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Purpose. Identification of trends and patterns of emergencies in Ukraine for their further forecasting and prevention.

Methodology. It was based on the system analysis of natural and man-made emergencies, with the estimation and
forecasting of the frequency of their occurrence, based on the use of statistical analysis of dynamic rows and the con-
struction of their trends.

Findings. It is established that the number of technogenic emergency situations in Ukraine is 1.5 times higher than
the natural one. Meteorological emergencies are at the first place among all the subclasses of natural emergencies —
an average 22.1 % of cases annually, the second place is associated with fires in natural ecological systems (10.8 % of
cases), and there are geological and hydrological emergencies at the third place (5.0 and 5.1 % respectively). It is de-
termined that each technogenic emergency situation incurs losses of 0.45 & 0.17 million UAH, and each emergency
situation of natural character on the average leads to losses at the level of 42.97 & 23.97 million UAH. It is proved that
97.83 % of material damage to the economy of the state is caused by nature disasters, and the rest — by technogenic
emergency situations, the specific losses from the last one tend to grow.

Originality. For the first time, on the basis of analytical studies, it has been established that there is a close growing
linear relationship between the number of natural disasters and number of technogenic emergency situations, which
is described by the equation y = 1.3x + 18.34 (R? = 0.7763). For each negative situation of natural origin with a fairly
high reliability, there is 1.3 negative event of technogenic origin.

Practical value. The results of the study can be used to develop forecasts and take appropriate decisions on the

prevention and elimination of emergencies.
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Formulation of the problem. In the industrial regions
of Ukraine, the structure of nature use was formed over
along period of time, without considering objective laws
for the development and restoration of natural resource
complexes and ecosystems [1]. In addition, in these ter-
ritories, the development of environmentally hazardous
resource-extracting and processing industries was fa-
vored, leading to a high level of pollution of the atmo-
sphere, underground and surface waters, and the accu-
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mulation of significant volumes of hazardous, including
toxic and radioactive waste products [2]. As a result, in
the early 1990s, the ecosystem and population health de-
teriorated dramatically, birth rates decreased, mortality
increased, resulting in a negative population growth [ 1—3].

Industrial regions are one of the main factors of un-
satisfactory ecological condition of Ukraine, since their
share in the total volume of emissions and discharges of
pollutants, as well as the volume of waste generation is
70—90 %. Significant anthropogenic and technogenic
overload of the territory of Ukraine, as well as increased
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risks of man-made and natural emergencies, constitute
a threat to Ukraine's national security [4].

Ukraine occupies one of the first places in Europe in
terms of the level of technogenic pressure on the envi-
ronment. The main reasons for this situation are the
high proportion of resource-intensive and energy-inten-
sive technologies, implementation and expansion of which
was carried out without considering the requirements of
environmental protection and mechanisms for ensuring
balanced use of nature [5].

The development of mining, fuel and energy, metal-
lurgical, chemical and other ecologically dangerous in-
dustries has led to significant degradation of the envi-
ronment, excessive pollution of the air, land, surface and
groundwater, as well as the accumulation of a significant
number of harmful, including highly toxic, industrial
waste [6]. The high level of concentration of environ-
mentally hazardous industries, the lack of proper envi-
ronmental protection systems, as well as outdated pro-
duction and equipment technologies lead to a sharp de-
terioration in people's health, a decrease in fertility and
an increase in mortality rates threatening Ukraine's sus-
tainable development.

A significant load of the territory of Ukraine with
powerful industrial and energy facilities (according to the
State Service of Ukraine, 9424 high-risk objects was
functionated in Ukraine in 2014), increases the risk of ac-
cidents, the losses of which can be compared with the size
of the national budget of the average country. And the
presence in Ukraine of significant territories with unfa-
vorable natural influences and propensity to manifesta-
tions of dangerous natural phenomena increases the acute-
ness of the problem of studying the state of technogenic
and natural safety and the need to find ways to improve it
[7, 8].

Such developments point to the inadequate efficien-
cy of the existing state governance system for the state of
the environment both at the regional and national levels
[8, 9]. The need to improve the quality management of
the environment is also conditional on the state's duty to
implement the provisions of the Constitution of Ukraine
on ensuring a healthy living environment for citizens.

Implementation of organizational, economic, engi-
neering, and other measures to reduce the risks of emer-
gencies to acceptable levels was declared one of the main
directions of the state policy on national security issues.
Therefore, the problem of increasing the efficiency of
state and regional management of the state of the envi-
ronment is extremely relevant and determines the choice
of research topic.

Statement of an unsolved problem. The nature and
scale of natural and man-made threats to the natural se-
curity of any country shows that its level can not be suf-
ficient if the task of protecting the population, objects of
economy, national heritage from emergency of any na-
ture will not be solved at state level. A clear understand-
ing of this fact determines the need for development of
management measures, the essence of which is to create
a holistic system of protection of people and territories
from emergencies of technogenic and natural character
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and conduct a well-conspired policy on these issues in-
ternationally.

The formation of the national security strategy of
Ukraine envisages the creation of an effective system for
the identification, assessment and forecasting of the causes
and consequences of emergencies [8, 10]. Ensuring the
effective functioning of a unified state system of protec-
tion of the population, territories, objects of environ-
ment and property in emergencies by preventing and
eliminating their consequences, as well as assisting the
victims, is a very topical task.

One of the measures aimed at the effective implemen-
tation of state policy in the field of protecting population
and territories from emergencies of technogenic and nat-
ural character is the study of trends and patterns of emer-
gencies in territories with different levels of anthropogen-
ic load. This will prevent the emergence of local and global
ecological disasters and will ensure the preservation of
natural resources as well as the restoration of mechanisms
for self-regulation of ecological systems.

Analysis of recent research and publications. The works
of leading scientists — O. M. Adamenko, G. O. Bilyavsky,
O.1.Bondara, B.M. Danylyshina, S.I.Doroguntsova,
A.G.Shapara, G.I.Rudka, A. B. Kaczynski, V. M. Isaenko
and others are devoted to decision of the problem of anal-
ysis, forecasting and prevention of emergencies in Ukraine.
These researchers pay attention to the environmental and
technogenic consequences of the operation of enterpris-
es in certain industries. However, in most cases, the com-
plexity of the negative impact of a significant number of
industrial enterprises located in confined areas is not tak-
en into account. At the same time, a significant propor-
tion of the equipment and technology used in these en-
terprises is morally and technically obsolete and worn-
out, and this is also the reason for large-scale accidents.

Previous scientific researches were based on the study
of economic, legal and technological aspects, but the use
of geospatial assessment and forecasting of natural and
technological safety, taking into account the principles of
territorial distribution of dangerous natural phenomena
and processes, as well as the placement of potentially
hazardous economic objects [12] is insufficient. Particu-
lar attention should be also paid to nanomaterials, which
are currently widely used in various industries [13].

Study of the frequency of emergencies and danger-
ous events and the identification of their most charac-
teristic trends and patterns in order to further forecast
and improve the system of protection of people and ter-
ritories from emergencies is an important task, the solu-
tion of which becomes very relevant.

That is why it is necessary to take into account theo-
retical and methodological principles of humanitarian,
social, economic and environmental factors of techno-
genic safety. This will allow for a comprehensive and
integrated analysis of the existing state of technogenic
and natural safety and ensure forecasting of environ-
mental changes in the long-term dynamics.

Formulating the purpose of the work. The purpose of
the work is to analyze the causes and consequences of
emergencies of techogenic and natural disasters on the
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territory of Ukraine and develop recommendations for
their prevention.

Statement of the main material. To analyze the causes
and consequences of man-made and natural emergen-
cies on the territory of Ukraine, we will use statistical
data on the emergencies in Ukraine for 1997—2015 (Ta-
ble 1) [14, 15].

From the data given in Table 1, we see that over a
period of statistical observation in Ukraine there were more
than 6 thousand emergency situations, of which 2.3 thou-
sand — of a natural nature and 3.4 thousand — techno-
genic character, that is, on average, the number of man-
made ES is stable in 1.5 & 0.1 times exceeds the number
of extraordinary natural events. Note that statistical data
on the emergence of social character began to be pub-
lished in the report since 2003, and their total number
for the years of observation (2003—2015) is 218.

Over 18 years of emergency observations died more
than 7.5 thousand people and injured more than 30 thou-
sand people, and each victim of the EC has four injured
persons. It is also evident that the number of emergen-
cies in Ukraine, due to the efforts of the State Emergency
Service, is gradually decreasing. Also, the number of deaths
and injuries decreases because of these events. However,
if the number of deaths is attributed to the correspond-
ing number of ESs, then it becomes clear that the specific
number of victims is on the contrary increasing. (Fig. 1).

So, if at each ES on average about one person per-
ished in 1997, in 2016 this figure could already be about
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Fig. 1. The number of deaths and injuries in emergency
situations in Ukraine during the period 1997—2015

two people (according to the trend in the form of a dot-
ted line in the lower graph of Fig. 1, which simulates the
number of deaths per year: y = 0.0599x + 0.7261,

2=().76), consequently, the severity of the consequenc-
es of the ES, expressed in the specific number of deaths
per event, is indeed gradually increasing.

Concerning the specific number of victims, then, ac-
cording to the upper graph in Fig. 1, the reliable depen-
dence of its change in time failed to establish (the linear
regression equation: y = -0.0091x + 4.9316 close to the
horizontal line at a rather low reliability — R? = 0.0013).
However, on average, 4.8 £ 0.63 people suffer from each
emergency in Ukraine.

Table 1
Statistical data on emergencies in Ukraine 1997—2015 [14, 15]
Emergency situations (ES) )
Years Natural Technogenic Social Al ES ;e;sr(;r;lsﬂcthgg g?:guie %[ée
character character character

1997 207 315 no data 574 436 2484

1998 239 273 no data 578 516 3774

1999 190 250 no data 503 336 2139

2000 139 261 no data 463 386 1909

2001 133 242 no data 436 391 2044

2002 121 208 no data 351 418 1733

2003 111 195 9 315 388 2064

2004 100 156 30 286 412 2330

2005 129 212 27 368 456 1580

2006 137 207 20 365 463 1046

2007 152 196 20 368 614 1377

2008 126 165 21 312 587 959

2009 117 130 17 264 356 1511

2010 108 130 16 254 361 753

2011 77 134 10 221 355 985

2012 74 120 18 212 301 861

2013 56 75 12 143 253 854

2014 59 74 10 143 287 680

2015 77 63 8 148 242 962

Total 2352 3406 218 6304 7558 30045
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In addition to human casualties, every emergency
leads to significant material damage through the destruc-
tion (damage) of buildings and structures, roads, vehicles,
etc. Data on the material damage caused to the economy
of Ukraine because of the ES for the period from 1997 to
2014 are given in Table 2 (information and analytical re-
port on emergency situations in Ukraine that occurred
during 2015 [15] does not contain data on natural and
man-caused damage to the ES).

As we see from the Table 2 data, the state's economy
because of the EC suffered losses of more than 55.5 UAH
billion, of which the losses caused by the natural EC,
amounting to about 54.3 UAH billion, while losses from
the man-made ES — about 1.3 UAH billion.

Based on the analysis, we conclude that the number
of ESs of anthropogenic character in our country is 1.5
times greater than the number of events of a natural char-
acter, but the natural ESs causing the state much more
material damage. Thus, on average, each ES of industrial
character causes a loss of 0.45 =+ 0.17 million UAH, while
each natural emergency on the average leads to losses at
the level 0f 42.97 + 23.97 UAH million that is, on aver-
age 53 times more. The significant dispersion of losses
from the natural ESs is due to a sharp increase in the
magnitude of losses in 2000 (1.5 UAH billion — strong
ice in the central and southwestern regions of Ukraine)
and in 2008 (over 4.6 UAH billion — and catastrophic
flood in the western regions of Ukraine).

It should also be noted that the incremental growth of
specific losses from the man-made ES (see bottom chart in

Table 2

Statistical data on emergencies in Ukraine for
1997—-2014 [14, 15]

Losses, UAH million

Years

Natural ES Natural ES
1997 150 45
1998 920 25
1999 300 25
2000 1500 120
2001 635 20
2002 280 95
2003 470 45
2004 300 25
2005 239 70
2006 330 100
2007 673 153
2008 46 627 92
2009 310 190
2010 870 64
2011 67 27
2012 173 64
2013 291 61
2014 140 59
Total 54274.5 1278.65
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Fig. 2, approximated as the equation y = 0.0402x—80.256;
R? =0.3759). This may be explained, on the one hand,
by the gradual physical wear and tear of a significant part
of the technological equipment, and on the other hand
by inflation.

Concerning the natural damage caused by natural
disasters, they are also gradually increasing (the upper
graph in Fig. 2), however, due to the significant spread
of this value, there was no reliable dependence on the
value (y = 1.8728 x + 6.18; R* = 0.0134).

The next stage of the study was the search for pat-
terns of mutual connection or the relationship between
the frequency of emergencies of natural and man-made
in the territory of Ukraine. In Fig. 3 statistics on the an-
nual number of such ESs for the last 19 years (from 1997
to 2015).

As can be seen from Fig. 3, there is a strong linear
relationship between the number of natural and man-
made ESs in the form of the equation y = 1.3x +18.34,
which has a rather high reliability — R? = 0.78), that is,
an increase in the number of emergencies of a natural
character leads to the corresponding an increase in the
number of industrial emergencies. 1.3 incidents of tech-
nogenic origin occur on each natural occurrence event,
which may be explained by the fact that extraordinary
situations of anthropogenic nature often arise because
of natural disasters. Even in the absence of the natural ES,

1000

370.06

100 A
 —— T R?=0.013
o / \V .
10 385 477 423 443
3.00
231 185 24 2k55
158 y

0.]
FAl T T T T T T T T T

hF® 9 (O
_—/ oa :

4
234 2,37

-

R?=03759

Related losses, millions of hryvnia

o
S
o
Y

4
<
°
s
@

0

—=— emergency situations of natural character —#— emergency situations of technogenic character

Fig. 2. Specific material damage from the ES of man-
made and natural character in Ukraine for the period

of 1997-2014

350
k]
2 * 7
S 300 ==
=] -
Se * e .
5 2250 rS o
> g e y=1.3x+18.34
§ 200 *%e.~ R?=0.7767
w 5 id - A4
o o //’

o -
g_glso . —
S ® A X 4
] »
é 100 —
PEaR ™S

> -
E *

T T T
0 50 100 150 200 250

Number of natural disasters

Fig. 3. Dependence between the frequency of emergen-
cies of natural and man-made nature in Ukraine

127




EKONONYHA BE3NEKA, OXOPOHA NPALI

the number of events of anthropogenic nature is 18.3,
which may be due to a significant number of potentially
dangerous objects on the territory of the country, as well
as their unsatisfactory technical condition.

The next task of the study was to find out exactly what
natural emergencies make the most contribution to the
formation of the state of anthropogenic emergency.

According to the National Classifier of Emergencies
DK 019: 2010, the class of natural emergencies (code
20000) in Ukraine includes the following subclasses: geo-
physical emergency (code 20100); geological emergency
(code 20200); meteorological emergency (code 20300);
hydrological emergency (marine — code 20400 and sur-
face water — code 20500); ES related to fires in natural
ecological systems (code 20600); medical and biological
emergency (code 20700).

In turn, the subclass of medical-biological emergen-
cy is subdivided into the following groups: ES, associ-
ated with infectious diseases of people (code 20710); ES
related to poisoning of people (code 20720); ES related
to infectious diseases of farm animals (code 20730); ES
related to massive poisoning of farm animals (code 20740);
ES related to the mass death of wild animals (code 20750);

ES related to damage to agricultural plants by diseases and
pests (code 20760).

In Table 3 provides statistical data on the emergence
of the main subclasses and groups of natural disasters in
Ukraine for the period from 1997 to 2015. Data are pre-
sented both in pieces and in percentage to the total an-
nual number of natural disasters.

Aswe see from Table 3, there is a positive dynamic in
almost all the above-mentioned subclasses and groups
of the ES, that is, the number of natural disasters gradu-
ally decreases. Even more clearly this dynamic illustrates
the Fig. 4: during the last 19 years of observation, the
number of meteorological, hydrological, geological, medi-
cal, biological ES has significantly decreased. As for the
emergency, associated with fires in natural ecological
systems, their number varies significantly from year to
year, but does not significantly decrease.

In Fig. 5 representations of the distribution of the ES
of natural character by subclasses and groups, based on
the data of the Table 2. Most of the ES from year to year
falls on the medical-biological emergency — an average
of 58.1 %, of which ES, associated with infectious dis-
eases of people, averaging 22.4 % of cases. ESs associ-

Table 3
Statistical data on the main subclasses and ethnic groups of the ES in Ukraine that arose between 1997 and 2015
[14, 15]
Geological |Meteorological| Hydrological Fire in Medico-biological ES (code 20700)
ES (code ES ES (code natural infectious . infectious
Years 20200) (code 20300) | 20400 and | ecosystems diseases poisoning diseases of
20500) (code 20600) | of people people farm animals

pcs. % pcs. % pcs. % pcs. % pcs. % pcs. % pcs. %
1997 12 6 69 33 18 9 5 2 30 14 52 25 18 9
1998 15 6 49 21 35 15 28 12 39 16 58 24 13 5
1999 10 5 47 25 13 7 27 14 31 16 50 26 10 5
2000 5 4 34 24 4 3 15 11 35 25 27 19 17 12
2001 6 5 44 33 8 6 17 13 19 14 25 19 13 10
2002 3 2 33 28 7 6 19 16 19 16 29 24 10 8
2003 2 2 24 22 8 7 4 25 23 42 38 3 3
2004 1 1 22 22 7 7 3 3 14 14 47 47 5 5
2005 11 9 24 19 2 2 7 34 26 39 30 8 6
2006 15 11 21 15 14 10 9 7 25 18 34 25 17 12
2007 15 10 37 24 4 3 30 20 19 13 34 22 13 9
2008 8 6 22 17 1 1 28 22 14 11 48 38 5 4
2009 7 6 28 24 4 3 20 17 19 16 38 32 1 1
2010 12 11 34 31 4 4 5 5 14 13 37 34 2 2
2011 3 4 11 14 3 4 24 31 26 34 5 6
2012 1 1 20 27 2 3 15 20 10 14 21 28 5 7

2013 2 4 12 21 2 4 2 4 38/68*

2014 0 0 9 15 2 3 6 10 25 42 12 20 5 8
2015 2 3 2 3 1 1 13 17 27 35 13 17 19 25
Average| 6.8 50 | 285|221 | 7.3 5.1 13.5 | 10.8 | 24.3 | 22.4 | 35.1 | 28.0 | 94 7.6

Note: *The National Report for 2013 specifies only the total number of medical and biological emergencies, without
division into groups
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ated with poisoning people — 28.0 % and ES, related to
infectious diseases of farm animals make up 7.6 %. How-
ever, as we believe, despite such many ESs of medical
and biological character, in most cases they do not cause
a man-made emergency.

According to the National Classifier of the DK 019:
2010, the following subclasses are classified in the cate-
gory of man-made emergencies (code 10000): ES due to
accidents or catastrophes in transport (code 10100); ES
as a result of fires, explosions (code 10200); ES as a re-
sult of accidents with the release of hazardous chemicals,
minerals on other objects (code 10300); ES because of
the presence in the environment of harmful and radio-
active substances exceeding the MPC (code 10400); ES
due to accidents with ejection (threat of ejection) of ra-
dioactive (code 10500); ES due to the sudden destruc-
tion of buildings and structures (code 10600); ES due to
accidents in power systems (code 10700); ES due to ac-
cidents in life support systems (code 10800); ES due to
the failure of telecommunication systems (code 10900);
ES as a result of accidents at the treatment facilities (code
11000); ES due to hydrodynamic accidents (code 11100);
ES due to accidents in oil and gas industrial complex sys-
tems (code 11200).

Of all the subclasses of the ES of the natural charac-
ter, it is geophysical, geological, meteorological and hy-
drological ESs can cause the aforementioned man-made
accidents and catastrophes. Of these, according to the sta-
tistical analysis, the first place is meteorological emer-
gency situations — an average of 22.1 % of cases annu-
ally. It may be ES associated with a heavy rain, a large
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hail, a strong snowfall or strong heat, strong wind, dust
storm, snow sticking, heavy icing, snow thunder, blizzard,
strong fog, etc.

The second place at the frequency of occurrence is
the subclass of the EC, associated with fires in natural
ecological systems, — on average annually 10.8 % of cas-
es. These emergency situations may be caused by the man-
made ESs, but considering the territorial specifics of
these events (forest fires, steppe fires, agricultural fires or
peat bogs), their ability to provoke man-made accidents
and disasters is limited.

In the third place, the frequency of occurrence with
almost the same result are geological and hydrological
ESs — respectively 5.0 and 5.1 % cases annually. Geolog-
ical emergency situations include: eruption of mud vol-
canoes, landslides, landslips or landslides, settling (plow-
ing) of the earth's surface, karst failures and rising ground-
water level (flooding). According to the hydrological ma-
rine emergencies and the surface waters ES include: high
sea excitement and reservoir, high or low sea level, early
ice, threatening icing of vessels, high water level (water-
falls, floods), shallow waters, traffic jams, snow avalanch-
es, low water levels, intense ice floes and flooding. All these
emergency situations, undoubtedly, can also be the cause
of man-made accidents and catastrophes.

Undoubtedly, the most destructive potential of all
emergency situations of a natural character is the geo-
physical emergency, namely the ES, associated with the
earthquake (code 20110). They can provoke almost any
man-made disaster, but fortunately, during the period of
statistical observations, such events in our country were
not recorded.

Conclusions and prospects for the development of the
direction. Summing up the results of the performed stud-
ies, we can draw the following conclusions:

1. On average, the number of man-made emergency
situations in Ukraine is 1.5 times higher than the num-
ber of natural disasters, but the extreme natural disasters
cause the country significant material damage. Thus, on
average, every ES of an industrial character causes losses
by 0.45 £ 0.17 UAH million, while each emergency on the
average results in losses at the level of 42.97 + 23.97 UAH
million.

2. The severity of the consequences of emergencies,
expressed in terms of the specific number of people died
per incident, is gradually increasing, and now it is about
two people per ES, and an average of five people harmed
in every emergency in Ukraine.

3. There is a strong linear regression relationship be-
tween the amount of natural and man-made ES, which is
described by the equation y=1.3x+ 18.34 (R2=0.7763),
that is, for each negative event of natural origin with a
high reliability, 1.3 negative events of technogenic origin.

4. Among emergency situations of a natural charac-
ter that can cause the industrial emergency, the first place
is meteorological emergencies — an average of 22.1 % of
cases annually.

Finally, we should note that without a detailed anal-
ysis of the current state of technogenic and natural safe-
ty and monitoring it in the long-term dynamics, it is
impossible to provide a reliable forecast of the conse-
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quences of ES and to develop appropriate measures to
reduce the risks of their occurrence; therefore, further
accumulation and analysis of statistical data on the emer-
gence of ES is prerequisite for elaboration of long-term,
medium-term and short-term forecasts for taking ap-
propriate decisions on prevention and liquidation of emer-
gencies.
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Meta. BusHaueHHs1 TeHAEHLIH i 3aKOHOMipHOCTe !
BUHUKHEHHS Ha3BUYaHUX CUTYalliil B YKpaiHi mis ix
MOJATBIIIOTO MPOTHO3YBAHHS i MOMepeIkKeHHSI.

Metoauka. bazyBanacst Ha CHICTEMHOMY aHaJli3i Hal-
3BMYAaHUX CUTYaLlii IPUPOIHOTO it TEXHOTEHHOTI'O Xa-
paKTepy 3 OLiHIOBAHHSIM i IIPOTHO3YBAHHSIM YaCTOTH iX
BUHMKHEHHSI HA OCHOBiI BUKOPUCTAHHS CTATUCTHIHO-
ro aHaji3y IMHaAMiYHUX PsIIiB i HOOYA0BU iX TPEHIiB.

Pe3yabraT. BcTaHOBNEHO, 1110 KiJIbKICTh TEXHOTEH-
HUX HaA3BUYAMHUX CUTYyaLlill B YKpaiHi B cepeIHbOMY
y 1,5 pa3u mepeBuIy€E KilbKiCTh MPUPOIHUX. 3 yCiX
MiIKJIaciB HaA3BMYaHUX CUTYyallili TPUPOIHOIO Xa-
pakrepy mepuie Miclie MocCiIarTh METEOPOJIOTIUHI Hal-
3BMYaliHi cuTyallil — mopivyHo B cepenHbomy 22,1 % Bu-
MMaIKiB, Apyre — MOB'SI3aHi 3 IMOXEXKaMH Y TIPUPOTHIX
ekosioriyHux cucremax (10,8 % Bumaakis), a TpeTe —
reoJtorivHi i rimposoriuni (5,0 Ta 5,1 % BinmosiaHO).
BuzHaueHo, 1110 KoXHa Haa3BUYaliHA CUTYyallisl TEXHO-
TE€HHOrO XapakTepy CIPUUMHSIE OepXKaBi 30MTKiB Ha
0,45 £+ 0,17 MIH IpH., a KOXXHA HaI3BMUYaliHa CUTYallis
MIPUPOTHOTO XapaKTepy Y CepeIHbOMY MPU3BOAUTH 0
BTpat Ha piBHi 42,97 + 23,97 muH rpH. loBeneHo, 1o
97,83 % matepianbHUX 30MTKIB, 3aBOAHUX €KOHOMILI
Iep>XKaBy, CIPUYMHEHI HAA3BUYAHUMU CUTYaIlisIMHI
MPUPOTHOTO XapaKTepy, a pelTa — TeXHOTeHHOTO, MH-
TOMi 30UTKM Bifl IKMX MalOTh TEHJAEHLIiI0 3pOCTaHHSI.

HaykoBa HoBU3HA. Y1iepilie HA OCHOBI aHATITUMHUX
JOCJIiIXKEHb BCTAHOBJICHO, 1110 MiXK KUIBKICTIO HAaJI3B1-
YallHUX CUTYaLlili MPUPOJHOIO i TEXHOI€HHOTO XapakK-
Tepy iCHYE TiICHMI 3pOCTaI0UYMIA TIHIHWI 3B’ 130K, SIKMit
onucyeTbes piBHSHHAM y = 1,3x + 18,34 (R*=0,7763).
Ha koxHy HeraTuBHY MO0 TTPUPOTHOTO MOXOIKECH-
H$1 3 JOCUTb BUCOKOIO JOCTOBIpHicTIO NMpunanae 1,3 He-
raTUBHI MOJii TEXHOT€HHOT'O MOXOIKEHHSI.
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EKOJIOTIYHA BE3NMEKA, OXOPOHA NPALI

IIpakTHyHa 3HAYUMIicTb. Pe3ynbTaTul 1OCTiIKEHHS
MOXYTb OyTHM BUKOPUCTAHI 11 pO3POOKM MPOTHO3iB i
OPUMAHSITTS BIAMIOBIAHUX pillleHb LIOA0 MOMNEPeIKeHHSI
1 mikBinanuii Haa3BUYAHUX CUTYalliid.

KmouoBi caoBa: radzsuuaiina cumyauis, aeapis,
MexHo2eHHUIL pU3UK, eKoso2iuHa Oe3neka

Heas. OnpeaeneHne TeHASHUUNA U 3aKOHOMEPHO-
CTell BOBHMKHOBEHMSI Ype3BblYaiiHbIX CUTYalnii B YKpa-
WHE JJIs1 MX JaJIbHEHIIero MporHo3upoBaHus U Mpeay-
MpeXIeHUSI.

Metomuka. basupoBaiack Ha CUCTEMHOM aHaJIN3¢
Ype3BBIYATHBIX CUTYaIU IIPUPOTHOTO 1 TEXHOTCHHO-
TO XapakTepa ¢ OLIEHKOI 1 ITPOTHO3UPOBAHIEM YaCTO-
THI X BOSHUKHOBEHMST HA OCHOBE MCTIOJIb30BAaHUSI CTa-
THUCTUYECKOTO aHAJI3a TMHAMUIECKUX PSIIOB 1 TTOCTPO-
€HUS UX TPEHIOB.

PesyabraTbl. YCTaHOBJICHO, YTO KOJUYECTBO TEXHO-
TEeHHBIX UYPE3BbIYAHBIX CUTYallMl B YKpauHe B Cpel-
HeM B 1,5 pasza npeBbIlliaeT KOJUUeCTBO MpUpoaHbIX. M3
BCEX IMOJKIACCOB UpPe3BbIUAHBIX CUTyalUMid MPUPOJ-
HOTO XapakTepa IepBoe MECTO 3aHUMAalOT METeOPOJIO-
TUYECKHE YPE3BBIYAHBIC CUTYALIMHA — €KETOIHO B CPEl-
HeMm 22,1 % ciiyyaeB, BTOpOe — CBSI3aHHBIE C TIOKapaMu
B IIPUPOIHBIX dKojJornyeckux cucremax (10,8 % ciyua-
€B), a TPETbe — TeoJIOTMIEeCKe 1 Thaponorndeckue (5,0
u 5,1 % COOTBETCTBEHHO). YCTAaHOBJICHO, YTO Kaxaasi
Ype3BbIYaiiHasl CUTyallrsl TEXHOTEHHOTO XapaKTepa Ha-
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HOCHT rocymapcTBy ymep6 Ha 0,45 = 0,17 MaH TpH.,
a Kaxnast Ype3BblYaiftHasi CUTYaIusl TPUPOTHOTO XapaK-
Tepa B CpeoIHEM NPUBOOUT K IIOTEPSM Ha YPOBHE
42,97+23,97 mutH tpH. JlokazaHo, uro 97,83 % maTepu-
aJIbHOTO ylliep0a, MPUYMHEHHOTO SKOHOMMKE Tocyaap-
CTBa, BbI3BAHO YPE3BbIYAHBIMU CUTYAIIUSIMU IIPUPOI-
HOTO XapaKTepa, a OCTaJIbHble — TEXHOT€HHOTO, YIe/ b
HBIE YOBITKI OT KOTOPBIX UMEIOT TEHACHIIMIO POCTa.

Hayunas HoBu3Ha. BriepBeie Ha OCHOBE aHAJTUTHYC-
CKHX WICCJICIOBAaHMI YCTAHOBJIEHO, UYTO MEXKIY KOJIH-
YECTBOM UPE3BBIYATHBIX CUTYaIIUA TIPUPOTHOTO U TEX-
HOT€HHOI'0 XapaKTepa CYILIECTBYET TeCHasi BO3pacTalo-
1ast IMHeHast CBsI3b, KOTOPasl OIUCHIBACTCS ypaBHe-
nuem y = 1,3x + 18,34 (R* = 0,7763). Ha kaxnoe He-
raTUBHOE COOBITUE IPUPOIHOIO MPOUCXOXKIEHUS C 10~
CTAaTOYHO BBICOKOI1 OCTOBEPHOCTHIO mpuxoautcs 1,3
HeraTMBHbIE COOBITUSI TEXHOTEHHOTO MIPOMCXOXKICHMUS.

IIpakTiyeckas 3HaUMMOCTb. Pe3ybTaThl MccienoBa-
HMSI MOTYT OBITh MCITOJIb30BaHbI JIJISI Pa3pabOTKU IIPO-
THO30B U TIPUHSTUSI COOTBETCTBYIOIINX PEIICHU IO
MIPEAYTIPEKICHUIO W JIMKBUIALINA YPE3BBIYATHBIX CH-
Tyaluui.

KitoueBble cioBa: upezgoiuaiinas cumyayus, agapusl,
MexXHO2eHHbII PUCK, K0A02UYeCKas 6e30nacHochb

Pekomendosano 0o nybaikauii dokm. mexH. HaAyK
B. 1. Toainvkom. lama naoxodxcenns pykonucy 18.10.16.

131




