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Ukraine is one of the richest countries in fertile soils, and the combination of a
fairly favourable temperate climate makes it an agricultural region of Eastern
Europe. Large-scale circulating processes often move to its territory, which leads
to the formation of periods with low rainfall and high air temperature, which causes
the arid phenomena such as droughts, dry winds and ect.

Much attention is paid to the study of the occurrence and forecasting of the arid
phenomena, as, according to the UNO estimation, the damage caused by these
phenomena is 20% of the total damage caused by the natural disasters.

Considering the fact that drought is a complex phenomenon that occurs due to
the changes in temperature rate, lack of moisture in the atmosphere and soil, lack
of precipitation, and significant evaporation from the surface, it is difficult to
express it through any meteorological parameter. In addition to simple estimates,
such as determining the rate of precipitation and their anomalies, complex
numerical and drought indicators and indices, which can detect the presence of the
arid phenomena and estimate their intensity, are used.

The aim of the study is to analyze the moisture conditions on the territory of
Ukraine, to determine the peculiarities of its spatial distribution under the influence
of modern regional climate changes.
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Introduction. Significant natural hazards such as floods, droughts etc. occur
worldwide [1, 2]. The drought has its own peculiarity, because it usually develops
slowly, without obvious manifestations and can have great economic and socio-
environmental consequences. Arid conditions have a significant impact on agro-
industrial production, water resources, and water supply. Worldwide the drought,
when spreading to 7.5% of the world’s land area of the Earth, is the geographically
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greatest threat after the flood (11%). It has been found out that the share of the area
suffered from the severe drought has doubled from the 1970s to the early 2000s.

A number of works are devoted to the conditions of the arid phenomena
formation [2-6]. The formation of the arid phenomena on the territory of Europe is
due to the movement of air masses and cyclonic activity [7-11]. The forecasting
estimations indicate that the droughts are how becoming a climatic peculiarity in a
large part of Europe, the Mediterranean, Western, Central and Eastern Europe [5].
The conducted studies indicate an increase in the frequency and duration of this
atmospheric phenomenon over a sixty-year period. The peculiarities of regional
climatic conditions of drought and dry winds formation on the territory of the steppe
zone of Ukraine are highlighted in [3]; it is noted that on the territory of Ukraine the
seasonal droughts of varying intensity and duration occur almost annually.

The studies by Spinoni J., Naumann G. and Vogt J. [5] indicate the complex
character of this phenomenon; they note its various hydrometeorological aspects and
the variety of possible definitions and effects. The main attention is paid to the
meteorological drought, where the moistening and temperature rates are determined
with the help of various indicators (PET, SPI, SPEI). The study was mainly
conducted on the seasonal droughts for the period of 1950-2015. The tendencies of
frequency and extreme droughts for the periods of 1981-2015 were identified.

There are different approaches to determining the arid conditions, so the
standardized precipitation index (SPEI) is used in various climatological and
hydrological studies [12], where the real-time drought monitoring is possible.

Depending on the conditions of the drought formation, it can be distinguished
as atmospheric, soil and atmospheric and soil ones. The atmospheric drought most
often occurs against the background of a long period of dry weather with low
humidity and high air temperatures. Under a significant duration the atmospheric
drought can lead to the soil drought, where there is a loss of moisture in the surface
layer of the soil. The occurrence of soil drought can often be due to the fact that the
water reserves in the upper meter layer of the soil are insufficient, as during the warm
period of the year there are significant evaporation and transpiration from the soil
surface. The combination of manifestations of atmospheric and soil droughts in some
cases is distinguished as general (atmospheric and soil), which is quite dangerous,
because it covers the large areas and lasts for a long time.

The droughts can be considered as a manifestation of climate variability,
where they are distinguished as the meteorological, hydrological, agricultural, and
socio-economic droughts, when the intensity and scale of the precipitation shortage
have a detrimental effect on economic growth of the country, and leads to the
significant social consequences [2, 13, 14].

The impact of climate changes on various sectors of agriculture is given in the
works [15-18], which focus on the adaptation of agricultural crops and the
profitability of their cultivation. Most often the arid conditions are considered as an
agrometeorological phenomenon that causes a sharp discrepancy between the
normal need of plants for moisture and its obtaining from the soil. The consequence
of this discrepancy is a shortage in the crop yield capacity.

Thus, the drought is a complex atmospheric phenomenon caused by a
prolonged and significant lack of precipitation with high air temperature.
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Modern changes in climatic conditions form new requirements for the world and
domestic economy.

Materials and Methods. The initial data are a number of climatological
observations within the State Framework of the Ukrainian Hydrometeorological
Center and its regional department — Kharkiv Regional Center for Hydrometeorology,
namely: the data of air temperature, and precipitation for the period of 1961-1990,
and 2005-2020. The basis of the study is the spatial and temporal analysis of climatic
indicators on the territory of Ukraine when using the statistical and mathematical as
well as the cartographic methods.

Results and Discussion. To characterize the arid conditions of any area,
various developed indicators are used: the coefficients and indices considering
the temperature rate and moistening conditions for the studied period of time.
Some meteorological quantities such as the evaporation, amount of precipitation, air
temperature, and radiation balance cannot explain the complex character of this
phenomenon. Among the dry weather indices considering more than one parameter
of the environment, first of all, it should be noted the indicators that represent a
combination of air temperature and amount of precipitation for a certain period of
time. These indices can be effectively compared for relatively homogeneous regions,
characterized by a high consistency of the ratio between the air temperature and
precipitation during the summer season.

Along with the statistical indicators of dry weather, the indices, which can be
called physical and geographical, have been widely used, because they are based on
the known physical laws. The use of such indicators and the ways of their
relationship are associated with the processing of empirical data that have a certain
spatial and temporal regular character. As a result, different indices cannot be
considered universal, as they have their own advantages and disadvantages.

The most common aridity index based on the precipitation data was the
Standardized Precipitation Index (SPI), developed by McKee T.B., Doesken N.J. and
Kleist J. [18]. The precipitation data for a continuous period of at least 30 years are
collected. The set of periods to make the average is calculated for the time scales;
they are usually 1, 3, 6, 12, 24 or 48 months and are selected depending on the task.
These are randomly selected periods, but they are typical for the formation of the
precipitation shortage and its impact on moisture content in the soil. Once such a
relationship is established, the calculation of the probability of any precipitation
recorded at the point begins. It is used together with the estimation of the inverse
normal distribution, calculated as the deviation of precipitation from the density of
the normal distribution with a mean zero value of the standard mean-square deviation
by formula:

SPI = F71G(R), Q)
where G is an integral gamma distribution function; R is a precipitation rate;
F~1is an inverse rate fixed Gaussian distribution.

If the SPI value is positive, then it indicates more than the average amount of
precipitation; if it is negative, then vice versa, the amount of precipitation is less than
the average. If a time pace of one month is used, i.e. the SPI1, then the precipitation
data for only one month are taken for the calculation. This is useful for detecting the
atmospheric droughts due to their similarity with the distribution of the monthly
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precipitation amounts. Respectively, the SPI3 uses the precipitation data for the
three-month period (the current and two previous ones). It shows the seasonal
precipitation estimate and short- and medium-term moistening conditions, which is
useful for detecting the agro-climatic droughts. Such time scale as the SPI12
(or more) is used to determine the moistening conditions and total amount of
precipitation during the year. It is useful for detecting the long arid and wet periods,
which is typical for the hydrological drought.

Variation in the scale of average making makes it possible to use this index to
observe both the agricultural and hydrological effects of droughts associated with
the objects having different perceptibility to the shortage of precipitation.

The Palmer Drought Severity Index (PDSI) [19], is the most widely used in
world practice for the analysis of the arid conditions at prolonged intervals of
short duration, which determined the meteorological conditions corresponding to
abnormally arid or abnormally wet periods during the long-time intervals. When
calculating the PDSI index, the equation of water balance is used, which includes
the data on air temperature, the precipitation amount and constant parameters that
characterize the moisture content in the soil. This indicator was in good coordination
with the hydrological and hydrometeorological indicators all around the globe.

To estimate the atmospheric droughts for the period of many-years on large
territories there exists a hydrothermal coefficient (HTC), which was developed by
H.T. Selyaninov [20] and became the most widely used in domestic agrometeorology.
It characterizes the evaporation and is calculated by the formula:

>R
0.1XT’ @
where Y. R is the amount of precipitation per month, mm; ). T is the sum of air
temperature for the period with the average daily temperatures above +10°C.

The HTC can characterize not only the conditions of moistening, but also the
productive consumption of moisture, which is associated with evaporation from the
soil surface. The main disadvantages of the HTC index include disregarding the
spring soil moisture reserves, which can differ significantly having the same value
of the HTC during the growing season and is a good indicator of moistening in the
regions where there is a uniform amount of precipitation. According to the HTC
values, the following types of the atmospheric droughts intensity are distinguished
in the agro-climatic zones of Ukraine: 1) 0.7-1.0 — moderate drought; 2) 0.5-0.7 —
severe drought; 3) 0.3-0.5 — very severe drought.

The HTC was calculated according to the data about the air temperature and
amount of precipitation during the growing season with the average daily
temperatures above 10°C for the period of 2005-2017 (Tab. 1). The spatial analysis
of the peculiarities of the arid phenomena spreading on the territory of Ukraine was
carried out using the cartographic method (Fig. 1).

It was found out that the arid conditions on the territory were present in the
South, and South-East of the country. The severe drought in 2005 was observed in
the Autonomous Republic of Crimea, the moderate drought was recorded within
Odesa, Kherson and Zaporizhzhia Regions, and the light one was present in the
Eastern regions of the country (Kharkiv, Donetsk, Sumy, and Dnipropetrovsk).
The rest of the country had the sufficient moistening conditions.

HTC =
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Table 1
Hydrothermal coefficient (HTC), 2005

Region of Ukraine Temperazére on, Precipitz;lrt]inc1)n X R), HTC
AR of Crimea 3312.3 67 0.20
Vinnytsia 2537.8 238 0.94
Volyn 2505.9 281 1.12
Dnipropetrovsk 2971.9 191 0.64
Donetsk 2909.2 186 0.64
Zhytomyr 2605.2 258 0.99
Zakarpattia 2762.1 477 1.73
Zaporizhzhia 3059.9 130 0.42
Ivano-Frankivsk 2481.8 339 1.37
Kropyvnytskyi 2784.1 282 1.01
Luhansk 2933.2 239 0.81
Lviv 2411.45 371 1.54
Mykolaiv 3042.4 243 0.80
Odesa 3052,0 173 0.57
Poltava 2804.6 214 0.76
Rivne 2470.2 340 1.38
Sumy 2687.8 185 0.69
Ternopil 2429.6 259 1.07
Kharkiv 2745.4 195 0.71
Khmelnytsk 2481.7 730 2.94
Cherkasy 2720.8 238 0.87
Chernivtsi 2601.1 263 1.01
Chernihiv 2625.1 505 1.92
Kherson 3028.6 172 0.57
Kyiv 2758.6 297 1.08
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According to the results of studies in 2006, 2008, 2010, on the territory of the
country the arid phenomena were lightly expressed: the drought of average intensity
was observed in Kherson Region, and the light ones were in Donetsk and Luhansk
Regions. In general, the moistening conditions were favourable throughout the
territory of Ukraine.

In 2007 and 2009 the arid conditions were observed on the territory; they
covered the entire southern and South-Eastern part of the country. The severe
drought was recorded in Odesa Region and in the AR of Crimea, and the moderate
drought was observed in the South-Eastern part away from Mykolaiv, Donetsk and
Luhansk Regions. There was also a light drought in Cherkasy Region.

The severe drought was observed in the AR of Crimea in 2011 and 2012, the
drought of moderate intensity was typical for the South-Western Region of the
country, and the light one was recorded in Kharkiv, Vinnytsia and Odesa Regions.

In the South and South-East of the country the arid phenomena of moderate
intensity were observed during the growing season of 2013 and 2014.

The calculations of the HTC on the territory of Ukraine during the growing
season of 2015 and 2017 indicate the existence of the severe arid conditions of
varying intensity on the territory of the country from the southern regions to the
central ones.

Table 2
Hydrothermal coefficient (HTC)
Region of Ukraine HTC, 1961-1990 HTC, 2005-2020
AR of Crimea 0.78 0.45
Vinnytsia 1.44 1.06
Volyn 1.32 1.63
Dnipropetrovsk 0.82 0.74
Donetsk 0.88 0.69
Zhytomyr 1.47 1.15
Zakarpattia 1.36 1.24
Zaporizhzhia 0.77 0.72
lvano-Frankivsk 1.75 1.56
Kropyvnytskyi 1.00 0.86
Luhansk 0.80 0.67
Lviv 1.76 1.64
Mykolaiv 0.79 0.66
Odesa 0.69 0.67
Poltava 1.01 0.95
Rivne 1.38 1.34
Sumy 1.20 1.07
Ternopil 1.52 1.31
Kharkiv 0.95 0.83
Khmelnytsk 1.63 1.73
Cherkasy 1.00 0.97
Chernivtsi 1.57 1.18
Chernihiv 1.47 1.47
Kherson 0.73 0.59
Kyiv 0.78 0.45




26 Vuenvie sanucku ET'Y. Ieonozus u 2eoepagpus, 2023, 57(1-20), c¢. 20-29.

It is established that the arid conditions of different intensity, which covered
large areas, became frequent on the territory of Ukraine. The most severe droughts
were observed in 2007, 2009, 2015, 2017, 2019 and 2020 against the background of
the precipitation shortage during the summer and autumn period and under the high
air temperatures.

Comparing the moistening conditions of the modern period with the standard
climatic rate (1961-1990) makes it possible to establish the changes in the climatic
conditions of the territory with further development of measures to adapt agriculture
to the new production conditions.

The hydrothermal conditions for two periods: | —1961-1990; Il — 2005-2020
were analyzed (Tab. 2). In most areas the HTC indicator has decreased, which
indicates a tendency to increase the intensity of the droughts and their duration.

It is established that the climatic conditions on the territory of Ukraine are
characterized by the growth of arid phenomena of various types, which strongly
affect both agricultural activity and the natural state of the territory as a whole.

Conclusion. The results of the study indicate the relevance of the identified
factors that affect the changes in the agrometeorological resources of the territory.
It is established that the arid conditions mainly occur due to the peculiarities of the
regional circulation of the atmosphere. The severe droughts on the territory of
Ukraine occur during the development of the anticyclonic process. During the period
of 2005-2020, the droughts occurred in most parts of the country. According to the
spreading of the arid conditions, three areas can be identified: the first one covers the
Northern regions, where the drought almost does not occur; the second region is the
Central one, which is characterized by the droughts of light and moderate intensity;
and the third region is the South, where the severe droughts are observed. In 2007,
2009, 2015, 2017, 2019, and 2020, according to the weather conditions in the South
and South—East, the severe droughts were widespread and they covered a larger area
of the country.

The comprehensive studies of the moistening conditions will further optimize
the agro-technical measures to reduce the effect of droughts on the crop yield
capacity and develop the measures to adapt to modern climate changes.

Received 03.03.2023
Reviewed 27.04.2023
Accepted 25.05.2023

REFERENCES

1.  AghaKouchak A., Chiang F., et al. Climate Extremes and Compound Hazards in a Warming
World. Annual Review of Earth and Planetary Sciences 48 (2020), 519-548.
https://doi.org/10.1146/annurev-earth-071719-055228

2. World Meteorological Organization (WMO) and Global Water Partnership (GWP). Handbook
of Drought Indicators and Indices. Integrated Drought Management Programme (IDMP).
Integrated Drought Management Tools and Guidelines Series 2, Geneva (2016), 46.


https://doi.org/10.1146/annurev-earth-071719-055228

Proceedings of the YSU. Geology and Geography, 2023, 57(1-2), p. 20-29. 27

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

Semenova l., Slizhe M. Synoptic Conditions of Droughts and Dry Winds in the Black Sea Steppe
Province under Recent Decades. Front. Earth Sci. 2 (2020), 8-69.
https://doi.org/10.3389/feart.2020.00069

Skrynyk, O., Osadchyi, V., et al. Spatial Interpolation of Climatological Data Considering Relief
and Physics and Geographical Peculiarities of theTerritory of Ukraine. Ukrainian Geographical
Journal 2 (2020), 13-19.

https://doi.org/10.15407/ugz2020.02.013

Spinoni J., Naumann G., Vogt J. Pan-European Seasonal Trends and Recent Changes of Drought
Frequency and severity. Global and Planetary Change 148 (2017), 113-130.
https://doi.org/10.1016/j.gloplacha.2016.11.013

Polovij V.M., Lukashuk L.Ya., Luk’yanik M.M. Vplyv Zmin Klimatu Na Rozvytok Roslynny-
tsva v Umovakh Zakhidnoho Rehionu. Visnyk Ahrarnoi Nauky 9 (2019), 29-34 (in Ukrainian).
https://doi.org/10. 31073/agrovisnyk201909-04

Caloiero T., Veltri S., et al. Drought Analysis in Europe and in the Mediterranean Basin Using
the Standardized Precipitation Index. Water 10 (2018), 1043.
https://doi.org/10.3390/w10081043

Guerreiro S.B., Dawson R.J., et al. Nuture Heat-Waves, Droughts and Floods in 571 European
Cities. Environ. Res. Lett. 13 (2018), 0340009.

https://doi.org/10.1088/1748-9326/aaaad3

Khohlov V., Glushkov A., Loboda N.. On the Nonlinear Interaction between Global Tele-
connection Patterns. Q. J. R. Meteor. Soc. 132 (2006), 447—-465.

https://doi.org/10.1256/qj.05.05

Loboda N., Glushkov A., Khohlov V. Using Non-Decimated Wavelet Decomposition to Analyse
Time Variations of North Atlantic Oscillation, Eddy Kinetic Energy and Ukrainian Precipitation.
Journal of Hydrology 323 (2006), 14-24.

Reshetchenko, S.I., Kibalchich, I.A. Influence of Processes in the North Atlantic on Climatic
Indicators in Ukraine and Eastern Europe. Almanac of Modern Science and Education 4 (2014),
139-145 (in Russian).

Begueria S., Vicente-Serrano S.M., et al. Standardized Precipitation Evapotranspiration Index
(SPEI) Revisited: Parameter Fitting, Evapotranspiration Models, Tools, Datasets and Drought
Monitoring. Int. J. Climatol. 34 (2014), 3001-3023.

https://doi.org/10.1002/joc.3887

Abramopoulos F., Rosenzweig C., Choudhury B. Improved Ground Hydrology Calculations for
Global Climate Models (GCMs): Soil Water Movement and Evapotranspiration. J. of Climate 1
(1988), 921-941.

https://doi.org/10.1175/15200442(1988)001<0921:IGHCFG>2.0.CO;2

Spinoni J., Naumann G., et al. Meteorological Droughts in Europe: Events and Impacts — Past
Trends and Future Projections. Publications Office of the European Union, Luxembourg, EUR
27748 EN (2016).

https://doi.org/10.2788/450449

Zhygailo O.L., Volvach O.V., et al. The Influence of Climate Change on Sunflower Yield in the
Northern Steppe of Ukraine: Analysis and Forecast. Bull. of Poltava State Agrarian Academy 1
(2021), 180186 (in Ukrainian).

https://doi.org/10.31210/visnyk2021.01.22

Zhigajlo O.L., Zhigajlo T.S. Modeliuvannia Produktyv Nosti Soniashnyku v Umovakh
Maibutnikh Zmin Klimatu v Ukraini Za Stsenariamy Antropohennoho Vplyvu RCP. Ukrainian
Hydrometeorological Journal 19 (2017), 71-78 (in Ukrainian).

Zhigajlo O.L., Zhigajlo T.S. Otsinka Vplyvu Zmin klimatu Na Ahroklimatychni Umovy
Vyrochshuvannia Soniashnyku v Ukraini. Ukrainian Hydrometeorological Journal 17 (2016),
86-92 (in Ukrainian).

https://doi.org/10.31481/uhmj.17.2016.10

McKee T.B., Doesken N.J., Kleist J. The Relationship of Drought Frequency and Duration to
Time Scales. 8th Conference on Applied Climatology (1993), 179-184.

Palmer W.C. Meteorological Drought. States Weather Bureau. Research Paper United 45 (1965), 58.
Selyaninov G.T. The Origin and Dynamics of Droughts. Droughts in the USSR, their Origin,
Recurrence and Impact on the Yield Capacity. Leningrad, Hydrometeoizdat (1958) 5-30 (in Russian).


https://doi.org/10.15407/ugz2020.02.013
https://doi.org/10.1016/j.gloplacha.2016.11.013
https://doi.org/10.%2031073/agrovisnyk201909-04
https://doi.org/10.3390/w10081043
https://doi.org/10.1088/1748–9326/aaaad3
https://doi.org/10.1256/qj.05.05
https://doi.org/10.1002/joc.3887
https://doi.org/10.1175/15200442(1988)001%3c0921:IGHCFG%3e2.0.CO;2
https://doi.org/10.2788/450449
https://doi.org/10.31210/visnyk2021.01.22
https://doi.org/10.31481/uhmj.17.2016.10

28 Vuenvie sanucku ET'Y. Ieonozus u 2eoepagpus, 2023, 57(1-20), c¢. 20-29.

U. b. 6GESQBLUN, S. G&. SUUQELUN, U. U. 2UhLS,DhEY, 4. &. UUreursdv

NrYCUPLUSHh SULUCLAFT IuNLUJUSUUL MUSUULLE D
ONPNIuNFEBNFLLE D UTLRLUKUSUNFEBNFLLEM R

Udthnthnid

Nijpuwhbwbd pipph hnntipng wdtiwhwpniun Gpypbbphg WGya k, hul
pujujub puptityuun puptjuunt jhdugh hwdwnpnidp wyt qupabmd £
Uplbput GYypnyuyh Juplinp gynipunbntiub pppwitt: Uplnnpuwyhit opgw-
twnn pyub uytuiwuymwp ypngtiubitipp hwtwh mbnuithnpuynid Go Gpu mw-
pwdp, htwp hwmbighiglinid E mbinnidtiiph gudn puwtwiiny b onh pupan gbipdwuwnh-
twiny dudwbiwuppewitiph atwynpiwbp: dtipphtiu winwewginid £ snpuyht
tplinypitn, hiswhuhp bb tpwpuwp, ynp pubwyp b funpaulp (np pudhbbpp):

Utd nipunmpnipinih £ nupdaynid snpuyhtt Gplinypbtph winwewgiwi W
Juithwunbudwl nrunidtwuhpnipyubip, pwtth np, UQU-h qhwhwmdwdp, wyn
tininypitinph hwugnwo YJowup juqind L phwljui wntimbtiph pnhwbnip
Ybwuh 20%-n:

<upyh wnbting wyt hwbquiwbpp, np Gpupwp pupn Gplnype £, npb
wnwewbnid k oipduwumhawith wpdtiptitinh thnthnjuni pyjwb, Wpbnnpunh b hnnh
himbwynipyub puguuynigyuib, mbinnudttiph puguljumnipyut b dtwjtiplinyehg
qquih gninphugdwl yunbuwnny, nddun k wyh wpnmwhwynl) onbplunpupuw-
twub npbk wupudbnpny: Pugh wupg ghwhwwmwljuitiitinhg, htswhuhp Go
wmbtinniititinh wpuwgnipyub b nputg wimiwjhwabkph npnynudp, ogqunugnpdynid
b pupn pYyuyhtt L Gpuwpwh gnighstitip ni gnpdwlhgbtin, npnbip Juipnn G
hwymbwpbipty snpuyhtt Gpunypitph wnuynipgyniop L qghwhwwnby npubg
htwnbtituhynipiniip:

Nuunidbwuppnipyubt byl £ Jbpnedty Mpuhbugh muwpudpnid
hintwynipyutt wuwydwbbtpp, npnpty npputlg muwpuwdwlui wntnuipuwhiwib
wnwbdhwhwnnipnibbbpp” dudwbwjujhg mwpuwoéwppewbuyghtt Yhdwyw-
Jut thnthnfunipynLbbitiph wgntignipyubt mwl:

C. . PEHIETYEHKO, T.T. TKAYEHKO, C.C. IMUTPUEB, B.T. MAPTAPSH

OCOBEHHOCTH M3MEHEHNS YCJIOBUI BJIAXXHOCTU
HA TEPPUTOPUN YKPAMHBI

Pe3zmome

YkpanHa — OJlHA W3 CaMbIX OOraThIX IIOJOPOJHBIMU IOYBAMH CTpaH, a
coYeTaHUe JIOBOJIBHO OJaronpUsSTHOTO YMEPEHHOTO KJIMMaTa JIelaeT €€ CelbCKO-
X03sUCTBeHHBIM paitoHoM Boctounoi EBponsl. Ha ee TeppuTtoputio yacto nepeme-
IIAFOTCSI MACIITa0HbIE MUPKYISIIIMOHHBIE MPOIECCHI, YTO MPUBOIUT K (HOPMHUPO-
BaHHUIO TIEPUOJIOB C MajbIM KOJMYECTBOM OCAJKOB W BHICOKOM TeMIIEpaTypoi
BO3/yXa, YTO BBI3BIBAET TAKHE SBJICHIS, KaK 3aCyXH, CYyXOBEH U JIp.
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Bonbiioe BHUMaHME YIENAETCS W3YYCHUIO BO3HHKHOBEHHUS M MPOTHO3U-
POBaHHUIO 3aCYIUIMBBIX ABIECHHUH, TaK Kak, 1o orieake OOH, ymep6, mpuauHseMbIit
3TUMH SBICHUAMH, cocTaBisieT 20% ot obmero ymepoa oT CTUXUHHBIX OEICTBUH.

Tak kak 3acyxa IpeJCTaBIseT COOOH CII0KHOE SBICHHE, BO3HUKAIOIICE N3-32
WU3MCHEHUS TEMIIEPATypHOrO0 PEKHMMa, HEOCTAaTKa BJIard B aTMocdepe W mouse,
HEJIOCTAaTKa OCAJKOB M 3HAYUTENHLHOTO HCIApEHHs] ¢ MOBEPXHOCTH, €€ TPYIHO
BBIPa3UTh Yepe3 KaKOW-JIMOO METCOPOJIOTHUECKUI ToKa3aTelb. [loMUMO MPOCTHIX
OIICHOK, TAKHX KaK OINpPEIEICHUE HOPMBI OCAJIKOB U MX aHOMAJIUH, UCIIOIb3YIOTCS
KOMITJICKCHBIC YHCIIOBBIC HHAMKATOPHI U UHJICKCHI 3aCyXH, MO3BOJISIFOIIUE BBHISTBUTH
HaJIMYMe 3aCYIUTUBBIX SBICHUH U OIICHUTh WX HHTCHCHUBHOCTB.

Ienp uccnenoBaHus — MPOAHAIM3UPOBATh YCIOBHUS BJIAKHOCTH Ha TEPPHUTO-
prH YKpauHbl, ONPEACTUTh OCOOCHHOCTH €€ TMPOCTPAHCTBEHHOTO PACIIPEICICHHSI
MOJ] BIUSTHUEM COBPEMECHHBIX PETHOHANBHBIX KITMMATHUECKUX N3MCHCHHI.



