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MAN-MADE LANDSCAPES AS THE FACTORS OF REGIONAL
MICROCLIMATIC CHANGES

In the 21st century, the level of economic development of the Earth’s landscape sphere has reached significant
scales. The transformation of natural conditions and natural resources occurs both horizontally and vertically.
Specialists record the trends of increasing the temperature regime of the planet, changes in humidification regimes,
an increase in the number of adverse meteorological phenomena, and the development of cataclysms. Climate
change is an actual scientific problem.

The purpose of the article is to investigate the influence of man-made landscapes on regional microclimatic
changes and to argue assumptions about the possibilities of global climate changes as a result of the modern
transformation of the Earth’s landscape sphere. Research was carried out according to the generally accepted
method of performing microclimatic observations.

The man-made landscapes as the factors of regional microclimatic changes were investigated in the article.
The work gives examples of their influence on the climatic features of the territories as a underlying surface. The
indirect influence on the distribution of solar radiation and atmospheric circulation was analyzed. On the example
of garden and park landscapes, changes in meteorological indicators were analyzed, namely: air temperature,
humidity, wind speed. The article presents research on the surface layer of the atmosphere on the territory of the
garden and park landscape of the National Dendrological Park «Sofiivka» of NAS of Ukraine.

Key words: man-made landscapes, climate changes, microclimatic observations, underlying surface, garden
and park landscape, National Dendrological Park «Sofiivka» of NAS of Ukraine.

Kpasuoga I.B., Credankos JI.JI. AHTPOIIOI'EHHI JAHAIMA®THU AK YNHHUKU PETTOHAJIBHUX
MIKPOKJIIMATUYHUX 3MIH

Y XXI cronitti piBeHb TOCHOAAPCHKOTO OCBOEHHS JIAaHAMA(THOI OOONOHKH 3eMili JOCSITHYB 3HAYHHX
MacmTabiB. [lepeTBopeHHS IPUPOIHUX YMOB 1 MPUPOIHUX PECYPCIB BiZIOYBAETHCS K Y TOPU3OHTAILHOMY, TaK i
y BEpTHKaJIbHOMY HarnpsiMkax. DaxisIli GikCyIOTh TPEHIU MiBHUIICHHS TEMIIEPATYPHOTO PEIKUMY TUTAHETH, 3MIHH
y PeXKHMMax 3BOJIOKCHHS, 301IbLICHHS KIJIBKOCTI HECTIPUATIIMBUX METEOPOJIOTIYHUX SIBULL, PO3BUTOK KaTaKJIi3MiB.
3MiHHU KJTIMaTy € aKTyaJbHOI0 HAyKOBOIO MPOOIEMOIO.

Merta cTarTi — JOCHIJUTH BIUIMB aHTPOIOTEHHUX JIAaHAMA(PTIB HAa perioHaibHI MIKPOKIIMAaTW4YHI 3MiHU
Ta apryMEHTYBaTH TPUIYIIEHHS MO0 MOMJIMBOCTEH TIOOAIBHUX 3MiH KIIMary B pe3yiabraTi CydacHOI
Tpancopmauii nanamadTHOT 000TOHKH 3EMIII.

JloCimiJDKEHHST  TIPOBOJIMIIACST 332 3arallbHONIPUAHITOI  METOJMKOK BUKOHAHHS  MIKPOKIIMAaTHYHHX
cnocrepekeHb. PoO0oTH BuKOHYyBanmucst y BecHsHUE riepiox (20 Oepesns, 03 kBitHsA, 19 TpaBHs, 22 TpaBHS).
CriocrepekeHHsI MPOBOAMIIMCS 32 TEMIIEparyporo MOBITPSI 3a JOTOMOTOI0 acHipalliifHOro TICHXpoMeTpa, 3a
IIBUJIKICTIO BITPY 3a JIOIIOMOTOI0 aHEeMOMETpa YallKOBOTO 1 32 BiJHOCHOKO BOJIOTICTIO IOBITPS — TirpoMeTpa.
[Mpunaau Oynu MOBipeHi i3 mpuiTaaMu, MO BUKOPUCTOBYIOTBCSI Ha PETIepHiil METeOCTaHIlii « YMaHb.

VY cTaTTi pO3KpUBAIOTHCS AaHTPONOTECHHI JIAHAMAMTH SIK YMHHUKH PETiOHATBHUX MIKPOKIIMATHYHUX 3MiH. Y

POOOTI HABOASTHCS MPHUKIIAAN IXHBOTO BILIMBY Ha KIIIMAaTH4HI 0COOIMBOCTI TEPUTOPIH SK MiJICTHIILHOT IIOBEPXHI.
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AHalizyeThCsl OIOCEPeIKOBaHMI BIUIMB Ha PO3MOALI COHAYHOI pajianii Ta mupKysuii armocdepu. Ha npuxiani

CaJI0BO-TIAPKOBHUX JIAHAMA(TIB aHATI3yIOTBCS 3MIHM METCOPOJIOTIUHUX ITOKAa3HUKIB, a caMme: TeMIeparypu

MOBITPsI, BOJIOTOCTI, IIBUAKOCTI BITPY. Y CTaTTi HABOJATHCS AOCIIHKEHHS 3a MPU3EMHUM IIapoM aTMocepu Ha

TepUTOPii camoBo-mapkoBoro Janamadpty HarionansHoro aernposorigaoro napky «CodiiBkay HAH VYkpainu.

A caMe: BUKOHaHI MiKPOKJIIMAaTH4YHI CIIOCTEPEKEHHsI 32 TEMIIEpaTypolo MOBITPS 32 JIOMOMOTOI0 acIipaliiHoro

TICUXPOMETPA, 3a MIBUIKICTIO BITPY 3a JOTIOMOTOI0 aHEMOMETPA YalTKOBOTO 1 33 BITHOCHOIO BOJIOTICTIO TIOBITPS

— rirpomerpa. [lpunaau noBipeHi i3 npuiagaMu, M0 BUKOPUCTOBYIOTHCSI HAa PEHEpHI METEOCTaHLil « YMaHb.

JocmimKeHHsT BUKOHAHI Y BECHSIHHH MEepio.

KurouoBi ciioBa: antpornorensi janamadTy, 3MiHU KJIiMaTy, MiKpOKJIIMaTH4HI CIIOCTEPEKEHHS, MiACTUIbHA

TTOBEPXHS, CamoBo-TapkoBwid manamadt, Hamionansauit neraposiorigamii mapk «Codiiska» HAH VYkpainu.

Relevance of the research topic. There
has been a scientific debate between geologists
and landscape scientists for a long time about
whether human influence can have a global
character, or whether human economic activity
can be compared with the forces of the Earth? The
fact that anthropogenic processes are extremely
dynamic and purposeful in terms of intensity,
direction and speed is proven and indisputable.
Man accelerates many times all the components
of the modern functioning of landscape systems
at both local and regional levels of organization.
Ukrainian geographers emphasize that the
consequences of interaction between society
and nature are negative and they cover all
levels of organization of landscape systems,
manifested in «... violation of the integrity of
the biosphere, changes in land use, biochemical
cycles and planetary climate changes...» [12,
p. 8]. Among the groups of potential threats
by origin, threats of a natural and natural-
anthropogenic nature are distinguished, among
which a separate group is «Threats caused by
climate change and adverse hydrometeorological
phenomena and processes». «The consequences
of global climate changes, including not only
temperature rise, but also the increase in the
intensity of abnormal weather phenomena are
already visible in Ukraine, causing significant
changes in climatic conditions, characteristics
and manifestation of climate-forming factors:

changes in basic climatic parameters; dynamics

of adverse meteorological phenomena; dynamics
of adverse hydrometeorological phenomena.
Key indicators are: air temperature, amount of
precipitation, number of adverse meteorological
and hydrometeorological phenomena, etc.» [12,
p. 11].

Can man-made landscapes be factors of
«climate change»? Has human activity reached
such a level and intensity that it (the economic
activity of modern humanity) could be compared
with geological processes, for example, with
external magmatism, in terms of strength, volume
and consequences for the landscape sphere of
the Earth? Are human activities on such a scale
and volume that these activities will have a direct
impact on the climate on a planetary scale, rather
than on individual microclimatic characteristics
of the territory? These questions are raised by
modern scientists of various fields of knowledge.
Therefore, the study of the man-made landscapes
as factors of regional and possibly global climate
changes is an actual scientific problem of modern
Anthropogenic Landscape Science.

The state of study of the issue, the
main works. The issue of climate change is a
particularly actual scientific problem. Only the
scientometric database Web of Science Core
Collection provides 118,282 [17] search results on
the topic «Global changes of climate». These are
scientific articles, review articles, book chapters,
editorial materials, etc. It should be noted that the

publications cover various sciences and fields of
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knowledge. Also, the analysis of statistical data
proves that the issue of global climate change has
become an actual scientific problem in the last 20
years, and since 2012, the number of scientific
works is counted in thousands. For example, in
1989, 17 scientific works were devoted to this
problem, in 2003 — 1,151; in 2012 — 4,563; and
in 2019 — 10,460; 2020 — 12126; 2021 — 13747.
In scientific research, the authors investi-
gate changes in climate indicators and conditions
within different regions (N.B. Taranova, L.B.
Zastavetska, T.B. Zastavetskyi, 2020; V.L
Osadchyi, E. Ahuilar, O.A. Skrynyk, D.O.
Boichuk, V.P. Sidenko, O.Ia. Skrynyk, 2018; O.I.
Sytnyk, T.H. Trokhymenko, 2016; O.I. Sytnyk,
L.A. Ruda, 2020; L.P. Tsaryk, P.L. Tsaryk, L.R.
Kuzyk, 2021), formation and development
of adverse meteorological phenomena (A.B.
Semerhei-Chumachenko, R.R. Ozymko, 2019),
the impact of modern climate changes on the
state of surface waters and other components of
landscape complexes (V.H. Marharian, 2021; S.I.
Snizhko, O.H. Obodovskyi, O.H. Shevchenko,
V.V. Hrebin, Yu.S. Didovets, [.V. Kuprikov,
0.0. Pochaievets, 2020; V.V. Fedoniuk, M.A.
Fedoniuk, M.V. Khrystetska, S.P. Bondarchuk,
2021; V.M. Chekhnii, 2021; Daniel A. Friess,
Maria Fernanda Adame, Janine B. Adams, Cath-
erine E. Lovelock 2022; Midgley GF, Thuiller
W, 2005), xerophytization of the conditions of
natural zones of Ukraine and desertification of its
territories (G.I. Denysyk, 2022; O.A. Apostolov,
L.O. Yelistratova, LF. Romanchuk, V.M.
Chekhnii, 2020), study of the temperature regime
as the main meteorological factor of climate
change (V.F. Martazynova, 2019), problems of
global warming, climate change, emerging risks,
and public perception of climate change (Kijpokin
Kasemsap, 2018; Windsor Duane, 2009; Xianyao
CHEN, 2017; Lempert L.J., 2021), global
warming and climate change as psychological

barriers to the awareness of their existence and
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the desire to act (Milfont Taciano L., 2010), social
perception of climate change (Neumann Claudio,
Stanley Samantha K., Leviston Zoe, Walker lain,
2022).

From the point of view of Anthropogenic
Landscape Science, this issue is poorly researched.
G.I. Denysyk, M.O. Shmahelska, L.I. Stefankov
in the monograph «Micro-centered processes
in man-made landscapes» («MikpoocepeaKoBi
NpPOLIECH B AHTPONOTeHHHX JaHmmadrax») [5]
note that the study of dynamic processes in the
development of geocomponents and landscape
complexes, their changes and the study of
regularities of functioning in modern conditions
is one of the main tasks of modern Constructive
Geography and Landscape Science. The
modern concept of a landscape and ecologically
destabilized environment is based on provisions
that indicate abnormally fast rates of changes in
the structural organization of geocomponents
and landscape complexes and the relationships
between them. It should be noted that the surface
layer of the atmosphere is not only an environment
for the development of dynamic processes, it is
actually formed from quite dynamic and mobile
matter. The authors emphasize that micro-local
processes reveal the causes and mechanisms
of ongoing transformation trends at the local
level and the possible perspective of their
regionalization [5]. Carrying out the classification
of anthropogenic micro-centered processes, in the
class «Micro-centered processes» G.I. Denysyk,
M.O. Shmahelska, L.I. Stefankov distinguish the
subclass «Natural micro-centered processes», in
the structure of which there is a type «Climatogenic
micro-centered processes». The issues of global
climate changes, the intensification of weather
anomalies in the conditions of the interzonal
geoecotone «Forest-Steppe — Steppe» of Right
Bank Ukraine are revealed in the works of O.I.
Sytnyk [14-16].

The purpose of the study — to investigate
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the influence of man-made landscapes on regional
microclimatic changes and to argue assumptions
about the possibilities of global climate changes
as a result of the modern transformation of the
Earth’s landscape sphere.

Research methods. The study of the man-
made landscapes as the factors of regional mi-
croclimate changes is based on the principle of
natural and anthropogenic combination, which is
thoroughly revealed in the works of G.I. Denysyk,
F.M. Milkov. Research was carried out according
to the generally accepted method of performing
microclimatic observations. The works were per-
formed in the spring period (March 20, April 3,
May 19, May 22). Observations were made of air
temperature using an aspiration psychrometer,
wind speed using a cup anemometer, and relative
humidity using a hygrometer. The devices were
verified with the devices used at the reference
weather station «Umany.

Presentation of the main material with
substantiation of the obtained scientific results.
The modern landscape sphere of the planet is a
complex system of interaction between man and
nature. As noted by O.0. Grigoriev, the latter is
a complex sphere within which living and non-
living shells penetrate and interact; it is the sphere
of intensive economic activity of a person, which
determined the formation and functioning of the
sociosphere. That is, the sociosphere is the next
stage of development of the Earth’s landscape
sphere, and the anthroposphere is actually the
Earth’s landscape sphere of the 21st century.
Components of this anthroposphere are man-
made landscapes. This group of landscapes forms
the modern landscape structure of any territory
on the surface of our planet. The higher the
level of economic development of the territory,
the larger the share in the landscape structure is
occupied by man-made landscapes. Today, we
have a direct relationship between the intensity

of management and the speed of anthropogenic

transformation of landscape systems. As noted
by O.M. Marynych, P.G. Shishchenko, that in
our time, there are practically no landscapes left
in Ukraine that have not been changed by human
economic activity. Little-changed landscapes
make up 15-20% of the territory, these are mainly
territories with secondary plantations, wetlands,
protected complexes [9, p. 220]. G.I. Denysyk
in his work «Anthropogenic landscape Science»
[3] emphasizes that the modern image of the
landscape sphere of the Earth was formed under the
significant influence of the anthropogenic factor,
the role and importance of which will constantly
increase over time. The author also points out that
natural landscapes within individual natural strips
(zones) and even continents are relics. Thus, one
can only guess about the nature of the natural
landscapes of the steppes, forest-steppe and
mixed forests of the East European plain.
Man-made landscapes form the modern
physical surface of the Earth. They determine the
nature of the underlying surface and directly or
indirectly affect other climate-forming factors.
V.M. Lipinskyi, V.A. Diachuk, V.M. Babichenko
note that the climate of the city is formed as a
result of the interaction of atmospheric processes
and local features of the city itself. The differences
in the weather conditions of the city and the
suburban area are due to the properties of the
underlying surface and the physical state of the
atmosphere (thermophysical and hydrodynamic
contrasts). On the territory of the urban subclass
of the residential class of man-made landscapes,
changes in the number of hours of sunshine are
observed, which is associated with significant
dustiness and gassing of urbanized territories,
as well as with shading, especially in those
microdistricts occupied by high-rise and industrial-
residential types of landscapes. In some industrial
cities, the duration of sunshine decreases by 10-
20% [6, p. 246]. Also within urban landscapes,

inhomogeneities in the duration of sunlight can
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be observed, for example, in industrial areas, the
reduction of this characteristic is caused by the
presence of dust and smoke in the atmospheric
air. In areas with high-rise buildings, the duration
of sunshine decreases due to a significantly closed
horizon [6, p. 247].

The formation and functioning of man-
made landscapes changes the natural indicators
of the albedo value, because when they are
organized, the character of the covering of the
physical surface changes: communication routes
are laid, the surface is covered with brick and
concrete buildings, paints of different colors
are used to cover artificial surfaces, greening
of various infrastructure objects, construction
reservoirs, ponds, etc. The high heat capacity
of building materials and the dark asphalt of
the streets change the heat accumulation of the
physical surface. The city heats up more and
gives off heat more slowly. The amount of heat
of anthropogenic origin radiating from the city is
close to the values of the radiation balance, and in
northern latitudes even exceeds them [6, p. 246].
Urban landscapes form so-called «heat islands».

The influence of man-made landscapes on
the climate as the underlying surface is especially
noticeable. After all, during their organization,
the ratios of various active surfaces change. For
example, the construction of water man-made
landscapes leads to a change in meteorological
indicators. Breeze circulation will develop in the
summer, and large reservoirs also increase the
duration of the frost-free period by 2-3 weeks; a
reservoir with an area of 20 km? contributes to
a decrease in air temperature on hot days in the
zone of 200-400 m by 2-4° C at a height of 150
cm and an increase in air humidity by 15-20% [6].

Regarding the influence of man-made
landscapes on atmospheric circulation as a
climate-forming factor, it can be assumed that
the development of arable and semi-cultivated

landscapes will cause a change in wind speed in
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the respective territories and, as a result, there will
be changes in the speed of movement of cyclones
and anticyclones over the territories.

Man-made landscapes as the underlying
surface affect the distribution of meteorological
indicators. For example, within residential
landscapes, garden and park landscapes create their
geophysical fields in the wind and solar regime of
the territory. In summer, the air temperature is 10-
12% lower among the green areas of the parks than
among buildings, the relative humidity increases
by 5-10%, and the wind speed decreases by 7
times, and in the middle of the areas by 11 times.
The difference in air temperature on greened and
ungreened streets can reach 4-5°C. Large green
massifs help increase air humidity. The average
annual difference in relative air humidity in the
forest and parks compared to the field is 10%,
and the maximum is 40%. At a distance of 500
m from a green massif, air humidity can increase
by 30% compared to open terrain. The great
importance of trees and grasses in humidifying
the air is connected with the ability of vegetation
to evaporate: 1 hectare of oak forest evaporates
26 tons of water per day, 1 hectare of lawn during
the growing season evaporates an average of 5—7
thousand m* of water. Urban green spaces reduce
the force of the wind three times compared to its
speed in an open urban area [2, 7, 8].

During study garden and park landscapes
of the Dniester-Dnieper forest-steppe region
as paradynamic and paragenetic systems, the
microclimatic features of landscape complexes
at the local level of garden and park landscape
organization of the National Dendrological Park
«Sofiivka» of the National Academy of Sciences
of Ukraine (Uman, Cherkasy Oblast, Ukraine)
and adjacent territories were taken into account.
The interaction of the atmosphere with the
substratum is mainly manifested in the lower layer
of the atmosphere. The regime of meteorological

elements in this layer always has some features that
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change rapidly from place to place. Microclimatic
contrasts of meteorological values depend on the
geographical location and weather conditions
in certain seasons of the year. They are traced
not only horizontally, but also vertically, which
is caused by turbulent heat exchange. Contrasts
reach their highest values in clear, windless
weather, when during the day there is a significant
difference between the components of the
radiation and heat balance of non-homogeneous
underlying surfaces. Within the garden and park
landscape of the National Dendrological Park
«Sofiivka» of the NAS of Ukraine, the interaction
of various horizontal and vertical active surfaces
1s observed, which determine the formation
of a peculiar active layer: fields, forest massif,
water surfaces, surfaces covered with asphalt,
traditional buildings 3-5 floors high, a modern
building with a height of 9 floors, etc. Six points in
the eastern part of the garden and park landscape
on the southern exposure slope were chosen for
the research. Reference meteorological station
«Uman» of Cherkasy Oblast is the reference.
Point 1 — «Hrybok» meadow, forest edge; point
2 — «Hrybok» meadow, 50 m from the edge of
the forest; point 3 — forest massif (10 m from the
fence); point 4 — forest massif (40 m from the
fence); point 5 — field (10 m from the fence); point
6 — field (60 m from the fence).

Analyzingthe obtained dataof microclimatic
observations, it should be noted that the graphs of
the temperature course are represented by similar
curves. The daily course of air temperature has
the following features. On March 20, 2015, there
was a gradual increase in temperatures at natural
points 1-6 with maxima at 12:00 and 15:00 and
a gradual decrease until 18:00. The amplitude of
daily temperature fluctuations is at point 1 - 2.8°C,
point 2 - 1.8°C, point 3 - 2.6°C, point 4 - 2.3°C,
point 5 - 3.6°C, point 6 - 3.9°C. At the «Umany
weather station, the amplitude of temperature

fluctuation is 3.3°C, a gradual increase is observed

during the day with a maximum at 18.00. On April
3, the air temperature has a more drastic course of
change. The amplitude of oscillations is at point 1
—14.7°C, point 2 — 10.1°C, point 3 — 10.3°C, point
4—-10.8°C, point 5 — 13.8°C, point 6 — 7.9°C, at the
«Umany weather station — 15.2°C. The minimum
air temperature indicators were registered at 9:00
a.m. at all sampling points, and the maximum
at 3:00 p.m. On May 19, 2015, the daily course
of air temperature changes has a smoother
character. The movement graphs illustrate the
insignificant amplitudes of oscillations, which
are at point 1 - 7.6°C, point 2 - 7.1°C, point 3 -
5.6°C, point 4 - 6.1°C, point 5 - 7.0°C, point 6 - 7,
2°C, weather station «Uman» - 6.0°C. Minimum
air temperatures were recorded at 9:00 a.m. at all
observation points, and maximum at 3:00 p.m. at
points 1-6, at 6:00 p.m. at the «Uman» weather
station. On May 22, 2015, the graphs of the air
temperature change have a smooth character. The
lowest temperatures were recorded at 9:00 a.m. at
all observation points, and the highest from 3:00
p.m. to 6:00 p.m. The amplitude of temperature
fluctuations is on average 5.0 - 7.0°C. (Fig. 1-4).

The analysis of wind speed indicators
makes it possible to conclude that the lowest
speeds were registered at field points 3 - 4, which
were located within the forest park massif, and
the highest — at field points 5, 6 and the weather
station «Umany (Figs. 5-8).

The underlying surface affects the relative
humidity of the air. Relative humidity in the
surface layer always has a diurnal and annual
trend opposite to that of air temperature. That
is, as the temperature decreases, the relative
humidity increases, and as the temperature
increases, it decreases. On March 20, 2015, the
daily amplitude of the relative humidity was 15-
20%. The highest values (about 95-85%) were
registered at 9:00 a.m., and the lowest (70-66%)
from 3:00 p.m. to 6:00 p.m. The highest values

were recorded at sampling points 5 and 6, and the
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Fig. 3. Schedule of air temperature on May, 19, 2015
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Fig. 8. Wind speed change schedule on May 20, 2015

lowest at sampling points 1 and 2, at the «Uman»
weather station. The state of the sky is gloomy.
On April 3, 2015, the amplitude of the daily
movement was 30-40%. The highest relative hu-
midity values were recorded (83-79%) at 9:00
a.m., and the lowest at 3:00 p.m. The state of the
sky is slightly cloudy. On May 19, the amplitude
of the daily movement averaged 20%. The maxi-
mum values were registered at 9:00 a.m., and the
minimum at 3:00 p.m. at all observation points.
The sky is clear. On May 22, the amplitude of the
daily movement was about 15-20%. The maxima

were registered at 9:00 a.m. and 6:00 p.m., and
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the minimum values of relative humidity were re-
corded from 12:00 p.m. to 3:00 p.m. (Figs. 9-12).

Conclusions. Thus, man-made landscapes
are the factors of regional climate changes. This
is a new active surface that determines the nature
of the underlying surface as a climate-forming
factor. It has an indirect effect on solar radiation
and atmospheric circulation. But it most notice-
ably affects the distribution of climatic indica-
tors at the nano- and micro-levels. Man-made
landscapes change the temperature regime of the
physical surface, affect relative humidity, wind

speed, etc. On the example of landscape com-
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Fig. 9. Diagram of changes in relative air humidity on March 20, 2015
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Fig. 10. Diagram of changes in relative air humidity on April 3, 2015
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Fig. 11. Diagram of changes in relative air humidity on May 19, 2015
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Fig. 12. Diagram of changes in relative air humidity on May 22, 2015

plexes at the local level of garden and park land-
scape organization of the National Dendrological
Park « Sofiivka» of the NAS of Ukraine (Uman,
Cherkasy Oblast, Ukraine), meteorological ob-
servations were made and data on changes in air
temperature, relative humidity and wind speed at
six natural points and benchmark meteorological
station «Umany in the spring period (March 20,
April 3, May 19, May 22).

Man-made landscapes are components of
the modern anthroposphere, the anthropogenic
subsurface that has a direct impact on the micro-
climatic features of territories at the local and re-
gional levels of organization. These are factors of
intense regional microclimatic changes. Consid-
ering the degree of transformation of the modern
physical surface of the Earth, it is worth speaking
that today global climate changes are caused by
the functioning of various classes and groups of
man-made landscapes. Climate changes are the
consequences of modern human activity, and the
cause is a profound transformation of the planet’s
natural conditions and resources; intensive forma-
tion, functioning and development of man-made
landscapes in the vast majority of cultivated ones.
Perhaps today the level of human development
has reached such a scale that the consequences

of its influence, unfortunately, have a planetary

122

character. However, the last thesis requires care-
ful scientific research not only by landscape sci-
entists, but also by the comprehensive work of

geographers in various directions.
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