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IDENTIFICATION OF CLIMATE CHANGES BASED ON ANTROPOGENIC
TRANSFORMATION OF LANDSCAPES

JL. Bb. Iloniwyxk, C. 1. Pewmemuenxo, H. Il. Yepxkawuna. IIEHTH®IKAL[IA 3MIH K/JIIMATY HA OCHOBI JOCIII-
JIVKEHB AHTPOITOTEHHOI TPAHC®OPMAIII JIAHJIIADTIB. V cmammi axyenmosano yéazy Ha momy, wo po3pobKa
cmpamezii ONMUMANIbHO20 COYIANIbLHO-EKOHOMIYHO20 PO36UMKY pe2ioHie nompebye idenmupirayii cneyudiunux 36 ‘s83Ki6 npupooHux,
COYianbHO-eKOHOMIYHUX YIMBOPEHb Ma MACUWMAOHO20 30 HACTIOKAMU NOPYUIEeHHs YHKYI ekocucmemu niaHemapHozo pieHs — bio-
cpepu. Ocobnueo ye cmocyemvcst HAUOIIbW CMITIKO20 00 He2AMUBHO20 GNIUBY THOCHKOI OISLIbHOCMI KOMNOHeHmYy biocpepu — am-
Mocgepu ma il knimamuunoi cknadosoi. Ingpopmayis w00 3minu ix cmany Mae eupiuiaibHe 3HAYEeHHsl, OCKIIbKU 20Cn00apcbKa Ois-
JIBHICMb 8NIUBAE HA NPUPOOHI TAHOWADMU MA BUSHAYAE MAMEPIANbHO-eHepeemUuyHi iOHOCUHU 8 008K Lle nposgiscmuvca 6
CMBOPEHHT PISHOMAHIMMA MPAHCHOPMOBAHUX TAHOWADMIG, AKI NOB A3AHI 3 NEBHUM BUOOM 20CNOOAPIOBAHHSL.

Hacniokom anmponozennux mpancgopmayiii € 3mina napamempie ma xapaxmepucmux KOMROHEHMI8 NPUPOOHO20 cepedoslU-
wa. OcHOGHUMU 3A80AHHAMYU OOCTIONCEHHS € CNOCNEPEHCEHHS NPUHUHHO-HACTIOKOBUX 38 A3KI@ MIdHC KIIMAMUYHUMU 3MIHAMU, 6NIU-
60M AHMPONO2eHHOI OIILHOCMI MA PeaKyicio Ha HUX JAHOWApMIe; OMPUMAHHL NOKAZHUKIE MPAHCHOPMAYIL NOGIMPAHUX MAC 6
OCMaHHi 0ecAMUNImms, 8U3HAYEHHs NPULUH A APeanie NoYamKo8o20 HOpMysaHHs ma noOAIbUI020 PO3GUMKY 3MiH Kiimamy. Ana-
i3 cmany ma mpancgopmayii 1anowaghmis, ioeHmugpikayis paxmopie ma nOMeHYIUHUX AHMPONOSEHHUX HeDe3NeK 0a€ MONCIU-
8iCmb GUSHAYUMU OCOOIUBOCE 3MIH KIIMAMUYHUX YMO8 8 Mexcax XapKiecbkozo peioHy. Buxopucmanmna inouxamopie cnpowgye
iHmepnpemayito OaHUX, O0ONOMA2A€ GUABUMU HEPAYIOHANbHI RIOXO0U Y NPUPOOOKOPUCTIYBAHHI ma (HOPMYBAHHI NPUPOOHO-
2ocnooapcvkux cucmem. Haseoeni pesynomamu 6UeYeHHs: HUKU NAPAMEMPIE CIMAHY KIIMAMUYHUX YM08 pe2iony ma ocobaugocmell
aHmponoz2enHoi mparc@opmayii 1aHOwWAGmMie 6Ka3yIMsb Ha HAOIIbW BIPOCIOHT Odcepena pecioHANbHUX 3MiH Kiimamy. [lodarvua
NPOSHOCMUYHA OYIHKA YuX 3MIH 3a0e3neuumsv eupoOiIeHHs HeoOXIOHUX 3aX00I8 ma YMO6uU NOCII006HOT iX peanizayii ¢ 20cnodapcobKiil
oisAnbHOCMI.

Knrwuosi cnosa: ammocghepa, biopiznomanimms, 6iocghepa, ciopomemeoponociuni npoyecu, eKocucmemu, iHOUKamopu 3min,
KILMam, npupooHi 1aHOWagmu, mpanchopmayis 1IaHouapmis.

JL. b. Ilonuwyk, C. H. Pewemuenko, H. H. Yepxawuna. H/ITEHTHOUKAILIUA U3SMEHEHHUA K/IHMATA HA OCHO-
BE HCCJIEJOBAHHA AHTPOITOTEHHOH TPAHC®OPMAIIHH JTAHJIIAD®TOB. B cmamve akyeHmuposaHo SHUMAHUE
Ha paspabomke cmpameuu ONMUMATLHO20 COYUATILHO-IKOHOMUYECKO20 PA3GUMUsL Pe2UOH08, KOmopas mpebdyem uodeHmugurayuy
cheyughuueckux cesazeil NPUPOOHLIX, COYUATLHO-IKOHOMUUECKUX 00pA308aHUll U MACWMAOHO20, 21YDOKO20 3a NOCIeOCMBUAMU HAPY-
wienus PYHKYUtl IKOCUCeEMbl NAAHEMapHo2o yposhs — buocgepvi. Ocobenno smo xkacaemcs 6onee yYCmouuus020 K He2camueHoOMY
GNUAHUIO UEN0BEYECKOU OeAMETbHOCIU KOMNOHEHMa 6uoc@epvl — ammocdepul U ee KAUMamuieckux cocmasiaowux. B coomeem-
CMeUU ¢ pAYUOHATLHLIMU YCIOBUAMU UCHONL308AHUS NPUPOOHIX PeCypcos unopmayus 0 USMeHeHUuu ux cOCOSAHUS UMeem peud-
jowee 3Hayenue 8 NPAKMUYECKUX UCCLe008ANUSX, NOCKOIbKY XO3SUCMBEHNAs 0esimelbHOCMb GIusien Ha NPupooHble TaHOuagdmel u
onpeodensiem MamepuaibHo-dHepemuyecKue OmHouleHus 8 oKpyscaiowel cpede. Dmo npoasiaemcs 8 co30aHuU pasHooOPaAZHbIX
MPaAncHoOpMUPOBAHHbIX 1AHOUADIO8, KOMOPbIe CEA3AHbL C ONPEOeeHHbIM BUOOM XO3AUCHIBOBAHUSL.

Anmponoeennas mpancgopmayus 1aHOWAPMO8 npueooUm K UMEHEHUAM NApamempos U Xapakmepucmux KOMNOHEHMO8
npupooHotl cpedvl. OCHOBHBIMU 3A0AHUAMU UCCTE00BAHUS ABTAIOMCA. YCMAHOBNEHUEe NPUYUHHO-CTIEOCHIBEHHBIX C85A3€ll MeHCOY Ku-
MAMO2EHHLIMU USMEHEHUAMY, GIUAHUEM AHMPONOLEHHOU OesIMEeNbHOCNU U Peakyuell Ha HUX 1aHOWAa@dmos; noayuenue nokazamenell
mpancgopmayuy 8030YUWHbIX MeyeHull 3a nociedHue decamuiemus,; onpeoeierue npudul U apeanos nepeoHaUaIbHblX GopmMuposa-
Hutl, U abHelule2o pazeumus usMeHeHuti kiumama. Moenmuguxayus Gaxkmopos u ananus cmenenu mpancoopmayuu 1aHowag-
mog 6 npedenax XapbKo8cKou obaacmu oaem G03MONCHOCHb Onpedenums MmeHOeHYUIo UsSMEeHeHUll KiumMamuieckux ycioguu. Hc-
noIb306aHUe UHOUKAMOPOS YNpowaem uHmepnpemayuio OAHHuIX, noMo2aem npu QopmMuposanuu nPUpoOHO-X03aUCHEEHHbIX CU-
cmenm. Jlanvhetiuias npocHOCMUYecKas OYeHKa SMux usmeHeHuti obecnequum paspabomxy HeoOXoO0UMbIX MepOonpusmutl OnmuMu3d-
YUy npUPOOONOIL308AHUS U NOCTEO08AMENLHOU UX PeaTU3AYUL 8 XO3AUCHBEHHOU 0esAMeNbHOCTIU.

Kntouesvie cnoea: ammocepa, buopasnoobpasue, buocghepa, cudpomemeoporocuyecKue npoyeccoyl, IKOCUCIeMbl, UHOUKA-
MOpbl USMEHEHUT, KIUMANM, NPUPOOHbLe IAHOUAGMbL, MPAHCHOPMayUs 1aHOUAdmMOs.

Formulation of the problem. In recent dec- balance. Functions of natural geosystems are aimed
ades observation of climatic processes and phenom-  at preserving organization of its structure but eco-
ena has shown changes in the functioning of the sys-  nomic activity leads to imbalances, reduction of or-
tem at the biospheric level and its global energy im-  der, loss of internal organization and inability to
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maintain the required stabilization [11, 16]. Move-
ments of energy flows in horizontal and vertical di-
rections of the atmosphere cause heavy rainfall,
flooding, dry weather, storms, heat waves, changes
in rainfall patterns and other extreme atmospheric
phenomena. It is extremely important, therefore, to
find solution to the problems of preserving the abil-
ity of the biosphere to self-regulation, self-
restoration based on optimization of anthropogenic
loads on natural systems. Identification of global
climate change factors requires in-depth research to
find out the most active sources of environmental
impact [1-5, 8-9, 14, 21].

Estimates of the effects of the global air tem-
perature growth during 2000-2100 show that fre-
quency of repetition increases, extreme temperature
values intensify, global air temperature increases by
2-5 ° C, the sea level — by 0.6-1.2 m, affecting the
economic development and human life safety [22].

Studies related to climate change are identified
as priorities in the Concept for the implementation
of the state policy in the field of climate change for
the period up to 2030 and the Strategy of Low Car-
bon Development of Ukraine until 2050 (SNRD)
[15, 17]. They are aimed at studying the impact of
these changes on environment to develop a strategy
for environmentally sound management of the
economy and implementation of this strategy in
practice.

Analysis of recent research and publications.
According to the concept of natural-adapted re-
source use, the information on changes in the state
and characteristics of natural components is very
important. These changes are caused by the activity
of various enterprises which are the basis for the
creation of the national wealth of Ukraine. [6,10].
Climatic parameters of a separate territory may dif-
fer from zonal parameters, and in combination with
anthropogenic transformation they can affect gen-
eral conditions of landscapes, lead to the intensifica-
tion of unfavorable hydrometeorological and exoge-
nous geodynamic processes and phenomena (ero-
sion, deluvial processes, landslides, suffusion, defla-
tion, flooding). It is possible to separate the compo-
nent of each of them and determine their indicators
due to special monitoring research. Indicators of
change are the basis for the formation of infor-
mation blocks to make decisions on socio-economic
development and allow consciously to focus on so-
cio-economic, socio-political and environmental
issues for different ranks regions.

Identification of previously unsettled parts
of the general problem. Global warming has pro-
nounced regional peculiarities. It is necessary to de-
velop measures on climate change responses at ha-
tional, sectoral and regional levels, as outlined in the
draft Strategy for Sustainable Development of
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Ukraine by 2020 [17, 18]. Existence of the world
economic growth trajectory conditioned by green-
house gas emission reductions is highlighted in the
Sustainable Development Goal for the period up to
2030 approved at the UN Summit in 2015.

Practical significance of the research is con-
nected with the management forms not exceeding
natural possibilities of self-sufficiency of a favora-
ble climate. The forecast of climate change will en-
sure development of the necessary environmental
measures and conditions for their consistent imple-
mentation. The study of the conservation issues of
natural component in natural and economic systems
as well as biodiversity conservation is effective in
overcoming the crisis. This often goes beyond the
attention of the relevant institutions [11].

Natural landscapes are a sensitive indicator of
the environment condition, so the use of data on the
landscape components characteristics is necessary to
assess the relevant changes. Global warming will
lead to degradation of ecosystems as these problems
are interrelated. ldentification of changes in the state
of the environment requires high efficiency of re-
search on the development of natural territorial
complexes of different levels, improvement of the
control system for anthropogenic influence [13,16].
Under the influence of changes in the atmospheric-
ocean-drift (AOS) system, connected with the
greenhouse effect increase, depletion of freshwater
resources, agro-climatic resources, desertification is
highly possible on the studied territory and the
country as a whole [1, 4, 7]. This will determine
further direction of the socio-economic development
of the country.

Formulation of the purpose of the article.
The purpose of the study is to determine the causes,
areas of initial formation, further development of
negative meteorological processes and phenomena
on the territory of Kharkiv region during the last
decades, as well as to study the parameters and
causes of air masses transformation, changes in their
properties and resistance to anthropogenic impact.

Methods of research are observations with the
help of various devices and technical means, as well
as the use of cartographic, statistical materials. For
integrated observations comprehensive research was
carried out within natural and anthropogenic land-
scapes to obtain information on the transformation
of natural processes and phenomena [12]. An inte-
grated approach, using experimental field-based ob-
servations and the technology of climatic series
analysis with the help of statistical methods for cli-
mate information processing, characterized by high
accuracy, allow us to determine their spatial-
temporal features and future projections to the natu-
ral environment.
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Presentation of the main research material.
The main factors of landscapes’ transformation on
the territory of Kharkiv region are the high level of
land, water, mineral and forest resources develop-
ment, a significant production density, intensive ur-
banization processes, the structure of the land fund.
Most land has agricultural purpose and has been
intensively used in the agrarian sector for a long
time. [6, 13]. Acidification of chernozems, pollution
due to anthropogenic activity reduces the value of
cultivating crops and the quality of soil, which loses
its productive functions [12, 16].

Circulating atmospheric processes representing
a mechanism for the exchange of different tempera-
ture characteristics by air masses, play a significant
role in the formation of climatic conditions of
Kharkiv region. A climatic regime of the territory is
formed at the surface of the earth due to the transfer
of heat and moisture, where the synoptic processes
of the eastern type predominate [9]. Within the lim-
its of this research the parameters of air temperature,
monthly rainfall and wind speed were obtained, al-
lowing us to calculate their deviation from the cli-
matic norm and to reveal the tendencies of their fur-
ther changes. Air transformation continues as a re-
sult of interaction with the underlying surface
through the processes of heat exchange (accompa-
nied by evaporation and drying of the underlying
surface), and as a result of vertical inflow (outflow)
of energy through mixing, which leads to the dry air
income from the upper levels to the earth's surface.

The climatic ranges of air temperature, rainfall

t, C°
10,0

and wind speed are derived from the observation
data at ten meteorological stations of the Kharkiv
Regional Center for Hydrometeorology of the Min-
istry for Emergencies of Ukraine during 2001-2016
and belong to various (agro-climatic) zones of
Ukraine.

At the surface of the earth, growth of the tem-
perature in the lower atmosphere is caused by the
heat transfer between the underlying surface and the
adjacent layer of air. In the case of heating, this re-
sults in the maximum values of air temperature.

Anthropogenic climate transformations are su-
perimposed on natural characteristics and lead to an
increase in average annual air temperatures in the
range from 1.1 to 1.4 °C (Fig. 1).

The greatest warming is observed in winter at
stations Velykyi Burluk (1.8 °C), Kolomak (1.7 °C)
and Kharkiv (1.4 °C) in accordance with the climate
standard (1961-1990). In the spring-summer period,
the growth of air temperature was recorded at the
stations of Kharkiv (1.2 °C and 1.7 °C respectively),
Krasnograd (1.1 © C and 1.5 °C) and Kolomak (1.1 °
C and 1.4 °C). In the autumn there were slight fluc-
tuations in air temperature (1.2 °C).

The analysis of climatic air temperature series
for three periods (1891-1935, 1961-1990, 2001-
2016) indicates significant changes in air tempera-
ture in the region during 2001-2016, mainly in the
winter and summer periods (Figure 2-3).

According to the established criteria the re-
search results show that the temperature of the adja-
cent atmosphere rises by more than 1.0 °C in the
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B Average air temperature, °C

Izium Lozova

Velykvi Burlyk  Krasnohrad Kolomak

M Climatic norm, °C

Fig. 1. Dynamics of air temperature on the territory of Kharkiv region
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Fig. 2. Dynamics of air temperature on the territory of Kharkiv region (winter)

winter and summer in the territory of Kharkiv re-
gion. Significant trends in air temperature are ob-
served in the southwest, south and south-east of the
territory within the steppe natural zone. Such condi-
tions are formed when air masses arrive from the
southwest and southeast. On the territory of the city
of Kharkiv, the air temperature is characterized by
maximum deviations from the climatic norm due to
the transformation of temperature, precipitation and
wind fields.

The peculiarity of the average monthly air tem-
perature dynamics for the period of 2001-2016 at
Kharkiv meteorologic station is its growth by 1.6 °C
on average in the winter period (December, January,
February), in spring - by 1.0 °C, in summer - by 1, 5
°C and in autumn — by 1.2 °C, as compared to the
standard climatic norm. In the spring months, the
greatest warming occurred in March (by 2.1 °C).
July (by 2.1 °C) and August (by 2.0 °) were the hot-
test months compared with the climatic norms. In
autumn, the greatest increase in the air temperature
was recorded in November (by 1.6 °C).

Modern changes in the temperature regime of
the investigated area indicate a steady tendency of
temperature indices growth throughout the year.

The resulting air temperature trends lead to
changes in natural ecosystems, reduced biodiversity,
disappearance of natural vegetation and animals.
Under the provisions of the CISG (Strategy for Low
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Carbon Development by 2050), it is necessary to try
to keep the air temperature under the scenario of
changing global average temperature below 2 ° C
from the preindustrial level.

Results of statistical materials on the direction
and wind speed for the period 2001-2016 near the
earth's surface at an altitude of 10 m for the territory
of the region is characterized by an increase in the
average monthly wind speed in the autumn-winter
period (up to 5 m/s). It is established that the pre-
vailing winds are eastern, north-easterly and south-
ern. Fluctuations of the average wind speed for the
period under study are characterized by low values
(2 m/s). It was recorded that the number of strong
winds with a speed of more than 10 m / s has in-
creased (tabl. 1), causing considerable material
damage to the economy: destruction of roofs, blow-
ing crops, destroying trees, wires, structures and
causing dangerous waves at large reservoirs [11].
Under such conditions snowstorms forms, damaging
the work of transport. Every year up to 15 days dur-
ing the year with increasing winds are observed.

Within the limits of this research it has been es-
tablished that the amount of precipitation on the ter-
ritory is characterized by variability. For the last
decades it has undergone significant changes. In the
period of 1961-1970, there was an increase in all
stations in the region in the winter and decrease in
the autumn (Table 2).
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Fig. 3. Dynamics of air temperature on the territory of Kharkiv region (summer)

Table 1

Maximum wind speed at the stations

Month 1 2 3 4 5

6 7 8 9 10 | 11 | 12

Bohodukhiv | 10 12 15 10 10

13 10 16 | 11 9 15 | 12

Velykyi 11 | 14 | 14 | 12 | 112 | 14 | 12 |14 | 11| 12 | 16 | 14
Burlyk

Zolochiv 8 9 10 | 10 9 8 8 8 | 9 | 7 | 10 | 10
Izium 9 12 | 10 | 10 8 8 10 | 8 | 8 |10 10| 11

Kolomak 10 12 11 12 11

9 9 10 | 10 | 10 | 12 | 17

Krasnohrad 8 10 9 8 9

8 6 9 8 7 11 | 10

Kupyansk 9 15 14 10 8

10 10 13 | 10 | 10 | 10 | 11

Lozova 13 16 15 13 11

10 10 13 | 10 | 11 | 19 | 16

Kharkiv 15 13 13 15 13

13 11 11 | 11 | 10 | 15 | 12

For the winter period there is a tendency to-
wards decreasing atmospheric precipitation by 1-12
mm. Only at stations Kupiansk and Slobozhanske in
the periods 1981-1990, 2001-2010, the amount of
precipitation increased by 1-3 mm in accordance
with the climatic norm (1961-1990). Spring is char-
acterized by an increase in dryness in April and May
at the meteorological station of Kharkiv in compari-
son with the period of 1961-1990. During the sum-
mer months (June, July) precipitation was 6 mm and
1 mm more than norm, and in August - by contrast
(by 7 mm) . The arid regime was fixed in October.
This month, there was 15 mm less precipitation than
the climatic norm. Precipitation exceeded the cli-
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matic norm in September (by 11 mm) and Novem-
ber (by 4 mm).

Dry conditions were noticed on the territory of
the forest-steppe and the steppes of Kharkiv region
mainly in the autumn-winter and summer periods,
especially in the south and south-east. In the spring
(Table 3) there is a tendency to increased precipita-
tion by 3-15 mm. Since 1991, the amount of precipi-
tation has increased by 2-15 mm on the territory of
the region. According to the results of the average
indicators analysis and probability of rainfall, it has
been found that their changes in the region are char-
acterized by a large time variability and are of a cy-
clic nature (after 2-3 years).
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Table 2
Winter monthly rainfall (1961-2016)
> % _94) i)
= _ 4 X ©
2 = 5 2 < 2 e < c S
G > m < IS & < S 5 8
3 S = 8 2 = N & N S
[%2] o < > @ —
8| N 2 = | ¥ ¥ < 5 ¢ -
— [¢D) (7p]
[¢5)
o
= S = = = = = S = >
5 = = = S S S = = =
] p .} s >} s >} s .} s .} p .} p >} s >} s .} s
ig% 48 | +5 |53 | +11 | 59 | +0 | 45 | +5 | 59 | 410 | 54 | +7 | 48 | +5 | 60 | +13 | 55 | +7 | 61 | +12
18;(1) 38| 5|37 5 | 45| 5 |37| 3 44| -5 | 42| 536|740 -7 |a4|-4a|43| 6
iggé 421136 6 | 47| -3|39| 1 |a5| -4 |24 |+3|4a|+1 |20 -7 |26| -4 44| 5
;ggé 36 |-7 /34| 8 |37|13|34| 6|39|-10[39|-8|38|-5|36|-11 |44 | -4|37]| -12
38% s 2|37 5 |a2|-8|38| 2 25| -4 |as8|+1|46|+3|44| 3 |48| 0 |21 8
ggié' 430 40| 2 | 42| 8|39 | -1 45| -4 |47 | 0 | 43| 0 |4a| -3 |45|-3|39] -10
Norm | 43 42 50 40 49 47 43 47 48 49

It can be noted that rainfall distribution is une-  the variability of precipitation remaines significant,
ven on the territory by the seasons and in separate  confirming the probability of rainfalls.
months. There are significant fluctuations in precipi- The tendency of changes to increase the aver-
tation amplitude from year to year, most noticeable  age temperature of air, which affects the state of
in summer and winter. In the course of the month  plants, provokes early flowering and early leaf loss.

Table 3
Spring monthly rainfall (1961-2016)
> &L L go]
= v
2| £ |8 | §E 2| 2| £ | 7| ¢
S > = X e~ € G < o IS o
2 S <32 S 2 =1 S = = N
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= = = = = = = = = =
= = = = = = = = = =
>} s > ¥ > s D P D s D s D s > p D P > ¥
18% 39 | +1 |37 | +1 |45 |+2 |37 | +1 |41 | +1 |40| 0 | 34| -3|38| 3 |43|+1|42]| 0
iggé 38| 0 |44 | +6 | 45 |+2 | 41 | +3 |46 | +4 |44 | +4 | 38 | +1 | 45| +4 |46 | +4 | 49| +7
1883 38| 0 (33| -5 |30|-a|37|+1]39|+3|35|-5|39|+2|39| -2 |36|-6|35| -7
;ggé 45| +7 | 48 | +10 | 45 | +2 | 42 | +4 | 48| +6 | 48 | +8 | 51 | +14 | 50 | +9 |51 | +9 | 48| +6
gg% 43| +5 41| +3 | 37| 6 |37 |+1 | 45| +3 | 30| -1 |39 |+2 |43 | +2 |43|+1 40| -2
ggié 43| +5 |44 | +6 | 46 | +3 | 43 | +5 |53 |11 | 48 | +8 | 45 | +8 | 53 | +12 | 45 | +3 | 57 | +15
Norm | 38 38 43 38 42 40 37 41 42 42
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Due to the spring frosts and absence of pollinating
insects, early flowering has a negative effect. There
may also be a re-development to which plants are
not adapted. The response of plants to climate
change is their migration, adaptation and disappear-
ance. Migration changes habitats of plant species,
prompting the resettlement of invasive species that
displace aboriginal ones. Among them weeds, aller-
genic plants are especially dangerous. Characteristic
are anthropogenic obstacles to migration, especially
significant cultivation. Adaptation means gradual
adjustment to new environmental conditions. In-
stead of perennials, annual weeds like plants with a
short development cycle, develop [10].

Such changes reduce the energy potential of the
biosphere, affect the resources, upsets the supply
chains of individual consuments and lead to their
extinction. Processes are intensified by the specifics
of natural territorial complexes transformation as a
result of farming. Disappearance of natural ecosys-
tems is accompanied by death of plant and animal
species and biodiversity degradation. Harmful me-
teorological phenomena have a negative impact on
the socio-economic development of the region, re-
ducing crop yields, promoting degradation of soils
and depressingly affecting vegetation.

Conclusions. On the basis of the conducted re-
search we have determined the processes influenc-
ing climate transformation of Kharkiv region. This

makes it possible to construct models for forecasting
air temperature and humidity, cloudiness and other
meteorological parameters. The air temperature re-
duces with height, but the reason for its increase can
be energy income from external airflows during
transformation of air masses. Average air tempera-
ture of the surface layer of the atmosphere varies
with a speed that goes beyond natural cyclical fluc-
tuations. There is a general tendency towards di-
rected climate change, the so-called "global warm-
ing" which threatens natural landscapes, violating
and degrading them.

Research on climate change, analysis of the
state and transformation of landscapes, identifica-
tion of factors and potential anthropogenic hazards
makes it possible to recognize peculiarities of cli-
matic changes on the territory of Kharkiv region.
Optimal management of nature can be successfully
implemented in the event of compliance with the
levels of the landscape structure: forest-steppe,
steppe within Kharkiv region. Study of climate
change indicators simplifies data interpretation,
helps to identify irrational approaches to environ-
mental management and formation of natural and
economic systems. Modern specialization of doing
business in the region is not optimal as to the natural
conditions, but in many cases is devastating for nat-
ural landscapes.
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IDENTIFICATION OF CLIMATE CHANGES BASED ON ANTROPOGENIC TRANSFOR-
MATION OF LANDSCAPES

Formulation of the problem. Functioning of natural geosystems is aimed at preserving their structure,
but economic activity leads to imbalances, decreases in order, loss of internal organization and the inability
to maintain the necessary stabilization.

Analysis of previous research. Studies of the last decades have shown that the climatic conditions of
Ukraine can be unfavorable for the life and economic activity of the society.

Problems of further research. To find the solution to the problem of preserving the ability of the bio-
sphere to self-regulation, self-restoration by optimizing anthropogenic load on natural systems is very im-
portant. Identification of climate change factors is aimed at finding the most active sources of environmental
impact in order to determine the real threat of global climate change.
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The purpose of the research is to determine the causes, areas of initial formation, further development
of negative meteorological processes and phenomena on the territory of Kharkiv region during the last dec-
ades and to study parameters and causes of air masses transformation, changes in their properties and various
resistance to anthropogenic impact.

Research methods are observation with the help of various devices and technical means. An integrated
approach using field-based observations and technology of climatic series analysis with the help of statistical
methods for climate information processing, characterized by high accuracy, allow us to determine their spa-
tial-temporal features and future projections to the natural environment.

Presentation of the main research material. Optimal strategic socio-economic development of the re-
gions requires identification of specific links between natural and socio-economic entities, as well as study-
ing large-scale and profound by the consequences violations of the ecosystem at the planetary level - the bio-
sphere and its components. There is a general tendency towards directed climate change, the so-called "glob-
al warming", which threatens natural landscapes, upsetting and destroying them.

Practical value. There are causal relationships between climatogenic changes, influence of human ac-
tivity and the reaction of landscapes to them. This is manifested in creation of a variety of transformed land-
scapes (agrarian, residential, industrial). The consequence of anthropogenic transformations is the change in
the parameters and characteristics of the components of nature.

Research results. Indicators are the basis for information blocks concerning decision-making in the ar-
eas of socio-economic development. Climate parameters of a certain territory may differ from zonal ones and
in combination with anthropogenic transformation affect the general condition of the landscapes, lead to the
intensification of adverse hydrometeorological and exogenous geodynamic processes and phenomena (ero-
sion, deluvial processes, landslides, suffusion, deflation, flooding.

Keywords: atmosphere, biodiversity, biosphere, hydrometeorological processes, indicators of change,
climate, natural landscapes, landscape transformation, ecosystems.
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