3), vulnerability may increase the susceptibility of
a community to the impact of any hazards under
consideration [5].

Human — . . Cultural
. Physical Economic .
social Environ-mental
e Fatalities e Structural damage - Interruption of business due to - Sedimentation
e Injuries or collapse to damage to buildings and - Pollution
) . . .
% e Loss of Income or buildings Infrastructure . Endangered species
= employment o Non-structural - Loss of productive workforce - Destruction of
=
,§ e Homelessness damage and through fatalities, injuries and ecological zones
_ damage to contents relief efforts « Destruction of cultural
e Structural damage . Capital costs of response and heritage
infrastructure relief
e Discases Progressive « Economic losses due to short « Loss of biodiversity
e Permanent disability deterioration of term disruption of activities « Loss of cultural
§ e Psychological impact damaged buildings | - Long term economic losses diversity
;c: e Annoyance and infrastructure . Insurance losses weakening the
_g e Loss of social cohesion which are not insurance market
=} . .
= due to disruption of repaired » Less investments
community . Capital costs of repair
e Political unrest - Reduction in tourism
scenario, leading to such event; pg— the probability of
?g'iTcl;;iShO'd Threshold hazard exposure due to this scenario; k— type of damage
X (eg, fatality, injury, physical damage, environmental
losses, loss of income, etc. depending what are the
Increasing elements-at-risk, Table 1); v,— vulnerability of the

adverse effect

0 —
Increasing Dose

Threshold

Fig. 4. Dose-Effect curves for various types
of response to hazard: NOAEL

For individual risk this basic condition may be
expressed by the formula [7]:

()

where Pr— the probability of harmful event (eg, aircraft
accident); Py, — the likelihood of the consequences
(effect or damage), particularly the fatal consequences
caused to individuals in the absence of protection from
(or resistance to) a danger; ps— the probability of

R = P_/’ : Pd//’:PSc[?Ex kv,

element-at risk to hazard.

For aircraft noise any flight event is leading to
scenario of noise impact, ps. = 1, the same is valid for
aircraft engine emission/air pollution, but the
probability of hazard exposure pz, due to any scenario is
dependent of specific location of point of control
relatively the flight path — people are impelled to
complain when some burden factor in the environment
gives rise to any effect and when this stressor reaches a
lower limit value (Table 2). Aircraft noise exposure can
lead to more than one effect and the community
impacts (usually health effects, which can be chronic)
depending on multiple effects (also shown in Table 2)
[8]: the primary recognized health consequences of
community noise exposureare the sleep disturbance
during night time and annoyance during composite day
time, and anywhere due to vulnerability aspects the
cardiovascular disease and cognitive impairment in
children also contribute [4].

Efforts to reduce exposure should primarily reduce
annoyance and sleep disturbance, improve learning
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conditions for children, and lower the prevalence of
cardiovascular risk factors and cardiovascular disease
[8] — they usually different coping capacities for all
these types of health consequences.

Evidence is increasing to support preventive
measures separately to them, such as noise insulation,
policy, guidelines, and limit values. If & is correspondent
to noise annoyance effect the likelihood Py, may be
represented as a dependence of HA% from noise
exposure E, currently Lpy (or its analogue Lpgy) is used
as its metric because it is mostly correlated with noise
annoyance of the population living under the noise
impact around the airports, Fig. 5.
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Fig. 5. Dose-effect curve for environmental noise —
a portion of highly annoyed people in exposed
by noise group correlated with day-night average
sound level Lpy (the EPA dose-response
relationship, developed by Schultz [9]

Exposure covers a number of acoustic factors,
which are first of all the maximum sound exposure
levels, number of flights during the period of
observation, usually during the day.

We may assume that risk for population living
around the airport to be highly annoyed by aircraft noise
is defined by the day-night average noise exposure
level, DNL, or a similar indicator (DENL, WECPNL,
etc). Results show also that if road and aviation noise
are impacting jointly (the combined effects of
transportation noise) the perception of the total noise
annoyance was strongly determined by the sound source
which was examined as more annoying (in this case
aircraft noise).

Concluding the general model of noise annoyance
[10, 11], one may recognize the noise annoyance as a
form of psychological stress, that is determined by the
extent to which a person perceives a threat [11], i.e.
perceived disturbance and the possibilities or resources
that a person has with which to face this threat.This
conclusion is possible to be considered as fundamental
for risk assessment and management methodology and
it is proposed to be used for noise (or particularly
aircraft noise) impact assessment and management.

E

The methodology provides necessary tools to
include in consideration vulnerability&capacity values,
both very important for management of the impact first
of all.

Looking in Eq. (1) and considering the noise
annoyance effect it was proposed to represent the
likelihood Py as a dependence of HA% from noise
metric Lpy (or its analogue Lpgy), currently it should be
noted that normalized dependence is considered. A
vulnerability shift in relation to noise source (ALy) is
proposed to be included in a form of adjustment used in
[12] - Eq. (2).

Today it is highest for noise from wind turbines
(wind farms), because expectation rate among the
population in quiet suburban or rural community, where
wind farms are usually installed, is highest. Such
expectation rate is introduced [1] to assess the expected
vulnerability effect on a value of response of the
population on noise via the factor of expectation

(Fig. 6):

ALS i= ALsi maxFexa (2)

where i is a type of vulnerability considered, ALy ; 4y 1S
a maximum possible value of vulnerability shift.

Further step is a “normalization” procedure for
noise level used in noise impact assessment:

LDN norm — LDNcal/meas + ALs ) (3)
where calculated or measured value Lpncaymeas 1S
correspondent with case of noise event under

consideration, and vulnerability shift ALy may include
additively a number of factors influencing on
vulnerability of this case.
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Fig. 6. Factor of expectation (expectation factor F., =[0,1])
in dependence with rate of expectation R, = [0,100]:
Any deviation from the expected level in the direction
of growth causes the growth Fe,

Concept of wvulnerability is proposed to be
widening to include the coping capacity of the system
under consideration, as it is considered by [5], Fig. 6,
and it takes into account the multifunctional dependence
between hazard, vulnerability and capacity due to
concept-formula Eq. (1) in [1].

In an attempt to reduce the scatter to the
community response data (Fig. 4), the EPA [9]
suggested the use of “normalized” Lpy, which is the
measured or predicted Lpy with a number of
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adjustments added to account for specific characteristics
of the sound (Table 4) shows the EPA-suggested
adjustment factors and their magnitudes [13].

All of them in proposed above risk terminology
are vulnerability factors for the risk to be annoyed by
noise assessment also.

For new situations, especially when the
community is not familiar with the sound source in
question, greater community annoyance than predicted

by application of the equation can be expected, the
difference may be as much as +5 dB. One more
classical example of noise impact vulnerability is an
additional guideline values, which are suggested for
specific environments [4], all data are in L ,,, Table 5.
The measurements of aircraft noise and the
analysis of the results are necessary in order to protect
correctly the local community living in the airport

surrounding areas.

Table 4 — EPA-recommended adjustments [9] to be added to the measured or predicted Lpy
of an intruding noise at a residential location [13]

Type o . Adjustment to be
of adjustment Description of condition added to measured
Lpy, dBA
Seasonal Summer (or year-round operation) 0
considerations Winter only (or windows always closed) =5
Adjustment for Quiet suburban or rural community (remote from large cities and from +10
outdoor background | industrial activity and trucking)
noise measured in the Normal suburban community (not located near an industrial activity) +5
absence of intruding Urban residential community (not immediately adjacent to heavily 0
noise (change in travelled roads or industrial areas)
noise environment) Noisy urban residential community (near relatively busy roads or =5
industrial areas)
Very noisy urban residential community -10
Adjustment for The community has no prior experience with the intruding noise. +5
previous exposure Community has had some previous exposure to the intruding noise, 0
(change in noise but little effort is being made to control the noise. This adjustment may
environment) and also be applied in a situation where the community has not been exposed to
community the noise previously, but the people are aware that bona-fide efforts are
attitudes being made to control the noise.
Community has had considerable previous exposure to the intruding -5
noise and the noisemaker’s relations with the community are good.
Community is aware that the operation causing the noise is very -10
necessary and will not continue indefinitely. This adjustment can be applied
for an operation of limited duration and under emergency circumstances.
Pure tone or No pure tone or impulsive character 0
impulsive sound Pure tone or impulsive character present +5

Table 5— WHO noise guidelines, 1996 [4]

Day time Night time .
Type of residence
Inside Outside Inside Outside
50 dBA 55 dBA Dwellings
30 dBA 45 dBA Bedrooms
45dBAmax
35 dBA 55 dBA Schools
Hospitals
35 dBA 35 dBA General
45dBAmax
30 dBA 30 dBA
40dBAmax ward rooms

Permanent or/and temporary noise monitoring to
be undertaken usually in their local community on the
assumption that aircraft noise will exceed what is

considered ‘acceptable’ or legally permissible, and in
this connection it is necessary to refer to the legislative
controls on aircraft noise.
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The results show that for airports with low
intensity of flights the long term equivalent sound level
is heavily changing in relation with the long term
maximum sound level, but for high intensity flight
traffic this interrelation is quite stable. In the vicinity of
airports with low flight intensity the maximum sound
level as a noise impact metric is more sensitive than the
equivalent level. In general case the purposes of
monitoring are described elsewhere as:

1) to assess the current status of the resource to be
managed or to help determine the priorities for
management,

2) to determine if the desired management
strategies were followed and produced the desired
consequences,

3) to provide a greater understanding of the
system being managed,

4) to show that population involvement in noise
management helps to reach the goals of the noise
management program, etc.

Although today in most cases the main concern is
the negative impact of aircraft noise, the highest goal is to
show that measuring and monitoring the aircraft noise
can be used for positive purposes. For example to show
in routine mode what an aircraft exceeded the permissible
level at a point of noise control, to show even why it was
exceeded (flight procedure mistake happened or an
aircraft type is quite noisy to be operated in particular
conditions), any flight safety issues may be raised with
monitoring system usage and at the same moment
providing confidence to aviation as a whole. A very new
challenge should be expected: how to deliver respite from
aircraft noise at the airport that is valued by the
community, which is consistent with efficient operations?

Conclusions

To confirm this quite evident now precondition it
is important to mention that also a vulnerability of the
human or/and eco-system under consideration is
important to be assessed correctly, in a number of cases
the vulnerability is possible to be controlled (not only
the exposure being controlled!) to reach a final result of
protection from a hazard.

For example, considering noise annoyance, a
complementary to BA the community engagement is
recommended (ICAO Cir. 351) and EU H-2020 project
ANIMA was launched to find the better communication
solutions between exposed by noise community and
authorities responsible for noise management.

The reviewed and proposed models provide a good
model fit and support to the toolboxes of noise
annoyance management, currently under the design.

It can be concluded that the concern about the
negative health effects of noise and pollution, other
environmental issues, are still the subjects of scientific
and societal attention, their newish deliverables may
improve the approach to build the fifth element of
ICAO balanced approach to aircraft noise control
around the airports, which cover the measures to reach
the final goal of aircraft noise management — to reduce
the number of people living in vicinity of the airports
and affected by noise.
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‘YnpasiiHHA PH3MKAMHU TAa eKCIO3MII€I0 BIUIMBY aBiallii Ha 0TO4YyI0Ue cepefoBHIIe
O. L. 3anopoxens, JI. O. Jlepuenko, K. B. Cunumio

AHoranis. [lo TenepimHbOro 4acy aHalli3 1 OLHKA EKCIO3ULIi € OCHOBOI CHCTEMH 3aXMCTy HAaBKOJIHMIIHbOI'O
CepeloBHIA BiJ MISUIBHOCTI JIIOIVMHM, BKJIIOYAIOYM LMBUIBHY aBiarlifo. Bci HeOe3meku Ui HaBKOJIWIIHBOIO CEPEOBHINA €
IpEeIMETOM OXOPOHM Ipami (abo TpaHCHOPTYBAaHHS) ONHOYACHO. PU3MKHM Ta iX BIUIMB Ha 3[0POB'M JIIOAMHU | HABKOIMILIHE
cepefoBHIIe (EKOCHCTEM) € OUIbII IIHHOIO OIIHKOIO, HDK IPOCTO aHali3 eKCIIO3WIN{, HampHKiIal, KUIBKICTb JIIONeH,
PO3IpaTOBaHUX LIYMOM, Mae OuIbII iHGOPMATHBHY LIHHICTb, HDK YHCIIO JIFOAEH, LIO MiJJAIOThCA BIUIMBY IIyMy (BuIe abo
PIBHOrO IEBHOMY piBHIO), a00 HpocTo 00JacTh, MiJJIaHA BIUIMBY LIyMy (IIEBHOrO pPiBH:), B Oe3nocepelHiil Gnm3bKOCTI Bif
aepoIoPTYy, IO PO3IISIAAETHCS. Y MOPIBHSIHHI 3 PO3paTyBaHHIM LIYMY, JUIS SIKOTO O1JIBII BUCOKA €KCIIO3UIIis 3a0e3medye OLibiry
KiJIBKICTh PO3IPATOBAHMUX JIIOJEH B CYCIIIJIBCTBI, IO MiITAETHCS BIUTUBY, JUISl 1HIIMX THUITIB YNHHUKIB PH3UKY TAaKOXX OYEBHIHOIO €
CEepIO3HICTh 3MIH 3/I0pPOB'S - X /0 paKy (HaNpUKIai, JieiikeMmis Moxe OyTH BHKIHMKaHA €JEeKTPOMArHiTHUM IoneM). Takum
YUHOM, 1HAMBIJyaJIbHI Ta IPOMaJCbKI PU3UKU CTalOTh BCe OUIBLI NPUBAOIUBMMM IS IIPOLECY NPUHHATTA pillleHb B pAAi
MPaKTUYHUX BUINAJKIB 3aXHCTy HABKOJIUIIHBOIO CEPENOBHUINA, B TOMY 4YHcli B aBiauiiiHomy cekropi. I[[o6 miarBepauTu e,
ILIIJIKOM OYEBMHO B JIAHMH 4ac € IMepeaymoBa HpO T€, IO BPA3IUBICTH JIONMHHU 200 / Ta €KOCHCTEMM Ba)XKIMBO HMPABUIBHO
OL[IHUTH, B PAAl BUIIAJKIB BPa3JIUBICTh MOXe OyTM KEpOBaHOI (HE TUIBKM EKCIIO3MI€I0 IIYyMy a0 iHIIOr0 KOHTPOJIBOBAHOI'O
daxropa!). [lnst JOCATHEHHS 0CTATOYHOI0 Pe3ylIbTaTy 3aXUCTy BiJ HeOe3nexku. Hampuxian, 3 orissy Ha po3ApaTyBaHHS IIyMOM,
Ha JIOATOK J10 30aJaHCOBAHOIO IiJXOMy JIO YHPABIiHHA aBialliiHUM LIYMOM pekoMeHnyeTbcs ydacTsb crninpHOoTH (ICAO Cir.
351). dns nporo 6yB 3anymennii npoext €C H-2020 ANIMA (YnpasiiHHS BIUTMBOM aBialiifHOro IIyMy 3a JOIIOMOTOF0 HOBHX
mizxoniB), mo0 3HAWTHM HalKpalle pilleHHA [0 KOMYHIKallil MDK CHUJIBHOTON, KyIM IIOCTYNa€ IIyM, i OpraHaMu BIajH,
BiZINOB1IAJIBHUMH 32 YIIPABIIiHHS LIYMOM.

KarouoBi caoBa: omiHka pu3nKy; eKCIO3HULIis; aBiallifHUN IyM; HEAKyCTHYHI YMHHUKHY; IHAMBILyanbHI PU3UKH; BIUIUB
Ha HaBKOJIMIIHE CEPEIOBUILE.

‘YnpasiieHne pUCKaMU U IKCIIO3ULMEH BO3ICHCTBHSI ABHALIMU HA OKPY/KAIOLIYIO CPexy
A. 1. 3anopoxen, JI. A. JIeuenxo, E. B. Cunumio

AHHOTamus. Jlo HAcTOSIIEro BpEeMEHH AaHAIN3 W OLEHKA OSKCIO3UIMHU SIBIIIIOTCS OCHOBOW CHCTEMBI 3aIlUThI
OKpPY)KaloIIeH Cpebl OT IEATENIbHOCTH YeI0BeKa, BKIIOUas IPakKIaHCKYI0 aBHAIMIO. Bce OmacHOCTH 171 OKpYKaroIlel cpebl
SIBIISIIOTCSL TIPEAIMETOM OXPaHbI TpyAa (WINM TPAHCIIOPTUPOBKU) OJHOBPEMEHHO. PHCKHM M WX BIUSHUE Ha 3][0POBbE YeJIOBEKa U
OKpY)Karoleil cpezbl (3KOCUCTEM) SBISIIOTCS Oonee LEHHOH OLIEHKOM, YeM IPOCTO aHAJIN3 AKCIO3HIMHU, HAlpUMep, KOIUYECTBO
JoneH, pasApaKeHHBIX IIYMOM, MMeeT Oonee MH()OPMAaTHUBHYIO LIEHHOCTh, Y€M YHCIIO JIFOAEH, MOIBEP)KEHHBIX BO3IEHCTBUIO
IymMa (BbIIIE WIIK PABHOTO OINIPEJIEIICHHOMY YPOBHIO), MIJIM IIPOCTO 00JIACTb, IOIBEPIKEHHAs! BO3ICHCTBHIO 1IyMa (OIpeeIeHHOro
YPOBHS), B HENOCPEACTBEHHOH OJIM30CTH OT paccMaTpUBAacMOro ad’ponopra. [Io cpaBHEHMIO C pa3fpakeHHEM Iyma, Is
KoTOporo Oonee BBICOKas SKCHO3MLMA oOecrieyuBaeT Ooblllee KOMMYECTBO pa3IpaXX€HHBIX JIIOEH B COOOIIECTBE,
TIO/IBEPralOIIeMCsl BO3IEHCTBUIO, ISl APYTHX TUIOB (DaKTOPOB pHCKA TAKKEe OYEBU/HA CEPHE3HOCTh W3MEHEHWH 310pPOBBS -
BILTOTH JI0 paka (Harpumep, JIeHKeMUsi MOXET OBITh BBI3BaHA JIEKTPOMAarHUTHBIM ToieM). Takum o0pa3oM, HHIMBHAYAIbHBIE U
OOIIECTBEHHBIE PHCKH CTAHOBATCS BCe Ooliee NMPUBIEKATENBFHBIMHU JUIS MIPOLECcca MPHHATUS PENICHHH B psilie MPaKTHYECKUX
Cllyd4aeB 3allUThl OKpY)Karolel Cpesibl, B TOM YMCIIe B aBHAI[MOHHOM cekTope. UToOBI MOATBEPANTH 3TO BIIOJIHE OYEBU/IHBIM B
HaCTOsIIIIee BPeMsI SIBIISICTCS TIPEIIOCHIIKA O TOM, YTO YA3BUMOCTD YEJIOBEKa WIIM / ¥ SKOCHCTEMBI Ba)KHO ITPABUIIBHO OLIEHHUTb, B
psize ciydaeB ysI3BEMOCTh MOXKET OBITH YIPaBiIsieMOi (He TOIBKO AKCIO3UIUEH ITyMa MIIH JPYroro KOHTpolupyeMoro dakropa!l)
JUIT JOCTH)KEHWSI OKOHYATENIFHOTO pe3yinbrara 3alluThl OT OIacHOCTH. Hampumep, yduThIBasi pasfpakeHHE LIyMOM, B
JIONONHEHHE K COaJaHCUPOBAHHOMY IIOAXOAY K YIPaBICHHIO AaBHALMOHHBIM IIYMOM DPEKOMEHIYeTCs ydacThue coollecTBa
(ICAO Cir. 351). dnsa sroro 66wt 3amymmeH npoekr EC H-2020 ANIMA (YnpaeneHue BO3IEHCTBHEM aBHALMOHHOTO IIyMa C
TIOMOIIBIO HOBBIX IOJXOOB), YTOOBI HANTH JIydlliee penIeHre M0 KOMMYHHKAIIMN MEXITy COOOIECTBOM, KOTOPOE ITOABEPraeTCst
BO3JICHCTBUIO [ITyMa, ¥ OPTaHAMH BJIACTH, OTBETCTBEHHBIMH 32 YIIPABICHUE LITYMOM.

KaoueBble ciIoBa: OICHKA PHUCKA; SKCIO3MIKS; aBHAIIMOHHBII IIyM; HEaKyCTHUeCKUe (haKTOpbl, WHIUBHUIYAIbHBIC
PHCKY; BO3ICHCTBHE Ha OKPY)KAIOLIYIO CPELy.
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