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THE POST-SOVIET CITY:
SOVIET HERITAGE AND
CONTEMPORARY CHALLENGES

IMOCTPAITHCBKE MICTO:
PAJITHCBKA CITAJIIITUHA
TA BUKJIUKU CYYACHOCTI



1.1. THE SOVIET CITY AS
A UNIQUE EXAMPLE OF URBAN
PLANNING AND DEVELOPMENT

1.1. PAITHCBKE MICTO

K YHIKAJIBHUH [TIPUKJIA/]
MICTOBYJIIBHOTI'O
INTAHYBAHHS TA PO3BUTKY

SKRYHAN Hanna

Candidate of Science (Geography), Associate Professor.
Erda Research, Technology, Education, Ceintuurbaan
211, 3051KC Rotterdam, Netherlands,
skranedka@gmail.com
https://orcid.org/0000-0002-3767-6923

SHKARUBA Anton

Candidate of Science (Geography), Senior Researcher of
Estonian University of Life Sciences, Institute of
Agricultural and Environmental Sciences, Chair of
Environmental Protection and Landscape Management,
Kreutzwaldi 1, 51006 Tartu, Estonia,
https://orcid.org/0000-0003-2536-2123
anton.shkaruba@emu.ee

The chapter provides a detailed review of the publications of scientists from the
countries of Central and Eastern Europe devoted to the analysis of the phenomenon of
the “Soviet” city. Urban planning in socialist cities was intended (among other things) to
demonstrate the victory of socialism and the realization of great socialist ideas. In urban
planning, this was reflected in the emphasis placed on the city center and open public
spaces; in large park and forest park areas, giant development projects, huge industrial
areas, public transport oriented transportation system.

The subsequent post-socialist transformation was caused by changes in institutions,
social, cultural and political life, the transformation of urban planning activities. The free
market with private ownership and the decentralization of government were the main
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driving forces that transformed the former socialist cities. The emerging demographic
problems (decrease in population, both as a result of a decrease in natural growth and as
a result of migration), the aging of the population have led to a change in the demand for
housing and its main characteristics. The economic stratification of the urban population
has also contributed to socio-spatial segregation, and the sharp increase in the number of
private cars has created problems of congestion and high levels of air pollution.

Formally, the post-socialist transformation of cities has been completed and the
socio-economic, political and cultural conditions have completely changed. However, in
the spatial structure of post-socialist cities, the Soviet legacy is still traced, the elements
of which have different viability and preservation in different institutional conditions. The
undeniable complexity of the transformation process has created unique challenges for
the planning and urban policy of post-socialist cities.

Keywords: post-socialist city, transformation, urban planning, planning.

CKPUI'AH AHHa OpiiBHa - kaHauaat reorpadiuHux Hayk, foueHT, Epaa — gocnigpkeHHs,
TexHonorii, ocsita. LieHTyypbaH 211, 3051 KC PotTepaam, Hinepnanau, skranedka@gmail.com
https://orcid.org/0000-0002-3767-6923

LUKAPYBA AHTOH AIMUTPOBUY — KaHaWaaT reorpadiuHux HayK, CTapLUMIA HayKOBWIA CriB-
POBITHNK ECTOHCHKOrO yHIBEPCUTETY MPUPOGHUYNX HayK, IHCTUTYT arpapHiX Ta eKOMOMiYHNX HayK,
kachepa OXOPOHU HABKOMULLHLOO CepefoBULLa Ta ynpasniHHA naHawadTom, Kreutzwaldi 1,
51006 Taprty, EcToHis, anton.shkaruba@emu.ee

https://orcid.org/0000-0003-2536-2123

Y po3agini gaetbcs goknagHuiA ornsa, nybnikauii BYeHKx i3 kpaiH LieHTpanbHoi Ta
CxinHoi €Bponu, NpucBsHeHUX aHanidy GeHoMeHy «pafsHcbkoro» Micta. MictobyaisHe
nAaHyBaHHS B COLLaNCTUYHMX MiCTax Masio Ha METI (KPiM iHLLIOM0) AEMOHCTPALL,ito nepemoru
coujaniamy i peanizaLito BENMKMX COLaNiCTUYHKX inei. Y nnaHyBaHHi MiCT Le Bigbunocs
Ha HagaHHi 0COBAMBOrO CEHCy LIEHTPY MiCTa Ta BIAKPUTMM rPOMAACHKUM MPOCTOpaM;
y BENMKMX NAPKOBUX Ta JTICOMAPKOBMX 30HAX, MraHTCbKUX MPOEKTaX PO3BUTKY, BEIMYE3HIX
NMPOMUCAOBUX 30HAX, TPAHCMOPTHI CUCTEMI, OPIEHTOBAHI HA FPOMAaACHKMI TPAHCMOPT.

HactynHa noctcoujanictnyHa TpaHcdopmalis Gyna BUKAMKaHa 3MiHaMKU B iHCTU-
TyTax, coujasbHOMYy, KyNbTYPHOMY Ta MOMITUYHOMY XUTTi, TpaHChOpMaLii MiCTOOYAiBHOT
LiSNbHOCTI. BinbHUA PUHOK 3 MPMBATHOIO BAACHICTIO Ta AeLeHTpanisawisa ynpasiiHHA
BUSIBUIMCb OCHOBHUMW PYLWIAHMK CUNaMu, WO 3MIHWAW KOMWLIHI  COLianiCTUYHI
micta. JemorpadiuHi npobnemu, Wo 3’SBUANCS (3MEHLLEHHSI YNCENBHOCTI HACeNeHHs
SK BHACNIAOK 3HUXEHHS NPUPOAHOrO MPUPOCTY, Tak i BHACAIAOK Mirpawji), cTapiHHs
HaCeNneHHs NPU3BENM A0 3MiHW MOMNUTY Ha XWUTNO Ta MOr0 OCHOBHI XapaKTepPUCTUKM.
EkoHOMIYHE pO3LIapyBaHHS MICbKOrO HacCeneHHsi TakoX Crpusno coujanbHO-Npoc-
TOPOBIli cerperauji, a KinbkiCTb 0COOMCTUX aBTOMOOINIB, WO Pi3Ko 36inbLinnacs,
nopoamna npobnemu NPo6OK i BACOKOrO PiBHS 3aOpyAHEHHS NOBITPS.

®dopmanbHO nocTcoujanicTuyHa TpaHcdopMaLlis MIiCT 3aBepLumnacs, i coujanbHo-
€KOHOMIiYHi, NOAITUYHI Ta KYNbTYPHI YMOBM MOBHICTIO 3MiHMAKCS. OgHaK y npOCTOPOBil
CTPYKTYpi MOCTCOLiaMiCTUYHMX MICT BCE LLE MPOCTEXYETbCS PagsHCbKa crnagwmHa,
€/1leMEHTM SKOI MalOTb Pi3HY XUTTE3AATHICTb | 6e3neKy B Pi3HMX IHCTUTYLINHUX YMOBaX.
Be3nepeyHa cknagHicTb npouecy TpaHchopMaLlii cTBopuna yHikanbHi npobnemun ans
naaHyBaHHA Ta MICbKOi MNOJIITUKM NOCTCOLaNniCTUYHUX MICT.

Knio4oBi cnoBa: nocrtcouianictTuyHe MiICTo, TpaHcdopmalis, MicTobyaiBHa
LOiSNbHICTb, NAaHYBaHHS.
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Urbanists debate whether there are fundamental differences between a
capitalist and a socialist city. On one side urbanists claim that for instance
collective ownership and centralized planning in socialist countries defined a
crucial difference with capitalist cities driven by market competition and local
decision-making. More recently, other urbanists claim that no such thing is
the case; forces of urbanisation, industrialisation and networking are the
same for all cities, from one political regime to another. Poliical regimes only
have a minor influence in correcting the basic language of urban morphology.

We need to understand what specific features created socialist elements
in city structures and how they were represented in physical space. From land
use point of view, functional zoning and physical spatial structure socialist
cities had historical core, housing, industrial, commercial areas, open and
public spaces, greenery, engineering infrastructure. The crucial point is how
city space is organized and which way functional zones are combined? The
answer is not simple. Physical structure is a result of (1) vision of professional
(architects and developers), (2) vision and policy of local authorities, (3) vision
and expectation of public.

Vision of professionals depends on modern trends in architecture,
techniques and technologies, from one hand. From other hand, it depends on
dominant concepts in professional community, standards, norm and rules,
formal and informal planning procedures, impacts of policy and influence
of leadership among professionals and decision-makers. For example,
technocratic ideas in regards to city spatial structure were dominant paradigm
in architecture in the 1930-s and widely spread among Soviet architects.
These ideas were presented as the best solution for “socialist” city and were
written down in Building standards, Rules of urban development and land
use, planning procedures. The concept of linear city was developed [3, 4].
First Rules and norms of urban development in USSR were approved in 1958.
They established definitions of functional zoning, industrial city district, mini
housing district (microrayon), introduced typology of city roads and functional
zones, approved norm of “living space” per capita - 9 m>. Architects had to
work under strong press of technocratic concept, Rules and norms, in frame
of establishing planning procedures. They developed “typical” projects and
planning solutions (see, for example, [2, 5, 1], which were spread throughout
USSR and Soviet bloc without any dependence on local conditions.

Local authorities in USSR were “brokers” between Centre and Periphery
[14], they provide communist ideology and national politic and economic goals
at the city level. In accordance with Stalin’s vision of cities, industrialization
was the main economic goal and cities became pivotal elements of industrial
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system of country. Industrial enterprises were “city-organized” elements,
core of city spatial structure. Housing, commercial areas, public spaces and
greenery were dependent elements, parts of “industrial infrastructure”. Large
industrial enterprises provided social infrastructure and “departmental”
housing to their workers. All of this reflected in physical (huge industrial
and housing areas, mono functional districts, transportation city system)
and social (underdevelopment of services, lack of housing) structures of city.
Industrialization required to attract a lot of new workers and led to strong
migration between villages and cities. Main Soviet cities became cities of
migrants. Migration aggravated the lockage of housing and underdevelopment
of social infrastructure. In these conditions massive construction of huge
housing blocks looked as appropriate way to solve problems. It was a way of
improving living conditions for many people. High-rise residential blocks at
the city periphery are a remarkable sigh of socialism even now [18, 12, 8, 13].
Residential blocks provided basic social needs, but lack sufficient retail and
employment opportunities [20].

Communist ideology which refuse “old BURGUA” world in combination
with economic efficiency led to declining old housing, conservation of
historical core wasn’t taken into account. “New construction is better than
old one” became not only principle of planning and management, but life
style of Soviet people. This policy was spread into CEE countries after WWII

[6,7,19].

Municipal governance was carried out by three power branches:
Communist Party, Ministries and municipalities. Communist Party was an
umbrella of planning and management solutions. In general, it didn’t have
duties in city development, but at the same time, nothing could be constructed,
designed or created without its approval. Industrial enterprises were under
Ministries and sometimes they were supervised by Ministry directly.
Departmental infrastructure and housing managed directly by enterprises
and Ministries, not by municipalities. Municipality couldn’t influence on
large industrial enterprises and their social infrastructure and housing, quite
huge area of city was out control of local authorities. This “unending tension
between economic center and territorial unit dominates strategies intended
to guide socioeconomic and physical development in Leningrad as well as
more generally in other Soviet cities and their regions” [14], economic and
physical planning were not fully integrated [10].

General public lived in accordance with Communist ideology provided
classless society, dominance of collectivism under individualism and
refusing individual wealth. Socialist housing policy and absence of land
and real estate market were main instrument supported mixture of societal
straths. It leads to low level of socio-economic segregation [12, 10]. Social
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segregation was presence in city structure by implicit way. One of the implicit
segregation mechanism was the distribution of departmental housing and
services, summer houses (dachas), ownership of car and garage. People
couldn’t sale or buy real estates, but could exchange. This “shadow”
exchange market was other implicit mechanism of social segregation in
cities. The third mechanism was housing policy as well. Size of housing
estates depended on number of family members and distributed among
families with legally married parents. Lonely people, families without
official registration of marriage couldn’t improve their living conditions.
From other hand, such housing policy frizzed demographic structure and
second demographic transition [17].

One of the most important point of socialist system was a total control
over all aspects of politic, economic and social life at the societal and
individual level.

Total control in economy led to strong top-down system of planning,
financing and implementation of all projects including urban development.
“The concept of rational, scientific planning was one of the ideological pillars
of communism” [10] . Planning rules and norm grounded number, size
and locations of housing, commercial points, educational and health care
institutions, service enterprises. Therefore, state limited by administrative
way incomes and consumption at the individual way, size and development of
the cities at whole [18]. As a consequence, socialist cities were more compact,
than capitalist [13, 8] All resources (and land) belonged to state, land market,
market of real estate in cities were absence. Housing, access to services and
social infrastructure were rights of citizens.

State in triply face (Communist party, Ministries and municipalities) was
along actor in spatial planning process. General public de facto was excluded
from decision-making process. Local authorities had a little opportunity to
influence on urban planning [14, 10]. The procedure of city planning was
simple: architects and developers (as state agencies) should interconnect
with Ministries and municipalities (state agencies) at the higher level.
Conflicts of interests were ignored in this system, if to be honest, conflicts
couldn’t exist due to dominance of Communist ideology and main idea about
classless, conflictless and harmonic socialist society. The main instruments
of urban planning were (1) Master plan which was developed for 20 years, (2)
departmental plans which were developed for 5 years and (3) social-economic
municipal plans which were developed for 5 years.

City space became an arena of visual successes and win of socialism,
implementation of great socialist ideas. It reflected on some specific in
physical and functional structure:
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— special “sense” and organization of city center [11] and open public
spaces. City centre was for manifestations and PARAD et etc. There are a lot of
monuments, special open places, parks were created. City center concentrated
main retail, offices, theatres, commercial centers and governmental bodies
[10]. At the same time, residential and industrial areas also located in the
city centre. Usually, these residential areas included pre-socialist buildings,
many of them had historic and cultural value. Local authorities paid a little
attention to their state and condition. Old industrial enterprises located in
the city centre are the challenge for present urban development;

— large areas of parks and public spaces [12, 8 ]. “Big green areas may well
be the most positive building legacy of the socialist period” [8];

— scale of developing projects. A clear contrast between socialist and
post-socialist forms is notable in terms of scale. “Socialist civic projects were
marked by grandeur” [9]. It should be mention, that it is a very questionable
point. For example, Russia, Belarus, Ukraine and Kazakhstan implemented
huge building projects after USSR collapse despite on market-oriented
economy, privatization and shortage of state financial funding. The point “Big
is beautiful” is a question of mentality rather than economy.

— huge industrial areas from city center to periphery [10, 8, 9]. Industrial
areas occupied more city space in compare with Western cities. It is a reflection
of communist ideology;

— housing estates were organized in mikrorayons, population density
increased from city center to periphery, as a high of estates [20]. Even now
socialist estates are a home for 60 % of Sofia’s population, 77 % of Bratislava’s
and 82 % of Bucharest’s [8];

At the same time, in old cities were areas with wooden, mostly private,
village-type households. They located in downtown (pre-socialist buildings or
past-war WWII constructions occupied non-appropriate lands for high-rise
housing estates) and in city periphery (villages and old summer houses which
were included in city boarders). “The urban area has a relatively sharp urban
edge eroded in some spots by small clusters of dacha (secondary homes)
settlements and old villages, which were absorbed by the metropolitan areas
during post-war urban expansion” [10].

— transport system were organized based on public transportation [12]
with a few parking places in residential and commercial areas.

At least we should mention that environmental protection was not an
issue for city planners and local authorities. But opinion that “majority of the
environmental problems of the cities in the region are linked to the heavy legacy
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of the communist past” [10] is not all true. In accordance with EU Environmental
Commission, the environment quality is declining in the region after recovering
of economy in the second half of 9o-s. Therefore, low environmental quality is
not a typical feature of socialist city, it is a feature of any city.

Sykora and Bouzarovski [16] proposed a conceptual framework for
interpreting of post-socialist urban changes: (1) institutional transformations;
(2) transformations of the social, economic, cultural and political practices
exhibited in the everyday life of people, firms and institutions and resulting
in social restructuring; and, (3) the transformation dynamics of urban
change. Speed and depth of transition vary from country to country. In
respect to transition path countries could be grouped in three clusters
[10]: (1) fast and depth political and economic transformation, (2) market-
based transformation with strong presence of centralized power and (3)
transformation without clear consensus about path. Despite the transition
path, period after collapse associates with economic crises, increasing of
unemployment, poverty and social inequity.

The main outcomes of institutional transformations, which influenced
urban development were 1) new societal rules established on democratic policy
and (free) market principles; 2) a vast number of private actors operating
in the city (including property owners); 3) an openness of local economic
systems to international economic forces [16]. The process is path dependent,
embedded in historical social norms and specific institutional patterns, where
new elements combine with different adaptations of existing organizational
forms and practices [21]. Informal institutions, individual attitudes, and public
perceptions are often hardest to change [10]. Post-socialist society is facing
other challenge of ongoing transition: to change every day experience and
behavior, informal social interactions, values and attitudes.

Decentralization is “a key dimension of the national transition from a
command to a market economy” [18] and led to drastic changes in urban
governance. Negative impacts were: fragmentation of local governments,
overlapping of duties, low level of financial independence, absence of
coordination mechanism [11, 12, 18, 20 ].

Economic transition was directed to free, un-regulated market under
neo-liberal ideology [21, 16]. De-industrialization was the main trend in
post-socialist countries. Many huge socialist enterprises were closed or
were privatized. This process was usually accomplished by strong cutback of
production [12]. De-industrialization left significant brownfields, posing both
a potential for redevelopment as well as a threat of further decay [16].

The main result of economic reforms became an impressive economic growth
since beginning of XXI century in post-socialist countries. The growth of economic
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activities was concentrated in the service sector [20, 16]. However, it offered
low paid-jobs and has not brought any substantial strengthening of the urban
economic base [16]. Major trends linking with retail sector were restructuring and
redevelopment of retail space, building of new shopping centers in-city and out-of-
city locations with parking and comfortable transport connection.

“Privatisation of housing has become the flagship of the decade” [20] and
led to the dominance owner-occupation, strongly determined the mobility
of population and urban regeneration [16]. Now the housing privatization
process has come to the end [17, 20], while other institutions have reached
new equilibrium. Privatization has negative consequences. For example,
result of total privatization is declining of social infrastructure, especially
communal living standards, access to quality public health care and education
[10]. From other side, privatization involved cities in global interactions and
competitions due to foreign business participation.

The two dominant demographic trends in the region are population
decline and rapid aging [10, 15]. Changes in demographic behavior led to “a
postponement or complete resignation of marriage and parenthood, decisive
changes in household structures as well as an increased importance of
migration” [15]. The values and preferences of younger generation reflected
in the increasing demand on smaller housing in the city centre. Population
migration had several controversial directions: (1) from city to suburbs firstly,
people with quite high incomes for better life conditions in own houses,
secondly, people with low incomes [16]) as a way to survive in new economic
reality; (2) from rural to urban areas by the promise of greater employment
opportunities [10] ; (3) labor migration from other countries leading to the
formation of new ethnic enclaves in cities [16]. Population mobility changed
the transportation system: private cars were looked more attractive than
public transport [20, 18]. Drastic increasing of own cars and traffic flows in
the cities led to spatial and environmental issues in post-socialist cities.

Social-spatial stratification took place in cities [10]. Income disparities
were reflected in the re-emergence of pre-socialist patterns of residential
differentiation, the establishment of new enclaves of affluence and the emergence
of segregated districts of social exclusion [16]. For example, emerging of
gated communities [8], high-income housing in city centers [16], low-income
households in socialist residential estates and some central parts of cities [10].

Post-socialist cities met various environmental issues linked to air
pollution as a result of increasing of automobile traffic; waste management
as a result of declining of public services and political decentralization [10];
shrinking green spaces as a result of privatization and restitution.
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Institutional transformation is formally over and socio-economic
conditions have changed totally, but post-socialist cities still continue
transformations in city built environment, spatial and functional structure.
Results of transition depend on speed and depths of institutional, economic
and social transformations. We can make assumption that in cities from
different groups (according to [10] ) changes in built environment strongly
vary, but some socialist elements continue to exist without any dependence
from institutional and socio-economic transformations, as well as other
elements were replaced and stopped their existence. The question is what
social elements continue to exist and why?

Transformations of built environment have often been left to the operation of
free market, but at the same time old rigid physical planning tools and instruments
are continued to use [16]. The undeniable complexity of transformation process
created unique challenges for planning and urban policy [21]. Urban planning
process in post-socialist cities should be redefined its territory, power and
public involving. It is the main challenge for planners to deal with competing
interests, plurality of property rights, investor interests and insuring of quality
of environment and life conditions. The success of transformation could be
described as an ability of local governments and planners to manage conflicts
over property rights, resources and investment priorities.

Local authority has responsibility to maintain technical infrastructure
and urban social services. However, economic downturn subsides restricting
as a result of institutional reforms and significant cuts of local budgets, led to
(1) increasing of costs to maintain municipal and social services, (2) declining
of quality of municipal and social services, (3) necessary to development
special policy and programs to deal with this issues.
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The establishment and analysis of the modern territorial structure of nature use in
the city of Kharkiv was carried out. Visual decoding of satellite images, vectorization of
raster images, analysis of topological correctness and cartometric calculation of areas
were used. Based on the analysis of information from satellite images regarding the
landscape cover of the city and the cartographic work “Territorial structure of nature
use of the city of Kharkiv”, a quantitative assessment of the differentiation of different
types of nature use was made. She showed shown that the largest share is occupied
by the residential type, represented by residential and public buildings - 39% of the city.
The second type of nature use in Kharkiv is the protective and recreational type, which
occupies 27% of the entire territory. Industrial type of nature management occupies
15% of the territory of the city of Kharkiv and is represented by industrial enterprises and
mining quarries, which accounted for 98% and 2% respectively. The following territorial
distribution is the agrarian type of nature use - 9% of the city’s area. The largest share of
agrarian type occupies the agricultural type of nature use - 67% of the total area of the
type. All transport types of nature use together occupy 8% of the city, half of which are
streets of local importance (51%). The main tendencies of spatial distribution of types of
nature use are revealed, namely: industrial and residential types of nature management,
form spatial “agglomerates”, much of which tends to the neighborhood with the areas of
aquatic nature use; Territories with an agrarian type of nature management are located on
the city suburbs and represent “rudimentary” remnants of the “pre-urbanization” nature
of nature use, the protective and recreational type has a unconnected territories and does
not create the ecological environmental - stabilizing framework of the city. On the basis
of the obtained data, the prospects and possibilities of using this approach to inventory
cartographic works for the needs of landscape planning of territorial development of cities
are presented.

Keywords: landscape planning, inventory, real use of land, type of land use, spatial
differentiation, land use structure of the city
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[poBeneHO BCTAHOB/IEHHS | aHani3 Cy4acHOi TepuTopiaiibHOI CTPYKTYpU MNpu-
POLOKOPUCTYBAaHHSA MicTa XapkiB. BukopucTtaHo BidyanbHe aewwmdpyBaHHS CynyT-
HWKOBWMX 3HIMKIB, BEKTOPM3aL|is pacTpoBMX 306paxeHb, aHani3 TONoMoriYHOi KOPEKTHO-
CTi Ta KAPTOMETPUYHMIA PO3PaxyHOK NoLy,. Ha 0CHOBI NpoBeAeHOro aHanidy iHpopmadii
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CYNYTHWKOBUX 3HIMKIB LLOA0 NaHAWadTHOr0 NOKpMBY MicTa Ta KapTorpadiyHoro TBopy
«TepuTopianbHa CTPYKTypa NPUPOAOKOPUCTYBaHHSA MicTa XapkiB» 3pobneHa KinbkicHa
ouiHKa amdepeHujaLii pisHux TUNiB NPMPOLOKOPUCTYBaHHA. BoHa nokasana, wo Ham-
GinbLUy YacTKy 3aiiMae cenitedbHuiA TN, NPeacTaBNEeHNI XUTIOBOIO Ta FPOMa/ICbKOL0 3a-
6ynoBoto — 39% TepuTopii MicTa. [pyrim 3a NOLUIMPEHHSIM TUMOM NPUPOLOKOPUCTYBaH-
HS B M. XapkiB € 3aX1CHO-pekpeaLiiHniA Tun, Wwo 3aiimae 27% Bif, BCiei TepuTopii. [Hay-
cTpianbHuin TMN 3anmMae 15% Teputopii MicTa Xapkis i NpeacTasaeHnii NPOMUCIOBUMUI
nianpruemMcTBami Ta BUAOOYBHUMY Kap'epamMm, BilCOTKOBI YaCTKM AKUX cknaaaoTb 98%
Ta 2% BiANOBIAHO. ArpapHuil TUN NPUPOAOKOPUCTYBaHHS — 9% nnoLwi micTa, HabinbLy
4aCTKy SIKOro 3aiMae CinbCbKOrocnoaapChbkmii BUAG, NpUpOA0OKOPUCTYBaHHS — 67% Big, 3a-
rasbHOI naoLwi Tuny. TpaHCNOPTHMIA TUN NPUPOLOKOPUCTYBAHHS 3aiimae 8% TepuTopii mi-
CTa, NONIOBUHY 3 IKOr0 CKNaAaloThb BYNLL MICLLEBOrO 3Ha4YeHHs (51%). BusiBneHi oCHOBHI
TEHOEHLji NPOCTOPOBOr0 PO3MNOBCIOMXEHHS TUMIB NPUPOLOKOPUCTYBAHHS [O3BOANAN
OKPECANTM MEPCNEKTUBN T MOXJIMBOCTI BUKOPUCTAHHS AAHOr0 NiAXOA4Y A0 YKNaAaHHS
iHBEHTapM3aLiliHX kapTorpadiyHnx TBOPIB 4/ NOTPeD NaHAwadTHOrO NnaHyBaHHs Te-
pUTOPIaIbHOr0 PO3BUTKY MICT.

Kmio4oBi cnoBa: naHpwadTHe nnaHyBaHHS, iHBEHTapu3aLis, peasibHe BMKOPU-
CTaHHS 3emMefib, TUM NPUPOAOKOPUCTYBAHHS, NPOCTOPOBa AndepeHLiaLlis, CTpyKTypa
NPUPOLOKOPUCTYBAHHS.

Current state of territory planning in Ukraine is going through a transitional
period of changes in methodological approaches, priorities and meaningful
accents, caused by the need to align with European guidelines in the field of
environmental protection and create a favorable living environment through
the rational use of territories. The greening process of strategic documents
concerning territorial development faces a number of difficulties partly due to
the inherited methodology of the Soviet experience in the planning process,
partly due to the lack of administrative mechanisms for their implementation [1].

The meaningful gaps and legal deficiencies of the national spatial planning
system are felt actually in cities where the trend of subordinating the role
of the nature protection approach to economic benefits and systematically
ignoring the ecological priorities of sustainable nature management continues
to this day [2]. The shortcomings of the traditional system of cities’ territorial
planning are best evidenced by the tasks called for in the Strategy of the State
Environmental Policy of Ukraine for the period up to 2020. Namely, with
regard to cities, the Strategy [3] requires the performance of a number of
tasks, in particular:

— to reduce the negative impact of urbanization processes on the
surrounding natural environment, to stop the destruction of the natural
environment within cities, to increase the indicators of greening and
areas of green spaces for public use, to reduce the level of atmospheric
air pollution, water bodies, noise and electromagnetic pollution by 2020;
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— to ensure full environmental protection requirements in the process
of allocating land for industrial, construction, energy, transport
and communication facilities and when solving issues regarding the
acquisition (purchase), provision, change of land plots purpose;

—  mandatory inclusion of environmental protection measures in the
general development plans of large cities and their compliance with the
requirements of the Aalborg Charter.

The need to solve the tasks of ensuring the sustainable development of
cities in practice requires that municipal authorities, city planners, managers
in the field of ecology use effective ecologically oriented planning practices in
the management and organization of urban territories.

Itislogical to assume that the source information for the assessment of the
territorial structure of nature use in cities should be the relevant cartographic
materials of the state bodies of territorial development planning, mandatory
development of which is regulated by law. Such documents include data from
the state land cadastre, general plans for the city development, and urban
zoning schemes. However, none of the listed sources, despite significant
methodological improvements in functional zoning of the territory, provides
complete and relevant information as to present-day use of the city land.

Thus, cadastral data on the cities’ territories, as far as it can be judged from the
open access data of the nationwide electronic service of the State Land Cadastre
Center and the State Service of Ukraine for Geodesy, Cartography and Cadastre
“Public cadastral map of Ukraine” [4], contains rather fragmentary information
about boundaries, purpose and forms of ownership of land plots with a large
number of “white spots” - territories for which there is no complex of cadastral
information. Cartographic works of General City Plans and territorial zoning plans
drawn up on their basis are documents of prospective development, i.e. they reflect
not the present, but the future planned situation of land use within the city.

Thus, we can say that today there are no single, comprehensive
cartographic resources to determine the modern structure of nature use of
the cities’ territories in Ukraine. Moreover, to analyze planning of the city
territories, we need to study the real use of city territories.

As a model territory, we chose the territory of the city of Kharkiv within
the modern administrative boundaries (as defined in 2012) with a total area
of 350 km?.

Based on the analysis of satellite images of the study area, we propose to
classify all existing types of nature use into 6 categories according to their main

socio-economic function (settlement, transport, protection and recreation,
industrial, agrarian types) and the nature of the land cover (aquatic type). The
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authors have identified separate species (total of 32 species) with distinctive
features of the territorial organization or those with specific purpose, which
significantly affects their form of exploitation and functioning processes
within the specified types of nature management.

The result of the GIS project implementation has become a series of
cartographic models of the territorial structure of nature use in the territory
of the city of Kharkiv (Fig. 1).

As you can see from the table, the total area of all types of nature use is
350.5 km?2, which is 0.5 km? larger than the administrative area of the city of
Kharkiv. Given the topological correctness of the cartographic model, on the
basis of which the area was calculated, the error is probably methodological
and relates to the accuracy of displaying the positions of geographic objects
on satellite images. We believe that the specified error is acceptable, and the
results of the area calculation are suitable for reflecting the nature of the
territorial distribution of various types of nature use within the main types of
nature use in the territory of Kharkiv.

The analysis of the area distribution of all types of nature use has showed
that the largest share takes the residential type, represented by residential
and public buildings - 39% of the city’s territory. Half of the areas of residental
nature use are occupied by capital low-rise and high-rise buildings, the share
of all types of individual buildings is 49%, the rest - 1% - refers to built-up areas
that are in a state of construction or destruction. The most common types of
residential nature use are urban estates of individual construction and high-
rise (5 floors or more) capital construction - 36% and 33%, respectively.

The second most widespread type of nature use in the city of Kharkivis the
protective and recreational type, which occupies 27% of the entire territory.
Urban forests occupy the largest share within the type - 60%. The squares and
parks of the city occupy half the area compared to the wastelands. Cemeteries,
stationary recreation areas, areas of historical, cultural and environmental
significance, and protective forest strips occupy 3%, 1%, 5%, and 2% of the
territories of this type, respectively.

The industrial type of nature use occupies 15% of the territory of the city
of Kharkiv and is represented by industrial enterprises and mining quarries,
the percentage shares of which are 98% and 2%, respectively.

The next in terms of territorial distribution is the agrarian type of nature
use - 9% of the city area. The agricultural type of nature use occupies the
largest share of the agrarian type - 67% of the total area of the type. More than
a quater of this type of nature use is ordinary and swampy meadows. Next,
in descending order of distribution, there are other areas of agricultural use
defined within the city limits: forest nurseries, orchards and farms.
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C — Protective and ) - Industrial type
recreational type

Fig. 1. Territorial distribution of different types of nature management within the
city of Kharkiv
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All territories of the transport type of nature use together occupy 8%
of the city’s territory, a little more than half of which is the streets of local
importance (51%). The shares of the territories of other types of nature use
caused by automobile transit (urban areas of expressways, highways of city-
wide and regional significance, unpaved forest roads) are much smaller
(0.13%, 1%, 4%, 8%, and 4%, respectively). 4% of all areas of transport nature
use are located directly under the railway track (not including adjacent areas).
Summer houses occupy 15% of transport-type areas, garage cooperatives and
equipped parking spaces occupy 13%.

Table 1
Areas of plots of different types of nature use within the administrative
boundaries of the city of Kharkiv

Ne | Type of nature use | Area km 2| Ne | Type of nature use | Area, km?
Residentioal type Protective and recreational type
Capital subtype 16 | Urban forests 53,58
1 Multi-storey building 45,32 17 | Squares and parks 9,49
2 Low-rise building 19,19 |18 |Wasteland 21,28
Individual subtype 19 Cemeteries 2,57
3 City estates 48,42 |20 | Territories of stationary 1,06
recreation
4 Homesteads on the outskirts 13,20 |21 L
of the city Hlst_orlgal and cul_tural
5 Garden and dacha 821 te_rrlt_o_rles of environmental 4,90
e ’ significance
associations
6 Buildings at the stage of 1,91 22 | Forest strips 1,74
construction and destruction Total 94,63
Total 136,26 Industrial type
Transport type 23 | Industrial enterprises 51,65
Mobile subtype 24 | Quarries 0,89
7 City expressway 0,43 Total 52,54
8 Highways 1,00 Agrarian type
of city-wide importance 25 | Agricultural lands 19,69
9 Highways of 2,09 26 | Meadows 5,49
district importance 27 | Swampy meadows 2,94
10 | Streets of local importance 14,51 28 |Farms 0,05
11 Dirt forest roads 1,04 29 | Orchards 0,53
12 | Squares 0,13 30 |Forest nurseries 1,37
13 | Railway tracks 1,13 Total 30,07
Stationary subtype Aqua type
14 | Airfields 4,35 31 | Small rivers and streams 0,57
; 32 |Rivers with channels
15 S:rﬁgge ;Ic;%p;iratlves and 3.75 reservoirs and lakes 7,99
Total 28,43 Total 8,56
Total 350,5

The smallest share within the city - only 2% - is occupied by areas of
the aquatic type of nature use. The aquatic type of nature use consists of
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two types of nature use - rivers with channel reservoirs and small rivers and
watercourses - the percentage shares of which are 93% and 7%, respectively.

As a result of the cartometric calculation, the areas of each of the species
and types of nature use identified in the territory of Kharkiv were calculated
and presented in Table 1.

Analyzing each type of nature use distribution (Fig. 1), we can identify a
number of certain features. Territories of residential and public buildings are
grouped into “nuclei”, clearly differentiated by certain types of residential
nature use; the transport network has an uneven spread. The spatial trend of
increasing density of the street network is clearly observed in places with direct
individual buildings neighborhood, while in areas with solid buildings, on the
contrary, it decreases. Along with that, a typical example of a neighborhood is the
preferential placement of garage cooperatives near the solid-type development.

— Despite the significant spread of territories of the recreational and
protective type of nature use in the city of Kharkiv, their territorial component
“brokenness”, fragmentation, does not make it possible to combine them
into an ecological network. This, in turn, does not allow calling the totality
of all territories of this type an ecological environment-stabilizing frame
of the city. In addition, urban forests occupy inter-highway void wedges of
urban development, stretched along transport highways where the process of
residential development expansion is clearly seen.

— Industrial enterprises, as a rule, like territories of residential nature
use, form spatial “agglomerates”, a large part of them gravitating to the
neighborhood of territories of aquatic nature use;

Territories with an agrarian type of nature use are located either near or
close to the city outskirts and represent “rudimentary” remnants of the “pre-
urbanization” nature use, which by inertia retain their functions;

A characteristic feature of aquatic nature management within the city is
the already mentioned neighborhood with industrial enterprises, as well as
the drying up and taking the channels of small watercourses into underground
collectors.

Thus, the conducted study of the modern use of urban territories made it
possible to establish the territorial structure of nature use, numerically assess
the ratio of areas occupied by different types of nature use, and to determine
the characteristic features of territorial distribution for each of the types in
the territory of the city of Kharkiv.

It should be noted that the classification of urban territories by types
of nature use can be clarified and refined in view of the emerging needs for
detailing the ecosystem services provided within one or another territory.
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Such detailing, in our opinion, will help to avoid confusion of concepts
regarding the landscape cover of the earth’s surface and the type of natural
use of the territory.

In general, the applied approaches to classification of nature use are flexible
and can be used in the inventory of territories for other functional purposes.

In our opinion, it is promising to use the implementation results of this
algorithm during landscape planning of cities while:

— studying territorial differentiation of types of nature use to assess the
functional load on different types of genetic and morphological landscape
complexes of the city territory;

— establishing and quantitatively assessing the land surface of the landscape
cover within the territories of a certain type of nature use which vary
significantly. For example, determining the ratios of built-up surfaces,
paved to green areas and open soils, etc.
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The level of urbanization in modern cities is growing at a rapid rate. The existing
legal regulation of the functional of green infrastructure does not have mandatory
requirements for developers, land users and balance holders regarding the use of green
infrastructure objects (for example, the use of green roofs) and the development of
a comprehensive plan for the city’s green infrastructure. On the example of the city of
Kharkiv, is given a retrospective review of the problem of reducing green infrastructure
areas. Their main reasons are: reconstruction of green areas for general use, which is
carried out using “gray” solutions; construction of residential and commercial buildings;
expansion of roadways and parking spaces; recreation. The influence of recreation
on the example of green infrastructure objects of Kharkiv city, determined through
the indicator of recreational load. Using the example of the forest stands of the Forest
Park, it was determined that the recreational impact on the forests of the Forest Park
leads to a significant change in the structure of the second tree layer of these stands,
which leads to a decrease in their biological sustainability. Separately, for illustrate the
impact of recreation on green spaces, was made an assessment of carbon deposition
and oxygen production by oak plantations in the green zone of the city under recreational
load conditions. Was determined the amount of carbon and oxygen production by oak
plantations under the influence of different levels of recreational load in the green zone of
Kharkiv. It was established that there is a decrease in the mass of assimilated CO, per year,
depending on the stage of tree stand digression. Thus, an increase in the recreational load
leads to the fact that damaged stands lose their main ecological functions: they reduce
the production of oxygen and the deposition of carbon in the atmosphere. Thus, the most
damaged tree stand of the fifth stage of digression produces 47% less CO, and O,. These
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problems significantly hinder the development of existing recreational zones in the city
of Kharkiv, therefore the most promising type of recreation development in the city is the
creation of new recreational areas.

Key words: green infrastructure, greening, urbanization, recreational load of carbon
deposition, oxygen production, recreational digression.
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3pocTaHHs piBHA ypbaHisaLii y cydaCHMX MiCTax 3AiCHIOETbCS LBUAKUMU TEMMAMNA.
HasBHe 3akoHogaBye perynoBaHHA QYHKUIOHYBAHHS 3€1EeHOI IHPPACTPYKTypy HE Mae
0060B’513KOBUX BMMOr 00 3a0ymoBHMKIB, 3eM/iekopucTyBadiB Ta GanaHCcoyTpyMyBayis
OO BMKOPWUCTAHHSI 00’eKTiB 3esieHoi iHPpacTpykTypu (Hanpuknag, BUKOPUCTAHHS
3e/1eHVX JaxiB) Ta Loa0 po3pobKM KOMMNEKCHOMO NiaHy 3ef1eHOi iHPPaCTPYKTYpH MicTa.
Ha npuknagi micta XapkoBa HalaHO PETPOCNEKTUBHUIA Ornsn, NPOGNEMU 3MEHLLEHHS
TEPUTOPI 3€NeHOi IHPPACTPYKTYPU. X OCHOBHUMM MPUYMHAMM €: PEKOHCTPYKLIS
03€eNIEeHEHNX TEPUTOPIN 3arafbHOr0 BUKOPUCTAHHS, sika MPOBOAMTBLCS 3 BUKOPUCTAHHSM
«Cipux» pilleHb; 3abymoBa XWUTAOBOMO Ta KOMEPUIMHOrO ¢dOoHAY; PO3LMPEHHS
aBTOTPAHCMNOPTHMX LWAAXIB Ta MiCLb MNapKyBaHHS; pekpeauis. Bname pekpeadii Ha
npuknagi 06’ekTiB 3eneHoi iHGpacTpykTypy MicTa XapkiB BU3HAYEHO Yepe3 MOKa3HMK
pekpeaLiiHoro HaBaHTaXeHHs. Ha npuknagi nepeBocTaHiB Jliconapky BUM3HAYEHO, LLO
pekpealjiiHnii Bine Ha Aibposu Jliconapky Npr3BoAUTb 10 CYTTEBOI 3MiHU CTPYKTYpPU
OPYroro AepeBHOro SPycy UMX HacamkeHb, WO NPU3BOAUTL A0 3HVKEHHS ix 6i0NorivHOi
cTiikocTi. Okpemo anisi intocTpadii BNavBy pekpealii Ha 3eneHi HacamxeHHs 3pobneHa
OLLHKA AEnOHYBaHHS BYrMEL0 Ta MPOAYKYBAHHS KUCHIO AyOOBUMMW HaCaLKEHHSMU
3e/1eH0i 30HM MiCTa B YMOBAxX PEKpeauiiHoro HaBaHTaXeHHS. Bu3HauyeHo KinbkiCTb
NPOAYKYBAHHS BYITELO Ta KUCHIO AyOOBUMM HACA[XEHHSIMU Mg, BMIMBOM PIi3HOrO
CTYNEeHs pekpeauinHoro HaBaHTaXeHHs B 3eeHi 30HI M. Xapkosa. BctaHoBNEHO, WO
BiAOYBaETbCS 3MEHLLUEHHS Macy acyMibOBaHOroO CO2 3a pik B 3aN€XHOCTi Big, cTagji
purpecii gepeBocTaHy. TakuM YMHOM, 306ibLUEHHS PEKPeauiiHOro HaBaHTAXEHHS
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npu3BOOMTL 00 TOrO, WO MOLWKOOXEHI AepeBOCTaHM BTpavaldTb OCHOBHI €KONOriyHi
@YHKUIi: HAMWM 3MEHLUYETbCH MPOLAYKYBAHHA KUCHIO Ta [EMOHYBaHHA BYIELO B
atmocdepy. Tak, HaibinbLL NOLWKOMKEHWA AepeBocTaH n’atoi ctagii ourpecii Ha 47 %
meHwe npoaykye CO, 1a O,. [laHi npobnemm 3Ha4HO NePeLIKOAKA0Tb POSBUTKY iCHYIOHMX
pekpeaLiiHix 30H MicTa XapkoBa, TOMY Haibinbll NepcnekTMBHUM BUOOM PO3BUTKY
pekpeaLiii y MiCTi € CTBOPEHHS HOBMX PeKpeaLLiiH1X TEPUTOPIN.

KnioyoBi cnoBa: 3eneHa iHhpacTpykTypa, 03eNneHeHHs, ypbaHisaLisi, pekpealjiiHe
HaBaHTaXeHHS, leNOHYBaHHS BYIIeLLI0, NPOAYKYBaHHSA KUCHIO, pekpealinHa AUrpecis.

Ha BigMiHy Bijf MOIIMPEHOTO MiJIXOMy «cipux» (TEXHOTEHHUX, 3a0y/10Ba-
HUX) iHQPACTPYKTYPHHX 00 €KTIB, SIKi IEPECT/IyIOTh IEPEBAKHO 1[Il EKOHO-
MIYHOI BUTOJIM, 3ejieHa iH(pacTpyKTypa CIPHUAE PO3BUTKY OaratodyHKITio-
HaJIBHOCTI, TOOTO OZ[HA 1 Ta 2K TEPUTOPIis MOKEe BUKOHYBATH KijIbKa (YHKIIIH,
0e3 yTBOpeHHs KOH(JTIKTIB MPHUPOIOKOPUCTYBAHHS, 32 YMOBH, IO AKICTb KO-
CHCTEM IIiATPUMYETHCS Ha BUCOKOMY piBHi. Binbm Toro 3esena iHdpacTpyk-
Typa Ma€ Ha METi BEJIEHHs CTAJIOTO Ta PECYypPCcO30epiraroyoro BUKOPUCTAHHS
JKUTTEBOTO MIPOCTOPY, KOTO PO3BUTKY B 00MeKeHOMY reorpadiuHOMy IpocTo-
pi y TOC/TiIOBHOMY, PO3YMHOMY Ta iHTETPOBAHOMY BUTJIsAL [1-5].

OCHOBHHMM 3aKOHO/IaBYMM JIOKYMEHTOM B YKpaiHi 1070 BU3HAYEHHS
KiJIbKOCTI 3€JIEHUX HacaI»KeHb y MicTi € [HCTpyKIIisi 3 iIHBeHTapu3allii 3eJIeHHX
HacapKeHb [6]. BoHa siBJIsie cOO010 BUMOTH JI0 KOMILIEKCY POOIT 3 iHBeHTapu-
3arii 3eJIeHUX HaCa/IKeHb; HasABHICTh KapTOrpagivHOro Ta CXeMaTHIHOTO Ma-
Tepiasty, OIIHKY CTaHy 3eJIEHNX HaCa/>KEHb, iX TJTOIII Ta 0aJIaHCOBO1 BapTOCTI,
(opmyTIoBaHHI BiATOBIAHUX TOKYMEHTIB. 3TiTHO 3 UM JIOKYMEHTOM iHBEH-
Tapu3allis MOBUHHA IIPOBOJIUTUCH KOXKHI IT'SITh POKIB, a BiATIOBiaIbHICTD 3a
iX IpoBeIeHHs JisATae Ha OajlaHCOyTpHUMyBada abo MicbKi pajau. [HCTPYKIIlis €
000B’SI3KOBOIO IIij] Yac BUKOHAHHS POOIT 3 iHBeHTapHu3allil BCiX Hacaa:KeHb y
MerKax CMYTHU MICT Ta CEJIUII MiChKOTO THILY, a CAMe: 3aTaIbHOTO KOPUCTYBaH-
Hs1, 00MeKeHOT0 KOPUCTYBAHHSA Ta CIEI[iaIbHOTO IPU3HAYEHHA.

3HAYHUMU HeOJIiKaMU I[bOTO JOKYMEHTA € BiZICYTHICTH BIIKPUTHX Jia-
HUX, Y9acTi TpOMajicbKOCTi. ¥ M. XapKiB 3eJIeHUMH HAacaJ[PKeHHSIMHU MicTa
OWIKYETbhCSA CIIeIiali3oBaHe KOMYHAJIbHE ITiZIIIPUEMCTBO «XapKiB3eaeHOy 1»
XapkiBcbKOI MiChKOI pajiy. PillteHHs Ipo pyOKHU 3eJIeHHUX Haca»KeHb Bif0y-
BalOTbcsA 0e3 yJacTi FpoMajiChKOCTI, 1[0 HEOAHOPA30BO MPHU3BOIUIO A0 KOH-
(TiKTIB 3 MiCIIEBUM HACEJIEHHSIM.

OCHOBHUM JIOKYMEHTOM ITO/I0 30HYBAaHHS MICHKUX TEPUTOPIHA Ta 0O3eJe-
HenHs € JIBH.B.2.2-12:2019 «IlitanyBanHsaA Ta 3a0y0Ba TeEPUTOPii». 3TiAHO 3
MM JJOKyMEHTOM ITpU IJITAHyBaHHI PO3BUTKY TEPUTOPIl MiCcTa MPiOPUTETHUMHU
€ comianpHi Ta exosioriuHi kpurepil. Ileil JOKyMeHT TaKOK BCTAHOBJIIOE 30-
HyBaHHS TEPUTOPI, 1[0 € HEBIJ EMHOI0 YaCTHHOIO PO3POOKH 3eJIeH0]1 iH(pa-
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cTpykTypu. biaroycrpiii Teputopii micra BusHauaeTses y JIBH b 2.2-5:2011
«IInanyBaHH:A i1 3a0y/ioBa MicT, ceyuin i (PyHKITIOHATIBHUX Teputopii. bia-
rOycTpili TepuTOpiii», 3akoHi Ykpainu «IIpo 6GiaroycTpiii HaceJeHuX IyHK-
TiB» Ta IIpaBWIaX, BCTAHOBJIEHUX MiCbKUM YIIpaBJIiHHAM, Hanpukian, «IIpa-
BrJIa 6y1aroycTporo TepuTopii Micra XapKkoBa».

IIpu 1boMy y GiJIBIIIOCTI IOKYyMEHTIB BiICyTHi TEXHIYHI BUMOTH Ta XapakK-
TEPUCTUKU 00JIaIITYBaHHs OLIBIIOCTI 06’€KTIB, SIKI MOXKYTh OYTH CTBODEHI B
paMKax KOHIEIIIi 3e1eH01 iHpPacTPyKTypH.

Po3pobka mpoeKTy 3es1eHol iHPPaCTPYKTYPH MicTa BU3HAYAETHCS aJIro-
PUTMOM HACTYIIHUX JTil:

1. BuszHaueHHs MeTH: BU3BHAYEHHS OCHOBHUX €KOJIOTIYHUX, COI[IaIbHUX Ta
€KOHOMIUHHX IIPO0JIeM, sIKi IJIAHYEThCS BUPIMIUTH 3a JIOIIOMOTOI0 IIPOEKTY
3eJIeHO1 iHpPaCTPYKTYPH.

2. 36ip Ta aHamti3 mepBUHHOI iHGOpPMAIii: KIBKICTP Ta OCOOJIHBOCTI
3eJIEHUX 30H MiCTa, XapaKTEPUCTHKA BOAHUX 00’ €KTIB, JaHAIIadTiB, 06’ €KTiB
I13®, kaprorpacdiuHe 3abe3TeueHHs.

Puc. 1. ®onran Kackan y Caay im. T. llleBuenka Ta maitian CBoGOAH
a) y 2014 poui, 6) y 2021 pomi

Fig.1. Cascade Fountain in T.G.Shevchenko Park and on the Svobody Square
a) in 2014, b) in 2021
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YMOBHI NO3Ha4YeHHsA

M0 250 500m

Puc. 2. 3HHINEHHS 3€JIEHUX HACA/IPKeHb B [H/TycTpiasyibHOMY paiioHi M. XapKiB uepes
JKHUTJIOBY 3a0y/I0BY

Fig. 2. Destruction of green areas in Industrialniy district, Kharkiv due to
enlargement of residential area

3. 30HYBaHHA TEPUTOpIii MicTa Ta 30KpeMa 3eJIeHHX Haca/KeHb. Bus-
HaYeHHS iCHYIOUHX Ta IEPCIEKTUBHUX JI0 BKIOUEeHHs 00’ eKTiB 31.

4. IIpoBeieHHSA eKCIePUMEHTATBHUX JIOCIIPKEHDb BIUIUBY 00’ekTiB 31 Ha
MIPUPOAHI KOMIUIEKCH, SIKICTh KUTTEBOTO IIPOCTOPY, 3/0DOB’Sl HACEJIEHHS,
eHepros0epekeHH: TOIIO.

5. Po3po6Ka KOMILJIEKCHOTO IIPOEKTY.

Hapasi y MicTi akTUBHO BiJi0yBa€TbCs PEKOHCTPYKIIiS MapKiB Ta CKBEPIB
Mmicra (puc. 1). Tak, BOPOJIOBK 2010—2021 POKiB PEKOHCTPYIOBAIU OLIbIIe
JlecATKa MapKiB 1 ckBepiB. 3MiHYy KUIBKOCTI 3eJIeHUX 30H fK CIIeliaJIbHOTO
(TpaHCHIOPTHUX KOMYHIKalliid, CaHITADHO-3aXUCHUX B30H TOIIO), TaK
1 3arajJbHOTO KOPHCTYBaHHA (CKBepH, IUIOIII TOINO) MOKHA YMOBHO
imeHTH(}IKYBaTH 332 PETPOCHEKTUBHUM aHAJI30M. Tak, MOXKHA MTPOCTEKUTH
3MEHIIEeHHsS KIiJIbKOCTI 3eJIeHMX HacaJKeHb BHACJIIOK PEKOHCTPYKIIil
¢outany Kackaz, mo posramoBano y Caay im. T. IlleBuenka, Ta micis
PEKOHCTPYKIIil ckBepy Ha Matiziani CBoboau.

3aby0oBa € APYTo0 MPUUYNHOKI 3MEHIIIEHHS 03eJIEHEHUX TEPUTOPIH Mi-
cra. Tak, Besinka 3esieHa 30Ha B IHAycTpiasbHOMY paiioHI MicTa, fKa y CBif
yac 3axuiiajga MiclieBe HaceJeHHs BiJl BUKU/IB 3a0py/IHIOIOUNX PEYOBUH,
IIyMy IIPOMMCJIOBOL 30HU Ta mpocmnekTy I'epoiB XapkoBa. OCHOBHUM SpOM
OyB mapk MasikOBCHKOTO, AKWI CTBOPEHO Y 30-Ti POKH MUHYJIOTO CTOPiUYs.
¥ 60-Ti poku Tam OyJ10 BCTAaHOBJIEHO arpakimioHu. Ha moyaTky 2000-x po-
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Puc. 3. YaiBepMmar XapkiB y 1980-Ti poku (a) iy 2020-Ti (6)

Fig. 3. Kharkiv Department Store in 1980s (a) and 2020s (b)

KiB ITapK MPUUIIIOB y 3aHeMa . Y 2011 Polli MichbKa pajja MpUHHAIA PillleHH
PO3IIUTHU TapK 3a PaXyHOK BUKOPUCTaHHs 03€JIEHEHOI 3eMeJIbHOL JAISTHKU
pekpeanitinoro npusHadenHs. [Tapk craB okpemum KII [7]. TIpoTte Besuky
3eJIeHy 30HY BIIPOJIOBIK Yacy 3a0y/10BYBaIM, HApa3i 3a/IMIIINIIACH JIUIIIE IeH-
TpaJsibHa YacTHHA HapKy (puc. 2). ¥ 2021 poli aHOHCYBaJIA PEKOHCTPYKIIIIO
Ti€l HEBEJIMKOI YaCTHUHMU MMapKy, sKa 3aJIuImiach [8].

OkpiM KUT/IOBOI 3a0yZIOBU € TEHJIEHINA ZI0 3MEHIIEHHs 3€JeHUX 30H
€CTETUYHOTO MpHU3HAaUeHHs (KJIyMOH, Ta30HU TOIO) 32 PaXyHOK pO30y/I0BH
MicIp mapkyBaHHs. Lle crocTepiraerbes SIK MOPyY 3 aJMiHICTpaTUBHUMHU OY-
JIBJIIMY, TaK i IIepe] TOProBeJIbHUMH IIeHTPaMHU, JIIKapHAMH TOIIO (puc. 3).

Takok 3a paxyHOK 3eJIEHUX HaCaJ[?KEHb BiI0yBAE€ThCA POBIIUPEHHS
aBTOMOOUIBHUX JIOPIT (pHC. 4).

CyuacHa JIIoiiHa He MOJKe Bi/IMOBUTHCH BiJI CIIIJIKYBaHHS 3 IIPUPOJIOIO,
ajie BimOyBaTHCsS BOHO IIOBHHHO TakK, 100 IPUPOJHI 00’€KTH 30epiramucs

Puc. 4. ITpocnekTt 'arapina y 1970-Ti (a) i y 2020-Ti (6)

Fig. 4. Gagarin Prospect in 1970s (a) and 2020s (b)
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Yy MaKCHMAaJIBHO IITICHOMY CTaHi 1 MOTJIH Oy TH BUKOPHUCTAaHUMHU IPUH/IEIITHIMHI
rokostinHsAMu. 11i migxomu jiexxaTh B OCHOBI CTpaTerii CTajioro po3BUTKY.

ToMy HACTYIHHM YMHHHKOM, II[0 HETATMBHO BILUIMBAE Ha 3ejieHy iHdpa-
CTPYKTYPY MICTa, € peKpeartisi. /171 il OI[iHKM BUKOPUCTOBYIOTH ITOHATTS «PeKpea-
I[iliHe HaBaHTaKEHHS» SIK CTYIIHb Oe310cepeHHOTO BIUIMBY BIIIIOYNBAIOYNX HA
MIPUPO/IHI KOMIIOHEHTH, 110 BUPAYKAETHCS Y KUTBKOCTI JIIOZIEH a00 JIFOIUHO-/IHIB Ha
OJIMHUIIIO IUIOIIIi 32 IEBHUM ITPOMIKOK uacy [9]. JIJis pery/IroBaHHS peKpeariiHux
HaBaHTaKEHb BHUPAXOBYIOTh PEKpealiiHy €MKICTh IIEBHOI IITHKH, CKasKiMoO,
JicoBoi. PekpearniiiHa €MKICTh — Ile 3arajibHe peKpealliiHe HaBaHTAXKEHHS Ha
BCIO JIUISHKY, sIKE MOKe IPUBECTH /IO TeBHOI craxii aurpecii [9]. Came Taki
PO3PaxyHKH JI03BOJIAIOTH e()eKTUBHO BUKOPHCTOBYBATH Ti UM iHIII (piTOIIEHO3M 3
PEKpeAITiiiHOI METOI0, He ITPU3BOASIYH JI0 iX Jerpajialtii.

Jerpapartis HacaKeHb3€JI€HOI 30HU XapKOBa ITi/ BIULTUBOM PEeKpealiiHIX
HaBaHTa’KEHb Ta iHIINX AaHTPOIIOTeHHUX (PaKTOPIB IIPOSAB/IAETHCS B 3HUKEHHI
iX OCHOBHUX TaKCaIliIHHUX MIOKA3HUKIB, 3BHAYHOMY IOTIpIIIEHHi iX CAHITADHOTO
cra"y. Bce 1e mpu3BOMUTH J0 3HIKEHHA 3amacy gepeBocTaHy (06’emy
CTOBOYPHUX TLJIOK i KOPiHHSA) HAa OJMHUITIO IJIOMIL. Pe3yibTaT AOCITi?KEHD,
MIPOBEJIEHUX CIIUTBHO 3 BueHuMU YKpH/[IJIT'a, mokasasu, mo audepeHItiamisa
OLIBITIOCTI TaKCAIliIHHUX ITOKA3HUKIB, 00YMOBJIEHUX €0 IILJIOTO KOMILIEKCY
AHTPOIIOTeHHHUX i EKOJIOTIUHUX (PAKTOPIiB, BAXKKO iZIeHTU(IKYEThCS 31 CTAAIAMU
pekpeartiiinoi aurpecii. Ile cyTTeBo 0OMeKy€e MOMKJIMBICTD IX BUKOPUCTAHHS
SIK iIHTUKATOPIB CTYIIEHs peKpeareHHoi1 Jlerpajiarii ;y00BUX HACA/IKEHb.

[TosibOBUY €KCIIEPUMEHT IPOBeZieHO Ha Tepuropii Jlicomapky (puc. 5),
Jle Ha TeCTOBHX JAUISTHKAax BiIOMpasuch 3pa3KH JiepeB, BU3HAUAJIACh CTaJlisd
pekpeanifiHoi aurpecii.

[Ipu mpoBeneHHI AOCIIKEHHS BIUIMBY PpEKpEeAIliiHOTO HaBaHTAXKEHHS
Ha Jy0oBi mepeBocranu Jlicomapky 3acgikcoBaHi 3MiHH iX IOPOJHOTO CKJIAAY,
a came — Bce Olbllle BiAXUIEHHA BiJ CKIajy, IPUTAMAHHOTO AyOHAKAM CBiXKOi
siceHeBO-MIIOBOI JiopoBu. Tak, Bxke Ha III cragmii pekpearifinoi aurpecii
TIOBHICTIO BUITQJIA€ 3i CKJIAJY SICEH 3BUUYAWHWH, TIOBEPXHEBA KOPEHEBA CHUCTEMA
SKOTO BH3HAYAE OCUTh HEBEJIMKY HOT0 TOJEPAHTHICTh 0 VIMiJIbHEHHS Ta
KcepodiTuzartiii IpyHTY, SIKi MOCHJTIOIOTCS 10 Mipi 30LIBIIIEHHS peKpeariiiiHoro
HaBaHTakeHHsA. CaHITADHUU CTaH OKPEMHX, MEHII TOJIEPAHTHUX JIEPEBHUX
mopiz, (Jima ceprenmucra Ta, OCOOJIMBO, SICEH 3BHYAHHUI) ITOTiPIIYETHCS.
B mopasnbiiioMy BimOyBa€ThcA iX MOBHA 3aMiHA Ha OUIBIN TOJIEPAHTHI BUIU
(KJIeH TOCTPOJIMCTUMH, KJIeH MOJIbOBUI) 1 TaHyBaHHS OCTAHHIX /IO TMEBHOI MexKi
nerpazartii HacapkeHH: (IV-V crazii). BHecok y ¢popMyBaHHS TOPOJTHOTO CKIIAZY
JTOCTTi/IPKEHUX HACA/IPKEeHb TAKUX IEPEBHUX IO/, IK B’s13 IVIQJIKUH i TPyIIIa JIiCOBa,
JIOCUTh He3HAUHHUHA. ToMy, X0ua I1i IIOpOJTH 1 3yCTPiYasIvcs JINIIE B HACA/KEHHIX
I-III cramiti pexpeartifinoi gurpecii, goBecT OOYMOBJIEHICTH iX BiJCYyTHOCTI
B HacapkeHHAX IV-V craziil qurpecii came pekpeariiiHiM BIUTIBOM He MOXKHA.
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1 cragis

Puc. 5. Minanku XapkiBcbKoro Jlicomapky
3 PI3HUMH CTAiSIMU PeKpeaniiHoi qurpecii

Fig. 5. Areas within Kharkiv Forest park
with various stages of recreational digression
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ITpoBeneHi HaMU AOCTIAKEHHS IOKAa3ajId, IO peKpealriiHu{ BIUINB
Ha 7i6poBu Jlicomapky NpU3BOJIUTH JI0 CYTTEBOI 3MiHU CTPYKTYpH JIPYTOTO
JIepeBHOTO Apycy LHUX Haca/KeHb. Tak, i3 NOCHWIEHHAM pekpealiiiHoro
HaBAaHTA)KEHHSA 3HAYHO 3MEHIIYIOThCA IO CTaAiAX AUrpecii HacaKeHb
TyCTOTa JIEpEB APYTOTO sIpycy. B misomy, ApyTiii lepeBHU SPyC MOBHOIIIHHO
cdopmoBanwuii ute Ha I crazil pekpeariiinoi furpecii ocTiKeHUX 1iOPOB.
B:xe B HacamxkenHsax 11 crazil merpazgarii Apyruil sipyc Iyke 3pipKeHUH i3
TEeH/IEHIII€I0 0 Mo3aiuHoTo poaTanryBaHHsA AepeB. Ha III i, ocobmmBo, Ha
IV cragisx apyruii sipyc BUIUIEHUH HaMH YMOBHO, OCKIJIBKM TaKCaIliMHI
XapaKTEPUCTUKH ITi€1 YaCTUHU HACA[?KEHHs BJKe He BiZITOBiIaI0Th HEOOXiTHUM
yMoBaM [9] /711 BUAIIEHHS OKpPeMOTro spycy. /[0 TOro 3K, pO3TalllyBaHHA JEPEB
TYyT HabyBa€ MO3aiYHOTO XapakTepy i3 (OpPMyBaHHAM OKpEeMHX OiOTpyII.
¥ pociimxeHnx Ay0OBHX HacaJKeHHAX V crafil pekpeamiiHoi aurpecii
HaBITh Oy/Ab-AKi 3JIMIIIKY APYTOTO SIPYCY BiICYTHI.

TakuM YMHOM, Yy KiHIIEBOMY pe3yJbTaTi BiJI0yBa€ThCs CIPOIIEHHS
CTPYKTYPH JIEPEBOCTAHY — CTBOPIOIOTHCSA OAHOSAPYCHI, urcTi AyoHsaku (IV Ta,
ocobsBO, V cTafil pekpeamniiiHol AuUTrpecii), sIKi 3a 0i0JIOTIYHOIO CTIHKICTIO
3HAYHO YCTYIAI0Th 3MIIIAHUM.

OxpeMuM BHAOM BIUIUBY peKpearil Ha 3ejieHy 1HQPACTPYKTypy €
BHIDKEHHsI JIeTIOHYBaHHS ByIJiemio. I JIiCOBHX HacaKeHb XapKoBa
3po0bJieHa OIliHKA /IETIOHYBAHHS BYTJIEIIO Ta IPOIYKYBaHHS KHCHIO yOOBUMU
Haca/[PKeHHSIMU 3eJIeHO1 30HU MiCcTa B yMOBaX PEKPEeAIiiHOTO HABaHTAKEHH T
[10]. BcraHoBjieHO, IO IIOIIKO/KEHi JIepeBOCTaHU BTpPadvalOTh OCHOBHI
€KOJIOTIUHI (PYHKITi: HUMU 3MEHIIYEThCS MPOJMYKYBAHHS KHCHIO Ta
JIETIOHYBaHHS BYTJIEIIO B aTMOChepy.

Byno mociimkeHO KUIBKICTh TPOJYKYBaHHS BYIVIEIIO Ta KHCHIO
IyOOBUMHM HACAPKEHHSIMH IIij] BIUIMBOM Pi3HOTO CTYIEHsI PeKpealliiiHOoro
HaBaHTa)KEHHS B 3eJIeHil 30HU M. XapKoBa. BcTaHOBJIeHO, 1110 BiZIOyBa€THCS
3MeHINIeHHsA Macu acuMisboBaHoro CO2 3a pik B 3aJIeXKHOCTI Bif craii
nurpecii gepesocrady (BiJi 6,0 T/Ta Ha KOHTPOJI JI0 3,2 HA MPOOHIH mwromTi
ITAATOI cTazii qurpecii) Ta mpoyKkyBanHsa macu O2 (Bif 4,6 10 2,4 T/ra) [14].

Ha mpo6Hi# miomi apyroi crazii aurpecil MeHIN BeJIMUWHU 3amacy
JIepEBUHU, a TAKOXK CEPEJHI JliaMeTpu Ta BUCOTH JIEPEB, HI’K HA MPOOHIN
mtori I1I-I11 craaii gurpecii y 3B’A3Ky 3 pi3HHUIIEIO y Billi: IEPIIe HACAPKEHHS
Mosiozie. B pesysbraTi mpoOHa IUIomia APYroi crafii XapaKTepusyeTbes
TaKOK MEHIIUM piBHeM jaenoHyBaHHsa CO2 Ta O2: BiANOBiAHO 4,5 Ta
3,4 T/ra [10].

Brpatu B gemonyBanHi CO2 Ta O2 Jisi HAHOUIBIN MOIIKOKEHOTO
JlepeBOCTaHy IT'ATOI cTafil Aurpecii B MOPIBHAHHI 3 KOHTPOJIEM CKJIaJiae 2,8
Ta 2,4 T/ra, TOOTO I PI3HULA CKIAAAE 47,2 % [10].
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TakuMm 4ynHOM, 30iIBIIEHHS PEKpPearifHOrO HaBAaHTAXKEHHSA B Jiepe-
BOCTaHaX MPU3BOUTH 10 3HUKEHHS JIEMIOHYBAHHS BYTJIEITIO Ta TPOYKYBaHHS
Macu KucHwo. Tak, HaWOLIbII IOIIKOMKEHUH JePeBOCTAaH ITATOI cTaIii
nurpecii Ha 47% MmeHiie poaykye CO2 ta O2.

[Ipore BapTO 3a3HAYMTH, IO CY4YacHI TEHEHIN KOHIIEMIl 3eJIeHOi
iHGpacTpyKTypu y XapKOBiI TakOXK BHUKODHUCTOBYIOTHCSA. 30KpeMa CIOJIH
MOKHA BiJTHECTH BUKOPHUCTAHHS 3€JIEHUX /IaXiB, 3€JIEHUX MTAPKOBOK, 3€JIEHUX
cTiH (puc. 6). BincyTHi mpakTHKKU BUKOPUCTAHHSA IONOBUX Ca[iB, CIIEIIAIbHO
CTBOPEHUX [IUISHOK PI3HOTPAB’sl, O3€JICHEHUX 3YIHUHOK TI'POMaJICHKOTO
TPAHCIIOPTY TOIIIO.

s rpyma o6’ekTiB 3eyieHOI iHPPACTPYKTYpH MAa€ IEBHI IepeBarwu:
3a0e3Ieuylour €eKOJIOTiuHI Ta ecTeTW4Hi (yHKIi, BOHM He HOTpebyIoTh
BiZIBE/IEHHS BEJTMKHUX TEPUTOPIiH Ta HE MOTPEOYIOTH BATOMOTO JIOTJIALY.

IIpoGseMa €KOJIOTiYHOTO, CAHITADHOTO Ta 30BHIIIIHBOTO CTaHY IAPKiB
Micra XapKiB 3a/IHINAEThCA aKTyaJbHOW. Ile He3BaKaro4uu Ha Te, IO BIKE
3HAYHI IJIOMII PEKpeaiiHuX 30H IPUBEZEH] Y HaJIeXKHUH cTaH. Taki mapku
gk IOuictb, Mosofi>kauli, iMeHi MasKOBCHKOTO Ta iHIII TOTPebGYOTH

Puc. 6. 3esieHHH /1ax MiJI3€MHOTO MAPKIHTY, 3eJIeHa TapKOBKa, 3eJIeHa CTiHa

Fig. 6. Green roof of the underground parking area, green parking area, green wall
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PEKOHCTPYKITii, OCKUIbKY BOHH BTPATHUJIU CBOIO IIPUBAOJIMBICTD i HE TIOBHOIO
MipOI0 BUKOHYIOTH IIOKJIa/ieH] Ha HUx ¢yHKnii. OcranHiM yacom y XapKoBi
BUKODHCTOBYEThCS CHCTEMA MaTepiaJibHOI MiATPUMKU OpraHisamid, IIo
CTBOPIOIOTh HOBI Ta MOJEPHI3YIOTh ICHYIOUl eJeMeHTH peKpeariiHoi
iHGpacTpyKTypH, aje Iie OXOIIeHa JajieKo He BCSA TEPUTOPiA MicTa.

Il Toro, 1100 IMOKPAIIUTH CTaH peKpeariiHuX 30H MicTa, HeoOXiaHO:
IIPOBECTH PEKOHCTPYKIIIO iCHYIOUHX peKpealiiHuX 30H (caHiTapHa pyOKa,
30i/IbIIIeHHs IO 3eJIEeHUX Hacal»KeHb TOIIO), MPOBOAUTH iHTEHCUBHHI
arpOTEXHIUHHWH JIOTJIAZ] pPEKpealiiiHuX B30H, IMPOBECTH OCBOEHHS MAJIO
(byHKIIOHATIPHUX TEPUTOPIN Ta CTBOPUTH HA IMX TEPUTOPIsX HOBI pekpe-
aIifiHi 30HU, 3pOOUTH peKpealiiiHi 30HU TPUBAOJIUBUMHU JIJISI BiATIOYHMHKY
He JIUIIIe MEITKaHIIB palioHy, a i ychoro Micra.

ITiz yac mpoBeeHHs NOCTiIzKeHHs OyJiv BUSBJIEH]I HACTYIHI TpobieMu
I10/I0 €KOJIOTIYHOTO CTaHy peKpearjiiHuX 30H:

1) IOCTiliHe 3pOCTaHHS 3a OCTaHHI JecATHPIYYA KiJIbKOCTI Ta
IHTEHCHUBHOCTi JIETKOBOTO Ta BAHTA)XHOTO aBTOTPAHCIIOPTY Ha MIiChKil
TEPUTOPIl TPOBOKYE IPUTHIUEHHS PO3BUTKY 1 POCTY POC/IHH;

2) BIUIUB BEJIMKUX IPOMUCJIOBUX IiJITIPUEMCTB, IO 3HAXOJATHCS
MoOJIN3y peKpeariiHux 30H;

3) 3aXOIUIeHHSI pEKpealifHuX TEePUTOPill y 3B’A3KYy 3 HENPOAYMAHOIO
TOCIIOZaPCHKOI0 JIISJIHHICTIO JIIOZIEN Ha PI3HUX PiBHAX;

4) 3MEHIIIEHHS €CTeTHYHOI NMPUBAOJIUBOCTI 3€JIeHUX 30H y 3B’A3KY i3
3a0pyaHEHHSIM [T00YyTOBUMU Ta Oy/IiBEJIbHUMH BiZ[XOdaMH.

[MprurHAMY O¥X €KOJIOTIIHUX IIPO0JIEM €:

1) HUIIIEHHSA MalHa IapKiB Ta IMOPYIIEHHS BiZIOYMBAIOUMMHM IIPABHUJI
IIOBO/’KEHHs Y 3eJIEHUX 30HaX V 3B’A3KY i3 HU3bKOK KYJIBTYPOIO IMOBEAIHKU
JeAKUX MEIIKaHIlIB;

2) TepuTOpii peKpeanifHNX 30H BUKOPHUCTOBYIOTHCS /IS HApPKyBaHHS
aBTOTPAHCIOPTY, HECAHKIIIOHOBAHUX IIPOI3/iB 10 TEPUTOPIi, 1110 HETATUBHO
BILUIMBA€E Ha CTaH POCJIMH i 10 OSBU I'PYHTOBUX JIOPIT;

3) MaJia KUIbKicTh iH(opMaril o0 poJIi 3eJIeHUX Haca»KeHb y MicTi
MPU3BOAUTD JI0 HHU3BKOTO PIiBHA €KOCBIIOMOCTI MEINIKAHIIB MicTa, IO
MTOPOKYE HEOEPEKTNBE CTABJIEHHA 10 3eJIEHUX HACA[PKEHD;

4) HemocraTHe (iHAHCYBAHHA MApKiB MPU3BOJIUTH 10 HU3BKOTO PiBHSA
JIOTJIAJTy 32 TEPUTOPIEIO MAPKIB;
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5) BiICYyTHICTb HAJIEKHOTO KOHTPOJIIO Y ITAPKaX IPU3BOJIUTH JI0 HUIIEHHS
MaiiHa Ta MOPYIIEHHs BiABilyBauaMy IIPaBUJI TIOBO/IKEHHS Y HUX.

Jani mpobieMu B3HAYHO TEPENIKO/PKAIOTh PO3BUTKY iCHYIOUHX
peKpeaniiHuX 30H palOHY, TOMY HaHO1TbII TEPCIIEKTUBHUM BUIOM PO3BUTKY
pekpeartii y MicTi € CTBODEHHsI HOBUX PeKpealiifHuX TepuTopiil. OCKUIbKH
icHyI04i 30HM BUKOPUCTOBYIOTHCS TOJIOBHUM YHHOM /11 KOPOTKOYacHOI'O
BiZINOYNMHKY T'POMaJIfIH, IIPOIIOHYETHCS CTBOPUTU IapKU KyJIBTYPH 1 Bif-
IMOYMHKY ab0 CIIOPTHBHI IIapKU, KOKEH 3 AKUX MOKe IMpUHMAaTH 3HAYHHI
BiJICOTOK HaceJIEeHHS PaliOHYy.
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1.3.2. ENVIRONMENTAL
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Abstract. This section presents the results of the study of anthropogenic influence
on the flora of the city of Kharkiv. Zoning of the flora of the city revealed: nature-floristics
complexes natural and semi-natural slightly disturbed ecotopes and anthropogenic
transformed ecotopes. Zones of natural vegetation, semi-natural anthropogenic
transformed vegetation, aquatic and coastal vegetation within natural and semi-
natural slightly disturbed vegetation complex have been revealed.Within anthropogenic
transformed vegetation complex green zones of recreation, horticulture lots, courtyards,
dwelling zones of high-rise buildings, highway and railway zones, wastes, building areas,
softscape places, botanic gardens, arboretums, cemeteries were revealed.

Key words: antropogenic factor, flora of the city, ecological structure, ecotops.
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AHoTaLis. Y gaHoMy po3aini NpeacTaBneHo pesynsTaTi BUBHEHHS aHTPOMOrEeHHOro
BNAMBY Ha dnopy micta Xapkis. Y xoAi 30HyBaHHA (iopy MICTa BUSIBIEHO: NPUPOLHO-
NOPUCTMYHI  KOMMNNEKCU MPUPOAHUX | HaniBNpUPOAHMX cnaboTpaHchOPMOBaHMX
€KOTONIB i aHTPOMOreHHOo TpaHChOPMOBaHKX KOTONIB. 3'ACOBAHO, LLIO Y MeXax KOMMNIEKCY
NPUPOAHUX | HaniBNPMPOOHUX CnaboTpaHCPOPMOBAHMX €KOTOMIB BMAOINEHO €KOTOMM
NPUPOOHOI POC/IMHHOCTI, HaniBNPUPOLHOI MOPYLUEHOI POCAMHHOCTI, BWLLIOI BOAHOI Ta
NprGepPexXHO-BOAHOI POCIIMHHOCTI. Y MeXax KOMMIEKCY aHTPOMNOreHHO TPaHCHOPMOBaHUX
€KOTOMIB BUAINEHO: 3eJIeHi eKOTONM PeKPeaLinHOro BUKOPUCTAHHS, eKOTOMMU KYSIbTYPHO-
[leKOpaTUBHOIO CaAiBHMLTBA Ha AiNsiHKaX 3 MaionoBepxoBoio 3abya0Boi0, NPUOYANHKOBI
TepuTopii  5-noBepxoBoi  3abynoBK, XMTNOBI paiioHn 9-12 nosepxoBoi 3abynosw,
aBTOTPAHCMOPTHI | 3ani3HWYHI WNsxmM, nycTupi i OyaiBenbHi MagaHunku, ekoTonu
naHawadTHOro 03eNeHeHHsl, 60TaHivHI caau, AeHapapii, KnaaoBuLLa.

Knio4oBi cnosa: aHTponoreHHun Gaktop, Gnopa MicTta, ekonoriyHa CTPyKTypa,
€KoTon.

Kommiekcu Buzi, 1o cgopmoBaHi IIiji BIUIMBOM aHTPOIIOTEHHUX
daktopiB i BimoOpaxkarTh cTymiHb TpaHcdopMmariii 30HaIBHOI dIIOpH
Ha TepUTOpii Micra, BiHOCATHCA [0 TUMIB TpaHcopmoBaHux ¢iop [1].
VY 1ibOMy PO3/iJTi TMpeCTaBIeH0 pe3yIbTaTh AOCIiPKEHHSA aHTPOIOTEHHOI
TpaHchopmMmartiii ypbanodsiopu Xapkopa: 30HyBaHHA ¢opu Mmicta Ta i
€KOTOIIOJIOTIYHY IIPUYPOYEHICTh, CTIHKICTD 10 ypOaHizairii.

3onyeanna micma Xapkoea ma 1020 eKOomMonoaozivHa
cmpykmypa

®opmyBanHsa ¢iopu Oyap-AKOi TePUTOpil, AK IMPABWIO, 3YMOBJIEHO
KUIPKOMA IPUYMHAMU: 30HAJIBHIM PO3TAlIyBaHHAM, icTOpiero GOpMyBaHHS,
XapakTepoM (GJIopH MPUJIErIUX Teputopin [1]. Besmki micTa morsmuHaoOTH
yce Oinbiri Teputopii (AK MpUpoAHi, TaKk i aHTPOIIOTEHHI), 3aBAAKH UYOMY
YTBOPIOIOTHCS CKJIaJHI KOMIUIEKCH 3 YePTYBAaHHAM (pAarMeHTIB POCITHHOTO
MOKPUBY IPUPOJIHUX Ta AaHTPOIIOTEHHO TPaHC(POPMOBAHUX MiCII€3POCTaHb.
3a paxyHOK 30inbIleHHSA TepuTOopii, 0coGJIMBOCTEN ii BHKOPHCTAHHS Ta
peKpearifHOro HaBaHTaXKEHHA (IT0Ba HOBUX PANOHIB 1 JKUTJIOBUX MAaCHBIB,
CTBOpPEHHS IapKiB 1 CKBepiB TOIIO) BiIOYBAaE€ThCSA MOCTIHHUI IEPEepO3IO/ILT
HaIiBOIPHUPOIHUX i TPAaHCHOPMOBAHUX AUITHOK MicTa.

30HyBaHHS MicCTa Bi/IOyBa€ThCA 32 TEPUTOPiaIbHUM NPUHIHUIOM. Taxk,
TEPUTOPIAIPHUM PO3BUTOK XapKOBa CIVIAHOBAHO Yy IMiBHIYHO-3aXiTHOMY
1 miBHIYHO-CXiIHOMY HampsMKaxX. Micbki palioHu cgopMoBaHi B ceMHu
pasiiaIbHUX HAIIPAMKAaX B3/I0BK OCHOBHUX TPAHCIIOPTHUX Marictpaneii [2]:

—  3axigHui — y3m0B:xK ByJI. [TostaBepkuii 1Iisax 3 paitoramu nmpuBaTHOI (Xo-
sonna 'opa, 3amoTiHo, HoBocestiBKa) Ta icTopuduHOI 3a0y/10BHY IEHTPAIHHOL
YacTUHHU MicTa i3 3amoTiHo—baBapchKUM IPOMICIIOBUM PaliOHOM;
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— TiBHIYHO-3axiHUU — y3/10B:K ByJ. KioukiBchbka, mp. Hayku, >KUTJIOBI
patioHun OararomoBepxoBoi 3abymoBu OrekciiBka, IlaBmoBo Iloue,
npuBarHa 3a0yzoBa paiiony IBaniBka Ta [1aBiiBka (CIo/iu 3K BiTHOCUTBCS
IBaHiBCHKUII IIPOMUCJIOBHN PAHOH);

— miBHiIYHHH — Bys1. CyMchKa Ta icropuyHa 3a0y7i0Ba B OCHOBHOMY bOararo-
KBapTUPHUMHU OyIMHKAMU;

— miBHIYHO-cXimHUU — ByJ. Akazemika [1aBioBa, 3a6y/1oBaHa IEPEBAIKHO
0araTomnoBepxXOBUMH OyJIMHKAaMU 1 TPUBATHUM CEKTOPOM paHOHIB
KypapmiiBka, Tiopinka, Benmka J[lanwiiBka (ciogyd K BigHOCATBCS
CasriBepkuii i ITiBHIiuHO-CanTiBCHbKUE IIPOMUCIIOBI BY3JIH);

—  miBAEHHO-CXigHWK — mp. MOCKOBCHKHH, >KHUTJIOBI paloHH OaraTo-
noBepxoBoi (Cenekuitinuii, Hoei Byaunkwu, pation XT3, Poransp) i
npuBaTHoi (cesnmina Cximauii, HoBozaxinuuii, ®pyHse ta [I’'saTuxaTkm)
3a0y0BY i3 OCHOBHUMM ITPOMUCJIOBUMH 30HAMHU MicTa — BasanoBeskuii
Ta [HAyCTpiaIbHUL;

— miBgeHHME — mp. [arapiHa, palioH 06araTomoBEpPXOBOi 3a0y[0BU Ha
MiCIli PEKOHCTPYKIIii IPUBATHOTO CEKTOpPA, a Takox cesuine OcHOBa
(3HaxoauThCS MiK JIMKaHIBCHKOIO Ta BasalioBChKOI MPOMUCTOBUME

30HAMH);

— miBAeHHO-3axXifHWH — ByJ. MockamiBchbka 3 pallOHaAMU IIPHUBATHOIL
3abymoBuJleBama, MockasiBka, HoBoxkanoBo i /IlukaHiBChbKa TPOMHUCIIOBA
30Ha.

Jlo 30HYBaHHSA TepUTOpPii BEJMKHX MICT MOXe OyTH 3aCTOCOBAHO
KiJIbKa TiZIXO/MiB, II[0 HE CymepedaTh OJAWH OJHOMY. B OCHOBI KOKHOTO
3 HUX — TNeBHI KpuTepii, BuOpani ;s kimacudikanii Teputopiii, Ta
0COOJIMBOCTI HACeJIEHOTO IYHKTY, JJIsl IKOro OyJia 3alpoOIIOHOBaHa cXema.
Bisbimicrs BimoMux kiacudikamifi 0asyioTbCcsi Ha aHasi3i HACTYIIHHX
MPOBIIHUX (PAKTOPIB: PO3MO/IYy POCTUHHOCTI IT0 MiChbKil TepUTOPii; BiKy,
ocobOJyiMBOCTEN 1 IMUIBHOCTI 3a0yZ0BH; IHTEHCHUBHOCTI aHTPOIIOT€HHUX
BILTHBIB TOMIO [3-5]. Tak, O. O. Karasio 3i cniBaBropamu [6], BiAmIoBiiHO /10
CTyIleHs TpaHchopMaIiil TepuTopii MicTa, BUAIIIAE 4 TPYyHU: TUIIOBO MiChKi,
MiChKi 3 ejleMeHTaMU HPUPOIHUX, HPUPOJHI 3 BKIUEHHSIM IITYYHUX
eJIEMEHTIB, MPUPOJHI. [HIMUMHU MocHimHUKaMU [7] BUKOPHUCTOBYETHCS
KpUTEPiNl eK0JI0TO-QYHKI[IOHAIPHUX 0COOJIMBOCTEH TEPUTOPIi. Y mbOMy
BUIIAJIKy BUJIIAIOTH 8 TUITB JlaHAIadTiB: 1) cenuTebHi, 2) iHAyCTpiaibHi,
3) KOMyHIKaIliliHO-CTPIYKOBi, 4) JieBacTOBaHi, 5) arpoKyJIbTYpHi, 6) Jico-
roCIoJiapchki, 7) rigpomopdHi, 8) pekpeaniiini. XapakTepusyrwuu
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ypbanocucremyITo3naniB. Jackowiak(1993) BuaimuBHACTYTHI KOMIIJIEKCH:
JIiCO-JIyYHUH, CiTBCHKOTOCIIOAAPChKHI, MPUBATHUHN Caf0BO-KOTEKHUM,
0710k0BOI 3a0ymOBM, KaMm 'sSTHOI 3a0y/I0BH, IIPOMHUCJIOBO-TPAHCIIOPTHUH,
nepexiguuii. [Ipu BuB4YeHHI ypOGaHOGJIOp MiBAEHHOTO CXOJy YKpaiHnu
P.I. Bypma [8] po3spi3Hsie YOTHpPHU 30HH B apXiTEKTyPHO-IIPOCTOPOBIH
CTPYKTYpi MICT: TEXHOTE€HHi €KOTONHU, >KUTJIOBI 3a0yZ0BH, IITy4HI
ditoneHosu Ta ¢iToreHo3u NPUPOAHOI pociauHHOCTI. F).A. 3y100iHUM
[7] sampomoHoBaHO 8 30H: 1) TEXHOT€HHI TEPUTOPIil B 30HAX PO3MIilllEHHS
IIPOMUCJIOBUX IiITPUEMCTB; 2) ceJUTe0HI TepuTOpil, 3aiiHATI IEPEBAKHO
0araToroBepXOBUMU KUTJIOBUMH OyAUHKAMU; 3) KOMYHIKaIliiHI CHCTEMU
(Bysuiti, oporu, Ipoi3/iu, CTEKKHU Ta iH.); 4) Ta30HU 1 KIIyMOU; 5) IapKH,
JIICOBi B0HU, JIYKH PEKpeaIiiHOr0 BUKOPUCTAHHS; 6) PaliOHU MPUBATHOI
3a0ymoBH; 77) KaafoBUINA i myctupi; 8) 3esieHi 3axucHi 30HU. HanOuIbIn
JeTaysibHa Kiaacudikaris Oyna mpezacraBieHa M. I. I1bMiHCBKHUX, SKUH
BUJIUIUB JIBa KJIaCH €KOTOIIiB: 1) 00pobJItoBaHi U 2) pyaepasbHi. [lepiiui
KJac BKJIIOYAaE JeKopaTuBHi (mmapku, CckBepHu, OyJabBapu, Ta30HH),
npucaaubui  (cagu, TOPOAU, MANCAJHUKH), ClIbCHKOTOCIIOIAPCHKI
(mociBw, 3acisgHi JyKH, TOCAAKN) €KOTONH. [[pyruil CKIafialoTh: epo3iliHa
rpyna (Hacumu, IyCTHUPi), MPUIOPOKHS Tpymna (JIiHIHHI THIIM €KOTOIiB
B3J0B3K aBTOCTpaf i iH.), rpyma ImiimHHa (miauau B acdasibTi, OETOHI,
MIPUCTIHHI IIUINHNT), TPyTa 3BAJINI; KJIaJ[0BUIIA; IPyIla IPUCTiHHA (CTiHY,
Jlaxu OyAWHKIB), Tpymna IepeylliibHEHA (BOPH, CTaJIiOHU, CIOPTHUBHI
Ma¥lJaH4YUKU TOIIO).

[HIINUE miAXiz 70 30HYBAaHHS CIIHPAEThCA HA (BITOLEHOTHYHI 0co0Iu-
BOCTI TepUTOPii. Y HOTO OCHOBY MOKJIaZIEHO BUBUEHHS XapAKTEPHUX O3HAK
CHHAHTPOITHUX POCJIUHHUX YTPYIIOBaHb, 1110 MAIOTh CHEI(pIUHIH XapaKTep
1 BimoOpakaioTh Pi3HOMAHITHICTh PO3IIOAIIY CHHTAKCOHIB 10 30HAX MicTa
[9]. 3acrocyBaHHSI TaKOro MeTOAY 30HYBAHHS BUKOPHUCTOBYETHCS JIsI
BUBYEHHs iHBa3il BU/IIB aJIBEHTUBHUX POCJIMH 3 METOI0 BUSIBJIEHHS 30H
iX MEpBUHHOTO IPOHUKHEHHS, 3aKpilieHHs (OydepHi 30HU), po3ceyIeHH
(mirpariiini Kopuaopu), HaTypasizarii (IpOHUKHEHHs B IIPUPOAHI abo
HAITiBIIPHUPOIHI [IEHO3H).

Ak mpaBmIO, O3HAUYEHI WiAXOAM 70 30HYBAaHHA MICT BPaXOBYIOTh
KOHKPETHI 0COOJIMBOCTI IOCITIZPKYBaHOI TepUTOPI], 11 iCTOPUYHUM PO3BUTOK,
IIOCTaBJIeH] OCTiTHUKaMU 3aB/IaHHA.

Jlist Teputopii XapkoBa MpPOBEIEHO 30HYBAaHHS MiCTa, B OCHOBY SIKOTO
IOKJIaZleHo KoHIemmito R. Wittig [10, 11], 3 MOJaJbIIO0 €KOTOHIYHOIO
nudepenmianieo ¢uopu micra. B aamiHicTpaTHBHHX Mekax Micta MH
BHU/IUIsIEMO ypOaH30HY 1 cyOypOaH30HY, B OCHOBY SKHX ITOKJIQ/IEHO IIUIBHICTD
Ta PO3PiAKeHiCcTh 3a0y0BHU, CTYIIiHb /il aHTPOIIOT€HHOT'0 YNHHUKA.
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¥ cybypban3oHi XapkoBa MU BUOKPEMJITIOEMO (hJIOPUCTUIHUH KOMILIEKC
MPUPOJHUX Ta HAMIBIPUPOJHUX, HE3HAUYHOK MipOI0 TpaHC(hHOPMOBAHUX,
€KOTOIIB 13 3aJIUIIKaMK HaripHUX Ai0poB, OOpiB, JIYK, CTEIIOBUX CXUJIIB,
BOZIHO-00JI0THUX yTiZib. CaMe B JaHil 30HI po3MileHi 06’ €KTH TPUPOTHO-
3armoBiTHOTO (QOH/Y MiCTa, IO MPEJCTaBIEH] BOAHO-OOJIOTHUMHU YTiIIAMU,
3aJIMIIKAaMH KODIHHUX HaripHUX Ai0poB, 3alUIaBHUMU Jiykamu. 1[s1 30Ha
30Cepe/zKeHa B OCHOBHOMY 110 OKOJIMIISIX MicTa i 3aiiMa€e TPETUHY YCi€l IO
XapkoBa. Y Mexax Ii€i 30HU 3adikcoBaHO 513 BHUIIB POCIUH, 3 IKUX 380
BU/IiB TpUpoAHOi dpakmii ¢iopy, 133 — CHHAHTPOIIHOI, ¥ T. 4. 92 anodiry,
41 BUJ{ aJBEHTUBHUX POCJIMH, IO 3arajiloM BKa3y€ Ha HU3bKUU DPiBEHb
aHTpoIOreHHoi TpanchopMariii piopu micra.

YpbanzoHa 30cepekeHa y IEHTPI MicTa i MPOCTATAETHCA IO MEXKi
cyOypOaH30HM, ajie Ha BiIMiHYy BiJi OCTAaHHBOI BKJIIOYAE KOMILIEKC
QHTPOIIOTEHHO TPAaHCHOPMOBAHUX €KOTOINB — 3eJIeHi 30HU peKpeariiiHoro
BUKOPHUCTAHHS, 30HY KyJIbTYPHO-ZIEKOPATUBHOTO CA/IiBHUIITBA Ha MUISHKAX
3 MaJIONIOBEPXOBOIO 3a0y/I0BOIO, JKUTJIOBI paliOHH 5-TIOBEPXOBOI 3a0y/10BH,
JKUTJIOBI palloHH 0araToroBepxoBOi 3a0y70BM, aBTOTPAHCIIOPTHI IUISAXH,
BaII3HUYHI IUISAXY, MyCcTUPi 1 OymiBebHI MalgaHUYHKU, OOTAHIYHUN caj,
JleHIpapii, KIa70BHINa. Ychoro B ypbausoHi 3adikcoBano 580 (53,1 %) BuaiB
CYAVMHHUX POCJIMH, IO OibIle 3a TaKUW MOKa3HUK ypOaH30HU UepHIBIiB
(544), ane meHIIe HiK, B arsioMepaitii JloHenbk—MakiiBka (601), 1110 IIOB sI3aHO
3 PO3MIpOM IO ypOaH30HU J0CITiKeHUX ypbaHO(IOp Ta MUIBHICTIO ii
3a0ymoBu. Ciif BiA3HAUNTH, 10 125 BU(IB 3yCTPIYAIOTHCA TIJIBKU B IiH 30Hi,
a pemrta (455) — 1o Bcii Tepuropii micta. ITpoBesieHnit ppakmiiHuil aHATI3
BH/IOBOTO CKJIaJly YpPOQH30HH BUSBUB, IO 496 BUJIIB € CHHAHTPOITHIUMU, 3 HUX
304 — aJIBEHTUBHI Ta 192 — anodity (Ha MPUPOHI BUIM POCIUH IIPUIIAJIAE
sutne 13,6 %). Takuil po3moin Bka3ye Ha 3HAUYHUIN aHTPOTIOTEHHUU BILTUB
Ha JIOCTi/PKyBaHy ypOoaHO(dIOpy, a TaKOK Ha HAABHICTh BEJIMKOI KiJIBKOCTI
TpaHc)OPMOBAHUX EKOTOIIIB HA TEPUTOPIi MicTa.

TakuM YHHOM, TMOPIBHAJBHUIN CIIEKTP BHAOBOTO CKJIaay 30H Micra
(puc. 1) BijoOpazkae poO3IMOIiJ AaHTPOIIOTEHHO TPAaHC(HOPMOBAHUX €KOTOIIIB
Ha JOCJIiIKyBaHil TEPUTOPIl Ta BKa3ye Ha IOMIMPEHHS aHTPOIOQPiIbHOIO
enemMeHTa ypbanodiopu Xapkosa.

Ha mizcraBi mpoBefieHOro 30HYBAHHS JOCJII/IKYBAHOI TEPUTOPIi Mu
3aIIPOIIOHYBAJIM TaKy €KOTOIIOJIOTIYHY CTPYKTYpy ypbanodsiopu XapkoBa
(puc. 1). Tepuropis micra 3HaXOAUTHCA MiJ BIUIMBOM JBOX IIPUPOSHO-
(ropuCcTUYHUX KOMILIEKCIB (pUC. 2): NPUPOAHUX 1 HAMIBIPUPOIHUX,
HE3HAYHOI0 MipOI0 TpaHC(HOPMOBAHUX, E€KOTOIIIB; AHTPOIOTEHHO TPAHC-
(opmMOBaHUX €KOTOIIIB.
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Fig. 1. Fractional distribution of the composition of species in sub-urban area and
urban area, Kharkiv
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Puc. 2. Po3nioais exoromis ypbanodopu M. XapkoBa

Fig. 2. Distribution of ecotops in urban flora, Kharkiv
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IIpupogHO-PIOPUCTUYHUNA KOMILJIEKC NPHUPOAHUX i HamiB-
NPUPOAHUX ciaadoTrpaHcpopMoBaHUX eKoTomiB (2). /o 1poro
KOMILJIEKCY €KOTOIIIB 3apaxoBYIOTh 3eJIeHi 30HH MicTa, Y GOpMyBaHHI SKUX
0epyTh yJacTh MEPEeBaKHO BHUIM a0OPUTEHHUX POCIUH Y CKJIAJ[i KOPIHHUX
abo IITy4YHO CTBOpEHUX (PITOIEHO3iB, a TaKOK azoHaJIbHA (Jiopa Mmicra.
Po3ry1siHEMO €KOTOIH i3 IPUPOTHUM POCTUHHHUM ITOKPHUBOM.

I[IpupoaHi eKOTONH BKJIIOYAIOTh (GparMeHTH 30epekeHuX B yMOBax
micra mpupoauHux ¢GiTOIEHO03iB, Y CKIaAil AKUX BUABIEHO 464 Buau abo-
PUTEHHUX POCIUH, 3 IKUX 76,0 % BiTHOCUTHCS /10 TPAaB THUCTHUX MOJTiKap-
MUKiB, a 56,8 % — no remikpuntoditiB. CekTp MpoBiHUX poauH piopu
JIOCTIKYBaHOI 30HHM TMOZAIOHWI /10 6G0peabHO-HEMOPAJIBHOTO CHEKTpa
[16], mo BimmOBiZae aBTOXTOHHOMY ejieMeHTy ypOaHOQJJIOpU B IiJIOMY.
AJe JiesiKi 3 €eKOTOIIIB aHTPOIIOTeHHO TpaHchOPMOBaHi, PO IO CBITUYUTH
HasABHICTh y II€HO31 MpeACTaBHUKIB CHHAHTPONHHX poauH Fabaceae,
Lamiaceae, Caryophyllaceae. Y reorpadiuHOoMy CIEKTpi JOMiHYIOTb
BHUJU 3 €BPOIEHCHKNM, €BPOA3iliChKUM Ta OOpeaJlbHUM TUIIAMU apeasis,
[0 BKa3y€ Ha 30HAJIbHI PUCH JAHOI 30HU. Y 30HI MPUPOJHOTO POCIIHH-
HOTO TOKPUBY 30Cepe/KeHi 00’€KTU MPUPOHO-3aTI0BITHOTO QOH/IY Mic-
IIEBOr0 3HAYEHHs: TIIPOJIOTIYHUH Ta JicOBUH 3aka3HUKU « CaylTiBChbKU»
i «['puropiBcbkuii 6ip», 60TaHIYHI MaM ATKA MPUPOAU «3ATIOTHHCHKA»
1 «CoxkonpHUKU—IIOMipKH», HA SKUX BUSBJIEHO 17 BUJIB, 3aHECEHUX JI0
YepBoHOI KHHTH YKpaiHu (2009), Ta 65 perioHaJIbHO PiAKICHHUX BU/IB.
TyT npencrasiieHi:

— BaJIIIKW HaripHux i0poB (ImiBHIYHO-3aXilHA 4YacTWHA MicTa, e
3HAXOAUTbHCS 3aKa3HUK MiciieBoro 3HaueHHA « COKOIbHUKU—[ToMipKu»),
10 TIpe/icTaBJeHi acomiariiamu: Acereto—Tilieto—Quercetum aegopo-
diosum, Quercetum corylloso—aegopodiosum, Acereto—Tilieto—Quer-
cetum cricosum (pilosae), Quercetum coryloso—stellariosum. Tyt
3ycTpivaroThes pifkicHi /i ¢utopu XapkoBa Ta periony Buau: Primula
veris L., Tulipa quercetorum, Epipactis helleborine, Ficaria calthifolia
Rchb., Allium ursinum L., Dracocephalum ruyschiana L. Tomro [12].
Hari6ispira KijIbKiCTh BHJIB JOCJII/IZKEHOTO €KOTOITy IIPHypOdYeHa 0
JlicoBUX (iToneHosis (155);

— 3saymmku O0opiB (mpuypoueHi m0 I'pUropiBCchbKOTO, 3aJTFOTUHCHKOTO
6opy, 6opy B paibioni XosiomguHa I'opa, CocHoBa Tipka) 3a ydacTio
acomianifi Pinetum koeleriosum, Pinetum hylocomioso—cladino-
sum, Pinetum calagrostidetosum, Querceto—Pinetum gramino-
so herbosum). AHaii3 BUIOBOTO CKIaAy BKasye [13], mo Tpap’sHUi
IMOKPUB MiChbKUX OOPiB CHJIBHO JIETPaJ0OBAHUH, 3HAYHY Y4acTh B HOTO
CKJ1a/1i 6epyTh BUIY CHHAHTPOTHUX pociuH (39). Cepes HUX 33 BUIU
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ano@iTiB Ta 9 BUIB aJIBEHTUBHUX POCJUH. [IpOBiIHUMYU pOITMHAMU
CHHAHTPOITHOI ¢pakmii ¢yopu 6opiB € Asteraceae, Brassicaceae,
Poaceae, Lamiaceae, Rosaceae, Caryophillaceae, Polygonaceae.
Hatiuacrime y gociipkyBaHiil (popi 3ycTpidamThes MpeICTaBHUKHI
MiBHIYHOAMEPUKAHCHKOTO T0X0/ikeHHs1 (Ambrosia artemisiifolia,
Conyza canadensis, Phalacroloma annuum, Acer negundo L. Ta iH.).
Vci 1i prcu BKasylTh Ha IOCTiHY aHTPOIIOT€HHY perpecito 60opiB
XapkoBa, II[0 MOKe IPU3BECTH /I0 MOBHOTO 3HUIIEHHS 30epeKeHnX
¢bparmenris;

— JIydHa POCJIUHHICTH IIpe/icTaBjieHa (OpPMAIiAMH CHPaBKHIX i
3amaBHUX JyKiB — Festuceta pratensis, Elytrigieta repentis, Poeta
pratensis, Trifolieta pratensis, Calamogrostideta epigeios, Cariceta
acutae, C. nigra, C. vulpinae, a Tako 3a00JI04€HUMU AIITHKAMU 3
dopmariiasmu Phragmiteta australis, Typheta angustifoliae, T. latifo-
liae, dopmariissMmu yarapHukoBux BepO Saliceta triandrae, S. cinere-
ae. BoHU mpuypoYeHi /10 HEBEJIMKHUX JIJISTHOK B 3alljlaBax PivyoK Yu,
Jlonanpb, XapkiB Ta iX IPUTOKIB IEPEBa’KHO B ITiBAEHHO—3aXiHIN
YacTHHI MiCTa;

—  BOJIHO-0OJIOTHI YTiji/isl, 110 pO3TAIIOBaHI y AOJUHAX PidoK Yau (p-H
JleBayma, HosoceniBka, 3aniotuHo, KypaBiiBChKHUI Tifjponapk);
XapkiB (PKypaBiiBCchbKHH Tipomapk, a TakoXX BOJOHMH B MeKax
micra). Tyt Takoxk 3HaxoauTbcsa CaJTiBCBKUN TifIpOJIOTIUHHUN
3aKa3HUK. Ha Iux TEepUTOpisAX IepeBa’kHO 3yCTPIYalOThCA PiAKicHI
i YepBOHOKHIKHI BUJIH, Y YUCII AKUX: Anacamptis palustris, A. co-
riophora, Dactylorhiza incarnata, Epipactis palustris, Parnassia
palustris, Botrychium lunaria, Ophioglossum vulgatum, Valeriana
officinalis L. [13];

— OCTelmHeHi JIyKM 1 cremoBi cxwind (Ha MBHIYHO—CXiTHUX OKOJIHIISX
micra — Poraub, IliBHiuna CasriBka), 1mo copmoBani Festuceta vale-
siacae, Poeta angustifoliae, Cariceta praecoccis, Trifolieta montanae.
Tyt 3Ha#IeHO pizKicHi g XapkoBa Ta perioHy pocyuHu: Iris pumila L.,
Adonis vernalis L., Pulsatilla pratensis (L.) Mill., Fritillaria ruthenica
Wikstr., Vinca herbacea, Tragopogon ucrainicus Artemcz., Paeonia te-
nuifolia L., Stipa capillata, Stipa lessingiana.

HamiBnpupoaHi aHTPOIOTeHHO NOPYIIIEH] eKOTOMH XapaKTePU3YIThCS
HAsBHICTIO HAa OJ(HI TEPUTOPil €KOTOMIB 13 3aJIUIIKaMU IPUPOJIHOI

pocimHHOCTI (Ai6pOB, O6OPIB, JIyUHOI POCIIMHHOCTI) Ta KyJIbTyp(QiTOIEeHO3iB
3 abOpPUTeHHHUX JIEPEBHO-YAarapHUKOBUX IIOPi/I, TAKUX SK Acer campestre
L., A. platanoides L., A. tataricum, Tilia cordata, Ulmus glabra, Spiraea
crenata L., Ligustrum vulgare Ta iH. YCbOro BUSABJIEHO QO BH/IB JIEPEBHO-
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YarapHUKOBOI TIpynu pocjauH. HamiBnpupogHi aHTPOIOTeHHO IOpYIIeHi
eKoTonu 3HaxonAThcsa B meHTpasnbHil (Cazx im. T. IlleBueHka), cximHik
(KypasmiBcbkuii rigpomapk) Ta miBaeHHIH (OCHOB’SSHCBKUH TiJIpOIIapK)
YyacTHHAX MicTa. Bif NMpUPOJHUX €KOTOINB BOHH BiJ[Pi3HSIOTHCS BILIMBOM
AQHTPONIOTEHHUX (AKTOPiB, IO MPU3BOAUTH JI0 iX TpaHcopmarlii Ta
necrabimizamnii ditoreHosis.

AsonanpHUN esieMeHT ypbanodiopu Xapkosa (44 BUIH) IPe/ICTaBIEHUN
BOJIHOIO Ta MPUOEpPEeKHO-BOAHOI GJIOPOI0 GeperiB BOONM i 3a00104eHUX
3aiuiaB pivuok Xapkis, Jlomanb, Yau. Cepex HHX, 30KpeMa, y 2014 P.
BUSIBJIEHO JIBA HOBI BH/JU IiBHIYHOAMEPUKAHChKO-a(pPUKAHCHKOTO Ta
cepeI3eMHOMOPCHKOTO OXOM:KeHHs Pistia stratiotes L. i Phragmites altis-
simus (Benth.) Nabille; mepiuii i3 HUX CTBOPIOE y PETiIOHI CYyTTEBY 3arpo3y
JULs BogHOTO (hiTopizHOMaHITTSA. Cepesi a30HAJIBPHUX POCJIMHHUX YIPYIIOBaHb
MicTa HAaHOUIBII CTINKUMH /10 aHTPOTIOTEHHOTO BILIUBY € Lemnetum minortis,
Lemnetum gibbae, Lemno—Hydrocharitetum morsus—ranae, Ceratophyllo—
Hydrocharitetum, Potametum perfoliati, Potametum lucentis, Myriophyl-
letum verticillati, Phragmition communis, Butometum umbullati, Butomo—
Saggitarietum sagittifoliae, Butomo—Alismatetum plantaginis—aquati-
cae L., Typhetum angustifoliae L. Ta iH.

Jo npupogHO-(PIOPUCTUYHOTO KOMILIEKCY AHTPONOTE€HHO
TpaHchOpMOBaHUX €KOTOIIB (PHC. 3) Bi/IHECEH] EKOTOIH, 30CePeIKeH]
B OCHOBHOMY B ypOaH30HI, ajie 3yCTPiYaloThCsA BOHU i B cyOypOaH30Hi MicTa.

XapakTepHOI OCOOJIMBICTIO IHMX EKOTOIIB € y4acTb y HHUX BHUZIB
aHTponodiIbHOTO ejeMeHTy (uopu. BupoBuil cKyas aHTPOIIOTEHHO
TpaHC(OPMOBAHUX €KOTOIIIB HAapaxoByEe 496 BUAIB Cy[IUHHUX POCJIUH.
Busu He yTBOPIOIOTH CTIHKMUX POCIMHHUX YIPYIOBaHb, a iXHS KUIBKICTB i
CITIBBITHOIIIEHHS 3aJ1€3KaTh BiJ aHTPOIIOTEHHOTO (hakTopa. Y MEeAKHX MICIISIX
Ha 3aHeI0aHUX JUITHKAX MOKHA CIIOCTEPIraTH IOYATKOBI CTail CyKIeCiliHIX
3MiH DPOCJMHHOCTI, L0 CIPUYHHSE 3apPOCTAHHS TEPUTOPIii: — OJHOpPIYHI
TpaB’AHUCTI POCJIMHY —> 6araToOpivHi TpaB sSTHUCTI POCJIMHHU 1 3J1aKU —> JIepeBa
HaCiHHEBOTO MOXO/IKeHHs (mepeBaskHo Acer negundo i Ulmus minor).

ExoTonu pekpeartiiHOro BUKOPUCTAHHS IIPEJICTABJIEH] iIsTHKAMU
IITYyYHOTO IIOXO/KeHHsI (J1icOBI IOCaiKM, JIICOCMYTH, PEeryJbOBaHi

MapKu), sIKi MAOTh PI3HUU CTYIiHH AHTPOIIOTEHHOTO BIUIUBY 3aJIE?KHO
Bifi Micis po3TallyBaHHSA. 3arajibHa KUIBKICTh POCJIMH, IO 3POCTA€ Ha
PEKpeaniiHuX €eKOTOIlaX, HapaxXxOBYE 42 BUAU, CePel SAKUX OiIbIIiCTh
amogditie (38). HaiibupmmmMu 3a po3MipoM NapkaMH €: MapKA —
«Topbkoro», «ABTOOyAiBHUKIB, «IOHicTb», «Ilam ATi», «MoOJIOMiI*KHUMN»,
«MasIKOBCBKOTO»; JI0 CEPEHIX i MaJiMX 3apaxOBYIOTh MiCbKi CKBEpH —
«ITepemoru», Ha mwiomli [loesii, 611 MeTpo HaykoBa, Ha I. 3aXUCHUKIB
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Vkpainu, YepBoHOIIKIbHA HabepexkHa, OynbpBap IOp’eBa Ta iH. Y Haca-
JUKEHHSX IIHOTO THUILy €KOTOIIB IepPEBa’Kal0Th MAacOBO BUCAKEHI B 70—
00-X pOKax MHHYJIOTO CTOJIITTSI IIOPOJH JIEPEBHUX POCIUH (abopureHHi
Ta aZBeHTHBHI): Acer pseudoplatanus, A. saccharinum L., Tilia cordata,
T. platyphyllos Scop., Ulmus glabra, Quercus robur, Fraxinus excelsior L.,
Robinia pseudoacacia, Aesculus hippocastanum L., a Tako BHU/IH, IO
YBIHIIUTH B KYJIBTYPY B OcTaHHI 10—15 pokiB: Catalpa bignonioides Walter,
Ailanthus altissima (Mill.) Swingle., Rhus typhina L., Robinia neomexicana
A.Gray., Fraxinus pennsylvanica, Tilia americana L. Ta in. ¥ Tpap’sHOMY
MMOKPUBi 3HAWIEHO BUIY a/IBEHTUBHUX POCIHH IMiBHIYHOAMEPUKAHCHKOTO
MOXO/PKEHHS, 1[0 MAalOTh BHUCOKHH iHBa3iiHUU moTeHnianx: Solidago
canadensis, Conyza canadensis, Ambrosia artemisiifolia, Helianthus tu-
berosus, Phalacroloma annuum, Amaranthus retroflexus. MicueapocraH-
HA [HUX BU/IB NPUYPOYEHO [0 3aHEN0AHUX MAUISTHOK, OKOJIMIIh IIapKYy,
TpaHcdopMoBaHuX MatlaHunKiB. OTKe, JOCIII/IKEH] peKpealliiiHi eKOTOIIU
SIBJISIIOTH COOOI0 OJIMH i3 IEHTPIB BTOPUHHOTO TOIIMPEHHS AJOXTOHHHUX
1 aBTOXTOHHHUX BH/IiB 10 TEPUTOPIi MicTa.

Exororm pexp ealiiiHoro
BHKOPHCTAHHA

D Kumnosi parioHt

S-nopepxopoi3adyoBH

JKHmmoBi palioHH
GaratorosepxoBoi 3a0y0BH

EKOTOIH KyJIbTy pHO-

IeKOpaTHBHOTO CaliBHILITBA 3
MAOMOBEPXOBOIO 3aGyJ0BO0

D Tlycmpi i GypiBeneHi
MaFaHTHKH
= = = SamisHHIHI WIAXH

ABTOMOOITBHI IUTAXH

Puc. 3. Po3nozin anTponoreHHO TpaHCHOPMOBAHUX €KOTOIIIB
ypbanodopu Xapkosa

Fig. 3. Distribution of anthropogenically transformed ecotops in urban flora,
Kharkiv
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ExoTony __ KyJbTYPHO-IEKOPATUBHOTO __ CAJiBHUIITBA 3 MaJiO-
IIOBEPXOBOIO _3a0YZIOBOI0 30CEPE/KEHI IEPEBAXKHO y MPUBATHOMY
cekTopi 3 mnNpuUOYyAMHKOBUMHU JUISHKAMH Yy BEJUKHX 3a IUIOIIEI0
MmikpopatioHax wicra: OcHoBa, BepemakiBka, Jluca I'opa, XosomHa
lopa, Hemwunuis, cen. ®pynze, 3axigumit, Cximuuii. Tyt 3HaljeHO
TIJIBKM BUJIU QIBEHTUBHUX POCJIWH, y T.4. 3QUYaBLIi 3 KyabTypu (28).
¥Yci Bonu keHo(diTH Ta eprazioditu. EKoTonu Ky/IbTypHO-/IEKOPATUBHOTO
CaIIBHUIITBA MAaITh PsAJ OCOOJMBOCTEN: WHAMIUHA B3MiHA OJHHUX
KyJIBPTYPHHUX POCJIMH iHIIINMH, IIOCTiHHE IONTIOBHEHHS HOBUMH BTiKa4aMU
3 KyJIBTYPH 32 JOIIOMOTOIO JIIOJICHKOI AisSIBHOCTI, 1[0 Hapas3i MPU3BOAUTH
mo ix wmatypasizarii. Hampuxiaz, Hamu BusiBjieHo Euphorbia mar-
ginata, BUj MMiBHIYHOAMEPUKAHCHKOTO IIOXOKEHHsS, SIKHUUA B3JaTHUU
ITOHOBJTIOBATHUCS TEHEPATUBHO 1 BETETATUBHO; BU/I CEPEI3EMHOMOPCHKOTO
noxoyzkenns, Calendula officinalis L., momosnas reorpadiunnii 6ap’ep,
HaTypasIi3yBaBCcsA Ta MOCTYIOBO PO3IIUPIOE apeas; Solidago canadensis
TaKOXK MOJI0JIaB reorpadiuanii 6ap’ep, MPUCTOCYBABCA 7O €KOJIOTIUHUX
¢axrTopiBs HOBOro 6ioToIly, HaTypasidyBaBcs IO BCii TepuTopii micra,
3aTHUH YKOPIHIOBATHCA Yy MICIEBUX YTPYHOBAHHAX HAIiBIPUPOIHUX
Ta aHTPOIIOT€HHO TpaHCcPOpMOBaHUX ekoTomax [14]. Came Taki ekoTOIU
€ IEHTPOM POB3IIOBCIO/PKEHHS BU/IIB, 3/MYaBLINX 3 KyabTypu (Aquilegia
vulgaris, Nigella damascena, Lunaria annua L., Helianthus decapetalus,
H. x laetiflorus Pers., Alcea rosea, Amaranthus hypochondriacus Ta in.).

JKutnoBi pationu 5-moBepx0BOi 3abymoBu Oyau 3BefieHI Ha Mici
MPUPOJHOTO POCIUHHOTO HOKPHUBY 1 CLIBCHKOTOCIIOJAPCHKUX YTiJlb.
Jo 1iel 30K HasexaTh Mikpopaitionu Hosi Byaunku, IlaBiose Ilose,
Bamxusa CanriBka. Ha 1l TepuTopii BUAM aBTOXTOHHOIO €JIEMEHTA
¢Jtopu mpaKTUYHO He BigMiueHi. Y ckjaji iepeBHHUX IIOPif IOMiHYIOTb
KyJIbTUBOBAaHI, IEPEBAKHO IEKOPATUBHI BUU JiEpeB i uarapHukis (Popu-
lus alba L., Gleditsia triacanthos L., Amorpha fruticosa, Salix babylonica
L., Juglans nigra L., J. regia L., Syringa vulgaris L., Philadelphus coro-
narius L. Ta iH.). CepeJ HUX HaMH TaKOK BiiMiueHO Bu TpaHchopmep —
Acer negundo [15]. 3aBAsAKU TIPEJICTABJIIEHOCTI JEPEBHUX POCIUH 1
ocobymBOoCcTAM chHOPMOBAHOTO MIKpPOKJIIMAaTy y MiKpopaloHax, Ha
€KOTOIIaX POCYTh JIiCOBi, TIHBOBUTPHUBAJII 1 TIHIIIOOUBI BuAU Me30iIbHOI
rpynu pocauH (Saponaria officinalis, Anemone nemorosa L., A. ranuncu-
loides L., Gagea lutea (L.) Ker Gawl., G. pusilla (FW Schmidt) Schult. &
Schult.f., Tulipa quercetorum, Polygonatum multiflorum (L.) All., Scilla
siberica Haw., Viola canina L., V. suavis M.Bieb., V. odorata L. Ta in.).
IIpeAcTaBHUKHU JOCTI?KEHOTO €KOTOMY KYJIbTUBYIOTHCS JIIOJUHOIO, TOMY
JTicOBi TIpUPOAHI BUAU Y AAHOMY BHUIIaJIKy € BTOPUHHO 3aHECEHUMHU Ha
JaHUU eKOoToIl. EKOTOIH JKUTJIOBUX pPatOHIB 5-MOBEPXOBOI 3a0ym0BH
HApaxoBYIOTh 18 BU/IiB POCJIHH.
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JKutioBi padioHn OGaraTornoBepxoBoi 3aby70BU 3Be/leHI Ha Mici
OJTHOIIOBEPXOBOi 3a0yzoBu (mpuBaTHI OyZuMHKH ab0o cajoBi MiJISTHKH)
IIepeBAKHO Ha YOPHO3EMHUX I'PyHTax. Po3ramnioBaHi BOHU B IleHTPAIbHIN
yacTuHi Micra i Oamkde 0 Horo okosuib (mp. arapina, m-pH XT3,
IunycrpiasbHa, X00/1HA ropa, mo4aTok ByJi. KioukiBebka). /laHi palioHU
XapaKTePU3YIOThCA YMOBaMHU, CXOKUMH 3 €KOTONaMHU 5-TIOBEPXOBOI
3a0yZ0BH, aJjie BiIPI3HAIOTHCA HASBHICTIO y BEJIMKIH KiJIBKOCTI fK
JIEKOPAaTUBHHUX, TaK 1 KyJIbTyPHO-IUIOJIOBUX POCJIHNH (Armeniaca vulgar-
is Lam., Cerasus vulgaris Mill., Prunus domestica L., Prunus spinosa
L.,Rosa canin a L., Padus avium, Spiraea media, Cotoneaster melano-
carpus Fisch. ex Blytt. ta in.). ButbmricTs ux palioHiB XapaKTePU3YIOTHCSA
BEJIMKUMH BiIKPUTUMH IIPOCTOpAMU NPUOYAUMHKOBUX TEPUTOPIiH, sIKi
TaKOX CTBOPIOIOTH OCOOJIMBUM MIKPOKJIIMAT, y AKOMY II€PEBa’KaIOTh
17 BUJIB CBiTJIOJIFOOMBUX 1 HAMiBTIHBOBUX POCJHH Me30(iTHOI JicOBOI
Ta Jrico-sydHoi rpynu. Pocanau abopureHHoi dpakmii ¢popu Ha maHii
TEPUTOPii IPAKTUYHO HE IIPEICTaBJIeH], a HalYacTillle MOIIUPEH] TOCa KU
JIEKOPATUBHUX POCJIUH, IO MOB’A3aHO 3 BUKOPUCTAHHAM TEPUTOPii /10
3abynosu. Tyt nepeBaxHO BigmiueHi keHoditu (72 %) — Kochia scoparia,
Artemisia annua, Conyza canadensis, Salsola tragus s. str., Iva xanthii-
folia, Galinsoga parviflora, Senecio jacobaea, Rudbeckia triloba, Heliop-
sis scabra Ta iH.

J1o 1i€l 30HU TaKOXK BIAHOCATHCS KUTIOBI palioHH 6araTonoBepX0BOi
3a0yZ0BH Ha MicCIli MPUPOAHOTO POCJTUHHOTO IIOKPHBY B OCHOBHOMY Ha
YOPHO3EMHUX I'PYHTaX, I[0 BUKOPUCTOBYBAJIMCA paHillle AK CLIbroCH-
yTifzs, a ToMy 3HaYHO MipOIO BiZIpi3HAIOTHCSA Bif molepeHboi 30Hu. Ha
TepPUTOPii MicTa BOHU IIpe/CTaBJIeHi Mikpopationamu CasriBka, [liBHIuHA
CasriBka, OsekciiBka, Poranp, 'opuzoHT. OCOOJIMBICTIO ITUX PalOHIB €
Bi/THOCHO BHCOKA CYyXiCTh, Uepes IO JIepeBHI POCIUHU OYYBAIOTHCA TipIIle,
a B TpaB'sSIHOMY IIOKpPHBI HaldacTillle 3yCTPIYalOThCsA BUAU aDOPUTEHHUX
POCJIMH, XapaKTepHi I KcepodIiTHUX BiAKPUTUX MicCIlb iCHYBaHHS.
Hatiuacrinie cepes; HUX BiMideHi BUIH, 110 BXOAATH A0 antodiTHOL ppakirii
(Jtopu MicTa Ta BUABJIAIOTH CTIUKICTD /10 aHTPOIOTEHHOI TpaHchopMariii:
Pyrus communis L., Prunus spinosa L., Elytrigia intermedia, Poa annua,
Artemisia absinthium L., Potentilla reptans L., P. argentea L., Tanace-
tum vulgare L., Achillea millefolium L. Ta iH.

ABTOTDAHCIOPTHI _IMIJIAXW NPEACTABJE€HI BEJUKUMH MiChKUMU
Marictpanamu: CimdpeponosibehbKe Ioce, p. 'arapina, Bys. KiioukiBcbka,
mpocrekT ['epoiB XapkoBa, Akamemika [laBjioBa; poCAWHU, IO TYT
pocTyTh, BifirpatoTh caniTapHo-ririeHiuny posab (Populus deltoides
Marshall., Populus italica (Du Roi) Moench., Populus nigra L., Populus
tremula, Acer pseudoplatanus, A. saccharinum, Tilia cordata, Robin-
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ia pseudoacacia), a TaKOXK € JKEPEJIOM 3aHECEHHS BUJiB a/IBEHTUBHUX
pocnuH: Asclepias syriaca, Datura tatula, Xanthium strumarium L.,
Bryonia alba, Cosmos bipinnatus, Digitaria ischaemum (Schreb.) Mue-
hl., Eragrostis suaveolens, Cenchrus longispinus, Artemisia tourne-
fortiana. 3 ypaxyBaHHAM (QYHKI[IOHQJIBHUX OCOOJIMBOCTEH €EKOTOILY,
1[0 TOCTIHHO 3HAXOAUTHCSA i/l AaHTPOMOTEHHUM HaBaHTAXKEHHSIM, 10
HWOTO CKJIAZy BXOAATH pyZepanbHi Buau: Erigeron acris, Crepis tecto-
rum L., Iva xanthiifolia, Setaria glauca, Polygonum aviculare, Portu-
laca oleracea, Malva pusilla, Berteroa incana (L.) DC. ta in. KinbkicTb
MPeJICTABHUKIB JIOCITI/IPKEHOTO €KOTOIy HAapaxoBYE 72 BHUAU POCJIUH, 3
AKUX 65,6 % mpuItazae Ha aJJBEHTUBHUH €JIEMEHT.

SaMi3HUYHI _IUIAXU 30CEPEKEHI y MiBAeHHO-CXiJHIA dYacTuHi
MicTa i TIpe/icTaBJIeH]: 3aJIi3HUYHUMU HAaCHUIIaMH, 30HAMHU BiJUyKEHHS
1 BaxucHUMU Jicocmyramu. ®jiopa 3ajliBHUYHUX NLISAXiB, K OJHH i3
THUIIIB AaHTPOIOTeHHO TpaHCHOPMOBAHUX €KOTOWUIB 31 crnenugivyHuM
POC/TMHHHUM ITOKPUBOM, HapaxoBYeE 269 BHUIB POCJIUH [16]. OpakiiiHun
aHasi3 IMOKa3zaB TaKHU PO3MIOJiJ: aJBeHTHBHAa ¢dpakmis — 50,9 %,
anmoditHa — 37,7 %, npupomHa — 11,5 %. CnexTp NPOBIAHUX POAUH
dJiopu 3aJ1IBHUYHUX NIJISIXIB CyTTEBO BiAPIBHAETHCS BiJl IHIITUX CIIEKTPIB:
miiBUINyeThess paHr poauHu Chenopodiaceae Ta Boraginaceae, mio
BizOyBa€eThCs 3a paxXyHOK 30arauyeHHs BUIaMH aJIBEHTUBHUX, IIEPEBAYKHO
pyAepanbHUX, pocauH. /o CIleKTpa BXOAATh poauHu Amaranthaceae
(4,3%), Malvaceae (3,6%), Solanaceae (2,9%), Fumariaceae (2,2%),
Onagraceae (2,2%), sIKi BiICyTHI y 3arajibHOMY CHEKTpPi ITPOBiTHUX
poauH mociiaKyBaHol ypbaHodiopu.

Ha sasidHuuyHux Hacumax 3adikcoBaHO 127 BHJIB aJ[BEHTHBHUX
pocauH, 3 AKX 58 apxeodiTiB i 69 KeHO(ITIB, IO IOBHICTIO
HaATypaidyBajiuCsA Ha aHTPOIOTEeHHO TpPaHCPOPMOBAHUX EKOTOIaX
(Consolida regalis, Nigella arvensis, Fumaria parviflora Lam., Apera
spica—venti (L.) Beauv., Bromus arvensis, Oxybaphus nyctagineus, Eq-
uisetum ramosissimum Desf. Sweet., Centaurea diffusa Lam. Ta in.).
VYV xoxl mocaipKeHHS TaKUX THUIIIB €KOTOIIIB HaMHK 3HaHJeHO TaKi HOBI
BUH, Ak Euphorbia davidii [60], Cynodon dactylon, Tribulus terrestris,
Citrullus lanatus, Elaeagnus angustifolia L., Ulmus pumila, Grindelia
squarrosa, Solanum schultesii, Oenothera villosa, Impatiens parviflo-
ra DC., Rudbeckia laciniata, R. hirta, Echinocystis lobata, Echinochloa
tzvelevii.

I 3ami3HUNBL MicTa xapakTepHe (GOPMYyBaHHS TaK 3BAHUX «30H
Biuy>keHHA» 3 (parMeHTaMu OPHUPOJHOTO POCIAWUHHOTO HOKPHUBY, B
sAKoMy 30eperiyucs BUuau abopureHHoi ¢pakiii ¢sropu, Hanmpukiaan Lu-
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zula multiflora (Ehrh.) Lej., Polygala comosa Schukhr., Elisanthe nocti-
flora, Scirpoides holoschoenus (L.) Sojak Ta iH., y Tomy uucoi i pigkicHi,
AKi 3aHeceHi 0 YepBoHoi kHuUTH YKpainu: Botrychium lunaria, Dacty-
lorhiza incarnata, Anacamptis coriophora [16].

Hycrtupi i 6yniBesbHI MaWIAHYUKH XaPaKTEPU3YIOThCS HAsBHICTIO
B OCHOBHOMY BW/iB pyZepajibHUX POCJHH, AKi € HeBubarauBumu. Ha

JTAaHUX €KOTOIaX BUSBJIEHO 32 BHUAU POCIUH, 3 SKUX 23 BiIHOCATHCS
JI0 aIBEHTUBHUX, NepeBaXHO KeHO(ITiB, iHIII — amoditu. [[na Takux
TEPUTOPili XapaKTEPHO MTOBHE 3BeJI€HHS IPUPOTHUX BU/IB i, IK IPaBUJIO,
MIOPYIIEHUI I'PYHT, B OCHOBi sIKOTO — OyaiBesibHe cMiTTsA. Taki eKoTomu
B MEPIIY YepTy 3acCes0ThCs MEPEBAKHO PyAepaIbHUMHU POCTUHAMU 3
IpuaeryinX (GiToeHo3iB. Y BUIOBOMY CKJIAJli €KOTOIIIB BUSBJIEHO: Am-
brosia artemisiifolia, Solanum nigrum, Urtica dioica L., Dactylis glom-
erata, Elytrigia repens, Cirsium arvense, Bidens frondosa, Artemisia
abrotanum, Lactuca serriola L., Capsella bursa—pastoris, Reseda lutea,
Galinsoga urticifolia, Linaria vulgaris, Xanthium spinosum, Plantago
major L., Datura stramonium L., ponu Atriplex L., Chenopodium, Am-
aranthus.

Boraniunuii caj, fieHapapii € IeHTpaMu IHTPOYKIIIl Ta akiMaTh3allii
BU/IiB a/IBEHTUBHUX POCJIMH HA TEPUTOPIi MicTa, ajie, HE3BaXKAIOUH Ha IIe, BCE
1e 30epiratoTh ¢pparMeHTH POCIUHHOIO MOKpUBY (Bys. KioukiBchKa, BYJI.
Oraxkapa fpomra, Bys. BasientuniBebka). Came 3 ix TepuTopiii eprasiodiry,
0 aJ[alTyBaJUCSA 70 TEBHUX YMOB iCHYBaHHS, MOIIUPIOIOThCA B iHIII
paiionu micra (Acer negundo, Antirrhinum majus, Robinia pseudoacacia,
R. neomexicana A.Gray., Ipomoea purpurea, I. hederacea, Ailanthus altiss-
ma (Mill.) Swingle., Abutilon theophrasti).

KnamoBuma Mu BUAUTIUIM AK OKpPEMHUU Tul ekoromy. JIiasd HHX
XapaKTepHa BHCOKA KOHIIEHTPAIlis 1 PI3HOMAHITHICTh JEKOPATUBHUX BHU/IB
pociun. Hamu Oysio 3adikcoBaHO 3AUYaBiHHA BU/IIB aIBEHTUBHUX POCJIHH,
III0 MAIOTh BUCOKI ZilekopatuBHi skocti: Rudbeckia hirta, Phlox panicula-
ta, Physalis alkekengi, Hibiscus trionum, Lunaria annua, Gaillardia pul-
chella ta iH. JlaHUl €KOTOII € OHUM i3 IIEHTPIB BTOPUHHOTO IOUINPEHHS
BH/IiB Ha IIPUJIETJIi TEPUTOPIi MicTa.

Takum YMHOM, 30HA TPUPOJTHOI POCJIMHHOCTI HA TepuTopii XapkoBa
IpeJicTaBJieHa AK y CcTapid 4JacTuHI Micrta (HEBEeJIHWKI UIAHKU), Tak
1 Ha Horo okosuisax (3esmeHi macuBu). Haiibinplni 3a IJIOIIEIO JIICOBI
ninsuku  (mi6poBUM) B3HAXONMATHCA B MMIBHIUHO-3aXiAHIA YacTUHI;
MeHIIi 3a po3mipom (6opu i ZiOpPOBU) CKOHIIEHTPOBaHI B 3axigHid
1 miBAeHHO-3axigHIA JacTuHl MicTta. YiTKOI MeXi MiXK KOMILJIEKCAMHU



Green & blue infrastructure in post-USSR cities:

58 =
m exploring legacies and connecting to v4 experience

[IPUPOJIHUX Ta HANIBIPUPOJHUX €KOTOIIB He BUABJIEHO, 1 ZIy’Ke YacTO
BOHU HAaKJIAZalOThCA OZ[HA HA OJHY, L0 3YMOBJIEHO AaHTPOIOT€HHUM
YHUHHUKOM T4 EKOTOHHUM e(deKTOM.

VY miBHIYHO-CXiZIHIN yacTWHI MicTa, 10 Mipi BigjaseHHs Bij IEHTPY,
3HAXOAATbCS JUIAHKH CYXOAIIBHUX JIYK 13 3aJUIIKaMH CTEIOBOIO
POCTUHHOTO ITOKPHUBY 10 cxXuiIax 6aok. Ile poCTMHHUI TOKPUB YEPTYETHCA
3 JUIAHKAMU CiJIbCHKOTOCIOAAPCHKUX VTifb 1 TEPUTOPIAMH IHIIIOTO
BUKOPHUCTaHHA. BOsHO-00710THE (DITOPI3BHOMAHITTA 30CEPEIKEHO Y 3a-
IIaBaX PivoK.

Exoronosoriununii  aHasnmiz ypbanodsopu XapkoBa IOKa3aB, IIo
(dbparmeHTH TPUPOAHOTO POCIUHHOTO IOKPUBY IMPUYPOUYEHI /IO OKOJIHIIH
MicTa BHACTIZIOK 30iJbIIeHHs CTyIIeHs aHTPOIIOTeHHOI TpaHcdopMairii
eKOoTOmiB Bif mepudepil 10 LeHTpPy. Y CBOIO 4Yepry, AWHAMiKa BHUOBOTO
OaraTcTBa JOCIIJIKYBaHOI (JIOPH ITOCTYIIOBO 3MIHIOETHCSA BiJ LIEHTPY M0
OKOJIMIIb MiCTa, TUM CAMHUM CTYIIiHb TpaHcdOpMAIlil eJleMeHTIB cepeZlOBUIIA
3aKOHOMIPHO 3POCTA€E B IOIEHTPOBOMY HAIIPSIMKY.
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This chapter presents the definition of green infrastructure, the classification of
its elements, the benefits that cities receive from the effective development of green
infrastructure, and in particular the benefits for adaptation to climate change (reduction of
the urban heat island, stormwater regulation) and biodiversity conservation. It is noted that
in order to increase the efficiency of green infrastructure in cities, it is necessary to change
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approaches to the planning and construction of green infrastructure in cities. The principles
of such planning are given in accordance with [Cities alive..., 2014]: multifunctionality
(includes both the diversity of users and their interests, and the diversity of green space
functions both in the present and in the future); participation of stakeholders in planning
(because it allows to take into account the interests of all users of green infrastructure,
and to better understand their requirements, based on cultural, social and economic
characteristics); future changes (designers, when planning green infrastructure, should
be guided by trends that can radically change approaches to urban spatial planning);
application of new technologies (application of modern GIS technologies, big data
technologies, modeling, etc.); understanding of the wide range of functions of green
infrastructure in cities (green areas are not only pretty places for recreation).

Green areas have a significant cooling effect and can reduce the urban heat island.
The cooling effect is achieved both by shadowing and by evotranspiration. The actual
potential for reducing the heat island depends not only on the type of vegetation, but
also on its distribution and design. Specific recommendations are given for the design
of urban greening in order to enhance the cooling effect. Green infrastructure in cities
is being actively developed to regulate surface runoff. The chapter discusses the main
elements of sustainable drainage systems: green roofs, rainwater collection and storage,
ditches and drains, infiltration basins, rain gardens and wetlands. For each of these
solutions, the advantages and disadvantages, the preconditions for their application and
the subsequent features of operation are given. Urban green infrastructure is an effective
tool for biodiversity conservation. Different elements (quasi-natural areas, wetlands,
green roofs, lawns, hedges, sustainable drainage elements, vertical gardening) have
different potential for biodiversity conservation. The chapter provides the principles to
be followed when designing elements of green infrastructure in order to preserve and
increase biodiversity.

Key words: green infrastructure, heat island, principles of planning, biodiversity.
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Y ubOoMy po3Aini NpencTaBfieHO BU3HAYEHHS 3esIeHOl iHhpacTpykTypu, Kna-
cudikauis i enemeHTis, BUrogm, gki 0OepXylTb MicTa Bif e(dEeKTUBHOrO PO3BUTKY
3eneHoi iHDpacTpykTypu, Ta 30KpemMa BiA3HAYEHO BUroaM Ans aganTauii A0 3MiHK
KnimMaty (pelykyBaHHS MiCbKOro OCTpOBa Temnna, PeryoBaHHA NOBEPXHEBOrO CTOKY) Ta
36epexeHHs 6iopi3HOMaHITTS. 3a3Ha4aETbCA, L0 AN NiABULLEHHS eDEeKTUBHOCTI 3eN1eHOT
iHDpacTpykTypn y MicTax HeobXiAHO 3MIHUTK MiOXOAM A0 niaHyBaHHS Ta OyAiBHULTBA
3e/1eHOiiIHPPaCTPYKTypuy MicTax. HaBegeHO NPUHLMNN TaKoro NaaHyBaHHS BiANOBIAHO A0
[Cities alive..., 2014]: 6araTodyHKLiOHaNbHICTb (BK/OYAE SK PI3BHOMAHITTS KOPUCTYBAYiB
Ta iX iHTepeciB, Tak i PI3HOMAHITTA QYHKLIV 3€N1E€HOro NPOCTOPY 5K Y TENEPILLUHBOMY, Tak
i MalbyTHLOMY); y4acTb CTENKXonaepiB y miaHyBaHHI (OCKifbk1 [03BOSIE BpaxyBaTy
iHTEPECK BCiX KOPUCTYBAYIB 3e1eH0i iIHDPaCTPyKTypK, Tak i MunbLue 3p03yMiTu iX BUMOT Y,
BUXOASYM 3 KYNLTYPHMX, COLjaNbHMUX Ta eKOHOMIYHMX 0COBAMBOCTEN); MaBYTHI 3MiHM
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(MpoeKTyBanbHWKN Mif, 4ac NAaHyBaHHA 3eneHOl IHPPaCTPYKTypu MalTb KepyBaTUCH
TpeHaamu, ski MOXYTb KapAMHAAbHO 3MIHWTV MigxoAu A0 MAaHyBaHHS MICbKOro
NPOCTOPY); 3aCTOCYBAHHA HOBWUX TEXHOJIOTIN (3aCTOCYBaHHS cyvacHux [IC-TexHonorin,
TexHonorin “big data”, mogenoBaHHA Ta iH.); PO3YMIHHS LUMPOKOrO CNekTpy YHKLRA
3€e1eHOi IHPACTPYKTYPK Y MiCTax (3eN1eHi TepMTopii — Le rapHi Micus ons BiANOYNHKY).

3eneHi TepuTopii MaloTb 3HAYHWI OXONOOXKYIOUU ePEKT | MOXYTb PeayKyBaTu
MiCbkuin OCTPiB Ternna. Oxonomkyoumin edekT [OCAraeTbCa K CTBOPEHHSM TiHi, Tak
i eBoTpaHcnipauieto. PakTUYHWIA NOTEHUian 3MEHLUeHHs OCTPOBa Tenja 3anexuTb
He TiNbKK Bif, TUNY POC/MHHOCTI, ane TakoX Bif ii po3noainy Ta AmsainHy. HaseneHo
KOHKPETHI pekoMeHzaLii 19 MPOEKTYBaHHA O3efIeHEeHHS MICT 3 METOK MOCUIIEHHS
edekTy oxonomxeHHs. 3eneHa iHGPaCTpyKTypa y MiCTax akTMBHO PO3BUBAETLCH 3
METOI0 PEry/oBaHHA MOBEPXHEBOrO CTOKY. Y pO3fini po3rNisHYTO OCHOBHI €/IeMEHTU
CTIMKNX OPEeHaXHMX CUCTEM: 3efieHi Aaxu, 30MpaHHa Ta HaKOMWYEHHs OOLWO0BOI BOAM,
KaHaBM Ta BOAOCTOKM, iHDiNbTpauiiHi 6aceiHn, OOWOBI cagy Ta BOAHO-OOMOTHI
yrioasa. [ng KOXHOro 3 umx pilleHb HaBeLgHO nepesary Ta HeLoMiku, NepeaymoBu ix
3aCTOCYBaHHS Ta nofdansili ocobnmBocTi ekcnnyarauii. Micbka 3eneHa iHppacTpykTypa
€ eeKkTVBHUM iHCTPYMEHTOM 36epexeHHst GiopisHOMaHITTS. PisHi enemeHTn (KBasi-
NPUPOIHI TepuTopii, BOAHO-60NOTHI yriaas, 3eseHi 4axu, ra3oHu, X1BOMNIOTH, e1EMEHTM
CTiliKOro ApeHaxy, BePTUKabHE 03e/IEHEHHS) MaOTb Pi3HMIA NOTeHLian Ans 36epexeHHs
6iopizHOMaHITTS. Y po3aini HABOAATLCS MPUHLMMNK, SKUX HEOOXIAHO LOTPMMYBATUCH NPU
NPOEKTYBaHHI €NIEMEHTIB 3€N1eHOI IHDPACTPYKTYPU 3 METOK 36ePEXEHHS Ta 36i/bLLEHHS
6iopi3HOMAHITTS.

Knro4oBi cnoBa: 3eneHa iHppacTpykTypa, OCTPIB Tenna, NPUHLMNN niaHyBaHHS,
6iopi3HOMAHITTS.

2.1.1. What does mean “green infrastructure”?
Elements of green infrastructure

2.1.1. Lo o3Ha4Yae€ «3eneHa iHppacTpykrypa»?
EnemeHTH 3eneHoi iHppacTpykTypu

The term “green infrastructure” is relatively young: its formalization in

environmental management and policy occurred in 2013 when the European
Commission approved the European Green Infrastructure Strategy [1]. In
general, we could give the following definition of the green infrastructure:

Green infrastructure (GI) is a strategically planned network

of natural and semi-natural areas with other environmental
features designed and managed to deliver a wide range of
ecosystem services such as water purification, air quality, space
Jor recreation, and climate mitigation and adaptation [2].

Elements of GI at the local (including city) level [2]:

protected areas;
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— natural ecosystems with a high value of natural components outside
protected areas (for example, floodplains of river valleys, swamps, coastal
zones, areas of primary forests, etc.);

— small areas of natural ecosystems (small streams, forests, shelterbelts)
that can serve as ecological corridors;

— restored habitats created to expand protected areas, increase the range of
habitats for species, and organize migration conditions);

— artificial ecosystems (eco-corridors or eco-bridges) created to organize
species migration routes through insurmountable landscape barriers;

— multifunctional zones where biodiversity conservation is preferred over
other activities;

— territories where measures are taken to improve the quality of the
environment and landscape;

— urban elements (parks, squares, vertical gardening, green roofs, etc.)
that allow ecosystems to perform ecosystem functions and unite urban,
suburban, and rural ecosystems);

— structures for adaptation to climate change (for example, swamps,
meadows, forests designed to protect against floods and waterlogging,
and carbon dioxide runoff).

Examples of GI:

1) Natural and semi-natural ecosystems, such as pastures, woodland, forest (no intensive
plantations), ponds, bogs, rivers and floodplains, coastal wetlands, lagoons, beaches, and
marine habitats

http://www.sojourninparis.
com/2015/05/the-bois-de-
boulogne-disaster.html

https://www.orangesmile.
com/extreme/ru/unesco-italy/
venice-and-its-lagoon.htm

https://en.wikipedia.org/wiki/
Scarborough_Marsh

Boulogne forest Scarborough Marsh Venetian lagoon
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2) Local nature reserves, water protection areas, landscape protection areas, Natura 2000 sites

https://ecologyofrussia.ru/ https://greenbelarus.info/
direktorom-natsionalnogo- articles/04-08-2021/ot-
parka-losinyj-ostrov- tivali-do-loshickogo-parka-

naznachen-rustam-yakubov/ v-minske-proshel-iyulskiy-
progulochnyy-marafon-po

National park “Losinyj “Water-green diameter” of
ostrov” in Moskow Minsk

https://ec.europa.eu/
environment/nature/
natura2000

Natura 2000 site, Ljubljana

3) Restored areas that were before fragmented or degraded natural areas, brownfield land,
or disused quarries; transitional ecosystems due to land abandonment or regeneration

processes

e o —

https://portal.ct.gov/DEEP/ https://regenerativedesign.
Remediation--Site-Clean- world/prinzessinnengarten
Up/Brownfields/Brownfields-

Success-Stories

Restored brownfield area in Princess’s garden in Berlin
Great Britain

https://bahna.land/ru/
bolota/vosstanovlenie-
povrezhdennykh-
melioratsiej-territorij-
povtornoe-zabolachivanie-
i-ekologicheskaya-
reabilitatsiya

Restored peatland in
Belarus
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4) High nature value farmland and multi-use forests (such as watershed forests); protection
forests (against avalanches, mudslides, stonefall, and forest fires), and natural buffers such as
protecting shorelines with barrier beaches and salt marshes

http://www.hnvlink.eu/what- https://www.Ifi.ch/Ifi/projekte/ https://climateactiontool.org/

is-hnv/ schutzwald-en.php content/restore-and-protect-
natural-shorelines-use-
living-shoreline-techniques

High nature value farmland - Protection forests (against Natural buffers such as

Cereal steppes of Rio avalanches), Schutzwald protecting shorelines -

Jarama & Henares (Spain) Marsh restoration project in
Hammonasset

5) Street trees and avenues, city forest/woodlands, high-quality green public spaces, and
business parks/premises; green roofs and vertical gardens; storm ponds and sustainable
urban drainage systems; city reserves including Natura 2000

https://smithsoniangardens. https://www.homedit.com/ https://www.bgs.ac.uk/
wordpress.com/2013/11/05/ green-facades-and-vertical- geology-projects/suds/
urban-trees-more-than-just- gardens/

beautiful/

Street trees and avenues of Vertical gardens in Old Sustainable urban drainage
the Smithsonian Gardens Town in Quang Nam, systems in Derby

Vietnam
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6) Hedgerows, stone walls, small woodlands, ponds, wildlife strips, riparian river vegetation,
a transitional ecosystem between croplands, grassland, and forests

https://www.
suffolkwildlifetrust.org/
conservationadvice/
woodlands-and-
hedgerows/hedgerow-
management

Hedgerows of Suffolk

https://www.
nationalgeographic.org/
article/hedging-biodiversity/

Transitional ecosystem
between croplands,
grassland of

Somerset

https://www.waternsw.com.
au/water-quality/catchment/
living/managing-land/
riparian

Riparian river vegetation in
Australia

7) Eco-ducts, green bridges; animal tunnels (e.g. for amphibians), fish passes, road verges,
ecological powerline corridor management

https://blog.forumias.com/
what-are-eco-ducts-or-eco-
bridges/

Eco-ducts and green
bridges

https://www.fishtek.
co.uk/services/fish-pass-
fabrication-installation/

Fish passes of Alaska

https://www.nhm.ac.uk/
discover/why-road-verges-
are-important-wildlife-
habitats.html

Road verges in Great Britain
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2.1.2. Why is green infrastructure so important to cities?
2.1.2. Yomy 3eneHa iHppacTpykTypa Taka Baxx/imBa aJs Mict?

Green infrastructure is seen as a tool that allows for the provision of
environmental, economic, and social benefits through the implementation of
natural (green) solutions. The benefits provided by GI include three groups:
environmental, economic, and social (Table 1).

Initially, the concept of GI was considered primarily as a mechanism for
maintaining and increasing the quantity and quality of ecosystem services
provided by city green spaces, as an important tool for preserving biodiversity
in urban areas. Ecosystem services and their natural and cultural values are
considered an integral part of the landscape identity and spatial capacity
of the urban area, and their over-exploitation is the main threat to human
well-being and spatial development of settlements and adjacent areas.
Subsequently, the concept of green infrastructure began considered as the
basis for developing and implementing local strategies for mitigation and
adaptation to climate change.

Table 1
Benefits provided by green infrastructure [2]
Environmental Economic Social
Improved visual amenity Increased property prices Encouraging physical activity
Improved the urban Increased land values Improving childhood
microclimate development
Improved air quality Faster property sales Improved mental health
Reduced flood risk Encouraging inward Faster hospital recovery rates
investment
Better water quality Reduced energy costs via Encouraging place identity
microclimate regulation
Improved biodiversity Improved chances of gaining Improved workplace
planning permissions productivity
Reduced ambient noise Improved tourist and Increasing social cohesion
recreation facilities
Reducing atmospheric CO, Lower healthcare costs Reduction in crime

Regarding urban climate should be noted that it differs from the climate
of the surrounding area by

(1) existence of a “heat island”;

(2) reduction of solar radiation flux by 15-20%;

69
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(3) reduced sunshine duration;
(4) the appearance of a “rural breeze”;

(5) an increase in cloudiness by 15-20%, the amount of precipitation,
days with fog,

(6) a decrease in the relative humidity of the air [8].

According to UN-HABITAT experts [1], climate change will cause
significant impacts on urban climate (Table 2).

Table 2
Consequences of climate change for cities [1]
Climatic phenomena Likelihood Consequences
Shorter cold period Almost Reduced energy demand (heat and electricity) for
absolute heating
Increase in the duration Almost Increased energy demand (thermal and electrical) for
of the warm period absolute cooling
Temperature increasing Almost Less damage to engineering and transport infrastructure
absolute due to snowfalls and ice. Changes in the distribution of

permafrost, damage to buildings and structures

«Heat Waves» Very likely | Decreasing the quality of life of people, affect
the health of the elderly, children, and the poor.
Increasing energy demand for air conditioning

Increasing frequency of Very likely | Destruction of buildings, roads, and engineering
heavy rainfall infrastructure. A significant number of deaths and
injuries, large material damage

Droughts Probably Lack of drinking water and water for household needs
(for industry and services), reduction in electricity
generation at hydroelectric power plants. Human

migration
Increasing frequency of Probably Destruction of settlements, and water supply systems,
tropical cyclones many deaths, victims, and huge damage. Population
migration
Increasing frequency of Probably Decrease in water, many deaths affected, and huge
floods and tsunamis damage. Population migration

GI and green spaces as its main element have a positive effect on the
urban climate and mitigate the consequences of its changes:

— create shade and reduce the temperature, softening the heat island.
There are certain differences in the cooling effect depending on the type of
stands: large and connected green spaces, areas with a higher density of green
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spaces have a greater cooling effect. In densely built-up areas green spaces do
not have a cooling effect;

— regulate surface runoff. Increasing the area of green spaces by 5%
leads to a decrease in surface runoff by 2% and significantly reduces the risk
of floods and the impact of heavy rainfall on the urban environment;

— reduce the level of atmospheric pollution and concentration of the
dust, which reduces the number of fogs days and favorably affects the state of
public health;

— capture CO, from the atmosphere.

2.1.3. Strategies of green infrastructure development for climate
change adaptation in the cities

2.1.3. Crparerii po3BUTKY 3en1eHOoi iHppacTpykTypu gns agantaudii
MicT [0 3MiH KnimaTty

In an urban context, GI is “one of the most effective tools available to us
in managing environmental risks such as flooding and heatwaves” [2].

Cities Alive proposes a design approach for urban environments that
promotes nature as a key driver. This embraces the direction of national
government policy that acknowledges the essential value of the natural
environment and its role in underpinning economic prosperity, health, and
wellbeing. The approach seeks to create healthier, more socially cohesive, and
biodiverse urban environments and a connected city ecosystem for people
and wildlife that also builds in resilience measures against climate change in
the form of storm, flood, heat, drought, and pollution protection [2]. In many
cases, a substantial transformation of city environments will be required
to create effective GI and achieve a better balance between green and grey.
However, by recognizing nature as an opportunity for an effective solution
and by realizing that GI can be integrated and linked into existing and future
attractively built developments, the potential is there to create more livable
cities. To realize coordinated resilience proposals in the future private and
public sectors, government departments, companies and businesses will need
to adopt a more collaborative approach with a view to longer-term benefits.
This approach can also involve looking at new funding models and engaging
in more user-driven design to encourage support from and acceptance by
local communities.

In the future, a GI-led design approach can be employed to weave nature
into the city to provide vital carbon sinks and effective mitigation against risks
such as flooding, heatwaves, and drought. Using the potential of the city’s
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green infrastructure for adaptation to climate change requires rethinking the
role of green spaces in the urban areas and making changes to the planning,
design, and maintenance of the greenery at the city level (fig. 1).

Multifunctionality. The initial prerequisites for planning and designing
urban green areas should be (1) multifunctionality and (2) taking into account
the multiplicity of end-users. From the beginning of the design process, it’s
important to bear in mind the multiplicity of end-users. The design process
must attempt to anticipate and if possible incorporate future functions of a space
for years and decades to come. The changing demographics of the city, coupled
with its changing needs, drive the demand to frame new landscape projects
in a wider, multipurpose, and multifunctional context. Competing demand for
ever-tightening urban space can also be mitigated if the multipurpose design is
introduced from the beginning and the use of the space is left open enough to
allow adaptability. Large open spaces can provide an excellent opportunity for
community-building around events and community-led initiatives. Removing
the delineation between buildings and landscape will also help encourage
a more fluid multipurpose space. Buildings and green space should not be
separate but share the same ecosystem, sense of adaptability, resilience, and
community as they share the same space [2]. Not only the user and purpose
of the space should be considered but also its function. A wall or roof need not
simply be a supporting structure but can also become part of the GI of the city,
using greening to absorb pollution, or space for products or for encouraging
wilding for biodiversity. Already, the direction in which building technology

The need to make green
spaces more than just
aesthetic demands
multifunctionality

i i spaces works
when the potential for multiple
end users is considered
Multipropose
& multifunction

More than
just a pretty

New techniques + technologies
will enable new uses + functions
for a space

The design process must
consider how users might
change or grow over lime + whal

their future needs might be
techniques,

new
technologies

proofing

Future-proofing will demand
the use of new tools +
techniques

Figure 1. Strategy for the using green infrastructure for the adaptation to climate
change [2]



3eneHo-01akuTHA iHGPACTPYKTypa B MicTaX HOCTPA/ITHCHKOTO IIPOCTOPY: —
BUBUYEHHS CIA/IIIIMHY Ta MiAKIIOUEHH /10 IOCBiy KpaiH v4 m

is heading will make multifunctioning spaces the cheaper and more desirable
option for both new builds and rebranding projects [2].

How and for whom? One way to demonstrate the essential role of GI
would be in the implementation of more user-driven design processes.
Potential users can be more than considered — they can be consulted
directly. This process has already gone on to lead to great successes in
landscape projects. Another worry of clients, developers, and governance is
the cost of maintenance of green spaces as well as their inheritance. Again,
by engaging community enthusiasm from the beginning of a project, there
is an opportunity for involving them directly in the maintenance of an area
that they feel belongs to them. The identity of the users themselves also needs
to be considered. When taking into account the planned lifespan of a new
development or rebranding, designers need to consider how the demographics
and other makeups of the city will shift over time and whether the space will
suit the changing user base in decades to come.

Future changes. Designers need to consider the shape and flavor of the
future to come and the changes and challenges that it will bring. Ideally, the
lifespan of projects should be infinite as the perfect project will be able to
adapt, change and mitigate. In reality, this may be more difficult, but projects
should still engage with strategic long-term thinking for the sake of security
and prosperity. The city should be seen as an ecosystem, and where some parts
are wasteful, thoughtful planning has the opportunity to act as GI — buffering
and supporting the health of the city. A balanced and resilient ecosystem will
last much longer than one based on irresponsible growth and short-term gains.
To secure this future, designers again need to consider who will be using and
maintaining their creations in decades to come. Another large part of future-
proofing is adaptability. Spaces that are too fixed or concrete will struggle to
change and grow as their users and the city around them change. Integration
with the wider built environment, open planning and maintenance, and well-
considered succession plans will help to mitigate this problem.

New techniques and technologies. Advances in technology using GPS,
satellite imagery, and GIS amongst others, as well as the availability of more
and more audited and public data provide a fantastic opportunity for planners
and developers to utilize “big data” and model behaviors in the planning of a
project. Although this is a tremendous boon and will provide valuable insights,
it is important to remember more holistic techniques and ideas bred from
experience. Technology also provides new ways for designers to hold dialogues
about work through the utilization of 3D visualization and augmented reality.
As well as designer-led approaches, there is a need to consider a more engaged
and active community and the many positive benefits of bringing in users to a
design process from the early stages. For GI-led design to be effective it needs
new and evolving techniques applied through collaborative endeavors in both
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research and professional practice. With an understanding and experience of
natural processes, the landscape architect is ideally placed to provide leadership
in developing cities that are alive [2].

More than just a pretty place. The urban environments of the city need
to deliver more than a pleasant greening which may be employed as an
afterthought to development. As outlined, the landscape can be used to enhance
as well as perform vital infrastructure services that may otherwise require vastly
more expensive, complex, and inefficient solutions. It also has significant and
quantifiable benefits to the health, wealth, and wellbeing of citizens. The proper
balance of function and aesthetics can make a space vital to the city and the
community. The recognition of green space as infrastructure that is essential
for sustaining viable and healthy environments for urban populations and city
ecosystems should lead to new approaches in planning and design that bring
nature and GI into a more central and influential design role [2].

2.1.4. Green infrastructure and mitigation of the city heat island

2.1.4. 3eneHa inppacTpyKkTypa Ta NoM’sikKLLI€HHSI TernJi0BOro
OoCcTpoBa MicTa

Green infrastructure is an effective and socially appealing means to
minimize heat accumulation in the urban environment. It maximizes
cooling by vegetation and delivers numerous other environmental and social
benefits, with significantly less energy use and greenhouse gas emissions than
alternatives such as air conditioning.

EEA, 2020 has analyzed sources on the effectiveness of different types of
nature-based solutions to reduce heat and found strong evidence that nature-
based solutions are moderately and highly effective (Figure 2). The UIA project
IGNITION has analyzed over 1000 sources and collected evidence for cooling
for different types of nature-based solutions. Trees and greenspace appear to
be particularly effective to cool outdoor air temperatures [7], but also green
facades and green roofs are cool and protect materials and decrease indoor
air temperatures (Table 3)

Table 3
Reduction in temperature of different surfaces
Reduction in temperature, ° C
Surface
Indoor air | Exterior wall/surface Ambient outdoor air
Living wall 4.8 1.0-3.0 0.5-4.1
Green fagade 1.7-4.0 0.4-7.1 1.0-3.0
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Green roof extensive | 2.0-4.0 2.0-20.0 0.5-1.5
Green roof intensive | 0.3-4.0 7.0-22.0 average 1.0, max 4.2
Trees 10.0-12.0 0.9-5.2 (globe temperature: 3.8-15.0)
Urban green space daytime: 0.5-7.0; nighttime: 1.2

Cooling by vegetation happens in two ways - by evapotranspiration and
shading. The process of direct evaporation at the ground and on plant
surfaces combined with transpiration, called evapotranspiration, cools the
plants down — just as sweating cools humans’ skin. The leaves release water
into the atmosphere which vaporizes and cools the surrounding air. The
extent of this cooling effect depends on the type of vegetation and on how
well it is thriving. Evapotranspiration can be greatly reduced if the growing
conditions are poor. Trees also provide cooling by shading.

The actual heat reduction potential of green space and elements depends
not only on the type of vegetation but also on their distribution and design.
Open vegetation-covered areas at the edges of cities will deliver fresh air
during the nighttime if ventilation corridors are not blocked. Vegetation
that shades in surplus of cooling by evapotranspiration, like trees, provide
humans more relief in outdoor environments than in grasslands. However,
if standing densely or as a tunnel in streets, trees may block ventilation and
hamper cooling.

Grass

Combination of grass
and green roof

Combination of grass
and trees

Combination of grass,
trees and green roof

[rar gy comtumptian reguction
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and white roof

Park
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Figure 2. Effectiveness of different nature-based solutions to reduce heat [7]
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Adaptation to the impacts of climate change with warming temperatures
in cities requires re-thinking urban design, in particular the design of green
urban spaces and green elements. General recommendations are [7]:

— On a city level a network of interconnected green spaces and green
elements (City green infrastructure) should be maintained and developed
further.

— In neighborhoods with minimal private outdoor spaces the presence
and accessibility of public green spaces should be ensured (according
to national regulations or (If it’s possible) according to international
recommendations).

— Detailed microclimatic analysis (i.e., the assessment of shadow or
wind patterns) can help answer design questions, such as whether cooling is
prioritized during day or night time, or whether cooling is desired within or
outside buildings (this analysis is based on the special software).

— In a park, the green fraction should be preserved or increased on
the wind side of the park (prevailing summer wind direction should be
considered) and cold air corridors should be kept open, to improve thermal
conditions within the park.

— In a park, gradients of open areas and shading elements should be
developed, as edges between sun and shade are popular places for visitors in
parks providing them opportunities to adapt to diverse thermal conditions.
A ratio of 40% sun, 20% half shade, and 40% shade seems to be in line with
the preferences of park visitors under various thermal conditions and at
various times of the day.

— Flexible and multifunctional spaces should be created in parks to
enable individual thermal adaptation.

— In streets with high solar radiation tree species with large canopies
should be planted.

— In streets with heavy traffic, to avoid the ‘tunnel effect’, space should
be created for wind circulation between tree canopies.

— In street canyons, a diversity of microclimates should be created with
sunny and shaded areas so that pedestrians might select their preferred route
for walking.

— In street canyons, the thermal perception of pedestrians can be
improved when green elements are installed at various heights.
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— Deciduous trees should be preferred for cooling as they can provide
shade during summer and do not block radiation during winter.

— Species resistant to heat and drought should be used.

List several relevant recommendations on how to use green infrastructure
to mitigate urban heat [5]:

— Areas with high exposure and vulnerability should be prioritized when
designing green infrastructure interventions for cooling. Neighborhoods with
a high proportion of elderly and very young citizens, or with large numbers of
aged care facilities can be considered particularly vulnerable.

— Wide street canyons and narrow canyons with low buildings can be
considered priority streets for cooling with greenery. The green cover should
be maximized on the west-facing (east) side of the street, which is likely to
become the hottest, as it is exposed to the afternoon sun.

— In street canyons ‘overhead’ vegetation canopy cover should be
maximized (optimally tree canopies, or vine-covered archways). Broad, wide
and short trees are particularly effective at shading sideways.

— Trees can trap heat under their foliage at night, therefore street trees
should not form a continuous canopy to allow hot air to escape through the
spaces between the plants.

— Urban green open spaces with primarily grassed areas and a relatively
sparse or absent tree canopy, can provide ‘islands’ of cool in hot urban areas
and can also lower the temperature of the surrounding landscape. Larger
urban green open spaces should be located upwind of priority areas as they
can effectively cool down areas downwind.

— Adequate water supply is essential for maximizing the cooling
services of vegetation. This can be achieved through stormwater capture
and storage, providing sufficient root space, and increasing the cover of
permeable surfaces.

As apart from the pure amount of green space, the form and selected type
of vegetation and its distribution across the city are also of importance for
combating heat impacts, a strategy for providing relief from heat stress with
the use of green space may have two major objectives:

— extending green space, trees, green roofs and facades and

— upgrading or redesigning existing greenspace in the quantity and form
needed.
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2.1.5. Green infrastructure and stream water management in the cities

2.1.5. SeneHa iHppacTpykTypa Ta ynpasBJsliHHSI BOGHUMU NOTOKaMu
B MicTax

Sustainable urban drainage technologies (SUDS) are methods
and techniques that mimic natural ecosystems in discharging
stormwater and start working immediately, where the rain falls.
The main goal of the system is to collect rainwater and slow the flow rate to
give water the opportunity for evaporation and absorption into the soil while
purifying water from contamination.

Urbanization affects the permeability of the drainage area, increasing the
amount of surface water runoff (figure 3).

Hard coatings reduce stormwater evaporation and infiltration
possibilities. Situations, when the traditional piping system is unable to cope,
may occur flood and rise the pollution risk.

Sustainable drainage is a departure from the traditional approach to
draining sites. Some key principles influence the planning and design process
enabling SUDS to mimic natural drainage by:

e storing runoff and releasing it slowly;

and surface water
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Figure 3. Modification in the urban runoff stock
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o allowing water to soak into the ground;
e controlling the flow of the water;
¢ allowing sediments to settle out;

e slowly transporting (conveying) water on the surface;

o filtering out pollutants.

When designing SUDS, preference should be given to solutions, in which
the precipitation is processed at the place of its appearance since in this case,
the amount of runoff and its pollution is rapidly reduced. It is recommended
to catch the significant part of the runoff with the small elements (working as
a relatively autonomous system from each other), providing the overflow of
rainwater from one element into the other only in the cases of heavy rains.
Should be avoided the pipeline sections leading water to wetlands or other
natural reservoirs directly. As a rule, SUDS includes several types of elements
- rain gardens, ditches, ponds, etc. Sustainable drainage includes a variety of
components, each having different approaches to managing flows, volumes,
water quality, and providing amenity and biodiversity benefits. Elements
work in different ways.

Green roofs

In the case of green roofs are spoken mostly about two different types:
intensive and extensive green roofs.

Intensive green roofs have a thicker layer of topsoil, which can
grow a variety of plants, including the smaller trees and shrubs (fig. 4)

Extensive green roofs are thinner and lighter (about 15 cm or
less). In most cases, it is smart to use local drought-resistant and low-
growing species (fig. 5)

Figure 4. Intensive green roof Figure 5. Extensive green roof
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Increased use of green roofs allows a city to save on energy
costs, improve the quality of urban life and bring wider benefits to
the environment. Green roofs are designed for collecting increased
stormwater runoff and thereby reducing its volume and the risk of
erosion. The advantages and disadvantages of green roofs are presented

in table 4.

Table 4

Advantages and disadvantages of green roof

Advantages (+)

Disadvantages (-)

Good removal capability of atmospherically
deposited urban pollutants

Opportunities for retrofitting may be
limited by roof structure (strength,
pitch, etc)

Can be applied in high-density developments

Cost (compared to conventional roof)

No additional land was taken for construction

Not appropriate for steep roofs

Improve air quality

Maintenance of roof vegetation

Can be retrofitted (reliant on on-site specifics)

Reduces the expansion and contraction of roof
membranes

Any subsequent damage to the waterproof
membrane is likely to be more critical
since water is encouraged to remain on
the roof

Reduction of energy costs for house owners

Ecological, aesthetic, and amenity benefits

Vegetable cultivation option

The main features and performance indicators of green roofs could be

found in table 5.

Table 5

The outcome from performance indicators of green roofs

WHERE COMPONENT CAN BE USED?
Residential buildings: YES
Commercial/industrial buildings: YES
High density built environment: YES
Retrofit of the built environment: YES

Contaminated sites: YES
Sites above vulnerable groundwater: YES

PERFORMANCE

Peak flow reduction: MEDIUM
Volume reduction: MEDIUM
Water quality treatment: GOOD
Amenity potential: GOOD
Ecology potential: GOOD
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When designing the green roof, you need to consider the next points:

1. The main problem with green roofs is slipping.

2. Thereisnosensetobuild the green roof without additional stabilization
on the roof with the angle of 2: 12 (equivalent to about 9.5°, or 17%).

3. When designing, be sure to take into account the risk of fire.
4. The soil is kept together by the root system of plants.
5. Green roofs have to be long-lasting history.

Most important is that the green roof fulfills all the expectations: solves
the problem of stormwater, cooling the building and its surroundings,
creates habitats and provides food for pollinators, is attractive to the
public, etc.

Maintenance of green roofs includes (1) irrigation (which is needed
during the establishment of vegetation for some roofs); (2) inspection for
bare patches and replacement of plants is required regularly; (3) litter
removal may be required (depending on the setting and use). Examples
of use and maintenance of green roofs you could find in fig. 6.

Rainwater harvesting

Rainwater harvesting and recycling solutions pay for themselves in
situations where the rainwater passing opportunities are limited, directing
stormwater to the piping are taxed (or has implemented tariff), and where
there is a need for technical use (mainly for irrigation). Should be remembered
that the harvesting and reuse of rainwater can not be the only solution in the
chain because storage facilities are filled with stormwater within minutes, but
it takes a longer time to empty them. Examples of rain harvesting you could
find in fig.7.

Figure 6. Green roof in the built environment
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Figure 7. Tanks for rain harvesting

Table 6
Advantages and disadvantages of rainwater harvesting

Advantages (+) Disadvantages (-)

+ With careful design, can provide source

- Systems can be complex and costly to
control of stormwater runoff y P Y

install
+ Can be applied in high-density - Above-ground tanks can be unsightly
developments

- Potential i t fi i
+ Reduces demand for freshwater otential requirement for pumping

Before harvesting, you have to first find out where it will be used later,
then you should know how much water you can collect. For example,
rainwater can be used for irrigation during the summer, or car washing and
toilet flushing. A car washing requires an average of 200 liters of water,
one watering of plants requires about 5-20 liters of water per 1 m2, and
a toilet flush requires about 10 liters of water per single-use. In general,
the size of the tank would be enough for one week or one month for entire
households’ needs. The advantages and disadvantages of rain harvesting
are presented in table 6. The main features and performance indicators of
rain harvesting could be found in table 7.

Maintenance of rain harvesting tanks includes inspection and cleaning of
collection systems, filters, throttles and valves, and pumps.
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Table 7
The outcome from performance indicators of rain harvesting
WHERE COMPONENT CAN BE USED? PERFORMANCE
Residential buildings: YES Peak flow reduction: HIGH (depends on design)
Commercial/industrial buildings: YES Volume reduction: HIGH (depends on design)

High density built environment: YES
Water quality treatment: POOR

Retrofit of the built environment: YES
Amenity potential: POOR
Contaminated sites: YES

Sites above vulnerable groundwater: YES Ecology potential: POOR

Swales and conveyance channels

Ditches, swales, and drains are used for collection and surface water
conveyance, water filtration as well as water storage, depending on the
physical dimensions. Water velocity in ditches, swales, and drains is
lower than that of the sewer and is typically between 0.1 and 0.5 m/s and
should not exceed 1 m/s to avoid erosion. Ditches and swales are similar
by design. Only depth and shape distinguish ditches from swales. A ditch
is an excavation of a certain (mainly trapezoid) form that is at least 0.5 m
deep, shallower ones are called swales, which typically have trapezoid or
oval shape. Drains are typically even smaller water conveyance structures of
rectangular or oval shape and are normally constructed with hard materials:
concrete, asphalt, blocks, boulders, etc. Drains are more widespread in
dense urban areas where hard surfaces are prevalent.

Ditches/swales/drains are typically designed as straight sections
but where space allows can be built with artificial meanders mimicking a
natural water course. Also, plants and rocks can be added to enhance visual
attractiveness, reduce the velocity of water and provide more filtration. Banks
of ditches and swales are usually grass-covered and need to be regularly
mowed. If ditches are to be planted with greenery, then it is necessary to
study which types of plants grow best, choosing humidity-lovingness species
that are easy to weed out and that treat the ditch water from pollution.

Ditches, swales, and drains are one of SUDS’ management practices,
which serve for removing pollutants from stormwater by utilizing soil
and plants based on physical, chemical, and biological particularities
and processes.
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Figure 8. Infiltration/recharge swale

Figure 9. Filtration/partial recharge
swale

Infiltration/recharge swale
(fig.8) contains no underdrain,
therefore is recommended for the
areas where runoff contains a low
or moderate level of contamination
(living areas, roads with low traffic
load, etc.).

The native soils should contain a
high infiltration rate. The infiltration
rate shouldn’t be lower than 1,32
cm/h, the optimal soil infiltration
rate is ca. 2,5 cm/h. The total depth of
all infiltration layers in swale should
be not less than 0.75-0.8 m. Planting
soil should contain ca. 40-60% sand,
20-30% topsoil, and 20-30% leaf
compost. No geotextile layer should
be between the planting soil layer and
existing soil. The upper level — the
organic layer — should be constructed
from the fresh mulch, proper
maintenance of this layer enhance the
infiltration capacity of the swale.

Filtration/partial recharge
swale (fig. 9) is suitable for areas
where runoff is polluted mainly by
nutrients and metals.

This swale type contains
underdrain, therefore the swale
allows partial recharge of the
groundwater. The total depth of the
swale is about 0.75-0.8 m, similar to
the previous type. The filter fabric
should separate planting soil layer
from the gravel layer around the
underdrain discharge pipe, the filter
layer doesn’t have to be laid around
the gravel layer. Important for this
type of swale is also choosing the
quality mulch for the top layer in
order to ensure proper treatment of
the anticipated pollution amount.
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The infiltration/filtration/
recharge swale type (fig.10) is
more suited to areas where there
may be higher nutrient pollution,
typically in residential areas.

The design of this swale type
incorporates the gravel layer
under the raised underdrain pipe.
This gravel layer enables aerobic/
anaerobic fluctuation zone, which
enables denitrification. This type
of swale also provides the runoff
recharge within the gravel pillow
under the underdrain pipe. The
gravel layer serves also as a water
storage area. In addition, this design
enhances the quantity control points
in this zone. Filter fabric is laid
between plant soil and the gravel
layers; no filter fabric should be
used on the swale walls and around
the pipe.

Filtration-only type of
swale (fig.11) is recommended
with the runoff with high loads of
pollution, such as traffic areas, gas
stations, car parks, etc.

This type of swale differs from
the previous type by the impervious
liner laid between the facility
walls and the in situ soil, to avoid
infiltration. Only the filtration
process through the different
surface layers enables the treatment
function. Such design provides the
possibility of runoff quality control

Figure 10. Infiltration/filtration/
recharge swale

Figure 11. Filtration only type of swale

The advantages and disadvantages of ditches/swales/drains are presented
in table 8. The main features and performance indicators of ditches/swales/

drains could be found in table 9.
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Table 8
Advantages and disadvantages of swales
Advantages (+) Disadvantages (-)
+ Easy to incorporate into landscaping - Not suitable for steep areas or areas with roadside
+ Good removal of urban pollutants parking

- Limited opportunities to use trees for landscaping

- Risks of blockages in connecting pipework

- Not suitable for areas where the groundwater level is
higher than 1.8 m below ground

+ Reduces runoff rates and volumes

+ Maintenance can be incorporated into general landscape
management

+ Pollution and blockages are visible and easily dealt with | _ Small-scale, suitable as the local measure

+ Decreased need for deep excavation which could reduce
the construction cost

+ Among other things, the region will turn greener and
provides shelter from the wind and noise

+ Makes the area biologically diverse

Table 9
The outcome from performance indicators
WHERE COMPONENT CAN BE USED? PERFORMANCE
Residential areas: YES Peak flow reduction: MEDIUM
Commercial/industrial areas: YES Volume reduction: MEDIUM
High density built areas: LIMITED (depends on Water quality treatment: GOOD
design) Amenity potential: MEDIUM/ GOOD

Retrofit of the built environment: LIMITED (depends Ecology potential: MEDIUM
on design)

Contaminated sites: YES (with liner)

Sites above vulnerable groundwater: YES
(with liner)

Typical design of swale incorporates grass filter strip, ponding area, which
contains on the organic layer (mulch), planting soil layer and sand or/and
gravel layer with or without underdrain pipe. By international experience,
swales are typically designed 0.3 to 0.4 m in the depth, and the inclination
is 1:2 to 1:3. The infiltration rate of the planting soil layer should be at least
1.25 cm/h, with the pH in the range of 5.5 to 6.5. Ventilation and drainage in
the soil are ensured by filter layers. The thickness of each should be about 0.5
m. Plants should be selected from native species that can withstand the humid
and polluted environment. After planting, the plants should be covered by a
layer of organic mulch. The organic layer is about 5 to 7.5 cm thick.

The maintenance of ditches/swales/drains is similar to the maintenance
routine of any green area. The maintenance process consists following
activities:
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1. Inspection of plants every half a year. Dead plants and plants in bed
condition should be removed and replaced.

2. Weeding. The unwanted spontaneous vegetation should be periodically
removed.

3. Mulching. Mulch should be replaced in places affected by erosion or
where the mulch layer has lost its functional and aesthetical qualities.

Watering during the dry periods.
Occasional pruning is a part of the tree and shrub maintenance plan.
Litter removal.

N oo s

Clogging problems might be solved by removing the mulch layer and
raking the planting soil layer. The clogging problem of the filter fabric
can be corrected by puncturing the fabric.

Ditches/swales/drains have some limitations in the design and use:

v Swale is not suitable for the areas with groundwater levels within 1.2
m below the ground.

v Areas, situated on slopes greater than 20 % are not suitable for
ditches/swales/drains.

v Native soils with infiltration capacity below 1.25 cm/h are not suitable
for ditches/swales/drains.

v' Constructing the swale in the area with mature trees may be
problematic, since the trees must be removed from the place of swale/
drains.

Ditches/swales/drains in spatial planning and landscape design are
represented in fig. 12.

Figure 12. Ditches, swells, and drains in landscape design
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Bioretention areas

Bioretention areas are shallow landscaped depressions that are typically
under-drained and rely on engineered soils, enhanced vegetation, and
filtration to remove pollution and reduce runoff downstream (fig. 13). They
are aimed at managing and treating runoff from frequent rainfall events.

Figure 13. Bioretention areas in the cities

The advantages and disadvantages of the bioretention area are presented
in table 10. The main features and performance indicators of bioretention
area could be found in table 11.

Table 10

Advantages and disadvantages of bioretention area

Advantages (+) Disadvantages (-)

Can be planned as landscaping features

Can reduce volume and rate of runoff

Very effective in removing urban pollutants
Good retrofit capability

Flexible layout to fit into the landscape
Well-suited for installation in highly impervious
areas, provided the system is well-engineered and
adequate space is made available

- Susceptible to clogging if the surrounding
landscape is not managed

- Not suitable for areas with steep slope

- Requires landscaping and management

+ o+ o+ + + o+

Table 11
Outcome from performance indicators of bioretention area

WHERE COMPONENT CAN BE USED?
Residential areas: YES
Commercial/industrial areas: YES

High density built areas: NO

Retrofit of the built environment: YES
Contaminated sites: YES

Sites above vulnerable groundwater: YES

PERFORMANCE

Peak flow reduction: MEDIUM

Volume reduction: MEDIUM (High with
infiltration)

Water quality treatment: GOOD
Amenity potential: GOOD

Ecology potential: MEDIUM

Maintenance of bioretention areas includes next operations: (1) regular
inspection for signs of blockage; (2) removal of debris/sediment; (3) replacing
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the layer of mulch; (4) removal and cleaning or replacement of the stone; (5)
vegetation management, regular mowing; (6) repair eroded or damaged areas.

Rain garden

Rain gardens are relatively small depressions in the ground that can act
as infiltration points for roof water and other ‘clean’ surface water (fig. 14).
Water that is low in contamination levels. Rain gardens are most likely to be
implemented on private property close to buildings. For roof water to reach
a rain garden, property downpipes are often disconnected from the drainage
system and redirected. Rain gardens should be planted up with native
vegetation that is happy with occasional flooding.

The operating principles of the rain gardens are represented in fig.15. The
advantages and disadvantages of the rain gardens are presented in table 12.

Figure 14. Rain garden

Local plants that provide residencies for smaller
animals and can withstand temporary flooding

Meandering trench filled with gravel
slows down the flow rate and reduces the
riskof erosion

Soll, sand and compost mixto The berm stops runoff from passing

increase water absorptionrate in through rain garden. Turing

raingarden extreme event it still leaves
possibility for overflow

Water soaks from rain garden
into the existing soil

Figure 15. Operating principles of a rain garden
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Table 12

Advantages and disadvantages of the rain gardens

Advantages (+)

Disadvantages (-)

+ Minimal land take

+ Can be installed in impervious areas if
designed correctly

+ Attractive features that can help to improve
open space

+ Flexible layout to fit into the landscape

+ Easy to maintain

+ Can reduce the rate of runoff and some
volume reduction

+ Can be planned as landscaping features

- As they are often small, their impact on
volume reduction can be limited

- Requires landscaping and management
- Susceptible to clogging if the surrounding
landscape is not managed

- Not suitable for areas with steep slopes

Table 13

The outcome from performance indicators of the rain gardens

WHERE COMPONENT CAN BE USED?
Residential areas: YES
Commercial/industrial areas: YES

High density built areas: YES

Retrofit of the built environment: YES
Contaminated sites: NO

Sites above vulnerable groundwater: NO

PERFORMANCE

Peak flow reduction: GOOD
Volume reduction: MEDIUM
Water quality treatment: MEDIUM
Amenity potential: GOOD
Ecology potential: GOOD

Retention pond

Retention ponds are open areas of shallow water, designed so they can
accommodate rainfall and provide temporary storage for excess water (fig. 16).
The retention pond attenuates the flow rate of runoff and cleans it. In addition,
they support underwater and shoreline vegetation spreading. Plants are used as
a filter to remove pollution from runoff. The water level rises temporarily when it
rains, but there is always a permanent pool of water. They are similar to wetlands,
but they are more useful for storing excess water. The design of retention ponds
permanently storing water is what differentiates them from detention basins.

Figure 16. Retention pond
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The advantages and disadvantages of the retention ponds are presented
in table 14. The main features and performance indicators of retention ponds
could be found in table 15.

Table 14
Advantages and disadvantages of the retention ponds

Advantages (+) Disadvantages (-)
+ Good removal capability of urban - Land take may limit use in high-density sites
pollutants - May not be suitable for steep sites, due to the
+ Add value to local properties requirement for high embankments
+ High potential ecological, aesthetic, and | - Colonisation by invasive species could increase
amenity benefits maintenance
+ Good community acceptability - Perceived health & safety risks may result in fencing

and isolation of the pond
Table 15
The outcome from performance indicators of the retention ponds

WHERE COMPONENT CAN BE USED? PERFORMANCE
Residential areas: YES Peak flow reduction: GOOD
Commercial/industrial areas: YES Volume reduction: POOR
High density built environment: UNLIKELY Water quality treatment: GOOD
Retrofit of the built environment: UNLIKELY Amenity potential: GOOD
Contaminated sites: YES (with liner) Ecology potential: GOOD
Sites above vulnerable groundwater: YES
(with liner)

Maintenance of the retention ponds includes (1) litter/debris removal; (2)
inlet/outlet cleaning, (3) vegetation management; (4) sediment monitoring
and removal when required; (5) regular control of blockage.

Ponds control flow rates by storing floodwater and releasing it slowly
once the risk of flooding has passed. The stored water will change the water
level, and ponds should be designed to function in both dry and wet weather.
Quantity can also be influenced by the amount of water that can be allowed to
infiltrate into the ground if there is no risk to groundwater quality. Ponds treat
runoff in a variety of ways: settlement of solids in still water; adsorption by
aquatic vegetation or biological activity. Ponds offer many opportunities for
landscape designers. Permanently wet ponds can be used to store water for
reuse, and offer excellent opportunities for the provision of wildlife habitats.
Ponds can be part of public open space.

Constructed wetlands

Wetlands provide both stormwater attenuation and treatment. They
comprise shallow ponds and marshy areas, covered almost entirely in
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aquatic vegetation (fig. 17). Wetlands detain flows for an extended period
to allow sediments to settle and to remove contaminates by sticking to
vegetation and aerobic decomposition.

Constructed wetlands are
technologies that use artificial wetland
L ecosystems to purify wastewater.
Wetlands are densely vegetated water
bodies that use sedimentation and
filtration to provide treatment of
surface water runoff. The purification
is carried out by physicochemical and
biological processeslikesedimentation,
settling, and microbial decomposition.
They are natural systems that tolerate
s the fluctuation of hydraulic and
e pollution load, therefore they are very
good solutions for treating stormwater
(highly polluted stormwater).

Wetlands generally consist of an
inlet zone, a macrophyte zone, which
is a shallow, densely vegetated area,
and a high flow bypass channel, which
is typically a wide vegetated swale
from the inlet pond around the side
of the wetland. Where ever possible
wetlands should be the last element
in the chain of SuDS. They need a
good supply of oxygen which means
the permanent water must be shallow
enough so that oxygen can reach the
Figure 17. Constructed wetlands bottom of the wetland. Wetlands with
a suitable design and size are suitable
for the urban environment.

There are two types of wetlands:

(1) Free water surface constructed wetlands are shallow ponds covered
by different types of water plants that support the purification processes.
The main purification is performed by microorganisms bound to the
leaves and stems of plants forming biofilm, but also by microorganisms in
the open water. The tighter the plant cover the better the filtering effect of
constructed wetlands and the more effective is the purification of water. In
cold climate areas, it has been found that the most effective plants are cattail
(Typha latifolia) and reed (Phragmites australis). This kind of constructed
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wetlands is better applicable for treating less polluted stormwater, coming
from the residential areas. Usually, constructed wetlands are about 30 cm
deep, in deeper water the growth of water plants is limited (fig.18). Because
constructed wetlands require rather large areas, they are constructed without
protecting liner, therefore they can be designed in areas with water-resistant
surfaces, like clay. In a cold climate, the systems should be designed with the
option to raise the water table, while in winter the constructed wetlands can
have ice cover. Under the ice cover the purification processes are still going
on but they are slower, therefore in cold climate regions, the volume of water
and the area of constructed wetlands should be bigger than in warmer areas.

Figure 18. Design of the constructed wetlands

(2) Subsurface flow constructed wetlands are about 1 m deep, protected
from other surfaces by plastic liner, filled by filter media (sand, gravel, etc.),
and covered by macrophytes, usually by reed (Phragmites australis). The dense
root system of the reed creates a favorite environment for microorganisms
that perform the purification of water including during the winter period.
The system has better purification efficiency of heavy organic compounds like
oil and better efficiency during winter, therefore these systems are useful for
treating runoff from parking plots, and highways, and also for cleaning melting
snow collected in the urban areas during the winter. The infiltration of water
can take place horizontally or vertically. In the case of purifying stormwater,
the horizontal subsurface flow constructed wetlands could be preferred.

Constructed wetlands in the landscape design are represented in fig.
19. Maintenance of the constructed wetlands includes (1) litter/trash/debris
removal; (2) inlet/outlet cleaning; (3) vegetation management to retain high
vegetation coverage, possibly requiring specialist equipment; (4) sediment
monitoring and removal when required. The advantages and disadvantages
of the constructed wetlands are presented in table 16. The main features and
performance indicators of constructed wetlands could be found in table 17.
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Figure 19. Constructed wetlands in the landscape design

Table 16
Advantages and disadvantages of constructed wetlands
Advantages (+) Disadvantages (-)
+ The systems perform very well also with the - CW-s need a large area
fluctuating water flow and pollution load that is - The purification process is not very well
the typical case for stormwater and problem for controlled and takes a long time
conventional purification systems - The systems are sensitive to overloading,
+ In free water systems the purification efficiency | especially in cold climate areas
is satisfactory in the case of organic matter and - In case of overloading and false
nitrogen maintenance they may become the source of
+ The subsurface flow systems have addition also | secondary pollution
good phosphorus and heavy organic compounds |- Invasive species may increase the need for
removal maintenance
+ They can be built in big part by local resources |- Not suitable for steep slope areas
and have low maintenance costs
+ The systems look natural, can increase the bio-
and landscape diversity, and can be used as part
of the landscaping of the area
+ CW-s use natural processes and perform as
ecosystems, they have low energy consumption
and they are the most ecological solutions for
water purification
+ CW-s generally have lower maintenance costs
Table 17
The outcome from performance indicators

WHERE COMPONENT CAN BE USED? PERFORMANCE
Residential areas: YES Peak flow reduction: GOOD
Commercial/industrial areas: YES Volume reduction: POOR
High density built environment: UNLIKELY Water quality treatment: GOOD
Retrofit of the built environment: UNLIKELY Amenity potential: GOOD
Contaminated sites: YES (with liner) Ecology potential: GOOD
Sites above vulnerable groundwater: YES (with liner)
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SuDS and planning

By its very nature, spatial planning has a considerable influence on the
quality of spaces and places where we live, work, and play. Planning policy
guides local authorities and developers on what can be built and where. Like
all infrastructure, SuDS must also be planned very carefully and this should
be done at an early stage because then it is easier to find an appropriate and
effective solution. By introducing a SUDS at the beginning of the project
and thinking about the elements of the system ready for the sequence, we
ensure that they do not remain secondary. Ideally, SUDS design should create
the conditions associated with the drainage quantity, quality, biodiversity
enhancement, and attractiveness. Good SuDS planning and design begin
with an understanding of both the site opportunities and constraints. The
best outcomes are secured through proactive and partnership working with
early, pre-application discussions between developers, local authorities, and
other relevant stakeholders like the appropriate regulators. To achieve the
best results it is recommended to take the following as a base of the design:

The amount of water (hydraulics, flooding, drainage, etc.): people
and property must be protected from floods, including the local water bodies,
drainage systems, and plots. Development must not increase flood risk in the
catchment area. Volume and flow rate must remain as planned, exceeding has
to be planned as well.

Water quality (purification, drainage, etc.): the risk of contamination
has to be reduced by the primary elements and SUDS must contain the
required number of runoff quality improving elements. Adequate retention
time should be provided by the design to give runoff time to purify.

Attractiveness and biodiversity: SUDSs affect the value of the
landscape by creating green spaces, integrating aquatic plants around an
artificial environment, and enhancing biodiversity in urban space. Design
must pay attention to safety and the healthiness. SuDS elements must have
low slopes, shores of ponds must fall in steps and access need to be created by
the planting. Attractiveness and biodiversity depend on the SuDS element’s
efficiency in reducing the volume and purification.

Planners and designers should strive to understand the following aspects
of designing SuDS:

e  What are the objectives of the developer? What is the context? How big is
the area? What is the specific nature of the area?

e  What is the water permeable and non-permeable surface area ratio?
e How big is the catchment area?
e  What is the soil type of the area?
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e  How does the local government see the use of the area and whether there
are any restrictions or demands imposed?

e How development could support the design of SuDS?
e How can SuDS enhance biological diversity?

e How polluted is the runoff in the area?

e How to ensure the long-term maintenance of SuDS?

2.1.6. Green infrastructure and conservation of the biodiversity

2.1.6. 3eneHa iHppacTpykTypa Ta 36epexxeHHs 6iopi3HOMaHITTS

Biodiversity should always be a premium concern for the urban
environment. Not only is the future of the planet threatened by the city that
grows while taking from nature without giving anything back, but biodiversity
is a great indicator of the ideology of development. It can be a gateway to
other green techniques and technologies that can help to sustain the urban
ecosystem as a whole. Biodiversity is vital to a healthy urban environment,
and it can also provide a boon to the economics and resources of the city,
providing tourist attractions or sources of revenue as well as making the
environment of the city feel more alive and fulfilling for citizens [2].

Different types of urban greening have different values for biodiversity
conservation. London municipality developed an n Urban Greening Factor
(UGF) tool to evaluate the amount and quality of urban greening provided
by a development proposal. The UGF enables planning authorities and
developers to have informed discussions about the appropriate level of green
infrastructure that should be provided to deliver locally relevant outcomes,
such as climate resilience or active travel, benchmarked against target scores
for different types of development. However, the UGF is not a tool to measure
the biodiversity benefits of greening proposals, and not all urban greening
may be inherently good for wildlife. Ecologically informed and inspired
design is needed to ensure new urban greening provides functioning habitats
where biodiversity can exist alongside development preferably by augmenting
existing habitats nearby [7].

Table 18 shows which UGF surface cover types have the greatest potential
to be designed to achieve net gains for biodiversity. The Biodiversity Potential
category describes the typical ecological value of the urban greening feature if
it is designed with wildlife in mind. The actual biodiversity benefits achieved
will depend on a range of factors including how well the design accommodates
local biodiversity conservation priorities and responds to the local landscape,
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the quality of installation, and how it will be managed and used through the

life of the development.
Table 18
Urban Greening Factor design consideration [7]
Biodiversity . . .
Surface Cover Types Factor . Design considerations
potential
Semi-natural vegetation (e.g. trees, High to very Larger schemes should create
woodland, species-rich grassland) 1 high new areas of priority habitat
maintained or established on site that relate to the immediate
area
Wetland or open water (semi- High to very Can form part of a wider
natural; not chlorinated) maintained 1 high SuDS scheme and create
or established on site new areas of priority habitat
Intensive green roof or vegetation Moderate to Provide for birds and their
over structure. Substrate minimum high young by including native
settled depth of 150mm 08 trees and shrubs and groups
' to create the dense cover.
Avoid chemical treatments or
removal of decaying matter
Standard trees planted in connected Low to Choose species of known
tree pits with a minimum soil volume moderate wildlife value. Avoid up-
equivalent to at least two-thirds of 0.8 lighting and place new trees
the projected canopy area of the to enhance bat flight-lines
mature tree
Extensive green roof with a Moderate to Create roofs that mimic
substrate of minimum settled 07 high flower-rich priority habitats
depth of 80mm (or 60mm beneath '
vegetation blanket)
Flower-rich perennial planting Moderate Choose pollinator-friendly
species. Maintenance needs
0.7 to retain dead wood and leaf
litter to keep habitat for other
invertebrates and attract birds
Rain gardens and other vegetated Moderate Ecological design can
sustainable drainage elements 0.7 create valuable habitat as a
secondary benefit
Hedges (line of mature shrubs one Moderate Hedges of native species are
or two shrubs wide) more beneficial for pollinators
and other invertebrates, as
well as providing shelter
0.6 )
and foraging resources for
birds. Create an ecotone with
adjacent grassland or woody
vegetation
Standard trees planted in pits with Moderate to Choose species of known
soil volumes less than two-thirds 06 low wildlife value. Avoid up-

of the projected canopy area of the
mature tree

lighting and place new trees
to enhance bat flight-lines

: 97
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Green wall —modular system or Moderate to Can provide nesting or
climbers rooted in the soil low roosting sites and pollinator-

0.6 friendly planting in urban
environments dominated by
hard-surfaces

Ground cover planting Low Choosing plant species and/

05 or cultivars of known wildlife

' value can provide some
seasonal biodiversity benefit
Amenity grassland (species-poor, Low Value for invertebrates can be
regularly mown lawn) increased by the addition of

0.4 .
wildflowers tolerant of regular
mowing in lawn turf

Extensive green roof of sedum mat Low Sedums are of value to some
or other lightweight systems pollinators when in flower.

0.3 Benefit other invertebrates by
incorporating log piles, soil
mounds, and plug plants

Water features (chlorinated) or Low to Use Sustainable Drainage
unplanted detention basins 0.2 negligible Systems for wildlife-friendly
alternative design options
Permeable paving 0.1 Negligible Minimize where possible
Sealed surfaces 0 Negligible Minimize where possible

Principles of city planning for biodiversity conservation

For landscape designs to translate into successful schemes for wildlife
there are several key principles to remember:

e Think about green infrastructure at the earliest opportunity in the
design process. Making space for nature is an opportunity to achieve a wide
range of policy objectives rather than a design constraint.

¢ Setoutamosaicofinterconnected habitats early in the master planning
process. Habitats can be created at every level and surface incorporating
shrubs, trees, grassland, and freshwater. More actively used spaces, such as
areas for food-growing or play, can be planned to contribute to the habitat
network too.

e Carefully consider the local conditions such as wind, groundwater,
aspect, light, soil substrate, and soil depth. Take into account that tall
buildings and high-density development can create especially harsh micro-
climatic conditions for plants and other wildlife.
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¢ Select and locate designed plant communities for their optimum traits
(e.g. drought tolerance or ability to thrive in low nutrient soils) to reduce the
need for irrigation, energy input, and intensive management to establish a
functional and climate-resilient landscape.

e Take reference from natural systems in form and pattern when
developing planting designs i.e. where plants exist as groups of compatible,
adaptable species that interact with each other and the site. Plants should be
seen as forming part of a habitat type rather than creating solely garden or
ornamental features.

The planning process requires developments to deliver on a wide range
of policy objectives. Integrating these effectively necessitates the bringing
together of technical expertise from many professions and creative problem
solving to ensure biodiversity net gains.

Design opportunities [7]

1. Sites of Importance for Nature Conservation (SINC)

Try to: Avoid:
v' Enhance the condition of SINCs v' Building up to the SINC
through appropriate management. boundary — provide a buffer
v Inform design from the vegetation, zone, ideally of semi-natural
features, and management of the habitat.
SINC. v" Surface water runoff directly
v' Secure plant material of local into SINC unless ecological
provenance, including from appropriate to do so
adjacent SINCs if possible. v Introducing invasive plant
v' Create complementary habitat species.

within the development.

v" Design out adverse impacts, for
example, obtrusive lighting or
noise disturbance.
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2. Public realm

Try to:

v

Link green spaces at multiple
levels e.g. street planting, podium
gardens, and green roofs.

Avoid:

v Using large amounts of sealed
surfaces.
v Specifying the predominance

v' Create soft transitions with green of ornamental evergreen
walls and a variety of management species of shrubs and cover
treatments. planting.

v' Create connected tree pits using v° Designing large areas of
cell systems with shrubs under single species groundcover.
tree canopies to create structure. v Plants that require regular

v Select plants that root at different irrigation with mains water.
depths to limit competition v° Introducing large quantities
between species. of nutrient-rich topsoil.
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3. Sustainable Drainage Systems (SuDS)

Try to: Avoid:

v" Add at least one shallow side to v* Fountains and ornamental
swales, ditches, and ponds for ponds, that use chlorinated,
plants and to allow newts, frogs, potable water and/or a UV
and other wildlife easy access. filter as they limit use by

v Grade inclines to be no more than wildlife.

1:5 (12%) and preferably less than v* Lighting vegetation or water,
1:20 (3%). can reduce the value to bats

v Direct water through pollution and and insects.
sediment traps before they reach v° One large SuDS feature
play areas or ponds. (located in a corner) rather

v" Add dead wood, stones, trees, than several smaller features
shrubs, and tussock grasses. located strategically across

v' Use tall vegetation, swales, buffer the development site.

strips, and ditches as natural
barriers to access and to de-mark
walking routes.

v" Mulches and timber features
that may float when the SuDS
feature fills with water.
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Examples of habitat options for SuDS

vk

l’h "‘#f "t"fil

Neutral wet grassland
rain garden Willow scrub

rain garden

Open mosaic Vegetated wet swale
rain garden with sloping sides

4. Roofs and Podiums

Any roof type can be designed to have biodiversity value

Substrate Preference
Roof type Notes depth, mm Priority habitat
Extensive green Tolerant of windswept, v" Open mosaic
roof exposed locations on the 80-150 v" Alpine
tallest buildings. Low
maintenance
Semi-intensive  Suited where deep soils v Meadow
green roof are limited due to building v" Low scrub

structure. Opportunity to v Open mosaic

create flower-rich, prairie- 80-250
like habitats with a rich
species mosaic.
Intensive green Better suited to sheltered or v Wood/scrub
roof shaded locations. Deep soils v" Orchard
and trees put heavier loads v Meadow
200-950

onto building structure.
Opportunity to create the
widest variety of habitats.
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Blue roofs

Sedum blanket
roofs

Try to:

v

v

Typology
Modular green

wall

Stores more water than
other green roofs. If the
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v Open mosaic
v Wetland

outlet pipe is raised above

soil level ephemeral

wetlands may form.

Potential to provide

significant benefit to
and wildlife.

Suitable for lightweight
roofs. The lowest benefit

80-150

people

v’ Alpine
60-80

for people and wildlife. Low

maintenance.

5. Fac

Use rainwater and/or grey
water to irrigate the wall.

Add native grasses and herbs
that provide homes as well as
food for butterflies and moths.
Think about natural vertical
habitats and mimic plant
groupings and structure into
wall design.

Provide artificial nesting and
roosting sites for bats, birds,
and solitary bees.

Encourage residents’
participation by providing
balcony planters and window
boxes on residential or office
schemes.

ades

Avoid:

v Lighting green walls, which will
deter nocturnal wildlife such as
moths and bats.

Use of combustible materials.
Only using non-native plant
species that are not able to
provide homes or food for
the early life stages of most
invertebrate species.

Any wall can be designed to have biodiversity value

Description

The system built
structures with
plants in pockets,
troughs (soil-based),
or rooted in fabric
(hydroponic).

Notes

Irrigation is typically needed

and can be costly to maintain.
Some designs can provide nesting
opportunities for birds.
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Traditional, Climbing plants Irrigation is not usually needed.
climbing green rooted in the ground Less able to provide nesting
wall and provided with habitat until mature or well

support (e.g. trellis,  established.
steel cables, etc.)

Balcony Planting space Less irrigation is needed, so

planters integrated into easier maintain. Can be subject to
balcony architecture windburn.

Window boxes  Often temporary Regular watering is needed due to
planters are installed desiccation and windburn.
by the residents.

Nest boxes Arange of birdand  Some species are territorial and
bat nest boxes can will not use boxes close together.

be integrated into Aspect and height also matters.
facades and green
walls.
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Green corridors were designed and developed in Wroctaw, to improve the
stormwater management, decrease urban heat island and improve the air quality. On
the example of Zeromskiego Street, we have a transformation of historical street into a
green lane according to municipal standards. The proposed solutions are economical
and multifunctional. Projects innovations include new options for increasing greenery,
improving microclimate and sustainable rainwater management, making the space more
multifunctional, attractive and friendly to pedestrians.

Key words: green corridors, heat island, microclimate, rainwater
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CEMAHU4IKOBA EBa - VYHisepcutet [liBgeHHoi Borewmii, Yecbke bymenosuue, Yecbka

pecnybnika, evi@jcu.cz

MpoeKT opraHi3auii ra3oHiB y MicTax, Lo GOPMYETLCH OUKUMUN KBITYYMMUN POCIN-
HaMu, I'PYHTYETLCA Ha ifel, Lo Y PPYHTI € HAaCiHHEBMI GaHK PIBHOMAHITHMX OBOAONBHUX
POC/VH, SiKi MOXYTb POCTM 1 UBICTU, SIKLWO CKOLUYBATM AEPHUMHY nuwe 2 pasu 3a
BereTauinHuin nepioA. MPoekT € NPUKIaLOM iHILIaTUBM HU30BOrO PIBHS i3 3any4eHHIM
MICLEBOr0 HaCeNleHHs Ha BCiX eTanax peanidauii. Peanisauis npoekTy nokasana, W0
pe3ynbTaToM € HV3bKi BUTPATU, 36inbLUeHHs 6I0piIBHOMaHITTS, NOKPAaLLEHHs MiKpoKiMaTy,
ecTeTu4Hoi NpuBabnmnBOCTi MicLLEeBOCTI Ta 4OOPOOYTY NoaEel.

KnioyoBi cnoBa: rasoH, KBiTydi AWK pocnuHKM, GiOpiBHOMAHITTS, MikpokimMar,

€CTEeTUYHWNI BUMMAL,

Duration and place of project
implementation:

City was founded in 1265 on the
confluence of the Rivers Malse and
Vltava (Moldau) as a royal city.

Ceské Budéjovice is the largest
city in the region and its political and
commercial capital

Total area - 35,7 km?

Population is about 92 000
inhabitants (2021)

Features of green infrastructure
cover 60% of the total area

Grey infrastructure has 40%

Czech Republic, 06.01.2019 — till
now

Project idea:

There is a seed bank of various
dicotyledonous plants in the soil that
can grow and bloom if the turfis mowed
only 2 times per vegetation period.

Project aim:

Decrease the number of mowing
the urban lawns to 2-3 times per
vegetation period. Mosaic mowing.
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It is a low cost nature-based solution for the maintenance of green
public spaces. It increases biodiversity through the growth and bloom
of various dicotyledonous plants from soil seedbanks, i.e. from dormant
naturally stored seeds. The project is an example of grass-root initiative
involving local people at all implementation stages.

First, the project started with communication with local authority
and different office departments to inform them about the possibilities
to improve local climate in the city and increase biodiversity. The key
stakeholders were identified.

Second, suitable green areas in property of the local authority were
looked for. Nevertheless, some business companies joined the project and
they started practice the extensive management of turfs in their property.

Third, the companies making management of the city turfs had to
be convinced to decrease the number of mowing. Fourth, monitoring of
biodiversity was prepared. The wild plants, butterflies and other insects
were monitored. Finally, the project and its results were communicated
with citizens.

Low cost nature-based measure,
increasing biodiversity (number and
abundance of plants & insects),
improving microclimate, aesthetical
appeal of the locality and well-being
of people.

Innovations:

In the begging the social aspects
of this project were not primary.
Nevertheless, the project has
aesthetical impact and it improves
well-being of people in the city as
they can enjoy the wild flowering
lawns. People give positive feedbacks
in Facebook discussions.
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Total number of insect species

Beneficiaries and supporters:

Lessons learned:

Green & blue infrastructure in post-USSR cities:
exploring legacies and connecting to v4 experience

The final reports of monitoring of
turfs with extensive management in
the urban landscape show that these
areas are species rich. The monitored
areas are habitats of totally 87 plants.
In some areas, even very rare plants
occurred as Campanula glomerata
or Phyteuma nigrum. The extensive
urban turfs are also habitats of rare
insects as Sphecodes rubicundus,
Ancistrocerus parietum. The total
abundance of insects nearly doubled
comparing to intensively mowed turfs.

Citizens of Ceské Budgjovice,
NGO’s, municipality, university,
Czech Science Academy

1) Necessity and art of
communication.

2) Importance of framing green
infrastructure to politicians and
clerks.

3) The knowledge of institutional
and process instruments for realising
the project are important.



2.2.2. CASE STUDIES OF GREEN
AND BLUE INFRASTRUCTURE
SOLUTIONS, WROCLAW,
POLAND

2.2.2. ITIPAKTUYHI
JAOCITI2KEHHA
3EJIEHO-BJIAKUTHHNX
ITHOPACTPYKTYPHUX PIIIIEHD,

BPOIIAB, ITOJIBIITIA

RUBASZEK Justyna

Dr., Wroctaw University of Environmental and Life Sciences,
Wroctaw, Poland, justyna.rubaszek@upwr.edu.pl

Green corridors were designed and developed in Wroctaw, to improve the
stormwater management, decrease urban heat island and improve the air quality. On
the example of Zeromskiego Street, we have a transformation of historical street into a
green lane according to municipal standards. The proposed solutions are economical
and multifunctional. Projects innovations include new options for increasing greenery,
improving microclimate and sustainable rainwater management, making the space more
multifunctional, attractive and friendly to pedestrians.

Key words: green corridors, heat island, microclimate, rainwater

PYBALLEK KOctnHa — Haykosuin cniBpobiTHWK, BpoLnaBcbkui yHIBEPCUTET eKonorii i Hayk
npo xuTT4, M. Bpounas, MonbLya,
justyna.rubaszek@upwr.edu.pl

3eneHi kopuaopy 6ynn CNPoeKkToBaHi Ta po3pobneHi y Bpounasi Ans nokpaweHHs
ynpaBAiHHS OOLLIOBOIO BOAOO, 3MEHLLEHHS] MiCbKOrO TEMIOBOrO OCTPOBA Ta MOKPALLEHHS
IKOCTi MOBITPSI. Ha npuknagi Bynnuj Zeromskiego M1 Maemo TpaHChOopMaLLiio iCTOPUYHOI
BY/IMLL B 3eJ1eHY CMYTY BiANOBIAHO A0 MYHILMNANbHMX CTaHAapTiB. [TPONOHOBaHI PiLLEHHS
€KOHOMIiYHi Ta GaraTodyHKLUioHaNbHI. IHHOBALi NPOEKTIB BKNOYAIOTL HOBI MOXJIMBOCTI
ons 306iMblUEHHS 3eMeHi, NokpaLleHHs MikpokJiiMaTy Ta CTasoro ynpasiiHHS AOLLOBOO
BOZO!O, WO pobuTb NpocTip 6inblw 6araTodyHKLiOHANbHUM, NPUBAGANBUM Ta APYXKHIM
ONs Niloxonjs.

Knro4osi cnoBa: 3eneHi Kopuaopu, Tennosuii OCTpiB, MiKpoknimMat, 4OLL0Ba BOAA
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The city’s name first appeared
in the 1oth century probably as
Vratislava.

Wroclaw is the historical capital
of Silesia and Lower Silesia.

Total area — 292,92 km?

Population is about 642 687
inhabitants (2021)

Design of green arteries of Wroctaw

Public discussion on green and blue street infrastructure incited activities
for the development of green streets and in general city green infrastructure.
Green corridors were designed and developed in Wroclaw for the
improvement of the stormwater management, decreasing urban heat
island and improving the air quality. Some of the design proposal could be
observed in the pictures below. In details we looked at only one project —
the renovation of the Zeromskiego Street.
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The design concept of the development of Zeromskiego Street in
Wroclaw using the standards of planning and designing green and blue
street infrastructure

Duration and place of project implementation: Poland,
12/15/2020 - till now

It is an example of the
transformation of historical
street into a green lane according
to municipal standards. The
introduction of greenery and
sustainable drainage will provide
for on-site management of a portion
of rainwater, improve microclimate,
and make the space more attractive
and  pedestrian-friendly.  The
proposed solutions are economical
and multifunctional. The project
was created at the request of the
residents and with their active
participation at all stages.
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The most innovative in this design is the successful reconciliation
conservation protection requirements with the needs of residents and

ing the limitati resulting from the presence of technical
infrastructure.

WROCLAW UNIVERSITY OF ENVIRONMENTAL AND LIFE SCIENCES

Projects innovations include new options for increasing greenery,
improve microclimate and sustainable rainwater management, making the
space more multifunctional, attractive and friendly to pedestrians
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Beneficiaries and supporters: Local residents (residents of
buildings located along the street
and from the entire estate), tourists
and developers, private owners of

local business.
What are the factors of success Active residents participation,
of this GBI example? resignation of residents from some

parking spaces at the expense of
green areas



2.2.3. COMPLEX GBI
DEVELOPMENT PROJECT IN
GYOR, HUNGARY

2.2.3. KOMILIEKCHUM [TIPOEKT
PO3BUTKY 3EJIEHO-BJIAKUTHOI
THO®PACTPYKTYPU B /IbOPI,
YTOPIIIHA

MOHA Nacno

Centre for Economic and Regional Studies,
jonal@rkk.hu

Complex GBI development project in Gyor, Hungary, by green area development
and sport facilities in the old city district. Within the project, a new green area (Halacska
Park) was developed. Additionally, two green areas - Malom liget and Ady-domb, - were
reconstructed and refurbished nearby the city market, including several Smart Solutions.
The vegetation of the park was also renewed. The reconstruction of the play garden was
combined with GBI development.

Keywords: old city district, green zone, reconstruction

MOHA Nacno - Lientp ExoHoMiuHmX i PerioHanbHx Aocniakerb, YropluHa,
jonal@rkk.hu

KomnnekcHuin npoekT po3suTky GBI B [pbiiop, YropluimHa, LUASXOM PO3BUTKY
3€MeHNX 30H | CMOPTMBHKX CMOPYA, Y CTapoOMy paroHi MicTa. Y pamkax npoekTy 6yno
pO3p06NIEHO HOBY 3eneHy 30Hy (lanaubkuii napk), KpiM Toro, NOGAN3Y MICbKOro PUHKY
[Bi 3eneHi 30HK — Malom liget i Ady-domb — 6ynn pekoHCTpyiioBaHi Ta BiipeMOHTOBaH,
BKJtO4akoum kinbka Smart Solutions. Takox OHOBNEHO POCIMHHICTL NapKy. PEKOHCTPYKLIO
irpoBOro cagy noegHanm 3 po3sutkoM GBI.

Knro4osi cnoBa: ctapuin panoH MicTa, 3eneHa 30Ha, PEKOHCTPYKLLS.
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Gy6ér was founded around

= ( y - ; 450 BC by the Celts. Stephen I, the
\ — ., first king of Hungary, founded an
* et oS oett episcopate there. The town received
‘ ' its Hungarian name Gyor.
.'f?_ .E
1 Y Total area — 174,62 km?
-fl--\ ‘\\. 2 -.-‘)__”-I_.
e ,;/ ("\_ Population is about 132 735
1 4 inhabitants (2021)

Hungary, 7/16/2018 - 7/31/2020 Duration and place of project
implementation:

Main focus of the project:

A new market place was
built combined with a parking
house. The construction included
several elements of the GBI: the
establishment of a new green
area (Halacska Park) and the
revitalization of the two existing
4 green areas — Malom liget and Ady-
L LS8 domb. Malom liget includes several

sport facilities both for young
generation, elderly people and dog
keepers.

Complex GBI development project in Gy6r, Hungary: Nadorvaros and
Adyvaros are neighboring districts of Gy&r located close to the city center.
Both district is a combination of older family house area and 3 to 11 story
blockhouse area. In the center of the border of these districts the city market,
the city library and a shopping mal (TESCO) are located. Some 25,000 people
are living in this area. Among the large houses and around of this services
a park (Malom liget) and a play garden (Ady-domb) served for healthy
environment.
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Innovations:

Install Nature Base Solutions
and Smart Solutions: increasing
the capacity of GBI, serving
healthy environment by green area
development and sport facilities at
the old city district.

Results:

By the project a new market
place were built on the site of the
old one combined with a parking
house with 294 parking places.
The construction included several
Nature Based Solutions. Within the
project a new green area (Halacska
Park) were developed, additionally
nearby the city market two green
areas - Malom liget and Ady-domb -
were reconstructed and refurbished
including several Smart Solutions.
The vegation of the park also was
renewed. The reconstruction of the
play garden was combined with GBI
development.

Beneficiaries and supporters:

Citizens, Municipalities, Local
business



2.2.4. BUS STATION NIVY IN
BRATISLAVA, SLOVAKIA

2.2.4. ABTOCTAHIIIA HUBUN
B BPATUCJ/IABI, CCIOBAYYITHA

BIHUNOVA Maria

Slovak University of Agriculture, Faculty of Horticulture and
Landscape Engineering,
bihunova.maria@gmail.com

PASECNY Peter
Authorisated Landscape Architect, Slovakia

Project includes different elements of GBI: a large intensive roof garden with trees,
shrubs, flower beds, sports and play areas, vertical greenery on the walls, community
gardens, bee hives. This is an example of including greenery into architecture with
emphasis on improving biodiversity, water management of the place and improving the
quality of public open spaces.

Keywords: intensive roof garden, vertical gardening, biodiversity, public space.

BIN'YHbOBA Mapist — CrioBaLbKuii YHIBEPCUTET CiNlbCbKOrO roCMOAapCTBa, (hakynbTeT cagis-
HULTBA Ta NaHALadTHOT iHxeHepi
bihunova.maria@gmail.com

MACEYHUMU MeTep - YnoBHOBaXeHuit NaHAWadTHiA apxiTekTop, CroBayynHa
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MpoekT BKtoyae B cebe pi3Hi enemeHTn 3bI: BEAVKUIA IHTEHCUBHWIA caf, Ha Jaxy
3 fepeBamMu, Kyllamu, knymb6amu, CropTYBHUMYK Ta irPOBUMU 30HaMK, BEPTMKaIbHUM
03€e/IeHEHHSIM Ha CTiHax, FPOMaAChKUMK cafamu, 6axonmHuMmn Bynukamu. Lie npuknapg,
BKJIIOYEHHSI 3e/ieHi B apxiTeKTypy 3 HaroloCOM Ha MoKpalleHHs BGiopisHOMaHITTS,
YNpaBJiHHA BOOHWMMK pecypcamy LbOro MiCUS Ta MOKPALLEHHS SKOCTi My6nivHUX
BIZKPUTUX MPOCTOPIB.

Knio4yoBi cnoBa: IiHTEHCMBHWIA Caf, Ha [axy, BepTUKanbHE O3efIEHEHHS,
GiopizHOMaHITTS, My6AiYHMIA NPOCTIp.

City was established in 905. The
city received its contemporary name P
in 1919. N HEn
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Bratislava is the capital and
largest city of Slovakia.

Total area — 174,62 km?

Population is about 475 503
inhabitants (2021)

Source of the map: www.
britannica.com

Duration and place of project Slovakia, 05.01.2017 - 11/30/2021
implementation:

It is an example of the
revitalization of the infrastructural
object in the city including
NBS solutions and aiming to
improve ecosystem services in the
Bratislava city.

Source of the map: www.google.
com/maps
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Source: HB Reavis (2018) Source: HB Reavis (2018)

Project includes different elements of GBI: a large intensive roof
garden with trees, shrubs, flower beds, sports and play areas, vertical
greenery on the walls, community gardens, bee hives. GBI is integrated
with architecture to promote biodiversity and water management,
and to introduce public open spaces. The building is BREEAM-
certified.

GREEN INFRASTRUCTURE PLAN

VIEW TO THE ROOF GARDENS AND NIVY TOWER — THE HIGHEST BUILDING IN SLOVAKIA

Source: HB Reavis (2018)

Design project includes huge modern roof garden, which is on
several levels of bus station. This is an example of including greenery into
architecture with emphasis on improving biodiversity, water management
of the place and improving the quality of public open spaces. Place for the
community gardens, education, research (cooperation with the universities
and research centre) and sport facilities.

Innovations:

Increasing biodiversity; improving rainwater management; green
facades; nature friendly maintenance of greenery; smart space sourcing for
public park for the neighbourhood and travellers.
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hb reavis

PUBLIC ACCESSIBLE ROOF GARDEN (WITH RUNNING TRACK, PETANQUE FIELD, PLAYGROUND WITH WATER FEATURES,
COMMUNITY GARDEN, BARBECUE AREA, SPORT FACILITIES AND MANY OTHER ATTRACTIONS)

Project had strong social impact: support the social interaction;
improving mental health (relaxation gardens); extended recreation
options; and support for the local economy and tourism.

Beneficiaries and supporters: Local residents, inhabitants
of the Bratislava and surrounded
regions; foreigners and tourists



2.2.5. REVITALISATION OF THE
DUBOVA CREEK, CITY PIESTANY,
SLOVAKIA

2.2.5. PEBITAJIISAIIIAA CTPYMKA
AYBOBA, MICTO IT'€IIITAHU,
C/IOBAYYMHA

BIHUNOVA Maria

Slovak University of Agriculture, Faculty of Horticulture and
Landscape Engineering,
bihunova.maria@gmail.com

WERNEROVA Ewa
Authorisated Landscape Architect AWE ATELIER, Slovakia

The project included the revitalization of 9-km long Dubov creek. The features of the
river valley were: dumps, stink and strong water pollution (trash and sewage). The result
of the project was revitalisation of the creek in its natural shape and establishment the of
places for new fauna and flora habitats; creation of the access to the water for recreational
purposes and the revitalisation of native riparian plants at the waterfront. The aesthetical
quality of the environment has improved.

Key words: revitalization, coastal vegetation, recreation, stream.

BI'YHbOBA Mapis — CnosaLbkuit yHIBEpCUTET CiNlbCbKOro rocnofapctaa, akynbTeT cafis-
HWLTBA Ta NTaHALWAQTHOI iHXeHepil
bihunova.maria@gmail.com

BEPHEPOBA EBa - YnosHoBaxeHuil naHawadTHUin apxitektop, CnoBayuunHa
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MpoekTt nepenbayaB pesiTanisauio  9-kinomeTpoBoro cTpymka [yboBa.
Oco6mBOCTSAMU 1MOro AonuHKM Gynu: 3Banulla, CMOopIn i CunbHe 3aBpyOHEHHs BOAU
(cmiTTAM i CTiYHMMK Bogamu). Pe3ynbtaToM MPOEKTY CTano BiAPOMXKEHHS CTpyMKa
B IOr0 NPUPOAHOMY BUMMSAi Ta CTBOPEHHS MiCLb AnS HOBMX NMOMeELLKaHb dayHu Ta
dnopwu; CTBOPEHHS [OCTYNY 40 BOAM ANS PEKPEALHNX LINeN Ta BigpPOAXKEHHS MICLLEBUX
NpuBepPEexHMX POCIMH Ha y3bepexoki. MokpaLLeHO eCTeTUYHY SKICTb CepefoBULLa.

KnioyoBi cnoBa: pesitanisauis, npubepexHa POCAVHHICTb, pekpeaLlisi, CTPYMOK.

B S o S

First mention of the city dated in 1113. It is located in the western part
of the country within the Trnava Region. It is the biggest and best known spa
town in Slovakia.

Total area — 44,2 km?
Population is about 277 307 inhabitants (2021)

Source of the map: wwuw.nizketatry.sk
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Duration and place of project Slovakia, 07.01.2008 -
implementation: 10.01.2018

The project included the
revitalization of 9-km long Dubovéa
creek and the space along it,
including the development of a
green corridor supporting ecological
connectivity and  sustainable
transport in the city (using bicycles,
rollers and small scooters), and
creating an attractive and beautiful
space for walks and the rest.

At the beginning of the project
the features of the river valley were:

— vegetation was in not good
health condition;

— negative public perception of the
area due to illegal;

— dumps, stink and homeless
people;

— strong water pollution (trash
and sewage contamination);

— presence of visual barriers.

Photos: Eva Putrova (2005)

The project included several thematic blocks and activities: site survey
(based on the multidisciplinary team with participation of architect,
landscape architect, environmentalist, ornithologist, hydrologist,
environmental NGOs and etc.), local community involvement, children
education and scientific research.

E : . _: e e~ 9 e . i - l\ Sy
Photos: Eva Putrova, Eva Wernerova (2006)



3eneHo-01akuTHA iHGPACTPYKTypa B MicTaX HOCTPA/ITHCHKOTO IIPOCTOPY: 123
BUBYEHHS CIIa/[IMHY T [HKJIFOUEHHsI [I0 IOCBI/Ly KpaiH v4 \%

COOPERATION WITH THE UNIVERSITY

+ ING. ARCH. EVA PUTROVA, CSc. ING. KATARINA GECOVA, PhD.

Innovations: revitalisation of a neglected and smelly creek in the
middle of the city; financial scheme (support for revitalisation is agreed
by the municipality on annual basis); involvement of a broad spectrum of
interest groups and experts; revitalisation of the creek in the natural shape
and establishment the places for new fauna and flora habitats; creation of the
access to the water for the recreational purposes

In the result of the project were reconstructed or developed place
for community meetings and local activities, place for active and passive
recreation, for cycling and running. The aesthetical quality of the environment
was improved.

Before revitalisation After revitalisation

Photo: Vavrova (2004) Photo: CE.ZA.AR (2008); Vavrova (2015)
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Project supported the development of ecological transport in the city -
using the bicycles, roller skaters and small scooters, remain away car traffic;
has strong impact on the biodiversity conservation and led to the revitalisation
of native riparian plants at the waterfront.
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Photos: Wernerova (2016)

Beneficiaries and supporters: Locals, inhabitants of the city;
visitors and tourists and guests of
the spas (Piestany is the very famous

spa city)



2.3. 3EJIEHO-BJIAKMUTHA
IHOPACTPYKTYPA
ITOCTPAJIIHCHKHX MICT YKPATHUA

2.3. GREEN-BLUE INFRASTRUCTURE
OF POST-SOVIET CITIES OF UKRAINE

2.3.1. FEATURES OF THE
ORGANIZATION OF THE GREEN
INFRASTRUCTURE OF THE
KHARKIV CITY

2.3.1. OCOBJINBOCTI
OPTAHI3AIIII BEJIEHOI
THO®PACTPYKTYPU MICTA
XAPKIB

MAKSYMENKO Nadiya

DSc (Geography), professor, Head of the Department

of Environmental Monitoring and Protected Areas,

V. N. Karazin Kharkiv National University, Kharkiv, Ukraine,
https://orcid.org/0000-0002-7921-9990
maksmenko®@karazin.ua

BURCHENKO Svitlana

PhD student, V. N. Karazin Kharkiv National University,
Kharkiv, Ukraine,
https://orcid.org/0000-0001-5366-5397
s.burchenko®@karazin.ua

KOCHANOYV Eduard

PhD (Military), Associate professor of the Department

of Environmental Monitoring and Protected Areas,

V. N. Karazin Kharkiv National University, Kharkiv, Ukraine,
https://orcid.org/0000-0002-8443-4054
kochanov@karazin.ua
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Abstract. The analysis of the features of the organization of green infrastructure
makes it possible to identify problematic practices of managing green spaces and to
determine prospects for the further expansion of the green infrastructure of cities. Green
infrastructure should represent an inseparable network of green spaces that create
a protective frame in the city. Using the example of the city of Kharkiv, retrospective
analysis can identify the changes in the number of green spaces for public use, namely
the main forest areas within the city, parks and squares, which are the “cores” of green
infrastructure. The characteristic features of modern green infrastructure are the increase
of small squares, the low frequency of use of such objects of green infrastructure as green
roofs, green walls, green parking, the absence of such objects as rain gardens. In the
course of the research, using field and cartographic methods using the QGIS software
(version 3.22.7), an inventory of green spaces for public use in the city of Kharkiv was
carried out, and their area was also determined. So, the Shevchenkivskyi district of the
city is the most green area, it is the central district, which is the reason for both the active
reconstruction of green areas and the creation of new ones. The smallest number of green
spaces in the Nemyshlyanskyi district of the city. This is due to the small area of the district

Keywords: green infrastructure, greening, Kharkiv, green zones, recreation

MAKCUMEHKO Hapis BacuniBHa — npocdecop, JOKTOp reorpadiyHnx Hayk, 3aBigyBay
kachepy exkonoriYyHOro MOHITOPUHTY Ta 3amoBiAHOI CripaBm, XapKiBCbKWI HaLOHaNbHUIA YHIBEPCY-
TeT imeHi B.H. KapasiHa, M. Xapkis, YkpaiHa,

https://orcid.org/0000-0002-7921-9990

maksmenko@karazin.ua

BYPYEHKO CgiTnaHa BonoaumupiBHa — acnipaHT, XapKiBCbkui HaLioHanbHWIA yHiBep-
cuteT imeHi B. H. KapasiHa, M. Xapkig, YkpaiHa,

https://orcid.org/0000-0001-5366-5397,

s.burchenko@karazin.ua

KOYAHOB Epnyapn OnekcinoBMY — KaHAMAAT BINCHKOBMX Hayk, AOLEHT kadeppu
€KOIOrYHOr0 MOHITOPWHIY Ta 3anoBigHOI CrpaBW, XapKiBCbKMA HaLliOHaNbHWA YHIBEpCUTET
imeHi B. H. KapasiHa, M. Xapkis, YkpaiHa,

https://orcid.org/0000-0002-8443-4054,

kochanov@karazin.ua

AHoTauiga. AHania ocobnMBOCTe opraHizauji 3eneHoi  IHPPacTPyKTypu nOae
3MOry BM3HAYNUTK 9K NPOBAEMHI MPaKTUKW YNpaBiHHA 3€NEHVMU HACAKEHHAMM, Tak
i nepcnekT1BM ANg MNOJANbLIOr0 PO3LUMPEHHS 3eNeH0i iHbpacTpyKTypy MIcT. 3eneHa
iHbpacTpykTypa MOBMHHA SIBISITU COOOI0 HEPO3PUBHY MEPEXY 3ENIEHUX HaCaIXeHb,
O CTBOPIOIOTb Y MICTi 3axvMCHMIA kapkac. Ha npuknagi micta XapkiB aHanisyetbcsi
PETPOCNEKTVBA 3MiH Y KifIbKOCTi 3€NEHMX HaCaXXeHb 3arajlbHOr0 KOPUCTYBaHHS, a came
OCHOBHMX JlICOBUX MacCWVBIB Y Mexax MICTa, MapkiB Ta CKBEPIB, AKi € «sapamu» 3eNeHOoi
iHppacTPyKTypy. XapakTepHUMM prUcCamm Cy4aCHOI 3e1eHOT IHPPACTPYKTYPH € 36ibLLEHHS
Manvx 3a MOWEl CKBEPIB, HM3bKA YacTOTa BUMKOPUCTAHHS Takux O6’EKTIB 3e/eHOi
iHPPaCTPYKTYypW, SK 3eneHi Aaxu, 3eneHi CTiHW, 3eNeHi NapKOBKW, BiACYTHICTb TakKux
006’€exTiB, 5K AOLLOBI cagy. Y Xoai A0CHIKEeHHS NONbOBMMM Ta KapTorpadidyHMM METOAAMY
3 BUKOPWCTaHHAM nporpamHoro 3abeaneveHHss QGIS (Bepcis 3.22.7) npoBeneHo
iHBEHTapM3aLLi0 3e/1eHMX HaCaIKeHb 3arasbHOro KOPUCTYBaHHS MicTa XapkiB, Oyno Takox
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BU3HAYEHO ix nnouly. Tak, HanbinbL 03eNeHeHNM panioHOM € LLIeBYEHKIBCbKMIA paiioH
MICTa, BiH € LlEHTPaJIbHVM PANOHOM, LLO | € MPUHYNHOIO SIK aKTUBHWX PEKOHCTPYKLA 3€N1EHNX
30H, Tak i CTBOPEHHS HOBYX. HaiMeHLua KifibKiCTb 3eNeHMX HacaXeHb Y HeMULLIAHCbKOMY
paioHi micTa. Lie noB’a3aHO 3 HEBEMMKOIO MIOLLEID PANOHY.

Kmio4oBi cnoBa: 3eneHa iHPPacTpykTypa, O3ENEHEHHS, XapkiB, 3€NeHi 30HMU,
pekpeaLis.

Micrtam B paMKax HporpamMu €EBpOINEUCHKOTO 0OaHKYy PEKOHCTPYKIIi
Ta PO3BUTKY «3ejieHI MicTa» HAJA€ThCS IHBECTYBAaHHS Ha PO3BUTOK
MPUPO/IOOPIETOBAHNX PIllIEHb y TaMy3X BOJOTOCTAYaHHSI Ta BOOBIJ-
BeJIEHHs1, MiChKOTO TPAHCIIOPTY, EHEPTeTUKH, eHeproedeKTUBHOCTI Oy/TiBeJIb,
VIOPaBJIiHHA BiX0JaMHy Ta iHII 3aX0JH, fAKI IMOKPAIIyIOTh CTAJICTh MiCT
Ta aJamnTaIilio KIiMaTHYHUX 3MiH [1, 2]. [Iporpama pearisyeTbcs MUIAXOM
pO3po0OKK IUIaHy Mid IS IIOAOJIAaHHS €KOJIOTIYHMX IIpobsieM. XapkiB
MIPUETHABCA /IO IPOTPAMU Y ’KOBTHI 2021 POKY.

O6’exTH 3esieHO] IHQPACTPYKTYPH MicTa YMOBHO MOXKHA IOJUIMTH Ha
A7pa Ta KOpuaopu. Aapamu, ik IpaBUIo, BUCTYIIAIOTh BEJIUKI 3eJIeHi 30HH,
TaKi fIK MICbKi TIAPKU, Ca/ifl, CKBEPH, JIICOBI Haca/pKeHH: B Mexkax micra. Ko-
puAOpaMu IPUHHATO BBaXKATU 3€JI€HI HaCaA>KEHHS B3/I0BK BOJIOOXOPOHHUX
30H, JIIHIHHI 3aXMCHI HacaJ»KeHHs, O03€eJIeHEH] MJIAXOIMPOBO/IH, EKOMOCTH Ta
ekoayku. Ha Halll morvisi/, AOMIBHO BUALIN B OKpEMY TPYITY Mati 3a IJIOMIEI0
Ta MTYyYHO cTBOPeHi 06’ekT 31. /[0 TaKuX 00 €KTIB BiTHOCATHCSA 3€JI€Hi IaxH,
3€JIeHi CTiHU, JIOIOBI ca/id, 03€JIEHEHHS 3YIIHMHOK IPOMAaJICbKOTO TPAHCIIOP-
Ty, 3€JI€H] ITAPKOBKH, O3eJIeHEeH] OCTPOBHU Oe3IeKH Ha aBTOLLIAXAX [3, 4, 5].

Teputopii o3e7eHEHHsA 3arajJibHOTO KOPHUCTYBaHHSA SBJISIOTH COOOIO
«sipax» 3eJeHoil indpacTpyKTypH (ITapKu, CKBEPH, caau Toio). OKpiM Toro, 10
«sI7IEP» JIOILILHO BHECTH Takok 00’ekTr I[13®, oyHaK BOHU MAIOTh BiZIOBIAHI
oOMeKeHHd y IOCTYILY /IO HUX HaceJieHHs [6, 7].

[Mapk — me Tepuropisa riomniero Bix 10 rekrap, MO po3poOIsSETHCS 3 METOO
CTBOPEHHS CIPHUATINBOIO B €CTETHYHOMY 1 Tiri€HIYHOMY BiJHOIIECHHI CepeAOBHIIA
IU1st BIATIOYMHKY HaceJeHHs.

CkBep — Lie MaJia 3a po3MipoM 03eJIeHEHa TePUTOPIs, SKa € eIEeMEHTOM O0(OpMIICH-
H$ IJIOIL1, TPOMAJICBKOrO LIEHTPY, Marictpaiii. OCHOBHUM NPHU3HAUYEHHSM CKBEPIB € KO-
POTKOYACHWH BIAOYMHOK HACEJICHHS 1 TPAH3UT. Y OLIBIIOCTI BUTIAJIKIB IIJIOIA CKBEPY
ckimazae Bin 0,2 1o 2 rekrap, ajne 3yCTpi4atoThCs CKBEPH OB 3HAYHUX PO3MipiB [8].

CKBepr MOXYTh OyTH BJIAIITOBaHI B OJJHOMY MicCIli a00 pO3/IiIeH] Ha KiJIbKa Ji-
nsiHOK. CKBEpH PO3MIIIYIOTh Mixk OynmuHKaMu a0o repej; OKpeMuMH criopynamu. Lle
3aJIeKUTh BiJ] IUTAaHYBAaHHS BiATIOBIIHOTO pailoHy MicTa, po3MipiB AUISHOK, BUTBHUX
BiJ 3a0ymoBH, rpadika pyxy TPaHCHOPTY 1 MIIIOXOAIB, pO3TAIlyBaHHSA 1 apXiTeKTyp-
HOTO BUPIMIEHHSI CYCITIJIbHUX 1 )KUTIOBUX OymiBess [80].
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CkBepH, 5IKi CTBOPEHI Ha MaliJaHYMKaX 3araJlkHOMICEKOr0 abo pafOHHOTO 3Ha-
YEeHHS, Ha MPUBOK3AJIBHUX IUIOIIAX, & TAKOXK Mepel OKPEMUMH BEITUKUMH TPOMa/I-
CBKUMHU OyIiBIIIMHU (Tearpamu, My3esiMH 1 T.11.), IPU3HAYEH1, TOJIOBHUM YHHOM, IS
KOPOTKOYAaCHOTO BiIIIOYMHKY TpoMansH. CKBepH, pO3TallOBaHI HAa MaiJaHUYMKaxX
JPYTOPSTHOTO 3HAYCHHS 1 Ha BYJIUISIX, BUKOPUCTOBYFOTBCS JJIs1 OUTBII TPUBAJIOTO Ta
JTUTSAYOTO BiAMOUMHKY [8].

LlinpoBe IpU3HAYEHHS CKBEPIB IIEPe]] OKPEMUMHU OY/IiBJIAMH BH3HAYAETH-
cs1 Hacamrtepes GyHKIIMU mux Oy/iBests. Hanpukiaa, ckeepu Oiis KiHOTeaTpiB
BHUKOPHCTOBYIOTBCS BIIITKY K CBOEPiAHI (oli€, B AKMX BiBi{yBavi OUIKYIOTb I10-
yaTKy ceaHcy. Kosu ckBepy Ha IUIOIIAX 1 BYJTHIISX CTBOPIOIOTHCSA TUIBKH 3 ap-
XITEKTYPHO-IEKOPAaTUBHUMHM LJIAMH, BOHH 3a3BHYail 3aliMalOTh HEBEJIHMKI 3a
pO3MipaMu AUISHKH, i TYT YacTO BCTAHOBJIIOIOTh IIaM SITHUKU apXiTeKTypu abo
po3MintyoTh porTanu [9]. ITpoTe Ha MiAHIN OfHIE] i TIET 2K KOHITypaIil MoXxe
OyTH KiJIbKa Pi3HUX 32 (POPMOIO Ta ILIOIIE0 CKBepiB. Tak, Ha KBAJPaTHIA MiCh-
Kill IJIOIII CTBOPIOIOTHCS CKBEPH KPYIVIOi 00 KBaipaTHOI (popmu. AKIo, Hampu-
KJIaJl, Ha IUIONI, HA SAKiM IIAHYEThCS CTBOPUTH CKBEpP, JOMiHY€E Of[HA OymiBJIs,
Kpyryia popMa CKBEpY MiIXOUTh MeHIIIE, HisK ¥ TOMY BHITaJIKy, KOJIM ILIOIIA 3a-
Oy/Zi0BaHa 10 BChOMY ITEPUMETPY MPUOIU3HO piBHO3HAYHUMHU Oy1iBsiMu. [leBHe
3HAUYEHHS MAIOTh TAKOK TPAHCIIOPTHI IIOTOKH, AKi MIPOXOAATh Oijist ckBepiB [9].

TakuM YMHOM, CKBEPU CTBODIOIOTH y Pe3yJIbTaTi PillleHHs CyMH TpaH-
CIOPTHUX, QYHKITIOHAJIBHUX Ta apXiTEKTYPHO-KOMIIO3UIIMHUX TUTaHb. Hati-
YacTillle CTBOPIOIOTHCS CKBEPH MPSIMOKYTHOI, KBaIpaTHOI, KPYIJIOl i TPUKYTHOI
dopmu, ajie ckBepu MOKyTb MaTH HEIIPABUJIbHY, a iHOAI 1 ckiaaHy opmy [9].

XapaKTepHOI0O pHCOI0 «saAep» 3eneHoi iHdpacTpykTypu XapkoBa
MO’KHa HaszBaTH (OPMYyBaHHsS BeEJHKOI KiJIBKOCTI Ma/iMX 3a ILIOIIEI0
ckBepiB. IIOpiBHAHO 3 OCHOBHHUMH IIapKaMM Ta JIiCOBUMH MacCHBaMH,
CKBEDH B3HAXOAATHCA MOPSAJA 3 JKUTJIIOBOIO 3a0yZOBOI0 Ta TPAHCIOPTHUM
CIIOJIyYeHHAM, BOHH € OLIBII JOCTYITHUMH /111 HaceseHH:. OCHOBHI «Aapa»
3eJIeHOl iHGpaCTPYKTypH MOKAa3aHO Ha PUC 1.

XapkiB TmpexacTaBife co0O0 BeIUKy ypOocucTeMy, fIKa IIPOZOBIKYE
PO3BUBATHCH, KUTBKICTh MEIIKAHINB CKJIa7a€ O6ym3bK0 2-X MuH 0cib. Tlnomma
micta 350 KM2. MicTo mozisieHe Ha Q aAMiHICTpaTUBHHUX paioHiB. Jlorysasn
3a 3€JIECHUMH HACa/[KEHHAMH 3araJlbHOTO KOPHCTYBaHHS y MICTi 3/iHCHIOE
CrenianizoBaHe KOMyHaJIbHE MiIPUEMCTBO «XapKiB3eJaeHOyA». 3a JaHuMU
MicpKol pagy, y mignopsaakysaadi CKII sHaxoautscs 4077,8 ra, B TOMY YHCITI
Jlicomapk Ta 4 rifpo- i ayronapkw, 18 mapkis, 3 cajiu, 93 CKBepH, 4 HabepeKHi
7 OyJIbBapiB, 2 MeMOpiaJbHI KOMIUIEKCH ToI0. Ha TepuTopii JricomapkoBoro
rOCIOAAPCTBA 3HAXOAATHCSA 00’ EKTH IIPUPOA0-3aI0BITHOTO (POHAY: O0TaHIYHA
maM’ATKa TpUpOAM MicieBoro 3HaueHHA «[lomipku» 1 perioHaJIbHHUH
naaamadTHu napk «CokonbHUKU-IIOMipKH», a TAKOXK JIICOBUN 3aKa3HUK
MiclieBoro 3HaueHHs «I'puropiscbkuii 6ip» [7].
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YMOBHI NO3HAYEHHA

Bl Eravoimea mdpcrpyerype O’ Mexi | nasem

Jenena mdpecTRYYTYRS AQMIMICTRATMENME PaRONIE
A MCTDATHEN M MCTE TB DAROEE Kuiscoxnii

Zabynoea

Puc. 1. 3eseno-6sakTuHa iHbpacTpykTypa M. XapKis

Fig. 1. Green and Blue infrastructure in Kharkiv

Posriissnemo 06’extu 31, siki MOKHA BiJTHECTH 10 «SIZIEP» Ta «KOPUOPIB»
3arajibHOTO, CIEIiaAJIBHOTO Ta OOMEXKEeHOr0 KOPHUCTYBAHHSA 3a KOXKHUM

aMiHiCTPaTUBHUM PaHOHOM MiCTa.

B xoxi mociikeHHS IIPOBEIEHO iHBEHTApU3allilo 3eJIEHUX HACaJI»KeHb

3araJIbHOTO KOPUCTYBaHHsA Micta XapkiB (TabJ1.1).

Tabauusa 1
IHBeHTapI/IBaIIiH 3€JICHUX HAaCa/I?K€Hb 3arajibHOIro KOPpUCTYBaHHA M. XapKiB
Ne 3/n HasBa Mnowa, ra
LllegyeHkigcbKull palioH 6200
1 CapxuH Ap 17
2 Jliconapk 2050
3 LleHTpanbHuii napk KynbTypu Ta BiANOYUHKY iM. M. FopbKoro 73,6
4 BoTaHiyHun can 41,9
5 OnekciiBCbKMIN nMyronapk 19,65
6 Mapk «CocHoBa ripka» 1,6
7 CkBep marngaHy Ceoboamn 3,0
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8 Cap imeHi T. LLleByeHka 25,0
9 CkBep BOiHiB-iHTEpHaLioHanicTiB 2,6
10 CkBep 23 ceprnHs 2,0
11 CobopHui ckBep 0,6
12 CkBep TuxoHoBa 0,3
13 CobopHun y3Bi3 1,2
14 CkBep HezanexHocTi 2,0
15 CkBep 3 (pnariTokom 3 Npanopom YkpaiHm 0,7
Bcbkoro 2241,15
XonodHozipcbkul palioH 3040
16 Mapk KOHicTb 11,8
17 CasuuH Ap 11,6
18 CkBep iMeHi MeluaHiHoBa 1,0
19 Ckaep 6inst 6yanHky odiuepis 1,0
20 CkBep NOXEXHUKIB 1
21 CkBep mucnutenis 0,5
22 Cap TiBoni 0,8
23 XonopgHoripCbKMnm ckeep 2,0
24 JlicoBi HacagKeHHst 972
Bcboro 1001,7
Hoeobasapckkuli palioH 3470
25 Mapk Mupcekui ran 10,8
26 Mapk kynbTypu i BignounHKy imeHi I. KBiTkn-OCHOB’stHeHka 71
27 Kapniscbkuit cag 8,4
28 Mapk im. ®apica Cacaposa 29
29 [puropiscbkuii Gip 76,0
30 Mapk OCIro 10,2
31 YAAaHCbKMI rigponapk 54
Bcboro 169,4
OcHo8’saHCbKul patioH 4554
32 KptoKiBCbKMIA 3aKasHMK 39,3
33 Cksep Crpinka 2,9
34 CkBep BOIHIB iHTepHaLioHarnicTiB 2,0
35 Mwuxanniscbkuin cksep 1
36 YepBOHOLLIKINbHUIA CKBEP 0,3
37 Cksep epois HebecHoi CoTHi 1,8
38 Cksep Cyngiscbkumn 1
39 Mapk OcHoBa 6,6
40 OCHOB’siHCbKWIA NicC 126,6
Bcboro 181,5
Cnobiocbkull palioH 2430
41 BenosaBoacbkuin ckeep 3,4
42 ®eHTesi napk 4,5
43 BynbBap »acmiHoBui 3,4
44 Mapk MaLwnHobyaiBHMKIB 57,0
Bcboro 68,3
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HemuwnsiHcbKul patioH 2230
45 Mapk 3ycTpiy 16,6
46 BynbBap HOp’eBa 11,4
47 CkBep iM. B. XMenbHULbKOro 41
Bcboro 321
IHOycmpianbHuli paltioH 3340
48 3enenun Maw 47
49 Cksep lNynisep (im. I KaHgayposa) 1,0
50 Mapk «TpakTopo3aBOACLKUI» 9,6
51 Mapk MasikoBcbKkoro 10,7
52 OnekcaHapiBCbKUI CKBEP 6,8
Bcboro 75,1
Canmiecbkuti palioH 2270
53 CkBep delriepbaxa 0,7
54 CkBep iM. Akagemika NaBnoBsa 1,5
55 Cksep KyTakoBa 2,3
56 Mapk kynbTypu i Bigno4nHky MNepemora 45
57 Mnowa 3axucHukiB YkpaiHu 12,4
58 Cksep 3a byauHkom kynstypu XEM3
59 Mapk nam’siTi 6,3
60 KiTnapuuH ctpym 7,7
61 mubokui ap 9,0
Bcboro 84,9
Kuiscbkut patioH 4620
62 MaHxociB sip 3 gxepenom 10,5
63 Cksep MNepemoru 3
64 MonogixHuin napk 9,2
65 >KypasniBcbkuii rigponapk 180
66 KapsikiH cag 2,6
67 Mapk XKyku 17
68 TeaTtpanbHui ckBep 0,55
69 YepHULLIEBCHKNIA CKBEP 0,3
70 CkBep KoutobUHCHLKOro 0,2
71 Cksep lNypueHko 0,3
Bcboro 223,65
3aranbHa nnouja 3eneHnx HacagxeHb 4077,8

VY3arajpHIOIOYM OTPUMAaHI JlaHi, MOKHA BU3HAYUTH, 1110 HAUOIIBII O3e-
nerenuM € Ilesuenkiscbikuil paitox micra. Ileit palioH € HeHTPaIbHIM,
TaM PO3TAIIOBAaHA BEJIMKA KiJIbKICTh IAPKiB Ta CKBEPIB, a TAKOXK JIICOBI Haca-
JUKEHHS 3aTaIbHOIO IUIONIEI0 2241,15 ra (puc. 2).

Harti6inpmr Biomuii y micti napk imeni M. ['opbskoro € i omHUM i3 Ha-
crapimmux. [Tapk 6ysio 3akiazeHo y 1893—1895 pokax , a ypouucTe BiIKPUTT
0yJ10 y 1907 poIli, KOJIH MiIpocyu fepesa (puc. 3.).
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Cap:xus fAp
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ITapk im. M. l'opbkoro
Boraniunuii cap,
OsekciiBCbKUM JIyromapk
Ckeep Ha matifani CBoboau
Cap im. T. IlleBuenka
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CxBep CocHoBa ripka
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Puc. 2. OcHOBHI esleMeHTH 3eJieHO] iHppacTpykTypu IlleBueHKIBCHKOTO palioHy

Fig. 2. Key elements of green infrastructure in Shevchenkivskyi district

Puc. 3. LlenTpasbHUI HapK KyJITYPH Ta BiAMOYMHKY iM. [OpbKOTO: a) 1930-Ti pOKH,
6) MOYaTOK 2000 POKIiB, B) CyYaCHUH BUIJIS IiC/IsT PEKOHCTPYKIIil

Fig. 3. Central Gorky park a) in 1930s, b) in the beginning of 2000s,
¢) in 2022 after reconstruction
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dinancyBaHHA 31HCHIOBAIOCS 32 PAXYHOK XKUTEJIIB MicTa, 6araTo 3 IKUX,
0CODJIMBO CTYZIEHTH Ta TIMHA3UCTH, Oe31mocepeHbO Opaik yuacThb ¥ OCaIIIi
JlepeB, YCTAHOBIII IITaKiBE€Hb. Y Pe3yJIbTaTi po3Mip HapkKy (20-40 AeCATHH),
1[0 CIIOYATKY IIJIAHyBaBCs, OyB 30UIbINIeHH 10 90 AecATrH (98 ra).

JI719 1bOTO TPOEKTY creriaibHo A0 PpaHirii Oysi0 HampaB/IeHO KiTbKa
npoecopiB XapKiBCHKOTO YHIBEPCHTETY, fAKI JOCKOHAIHLHO BUBYWJIN BCI
0co0IMBOCTI iHO3eMHOTO mHapky (JIiHifiKOI BHUMIpIOBaJIM HAaBiTh BifcTaHi
MizK JlepeBaMH ), IO JIAJIO IIOYATOK I00Y/10Bi 00’ € THAHUX Y BUTSTHYTE KUTbIlE
KarmrranoBoi Ta JInmoBoi ajtel, siki TakoK HazuBaIncs ExinakHuMM.

ITig gac BilfiHU y 1941-1943 poKax napk OyB IIOBHICTIO 3pyHHOBaHUH i
IIOBHICTIO BIMHOBJIEHMH miciisA 11 3akiHueHHA. TakoxK IIifi 4ac IIOBOEHHOI
pecraBpaii 6ys10 BCTAHOBJIEHO 3HAMEHUTY KOJIOHAZy Oiss BXOZy /10 MapKy.
¥ napky g0 BiliHu OyB €AMHUM Y MicTi KeIpOBUi rail — no6au3y ExinaxkHoi
anei. Ha sxasp, raii 6yB 3HUIIIEHUH i1 Yac BilHU Y 1943 POIIi.

¥ 50-Ti pp. napk ['opbKOT0 3HOBY ITEPETBOPHUIN HA 3€JIEHUH KyTOYOK Ta
BUDIIIWIN BJIAIITYBATH TYT IIEHTP po3Bar. ¥ 2006 p. o JIHA MicTa mepen
BX0J10M 0OYJIO BiTHOBJIEHO KOJIOHA Ty 3 O00KY Bys1. CyMcbhbkoi. Tako:K BiTHOBHIU
IEeHTPpAIbHUN (DOHTAH Ta MaM ATHUK NHChbMeHHWKY M. TopbkoMy, SKUi
3apa3 3HOBY JIEMOHTOBAHO.

3apa3s lleHTpasbHUI HAPK KyJbTYpH i BigmounHky iM. O. M. I'opbkoro
Mae 1oty 73,6 ra. ITicasa peKoHCTPYKITil CyTTEBO 3MiHUBCA 30BHIIIHIN BU-
IJISA7 TapKy. BiH 3a3HaB MO3UTHBHUX 3MiH y IUIaHYBaHHI, II0 MPOSBUIIOCH
B 30HYBaHHI TEPUTOPIii, 3aCTOCYBaHHI CyJacHUX METO/IB OpraHisarii Tepu-
TOpil, y T.4. 3eJIeHO-01aKUTHOI iHpacTpykTypH (prc.). He3Baxkaouu Ha Iie,
6i0pi3HOMAHITTA (PIOPUCTUYHOTO CKJIAJTy MAPKy HE 3MEHIIMIOCH, YOTO He
CKa’Kelll IIPO IJIOI], sIKi 3alMaloTh pi3Hi BUAY i acomianil. [Tapk mae HacTy1-
HUU TTOPOIHUM CKJIAJT JEPEBOCTAHIB: KJIEH TOCTPOJUCTUH, JINTIA APiOHOIH-
CTa, KaIllTaH KiHCbKUH, aKarlis Oisa, ay0 uepenryaruii, bepe3a 6opomaByacra,
TOTIOJIS MipaMiZiaJibHa, COCHA 3BUYAaitHA, MOJIPUHA €BPOIENChKA.

3HayHuX 3MiH ocTaHHIM yacoM 3a3HaB i Cax im. T. IlleBuenka (mroma
GJIM3BKO 25 Ta), 10 3HAXOAUThCA Oe3MOCcePeTHRO Y IIEHTPi MicTa i € yobte-
HOIO peKpeariiHo0 30HOI0 XapKiB'ssH. CTBOpeHUH Ha MicCIli KOPIHHUX IITUPO-
KOJIMCTSTHUX JIICIB, HAPK CKJIAZIAETHCA 3 TPAKTUYHO MOBHICTIO CTBOPEHUX JIIO-
JuHOO TaHAmadTiB (puc. 4). PesikToBi nepeBa, 1m0 30eperiarch Ha TEPUTOPil
MapKy, MawTh cTaTyc [laM sITKH TPUPOJIN Ta OXOPOHSIOTHCA JIEPKABOIO K
06’ext [13®. Y caay 3ibpaHo moHa 1 100 MOpij Aepes i varapHukis. Hai6inpm
MOIIMPEH] IIOPO/IU JIEPEB: KJIEH TOCTPOJIMCTUH, JINIA APiIOHOJHNCTA, KAllITaH
KiHCBhKUH, akamif 0ina, siceH 3BMYaiHuil, 6epe3a O0opoAaBuacra, ropoOuHa
sBuuaiiHa. B Cazgy im. T. [lleBueHKa IIMPOKO BUKOPUCTOBYIOTHCA KUJINMOBI
KJIyMOM i ra30HHU J€KOPATHBHOTO THUILY, IIPO IO JIeTAIbHIIIIEe HAETHCA Y PO3-
It 3.3 miel MmoHorpadii.



134 _ Green & blue infrastructure in post-USSR cities:
m exploring legacies and connecting to v4 experience

Puc. 4. KummoBi kiiym6u B3710B3K TpaMBalHUX KOJIil Ha rpocrt. HesasexkHocTi

Fig. 4. Carpet flowerbeds along the tram lines on the Independence prospect

CapskuH fIp — mie ojHa 3 HAWOINBIN BiABiAyBaHUX peKpeariiHUX 30H
[lleBuenKiBCHKOTO paiioHy. B reomopdosiorivHOMy BiiHOIIEHH] — 1€ 6as-
Ka 3aBJIOBXKKH IIOHAJ 12 KM, [0 JHUIIY SKOI NMPOTiKaB mMupokuii Cap:KuH
CTPYMOK, aJjie BiH OyB 3acUIIaHUU P OYAIBHUIITBI. BTiM 3aJIUIIKK CTPyMKa
30epersucs, i roJIoBHe — 306eperyiocs AKEPEJIO YICTOl MUTHOI BOAH, SIKA PO3-
JIMBAETHCA i) MapKoto XapkiBchka 1. Cxuu 6ayiky 3a/IepHOBaHi, a B peKpe-
anifiHii 30Hi 311 ICHEHa PEKOHCTPYKILis, ITiJ] Yac AKOi IPUPOIHUH TaHAmadT
MOBHICTIO OYB MepeTBOpeHui (puc. 5).

Ocob6uuBicTro opranizarnii 3esieHoi iHgpacTpyktypu y llleBueHKiBCbKOMY
palioHi € NMOBCIO/IHE MCKPETHE PO3MIIlleHHS CKBEpiB Ta 3eJIeHHX MahjaH-
YUKIB 7151 BiAIOYHMHKY. OCOOIMBO BaXKJIMBUMH € O3€JIEHEH] IIAXOIPOBOH.
Tak yrBopuBcs ckBep HesasexxHocTi Ha MicIii 30HU BiiUy>KeHHs TpPaMBaliHO-
ro nuisAxy. Hartenep npotsarom BereTaniiiHoro nepioay daxisisamu KIT Xap-
KiBOJ1aroycTpiii Ha cMyrax B3/[0BK TPaMBaHHUX KOJIiH BUCAIKYIOThCS KHJIH-
MOBI KJIyMOH Ta JIOTJIAAE€ThCS Ta30H (pHUC. 4).

3HauHa yBara KOMyHaJIbHUMHA C.TIy>K6aMI/I l'IpI/I,E[i.TIHGTI)CH 3€JICHUM 30HaM
BCEpE]_II/IHi JKUTJIOBUX KBapTaJIiB, e 10 HEAABHBOI'O 4YaCy IIPAKTHUKYBaJIOCh
IIOBHE BUHUIIIECHHA TpaB’HHOI‘O IIOKPOBY.

Ha teputopii Xo104HOTipChKOT0 parioHy Micta XapKoBa 3HAX0UThb-
cA 8 mapkiB Ta CKBepiB, HAHOLIBIINMHU 3 IKUX € Hapk «IOHicTh», OsekciiB-
CHKHI Jiyronapk ta BosoHTepebkuii mapk (puc. 6). OsekciiBChbKHH Jyronapk
PO3TaIIOBAaHUH y HMiBHIYHIA YaCTHHI MicTa i Mae momgy 60 rekrap, B TOMY
YHCITi 25 reKTap Ha TepUTOPii X010/1HOTIpChKOTO palioHy. Bin OyB cTBOpeHMIT
B 1962 porii, 6is11 OyiekcilBCHKOT0 BOJIOCXOBHINA piuku JIonaHb, HA TEPUTOPIi
JIBOX paiioHiB, IlleBueHKiBChKOTO Ta X0JIOAHOTIPCHKOTO. METOI0 CTBOPEHHS
JIyroIapky OyJI0 CTBOPEHHS peKpealliiiHol 30HH 0iisg OJIeKCiiBCbKOTO BOJIO-
CXOBHIINA piuku JIomaHs.
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Cao imeni T. I. Illeguenxa

Iapxk imeni M. I'opvko2o

Puc. 5. HatiBimominri pekpeartifini 30HU MicTa Imicjisi peKOHCTPYKITii

Fig. 5. Most well-known recreational areas of the city after reconstruction
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YMOBHI HO3HAYEHHS

1. OJIeKCiiBChKUI JIyTOmapK
3. CxBep «I10oKeKHUX»

3. BosonTepcpkuii mapk

4. ITapk «IOHicTb»

5. CkBep «/100pOAEIbKOTO»
6. CxBep «OdinepiB»

7. CkBep «MetaniHoBa»

8. Cax «TiBomi»

Puc. 6. OCHOBHI esleMeHTHU 3eJ1eHO01 iHGPACTPYKTYypU X0JIOHOTiPCHKOTO PAaHOHY

Fig. 6. Key elements of green infrastructure, Kholodnogorskiy district

Takox JIyronapk BUKOHY€E EBHI 3aXHUCHI (PYHKIII, TOJIIMIITYE MiKPOKJTi-
MarT pafoHy, MOKPAIIYE TEIIJIOBUI PeXKUM, IOIJIMHAE 3a0py/IHIOI0Yi PeYOBH-
HHU 3 aTMOC(EePHOTO0 IOBITPSA Ta 3HIKYE PiBeHb IIyMYy BiJ MiANPHEMCTB, IO
3HAXOAAThCA Ol Jlyromapky.

Ha Tepuropii JIyronapky icHyIOTh Taki (pyHKI[iOHATIbHI 30HU:
—  (iBKyIBTYpHO-03710pOBYA — CIIOPTUBHI MaWIaHYNKH 1 TIJTSKI;

—  THUXOTO i IPOTYJITHKOBOTO BiAIOYMHKY — 3aiMa€ OLIbIIY YaCTUHY IapKY,
XapaKTepU3y€eThCs MPUPOJHUM MaJIbOBHUYHM JIAHAIIADTOM;

—  JUTAYOTO BiJIMIOYMHKY — 3HAXOJIUTHCA Ha HE3HAYHOMY BifJajIeHHI BiJl
BXO/IiB;

— rocrojapchKa 30HA — AiIAHKA Ha mepudepii Jyromapky 3 BUI3ZIOM Ha
MIPUJIETJIi BYJIHIT.

JIpyToio 3a po3MipoM peKpeariiiHO 30HOI0 X0JI0THOTipChKOTO PAHOHY
€ nmapk «IOwuicte». I[lapk 6yB cTBOpeHUil B 1978 pomi 6insg mikpopaioHy
3aM0THHE, B MiBAEHHO-3aXiAHINA JyacTuHi paiiony. Ilioma napky ckianae
7,2 rekTtap. Ilapk po3MiIleHo Ha AIAHKaX O0JIOTUCTOI MICIIEBOCTI 3 METOIO
CTBODEHHS 30HU BiJIMOYHNHKY JIJISI MEIIKAHIIB 6araTonoBepxoBUX OYAUHKIB
Ta JJIA 3aXUCTY Bii BUKUIB MPOMUCIOBUX MiIMPUEMCTB, 1110 3HAXOAATHCSA
0ina mapky. [TouaTkoM icTopii mapKy BBasKa€ThCSA MOABA JUTSAYOTO MiCTEUKa,
1[0 BKJIIOYAJIO KiJIbKA IiKaBUX 00 €KTiB (pHc. 7).
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i i

dopmeus Kyavmosuil napososux Jlepeé’saHi ckyavnmypu
Puc. 7. Tak Burnazas napk lOnicTs panimre

Fig. 7. Yunist park in the past

Ha TepuTopii napky «IOHicTb» icHyBasu Taki (pyHKI[iOHATIbHI 30HU:

—  30HA KYJIbTYPHO-PO3BAXKAIBHUX 3aXO0/IiB — IIEHTPaJIbHA ILIONIA B APKY,
[0 CTBOPEHA JIJIs TPOBEIEHHS KYJIbTYPHUX 3aXO07IiB;

—  Gi3KyJIBTYPHO-03/10POBYA 30HA — CLIOPTHUBHI MalJaHUNKH;

—  THUXOTO i IPOTYJITHKOBOTO BiATIOYMHKY — 3aiMa€ OLIbIIY YaCTUHY MapKY,
XapaKTepU3yeThCsl MAJIbOBHUYUM JIAHAIIADTOM;

— 30HA JUTAYOIO BIAIOYHHKY — JIEKiJIbKA OUTAYNX MaWJaH4YUKIB, AKI
3HAXOJATHCH BiJOKpEMJIEHO HA HE3HAYHOMY BijjflaJIeHHI BiJ| BXO/IIB.

Ha tenepimnHiii yac mapk 3a3HaB IEeBHUX HETaTUBHUX 3MiH, IO IIOB’A-
3aHi 31 3HOIIEHHAM OOJIaJiHAHHS, PyHHYBAaHHAM €JIEMEHTIB, 3apOCTaHHIM
YarapHUKOM 1 py/IepajibHOI pOCTHHHICTIO. [IpoTsiroM 2012—2013 POKiB B
mapky OyJsiv mpoBezieHi MaciTabHi poboTH 3 Horo 6J1aroycTpoIo, ajie BOAHI
00’eKTH TIapKy — CTAaBOK i /izKepesio MoTpebyioTh OHOBJIeHHs ( puc. 8.).

Puc. 8. Cyuacuuii Bursis repuropii napky IOnicTs

Fig. 8. Yunist park nowadays
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Puc. 9. Ecki3 npoekTy pekoHCTpYyKIil mapky FOHiCTh Ta HOBUI CIOPTUBHUH 00 €KT

Fig. 9. Sketch of the reconstruction design for Yunist park and new sports site

Ha TemnepimHiii yac po3po0yieHO MPOEKT PEKOHCTPYKINii MapKy, eckKi3
SIKOTO TIOKa3aHUM Ha PUC. 9, Ta BXKe PO3I0YaTo MeBHI pobotu (puc. 9) [10].
ITapk 3akpuTHil /IS BiABilyBaHHA HaceJIeHHs, ajie IIeBHA KaTeropis micrie-
BUX MEIIKAHIIB IPOJOBKYIOTh HAOUPATH BOAY B /iKepesii. Taka MpakTHUKa
3MYIIIY€ TPOBECTHU JAOCTIIKEHHS SIKOCTI BOAY 1 iHOpMyBaTH HaceJIeHHS PO
JIOIIUTBHICTB 11 BUKOPUCTAHHA /IS MUTHUX MTOTPED.

B icropuuniti vactuHi XOJIOZHOTIPCHKOTO paHOHY 3HAXOAUTHCA
BostonTepchkuii mapk. [Tapk 6yB cTBOpeHUH Y APYTii TOJIOBHHI 1940-X POKiB
Ha MicIii craporo kiazoBuina. Iloimma napky Ha MOMEHT CTBOPEHHS CKJIa/1ajia
5 rekrapiB. IIpore mig yac 3aby0BH MiKpOpaloHy 6araTonoBepXOBUMHU
OyIMHKaMU IUIONIA MTAPKY 3HAYHO 3MEHIITUJIACh i CKJIaJIa€ 2,5 TeKTapH.

Ha TepuTopii BosioHTepchKoro mapky icHyoOTh Taki (yHKIIIOHATBHI
30HMU:

30HA KYJIPTYPHO-PO3BAXKAJIBHUX 3aXOJiB — I[€HTpPaJbHA IUIOIIAJKA B
MapKYy, 1[0 CTBOPEHA JIJIsl IPOBEJIEHHS KYJIbTYPHUX 3aX0/IiB;

—  (isKyIBTYpHO-0310pOBYA 30HA — CIIOPTHUBHI Mal/IaHYNKU;
—  THXOTO i IPOTYJITHKOBOTO BiJITOYHNHKY — 3aiMa€ OLIbIIY YaCTHHY MTApPKY;

— 30HA JUTAYOTO BiATIOYMHKY — JIEKiJIbKA MUTAYNX MaWJIaHUYUKIB, AKI
3HAXOAATHCA BiOKpeMJIEHO Ha He3HAUHOMY BiiasIeHHi Bi BXO/iB.

CxBep «IlokeXHHX» pO3TAIlIOBAHWU B MIBJEHHIM 4YacTHHI XOJIOZHO-
ripceKOro paiioHy, Mixk Bys1. [ToaTaBehKHiA NIUIAX i Bys1. Biarosimenceka. Foro
oA ckiiasae 1 ra. Ckeep 6ys10 CTBOPEHO y 1973 poIli B 03HAMEHYBaHHSA 150-1
PIYHUII TOXKEIKHOI 0XOPOHHU MicTa XapKoBa. Y CKBepi BCTAHOBJIEHO ITaM SITHUK
MOYKEXKHUKAM i MamM ATHUH 3HAK 3aru0JIMM Bij| HacIikiB aBapii Ha HAEC.
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Puc. 10. 3eseHo-061akuTHA iHpacTpykTypa HoBoGaBapChKOTO paiioHy

Fig. 10. Green and Blue infrastructure in Novobavarskiy district

CkBep MpU3HAUYEHUH TOJIOBHUM YHHOM /IJISI KOPOTKOYACHOTO BiJIITIOYNHKY
MEIIKAHIIB paliOHy, a TaKOK CTBOPIOE IMIIIOXIAHUHN MPOXiJ MiXK BYJIUIIEIO
ITosiTaBChKUH NUIAX Ta ByJinIer0 biiaropimeHchka.

OpHyM 3 HaWMEHIIMX 3a pO3MipaMH CKBepOM XOJIOZHOTiIpCHKOTO
paiiony € ckpep «JloOposernbkoro». BiH 3HaX0AUThCS B iCTOPUYHINA YacTHUHI
XosomHoTipchbkoro paioHy Jluca ropa Ta OyB CTBOpeHHI y 2011 POII.
[Ipu3sHayeHHAM CKBEPY € KOPOTKOYAaCHUH BiJIMIOYMHOK MEIIKAHI[IB PaioHY,
i, KpiM TOTO, BiH € MiCIIeM JUTSYOTO BiATIOYHNHKY.

3arajioM MapKu Ta CKBepH XOJIOAHOTIPCHKOTO PalOHy 3HAXOSATHCS
B HAIIIBIIOKUHYTOMYy cTaHi. lle moB’s3aHO 3 THUM, IO MaiKe BiJICyTHE
(dinancyBanHsa. OCKUIBKM MapKu Ta CKBepU XOJIOHOTIPCHKOTO PaHOHY
3HaXO/AThCA B NepudepiiiHiil yacTuHi Micra XapkoBa, TOMy HE € 30HOIO
BIIMOYMHKY /I yCiX MENIKAHIIIB MiCTa, a TAKOXK /IS TYPUCTIB 3 iHIITUX MICT.
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Ha teputopii HoBoGaBapchKOTo palioHy JiepeBOCTaHH MTPECTaBIeH
rOJIOBHMM YHHOM JlicAMH Ha BOJOZLIAaX, Je JAOMiHyHO4oK ¢opMalli€cn €
ITUPOKOJTUCTAHO-MiIaHi Jjricu (Jry0opaBu).

JlepeBocTaH TakuXx AyOpaB I'yCTUH, 3 PACHUM ITi/ITICKOM, HOTO CKJI1a/Tal0Th
ny0 3BUYANHUM, ICEHh BUCOKUH, KJI€H IIOJIbOBUH 1 BUAM LIBMOBUX: Oepecr,
B’s131. [JIbMOBI YacTo € JOMiHAaHTaMU IEPIIIOTO i IPYTOTO J€PEBUHHUX SIPYCIB.
SIceHIO TaKO’K HAJIEKUTH TOJIOBHA POJIb B YTBOPEHHI HacaJyKeHHs, Jie BiH
CIIiBiCHY€ B IIEPIIIOMY APYCi 3 [yOOM i KJIEHOM, a B IDyTOMY — 3 1JIbMOM.

Jly6 He CKpi3b € BHKJIIOUHHUM JOMIHAaHTOM, B II€PIIOMY ApPYCi BiH Ma€
JIOMIIIIOK 3 SICEHIO, a Y TPETHOMY YacTO YTBOPIOE ToJior. IToboBUi KieH
TaKOK TPA€ IIOMITHY POJIb B CKJIA/Ti /IEPEBOCTAHY, TIOETHYEThCS BiH 3 PI3BHUMHU
BUJAMU 1IbMa i siceHsA. YarapHUKOBUU SPYC CKJIAAAIOTh KJIEH TaTapChbKHI
(zaBBUIIKKM A0 6-7 M), JillfuHA, OEPECTOK, CBUUHA KPOB SHO-YEPBOHA,
KpyIIMHA JIAMKAa. B YarapHUYKOBO-TpaB’SHUCTOMY SIpyCi paHO HaBeCHI
poaiBiTae OaraTo edimepoiniB: xoxyaTka I'aytepa, xoxsatka Mapmasuia,
BITPAHHULA JIIOTUKOBA, UHCTAK BECHSHWI; IIi3Hillle — KOHBaJIis TpaBHEBA,
PAO0YUK PYCHKUH TOIIO. 3 TPYIIU POCJIMH, IO MAa€ TPUBAJIUHI TEPMiH BereTalrii,
BUJIVISIIOTBCA JTy/THUK JIICOBHM, KPOITMBA JIBOZIOMHA, Bajiep siHAa, OOPIIOBUK
cubipchKU, XMiJib, Oy/Ipa BOJIOCHUCTA, 3F03HUK EBPOITEHCHKUN TOIIIO.

[Moxexymu B mpuUTEpacHUX MOHIKEHUX JIAHKAX 3aruiasu Jlomaxi i Vo
3yCTpiUamThCSA HU3WHHI BUIBXOBHUKU. I[li/UTiCOK B HUX MaiKe BiZICyTHIH.
I3 yarapHUKIB 3ycTpi4alOTbCA CMOPOJIMHA YOPHA, KaJWHA 3BHYAKHA Ta
KPYIINHHUK JIAMKHHA. B TpaB’sHOMY NOKpHBi — IIUTOBHHUK (060JIOTHUM,
IIUIYBaTHUH); PSACHO TIPEJCTaBJIEHI OCOKU: CTPYHKA, JIEpHHUCTA, OGeperosa,
pijiliie — IBOpSAHA.

Tpap’ssHUI MOKPUB MaPKIB i JIYK CKJIaIAETHCA i3 KOHIOIINHHY, TOPOIIIKA,
JIIOLIepHY, 3Bipo6os i T.iH. OKpeMy Ipyly CKIaJIaloTh Oyp’sHH, SAKi POCTYTh
MOBCIOM HA MoJisx (Oynsk, Mupiii); Ha 3a0py/IHEHUX 1 TOKHMHYTHX MiCIIfX,
BUTONTAHUX CKOTUHOIO (IOJIMH B3BUYAWHUM, KPONWBA, OYyJAK, JIOIYX,
YHCTOTLJI, JI000/1a TOIIO); B3/IOBK AOPir (Ky1p0a0a JrikapchKa, CIIOPHUIIL, Pi3Hi
BHU/IM TIOOPOIKHUKY TOINO). Jlesiki Oyp’siHU 3’ SIBWJINCH Y HAC 3 IHIINX KpaiH
(amb6po3sis, MIypHUITHUK). PO3MOBCIO»KEHHIO OYp sIHIB CIIPUsIA MisIJIbHICTD
JIIOAWHH, 0cOOJIMBO 3eMJIep0o0CTBO. Byp’ssHU CTiliKi 10 30BHIIIHIX QaKTOpiB
(mepenaziB Temmeparypu, 3aMOPO3KiB, IOCyX), IIBUJIKO PO3BUBAIOTHCH,
37IaTHI pO3MHOKYBaTHUCh JIEKJIbKA Pa3iB Ha piK, MAalOTh PO3TATHYTHUH IEPiof
MPOPOCTaHHs HAaCiHHA TOIIO [11].

B mexxax paiioHy icHye 7 peKpealiiHHX 30H, a came: IapKH, Cajwu,
riziponapk i cocHoBui 6ip (puc. 10). Hatibinbiy mwiornny mae I'puropiBcbkuii
0ip — ocepefok cocHOBOro Jicy Ha OopoBiki Tepaci p. Yau. lle sicoBuit
3aKa3HHK MICIIEBOTO 3HAYEHHS, 00'€KT IIPUPOTHO-3AI0BITHOTO (HDOHAY MicTa
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napxk imeni I'. Keimxu-OcHo8’asHeHKa Kapniscokuii cao
Puc. 11. O6’extur 3BI y HoBoGaBapchkoMy paioHi

Fig. 11. Green and Blue infrastructure sites in Novobavarskiy district

XapkiB. Bin 3acHoBaHU# y 1999 porii i 3afimae oy y 76,0 ra. [Ipecrasise
co0010 YHIKaJIbHUN COCHOBHH JIiC IITYYHOTO ITOXOKEHHA HA HaJ3aIIaBHIN
Tepaci gosimHY p. Yau. HacamkeHHs BikoM 80 pOKiB, OTOUYEHI KUTJIOBUMU
kBaprasiamMu. Micie 3pOCTaHHS PIiAKICHUX BUZIB POCJIWH, 3aHECEHHUX [0
UepBoHOi KHUTH YKpaiHu Ta YepBOHUX CITUCKIB XapKiBIUHH.

HatictapomaBHillIMM 3 HUHI JIIFOYMX MAPKIB JiesKi Kpa€3HaBIIi BBAXKAIOTh
came mapk imeni I'. KBitku-OcHoB'ssHeHKAa. BiH OyB 3acHOBaHUU y 1770-Ti
poxku. ITapk HEOTHOPA30BO PEKOHCTPYIOBaBCA Ta epeby/1oByBaBcs. Ty 6ys1o
KiJIbKa JIbTAHOK, ajiel I KIHHUX ITPOTYJIIHOK. 1830 POKY ITapK IPUKPACHIIH
poazapii, a 1889-ro — BiaBigyBauiB pazyBasiu moHaz 80 mopin JepeB. 3a
CBOIO icTOpir0 mapk 3ycTpiuaB 6arato BiJIOMHX OCOOHCTOCTEH — Bij] caMoro
MermrkaHs miel Tepuropii I'. Keitku 1o xymoxkauka 1. AiTBa30BCHKOTO, AKUH
3YMUHABCA B MAETKY, 10 OYB y APKY.

[TocTynoBo opaHkepei, mapk 3 BIKOBUMU IybaMu, CTPYHKHUMH COCHAMH,
JIOTJITHYTUMU aJIesIMHU IPUXOJIUB Y 3aIyCTiHHA. JIuIe y 2020 potii BigbyJiack
PEKOHCTPYKIliA CTAapOBHHHOTO TMapKy: 3'SBWwincsad (OHTaHU, Kackaj Ta
aKypaTHUH 3eJIeHUH Tra30H, OCBITJIEHHA. BilpeMOHTOBaHI JOPIMKKU, AUTAUI
Ta CIIOPTUBHI Mal/IaHYUKH.

Ilefl mapk € €IMHOI0 BEJIMKOIO 3€JIEHOI 30HOI0 JIBOX JOBKOJIHIIIHIX
palioHiB, sIKa JaBHO BUMarasa 6;1aroyctpoto (puc. 11).

KapmiBcpkuil cajp po3TamoBaHUM MiK palioHamMu XapKoBa 3 icTo-
puuHuMu HazBamu KapmiBka Tta HomoceniBka. B xinmmi XVIII crosmiTTs
e micre OyJI0 BiJoMO KOXKHOMY TOPOJASHHHY, OCKiJIBKHU B caAy KYIIIiB
KopomoBux Owio Halikpale mkepeao. Y 1867 pomi conagkoemiri
KYII[iB MpOAau caj 3 JPKepeaaMu, siKi Majid BeJMKe 3HAYeHHA IS
BOJIOTIOCTAYaHHA, MICTy 3 yMOBOIO, Im00 3a HUM Oysio 306epexeHO
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Ha3By «KapmiBchbkui caz» — BOHO 1 TOHWHI 30epe:keHO. 3arajbHa
mwioma —8,4 ra. CroroziHi KapmiBchkuii caz, Ha IyMKY TOpO/isTH XapKoBa, —
HaHpOMaHTHUYHIIIE MicIle micss «/[3epKabHOTO CTPYMEHSI».

Ha Tepuropii OCHOB’AHCHKOTO paliOHy pO3TAaIllOBAaHO 8 MAapKiB Ta
CKBEpIB, JIiCOBI HACa[’KEHHS, a TAKOXK OJUH 00 €KT MPUPOAHO-3AIIOBIIHOIO
douay MmiciieBoro 3HaYeHHs 3araJbHOIO IWIomielo y 181,5 ra (puc. 12). Bin
3arajJIbHOl IUIONII paioHy Ii 00'€KTH 3esieHOl IHQPACTPYKTYpH CKJIAJAIOTh
JIule 6JIU35K0 4%.

TigposioriuHuii 3aKa3HUK MiCIIeBOT0 3HaUYeHH: « KpIoKiBChKuUli» 3aiiMae
oty y 39,3 ra. IlizmopsaikoByeThcss XapKiBChKill MichKill paji. Tepuropis
[[IHHA 3HUKAIOUNMU CEPEJOBUINIAMHY iICHYBaHHS POCJIUH, fKi 32 BepHChKOIO
KOHBEHITIEIO IMi/IJIATAaI0Th OXOPOHI.

JlicoBi HacajKeHHsA y MiBJIEHHIM YacTHHI palioHy Ha3uBaloTh e «Oc-
HOB’STHCHKUM JIiICOM» 3 IEePEeBAKHO XBOMHUMH Mopogamu. Ilnoma Macusy B
MesKax MicTa ckjiagae 126,6 ra. ITopsa 3HAXOAUTHCA TakoxK 03epo OcHOBa —
KOJIMIIHIN TiIaHui kap’ep. Pazom 1s tepuropis ckiaziae OCHOB SHCHKUMT
rizponapk. Ha Tepuropii 03epa po3TamoBaHo IUISHK Ta 30HY BiZIIOYNHKY.

CxBep «Crpiska» 3HAXOAUTHCA Yy PpailoHI 37UTTA pivuok XapkiB Ta
Jlonanp. TepuTopilo CKBepy pPEKOHCTPYIOBAJIM KijlbKa pasiB — Tmepiia
PEKOHCTPYKIlisl Biz0ysiach y 2010 pori, pyra y 2018 poni. Ha Tteputopii
CKBEpY BIIODSIIKOBaHA HaOeperkHa, dyepe3 PiuKy IPOKIAZEHO IiIIOXiTHUI
MiCT Ta PO3TallIOBAHO YOBHUKOBY CTaHIIiI0. TepUTOpis CKBEPY KOPUCTYETHCS
BEJIMKOIO IOIYJIAPHICTIO CepeJl HaCeIeHH.

o

YMOBHI NO3HAYEHHA

= Me:i OCHOB'AHCLKOTD paioHy 1 - Tigp i4HMA i ]
3enexa inppacrpyrrypa anavennn «Kplokiscbkuits

s GNAKWTHA IHGPaCTPYKTYpa 2 - OCHOB'AHCHKHM NicOM»
3abynosa 3 - Napk «OcHoBan

4 - Ckeep «Crpinkas

5 - Ckeep «l'epoie HebecHoi Cothin
6 - Ckeep «CyaniBcoKnin

L =i \ 7 - CxkBep «MuxainiscuKmiis
e \& s \ 8 - Ckeep «Boinie inTeprauionanicries
r—ﬂ.. L ,‘.. T —

Puc. 12. 3eseHo-01akuTHA iHPpacTpykTypa OCHOB’STHCHKOTO PalOHY

Fig. 12. Green and Blue infrastructure in Osnovyanskiy district
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ITapk «OcHOBa» pO3TAaIIOBaHWM y CIIAJILPHOMY paioHI Micra, mopsz 3
TEPUTOPIEIO0 MAPKy 3HAXOAUTHCS CTA/Ii0OH Ta Kopiryc YkpY3T.

OxpiM 1BOrO HA TepUTOPil palioHy pO3TAIIOBAaHI HEBEJHKI CKBEPH
wiomnielo He Oinbmie 2 ra. Ile ckBepu «BoiHIB iHTepHaIioHAJICTIB»,
«MuxainiBebkuii», «YepBoHOmIKiIbHUNE», «I'epoiB Hebecuoi CoTHi»,
«CyIiBCbKU».

YV Cino6igchkoMy paMOHI OCHOBHUMU DEKpeariiHUMH 30HaMU
3eJieHO01 iHpacTpyKkTypu € napk «MammHoOy/1iBHUKIB», «DeHTe3i-apk»,
«Besio3aBoachKHII» CKBEP Ta 03eeHeHUH JKacMiHOBu OysibBap (puc. 13).

DeHTE3i-MTADK — TAPK-BHC-
TaBKa ITif] BiIKpUTHUM HEOOM, AKUI
BIIKpWIM y 2021 pormi Ha Micmi
craporo ckBepy. Hemostikom nporo
MAPKY € [IOBHE 3aKPUTTS TEPUTOPIi
MapKy 3 METOK OXOPOHHM BHC-
TAaBKOBUX 00’€KTiB. PaHile ckpep
MOEAHYBaI By, ILIexaHiBCbKY
Ta ByJ. /JIHITPOBCBHKY, MiCIIEBi
JKUTEJTI BUKOPUCTOBYBAJIM CKBED
UL 3AHATH CIIOPTOM, BiIITOYMHKY,
MPOTYJISTHOK 3 JITbMHU, K THXE
MiCIle, O/THAK TeNep Yepe3 IMapK
MOXKHA TIPOUTU JIUIIE Y TOMUHU
Woro poboTH, a EeKCIOHATH
MAaIOTh CBITJIO Ta ayzio-edekTH y
BEUipHili yac.

1-MNapx «MawwuHobyaisHuKiB»
2 — «®eHTe3i-NAPK»

3 — Beno3asoacuLKuil ckeep

4 - Kacminoeuit Bynseap
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YMOBHI NO3HaUEHHA
— Mei CnoBiacokoro p-Hy
3enewa indppacTpyxTypa

[ 6rakvTHa iHpacTpykTypa
3abynoea

BynbBap Kacminosuit
IIpeJiCTaB/A€ COD0I0 IIIHUPOKY
ajiero, Mo OOUZBI CTOPOHH KOl
MIPOXO/IUTh TPODK/IKA YaCTHHA
Ta KUTJIOBI OyauHku. BymsBap
3’ABUBCA y 60-Ti pOKM XX CT. L Puc. 13. BesneHo-6akurHa iHdpacTpyKTypa
yac 3a0y/loBH MiKpOpaHoHiB. Cr06icbKOro paiony
V zaximHuil YacTHHI MeXye ue-
pe3 MPOLKIKY YaCTUHY 3 TEPHU-
TOpi€lo mapKy 3ycTpid.

Fig. 13. Green and Blue infrastructure in
Slobidskiy district

Mapx MammHOOYAiBHUKIB OYB 3aKyIafieHUi y nepurii moygoBuHi XX CT.,
HUHI IIOINA MapKy CKJaazae 0u3bkKo 100 ra. [lapk Mexye 3 MpOMHCIOBUMU
mianpuemcrBamu Ta TEIIl. JloBruii yac 3HaXOJUBCSA y 3aHEI0AHOMY CTaHi,
poboTu 3 61aTOYCTPOIO IOYATH IMPOBOJUTH Y 2019 porii. IIpote came BiacyT-
HIiCTb Oy/Ib-AIKMUX POOIT 3pOOMIIN II0 TEPUTOPIIO OLNbIIIE CXOXKOI0 Ha JIiC, HiXK
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Ha mapk. OxHieo 3 mpobseM mapky € 3a0y7oBa y WOro MiBHIYHIA YaCTHHI,
ILTOIIEI0 OJIN3BhKO 10 Ta. TepuTopis 3aKpuTa MapKaHOM OijIbIlle 10-TH POKIB.
¥V 2019 porii 3’IBIJIOCS OTOJIOIIEHHS PO Mpojax i€l minsaku. 1inpoBe npu-
3HAUYEHHS 3a KaJIaCTPOBHUMHU JIAHUMH BU3HAYEHO «OY/IiBHUIITBO Ta TOZAIbINA
eKCILTyaTallisl afMiHICTPaTUBHUX, CKJIQJICBKUX, TOPTOBUX Ta iHIIUX 00 E€KTIB
KOMEPITIHHOTO MpU3HAYEHH 3 HEOOXIiTHOIO iHDPaCTPYKTypPOIO».

Beno3aBojchkuil CKBEp PO3TANIOBAHUH MOPSI/L 3 JKUTJIOBUMH MAaCHBAMH
Ta MPOMUCJIOBOIO 30HOIO y MUHYJIOMY — 3apa3 TEPUTOPifA aKTUBHO 3a0yz0-
BYEThCS JKUTJIOBUMU OyTMHKAMU.

Tepuropisa mapkiB i ckBepiB ckiamae 2,8% Bix Tepuropil paiioHy,
MpOTe 3eJIeHy iHPPaCTPYKTypy pPalioHy 3a0e3IeuyroTh 3eJIeHI Haca/yKeHH
MPUOYAUHKOBUX TEPUTOPIH, AKMMH OIIKYIOThCS SIK KOMYHaJIbHI CJIyKOH, TaK
1 MicIieBe HaceJIeHHs.

Y HeMUIIIAHCHhKOMY PaMOHI PO3TAIlIOBAHO MapK «3yCTpiu», CKBEP
iM. B. XMenbHUTIPKOTO Ta 03esieHeHut 6ysipBap IOp’eBa (puc. 14).

ITapk 3ycrpiu 6ys10 3aKjIa7eHO Y 70-Ti poku. Ha moyaTKy 2000-X 4acTHUHY
mapky O6yJs10 HaZ[aHo i 3a0y/10By TPHUBATHOMY TOTEJTIO,  1HIITY ITij] KOTEIKHY
3a0y/IOBy, 110 MaJIO IIIMPOKUU CYIIPOTHB CEepeJ MiCIIEBOTO HACEJIEHHS, IIPOTE
OesycrinrHo. 3apa3 PeKOHCTPYKIIii HapKy He MPOBOANIOCH, X04a 3 2018 poky
MicIleBe HaceJIEHHs ITO/IaBasIo MeTHITii 10 Micbkpaau. Ille omHi€0 Tpob1eMoto
MapKy MOXXKHA BBAKATH Te, 110 OTO TEPUTOPIis pO3/IiieHa aBTOMATICTPAJLIIO y
YOTHPH MOJIOCH TA TPOJIEUOYCHUM KOJIOM. ECTeTHYHY I[iHHICTh TAPKY TAKOXK
3MEHIITY€E TPOXO/KEHHSA Yepe3 HOTO BUCOKOBOJILTHOI JIEII.

Bysipap IOp’eBa — ases, 3 0/{Hi€l CTOPOHU SKOi IPOXOIUTH aBTOMOOLIBHA
Jopora, a 3 iHmoi — kuToBa 3a0yzoBa. B3zomx OysipBapy posTalloBaHi
irpoBi MalilaHunKy, ypOaH-IIapK Ta 30HU BiAIIOYHUHKY. ¥ 2021 poili OybBap
BIJIKPWJIN IiC/I PEKOHCTPYKIII.

CkBep imeHi B. XMeIbHUAIIBKOTO Ma€ ILIOILY 4 ra. Po3ramoBaHuii opsI
3 MPUBATHOIO MaJIOTIOBEPXOBOIO 3a0y/T0BOIO.

Takoxk 3eJieHy iHQPACTPYKTYpy palioHy CKJIAIAIOTh AUISTHKU O3€eJIeHeH-
HA pUOYZMHKOBOI TEPUTOPI, JIiHIMHI 3aXUCHI Haca/KeHH: B3/I0BXK TPaHC-
MOPTHUX IIIJIAXIB Ta Haca/PKeHHA Ha TePUTOPIAX MPUBATHOI MaJIOIIOBEPX0OBOI
3a0y10BH.

BnakutHa iH(pacTpyKTypa IIpecTaBjeHa IUISHKOI 3aIlJIaBU PIiUKU
Hemumna. Hemunuiss — jiBa IpUTOKa piuku XapkiB, IPOCTATAETHCA IIO
Hemumnsaacekomy Ta CanrTiBecbkoMy paiioHax M. XapkiB. B mexax micra
JIOBJKHHA PIYKH CKJIajiae 01u3bKo 13 KM. Ha piurli po3raiioBaHo JBi pycyioBi
Bogoiimu — KpacHomnosnsHchke Ta [lerpenkiBebke. Piuka Hemumig y micri
IIPOXO/IUTH SIK B3/I0BK IIPUBATHOI MaJIOIIOBEPXOBOI 3a0y/I0BH, TaK 1 B3/IOBK
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1 - Napx «3ycrpius

2 - Bynseap iO0p'eea

3 - 3annaga piukn Hemmwna
4 - Cxaep iMmeHi XMenbHALLKOro

ey, YMOBHI NOSHAYEHHA

e Mewi H NAHCHKOTO PaioHy
s, 3enewa inppactpyxrypa

D X I 6naxutHa indpactpykrypa
3abynosa

Puc. 14. 3eneHo-61akutHa iHGpacTpykTypa HeMUIIUIAHCHKOTO palioHy

Fig. 14. Green and Blue infrastructure in Nemyshlyanskiy district

IIPOMHMCJIOBUX IIIMPUEMCTB (ITPAIIOI0YUX Ta 3yIUHEHUX). AKTHBHI poboTH
3 OYHCTKH pycjia Ta Oepera piuk{ IOYAJIUCAd MHUHYJIOTO POKY CHJIAMH
KOMYHQJIBHHKIB Ta AaKTHBICTIB, OCTaHHI TaKOX IPOIOHYIOTh CTBODEHH:
0aliTapKOBOr0 MaPIIPYTY IO PidIli.

Ha rteputopii InaycrpiaibHOTO padioHy IPOEKTYBIM MAapKU Tak,
o6 JepeBa IMIKPECTIOBAIN apXiTeKTYpHY Kpacy Micra, Imig0upasu it
O3eJIeHeHHs TaKi MOpOAU JIepeB, sKi OUYMIINYIOTh IIOBITPS BiA IIKiAJIHBUX
PEYOBHUH, IOCTAYalOTh MICTy KUCEHb, HACHUUYIOTH IMOBITPsA (DiTOHITUIAMH,
0CaJI>KYI0Th Ha CBOEMY MICITi ITHJT Ta CAXKY, Cepel HUX CJTij] 3a3HAYUTH: aKaIlilo
Outy, Uiy APiGHOJIUCTY, KAIITaHHU.

[Tnoma 3eseHol 30HU B paloHI 3aiiMae 1550,63 ra, Ha TEPUTOpii /iBa
IapKH, IIiCTh CKBEPIB, OZ/HA 30HA BiANOYMHKY. [1y01a 3ey1eHuX HacaKeHb
JIOPiBHIOE 3372,4 Ta, PO3TO/Iij 3eJIeHUX Haca/KeHb 11,3 % (puc. 15).
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1- Napk "3enexwni ran"
2 - Napk im. MaAKOBCbKOTO
3 - Napk "TpakTopo3aBoAcbKUin"
4 - OnexcaHppiBCbKMA CKBEP
5 - cksep lNynisep
(im. KaHpayposa)

YMOBHI NO3HaYeHHA:
s Mei IHOyCTpianbHOro panoHy
I 3eneHa iHdppacTpykTypa
I 5nakutHa inppacTpykTypa

3abypoea

Puc. 15. 3eneno-6a1akurHa iHdpacTpykTypa [HaycTpiansHOro paiiony

Fig. 15. Green and Blue infrastructure in Industrialniy district

Tepuropito cydacHoro TpakTOp03aBOACHKOrO MApKy CIJIAHYBAJIM CIIO-
YaTKy AK IUIoILy 6isig aaMiHiCTpaTUBHOTO IIEHTPY palioHy — paiipaau. ITic-
JisT BIiHM TIi/] Yac BiTHOBJTIOBAJILHUX POOIT HA il TEPUTOPIi MOCauIn CKBep,
a B1977 pomi TyT mobyxaysBanu Ilajam KysnbTypu 1 TeXHiIKH XapKiBCHKOTO
TPaKTOPHOTO 3aBOJIY.

HoBoctBopenuii OJeKCaHAPIBCHKUEN CKBEP — Iie KOJUIIHS OysbBapHa
YacTUHA IpocneKTy PpyHse, 110 pO3AUIsAia CMyTH 3yCTPIYHOTO PYXy MiCBKOTO
TPAHCIOPTY. 3apa3 € BiJoMOI0 B pailOHi 30HOIO BiJINIOYMHKY i MPOTYJISHOK
HaceJIeHH:A. POCJIMHHUN CKJIa/] IOBHICTIO IIITYYHO HACA XKEHUH.

ITapk «3esnenuii T'ali» cTBOpeHO y 1958 pori Ha 4YecTh 40-pivus
KOMCOMOJIY Ta CIIOYaTKy HOCUB Ha3By «Ilapk iMmeHi 40-piuus BJIKCM».
Ha Toii uac BiH 6yB 3pa3KoM MapKOBOTO r'OCIIO/IaPCTBA, MiCTUB KOMILIEKC
aTpakIlioHiB, Tup, aBTogpoM. Ha TepuTOopii mnapky mnpuiMaInch
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MaHApyIoUi «JlyHOmapku», IpOBOAWIACH HU3KA MacIITaDHUX 3aXO/iB,
dbecTusastiB Tomo.

o 2011 poky icHyBaB fK OKpeMe KOMyHaJIbHE MiIIPUEMCTBO 3
OKpPEMOIO KyJIBTYPHO-MAaCOBOIO [IisUIbHICTIO, IPOTe y 2011 pOIli IapK CTaB
yactuHOI0 KII «O0’exHaHHSA MapKiB KyJbTYPH 1 BiIOYMHKY M. XapKoBa».
Bropo/ioB:K Z0Broro vacy miATpUMKA AisIJIBHOCTI mapky OyJia IpUIIMHEHA,
Iapk moTpeOyBaB peKOoHCTpykKIlii. Ha 2018 pik aTpakilioHu 3pyHHYyBaIHCh
Ta 3HAXO/WJINCh B aBapiiHOMY CTaHi, 1110 MPU3BEJIO JI0 iX AeMOHTaxKy. Kpim
TOTO, y IapKy OyJiu BiJICyTHI KOMYyHIKallii, 30KpeMa OCBITJIEHHS IepeBaXkKHO1
OutpimocTi Tepuropil. HesBakaroum Ha Ije, HapK Mae€ HENOBTOPHUHN
maaamadT Ta 30epirae BIACHY 3HAYHMMICTh 3aBJAsIKH BEJIUKINA TepHUTOPIl,
MicIIIMU CXOXKiil Ha Jjtic. Ha TepuTopii mapKy mpo:KUBa€ BeJHUKa KiIbKIiCTb
010K, KpiM TOTO BOJATHCA 3aiIli. ¥ 2019 POl pO3MOYaINCh poOOTH: OYJI0
BCTAHOBJIEHO irPOBHI MalAaHUYMK JJIs AiTeH, MalaHUYMK JJIs BUTYJIy COOaK,
BiJ[IDEMOHTOBAHO ayiel0 70 ByJ. Mupy. ¥ 2020 polli poOOTH IPOJIOBKU-
JICh, 30KpeMa Oysio 3aacdaabTOBAaHO JOPIKKU, MPOBENEHO OCBITIEHHS
IEHTPAIbHUX ajiell, BCTAHOBJIEH] JIABKHU Ta aHTUBAHAAIbHI YPHH, 00J1aJTHAHO
CIIOPTUBHUM MaWIaHYKUK Ta PO3IIMPEHO HASSBHUM JUTAYNN MalaHUHK.

[TpupogHa pocauHHICTS 30€epiriacek Ha miBleHHOMY cxozi [Haycrpians-
HOTO paiioHy (Ha oKpaiHax mapkiB «3eJIeHul raii», Ta «iM. MasgKOBCHKOTO»).
OCHOBY ITapKOBHX HAaCa/?KeHb CKJIA/Ia€ MEPIIUH APYC — JepeBa, sIKi BUCA-
JKYIOThCSI MACHBAMH, TPYIIAMU, aJIeSIMH, OKPEMHUMU MOOAUHOKIMU €K3€MII-
JIIpaMHu, 0COOJIMBO Ti, AIKi BiZIpi3HAIOTHCA IEKOPATUBHOI KPOHOI abo opu-
rinasibHUM 3ab6apByieHHAM. [lepuinii Apyc mpeicTaBJIeHUH TAKUMU BUIAAMU
JlepeB: TOMoJIsA, Oepesa, JIuIa, akailis, KieH, Ay0. JIpyruil spyc — 1ie AepeBa
JIpYTOl BEJTMUMHU: OCOKA, TOpOOMHA, Bepba Ta iH. TpeTiii Apyc mpejicraBie-
HUH KyIIaMu — ITUIIITHHA, BoBUeATinHUK Codii Ta iH. YeTBepTHi ApycC CKIa-
JIal0Th TPAaB STHUCTUH ITOKPUB: ITOAOPOKHUK, KyJib0aba, KpOIIUBa, KOHIOIIIH-
Ha, TiosibnaH IIIpeHkKa, pocsHKa, J00Ka IBOJIKCTA Ta iH.

PocsIMHHICT 3 TYCTUMH KPOHAMU IPHUAATHA JUIS TOCA/IOK B3/IOBXK BY-
JIMIb, TOMY IO HOTJIMHAE IIyM, ras3u, I, Ja€ TiHb 1 mpoxosnoxay. Ile xa-
PaKTEPHO JJIs BYJIUIL: IpocrekT I'epoiB XapkoBa, Bys. Porancebka, ByJ. 12
KeiTHs, Bys1. Mupy Ta iH., /e BUCA’KeHi TaKi IIOPOIM: TOMOJIA, KJIEH, JINIIA Ta
iH. (71 ByJIMITH 3 HAWOLIBINOI KiMBKICTIO aBTOTpaHcHopty). Kymii 36ara-
YyIOTh nels3ax ¢papbamu, poOIATh 3ejIeH] HacaJKeHH: 3aTUITHUMH, A00pe
3axHIIAIOTh Bif OWiLy 1 mymy, — Bys. Poranceka, mapku «3eJieHHH rai» ta
«iM. MasIkOBCHKOTO» Ta iH.

Ha tepuTopii InaycTpiaabHOTrO paioHy, 0co0JMBO Ha OKpaiHax, 3yCTpi-
YalThCs BUAW POCIMHHOCTI, 1110 3aHeceHi 10 YepBOHOI KHUTHU: JIYK BeMe-
skuit, Tosbrad IllpeHka, pocsHKa aHIJIiHCbKa, mepeloMHUK K030 mosisH-
CBKUH, JII00Ka ABOJIHCTA, BoBUeATiMHUK Codii.
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Ha Ttepuropii npuBatHOro cekropa IHJycTpiaapHOTO palioOHY BHALIA-
I0ThCS CaZIOBi JIJISHKY, /le BUCA/PKEH] IIJIOOBO-ATIAHI lepeBa (a06syHs, TPY-
11, BUIIIHA, CJIMBA, TOPIX Ta iH.), TAKOXK KyIli (YOpHa CMOpPOJMHA, Oisa Ta
YyepBOHA IOPIYKH, MaJIMHA, arpyc): ceil. CxinHe, cest. im. ®pyH3se.

CasaTiBChbKHMI paliOH

CanTiBChbKMI paiioH — HAaUOLIBITNI B YKpaiHi «CIAJIbHUN» palioOH MiCTa,
mo OyB 30yZ0BaHUI HA JIPYTiH Ta TPETi HaA3aIUIAaBHUX Tepacax p. Xapkis.
ToMy nIpupo/iHA POCIMHHICTS Ha HOTO TEPUTOPIii 30epersiach JIuIile MOAEKY TN
B 3a1iaBi p. XapkiB, Ha 60poBill Tepaci Ta B 6ayikax (puc. 16).

- Napk "Nepemora”

- Napk nam'aTi

- KitnapumH crpym

- Fnwbokui ap

- Ckeep im. ®eiiepbaxa

- Ckeep im. Ax. Nasnoea

7 - Cheep im. KyTakosa

8 - Nnowa 3axucHuKis YrpaiHm
9 - Creep OK XEM3
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YMOBHI NO3HaUEHHA:

— Mei CanTiscoKoro panoxy
3enexa inppacTpyrTypa

B  GrakuHa indpactpykTypa
3abypoea

Puc. 16. 3esieHo-01akuTHA iHppacTpykTypa CanTiBChKOTO paiioHy

Fig. 16. Green and Blue infrastructure in Saltivskiy district

CocHoBi 6opu OifiHI 3a CKJIAJ0OM JepeBO-4arapHHUKOBHUX Iopia. B zepe-
BOCTaHi MEpeBakKae COCHA 3BUYAHA, Mi/TICOK BUpaKeHul cy1abo, 3ycrpiva-
€TBCS TIIPKY HEBUCOKUY YarapHUK, PAKUTHUK JHIIIPOBCHKUI, JPOH KPACHIb-
HUH. 3aIjIaBHI JIyKd PO3HOBCIO/KEH] B 3aIUIaBax pivyok XapkiB i Hemumwis.
TpaB’ssHUCTUH TOKPUB B paiioHI OaraTwii i NpeJicTaBJIEHHH B OCHOBHOMY
MIIIAHO-CTEIIOBUMH CyXOJII00aMH, JEAKUMU JIICHUMH POCIMHAMU 1 Oyp’ AHAMH.

OxpeMy rpylly CKJIaJIalOTh Oyp'siHH, fKi POCTYTh HOBCIOAHM (OCOT,
OyZAsK, IUpiil); HA 3a0pYAHEHUX i MOKUHYTUX MICIAX — ITOJIMH 3BUYAHHUH,
KpOIIUBA, OYZSAK, Pill’IX, YUCTOTLI, 1000/ 1 T. /I.; B3/IOBK JAOPIT — Ky/bbaba
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JIIKapChKa, CIIOPHIN, Pi3HI BUAU IOJOPOXKHUKA, KyOWIIKAa >KOBTa i T. [I.
Heski Oyp’AHU 3’ABWJIMCS y HAc 3 IHINIUX KpaiH (aMOpo3is, AypHUIIHUK).
Po3noBciokeHHI0 Oyp’siHIB CHOpUsIa Jis/IbHICTh JIIOJWUHU, OCOOJIHBO
CiJIbChKe ToCcIoapcTBo. Byp ssHU CTi#iKi /10 30BHIIIHIX IPUPOIHUX YNHHHUKIB
(mepenasin TeMnepaTypH, 3aMOPO3KH, 3aCyX{), IIBHUJIKO PO3BUBAIOTHCH,
37]aTHI PO3MHOKyBaTHCA JIeKiIbKa pa3 Ha piK, MAlOTh PO3TATHYTUH I1epiof
IIPOPOCTaHHSA HACIHHA 1 T. 1.

[Tapk Ilepemora Oyso 3akiazieHO y 1985 poIli Ha 4YecTh 40-pivus
3 /lua Ilepemorun Ha TEPUTOPIl KOJHUIIHIX KOJEKTUBHUX caxgiB. [laoma
MapKy ckyanae 6;1u3bKo 45 ra. ITapk Ha 3axozi Ta miBAHI MeXye 3 icTo-
puuHnM paiioHoMm Crapa CantiBka. 3apas Iie eCTeTHYHO BIIOPSZIKOBaHA
TEPUTOPisA, AKa cTajla peKpealiiHO0 30HOI0, Jie BUALIEHI AIIAHKH JJIA
aKTHUBHOTO BIJINOYNHKY, — Il KOMIUIEKC KapyceJied Ta MpOTYISHKOBI Ji-
JAHKH (pHuc. 17).

OxpeMoI0 TPYIIO B PalioHI BUALIAIOTHCA CKBepU AkazeMika [1aBiioBa,
I[TK XEM3y, mioma 3axucHuKIB YKkpainu. TpaauniiiHo 1ie O0yJiu JiISHKY MizK
TPAHCIOPTHUMH MAaTiCTPAJIAMH i ’KUTJIOBOIO 3a0yI0BOIO, HA SIKHUX BHCAJI3KeE-
Hi JiepeBa, 10 BUKOPUCTOBYBAJINCh PI3HUMH MapriHaJIbHUMU ocobamu. 3a
IIPOTPaMOI0 MiICHKOI BJIaJIM B OCTAHHE JAECATUPIYYA IOBCIOAHO TaKi CKBEpHU
3MIHUJIUCH fIK 3 TOYKH 30Dy JIAaHAMADTHOrO AMU3AKHY, TaK i 0cOOJIMBOCTEH
BUKODHCTaHHSA HaceJIeHHAM (puc).

OpHiero 3 ocobsmBocTed CanTiBCHKOTO PAaliOHY € JIOCUTD BEJIMKI IUIOIIL
OenieHmy, 10 MOB’sA3aHe 3 HEPIBHOMIDHUM OCBOEHHSM TEPUTOPIi Ta Cycif-
CTBOM IIpUBATHOI i 6araToroBepxoBoi 3a0ymoBu. Ha 6araTeox AiIAHKAX MIpU-
BaTHHUX JIOMOBOJIOJIIHb 3apa3 He NPO’KUBAIOTh MEIIKAHIIi, ajle B O4iKyBaHHI
«3HeCeHHA» I TEPUTOPis He MPOJIAEThCA 1 He AorAnaeThes. lle cnpuannse
3axapalllieHHs JiITHOK.

Tk i ;
Ilapxk Ilepemoza Ckeep IIK XEM3
Puc. 17. O6’ekTH 3es1eHOi iHdpacTpykTypu CalTiBChKOTO parioHy

Fig. 17. Green and Blue infrastructure sites in Saltivskiy district
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YMOBHI mo3HAYEHHS:

7% 1. MonozixHuit mapk
/ 2. Kapskin can
3. ’KypasJtiBcbkuii riiponapk
4. boraniuHa nam’siTka IPUPOAU
«ITomipkm»
5. Cksep I'ypuenko
6. TeaTpaspHUI CKBED
7. ITapk Kyku
8. Man:KociB sp 3 IPKepesioM
9. CkBep Ilepemoru

Puc. 18. OcHoBHi entemenTH 3es1eH01 iHdpacTpykTypu KuiBebkoro paiiony

Fig. 18. Key elements of green infrastructure in Kyivskiy district

Kpim Toro, € IISHKY, TOJIOBHUM YHHOM IO OKOJIHIII KUTJIOBHX KBapTa-
JIiB 710 Ki/IBIIEBOI IOPOTH, SIKi B HeJJABHBOMY MHHYJIOMY OVJ/IH PO3IIOALIEH] i
IIPUBATHI TOPOAY. 3 YaCOM BOHU IIepeCTayi 0OpOOIATUCH i TEPETBOPUIIUCH
y CTENOBI AiJITHKY IPyToi reHepariii, To0To Ha MicIi 0OpOOIIOBAHIX 3EMETb.
¥V ckiazii TpaBOCTOIO TaM MEPEBAXKAIOTE OyD STHU.

Taxok 0COBIUBICTIO «CIAIIBHOTO» PAlOHY € BiZIHOIIIEHHS MEIIKAHIIIB Oa-
raToNOBepPXiBOK JI0 IPUOYAWHKOBOI TeprTopii. Maiike moBclogHO GOpMyBaH-
HAM I'a30HiB, KJIyMO 1 TaJTicaIHUKIB OIIKy€EThCSA MiCIlEBE HAceJIeHHs1. MOKIJINBO
TOMY CTaBJIEHHS JI0 TAKUX «3€JIEHUX KyTOUKIB» OLIBII IOMAIITHE i 10atiTUBE.

KuiBchkuii paiioH Ma€ 3HaYHi IO 3eJIEeHUX HACA/IPKEeHb, ajle BOHU
[IOB’sI3aHi 3 PO3TAIIyBaHHAM Yy HOTO MeKax JaBHIX MiChKHUX I[BUHTApiB. Of-
HaK peKpeariiiHa CKJIa/ioBa 3eJIeHOl iHQPACTPYKTYPH TAKOXK IIpe/ICcTaBJIe-
Ha HeBeJIMKHMMM 3a IUIONIel0, ajle aKTHBHO BUKOPHUCTOBYBAaHUMHU IapKaMU
i ckBepamu (puc. 18).

Y ueHTpasibHIM YacTHHI MicTa 30Cepe/’KeHi HEBEJIUKI 3a IUIONIElD,
ajle 3HAUMMIi JJIA HaceJleHHsA sSK 3 eCTeTUYHOl, eMOIiliHoi, Tak i 3 ce-
penoBuUIleperyaowuoi QyHKIii 06’ekTu, a came: CkBep I'ypuenko, CKBep
ITepemoru i TeatpaspHU CKBep (pucC. 19).
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TeampanvHuii ckeep Ckeep JI. I'ypuenxo

Puc. 19. CkBepu KuiBcpkoro paitony M. Xapkis

Fig. 19. Green sites in Kyivskiy district, Kharkiv

Hampuxiay, Ckeep IlepeMoru 3HaXOJUTHCA Y CAMOMYy ceplli XapKosa.
Bin posramoBaHuil HaBIPOTH XapKiBCBKOTO TeATpPy Omepu Ta Oajety Mix
yotrpmMa BymisiMu — CyMcbKko1o, UepHuUIIeBchKo0, [ pyxuH MupoHOoCcHIb Ta
CxpunHuka. /1o 1930-X pokiB TyT crosiia MupoHocuiibKa riepksa. [Totim Ha it
TepuTopii 30yayBasiu TpOJIEHOYCHE JETIO, SIKE IIPOCTOSIIO /10 caMoi BiitHH. CKBep
Ha I[bOMY MicIIi OyJI0 3aKJ1aJIeHO HaBECHI 1946 POKY 3a MPOEKTOM apXiTEKTOPiB
A.C.Masxk, B.I. Kop:xaTa A.M. KackstHOBa. Ha criopy/iskeHHsI CKBepy i3 O10/KeTy
KOINITH HEe BUJIUIAINCA, i XapKiB'AHM aKTUBHO Opaysi ydacTh y poboTax 3i
CIIOPY/KEHHS CKBEPY, AKUI Ha TOM MOMEHT CTOSIB Y pyiHax. Y 1947 pOIli y CKBepi
3’aBUBCA (DOHTAH-AIPTAHKA, IO oTpuMasia Ha3By «CrisaHui (Jl3epkasbHMIN)
cTpyMiHb». BoHa crasa BisuTiBKOIO MicTa. bins donTaHy 30ymyBanu baceiiH,
SAKUU Y 1970-Ti pOKU OOHECIH TPAaHITHUM ITapKaHOM.

BitiTky 2007 poky 6y710 IpOBEIEHO PEKOHCTPYKILiI0 CKJISTHOTO CTPYMEHS.
Yamry ¢oHTaHy (ska BMIIlye 350 TOHH BOJM) BUKJIAIU IUIUTKOIO, CTIHKH
MIPUKPACHJIM MapMyPOM, a TAKOK BCTAHOBWJIH ITi/ICBiUyBaHHs. BiIiTKy 2015 poKy
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6yJ10 TTPOBEIEHO YEPTOBY PEKOHCTPYKIIiIO CKBEPY, IiJ] Yac KO 3aBEPIIUIOC
OyIiBHUIITBO HOBOI MHUPOHOCHITBKOI IIepKBH. CTPYKTypa POCIMHHOCTI TPE/ICTaB-
JIeHa IepeBUHHO-YarapHUKOBOIO POCIMHHICTIO 3 TA30HHUM IIOKPUTTAM I'DYHTY.
BUKOPHUCTOBYIOTHCA KMJITUMOBI Krym0Ou (puc. 19).

KypaBiBCchbKHI TijpONIApK OXOIUIIOE TEPUTOPiI0 HaBKoJo KypasiiB-
CHKOTO BOJIOCXOBHIIA Ha p. XapkiB. Icropiss i0ro CTBOpPEeHHs MOB’fA3aHA 3
THM, 110 10 XX CTOJITTS piuka XapKiB HaBeCHI IMOCTIHHO BUXOJMJIA i3 Oe-
periB. 3aTomtoBasia OyTUHKY MiciieBux kutesiB KypapiiBku. Ajye B 1950
pori miBHiUHA YacTuHa piuku XapkiB Oyjia peKOHCTPYHOBaHa, BHAC/IIOK
YOTO YTBOPHBCS BEJIMYE3HUU OCTPIB — HHUHI IIEHTPAJIbHA YacTHHA XapKiB-
CHKOTO TiZIPOMapPKY, 1110 PO3TalIyBaBCsA 10 00uABa Oepery piuku. Y 1976 poiii
poamoyasiocsi 6y/IiBHUIITBO BEJIUKOI BOZOUMEU — « CaITIBCBKOTO MOpS», SIKe
MIPOCTATJIOCH Bif 524-r0 MiKkpopatioHy 70 KypasiiBcbKoro rizpomapky. Te-
PUTOpis TiZAPONAPKY CKJIAJIAETHCA AK 3 MPUPOJHUX POCIMHHUX ACOIiaIliy,
TaK 1 3 MITYYHO BUCAKeHUX. /[0 mepesiky OibIl PO3MOBCIOKEHUX MOPif
JlepeB BITHOCATD: KJIEH TOCTPOJIUCTHH, JTUIA APiOHOIMCTA, COCHA 3BUYAITHA.

[ITe ogua BU3HAYHA TEPUTOPisA — MOIOI>KHIUH APK, [0 PO3TAIIOBAHUI
MizK ByJIuIsAMU AytaeBebkux i IlymkiHcbkoio. Jlo apyroi nmosoBuHu XX CTO-
piuus e Oysia TEPUTOPisA MiCHKOTO I[BUHTAps, Ha AKOMY OyJIM IIOXOBaHi BU-
3HaYHI XapkiB’saHNU Micta. [Ticasa [Ipyroi ¢BiTOBOI BiftHM MicIisl IOXOBaHHA Bi-
JIOMUX XapKiB sSTH B3sLIU IIi] OXOPOHY JE€P>KaBH, a [IBUHTAp — 3aKkpwiu. Ha mo-
YaTKy 1970-X IBUHTAP BUPINIIIN 3HeCTH. [lesKNX BiIOMUX XapKiB'sAH, y T.4.
akajsiemikiB barasis, beketora Ta IToTeOHIO OyJI0 IEPEITOXOBAHO. 3ATHUIIIIIN
JIMIIIe MOTHJIN TeHepaJI-TI0JIKOBHUKA ["aBpuisna 3arruxina, ipamarypra Map-
ka Kponusaunpkoro, xyznoxanka Ceprisi BacmipkiBChbKOTO, MTHUCHMEHHUKA
ITerpa I'ysraka-ApremoBcbkoro. [Ti3Hile TyT CTBOPWIN NapK. Y mapky Oyiau
JUTAYNN MaliZlaHYHK, JiTHIH KiHOTeaTp, kade. Ha mouatky 1980-X pOKiB ue-
pe3 mapK IMPOBEJIH TEILIOTPACY, a Y 1985—1991 poKax Ha TEPUTOPIi 30yayBaIn
BeJIMUE3HUH CIIOPTKOMILIEKC [1o/TiTEXHIUHOTO YHIBEpPCUTETY. Y 2017 P. TapkK
3a3HaB OHOBJIEHHS 1 PEKOHCTPYKIIIi i cTaB OAHI€I0 3 YII00JIEHUX peKpeartiti-
HUX 30H CTYZEHTCTBA.

BHCHOBKHY 10 PO3airy

XapkiB 3aiMae OflHE 3 IEPIINX Micllb B YKpaiHi 3a O3eJIeHeHHSIM
TepuTopiil. ¥ micti OgM3BKO 160 MAapKiB, caJliB i CKBEPIB, y T.4. OJIU3BKO
70 OOJIIKOBYIOTbCS MiChKpajiolo. 3ejleHa 30Ha MIChKHX BYJIUIb — ITOHA/I
1200 T4, OLIBII Hi’K HAa 2000 ra pO3KHUHYJIACH JIicOMapKkoBa 30Ha. Ha KoxKHOTO
XapKiB’AHUHA MPUXOIUTHCS 15,5 M? 3eJIEHUX Haca/[?KeHb. 3eJIeH] HacaIyKeHHs
CTBOPIOIOTh HA TEPUTOPIil MicTa CIPHUATINBI MiKpOK/IIMATHYHI i caHiTapHO-
Tiri€HiYHI yMOBHW, MAalOTh Ba)KJIMBE €KOJIOTIYHEe 3HauYeHHSA, BUKOHYIOTHh
JIIMO-, Ta30-, TUJIE3AXUCHY POJIb, CIPUSIOTH 00POTHOI 3 IIIyMOM, I0TIOMAaramTh
y QYHKITIOHAJIBHINM OpraHizallii MicbKoi TEpPUTOPii, MiIBULIYIOTh XyJIOKHIO
BHUPA3HICTh apXiTEKTYPHUX aHCAMOJIiB.
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Jlo HeraTUBHUX ABUI y M. XapKoBi Tpeba BiiHeCTH aKT Mali?ke IOBHOI
3aMiHH TPaB’THOTO IMOKPUBY acGayTbTOBUM ITOKPUTTSM, JIUIIIE HA HEBEJTUKUX
JUITHKAX BiH 3a/IUIIUBCA Y BUIVIAL Ta30HiB. Ile 3HAUHOI0 Mipor0 IMOTipIILye
CAHITAPHO-TITi€EHIYHMI cTaH MicTa — MHJIOBI 3a0pyJHEHHS CIPHUSIOTH
HAJIXO/[PKEHHIO B OPTaHi3M Ba)KKUX MeTaJIiB, 1[0 CTA€ IPUYNHOIO 3POCTAI0UO01
KUJIBKOCTI 3aXBOPIOBaHb OPTaHiB IMXaHHA — OPOHXITH, acTMa.

OCHOBHHM BHJIOM MIiCHKUX 3€JIEHUX HACA/JKEHb € MapKH, IO Ipes-
CTaBJAIOTh CO00I0 0OaraToOILIAHOBY 00 €MHO-IIPOCTOPOBY KOMIIO3HUINIIO.
JlanmmadTHa PEKOHCTPYKINiA iCHYIOUHMX 3€JIeHUX HAca/KeHb, IIPOBEIEHA
y M. XapkoBi, B OCTaHHE [leCATHPIUYs He 3aBepIIWIAch 1 IIOCTIHHO
MiJITPUMYETHCS 1 BIOCKOHATIOETHCS 30BHIIITHIH BUTJISA [TAPKiB, CKBEPIB, Ca/liB
ToI[0. IIpH IIbOMY PETYJIAPHO BiJICTEXKYIOTHCA 1 3HOCATHCSA CTapi, aBapiliHO-
Hebe3IeuHi /lepeBa, BUBO3UTHCS CMITTA, IPOBOAUTHCS HACA/KEHHS JIEPEB
Ta YarapHHKIB, a y J1icoBili 30HI M. XapKoBa BUKOHYIOThCS CaHITapHi pyOKU.
CusiaMu rpoMa/IChbKOCTI BUKOHYIOThCS BEJIHKI 00cATH pOoOIT 3 mpubupaHHs
IpUOYAMHKOBUX TEPUTOPIH B JKUTJIOBUX palloHaX Ta MikpopaioHax i
Ha TPWIEIUX TEPUTOPISX MPOMHUCIOBUX MiIPHUEMCTB Ta CaHITApHO-
3aXUCHUX 30H.
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The publication reveals the problem of city residents’ interaction with nature. The
process of interaction of the city’s inhabitants with nature is considered as an interchange
based on historical parks and landscapes of the city of Lviv. A green ring around the city
was formed, taking into account problems and history of the natural landscape and urban
ecosystem’s transformation.

The authors characterize species composition of green spaces in the city, the role of
introducers and exotics in the formation of the city’s green zone.

Spatial structure of the modern green zone of the city, its dependence on social
factors and residential development has been analyzed in the work. Among the five natural
areas, the highest level of greening is in Lviv Roztochchia (80 %) and Horodok Plain (22.28
%), and the lowest is in Lviv hollow (2.99 %) in the suburban area. The fragmentation
coefficient is derived for forest parks, parks and squares.

The thematic cartographic computer model made it possible to calculate the
shape index (Shape-index), defined as the ratio of width to perimeter. For Lviv, the shape
indicator depends significantly on the landscape. Itis significantly higher on gently sloping
areas (l. Franko, Sknylovsky parks) than on dissected ones (Pogulyanka, Stryyskyi parks).

The analysis of the spatial structure of the green zone in the specified model also
related to social indicators, in particular, the distance from them to buildings (residential
areas).

Keywords: green zone, city of Lviv, historical aspects, spatial analysis.
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HA3APYK Mukona MukonanoBuY — JOKTOp reorpadiuHux Hayk, npodecop, npodecop
kacbeapu PBIIP i O JlbBiBCbKOrO HaLlioHanbHoro yHisepcuteTy iM. |. ®paka, JbsiB, YkpaiHa
mm.nazaruk@gmail.com

ORCID ID: 0000-0002-1210-9666

B ny6nikauii po3kpuTo npobnemy MeLlLKaHLiB MicTa y CifkyBaHHI 3 NPUpPOAOL0.
Mpouec B3aeMOAii xuTenis Micta 3 NPUPOAOID PO3rNSAaeTbCs K B3aeMO3amiHa Ha
npuknagi icTopuyHmx napkise i naHawadTiB Micta JIbBOBa, Yepe3 npobnemu Ta icTopito
NepeTBOPEHHS MPUPOJHOro naHawadTy Ta Micbkoi ypbocucTemu, GOPMYBaHHS
3€eJIeHOrO KiflbLig HaBKOJIO MiCTa.

OxapakTepn3oBaHO BUAOBWI CKNAA, 3€NEHNX HACAOXKEHb Y MiCTi, POJb iIHTPOOYLIEHTIB
Ta ex30TiB y GOPMYyBaHHi 3e1eHOI 30HN MiCTa.

3piicHeHO aHania NpPOCTOPOBOI CTPYKTYPM Cy4acHOi 3eeHoi 30HM MicTa, i
3aEeXHICTb Bif, COLianbHUX YMHHUKIB Ta XWUTNOBOI 3abynosu. Cepen n'atn NpUpOAHUX
paioHiB HaMBULLMIA piBEHb O3€NeHeHHs npunagae Ha JlbeiBCbke Po3Tovust (80 %) Ta
fopopoubky piBHUHY (22,28 %), a HaWHWX4MA — Ha J1bBIBCbKY ynoroBuHy (2,99 %),
e 3HaxoauTbecs 3abynosa nepenmicts. KoediuieHT dparmeHTauji BuBefgHO Ans
niconapkie, Napkis Ta CKBEPIB.

TematnyHa kapTorpadiyHa KOMM'lOTEpHa MOLEenb [03BOAWMNA POo3paxysaTtu
nokasHuku iHaekcy dopmu (LLenn-ingekc), ski BU3HAYaOTLCA SK BiAHOLLIEHHS LUMPUHN
0o nepumetpa. [ng JlbBoBa MOKa3HWK GOPMKM 3HAYHO 3anexuTtb Bif penbedy, Ha
MOJIOrOCXUNOBUX AiNsHKax (napku im. |. dpaHka, CKHUMOBCHKUIA) BiH 3HAYHO BULLIUIA, HiX
Ha po34neHoBaHux (napku Morynaxka, CTpUnCcebKii).

AHani3 NPoCTOPOBOI CTPYKTYPW 3EMEHOI 30HU Y 3a3HaYeHin MOgeNi CTocyBaBCs
TakoX COLanbHMX MOKa3HWKIB, 30Kpema BifAaneHocTi Big HWUX 3abynoBu (KUTIOBUX
MacuBiB).

Knio4oBi cnoBa: 3eneHa 30Ha, MICTO JIbBIB, iCTOPWYHI acnekTu, NPOCTOPOBMN
aHanis.

CaiToBa CIiJIbHOTA JJABHO CTYpOOBaHA IOTIPIIIEHHAM YMOB KUTTS Y Mi-
CTaX, CHPUYNHEHUX 3HAYHOI0 KOHIIEHTPAI[IEI0 IPOMHUCIIOBOTO BUPOOHUIITBA.
¥ micrax BiaOysucs mupoKoMaciiTabHi eKOHOMIUHI Ta coliaabHi 3MiHU: BU-
HeCeHHs IPOMHUCJIOBUX BUPOOHUIITB 3 TEPUTOPII MicCT, 1[0 IIPHU3BEJIO 0 Jie-
iHycTpiaizalii TepuTopil, 3MeHIIIeHHS 3aiHATOCTI HACeJIeHHS HEBHUCOKOI
KBaTidikarrii, crapiHHs HaceJeHHsA. KOHIIEHTpaIlis IPOIEeCiB, 110 3 PO3BUT-
KOM BEJIUKUX MICT CIIPHUSIE€ IHTEHCHBHOMY BHUKOPHCTAHHIO IX IIEHTPAIHHUX
YaCTUH. BOXKJIMBUM OPiEHTUPOM KOMILIEKCHOTO IPUPOHO—TreorpadivyHoro
3a0e3meveHHsI COIiaIbHO—eKOJIOTIYHOTO0 PO3BUTKY MicTa y MalOyTHHOMY €
30cepeKeHHs HAyKOBUX 3HAHb 30eperKeHHs K IPUPOAHOI, y TOETHAHHI 13
HEIO iICTOPUYHOI, eTHOKYJIBTYPHOI, HAYKOBOI CITa/IIIUHU.

Ypb6anizoBaHi TepuTOpii CHOTOAHI — Ile PAHOHU 13 HAUOIIBII CKIIA/I-
HOIO €KOJIOTIYHOI0 cHUTyani€o. PO3BHTOK MiCT HEmOMipHO 306iJbIIUB
HaBaHTA)KEHHS Ha 3€JIeHI eKOCHUCTEMH Ta IXHE OTOYEHHS, MOPYIIUBIIH
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ixHIO Oe3IepepPBHICTh, 2 TUM caMUM i 610J10TIUHY CTiHKiCTh YacoOM Hempo-
JYMaHUMHU MeTOZ[aMH 0e3CHCTEMHOTO IiJIX0AY A0 BUOOPY TEPUTOPIH mif
3a0yz0By. IHTYyITHBHE CTaBJIEHH: /10 IPUPOJIHOTO CePeIOBUINA, BJIACTHBE
CepeHbOBIUYIO, ChOTO/IHI He MOke OyTH OCHOBOIO (DOPMYBAHHs JIAH/I-
madTy micra.

IToTpeba criiKyBaHHS 3 IPUPOOI0 y JKUTEJIIB MICT, 0COOJIMBO BEJTUKUX,
Jly>Ke 3HaUHA. BHACITIZIOK IIbOTO MiChKe 3eJIeHe TOCII0JIAPCTBO CJIiJT pPO3TJIsia-
TH K OJIUH i3 OCHOBHHUX IIOKa3HUKIB 0s1aroycTpoio Micra. [IpaBuIbHO pO3IIo-
JIiJIeH] 10 MiCTy 3eJIeHi Haca?KeHH, IOYNHAIOYH Bil HAIMEHIIIOTO JUTIYO-
ro Mal/IaHYHKA JI0 3eJIEHOTO IOSICY, III0 OTOUY€E MIiCTO, MAIOTh OyTH ITOB s13aHi
Mi’k c00O0I0 B OZIHY CTPYHKY CUCTEMY, 37[aTHY ITOCTaYaTH MICTy YHCTe MOBi-
Tps. TakuM YHHOM TepUTOPii, 10 BiIBOAATHCA JUUIS 3€JIEHUX HACAKEHbD, €
CYTTEBUM O3/IOPOBUHM €JIEMEHTOM MICTa, T4 PO3IJIAJIATH IIi TEPUTOPII JIHIIIe
SAK MiCIsl BiAIIOYMHKY Ta po3Bar Oysio 0 HempaBWIbHO. [IJisl cTapux MicCT
(B T. 4. M. JIbBiB) XapakTepHU HEPIBHOMIPHHUI PO3IOLI 3esieHi. Y Mexkax
CYIIUIBHOI 6araTonoBepxoBoi 3a0ysoBU (Y EHTPATBPHUX paliOHAX) 3HAYHHUX
MAaCHBIB IIAPKIB Ta ca/liB Maii?ke HeMae. BOHU mepeBaskHO 3yCTPivaloThCs Ha
nepudepii micra.

Poawmimienus Ta Bubip BUIB 3€JIEeHUX HACaJKeHb MOBUHHI MaTH Ha
METi He TUIbKYU 3a0e3MeYnTH HaCeJIeHHS MOXKJIUBICTIO KOPUCTYBATHCSA Map-
KaMU{ Ta CKBEpaMH B CaMOMY MIiCTi, a i BHECTHU apXiTEKTYPHO BUIIpaBa-
HHUU KOHTPACT y 3a0yZ0By BYJIMIb Ta ILIOIN. Byab-ska OyaiBisa y micTi yu
rpyma ix 3Ha4HO BUTPAE y CEHCi 3aTaJIbHOTO BPaXKEeHHs, SKIO apXiTeKTypa
iX ZIOMOBHEHA MPOJIYMAaHUM Ta BUCOKOSAKICHUM O(QOPMJIEHHAM 3€JIEHHIO.
Konnenrpanis HaceseHHS Ha ypOaHI30BaHUX TEPUTOPIAX, IO 301IbIIy-
€ThCS 3 EKOHOMIYHUX MipKyBaHb, IPU3BOAUTH JI0 TOTO, III0 iCHYIOYl 3esIeHi
HACa/I>KEHHS B MICTI € IITYIHUM TBOPIHHSAM JIIOJCPKUX PYK, IO 0a3yI0ThCA
Ha MPUPOJHUX yMOBax JlaHoi miciieBocti. Caziy i mapku Ha KOKHOMY eTarri
icTOpil PO3BUTKY CYCIJIBCTBA CTBOPIOBAIHUCA SIK «iJleaJTbHE» CEePEeJIOBHUIIE
B3aemMoiil roauHu i nmpupoau. ToMmy icTOpuYHI mapku OGaraTo TOBOPSATH
PO KYJITYPY MUHYJIUX YaciB, a CTABJIEHHS J0 HUX (GOPMYE KYJIbTYPY Cy-
yacHoro micra. [Iporec 1mi€i B3aeMOii I[iKaBO MPOCTEKYETHCA HA MPUKJIIA-
Jli icTOpUYHUX HapkKiB Ta JagamadTty micra JIpBoBa. IIpobiiemu ta icropis
IepeTBOPEHHS IPUPOAHOTO JaHAmadTy, 03eJeHeHHs MicTa JIpBiB, 3MiHU
OJTHOTO 3 TOJIOBHHX HOTO KOMIIOHEHTIB — POCJIMHHOTO ITOKPUBY — HEPO3-
PUBHO OB ’s13aHi 3 icTOPi€I0 pO3BUTKY MicTa. BOHU I0CUTh PO3KPHUTI y Ipa-
1AXx 6araTboX iCTOPUKIB, apXiTeKTOpiB, reorpacdis, 3okpema Hladylowicz J.
(1931), lTumosa €. (1954), Pyauunpkuii A. (1971), Kpumr'skepuu 1. (1964),
KyuepsiBuii B. (1981), Hazapyk H. (2008), yxiu P. (2016). Came i mparri
OyJI1 OCHOBHHMHM IIiJT YacC MiZATOTOBKU CyYaCHOI XapaKTEPUCTHKH 3€JIeHOi
30HU Micta JIbBiB.
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ITpupoodHo icmopuuHi acnekmu po3eumxy
3enenot 3onu micma JIveoea

ITepmia sraaka mpo JIbBiB 3’siBuiacsa y Tanuibko—BosiMHCbKOMY JIiTO-
MUCi Ta BiTHOCUTHCS 10 BecHU 1256 p. (JliTomuc ..., 1871). BUHUKIIO MicTO y
XIII cT. Ha MiCITi APEBHHOTO TOPO/IMIIA, CTABIIH IeHTpoM [amuipko—BosuH-
CHKOTO KHs3iBeTBa. Moro 3axias Jlanmwio TaiuipKuil, KMl Ha3BaB MICTO Ha
yecTh cBOTO cuHa Jlepa. Po3TalyBaHHs KHSKOTO MicTa TiCHO IIOB si3aHe i3 ¢i-
3iorpadiero miciieBocti. BOHO 3aCHOBYBAIOCS Ha MeKi CyXOro He3aIiCHEHOTIO
IIOATBCHKOrO Oepera i 3aicHeHol 3a00s104eHol 3ariaBu I1oITBH, caMe TaM,
Jle Ha CTHKY BAaIHAKY JIITOTAMHIEBOTO BUXO/ATH OAaraTi TOPU30HTU I'PYHTOBUX
BOJI. SIKiCTh IPUPOHOTO CEPETOBUINA JIbBIBCHKOI YJIOTOBUHU Ta BUCOKA Matc-
TEPHICTH JIbBIBCHKOI IIIKOJIX Ca/I0BO—TIAPKOBOTO MUcTenTBa KiHi XIX croJriT-
TS JIO3BOJIWJIM CTBOPUTH BHCOKY IIACTHYHICTH TAPKOBUX KOMITO3HITIH, BUPI-
IIUTY CKJIAHI iHKeHEPHO—TEXHIUHI TUTAaHHS, 30€PIrIH IPY [[bOMY iHAUBIIy-
aJIbHI AIKOCTI JTaHAIAQTY 7151 KOKHOTO ITAPKOBOTO 00 €KTA.

VY 3B’s3Ky 3 posmupeHHAM Micta Hanpukinmi XVIII cr. Oysu posibpani
00OpOHHI CTiHU Ta Be3Ki, POBU 3aCHIIaHi, IEPeIMICTs 3JIHI0Cs 3 MicToM. [Touas-
Cs1 aKTUBHUHU TIPOIIEC 3aCeJIeHHS 1103a CepeHhOBIYHUM MicToM. 3abyi0Ba po3-
MOBCIO/IKYEThCS CIIOYATKY Ha 3axiji, Ha JiiBuii Oeper [1oiTBH, a TIOTIM Ha MiB-
JIeHb Ta CXiJl, BMHUKAIOTh HOBi KBapTayn. Hacesnenns JIbBoBa y 1848 p. mocsriio
70,3 TiC. 3MiHUBCA JaHAmadT JIbBiBCbKOI BEpXHBOIIOJITBUHCHKOI YJIOTOBHHH.
Piuka [TosrTBa 3 mputokamu Ta ii 3a60J109eHa 3a171aBa MIBHIKO MIEPETBOPIOBA-
sicst. Beperu i B ieHTpi 3a0€TOHYBaIN, Pa30M i3 IPIOHUMU IPUTOKAMHU B3sLTH
y Tpy6u. HusnimHi TpancnopTHi aptepii — npocnexktu CBoboyu ta T. T. I1les-
YyeHKa, wioma A. MikeBuJa, paiioH OIIEPHOTO TeaTpy, SAKi PaHiIlle IPeCTaB-
Jis1A 60JIOTUCTO-TOP(] AHUCTY MiCIIEBICTD, TOKPUJIUCSI MOCTAMH.

Vineaunacs 3abymosa Iasmuibkoro ta KpakiBChbKOro mepeamicrb. 3a
MOPIBHAHO KOPOTKHUH Yac Pi3Ko 30UIBIIYEThCA IUIONMA ypOAHI30BaHUX Te-
pUTOPili, MPAaKTUYHO 3HUKAE JIepEBHO-YarapHUKOBA POCIUHHICTh. Tomy
IIJTKOM IPUPOAHUM OyJ10 GaKaHHA TOPO/ISH 3aITOBHUTH MIPUPOHY POCTHUH-
HIiCTb, IIIO BIJICTYIIHJIA, O3€JIEHEHHAM OKPEMHUX JiIAHOK MicTa. Ha el vac

PucyHok 1. O3estenenns npocrexty [lleBueHka B pisHi mepiogu
(1906-1939, cyyacHUI BUTJISI)

Fig. 1. Greening of Shevchenko prospect in various decades (1906—1939, nowadays)
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BiTHOCUTHCS (POPMYBaHHS TIEPIIIOTO 3€JIEHOTO KiJTbIlsl HABKOJIO CEPETHHOBIU-
HOTO MicTa. «3a MypaMu» 3 SIBUJINCS €JIEMEHTH IEPIIIOTO JI0CBiTy 3€JI€HOTO
OyaiBHunTBa. MicieM mocasiok cTayii BUPiBHAHI 3eMiisaHi Basu. CIiouaTky
CTBOPWJIH 3€JIEHHUH IT05C, 110 IIPe/ICTaBIIsae OyIbBap y340B:K MpaBoro Gepera
IToJITBH 3 PSAAOBHUX ITOCAOK ITipaMilaIbHOI TOIIOJII, JIUITH Ta KAIITaHY.

VY 3B’s13Ky 31 3pOCTaHHSIM MiCTa BUHHKAE HEOOXiZHICTh BIIPOBAJIKEHHS
B CTPYKTYpY 3€JIEHHX HacaJ[?KeHb MicTa HOBUX BU/iB. fI. Jlanruep (Langner,
1853) HA3WBAE TYT 12 JIEPEBHUX Ta YarapHUKOBUX BU/IIB, 3 HUX YOTHPH €K30-
tu. [licys 3akpurta pycsa [ToaTsu y 1890 p. Ha MicIi CKBepy BUHUK HUHIIII-
Hill mupokuii 6ysipBap. Ipyruil 3eieHUH 10SIC IPOCTATCSA B3/I0BXK ITiBHIYHOI
OKOJIUIII cepeAHbOBIYHOTO MicTa. Po3puTi 3eMJIsIHI Bayiu CIUIAHOBAHI 1 3aKJIa-
JIeHO cKBep. Bike B 50-x pokax XIX cT. y HbOMY 3pPOCTaJIO 57 IOPij, Y TOMY
YHCJTi 15 €K30TiB, HOT0 aKTUBHO BiJ[BiJlyBaJIO MiChbKe HaceJIeHH:.

VY 3B’A3Ky 3i 3pocTaHHAM MicTa BUHHKAe mMOTpeba y BEJUKOMY Iap-
KOBOMY MacuBi. Ilepmum MiCBKMM HAapKOM CTaB KOJUIIHIA €3yiTChKHUI
cay (uuHi nmapk iMm. Ipana ®panka), AKUU micd JiKBigamii y 1773 p. op-
JieHy €3yiTiB IIepetInoB y BJIacHiCTh MicTa. Y 1779 p. MichbKa BJIaja 3aaj1a
MiChKUU caji B opeHy mignpuemifio I. [exTy 3 yMOBO0O yTpUMyBaTH HOTO
B TAKOMYy CTaHi, 100 BUKOPHUCTOBYBATH JJIs BiANOYHHKY roponasH. Cax
OyB PEKOHCTPYHOBAHUU Yy peTryasapHOMY CcTWIi. ¥ 1885 p. mapk mepenInon
i 6e3mocepe/IHiA HaTJISI/ MiChKOTO MariCTpaTy Ta 3a Yy4acTiO caj[iBHHKA
K. Bayepa OyB nepemniaHOBaHUHU y JaHAIMIA(PTHOMY CTUJI 3 OJHIEIO JIUIIIE
XapaKTEePHOIO JIJIsl PErYJII0OBAHHS MapKiB MapaIHOI0 MEHTPATHLHOIO aJIeElo.
¥ 80-1i poxu XVIII cT. po3/1aHO HUIKHIO TTAPTEPHY YACTHHY i3 JIEKOPATHUB-
HOI0 Bazow nocepenuni. Hampukinni XVIII ct. po36uTo e oguH napk —
Crapa CTputpHHIS — Ha CXiTHUX TOPOUCTHX MifcTynax 1o Bucokoro 3am-
Ky. ¥ 1823 p. mpod. Birman 3akiaB y 3axiHill YacTUHI MapKy HEBEJUKUH
OoTaHIYHUU caJi, IKUU TyT HpoicHyBaB Kijbka pokiB (Lubyx, Illepbuna,
1963). Y 1835 p. nouasnocs OyaiBHUNTBO IapkKy Bucokuii 3amox. Ilepen
MOYaTKOM OYAIBHUIITBA TPOXU BHUIIle CKBepy «Ha Bajax» 3akyiajZieHO po3-
wrigauk. KosmmrHi minaxi Ta kKaMm sAHi Kap'€py BUPIBHSJIN Ta YaCTKOBO 3a-
CHUIIQJIN I'PYHTOM, IKUU IPUBO3UJIH 3 3a171aBU 110JITBH, 3 MicCIsd 3aKJIa/1aH-

PucyHok 2. O3eieHeHHs mpocnekTy CBoOo/iu B pi3Hi mepiogu
(1916—1939, cyyacHUH BUTJIS)

Fig. 2. Greening of Svobody square in various decades (1916—1939, nowadays)
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Hs GyHAAMEHTYy HUHINIHBOTO TeaTpy iM. M. 3aHpKOBelbKoi. OHOYACHO
3PYIIWIN B SIp I'PYHT i3 Bepmuuu Kusizkol ropu. Ile Oys1o mepiiie HOTyKHE
IepeMillleHHs I'PYHTY Ta paKTUUYHE 3HUKHEHHS 3 TOPOUCTOTO JaHamadTy
JInBoBa misioi ropu. Bocenu 1839 p., sik nosizomisie O. YoI0BChKUH, TOPY
MOBHICTIO CIJIAHYBAJIU 1 3aJTICHUJIN, TOJIOBHUM YWHOM, XBOUHUMU JI€Epe-
BamMu. Y 1853 p. y Haca/i>KeHHAX BXKe HAIUyBaJiocs MOHA 45 BUIB JepeB
Ta yarapHukiB. Ha cxuiax ropu 3pocrajiu siMHa, coOcHa, Oiyla akairis, Oe-
pe3a, Oy3WHH YOpHA Ta YEPBOHA, KJIEH TOCTPOJIMCTHUMH, KJIEH - ABIp, sICEH,
KalllTaH, JIIWHA, munmuHa. CBOEPIIHUI MiZICyMOK MiBBIKOBOTO O3eJie-
HenHs JIpBoBa min6us f. Jlanruep (Langner, 1853). Moro poGora mpes-
CTaBJISIE BEJIMKY IIIHHICTh, OCKIJIBKM MIiCTHUTh OITMC BHIOBOTO CKJIaay abo-
PUTEeHHHUX Ta Yy>KO3€MHUX JE€PEBHUX i YarapHUKOBUX ITOPiJl, 1[0 3aCTOCO-
BYIOTBhCSA B MiCbKOMY O3€JIEHEHHI, IOIIOMarae BCTAHOBUTH, SKUMH ILISIXa-
MU HIIIOB IPOIIEC BiTHOBJIEHHA 3pYWHOBAHOTO MPUPOJTHOTO CEPEAOBHINA,
30KpeMa CTBOPEHHS KyJIbTYPHHUX (BiTOIEHO3iB.

Hew’sitnocti poku XIX cr. Bysu mepioioM miAITOTOBKYU /10 BEJTUKOL Kpaio-
BOI BUCTaBKHU y JIbBOBI, SIKOIO YpsiZi ABCTPO-YTOPCHKOI iMIIepii XOTiB IToKa3a-
TH CBITOBi, K PO3BUBAIOTHCA i1 OKoJHINL. To/i BUHUKIIA i/ies CTBOPEHHS HA
TEPUTOPil BUCTABKH BEJIMKOTO NapKy. PO6OTH 3 HOro OyiBHUIITBA IIOYATHCS
JIoMa iCHYIOUHX IBHHTAPHHUX IOCA/IOK 1 IyCTUPIB 3a ¢iM POKIB /10 BiIKPUTTSA
BUcTaBKHA — B 1887 p. KepyBap Oy/IiBHUIITBOM IHCIEKTODP MIiChKHX ILIAHTa-
i, TAJIAHOBUTHHU IMApPKOBUU apxiTekTop ApHOibA Pepinr. locToiHCTBOM
3akyazieHoro A. PepiHrom cazjoBo-mapkoBoro o6’exra (mapk KUInHCHKOTO,
HuHI CTPUNCHKUI) € CTBOPEHHSI POCJIMHHUX YIPYIIOBaHb, 1110 3yCTPIYaIOTHCS
B IIPUPO/THUX JTICOBUX HACA/IPKEHHSIX.

[Ipubsu3HO B IIi K POKHU 3a y4acTio A. Pepinra crBopioioTh JInuakis-
CHKUH ITapK, CKBepH Ha Iiomax (HuHi b. XMenbHUIIbKOTO Ta Bo33’enHaHH),
Ha BynuIx ([lapsina, KienapiBchbka), 03€JIEHIOIOTH BYJIUINIO JIMUaKiBChKY,
Minkesuua, IlleBuenka, 3esieHy Ta iH. Y 1905 p. ¥ MiBAEHHO-CXiJIHIN YacTH-
Hi MicTa Ha ABOX KPYTHUX ITaropbax, CIIOJyYeHUX Y BEPXHill YaCTHHI PiBHUM
IUIaTO, PO30UBAIOTh Mapk 3asisHi Boau (27,5 ra). OCHOBOIO HOTO CTBOPEH-
H# OyB IprpoaHU OykoBUi Jtic. Ha TepuTOpii MapKy CriocTepira€Thes BUXIi/
MepreJiB, sIKi 3yMOBHWJIN HOABY YMCIEHHUX JKepesl. HaaBHicTh y HUX 3aii3a
1 1ay1a mapKy cBOo€epiHy Ha3By. CTBOpPEHHs 3eJIeHUX HACA/IPKEHb 3araJIbHOTO
KOPHUCTYBAHHs OYyJI0 XOPOIIUM IIPHUKJIA/IOM JIJISI O3€JIEHEHHS IMPUBATHUX Ta
rpoMazicbKux Oy/iBesb. Y 1870—1895 pp. CTBOPEHO CKBepH Iiepes baraTbma
IIKOJIAMH Ta JIKapHAMU.

Hanpuxkiami XIX cr. 3’ABIAETHCA IJIaH 3’€/IHAHHA OKPEMUX 3€JIEHUX Ha-
ca/I>KeHb Ha OKOJIMII MicTa B €uHe Kizblle. [IpoTe Micbkuil MaricTpar Hidoro
He 3po0uB J1JIst Horo peatizariii. ToMy 3Ha4Hi TePUTOPIi IIyCTUPIB 3aTHIIATIN-
cs1 JTOBTi POKU He 3aJliCHEeHUMH, BOHU ITijijiaBaiucs epoaii. CitiJi 3a3HaYUTH
MTO3UTUBHUMU JTOCBi] 03€IeHeHHs IMIIaHUX PO3CHIIIB Ha 3axXiIHIH OKOJIHIII Mi-
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cra — 61 Fostocko Ta y Bproxopuuax. ITiz Costockom, 3a auumu I.Kpur'sike-
BHMYa, OyJIM MIUPOKI MHilaHi mpoctopy, ki Ha movatky XIX cr. Oynu obuic-
meni. P. Illyn ( Schupp, 1905 ) mOBioMIIsIE, 1110 TEPUTOPIsT JETKUX ITiCKiB,
3ajlicHeHa mpoTsiroM 1820-1837 pp., 3atiMmasnia B bpioxosuuax 180, a B T'o-
JIOCKO — 120 Ta, HACA/I>KEHHS CKJIAJ[aJIUCSA 3 COCHU 3 JIOMIIIIKOIO SUTHHHU.

Ha ocobsinBy yBary 3acjIyroBye icTOpisi CTBOPEHHS B MicCTi apOopeTyMiB,
SAKI CTy?KiTy 6a3010 akIiMaTu3allii Ta iHTpoaAyKIlil ek30TiB. baraTto 3pobmiu
JUIsL oprauisariii geHipapiiB HaykoBIli JIbBiBcbKOI JticoBoi ko — B. Tu-
menpkui, C. Cokosopebkuii Ta III. Bepmak (TpeTbsik, 1954), a TAaKOK 3aBi-
nmyBad kadenpu 60TaHiku Ta ¢isiosorii pOCJIUH CUIBCHKOTOCIIOAAPCHKOI aKa-
newmii y Jlyossinax mpodecop M. Parubopcerkuii. 3a janumu A. A. [llepounu
(1951), 6araTo ex30TiB Ta cazOBO-TiIOpUAHUX (GOPM IOTpAIUIAIIO /10 JIbBOBa 3
posIutiiHuKa BpyHuUIbKoro, 3akiazeHoro B 1892 p. y c. ITiaripii mig Ctpuem
Ha 1ol 55 ra. Cajpkanili, npuadaHi y IbOMY PO3IUIIAHUKY, CKJIaIu baraty
KOJIEKITI0 IEHAPOIIApKyY y ¢. Bumas mij Pyakamu, 110 y KOJTUIITHBOMY Ma€eT-
KY IIOJIBCBKOTO JipaMmaTtypra A. ®penpa.

OnHi€0 3 MOMITHUX PODIT CaZlOBO-IIAPKOBOTO OYAiBHUIITBA JI0 PajsiH-
CHKOTO ITepio/ly MOJKHA Ha3BaTU OYiBHUIITBO AKaieMiaHOro 6ysibBapy (Irpo-
cuekt T. I. IlleBuenka). CTBOPeHO HOTO B Pe3yJIbTaTi PEKOHCTPYKITii 3amyIiie-
HOTO CKBepY IPOTH HUHIMIHBOI Oy/1ii Obsnpodpanu. Y J0BOEHHUN 11epiof
pobotu 3 61aroycTporo JIbBOBa BeJIU JIMIIE B IIEHTPAJIbHIN YacTHHI MicTa Ta
y paiioHax cagubOHOI 3a0yI0BH.

ITic/IABOEHHMH BiHOBHUI eTall IIOBSI3aHUM 3 JIKBIJALIEI0 HACTIAKIB
(ammcTehKol OKyTIallii, mij] yac AKoi 0yJ10 3aBIaHO BEJTUKO]I KO 3€JIEHUM
HaCa/)KEHHSAM Ta IIPUMIChKUM JricaM. Bike 1946 p. BCi IapKu yIopsiIKOBaHi.
ITouanu ozenensitu ITarop6 CiaBu, Garoycrpiti JIMUakiBChbKOTO MapKy Ta
OyZIiBHUIITBO HOBUX CKBepiB. Po3mupiowTh CTpUHCHKHUEI MapK, CTBOPIOIOTH
napk Cryznentis Bysuni Caxaposa (xonumiaa CyBoposa). Tispku mpoTarom
1946—1950 pp. y HapKax, CKBepax Ta Ha BYJIMIAX MicTa TPECT 3eJeHoro Oy-
JMIBHUIITBA BUCAAUB 34 187 /epeB Ta 137 772 AeKopaTuBHI yarapuuku. Of-
HaK IUIONIA HACA/PKEHb Y IEPIIi MOBOEHHI POKH 3pOCTaja JIy»Ke IMOBUIHHO —
3-5 ra Ha pik. Y 11e¥i yac nepeBakHO PEMOHTYBAJIH CTapi APKH Ta CTBOPIOBA-
JIY HEBEJIMKI CKBEPH Ha MiCIli KOJIMIIHIX PyiH, 3BAJIUII TA IIyCTUPIB.

[TporsaroM 1951—1955 pp. IUIONMA 3€JI€HUX HAaC/PKEHb 3pocja Ha
60ra. 3a 1el yac 30yA0BaHO AUTAYNEA cekTop Crpuiickkoro mapky, Cry-
JIGHTCbKUW TapK Ha Bysrenbkux marop6ax, MapK KyJbTYPH Ta BiJIOYHHKY
iM. b. XMenpHUIIBKOTO, TTapK Ha JleBanzmiBii. HampukiaIi 1955 p. 3aKjiaiu
napk im. 700-pivus JIpBoBa. Okpim TOrO, cTBOpHIH 18 ckBepiB. Besuxki o3ze-
JIEHIOBaJIBHI poOOoTH Besucs Ha naropbax Posrouuss, Ha TOH yac Oyso cTBO-
peHo IlleBueHKiBCchKUI rafi. B 03e1eHEHHI BUKOPUCTOBYBAJIU IIUPIINUH, HiZK
y IIOIIepEe/IHI POKH, aCOPTUMEHT JIEPEB Ta YarapHUKIB — 85 BU/IiB, PI3HOBU/IIB



02
o w

Green & blue infrastructure in post-USSR cities:
exploring legacies and connecting to v4 experience

Ta ¢dopMm. Y 3eIeHUX 30HAX BUCA/[?KYBaTH TOJIOBHUM YMHOM JiepeBa Ta yarap-
HUKH I SITH -, BOCBMUPIYHOTO BiKy. Tinbku mpu crBopeHHi IlleBueHKiBCHKOTO
rato Ta KysipapkiBCbKOI 3eJIeHOI 30HH, sIKi HAa TOU uac OyJiu BimjasieHi Bij
3a0y/10BHU Ta iX OCUTH PiZIKO BiJIBiAyBasio MiChbKe HaceJIeHHsI, 3aCTOCOBYBaIN
JIBOpiuHi camzkaHIi. JIo KiHIIA 1955 P. IUIOIIA HacaAKEHb 3araJIbHOTO KOPHC-

TYyBaHHS CTaHOBWJIA 300 ra. (Tabur. 1).

Tabauusa 1

JluHamika 3pocTaHHA 3eJIeHUX HacaJPKeHb I'POMa/ICbKOT0 KOPHUCTYBAHHA Y
JIbBOBI (1934-1955 Pp.)

MokasHuK 1934* 1938* 1945+ 1950** 1955+
SararnbHa nnouia 3enexnx | 4, ey 178,70 273 485 1200
MacuBiB, ra

3eneHi macusu i

HacaXXeHHs1 rpoMafCcbKoro - 273 287 995
KOPUCTYBaHHA, ra

[xepeno: *— Lwow 1934-1939 Drogi rozwojowe gospodarki miejskiej. s.33.
**—JIOOA Tl ¢b. 4. on. 4-6. 00. 36. 2, apk. 69.

Y mporeci BUKOHAHHS KOMIUIEKCHOTO IIJIAHY PO3BUTKY 3€JI€HOI
30HHU JIbBOBA 1956—1965 pp. HAMITUBCSA HOBUHM €Tall PO3BUTKY 3€JIEHOTO
OyAiBHUIITBA, SIKUU IIPOSIBJIABCA Y IIMPOKOMY BUKOPHCTAHHI HaWKpaIIUX
3pa3KiB €a/JI0BO-TIAPKOBOTO MUCTEITBA, 30KpeMa JIAaHAIMAa(THOTO CTHIIIO,
3aCTOCYBaHHI B 0(DOPMJIEHHI MICT Ta CeJIUIIl, Ta30HiB, 6araTOpiYHUX KBiTiB,
KPacHBO KBITy4YMX YarapHUKOBUX Ta KYIOBUX POCJIHMH. 3’SIBIJINCS HOBI
MIPUHITUIIY Ta IPUAOMHU 03€eJIeHEHHS MiCTa, CyTh SIKUX IIOJIATaIa y TOETHAHHI
MiCbKUX HACa/[?K€Hb 3 MPHUPOJHUM OTOUEHHSAM, CTBOPEHHI CIPUATIUBUX
YMOB JIJIsl JKUTTsI HAaceJIEHHs IIPU PO3MIllleHHi 3eJIeHuX 00’€KTiB YCIOAH, /i€
JKHUBe, IIPAIIOE Ta BiZIToUnBac JoAuHa (Tabur.2).

Tabauus 2
KinpKicTb i miio1a mapkis, CKBepiB i OyJibBapiB y MicTi
(craHoM Ha 1.01.1956 POKY)
3[\;:_; Mapk I'In(r)au_la, Ne a/n J'Iiconap;KKvlls,e?J);anapm, I'In?al_ua,

1 CTpuiicekui 44,0 TNiconapku

2 3ani3Ha Boga 30,5 1 MorynsHka 90,0

3 Bucokun 3amok 36,0 2 3amapcTuHiB 30,0

4 KyneTypu i BignoumHky 26,7 3 Knen apiB 26,0

5 Kynbnapkiscbkui 13,0 4 Xonwm Po3Ttoyus 82,0

6 CTyoeHTCbKui 10,0 5 ['onocko Benuvke 115,0
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7 Im. |. ®paHka 12,0 BybBapu

8 OBO Ta OxmaTguty 10,5 1 MepLuoro TpaBHsA 3,0
9 JleBaHpiBka 8,0 2 MpocnekT im. LLeB4yeHka 0,2
10 IM. JleHina 7,0 3 [NpvBOK3anbHUI 2,0
1" Xonm Cnasu 6,0 4 PagsHcbkuin 2,3
12 MapTusaHis 2,0 5 MNigBanbHUn 1,0
13 Ha Topdax 2,0 6 iMm. MasikoBcbkoro 2,0
| Gromasmoueena 120

1-65 65 ckBepiB 3 oxonneHHsm | 17,6

Ihxepeno: JIOAA I ¢. 4, on. 4-6, 00. 36.2 apk. 72. OpueiHarn.

[TpuitoMu BiJIBHOTO IUTAHYBAHHS, SIKi JIATJIM B OCHOBY MiCTOOYyBaHHS,
JIO3BOJIWJTU 3IUCHUTA HOBUUM METOJ] O3€JIEHEHHS Ta 0JIaroyCTPOIO JKUTJIO-
BHUX panoHiB. OKpeMi o3eJIeHeHi AUITHKUA BCEPENHI KBApTAJIIB € €UHOI0
cucTeMoI0, 00’€IHAHOIO 3 MAaCBOM MiKpPOPalHOHHOTO IapKYy, Jie cepes] 3esIeHi
PO3MINIYIOTHCS MiCIsl BI/IIIOYHUHKY, MAUTAHIUKY JJ1S irop Ta cropty. OTike,
Haca/PKeHHS 00MeKeHOTro Mpru3HaYeHHs (PaKTHYHO CTAIOTh HACA/IPKEHHAMHU
MacoBOTO KOPUCTYBaHHSA. PO3BUTKY IPOCTOPOBOTO aHCAMOJIIO 3eJIEHHX Haca-
JUKEeHb CIPUAIOTH ajlefHi IT0CaJIKH, SIKi TPAI0Th OHOYACHO BEJUKY CaHiTap-
HO-TITIEHIYHY Ta ECTETUYHY POJIb.

Benukuii o0csr poOiT 3 03e/IeHeHHsI BUKOHAHUM B CeJTiTeOHIN yacThHi
micra. JIo 1bOTO Tepiofy BiHOCUTHCA OYZIBHUIITBO OJTHOTO 3 HAWOLIBIIMX
MIiChKUX IapKiB — mapky /[py»«6u (1. 56 ra), CTBOpEHOT0 Ha MiCIli 3aKPUTHUX
TJIMHSHUX Kap €PiB IETeJIbHUX 3aBO/IiB. HIKHE Ta BEPXHE IJIATO CIUIAHYBAJIH
y PETYJIIPHOMY, CXUJIM — JIaHAIIa(hTHOMY CTHJIL. Y HbOMY 3i0paHo 118 eK30-
TiB Ta casioBo—TiopuaHux popm. Ha HIKHBOMY ILIaTO 3aKIaZieHO cajl be3re-
PEPBHOTIO IBITIHHSA, KOMIIO3HUIIil AKOTO YTBOPIOIOTH KPACHBO KBITY4l /iepeBa,
YarapHUKHU Ta IPEJICTABHUKH JIicOBOI TpaB’iHO1 (uiopu. JlanamadTHi giisaH-
KU [TapKy YTBOPIOIOTH I'PYITH 3 SIJTMHU KOJIIOYOi, OEPEe3H, a TAKOK YUCTI ra3o-
uu (KarwtaH, 1964). ITpoTsirom fecsat pokiB (1956—1965 pp.) Y MicTi II0I11a
3eJIEHUX HACAJ[?KEHb Y MeKaX 3eJIeHOI 30HU JIbBOBA 301IbIIYETHCSA Malizke Ha
1000 T4, y TOMY YHCJIi 3araJIbHOTO KOPUCTYBaHHS — 132 ra. Y Ii POKHU BeJIUKa
yBara IpUAUIAETHCSA BJIOCKOHAJIEHHIO BHYTPIIITHbOKBAPTAIbHUX HACA/I?KEHD.
¥Yci BUTBHI Biji HAaZAITYBaHHSA, IOPOKHBOTO IOKPUTTSA Ta JIHIMHUX KOMYHI-
Kallill IPOCTOPY 03€JIEHIOIOTh.

VY GoTtaHivHMX cajilax Ta JEKOPATUBHUX CAZ0BUX (GoOpMax, 3a JAHUMU
npod. B. I1. Kyuepsasoro, y cepenuni XIX cr. nerapodiopy 3es1eHnx Haca-
JUKeHb MicTa 0yJI0 TIPEe/ICTaBIEHO 21 POIMHOI0. Yepes CTO POKiB KUIBKICTh ixX
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30UTBIIMIIACK ¥ 2,5 pa3u. binpmricts BuaiB Oysiu abopureHamu, eK30TH y Ha-
Ca/IKEeHHSX CTAaHOBWIIM Jiniiie 21 %. ChbOTOHI €K30TH ¥ MIChKUX Haca/[»KeH-
HAX CTaHOBJATH 81,4 % [133]. /JlepeBHi Ta YarapHUKOBI BH/H, IIJ0 POCTYTh
Ha TePUTOPii MicbKOI 3eJIeHO0l 30HU, TIOXOATh 3 Pi3HUX O0TaHiKO-reorpadiy-
HUX 30H 3eMHOI KyJ1i. Haiibiibiie BUiB HAIEXKUTH 10 EBponelcbko-Cubip-
cbKoi (139) i CximHoasiarchkoi (225) dmopuctnaaux 00acTAX [oOIapKTHKH,
HaiimeHe (42) — 10 CepegHOMOpPCHKOi. Ban3pko 15% iHTPOyKOBaHUX BU-
JliB moxoAuTh 3 [IiBHIYHOI AMepUKHY, y TOMY YHCITi ATJIaHTHYHA ITi/100J1acTh
IpejicTaBjaeHa 49, a TuxookeaHchbKka — 72 BujaMmu. Hatibisblile eK30TiB Ta Jie-
KopaTuBHUX ¢opM 3adiKCOBAHO Yy II€Pio] MaCOBOTO O3€eJIEHEHHS MICT y 50 —
70-x pokax. [ToTim 1e# mporiec movyas yIOBiIbHIOBATUCSA 3 KiJIbKOX MPUYMH:

TUBHHUX PO3CATHUKIB.

1. HacigkoM 3ropraHHs iHTPOAYKIIIMHOI AisSJIBHOCTI MiChKUX JeKOopa-

2. Yepes mposiBu 6i0JI0TO-eKOJIOTIYHUX BJIACTUBOCTEN JIEPEBHUX Ta Ya-

TapHUKOBUX POCJIUH Y HECIPUATIIMBUX YMOBAX MiCHKOTO CEPEJIOBHUIIA.

3. Uepes nepeHacuuyeHHs IapKiB, CaJliB Ta CKBEPIB €K30TaMH, 5K Iova-

JI BUTICHATH 3 HACA/?KEHb CTiHKi /0 HECIPUSTIUBUX YMOB CEPEIOBHIIA JIe-
KOpaTHBHI aOOpUTeHHI BUIH.

4.HenocraTHe (iHaHCyBaHHS HAyKOBO-AOCJIIIHHUX POOIT Ta BUILIEHHS
KOIIITIB HA O3€JIEHEHHS.

B pesysibraTi BUBUEHHS JKUTTEBOCTI IHTPOAYIEHTIB Oys10 3adikcoBaHo,

1[0 B IMapkax J00pe BiTHOBJIIOIOTHCA Oijla akallisi, CeH 3eJIeHUl, KJIeH-sBip,
HACiHHS SIKHUX IPHUBHECEHE 3 HABKOJIMIIHIX HACA/?KeHb i 100pe mpopocTae
(Tabs.3).

Hari6isipin BU3HAYHI BiKOBI iepeBa JOCiPKeHUX ITapKiB

Tabauysa 3

- = - = s
. g8 o} s | 2|8 |ed| %
@ o g & 8| £ |zz|28| B§E
o © B T - o X3 | 2> [
z 23 =) o e z L8 £ ©
@ S © m @ < o T
I < z o 5 O
1| scen asmaiinmi :;g:(’”’"""“’”" 200 |28 | 520 | 166 | aoGpwin
2 ay6 Ginun —— 150 20 222 71 3a70B.
3 SICeH 3BUYaNHUIA == 150 22 405 129 nobpui
4 | Oyknicosuii . e 150 |28 | 388 | 124 | moGpwii
nypnyposa
5 OyHAYK ABOLOMHUIA —— 120 22 250 79 no6puin
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6 ay6 3BuYaniHui —— 300 20 485 154 3a00B.
7 ay6 3BuyaiHmnn —— 300 25 520 166 | pobpuii
8 KIneH cpibnsctui —— 150 22 336 107 3a40B.
9 SICEH 3BUYaNHUIA Mapk im. 200 25 410 131 [obpun
|. ®dpaHka
10 ay6 3BuyaiHuin —— 300 26 490 156 3a00B.
11 ny6 3BuYaniHui —— 300 28 412 131 3a40B.
12 ay6 3BuyaiHuin —— 300 27 420 134 nobpuin
13 SICEH 3BNYaNHUIA == 200 26 468 149 | pobpuni
14 ;':;S;i:ﬂ:” 2:;?'““"““‘7' 120 | 22 | 390 | 124 | sapoe.
15 KINeH rocTponucTum —— 120 25 370 118 3a00B.
16 nvna gpibHonucta == 120 22 276 88 3a0B.
17 rpab 3BuyaiHui —— 120 22 201 64 He3anoB.
18 SAANUHa eBponerncbka == 120 30 233 74 nobpui
19 nvna gpibHonucra «3anisHa Boga» | 150 22 314 100 3a00B.
20 SICeH 3BUYaANHUI —— 150 23 315 100 nobpui
21 ay6 3BuyaiHuin == 150 25 356 113 no6pwin
22 Oyk nicoBuii == 150 24 380 121 3a00B.
23 rpab 3BuyaiHui —— 150 18 288 92 He3anoB.
24 KIeH-s1Bip —— 150 24 — 103 3a/0B.
25 ay6 3BuyaiHuin «Bucoknit 170 18 309 99 no6puin
3aMOK»
26 | byk nicoaui . e 170 | 26 | 377 | 120 | aoGpwii
nypryposa
27 KIeH-51Bip —— 170 20 303 97 3a/0B.
28 nuna gpibHonucta —— 170 28 310 98 3a40B.
29 | ripkokauTan o 170 | 26 | 328 | 104 | moGpuii
3BUYANHUN
30 SICEH 3BNYaNHUIA «CTapa 120 22 259 83 [obpun
CTPINbHULA»
31 ripKOKEELUTVaH «UunTtagens» 150 20 339 108 He3azoB.
3BUYANHUIA
32 pobiHist 3BMYaliHa = 120 19 339 108 He3anoB.
33 KIEH rocTpOonmcTUiA == 120 20 330 105 3a[0B.
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IIpocTropoBHii aHAI3 cyuyacHOI 3esieHol iHdpacTpykTypH MicTa

V¥ Hair yac 0OCHOBHOIO MeTO0 (PYHKITIOHYBaHHS Ca/liB Ta MApKiB € 3abe3te-
YeHHsI COIiaTbHO-(DYHKITIOHAILHUX MOTpeO HacesJeHHs 3a 30epesKeHHs JIaH/I-
madTHO-TIPUPOAHOI TICHOCTI TepUTOPii Ta il 06’€MHO-IIPOCTOPOBOI BUPA3HOCTI.
TeopeTHUKO-MeTOANYHI 3acaii IPOEKTYBAHHS MMAPKOBUX HACA/IKEHD 6a3yI0ThCs
Ha PO3YMIiHHI IXHBOI CKJIQJTHOI BiIKpUTOI cricteMu. [0 O3HAK ITUX CUCTEM CJIiJL
BiZTHECTH ITLJTICHICTD, 3IATHICTD JIITUTUCS HA TIi/ICUCTEMH, iEPAPXiUHICTh Oy/I0BU
Ta BIIKPHUTICTh, TOOTO aKTUBHY B3aEMO/III0 3 HABKOJIMIITHIM cepetoBuieM. ba-
raTo MiChKHX Haca/pKeHb (IIapKiB, CKBEpiB, OysIpbBapiB, BYJINYHUX asell) mepe-
OyBalOTh Y BiIli cTapiHHA i MOTPeOYIOTH BJIACHOI KOHCEpBaIlii, pecraBpariii Ta pe-
KOoHCTpyKIii. Hazpisia HeoOXiHICTh PO3POOKU HOBUX IPOEKTIB PO3BUTKY KOMII-
JIEKCHUX 3eJIEHUX 30H MICTa IPOTHO3Y He MEHII sSIK Ha 50 POKiB (Iepiof mepe-
XOJ/IyOCHOBHOI MaCH 3€JIEHUX HACa/[?KEHb ITiCIIBOEHHOTO IIEPIOJTY Y BiK CTapiHHS).

3riZiHO 3 JOCII/KEHHAMH Ta PEKOMEHJAMIsIMYI €BPOIEHChKUX eKCIIEPTIB,
IUTAHYBaJIbHI ACIEKTH BiJirpaloTh 3HAYHY POJIb y PO3BUTKY 3€JIEeHHX 30H.
[T1aHyBaHHAIXYMiCTaX CIIUPAETHCA HA HU3KY 3aKOHOIABUNX BUMOT Ta IUTAaHYBAJIbHI
iHcTpyMeHTH (IUTAaHW MICT, IPOTPAaMU, CIIEI[iali30BaHi «3eJieHi» MPOEKTH), a
TaKOXK Ha IIUPOKe 3aJIyUeHHs PI3HUX TPYI HACEJIEHHS Ta 3eMJIEKOPHCTYBadiB
3eJIEHUX TEPUTOPIN. BaXKJIMBOIO METOIO IIPH IIbOMY 3aJIUIIAEThCS 3a0€3MeueHHs
BUKOHAHHS 3€JIEHUMH 30HAMHU €KOJIOTIYHHUX Ta COI[iaJIbHO-eKOHOMIYHHX
(byHKIIIH, 1110 CIIpUSIE TOJTITIIIIEHHIO JKUTTS MiCbKOTO HaCEIeHHS.

TepuTopiasibHe IUIAHYBAaHHSI € BaXKJIMBOIO CKJIAJIOBOI0 B 3arajibHOMY
IUIAHYBaHHI 3€JIEHUX 30H. 3 TEPUTOPIAIPHUM IUIAHYBAHHSAM IIOB SI3yIOTh
JIOTPUMAaHHsI ~KpPUTEPiiB 3B’SI3HOCTI 7  3eJIeHOl iH(pPacTpyKTypH,
a TakoX IX oO0’emHaHHA 13 B30BHIIIHIMU 3ejJeHUMU 30HaMu. IlinaHu
(cxeMH) TEPUTOPIAJILHOTO IUIAHYBAHHs 3€JIEHHX TEPUTOPIHl € YacTHHOIO
IUIaHIB PO3BUTKY MICT, CIIEIliaJli30BaHUX mporpaM. Bce Oinbpiny posib y
TEPUTOPiaJIbHOMY IJIAHYBaHHI T4 MOHITOPDHHTY 3€JI€HHUX 30H BiJIirpamTh
PpO3p0o0KH, 10 I'PYHTYIOTHCA Ha BUKOpucTaHHI ['IC—TeXHOJIOTI .

[TpakTHKa IJIaHyBaHHS 3eJIEeHUX 30H y Mictax 3axifHoi Ta IleHTpanbHOl
€BpOITH CBiYUTH, 110 00OB’SIBKOBUM € OOJIIK €KOJIOTIUHHUX, COIlia/IbHUX Ta
€KOHOMIYHHX (QYHKIIH JJ11 MIChKOTO cepefioBuia. Exosioriuni QyHKIIii
3eJIeHOl 1HPaCTPYKTypH MicTa IOB’sI3aHi 3 IiATPUMKOI SKOCTI HOBITpS,
MiI3EMHUX Ta TOBepXHeBUX BOJl. CoIliabHAa CKJIAJI0BA 3€JIEHUX 30H
nepenbavae 3abe3ledyeHHs JOCTYITHOCTI IMX OO0 €KTIB MEIIKaHISAM i3
PI3HHX BEpPCTB HAaceJIeHHs, a TAKOXK PEKpealiHUX Ta OCBITHIX (QYHKIIIH.
B exoHOMIYHOMY acnekTi 00 €KTH 3eJIeHOI 30HU PO3IJIAAAIOTHCA 3 HOTJIALY
MOKJIMBOCTI PO3BUTKY Pi3HUX BU/IIB IiIIPUEMHUIIBKOI AiSIBHOCTI, 30KpeEMa
«3eJIeHOTO Oi3HeCy».

Oco6JyIMBO BaKJIMBUM IIIOJIO IHOTO € JAOTPUMAHHS Y TEPUTOPIAIIHHOMY
IUIAHYBAaHHI TE€BHUX CTAaHJAAPTHUX TIOKa3HWKIB. Hampuwkiaza, OmiHKY
BUKOHAHHA 3€JIEHMMU 30HAMM €KOJIOTIYHUX BUMOI MOXKHA 3/iHCHUTH,
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Bomaniunuil cad HayionaabHozo Bomaniunuil cad JIveiecvro20

AlcomexHivHO20 YyHigepcumemy HAYl0HA1bHO20 YHI8Epcumemy
im. I. dpauxa

o WL

Hapx im. I. dpanka Cmpuiicvxuil napx

Pucynox 3. EnemenTu cydacHoi 3eseHoi indpacTpykTypu M. JIbBiB

Fig. 3. Elements of modern green infrastructure in Lviv

BUKOPHCTOBYIOUH TaKi HIOKa3HUKH, SIK CTYIIIHb 03eJIeHeHHs Ta (pparMeHTallis
(i30J1AITIHHICTD Ta ITOB SI3aHICTD) 3eJIeHUX MacHuBiB. /[JI BU3HAUEHHS COIliallb-
HUX KPUTEPiiB 3€JeHNX 30H y TEPUTOPIaJIbHOMY AacIeKTi 3aCTOCOBYIOThH
ITOKa3HUKH Bij[ZIaJIEHOCTI ’KUTJIOBOI 3a0y0BH 10 3€JIEHUX TEPUTOPIH.

Micro JIbBiB BifHOCATB 710 MiCT YKpaiHHU 3 rapHOI0 3a0e3MeUeHicTIo 3e-
JIEHUMH HAC/PKEHHAMU — 38 M Ha o/iHy oco0y. Ha TepuTopii, 3aiiHsATi 3ese-
HUMH HaCa?KeHHsIMH, [IPUIIaiae 0JIM3bKO 1/3 o Micra. IIpoTsarom oc-
TaHHIX 10 POKIB y MiCTi CTBOPEHO HOBI mapkKu, 30KpeMa im. ITamu PuMchkoro
IBana ITaBna II, mapk «BiarosimeHHs», HOBUI 00’ €KT IPUPOHO—3aTIOBi/I-
Horo (oHay — GoTaHiuHA MaM’sITKa MPUPOAU AeHAponapk Benemaukra Ju-
0OBCBHKOT0. 3r0/I0M 3arajibHa ILJIOIIA apKiB 30iabIuIacsa Ha 9,78 ra.

Jlnst JIbBOBaA — OTHOTO 3 HAMBEJIEHIIITUX MiCT YKpaiHu — OyJ10 TPOBEIEHO
OIIIHKY TEPUTOPIaIbHOI CTPYKTYPH 3€JIEHOI 30HU 3a €KOJIOTIYHUMHM Ta COIli-
aJIbHUMU KpUTEpissMu 3 Bukopuctanusam ['IC-texHoJtoriii. BuszHauanucs mo-
Ka3HUKHU O3€eJIeHEHH:, 0co0JIMBOCTI pparMeHTallii (KOHTypHICTh Ta iHIeKCH
¢opm mapkis, JriconapkiB Ta CKBEPIB), a TAKOK ITIOKA3HUKH BiJIZIaJIEHOCTI 3a-
OynoBH BijT 3e71eHUX 00 €KTIB (pHcC. 4).
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7 OLiHKHM €eKOJIOTIYHOI CKJIa/IOBOI IIPOCTOPOBOI CTPYKTYpU 3€JIeHOI
30HU MicTa BU3HAUaIHCsa KOeDII[IEHTH O3eJIeHeHHs B KIJIbKOX BapiaHTax:
y 3arayipHiil 1wromii, y 3a0y/oBaHil IJIONII Ta /JI OCHOBHUX IPHPOIHUX
perioHiB. 3aranbHUH KOedilliEHT 03eJIeHeHHs 3 ypaxyBaHHSIM KOMIT IOTEPHOI
MozeJti ctraHoBUB 28,8% Bif 3arajbHOI IIOII.

Cepe, IT’ATH TPUPOJHUX PAOHIB HAUBUIIUY PiBEHDb O3€JIEHEHHS IIPHU-
mazae Ha JIpBiBchke PosTouus (80 %) ta I'oposoubky piBHUHY (22,28 %),
a HaWHWKYU — Ha JIbBIBCBbKY yI0TOBHUHY (2,99 %), /e 3HaXOAUTHCS 3a-
oynosa mepeamicts. Koedimient ¢pparmenrariii BuBefieHo s Jiconap-
KiB, IapKiB Ta CKBepiB. 3HAYHA KOHTYPHICTh (IIOJITOHAJIBHICTD) BJIACTUBA
ImapkKaM Ta CKBepaM, Jie KUIbKICTh IOJIroHiB (pparmMeHTariis) CTaHOBUTD
02, a cepelHs IUIoMIA moJirony (crymidp ¢pparmenraiii) — 11,7 ra. Tema-
THYHA KaprorpadiyHa KOMIIIOTEPHA MOJIeJIb J03BOJIMJIA PO3PaXyBaTH
nokasHuku iHgexcy ¢opmu (Illefin-inaekc), ki BU3HAYAIOTHCA K BigHO-
IIIeHHS MUPUHHU JI0 TlepuMeTpa. YuM OUThIIUY KoediIlieHT IIeHII-i1HeKCy,
THM ONITUMAJIbHIIIII YMOBH JIJII BUKOHAHHS 00’ €KTaMU 3€JIEHUX 30H €KO-
JorivHuX QyHKHid. /[y JIbBoBa MOKa3HUK (OPMU 3HAYHO 3aJIEKHUTH Bif
penbedy, Ha MOJIOTOCXUIOBUX AUITHKAX (rmapku im. [.Opanka, CKHUIOB-
ChbKUH) BiH 3HAYHO BUIIUH, Hi’K Ha po3wieHOBaHUX (mapku IlorysisHka,
Crpuiicbkuii) (Tabi.4).

Tabauus 4
CxutajioBi 3esieHoi iHdpacTpykTypu M. JIbBiB, ra (Ha 01.01.2020 p.)
HacagxeHHs Mnowa, ra
BaeanbHo20 KopucmyeaHHs, y m. u.: 1466,0
Mapkm 470,0
TNiconapku 509,9
Cksepu 48,0
Bynbsapu 7,6
30HU BiANOYNHKY 211,5
IHwi 06’ekmu 219,0
CneujanbHoro npusHadYeHHs 481,0
BHyTpilLHbOKBapTanbHi 1386,0
OBMexeHoro Kop1cTyBaHHs! 921,0
BynuuHi 135,0
BoTtaHiyHi cagn 17,0
KBiTKOBI rocnogapcrtsa 13,0
Pasom 4419
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PucyHoK 4. 3eneHa inppacTpykTypa Micta JIbBoBa

Fig. 4. Green infrastructure in Lviv



170 = Green & blue infrastructure in post-USSR cities:
m exploring legacies and connecting to v4 experience

AHazi3 IpOCTOPOBOI CTPYKTYPH 3€JIeHOI 30HH y 3a3HavYeHid Mozesi
CTOCYBaBCsI TAaKOK COITIaJIbHUX IMOKA3HUKIB, 30KpeMa BiJi/IaJIEHOCTi Bif HUX
3a0y0BU (?KUTJIOBUX MAacCHUBIB).

3a pesysbpTaTaMU MOJIEJIOBAaHHS HA TEPUTOpPii MicTa BUJILJIEHO TpHU
30HU Bi/IJTAJIEHOCT] >KUTJIOBUX MaCUBIB BiJi 00’€KTIB 3eJI€HUX TEPUTOPIH:
3 6J1M3BKOI0 (0-700 M), cepeHBOI0 (700-1500 M) Ta 3BHAYHOIO (TIOHA 1500 M)
Bigymanenictio. Binbmriets (75 %) KUTJI0BOI 3a0y[0BU XapaKTEPU3YEThCS
0/IM3bKOIO BijfiasieHicTio (0-700 M) Bij 3ejleHHX 30H (IapKiB Ta CKBEPIB)
Ta CyTTEBA YaCTHHA KUTJI0BOI 3a0ymoBu (OM3BKO 25 %) 3 BEJIMKOIO
BiimaseHicTio (6M3bKO 700 M) Bim 3eseHux o0’ekTiB. Ile 3ymMoBIIIOE
BLKJIMBICTh 3a0e3IleYeHHs] B IEPCIEKTUBHIN TepUTOpiajbHIM MOJITULI
[0JI0 3eJIeHO01 1HPACTPYKTYPH IMPOIECIB BUPIBHIOBAHHS 3€JIE€HUX IUIOIL Y
PI3HHUX YacTHHAX MicTa, 3a0e31eYeHHs 0B I3aHOCTi 00’ €KTIB 3eJIeHOI 30HU
Ta CTBOPEHHS OINTUMAJIPHOI JOCTYIIHOCTI iX MEIIIKaHIIsIM OCHOBHUX PAaHOHIB.

Komr1tekcHa 3ejieHa 30Ha sIK CCTeMa MiChKUX Ta MPUMIiChKUX HACA/IKEHb
JIpBOBA BifpiBHAETbCA THUM, IO Bci ii slapAmadTi 3HAXOAATHCA Ha PiBHI
aHTPOIIOTEHHOTO0 BILIMBY, X04a MalOTh0araTo moAioHux ejaeMeHTiB. [Ipuiipomy
MPAaKTUYHO HeMa€e (PiBUYHOTO KOPJIOHY MiK NMPUPOAHUMH JIaHAIIaQTaMu
Ta MPUMICBKUMU TepuTOopisMu. HuHI OCHOBHOIO MeTOI0 (PYHKI[IOHYBaHHSA
caZiiB Ta TAapKiB € 3abe3leueHHs COIiaTbHO—(YHKI[IOHAIPHUX IOTPed
HaceJIeHHS 32 YMOBU 30epekeHHs JIaHAMA(THO—IIPOCTOPOBOI IILTICHOCTI.
B ocranHe pecATW iTTA TpOOJIEMATHKA IEPCIIEKTUBHOTO IIJIAHYBAHHS
3eJIeHOl 30HU MicTa JIbBOBa € 00’€KTOM ITOCHJIEHOI YBaru pPerioHaJIbHUX Ta
MiCIIeBUX OPTaHiB BJIaJIN, MPOEKTHUX TA HAYKOBUX IHCTUTYMiH. TeopeTnuko—
MEeTO/IOJIOTIYHI OCHOBU IIPOEKTYBAHHS ITADKOBUX HACA/KEHb 0a3yIOThCH
Ha PO3YMIiHHI IXHBOI CKJIQJTHOI BiIKpUTOI cHCTEMHU. /[0 OCHOBHUX PHUC ITUX
CHUCTEM CJIiJT BiJHECTU IIiJTICHICTh, MOMJIMBICTh TOJULy HA MiJCHUCTEMH,
iepapxiuHicTh OyZOBH Ta BIIKPUTICTh, TOOTO AaKTHBHY B3aEMOJII0 3
HaBKOJIHIIIHIM CepeIOBUINEM. 3eJIeHy 30HY MicTa — HaHOLIbII IMHAMIUYHUT
€JIEMEHT MIPUPOJIHOTO CEPENOBHINA — CJIifl PO3TJISAATY K €EAUHUH ILTiCHUI
IJTAHYBaJIbHUE opraHidm. TUTbKM 3a TAKOTO TiXOMy MOXKHA 3a0€3MeYnuTH
€KOJIOTIYHY PIBHOBATY y CKJIAJIHUX MiCbKUX CUCTEMAX, ITiIBUIIUTH O10JIOTIUHY
eexkTUBHICTH 3e/IeHNX HacaakeHb. DOPMyBaHHS CaZ[0BO-TAPKOBOI CHCTEMU
HOBUX paloHIiB 3a0y/IoBM BHUMara€ po3po0KHd HAayKOBO-JIAHAIIA(GTHUX
OOTpYHTYBaHb 3 METOI0 BHSBJIEHHS UPUPOJHUX XaPAKTEPUCTUK IUX
palfioHIB Ta CTBOPEHHSI HEMOBTOPHOCTI 00pa3dy sfK 3a0yZ0BH, TaK i HOBHUX
[IapKOBUX KOMILJIEKCIB, BUKOPUCTOBYIOUH IIPHU IIbOMY IIPUHIIUI iCTOPUYHOI
CIIaJIKOEMHOCTI TPAUIIIH y ca/I0BO-TIAPKOBOMY MUCTEIITBI.

Barato MiChbKMX HacaKe€Hb IMOTPeOYIOTh KOHCEPBATOPCHKUX 3aXOJiB:
BJIaCHE KOHCEpBaIllii, pecTaBpariil Ta PEKOHCTPYKIIil. 3 MeTOI0 ONTHUMi3arlii
MPUPOTHOTO CEPEZIOBUINA MicTa CJIifi 0COOJMBY yBary MPUALINUTH 3ax07am
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I[OJI0 aJjanTariil iCTOpUYHHUX MapKiB JI0 HOBUX YMOB CEpEeZIOBHUIIA, UiTKO
BUJILTUBIITA MeEXKi IapKIB Ta 30H OCOOJIMBOTO PEXKUMY PEKOHCTPYKIIi i3
3a00POHOI0 Y MekaX BHCOTHOI 3a0y/ioBu. Haspisia HeoOXigHiCTh po3poOKu
HOBUX IIPOEKTIB PO3BUTKY KOMIIEKCHUX 30H MiCTa 3 IPOTrHO30M He MeHIIIE 50
POKiB (Iepiofy mepexo;ry OCHOBHOI MaCH 3€JIEHHUX HaCa/[>KEHb ITiCJITBOEHHOTO
nepiozy y Bik cTapiHHsA).
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Abstract. The analysis and assessment of the geoecological parameters of the
green-blue infrastructure of the Ternopil city showed that its basis is the local econetwork
of the city. It has been established that the area of green-blue infrastructure of the Ternopil
city is 2322.5 ha, 47% of which is included in the structure of the econetwork. The highest
share in the structure of the green-blue infrastructure of the Ternopil city is occupied by
parks with a total area of 450 hectares and a recreational capacity of 13037 people. Forests
in the structure of the green infrastructure of the Ternopil city occupy 15,4%, with a total
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area of 357 hectares and a recreational capacity of 17 850 people. The blue infrastructure
of the Ternopil city is represented by a reservoir with an area of 300 hectares and the River
Seret. The recreational capacity of water facilities in the Ternopil city is 5500 people. The
recreational capacity of the key territory of the local econetwork of the city - the regional
landscape park «Zagrebella» — is determined separately, which is 30 thousand people.
The estimated total recreational capacity of the green-blue infrastructure of the Ternopil
city is 66 000 people (30% of the city’s population). In addition to the recreational potential
of the green-blue infrastructure of the Ternopil city, the ecological potential is important -
the production of oxygen by natural biogeocenoses of the urboecosystem. It was
established that the structural elements of the green-blue infrastructure of the Ternopil
city produce 22 thousand tons of oxygen during the year. In addition to the fact that the
green-blue infrastructure of the Ternopil city performs a number of important ecological
and recreational functions, it has several problems. The main geoecological problems of
the green-blue infrastructure of the Ternopil city, are: shortage of green spaces and their
tendency to decrease, pollution of water bodies, imperfect system of landscape planning
of the city, low recreational capacity of green areas, minimal use of innovative forms of
landscaping and a high probability of flooding the city territory.

Key words: green-blue infrastructure, Ternopil city, eco-network, recreational
capacity.
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AHoTauia. AHania Ta oujHKa reoekosioriYHMX napameTpiB 3eneHo-61akMTHOT
iHbpacTpykTypn MicTa TepHONinb NOKasas, WO ii OCHOBOIO € JIoKaJibHa ekomMepexa MicTa.
BcTaHoBneHo, Lo nnoLa 3eneHo-61akuTHOI iHGpacTpykTypu M. TepHONifib CTaHOBUTb
2322,5ra, 39knx47% BX0AMTb 10 CKNaay ekoMepexxi. HanBuLy 4acTKy B CTPYKTYpPi 3e71eHO-
6naknTHOI iHdpacTpykTypy MictTa TepHOMNons 3aiMaroTb Napky 3 ix 3aranbHO NIIOLLED
450 ra i pekpeadujiiHoto micTkicTio 13 037 oci6. Jlicu y cTpykTypi 3eneHoi iHdpacTpykTypu
micta TepHononsi 3amMaroTb 15,4%, 3aranbHoio nnoweto 357 ra Ta pekpeawiinHoo
mictkicTto 17 850 ocib. BnakutHa iHdpacTpykTypa TepHomnons npeacTaBieHa
Bozocxosuwem nnouteto 300 ra Ta p. Cepert. PekpeadiiHa NOTYXXHICTb BOAHUX 00'eKTiB
M. TepHonons ctaHoBuTs 5500 ocib. PekpealiiiiHa EMHICTb KITl040BOT TEPUTOPIT I0KabHOT
eKoMepeXxi MicTa — perioHanbHOro naHawadTHOro napky «3arpebenna», Skuih CTaHOBUTb
30 Tuc. ocib. PospaxyHkoBa 3aranbHa pekpeaujiiHa €MHICTb 3eneH0-61akuTHOI
iHppacTpykTypun micta TepHonons ctaHoBMTL 66 000 yonosik (30% HaceneHHs micTa).
Kpim pekpeauiiiHOro noTeHuiany 3eneHo-61akuTHOI iHPpacTpykTypu Micta TepHoniib
BaXKMBUIA €KONOTIYHUIA MOTEHLian — BUPOOHMLTBO KUCHIO NPUPOAHMMM BioreoL,eHo3aMm
ypboekocucTemn. Byno BCTaHOBNEHO, WO CTPYKTYPHI €NeMEHTU 3eNeH0-61akUTHOI
iHPpPaCTPYyKTypUn M. TepHOMons BUPOOASOTL 22 TUC. TOHH KUCHIO MPOTAroM poky. Kpim
TOro, BCTAHOBJ/IEHO, L0 3eneHo-6naknTHa iHdpacTpykTypa Micta TepHoniib BUKOHYE
HW3KY BaXMBMX EKONOTIYHMX | pekpeaLinHi GyHKL;i, BOHa Mage kifbka npo6aem. OCHOBHI
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reoekonoriyHi npobnemn 3eneHo-61akMTHOI iHdpacTpykTypy Micta TepHoninb €:
nediunT 3eneHnx HacamkeHb Ta iX TeHOEHLs 00 3MEHLIEeHHs, 3a0pyaHeHHs BOAOIM,
HefoCKOoHana cuctema nanawadTHOro NiaHyBaHHA MiCTa, HU3bKa pekpeaLinHa EMHICTb
3€/IeHMX 30H, MiHIMaNbHE BUKOPWUCTAHHS iHHOBAUiMHUX GOPM O3ENEHEHHS Ta BMCOKA
MMOBIPHICTb NiATONNEHHS TEPUTOPIi MiCTa.

Knto4oBi cnosa: 3eneHo-6nakutHa iHppacTpykTypa, Micto TepHoninb, ekomepexa,
pekpeauiiHa MiCTKIiCTb.

Beryn. CyuacHi TeHieHIIi1 ypbaHizaiiii Ta 30i1blIeHHs aHTPOIIOTEHHOTO
HaBaHTAKEHHS y MiCTaX 3yMOBJIIOIOTh HEOOXITHICTH IETAIHHINIIOTO BUBUEH-
HsI IPUPO/IHOI CKJIaZ0B01 ypboekocucteM. ITiixoau Ta METOI0JIOT, SIKi BUKO-
PHUCTOBYIOThCA Y IaHAIIAGTHOMY TIJIaHYBaHHI [8, 9], yripaBiiHHI TPUPOTHU-
MH pecypcaMu Ta OXOPOHOIO HAaBKOJIHIITHBOTO CepeloBHUIlNa ypOaHiZoBaHUX
TEPUTOPIH, I'PYHTYIOTHCSA HA BUKOPHUCTAHHI KOHIIENIlii «3eIeH0-0JIaKUTHOI
iHppacTpykTypu». ¥ KpaiHax €Bporeiicbkoro Coiosy IpakTHKa HAYKOBUX
JIOCTi/I’KEHD 3eJIeH0-0JIaKUTHOI iHpPAaCTPYKTypH HaceJIeHUX IYHKTIB Ha0y-
Jla IIAPOKOTO PO3IIOBCIO/IZKEHHS [26, 29, 30, 32]. Y KOHTEKCTI JOCITI/IZKEHHS
ajlamTarii MicT 10 3MiH KJT1iMaTy, CTiHKOTO pO3BUTKY YPOOEKOCHCTEM, 3€IEHO-
OsakuTHA iHPPaACTPYKTypa BiJlirpae KIUYOBY POJIb. Y HAIIOMY JOCII/PKEHHI
MPOIIOHYEMO IHTErPYBaTH T'€OEKOJIOTIUHUHN IMiAXij| 70 BUBUYEHHS JIOKAJIbHOI
eKOMepeKi Ta KOMILUIEKCHOI 3eJIEHOI 30HH MiCTa, BAOKPEMHUBIITN ITPUHIIUIIO-
BO HOBY MOJIEJIb 3eJIeHO-0IaKUTHOI iHppacTpyKTypu Micta TepHOIIiIb.

Buxoasuu i3 BUIIle CKa3aHOTO, 00 €KIMOM HAIIIOTO JOCIiIPKEHHSI 00paHo
MPUPOHI Ta MPUPOAHO-aHTPOIIOTeHHI KoMIuiekcu ypboekocucremu Tep-
Hormosist. IIpedmemom BUCTYNAIOTh (DYHKITIOHAIBHI 0COOIMBOCTI Ta re0eKo-
JIOTIYHHUI CTaH €JIEMEHTIB 3esieHO-OJIakuTHOI iH(pacTpykTypu Mmicra Tep-
HOITUTb. Memoto IOCTi>KeHHsI € BU3HAUYEHHS I'€0eKOJIOTIYHUX IapaMeTpiB
Ta OIIHKA MOTEHIaIiB CTPYKTYPHUX €JIEMEHTIB 3eJIeHO-0JIaKuTHOI iHdpa-
CTPYKTypH MicTa TepHOIiIb.

AHaJti3 monmepeaHix mocaimKkeHsp 1 myoaikaimin. Hanpsm HayKoBHX
JIOCJTIZKEHDb 3€JIeHO-0JIaKUTHOI 1H(pacTpyKTypu B YKpaiHi ChOTOAHI JIuime
dopmyeTtbesa. TeopeTnuHi miIXOAM Ta METOAOJIOTIYHI KOHIIEMII aHATI3YIOTh-
cs1 HAYKOBIISIMU B KOHTEKCTI JIaHIIIaTHOTO IJIaHyBaHHSA [8, 9], ekosoriyHuX
Mepe:x [18], iHHOBaIliTHOTO O3eJIeHeHHs [2], ajgarrarii MicT /10 3MiH KiiiMaty
[15], BUBUEHHS TiIPOEKOJIOTIUHOI CKJIaI0BO1 ypOOEKOCHUCTEM TOIIO. BaxkIuBuit
BHECOK Y PO3BHTOK TEOPETHKO-METO/0JIOTIUYHOI 0a3y MOCIIIIPKEHHS 3eJIeHOl
indpacrpykrypu 3pobman H. B. Makcumenko i C. B. Bypuenko [10]. ¥ gocmi-
JKEHHI [TPOAHAJII30BAHO Ta y3araJbHEHO Mi>KHAPOJIHUM JI0CBiJ], BCTAHOBJIEHO
pETiOHAIBbHI BiAIMIHHOCTI Ta BUSBJIEHO IEPCIEKTHBU BUKOPHUCTAaHHS CTpPATeril
3eJ1eH01 IHGPaCTPYKTYpH B YKpaiHi. Posb «01akuTHO-3€JIeHO1» iHppacTpyKTy-
pu B ajamTaiiii Mict 70 3miH kiiMaty BuB4aia JI. I. Pybau [14, 15]. CyuacHi ac-
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MIEKTH iIHHOBAIITHOTO 03eJIeHeHHs], IIepeBaru 3aCTOCYBAHHSA 3€JIeHHX /IaxiB fK
eJIEMEHTY 3€eJIeHOI IHPPaCTPYKTYpH PO3KpUTO y AociimkerHi A, A. I'peuko [2].

OCHOBOIO 3ejIeHO-0JIaKUTHOI 1H(PPACTPYKTYPH MiCTa € JIOKaJIbHA €KO-
Meperka. ['eoekoJioTiuHi acmekTH Ta ocobsuBocTi GOpMyBaHHSA eKOMepe-
ki M. TepHominie BucBiTiieHo y my6stikamisax [apuka JI. I1. i Iapuka II. JI.
[18, 19]. ¥ mocitiizkeHHAX OOIPYHTOBAHO Ta OXapaKTEPHU30BaHO KJIFOUOBI Te-
puropii [19], crtomyuni Teputopii [22] Ta OydepHi 30HU JIOKATIBHOI eKOMe-
pexi. 3HayHa yBara KOMIUIEKCHIH 3eJieHi 30HI micra TepHOIiIb, CTPYKTYPi
JIiCOIMapKOBHUX HacaJKeHb HPHUUIEHO Yy mocaimkenHax Kysuka I. P. [4, 5,
6]. Ha nmpuxJiazi rizpomepexi micra JIpBoBa K ejleMeHT OJIaKUTHOI iHGpa-
crpykrypu O. T. ITaxosiok goctiiKyBaia IpupoJHUH Kapkac micra [11]. T'in-
porpadiuHi ocobsimBoCTi O6y1akuUTHOI iHpacTpykTypHu Micta TepHOMiib oxa-
pakTepusoBaHo y my6sikamii [Tapuka JI. I1., Kysuka 1. P., AukoBcbkoi JI. B.
[21]. IIpobsiemu pyHKITIOHYBaHHS YpOOEKOCHCTEMH B YMOBaX aHOMAa/IbHUX
ITOTO/THO-KJIIMAaTUYHUX YMOB JIOCJTI/I?)KyBaB KOJIEKTUB aBTOPIB I/l KEPIBHUII-
tBOM 1ipod. JI. I1. ITapuxka i mpod. I. IT. KoBaspuyxka [31].

BukJsaa ocHOBHOro marepiauay. Micro TepHoIIIb po3TaliioBaHe Ha
3axo/1i mpaBobOepeKHO1 YaCTHHU YKpaiHu B Mexkax [10/1IbChbKOT BUCOUMHU HA
BHCOTi 300-350 M HaJ| piBHEM MOPs. 3aliMa€ WIomy 59,0 KM? (5900 ra), 110
CTaHOBUTbH 0,4% Tepuropii obsacti. ['eorpadivni koopauaaTu TepHOMONA —
49°30" mH.am. Ta 25°35'cx.a. (puc. 1). CTaHOM Ha 2020 PiK KUIBKICTh
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Fig. 1. Location of Ternopil in the European geographical space
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HaceJIeHH: y MiCTi cTaHOBUIIA 220° 300 ocib. TepHOMiab — aAMiHICTpAaTUBHUT
neHTp TepHominbebkol o6siacti Ta TepHOMUIBCHKOI MichbKoi 00’€THAHOI
TepUTOpiaIbHOI TpoManu [16].

3eneHo-0akuTHA iHGpaCTpyKTypa MicTa — OAHA i3 HaHWBaKJIMBIIINX
IJIAHYBAJIBHO-TIPOCTOPOBUX €JIEMEHTIB Cy4acHUX YPOOEKOCHUCTEM, OCKIIbKU
3a0e3reduye i MiITPUMy€E €KOJIOTIUHI MmapamMeTpu HABKOJHUIIHBOTO CEpeso-
BUINA. Y HUHINIHIX KPU30BUX IMapaMeTpaxX CEPEeZOBUINA KUTTE/iAIHHOCTI
HaceJIeHHs 11 onTuMi3allisi, BiTHOBJIEHHS 0e3[IeYHOI0 €KOJIOTIYHOIO CTaHy €
MPiIOPUTETHUM 3aBIaHHAM. TeHEHII1 PO3BUTKY BEJTUKUX MIiCT JIEMOHCTPYIOTh
VIIUTbHEHHS 3a0y/I0BU, PO3TATY:KEHHs TPAHCIOPTHOI iH(pacTpyKTypH,
CTBOPEHHSI Mayux IiHQPPACTPYKTYpHUX OO'EKTIB 3a PaAXyHOK B3eJIeHUX
HaCca/PKeHb, YacTKa SKUX HEBIWHHO CKOpOUyeThcd. Tak, y M. TepHOminb
CTAaHOM Ha 1994 PiK YacTKa 3eJIeHUX HACA/KEeHb CKJIaana 34 %, CTAaHOM Ha
2022 pik — 17% [4]. Taka TeHAEHIIisI HE MPOCTO € HEeOE3IIeUHOI 3 MO3UIIil
JIOTPUMAHHS T€0eKOJIOTIYHOTO OaaHCy, BOHA € 3arPO3JIUBOIO JIJIS 37I0POB S
HACeJIEHHS.

Tomy cyuyacHi KOHIIeNIil MaTH 6 CIIPUATH TPOCTOPOBO-GOYHKITIOHATHHIN
onTUMi3amil 3e1eH0-0JIaKUTHOI 1HQPACTPYKTYPH SK IUJTICHOI MiJICUCTEMU
dyHKIiOHYyBaHHS ypOoekocucTeMH. bBe3yMOBHO, IO OCHOBOK TaKoOi
MiZICHCTEMU MAa€ CJYTYBaTH JIOKAJbHA €KOMepeka Micra, cxeMa KOl
€ OoOImifHO 3aTBep/KEHOI0 OpraHaMU MICIIEBOTO CaMOBPSAYBaHH
(y Tepromosi Bif 2012 poky). 3TiTHO 31 CXeMOIO JIOKQJIBHOI eKOMepexi
3eJIeHO-0J1aKUTHA iH(pacTPyKTypa cKIafae ii 6a30Bi CTPYKTYPHI eJleMeHTH
(puc. 2). CTpyKTYypHUMH eJeMeHTaMH €eKOMepeXi MicTa, Il KJIIOUOBHMU
TEPUTOPIsIMH €: perioHanpHUM JagamadTani napk (PJIIT) «3arpebesis»,
mapk «HamioHaabHOTO BipO/KeHHsI», 3aka3HUK «Yarapi KyTkiBenbki».
CHoJlydHIMH TEPUTOPIAMU — AosinHA piuku Ceper, mpaBa mputoka Ceperty, 10
MpoTiKae MobJIN3y BKa3aHOTO 3aKa3HUKA, 1 JIiBa MPUTOKa p. Py/ka, 4acTKoBO
KaHaJIi30BaHa y cepenHil Teuil. [TapkoBi kommieken: napk im. T. [lleBuenka,
IMapk «Comisibue» BXOAATH A0 CKIany OydepHux Teputopiii CeperchKoi
CIIOJTyYHOI TepuTopii [22]. BifiHOBIIOBaHI TEPUTOPii HABKOJIO KJIFOYOBUX Ta
B3/IOBXK CIOJIyUHUX TEPUTOPiH. 3arajom IJIOIIA eKOMepeKi MicTa OXOIUTIOE
3eJIeHO-0JIaKUTHY iH(pacTPYKTypy Ha ILIOIT 1106 ra. 3al0BiHICTh TEPUTOPIi
MicTa ckiazae 12,6 %.

OxpiM CTPYKTYpHUX €JIEMEHTIB JIOKAJIbHOI €KOMEepekKi, 70 3eJIeHO-
01akuUTHOI iHpacTpyKTypu M. TepHOMiIb BiTHOCATHCS 3€JIeH] HacaIKeHHs
3araJIbHOTO KOPUCTYBaHHS — 1€, HacaMIIePe/I, BJKe 3TajlyBaHi MapKH, a TAKOXK
ckBepu 1 OysbBapu; B3ejIeHI HacaJKeHHsA OOMEKEHOTr0 KOPHCTYBaHHS
(Haca/;KeHHS JKMTJIOBUX PaliOHIB, IPUBATHOI 3a0yq0BU, 3aKJIaAiB OCBITH,
OXOPOHH 3I0POB’s, KYJIbTYPHO-JI03BIJIbHUX i CIOPTHBHUX YCTaHOB TOIIO);
3eJIeH] HacaI»KeHHs CIeliaJbHOr0 IpU3HaueHHs (caHITapHO-3aXKCHI 30HH,
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Kaprocxema ekomepexi M. TepHonons

—_

Puc. 2. Cxema siokaynbHOI ekoMepeski M. TepHomiyib [18]

Fig. 2. Scheme of local eco-network in Ternopil [18]

HACaJIPKeHHs B3JIOBIK JIOPIT Ta aBToMaricrpasieit). OKpeMy CKJIaIoBy 3€JI€HO1
indpacTpykTypu MicTa GOPMYIOTh MiChKi JIicH, TA30HH, a TAKOXK MACOBHUIIIA,
ciHoxkaTi i1 GaraTopiuHi HacajpkeHHsA. biakuTHa iHGpacTpykTypa Micra
TepHonine npencrasieHa piukoio Ceper, fKa IPOTIKA€E 3 MIBHIYHOTO 3aX0/Ly
Ha MiBJIGHHUW CXiJl, BOJJOCXOBHINEM, PO3TAlIOBAHUM Ha pidIli, Ta JIBOMa
nputokamu p. Ceper, o7iHa 3 IKUX KaHaTi30BaHa (p. Pyzka). 3arasapHa moioma
rigposoriunux 06’exTiB TepHoMOs cTaHOBUTH 338,8 ra. HalibibIy yacTky
(88,5 %) zaliMae BOMOCXOBHIIE, 3HAYHO MEHII IJIONII MAalOTh MPUPOIHI
BOJIOTOKH i cTpymKu (Tabur. 1) [21].

Tabauys 1
Crpykrypa 6;1akuTHOI iHGpacTpykTypu M. TepHomisib [21]

Bopocxosuua Crasku MpupoaHi BogoToku (pidku, LLTyyHi BOgOTOKM
CTPYMKW) (kaHanwu, konexkTopu)
300 ra 20,8 ra 14,0ra 4,0ra

88,5 % 6 % 4% 1.5%
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Puc. 3. TepHominbscbke BogocxoBuie 3 pparmentom PJIIT «3arpebesuisa»

Fig. 3. Ternopil reservoir with a part of regional landscape park «Zagrebella»

AkBaropiss TepHOMIILCHKOTO BOZOCXOBHINA ILJIONIEI0 300 Ta pPa3oM i3
MacuBoM KyTKiBeIbKOTO JIiCy IJIOMIEI0 MOHA/ 300 ra GOPMYIOTh KJIIOUOBY
TEPUTOPIiIO (IIPUPOIHE AIPO) B MEXKAX PETiOHATILHOTO JIAHAMA(DTHOTO MapKy
«3arpebesss» (puc. 2), Aka 3aiMa€ [EHTPOBY MO3UITII0 B EKOMEPEXKI MicCTa,
y TOMYy YHCJIi SIK €JIeMEHT 3eJieHO-0J1akuTHOI iHdpacTtpykrypu. lle micie
MAacOBOTO BiITOYMHKY MeIKaHIliB MicTa [19]. 3a ominkamu I1. JI. Ilapuka ta
I. P. Kysuka, moreHilini pekpeaniiiti pecypcu PJIII ckiamaoTs 6J1M3bKO 30
THC. 0¢i0 [20].

TepHOMIiNbCHKE BOJOCXOBUINE — INTyYHA BOJOHMA y IEHTPiI MicTa.
TepHoOmib — €rHe B YKpaiHi Ta ofHE 3 KUIBKOX MICT y CBiTi, B IeHTpi
SAKOTO € IITy4yHa BojgoiMa [16]. «TepHOMIBCHKUHI CTaB» — Iie KJacHud-
Ha MOJIeJTb BHYTPIITHBOI BOJOWMH B ypOaHi30BaHOMY cepemoBuIi [3].
TepHOIIBChKE BOIOCXOBHUIIE OysI0 3amoBHEHe y 1956 pori. Ilioma Bo-
JIOCXOBHUINA 300 ra, JOBXKUHA — 3 KM, cepefHsA IIUpuHa — 0,887 KM,
MaKCcUMaJibHa TIMOMHA — 12 M (cepefHs TIMOWHA — 5 M), HOpMAaJb-
Huil mipmipauii piBenp (HIIP) — 303,5 M, cepenniii 6araTopiuHui
CTIK — 147 MJIH M3, PO3PaxXyHKOBHUH 00cAr piuHOI KOpPHCHOI Bigmaui —
16,7 mutH M3 (Tabs. 2) [3].



3esteHo-01akuTHA iIHPPACTPYKTYpa B MiCTaX MOCTPAISTHCHKOTO IIPOCTOPY: . 179
BHBUEHHSI CHIAZIIMHU Ta MiAKIIOYEHHS /10 T0CBiLY KpaiH v4 m

Tabauys 2

OcCHOBHI riApoMeTpUYHI TapamMeTpu
TepHOIUIBCHKOTO BOAOCXOBHIIA [22]

Mnowa 300ra
O6’em 10 750 Tnc. m®
CepepgHs rnmbuHa 5m
MakcvumanbHa rmunbuxHa 12 m
CepepfHs lWMprHa 0,887 km
[oBxunHa 3 km
HopmanbHuii nignipHui piseHs (HIMP) 303,5m
CepepHin 6araTtopivHuii CTik 147 mnH m®
Po3spaxyHkoBui obcsar piYHOi KOpUCHOT Bigaaui 16,7 mnH m®

3a xiMiYHHM CKJIa70M y BOJi TepHOIIIBCHKOTO BOOCXOBHUINA IIEpe-
BR)KAIOTh 3BUCJII DEUOBUHU, KIBIiH, cyabdary, Margiii Ta xjaopuau. Tep-
HOIILJIbChKE BOJIOCXOBUIIE MiTAETHCSI CEPUO3HUM €KOJIOTIYHUM PHU3UKAM,
HOMy 3arpoKye HaBiTh HeOe3leka 3HUKHeHHA. Hal6inbinon npobaeMoro €
3acTosHicTh BoAu. IIpo 1e cBiAUUTS Te, 1110 BEPXHi IIapy MalOTh TeMIIepaTy-
py Ounbiie 16°C, kosu Ha AHi — juiie 4°C. Y BOJOCXOBHUILI € ITiJIBOJIHI MU,
B HUX BOJla 3acTosiHAa pokamu. Ha jHi 32 40 pOKiB HaKONHMYMUIJIOCH YUMAJIO
TOKCUYHOT'O MYJIy, YTBOPIJINCH TaK 3BaHi reoximMiuHi aHomasii. ¥ Bogocxo-
BHUIIII BMiCT OKDEMHUX €JIEMEHTIB B ZIECATKH PasiB IepeBHUIye HOPMY. Y BOJI
(pikcyeTbcs BeTMKUI BMICT amiaKy, CBHHITIO, CIOJIYK docdopy Tomo. Hamy-
JIY aKyMYJTIOBQJTH €JIEMEHTH BaJKKUX MeTastiB [3].

BapTo Biji3HAUUTH, IO OKPIM BEJIUKUX BOJHHUX O0’E€KTIB BaKJIUBY POJIb
y OytakuTHi# iHGpacTpyKTypi Micra TepHOIILIb BiAirpaloTh JIOKAIbHI IITYYHO
CTBOPEHI I/IpOCTIOpY/IH, 30KpeMa (POHTAHU, IKHUX Y MiCTi HAPaXOBYIOTh OJIN3bKO
20 (puc. 4). BurbIricTs i3 HUX JTitoui, 00718 HAHI TiICBITKOIO 1 TPAIIOIOTH IIOTHS
Ha 3aMKHEHOMY ITUKJIi, TOYMHAIOYH i3 TPABHA MICAIS 10 KOBTeHb. OOHTAHU
MPAITIOIOTh Y TIEBHOMY PEKUMIi, V IOIIOBY Ta BITPAHY MOTOY HE MPAIfOI0Th.
Psy boHTaHIB Ipe/icTaBIeH] Y pECTOPAHHUX KOMIUIEKCAX MiCTa.

VY cTpyKTypi 3esieHO-Os1akuTHOI iHGpacTpyKTypu M. TepHOIIb BOMHI
00’€KTH CTAHOBJIATH OJIMBBKO 14 %, HAUOLIBIIY YACTKy 3alMalOTh MApKU —
20 %. Y wicri TepHOUIib PYHKITIOHYE 5 MapKiB BiIIIOYMHKY, AKI pa3oM i3
PJITI «3arpebesiisi» (6e3 BOAOCXOBUINA) 3aiMAIOTh IIOITY 450 ra [17].

«Crapuii mapk» — OAWH i3 HaWJaBHINMUX (3aKJIaZieHUuN y 1977 POIIi)
MapKOBUX MacuBiB TepHOMOJIsI, 3aMOBITHAN 00 €KT — MapK-I1am siITKa Cazo-
BO-IIAPKOBOT'O MHUCTEITBA MicIleBOro 3HaueHHs. [11o1a mapky ckiaziae 7 ra,
PiBeHb 03ejIeHeHHs — 67,7 %, cepe/iHil BiK Haca/»KeHb — 50-60 POKiB.
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Puc. 4. ®onranu micra TepHOmiib

Fig. 4. Fountains in Ternopil

ITapk «Comisibue» — HAHOLIBIINEN TapK M. TepHOITIb, IJIOIIEI0 60 Ta,
odiiiHO BigkpuTuil y 1985 porii Ak rigponapk. Choro/aHi 1ie IapK BiATIOUHH-
KY, PO3TalllOBaHUH Y IiBJIEHHO-3aXiTHiN YacTUHI MicTa (pHC. 5) MiXK JKHUTJIO-
BUMH MiKpoparioHamu «JIpy:k06a», «O6omous», «Ilomin» i «Ilentp». Oco-
OJIMBICTIO TIAPKY 3aJIMIIAETHCA HASBHICTh HA HOT0 TEPUTOPIi BEJIUKOI KiJb-
KOCTI IITyYHUX KaHAJIiB, CTaBKiB Ta OCTPOBIB. PiBeHb 03€JIeHEHHS TEPUTOPIi
mapky ckiazae 80,4 %, cepenHil Bik Hacaa:KeHb — 30-40 POKiB [17].

ITapk «HamioHayspHOTO BiAPOM:KEHHA» 3aKa/ieHui y 1978 pori Mix
JKUTJIOBUMU Mikpopationamu «Cxiguuii», « Coussunutii» i «Kanama» (puc. 5).
Me2xi mapKy MPaKTUIHO MPOXOATH 110 BYJIUIL 15 KBITHSA, TPOCHEKTaX 3IIyKH
i Crenana Banjepu. 3araspHa 1I011a IapKOBOI'O MaCUBY CTAHOBUTBH 45 Ia,
piBeHB 03eJIeHEeHHs — 79 %, cepeHill Bik Haca/iKeHb — 30-40 POKiB. fK yxke
3a3HAYAJIOCA BUIIE, MapK « HarlioHAIbHOTO BiIPO?KEHHA» € KIIOUOBOIO Te-
puTopi€lo JoKaIbHOI exoMepexi Micta TepHomnisib. I1apk € nepcnekTHBHUM
3aTOBiTHUM 006’ €KTOM, MTPETEH/IYE HA CTATYC MaPKy-TIaM SITKH CaI0BO-TIapKO-
BOr'0 MHUCTeITBa [17].

ITapk im. T. IlleBueHKa pO3TANIOBAHUN Y3/I0BXK CXITHOTO Y30epeskKs
TepHOMITbCHKOTO BOJIOCXOBUINA Mi’K BYJIHIIMH bienpkoro, ['pyrieBchbroro
ta 3amMKoBoIO (puc. 5). CTBopeHO mapk Ha Micri 3ataBu piuku Cepet y 1953
porii. 3arajpHa IJI0INA MTApKy CTAHOBUTH 18 Ta, piBEHb 03€JIeHEHHS — 54,5 %,
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Puc. 5. Cxema po3mimeHHs napkis M. TepHOITib

Fig. 5. Location of parks in Ternopil

cepenHill Bik Haca/KeHb — 40-60 pokiB. HalimeHmuwm 3a mwiomero y M. Tep-
HOTILJTb € TapK «3/I0POB’s», AKUH BXOAUTH /10 ckaazay PJIIT «3arpebesnisa». 3a-
rajJibHa IUIOINA apKy CTAHOBUTH 0,37 T'a, piBEHb 03€eJIeHeHHsI ToHaz 80 % [17].

PospaxoBana HaMmu pekpearfiiiHa €MHICTh mapkiB M. TepHominp cra-
HOBUTH 13037 ocib. [Ina napky «Cominbue» — 6000 ocib, 11 mapky «Ha-
IIOHAJIPHOTO BiZIPO/IKEHHS» — 4500 0ci0, Ay mapky im. T. IlleBueHka —
1800 ocib, mia «Craporo mapky» — 700 0ci0 i i mapky «31I0pOB’si» —
37 0cib (Tabs. 3) [5]. 3a pesyabraTaMu paHillle MIPOBEAEHUX PO3PaXyHKIB
BCTaHOBJIEHO, IO €KOJIOTIYHO JIONyCTHMa peKpealiiiHa €MHICTb
TepHOIIBCHKOTO BOAOCXOBUIIA CTAHOBUTH 3000 ocib. Tozxi sk eMHicTb 0i-
IMHUX IUISIKIB BOJIOCXOBHUINA CKJIAZA€ 1000 0cib, a Beiei beperoBoi cmyru
0113bKO 2,5 THC. 0ci0. TakMM YUHOM, OJTHOYACHO Ha BiJITOYNHKY OiJis1 BOAU
y M. TepHOIT/Ib MAaKCUMyM MO:Ke epedyBaTu 5500 0ci0, 11e 0JIM3bKO 2,5 %
HaceJieHHs Micra [20].

Jo 3eJIeHUX HAaCa/PKEeHb 3aTaIbHOTO KOPUCTYBAHHS, OKPiM MAapKiB, HaJle-
JKaTh TAKOXK CKBEPU 1 OyJIbBapH, SIKi BAKOHYIOTH POJIb TAK 3BAHHUX «EKOJIOTIY-
HHX OCEl» Y CTPYKTYPi 3e1eH0-01aKUTHOI iHDpacTpykTypu Micra. ¥ m. Tep-
HOITUTh HAPAaXOBYETbCA 10 CKBEPIB i 5 Oy/IbBapiB 3arajbHOO ILIOIIEIO 16 ra
[17], mo cTraHOBUTH MeHIIe 1 % IUIOIN] 3eJIeHO-0JIaKUTHOI iHOPACTPYKTYPHU
Micrta. 3HayHO GibIi ot y M. TepHOIiIb 3aiMAaloTh 3eJIeHi Haca[PKEeHHS
00MeKeHOTO KOPHCTYBaHHS (321 ra) Ta 3esieHi Haca/KEHHS CIEIiaJbHOTO
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mpusHaueHHs (433 ra), 10 BiATOBiAHO cTaHOBUTH 13,8 % i 18,6 % 3esneHoi
iHGpacTpyKTypu MicTta. Y CTPYKTYpi 3€J€HUX Haca/KeHb 0OMEKEHOro KO-
PUCTYBaHHS HaUOLIBIIY IJIOILY 3aiiMaIOTh HACA/IKEHHS JKUTJIOBOI 3a0y/10BU
(235,5 ra), 3aksajiiB ocBiTH (52 ra) Ta 0XOpOHU 370pOB’s (30,6 ra) [17].
Tabauus 3

MakcuMaJsIbHO JOIyCTUMA OJ[HOYACHA KiJIbKICTh BiZ[BilyBaHOCTI
mapkiB micra TepHominb [5]

MakcumansHo
MakcvumanbHo gonyctnma L
Mnowa napky, o [A0MnycTUMa KinbKicTb
KiNbKiCTb OOQHOYACHUX

ra L . ; OfHOYacHUX BiABiAyBadiB
BiABiAyBaviB, ocib Ha 1 ra , .
Ha Becb 00’ekT, ocib

Hassa napky

Mapk «Coninbye» 60,0 100 6000
gzz';;::ﬂi‘;f)a“"”°r° 45,0 100 4500
Mapk im. LLleB4eHka 18,0 100 1800
«CTapun napk» 7,0 100 700
Mapk «300poB’s» 0,37 100 37

VY cTpyKTypi 3e7IeHUX HacaaKeHb CIeliaabHOT0 IPU3HAYeHHs MepeBa-
JKaIOTh CAHITaPHO-3aXMCHI 30HH, ILJIOIA SKUX Y MIiCTi CTaHOBUTD 334 ra. ILio-
11 3eJIEHUX HAcaJiKeHb B30BIK JIOPIT Ta aBTOMaricrpasiei y M. TepHOmiib
CcTaHOBUTH 83,5 ra. PiBeHb 03ejIeHeHHs BYJIMIb MicTa ckiazgae 65 %. Oxpe-
MOIO TPYIIOI0 3eJIEHUX HACA/[?KEHD CIEIiaIbHOTO MPU3HAUYEHHs € HACa/[?KEH-
HA Ha TepuTopii kiaagosuml. Y micti TepHOMIinp HapaxoByeTbes 5 oimiiHUX
KJIJTOBHII] 3aTaJIbHOIO ILIOIIER0 30,6 ra. Opi€HTOBHUU PiBEHD IX 03€JIEHEHHS
ckiazae 50 % [17].

HaiiBaxxmBimmM 3 (QyHKIIOHAIBHOI (€KOJIOTIYHOI, peKpeariiHol)
TOYKU 30PY y CTPYKTYPi 3eJIeHO-0JIaKUTHOI iH(pacTpyKTypu Mmicra € JiicH.
¥ M. TepHoOMib TJTOIA JIiCiB CTAHOBUTD 357 ra [6], 110 CKJ1a/1a€ 15,4 % TLIOII
3eJIeHOl iHQpacTPpyKTypu Micra. Y CTPYKTypi JIiICOBHUX Haca/yKeHb MicTa
TepHomiIb epeBakaTh Jricu I rpynu (198 ra), 6JIM3bKO 40 ra 3aliMalTh
yarapHuku i 8 ra — mosie3axucHi Jricocmyru. Pekpeariilfina €eMHICTb JIiCiB M.
TepHOMIb cTaHOBUTH 17 850 0cib [5]. TobTo y sricax TepHOIIOJIsI 0JTHOYACHO
MOJKYTb BiIIOYMBATHU JIHIIe 8 % HaceJeHH:, TOAL fAK 3Ti/THO 3 HAYKOBO 00-
I'PYHTOBAaHUMH HOpMaMmu [13] y KpaiHax MOMIpHOTO KIiMaty 30 % MeIIKaH-
I[iB MicTa IOBUHHI MaTH MOKJIMBICTh OJTHOYACHO ITepeOyBaTH (BiIIOYNBATH)
y JIiICOBUX MaCHBaxX B MeKaX HACEJIEHOTO MyHKTY.

[HII0I0 KaTeropier IPUPOJHUX YTifb, sIKI BXOAATDH O CKJIAZY 3eje-
HO-0OJs1aKUTHOI iH(pacTpykTypu Micta TepHOMiIb, € Ta30oHU (15 ra), maco-
BuIa (340 ra)icinozkari (51,5 ra) [6]. Yci i kaTeropii 3emesis — JiicH, ra3o-
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HU, TIACOBUIIA, CIHOKATIi, 3eJIeH] Haca/?KeHHs, 0araToOpiyHi HacaJ>KeHHS,
BOJIHI ITOBEPXHI BiATPAIOTHh BAIKJIUBY €KOJIOTIYHY POJIb y QYHKIIIOHYBaHHI
ypboekocucremu. OCHOBHUMU (PYHKI[ISIMU CTPYKTYPHUX €JIEMEHTIB 3eJ1e-
HO-0JIaKUTHOI iH(GPaCTPYKTYPH MiCTa € MATPUMAHHS KUCHEBO-BYTJIEKHC-
Jioro 6asauncy. J[yist ominky 6ayaHcy KUCHIO ypboekocucrteMu TepHOTIONs
HaMH pO3Pax0BaHO 3araJIbHY KiJIbKICTh KHUCHIO, IKY TPOAYKYIOThH ITPUPO/I-
Hi OioreoreHO3UW 3esieHO-O/1aKkuTHOI iHdpacTpykTypu Micta TepHOIIiIb.
IIpu pOMY BpaxXyBaJId ycepeaHeH] MOKa3HUKHU MOPIYHOTO BUPOOHUIITBA
KHUCHIO JIicCaM{ Ta iHIIUMH TpyllaMH 3eJIeHUX HacaJKeHb (y TOMy YHCIIi
OaraTopiuyHUMH HaCaKEHHSIMU) 1000 T/KM?; Ta30HAMU, ITaCOBHUIIAMH
1 ciHOKaTAMHU 500 T/KM?; BOJIHOIO TIOBEpXHEI0 100 T/km? [12]. TIpoBese-
Hi PO3paxXyHKH KUJIBKOCTI BUPOOHUIITBA KHCHIO OioreomeHo3aMu MicTa
IoKasajay, 1o 3a Pik 3eJeHo-OyakuTHA iHQpacTpykrypa M. TepHOmiiab
MpoayKye 21 815 T KucHIO. HaiibinpIne KUCHIO IPOAYKYIOTh 3€JIeH] Haca-
JI’KeHHS — 13 310 T, JIiCH IPOAYKYIOTh 3570 T, OaraTopiuHi Haca/»KeHHs —
2560 T, Ta30HU, [TACOBUINA 1 CiHOXKATI — 2035 T, BOJAHI HOBEPXHi — 340 T
(puc. 6).

AHaJTi3 re0eKoJIOTIYHUX HapaMeTpiB IPUPOJHUX Ta IPUPOHO-AHTPO-
MOTEeHHUX KOMILUIEKCIB ypboekocucreMu TepHOIOSA J103BOJISIE 3POOUTH
BHCHOBOK, II[0 3arajibHa ILIOIIA 3€JI€HO-0JIaKUTHOI iH(ppacTpyKTypu Micra
TepHOIIIb CTAHOBUTD 2322,5 Ia, 10 CKIaZa€ OJIU3BKO 40 % TepuTOpii MicTa
(tabs. 4). Ilonan 47,5 % 1wIoINIi 3e1eHO-0JIaKUTHOI iHOPACTPYKTYpPH MicTa
BXOJIUTDh ¥ CTPYKTYPY JIOKaIbHOI ekomepexi TepHomosisa. HaliBuiy gacTky
Yy CTPYKTypi 3eJIeHO-OJIAKUTHOI iH(ppacTpyKTypu M. TepHOIIb 3aliMalOTh
mapku (20 %), moHax 18 % 3aliMarOTh 3eJIeHI HACaJKEHHS CIIEIiaIbHOTO

1%

B 3eneHi HACAKEHHA
B JTicu
BbaraTopmti HacamKeHHs

T'asonu, nacosuA i
ciHoxKarti

¥ BoaHi noBepxHi

Pruc. 6. IIpoaiyKyBaHHsI KMCHIO CTPYKTYPHHMH €JIeMeHTaMU 3eJIeHO-0IaKUTHOI
iHdpacTpykTypu micta TepHOIIiIb

Fig. 6. Oxygen production by various structural elements of Green and Blue
infrastructure in Ternopil



184 _ Green & blue infrastructure in post-USSR cities:
m exploring legacies and connecting to v4 experience

MpU3HAYeHHs, 17,5 % — ra30HU, TACOBUIIA i CiHOXKaTi, 15 % — Jyicu Ta 14 % —
3eJIeHi HacaPKeHHs 00MeKeHOTO KOpUCTyBaHHs. biiakuTHa iHdpacTpykTypa
CKJIAZIA€ 15 %, y IKil 3HAUHY YaCTKY CTAHOBUTH TePHOIUIBChKE BOJIOCXOBUIIIE.

Tabauus 4
CTpykTypa 3e1eH0-0/IaKUTHOI iHppacTpyKTypu Micta TepHOILIb
[Mnowa, ra
Y TOMY uncni
BaranbHa |y CTPYKTypi NokanbHOI
ekomepexi
Mapku 450,0 415,0
Cksepu 10,5 -
3eneHa
indpacTpykTypa BynbBapu 5,5 -
3eneHi HacagXXeHHs!
321,0 -
0BMEXEHOro KOpUCTyBaHHS
3ene.H| HacaXeHHsI 433,0 )
crieuianbHOro NprU3Ha4YeHHs
Nicn 357,0 234,0
[[a30HK, NacoBuLLa i CiHOXAaTi 406,5 143,0
TepHoninbcbke BO4OCXOBULLA 300,0
IHWI cTaBkn 21,0
. BnakutHa 314.0
IHPACTPYKTYPA | MpyipopHi BogoTokw i piviki 14,0
LLITy4yHi BOOOTOKM 4.0
3eneHo-6nakuTHa iHpacTpykTypa 2322,5 1106

TakuM YHHOM, OCHOBY 3€JI€HO-OJIAKUTHOI 1H(MPACTPYKTypH MicTa
TepHoMib GOPMYIOTH JIiCH i JIiCOITapKOBI HacaI»KeHHsI, 3eJIeHI HaCa IKeHH
00MeKEeHOT0 BUKOPHCTAHHS Ta CIIEIiaIbHOTO IPU3HAYEHH I, BOJIHI 00’ €KTH,
30kpemMa piuka CepeT i TepHOMUIbChKE BojocxoBuUile (puc. 7). Buxomsuu
3 I[bOTO, MOKHA CTBEP’KYBATH, 1[0 IPUPOAHUHN KapKac ypboeKocucTeMu
TepHOMOJIA HEe € JIOCTAaTHBO PO3TATy:KeHUM. MiHiMabHI IUIONII iHHO-
BaI[ilHUX (GOpPM O3eJIeHeHHs], BIIKPUTHX IITYYHUX BOJHUX IIOBEPXOHbD,
BHCOKA IIiJIbHICTh 3a0y0BU 3MEHIIIY€ CTIHKICTh 3eJIeH0-01aKUTHOI iHDpa-
CTPYKTYpH MicTa TepHOIIIb /10 aHTPOTIOTEHHOTO HaBAHTAKEHHS Ta CTBOPIOE
JIOZATKOBI €KOJIOTIUHI PU3UKH ii (PyHKIIOHYBaHHS.

OTxe, B XOJAi IIPOBENEHOTO JOCJi[KEHHS HAM{ BCTAHOBJIEHO, IIO
OCHOBHHUMHM T'€O€KOJIOTIUHUMHU TpobsieMaMu 3esieH0-01akuTHO1 iH(pa-
CTPYKTYpH MicTa TepHOIIb €:

—  TEeHJIeHIIil 3MeHIIeHH ILJTOI 3eJIEHUX Haca?KeHb y MicTi [4];
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VMOBHI NO3HAYEHHA:
- - JiCH Ta TICOMAPKOBi HACATKEHHA

B - seneni macazxensa oduemeroro
BHKODHCTAHHA Ta CHENiATSHOT0
TIpH3HaTeHEA

- - 38M71 MiJ BOJ0K

Puc. 7. Ekonoriuamuii kapkac — 3eyieHo-61akuTHA iHdpacTpykrpa micra TepHomine

Fig. 7. Ecological framework — Green and Blue infrastructure in Ternopil

— JedinuT 3eJeHUX HACA/PKEHb Y JIICONAPKOBIM YACTUHI KOMILJIEKCHOI
3eJieHoi 30HU Micta TepHOMib [6];

— He3aKOHHI BUPYOKU Ta 3aXOILIEHHS 3€JIEHUX 30H MicTa I1i/i OyIiBHUIITBO
JKUTJIOBUX Ta KOMEPIIHHUX OyZiBesb;

— 3abymoBa mpubEpPEXKHUX B3aXHCHUX Ta BOJOOXOPOHHUX 30H TepHO-
MMJIBCHKOTO BojtocxoBuIna i piuku Ceper [21];

—  HEe33JIOBUIbHHI €KOJIOTIUHUH cTaH TepHOIIbCHKOTO BOAOCXOBHUINA [21];

— BHUCOKa HMOBIPHICTH MiJITOIVIEHHS MICPKUX TEPUTOPIN Ta 3€JI€HUX 30H
[31];

—  QHTPOIIOTEHi3allifd BiIKPUTHUX IPUPOIAHUX 3€MEJIb, 0COOJIMBO y IE€HT-
pa/IbHIH YacTHHI MicTa Ta HOBOOYIOBaX;

—  BHCOKHUH Cepe/IHiH BiK Haca?KeHb 3eJIeHO01 iIHPPacTpyKTypH MicCTa;
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— MiHIMaJIbHE BUKOPHCTAHHSA iHHOBAIIMHUX (OPM O3€JIEHEHHS MicCTa:
MOOiTbHE Ta KOHTEHHEPHE 03€eJIEHEHHs, 3€JIeH] /1JaxH, CTIHHU TOIII0;

— HHU3bKa peKpealiiiHa EMHICTh MAPKOBUX 30H Ta BOJAHUX 00’€KTIB MicTa

[5];

— HeJIOCKOHAJIa CHCTeMa JaHAIadTHOTO IUIAaHYBaHHS MicTa, BeJeHHs
OyniBesibHUX pPOOGIT 0e3 BpaxyBaHHSI HOPM IPHUPOTOOXOPOHHOTO
3aKOHO/IaBCTBA;

— I0sABa iHBa3WBHMX BUJIIB Ta MIKIHUKIB y MeKax 3eJIEHUX 30H MicTa.

BucHoBku. I[IpoaHasi3yBaBIIM TeOEKOJIOTIYHI OCOOJMBOCTI 3ejie-
HO-06J1aKUTHOI iHGpacTpykTypu Micta TepHOMisb, BCTAHOBJIEHO, IO ii m101Ia
cKIIasiae 2322,5 ra. bauseko 47 % 1wion 3e1eH0-0J1aKUTHOI iHQPACTPYKTY-
PY BXOJIUTH JI0 JIOKaJIbHOI eKoMepeski Micra. HaliBHIIy YacTKy y CTPYKTY-
pi 3eneH0-61aKkUTHOI iH(pacTpykTypu Micta TepHOIIb 3aiMaOTh MapKH,
3araJibHOIO IUIOIIEI0 450 Ta Ta PeKpeariiHOI €MHICTIO 13037 ocib. Jlicu y
CTPYKTYPi 3eseHoi iHdpacTpykTypu micra TepHomine 3aiimMaioTs 15,4 %, 3a-
raJIbHOIO IUJIOIIEI0 357 ra Ta peKpeamniiHo0 eMHICTIO 17850 ocib. biakuTHa
iHGpacTpykTypa M. TepHOIIIb IIpe/icTaBIeHa, B OCHOBHOMY, BOZIOCXOBHUIIIEM
IUTOIIEI0 300 ra Ta MPUPOJHUMH BOJOTOKAMH, 30KpeMa piukoio Ceper. Bera-
HOBJIEHO, 1[0 peKpealiliHa €MHiCTh BOAHUX 00°€kTiB TepHOMoJIs CKIafaE 5,5
ThC. 0ci6. TakuM YMHOM 3arajibHa peKpeartiiiHa EMHICTh 3eJIeHO-0JIaKUTHOI
iHGpacTpykTypu Micta TepHomiib, Brirtouaoun PJITT «3arpebeisa», ctaHo-
BUTB 01U3bK0 66 THC. 0cib (30 % HaceneHHs Micta). OKpiM peKpeaniiiHoro
MOTEHIIiay 3eeH0-0IaKUTHOI iH(pacTpyKTypu Micta TepHOIIIb, BasKIU-
BHUM € €KOJIOTIYHUH — IPOAYKYBaHHS KMCHIO IIPUPOTHUMHU 0i0IIeHO3aMHU yp-
O6oekocrcTeMu. BcTaHOBIIEHO, IO CTPYKTYPHI €JIEMEHTH 3eJIeHO-0JIaKUTHOT
iHdpacTpykTypu Mmicta TepHOIIb BIPOJIOBXK POKY NPOAYKYIOTh OJIM3BKO
22 THC. TOHH KUCHIO. [Tompu Te, 110 3es1eH0-01akuTHA iHdpacTpyKTypa Micra
TepHOIIUIP BUKOHYE Psifi BAXKJIMBHUX €KOJIOTIUHHX Ta pPeKpeamiiHux (pyHK-
i#, ¥ mpuTaMaHHI re0eKOJIOTiuHi mpobsieMu. 30KpeMa, AedilluT 3eIeHuX
Haca/»KeHb 1 TeHJeHIIil 10 iX 3MeHIIeHHs], 3a0pyAHeHHs] BOJIHUX 00 €KTiB,
HeO0CKOHAJIa CHCTeMA JIaHAIMAaGTHOTO IUIAaHYBAaHHSA MicTa, MiHiMaJbHE BU-
KOpHCTaHHS iHHOBaI[ilHUX (HOPM O3esIeHEHHs (3eJIeHi /laxu, KOHTelHepHe
03eJIEHEHHs] ), TI0sIBa iIHBa3UBHUX BU/IIB Ta IIKIJHUKIB TOIIIO.
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2.3.4. GREEN-BLUE
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In the publication the issue of preservation and development of key recreational
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urbanization, psychoemotional pressure, global climate change. Applying principles of
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BACUIIIOK PycnaHa MwuxanniBHa — Oupektop kKOMyHanbHOro mignpuemcrsa «LieHTp
pO3BUTKY MiCTa Ta pekpeaLii», M. IBaHo-®paHkiBcbK, YkpaiHa, 76000, Byn. YopHosona, 126,
v_ruslana@yahoo.com

B nybnikauii BMCBITNEHO nNUTAHHS 30epeXeHHs Ta BiOHOBMEHHS KJIIOYOBUX
pekpeaLjiiHnx 30H M. IBaHO-PpaHkiBCbka 3 BpaxyBaHHSIM Cy4acHMX NoTped HaceneHHs
Ta akUEeHTOM Ha 36epexeHHs iX NPUPOAHbLOI LHHOCTI B yMOBax CTPIMKOi ypbaHisaLyi,
NMCUXOEMOLLINHOrO HaBaHTaXeHHs!, rnmobanbHOi 3MiHKM knimaty. [Mnowia micta IBaHo-
dpaHkiBcbk cTaHOBUTL 3648 ra. 3abynoBaHa TepuTopis CTaHOBUTL 75 % Bif, 3aranbHoi
nnowi Micta. Y mexax MicTa njoila 3efeHux HacamxeHb cTaHoBUTb 1236 ra, 3 HUx
3aranbHOro KOPMCTyBaHHA — 345 ra. 3aCTOCYBaHHSA MPUHLMNIB LLUPKYASPHOI EKOHOMIKM,
CTBOPEHHSI AUTSAYMX €KO-N0KaLLi, 36epexXeHHs! Ta BiITBOPEHHS 3€NEHUX HACALLKEHb.

KntoyoBi cnoBa: pekpealiiiHi 30HM, 3e1eH0-01aknTHa iHPPaCTPyKTypa, eKO-CTUb,
LMPKYNsSipHa eKOHOMIKa, 30epexeHHs NPUPOIHLOI LIIHHOCTI 06’€KTiB.

Bcmyn

3HaueHHS 3eJIeHO-01aKUTHOI 1HGPACTPYKTypH B CyYaCHHUX YMOBAaxX CTPiM-
Kol ypOaHizariii, ICHMXOEMOIIITHOTO HaBaHTA)KEHHS HACeJEHHsA, TJI00aJIbHOI
3MIHH KJIIMaTry (aHOMAaJIbHI TEMIEPATYPHI PEKOP/H, MOCYXH, Ha 3MiHY SKUM
MIPUXOISITh HAJI3BUYAHHO BEJIMKI OOCATH OMa/liB) Ba’KKO IIEPEOI[iHUTH.

Micpki 3eseHi B30HH MIATPUMYIOTh MicieBe Oiopi3HOMAHITTS Ta
3a0€3MeUyI0Th BKJIMBI €KOCHCTEMHI IOCIYTH — BiJl MOKpAIeHHS SKOCTI
MTOBITP# 10 30epeskeHHA TeHO(OH Ty TBAPUHHOT'0 i pOCJIMHHOTO cBiTY. KpiMm TOTO,
MicbKa 3eJIeHO-OJIakMTHA iHPPACTPYKTypa IMOKPAIIY€E SKICTh KUTTS JIIOJEH.
Came MichKi pallOHM i3 BHCOKOIO IIUIBHICTIO 3a0YZIOBH XapaKTEPU3YHOTHCS
ZIyKe 3a0py/THEHUM MOBITPSAM i caMe B HIX HAUOLIbIIIE CTPAXKAAIOTH B/l eeKTy
MICBKOTO TEIIJIOBOTO OCTpOBa. ToMy 3e1eH0-0IaKUTHI OCTPIBIIL B MiCTi CTAIOTh
CIIPaBXKHIMHU 0a3aMU, sKi 3MEHIIYIOTh HETATHBHUH BIUIMB BUIIE3a3HAYEHIX
YUHHUKIB, JAI0Th MOXKJIUBICTh BiJIHOBUTH BHYTPIIIHIA CIIOKIH Ta TrapMOHIIO,
MOKpaIUTH Gi3UUHE Ta IICUXIYHE 3/I0POB .

Baakumna ingpacmpyxmypa

IBaHO-PpaHKIBCHK PO3TAIIOBAHUI HA PIBHUHHIN TEPUTOPIl MiBAEHHOTO
3axony YkpaiHu y Mexupiuui Bucrpuni Hanasipasachkol Ta Bucrpumi
CoJI0TBUHCBKOI.

IleHTpasIbHOIO BOJOUMOIO € MicbKe 03epo (iHIra Ha3Ba — CTaHicaBcbKe
MOpe) — HaHOUIbIIIEe ITYYHE 03epo Micta IBaHO-®paHKiBChKa, TOOY/I0BaHE
B 1955 p. PosTaioBane B miB/IeHHO-3aXi/IHIN YaCTHHI MicTa, Ha 3axXij| MapKy
im.IIeBuenka. ITnoma BogHoro 11eca — 32,8 ra. I'tnbuHa Bif 2.5 710 5 M.

3 2016 poky OyJI0 IIPOBEJEHO KOMIUIEKC POOIT II0 BiIHOBJIEHHIO CTaHY
BOJIOWMH Ta OOJIANITYBAHHIO IPWJIEIJIOl TepuTopii. Posmouanu 3 peMoHTY
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Fig. 1. Clearing of Mlynivka river bed and arrangements of canal for water supply

Puc. 1. Po3uncrka pycia p. MinHIBKa Ta 06J1aIITYBaHHA KaHAILY 110/1a4i BOAU

rizpocnopyzi, 3abe3ledYeHHA HaIEKHOTO (YHKI[IOHYBAaHHA Bi/ICTIHHUKA,
PO3YHUCTKU pycya piuku MUIMHIBKE (K2 € OCHOBHUM /IKEPEJIOM >KHUBJIEHHS
03epa) Ta 00JIAIITYBaHHSA KAHAJTY TI0/Ia4i BO/IA 3 METOIO CTBOPEHHS MAaKCUMAJIbHO
MOKJIIBOTO BOZIOMIZATIOPY (pHC. 1).

Puc. 2. Ouncrka o3zep

Fig. 2. Clearing of lakes

ITe Oys10 Ha/I3BUYANHO BaXKITUBO JJIsI Bi/THOBJIEHHS U PKYJIAILLil, OCKIJIBKU
nebeT BOAU Yepe3 IPUPOJIHI Ta aHTPOIOTeHHI UMHHHUKH HAJI3BHYAHHO
Hu3bKui. I[IpoBenn MexaHIYHYy OUYHMCTKY BOJOWMH Bifi BOZOpOCTeH Ta
3apubJIeHHS POCIMHHOITHUME Buiamu pub (puc. 2 ta 3).

Puc. 3. 3apubsieHHs 03€p

Fig. 3. Stocking of lakes
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Puc. 4. ObsamtyBaHHs IPUIETJIOl TEPUTOPIl MiChKOTO 03€epa

Fig. 4. Arrangements of areas adjacent to the city lake

IIpu obGsamTyBaHHI HPHUJIEIJIOl TEPUTOPIi BPaxXOBYBaJM HOTpPeOHM Bif-
BizryBauiB (0 PeKOHCTPYKIii 6araTo MemIKaHI[iB 3aiMaIUCA TYT Pi3HUMH
BUJIaMHU CIOPTY Ta 6irom 30kpema). JIoBKoJIa BOZONMH 00JIAIIITOBAHO IIiIIO-
XiJIHy 30HY, HOJIiypETAHOBY OirOBY ZIOPi?KKY, BCTAHOBJIEHO BYJIMYHI MeOuIi,
BHUCA’KEHO 3eJIeH] HacaKeHH (puc. 4).

006abiu BXxOay /10 03epa OOJIAITOBAHO 30HY CIOKIMHOTO BiIIOYHMHKY
Ta €KCKJIIO3UBHUU JUTAYINHN irpoBuil mpocTip. [Ipu BUTOTOBIEHH] AUTAYNX
KOMILJIEKCIB BUKOPUCTAHO BHUKJIIOYHO €KOJIOTIYHI Ta MPUPOJIHI Marepiaau

Puc. 5. lutAunii irpoBUN IPOCTip HA MicbKOMY 03€pi

Fig. 5. Area for children near city lake
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Puc. 6. ITepepobka 3/10poBOi iepeBuHu (micss OypeBio) Ha ByIu4uHI MeOJTi

Fig. 6. Processing of healthy wood (after hurricane) into outdoor furniture

(mepeBo, kaHaTH, ITCOK), 0€3 MITYYHUX IIOKPUTTIB, SAKi JIUIIE CIIPUYNHAIOTH
IiJIBUIIIEHHs TEMIIEPATYPH Ha JIOKAIIil Ta He JAIOTh JIiTAM BilUyTH €HAHH

3 IpUpooIo (pHC. 5).

JlaBKM BUKOHAHO 3 BPaxXyBaHHSIM IPUHIUIIB MUPKYJIIPHOI EKOHOMIKH,
aJI’Ke JIEpEeBUHY I HUX BHKOPHUCTAJIU 3 IOBAJIEHHUX IIiJl Yyac OypeBiio sice-
HiB (puc. 6). A TepmiuHa 06poOKa JepeBUHM 3a0e31euye iX JOBrOBIUHIIITYy Ta
JIEIIIEeBIIy eKCILIyaTallil0 B MOJAJIbIIIOMY, € €KOJIOTIYHO YHCTOI0 1 IpU yTH-
Jrizarii He MIKOAUTD JIOBKIJLIIO, SIK IIe BiJI0YBA€EThCA IIPU YTUIII3aIliil (cIiatio-
BaHHI) JiepeBUHU, 00pO0JIEHO] PIBHUMH XIMIYHUMHU CKJIQIHUKAMU (JIakaMu,
dapbammu i T.71.).

Jlpyrum 3a BeJIMYUHOIO TiZIpOJIOTIiUHUM 00’ €kTOM IBaHO-®paHKiBChKA €
o3epo y mikpopaiioni ITaciuna. Moro mioma 7,5 ra, mocepeAuHi € IpsAMO-
KYTHHI OCTpPiBeIb, 3’6IHAaHUI 3 OeperaMu JBOMa OETOHHUMU MOCTHKaMU. 3a
HHUM MIITHO 3aKpinuiach Ha3Ba «Himelnbke 03epo», OCKIJIBKU CXiHI HIMITI
OyayBasTu B MicTi 00’ €KTH COIiasIbHOI iH(GPACTPYKTYPHU 1 03€PO CIIYTYBAJIO ITO-
JKEKHOI0 BOZIOMMOIO IIpH OYZiBHUIITBI (pHC. 7).

Ha nmanuii yac posnouasnuics poboTH 3 Po3poOKU KOHIIEMITii PO3BUTKY
1iel pekpeariiHol 30HU 3 aKIEHTOM Ha 30eperkKeHHs MPHPOAHBOI I[iIHHOCTI
00’€KTa, OCKLJIBKH Jy’Ke BasKJIUBO 30epertu foro ¢uiopy i ¢gayHy, Ty eKocu-
cremy, sika chopmyBasacs. CaMe TyT IIOPOKY JAl0Th IIOTOMCTBO Jiebe/i Ta

Puc. 7. «Himenpke 03epo» Puc. 8. [IJopoky 1at0Th IOTOMCTBO
sebeni Ta 1HII BOIOIIABHI ITaXu
Fig. 7. German lake
Fig. 8. Swans and other waterfowl give

birth every year
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Puc. 9. 'pomaacekuii mpocTip goBKosa «O3epa 3 jiebenem»

Fig. 9. Area for people around Lake with a swan

iHITI BooIwIaBHI ntaxu (puc. 8). CBiT JaBHO CTUKHYBCS 3 BEJIUKOIO ITPOOJIe-
MOIO 3i 3MeHIIIeHHs KUTBKOCTI KoMax. [lesKi 3 HUX MOKYTh 00JIaIITOBYBaTH
CBOI KUTJIA 1 PO3MHOKYBATHCSA JIUIIIE B AUKUX TpaBaX. BTpy4aHHs B IPUPO/I-
Hi eKOCHCTeMH IIPU3Be/Jie /10 BUMUPAHHA TaKuX Byu/liB. Came TOMy Ha OCTPOBI
IIoceperHI BOAOWMH He CKOIIIYEMO TPABHU.

B ymoBax arpecuBHOi ypOaHizalii BapTo OOPOTHCH 3a OCTPIBII JHKOi
MIPUPOJU ITOCcepes] BeJTUKoro micra. Tomy uacTiHa 03epa, BiJi OCTpOBa 3 MicT-
KaMU Y HATIPSAMKY MIJTKOBOJHOI YaCTHHU, Ma€ 3aJIUIIUTHCSA HEOTOPKAHOIO.

B nieHTpaIbHOMY MiCHKOMY IapKy TAaKOXK € KaCKaJl TPhOX 03€ep, AKUHU /10-
Jla€ HETIOBTOPHOI aTMOChEPH IHOMY YJIF0OJIEHOMY MICITIO BIITTOYMHKY MiCTSH
Ta rOCTeH.

Kpim Toro, B 0AHOMY 3 IeHTPAJIbHUX PAMOHIB MicTa po3TallioBaHa He-
BeJIMKA IITy4YHa BojioliMa (HaszBa cepesl MicTaH — «O3epo 3 yiebeieM»), AKa
Oys1a 0071aTOpO/IPKeHA Ta MEPETBOPEHA HAa CYYACHUUN I'POMAJICBKUU IIPOCTIp
aKTUBHOIO TPOMAJIOI0 MiCTa 3a MATPUMKH iHO3€eMHHUX IapTHEPIB.

3eseHna indpacrpykrypa

[Tnoma micra IBaHo-®paHKiBChK CTAaHOBUTH 3648 ra. 3a0y/0BaHa TEPU-
TOpPiA CTAaHOBUTH 75 % Bij 3arajbHOI MOl MicTa. Y MeXax MicTa IUIoma
3eJIEHUX HACa/I?KeHb CTAHOBUTH 1236 Tra, 3 HUX 3arajJbHOTO KOPUCTYBAaHHS —
345 ra. Iljoia 3eJIeHUX Haca/PKeHb Ha OJHOTO MEITKAHIA MiCTa CKJIajac
JiIie 5.5 M KB. 3a M>KHapOJHUMH HOpPMaMH, [Ied MOKa3HUK Mae OyTu He
MEHIIUM 3a 20 M2, ToMy HaZ[I3BUYalHO Ba’KJIMBO 301/IbIIyBaTH ILJIOII 3€jie-
HUX HACa/PKeHb B MeKax MicTa, 30epiraTd iCHy[OUi Ta pamioHaJIbHO BUKO-
PHCTOBYBATU 00 €KTHU 3€JIeHO1 iIHPPACTPYKTYPH.

PoariozisieHi 3eyieHi 30HU Y MiCTi JOCUTH He piBHOMIpHO (Tabs1. 1). Bumi-
JISIETBCS 3-TIOMIXK yCiX IleHTpaJibHA YaCTHHA MicTa, Jie 30cepe/iKeHa 0JIOBHU-
Ha BCHOTO 3€eJIeHOT0 (POHY MicTa.



3eneHo-01akuTHA iHGPACTPYKTypa B MicTaX HOCTPA/ITHCHKOTO IIPOCTOPY: - 197
BHUBYEHH CIQ/IIIMHU TA MiZKJII0YEHHS JI0 IOCBi/ly KpaiH v4 m

Tabauusa 1

[1noma 3ey1eHUX HACa/I?KeHb (TIOKPUTTS IMTPOEKITiH KPOH)
y MiKpopaioHax micra

NeNe PanoH Mnowa, ra
1 LleHTpanbHa YyacTuHa 545
2 MacivHa 87
3 Mo3nTpoH 194
4 YropHuKu 29
5 MWKUTUHL 59
6 XpunnvH 64
7 Onpuwisui 66
8 KpuxiBLi 96
9 Beboro 1140

TostoBHUM 1 HAWOUIBIIIUM ITAPKOM MiCTa € MapK KyJIbTYPH Ta BiJIOYNHKY
im. T. I'. IlleBueHKa, IKMH € TaM ATKOIO CaJI0BO-TIAPKOBOT'O MUCTEITBA MiCII€BO-
ro 3HaYeHHs (puc. 10). K 3amoBifHUN 00’ €KT BiH BXO/IUTH J0 CKJIaJy IPUPO/I-
HO-3ar0BiTHOTO (DOH/IY 1 € CKJIaI0BOIO YACTHHOIO CBITOBOI CHCTEMU IIPUPOTHUX
TepuTOpiii Ta 06°€KTiB. oro mIoma ckiazae 24.2 ra. 3akuafeHui mapk 6ys y
1895 p. Ha OCHOBI ILIAHKY PUPOJTHOTO J[yDOBO-TpaboBOTO JTicy. B mapky Hapa-
XOBYETBCSI IIOHAJ] IIIiCTh TUCAY IEPEB 1 IOHA, Z1BI TUCAY1 YarapHUKIB.

Moro Mo)xHa HAa3BaTH i My3e€M IIPUPOAH, azpKe, OKPIM MiCIIeBHX HOpi,
TYT POCTYTh ¥ €K30THYHI JIepeBa 1 YarapHUKH, 3aBe3€Hi CBOTO Yacy 3 PO3ca/i-
HukiB [Tonpmgi, @panmii Ta AMepuKu.

3 2003 710 2016 pp. PEKOHCTPYKIIisA MapKy He HmpoBoamiaacs. B 2016 p.
posnouan pobOTH i3 BiJTHOBJIEHHs iH(pacTpyKTypu. Byso obiamToBaHo
HOBI as1el (UMM 3HAYHO PO3IINPEHO KOPUCHY ILIOILY ITAPKY), B T.U. IKi BEYTh
JI0 BCIX BXOZIIB B mapk (puc. 11).

Puc. 10. ITapk im. T. T'. [lleBueHKa

Fig. 10. T.G. Shevchenko park
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Puc. 11. KamitasibHUI peMOHT Ta 00JIaLITYBaHHSA HOBUX aJIel apKy
im. T. T IlleBuenka

Fig. 11. Capital repair and arrangement of new alleys in T. G. Shevchenko park

IIpu obsamTyBaHHHI ajled Ta JOPiKOK BPaXOBAaHO TPAaH3UTHI IMOTOKHU
Ta TOYKH CIIOJIYYEHHS, B pe3yJIbTaTi YOro Bif[BilyBauaM HeMaE HeOoOXigHOCTI
MPOKJIAJIATH IUISAX 3€JIEHUMU 30HAMU.

BnamroBaHO KiMHaTy MaTepi i IMTUHHU, OCKUIBKH IapK € YJII00JIeHuM
MiCIIEM BiJIMIOYUHKY JIJIs1 6araThox MOJIOJUX ciMel (puc. 12).

Puc. 12. KimaaTa marepi i AUTHHI

Fig. 12. Room for mothers with kids



3eneHo-01akuTHA iHGPACTPYKTypa B MicTaX HOCTPA/ITHCHKOTO IIPOCTOPY: 199
BHBUEHHSI CHIAZIIMHU Ta MiAKIIOYEHHS /10 T0CBiLY KpaiH v4 \@L

Puc. 13. Kirym6u i3 cucTeMo10 aBTOMaTHYHOTO IIOJIUBY

Fig. 13. Flower beds with automatic watering system

I'pomazchKi BOMpPaIbHI, SKi 710 TOTO OyJIM CE30HHUMU, TIEPEBEJIH HA IILJI0-
piuHy poOOTY, BCTAHOBUBIIIY CHCTEMY OllayieHHs. IIpoBe/IeHO pEMOHT JIITHBOI
ecTpazu (3 BpaxyBaHHSM JOCTYITHOCTI JIJIsI JTIIOZIed 3 OOMEKEHUMHU MOKJIH-
BOCTSIMH) Ta 30HU JJIsA TUIsiaviB. [IpoBe/ieHO PEKOHCTPYKINIO IIEHTPAIHHUX
KJIyMO 3 BJIALITYBAaHHSAM CUCTEMU aBTOMATUYHOTI'O IOJIUBY (pHUC. 13).

3abe3neueHo JI0aTKOBE OCBITJIEHHS, BCTAHOBJIEHO HOBI BYJIMUHI MeOJTi
Ta BiINOYMHKOBI esleMeHTH (JIaBKH, JlepeB’siHI Kauesti, iexxaku) (puc. 14).

ITpoBeneHO KamiTaJPHUN PEMOHT IIIIO3iB HA KAaCKaZl 03ep, 37ilCHEHO
OYMCTKY Ta OiomeJtiopalrifo Kackaay TPhOX O3€pP, BCTAHOBJIEHO aepaliiiHui
(oHTaH Ha BepXHHOMY 03€pi Kackany (puc.15, 16).

1106 He Ha/ITO IEPEHACHYYBATH ITAPK 00’ €KTaMU TOPTiBJIi Ta cepu pos-
Bar Ta 36eperTu AKoMora GibIe IpOCTOPY /IS CIILIKYBAaHHS JIIOIUHY 3 TIPH-
pomoI0, OLIIbIIIE aKIEHTIB POOUTHCA 7T 0OJIAIITYBAHHS MiCIlb /IJISI peJlakca-
1ii Ta KoM OpPTHOTO BiAIOYHNHKY. CaMe 3 I1i€f0 MeTO OyJI0 PO3p00JIEHO Ta
3aTBEP/PKEHO CXeMy 30HYBaHHS MAPKY.

Puc. 14. HoBi BysimaHi Me6J1i Ta BiATTOUMHKOBI €JIEMEHTH

Fig. 14. New street furniture and recreational elements
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Puc. 15. 3xilficHeHO OUHCTKY Ta 6ioMetioparito KacKaay TpboX 03ep

Fig. 15. Clearance and bio-melioration of cascades with three lakes were performed

VYci HOBI AUTAYI CIOPTHUBHO-ITPOBI 30HU B MApKy BUKOHAHI BUKJIIOYHO B
€KO-CTHJIi, IKWH IIPEeKpPacHO BIIMCYETHCA B MPUPOAHUI JIaHAIIAdT 00’€KTA.
Inei cTBOpeHHs TaKuX JIOKAIil 11000a0ThCS He JIMIIE IiTKaM Ta ix 6aTbKaM,
ajie 1 3HAXOATHCS OMHOIYMIN cepen Gi3Hecy, siki (piHAHCYIOTh CTBOPEHHS
IIUX Y9y/IOBUX IPOEKTIB (puc. 17, 18).

[IpoBOUTHCS KOMIUIEKCHUH JIOTJISA/ 32 ICHYIOUMMU 3€JIEHUMH Hacajl-
JKeHHSIMU Ta o03esieHeHHs1. OCKUIbKH 6araTo JiepeB B MapKy IMEPEKIIN CBOO

Puc. 16. BcranoBiieHo aepartliinuii (pOHTAH Ha BEPXHbOMY 03€pi

Fig. 16. Aeration fountaine was constructed on the Upper lake
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Puc. 17. IrpoBa 30Ha 14 JiTEH MOJIOAIIIOI BiIKOBOI TPy

Fig. 17. Area for kids

BIKOBY M€Ky, TO JJIs1 IXHbOTO 30epeKeHHS JIOKJIAIAEMO MAKCUMYM 3YCHITh.
Kpim TOT0 IMpOBOAUMO BUCAIKY MOJIO/INX JIEPEB /I BI/ITHOBJIEHHSA ICHYIOUOTO
BHU/IOBOTO CKJIA/TY, JOTIOBHIOEMO JIAHAIIA(T HOBUMH JEKOPATUBHUMU BU7A-
mu. Ha masuii yac po3snovasacs iHBeHTapu3allis IEPEB 3 MOAAIbIIUM BHE-
CEeHHSAM Ha IHTEPAKTUBHY KapTy.

3 2016 POKy 3 3eJIeHUX 30H MapPKiB Ta CKBEPiB He 30MPAETHCA JIUCTH, 32
BUHATKOM ITapTEPHUX Ta30HIB, OCKIIBKH 1€ TIPU3BOIUTH /10 BUHECEHHS Op-
TaHIYHUX T0OPUB, 3MEHIIIEHH 130JIAIIHOTO APy AJIA I'PYHTY i 3eJIeHUX Ha-
caji’KeHb. JINCTA 3 MiTOXiTHUX JIOPi?KOK Hi/le Ha KOMITOCT Pa3oM 3i IIEenor0, Ha
SIKYy IIE€PepPOOJIIEMO CyXi TUIKH JIePeB Ta YarapHHUKiB. 3T00M KOMIIOCT BHO-
CUTDHCA IIiJ1 3eJIeH]l Haca»KeHH .

JIpyruM 3a BEJMYHUHOIO € Mapk MOJIOADKHUN B OJTHOMY 3 TYCTOHAcCeJIe-
HHUX MiKpopa#oHiB micta (puc. 19). Moro mioma ckianae 5,4 ra. Ha ganui
yac IPoBeJIEeHO PEKOHCTPYKITIO aJlelHOI MepeKi Ta po3novanach poboTa Has

Puc. 18. CrloOpTHBHO-IrPOBUI KOMILIEKC

Fig. 18. Sports and game site
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Puc. 19. ITapk im. T. I'. IlleBueHKa Puc. 20. I[Tapk Mosioi>kHUH

Fig. 19. T. G. Shevchenko park Fig. 20. Youth park

KOHIIEIIIIEI0 PO3BUTKY I[HOTO IIAPKY, 100 BpaxyBaTH YCi acleKTH, BayKJIUBI
JUIs 00’€KTa, 110 PO3TAIIOBAaHUH HE B IIEHTPAJIbHOMY paioHi micta. OcobyuBy
yBary MOTPiOHO MPUJILJIUTH O3eJIEHEHHIO, OCKIJIbKY OibIlla YacTUHA TapKy —
TOTIOJII, SIKi BK€ ITEPEKIIIN BIKOBY Me3Ky (OyJsIM BUCA/KEHI I1Ie B 50-X POKaX).

LTi ;Ba mapku MO’KHa CMUJIMBO HAa3BaTHU JIeETeHIMH MicTa (puc. 19, 20).

Ha o6ciyroByBaHHI HiIpHEMCTBA € IIle Psifi CKBEPIB Ta MapKiB B
PI3HUX YacTHHAX MicTa, OJTHAK CJIij] 3aKIEHTYBaTU yBary Ha CKBEpi, SKUU
3aBASKM aKTUBHUU MO3WIlI rpoMaau OyB BPATOBAaHWH Bijx 3a0y/I0BH.
CkBep «IIepBOIBIT» Ma€ cTaTH MPHUKJIAIOM IS MOJAIBIINX 3MiH B MICTi,
CIPSIMOBAHUX Ha 301JbIIEHHS KIJIBKOCTI Ta SIKOCTI 3€JIEHUX 30H, HaBiTh
SIKITO I1e HEBEJIVKI JIOKAJIbHI CKBEPH.

3apas B MicTi BiKe € 51 3eMeJIibHA AUISTHKA, BifiBeleHa mmia ckBepu. Ha
yep3si 11e 200 CKBEPIB.
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Abstract. On the territory of the city of Lutsk, water objects, both of natural and
artificial origin, are quite common and, accordingly, are a component of the «green and
blue infrastructure» of the city, they include: the Styr River, which is the right tributary of the
Pripyat (Dnieper basin) and the main water artery, on the right bank of which the main part
of the city is located, its tributaries Zhiduvka, Sapalaivka, Omelyanyk, Chornoguzka and
Teremnivski ponds. As a result of the assessment of the ecological state and quality of the
surface waters of the Styr River, the Ecological Index of Water Quality (/.) was determined.
During the studied period, all indicators of the composition of natural waters were within
acceptable limits and did not exceed the MPC, except for ammonium nitrogen, where
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the MPC was exceeded by 2-3 times. The value of the environmental index /_ranges from
5.06 to 12.72, which gives grounds for classifying the surface waters located within the
city of Lutsk into lll and IV categories, Il and Ill classes of surface water quality, that is, to
characterize the state of water bodies from «good» to «satisfactory», and the degree of
their purity - from «fairly clean» to «slightly polluted». The main sources of pollutants are
identified and the main measures aimed at restoring the ecological state of the reservoir
are outlined, among which the priority ones are: modernization of city sewage treatment
facilities, expansion of storm sewers with local effective treatment facilities, modernization
of treatment facilities for liquid waste of PJSC «Hnidavsky Sugar Factory», and elimination
of filtration fields, annual measures aimed at elimination of clogging and cluttering of
riverbeds. At the same time, in order to improve the functioning, environmental condition,
conditions of use and environmental safety of the «green and blue infrastructure» of the
city, itisadvisable to rely on the experience of European countries interms of fundamentally
new approaches and standards, projects, and technologies.

Keywords: green and blue infrastructure, river, urban system, ecological condition,
water quality index.
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AHoTauia. Ha Teputopii M. Jlyubk BoAaHi 06’€KTU SK MPUPOAHOro, Tak i LUTY4HOro
NOXO[PKEHHS! [10BOM MOLUMPEHI i, BiANOBIAHO, MOXYTb OyTW BifHEceHi [0 cknagy
«3eNeHo-6nakuTHoi iHppacTpykTypu» MicTa. [Jo Hei Hanexatb pidka CTup, sika € NpaBoio
nputokoto Mpun’aTi (6aceiiH [Hinpa) i ronoBHOK BOAHOK apTepieto, Ha NpaBomy Hepesi
ii po3TalloBaHa OCHOBHa YacTuHa MicTa, ii nputokn Xuayeka, Cananaiska, OMensHuk,
YopHoryska Ta TepeMHiBCbKi CTaBku. B pesynbrati BUKOHAHOI OLIHKW €KOMOriYHOro
CTaHy Ta $KOCTi MOBEPXHEBMX BOZL piyky CTUP BM3HAYEHO E€KOMOTYHWIA iHOEKC SKOCTI
BoA (/). MpoTarom AOCHIMAKYBAHOTO MEPIOAY YCi MOKA3HUKM Ccknady NpUpPOaHUX BOL
3HaxXo4MIMCS y JONYCTUMMX Mexax Ta He nepesulysann K, okpiM a30Ty aMOHIRHOro,
[ie cnocTepiraeTbes nepesuiieHHs TOK y 2-3 pasu. BenndumHa ekonoriqHoro iHaekey /.
KONMBaeThbCs B Mexax 5,06 — 12,72, wo gae niacraBy BiAHECTV NOBEPXHEBI BOAM, LLIO
3HaxomATbCs 'y Mexax Micta Jlyupk, no i IV kateropin, Il Ta lll knacis SK0CTi nOBEPXHEBUX
BOf, TOOTO XapaKkTepuayBaTy CTaH BOOHUX 00’€KTIB Bif «1006pOro» A0 «3a00BiflbHOr0»,
a CTYMiHb iX YACTOTM — Bif «OOCUTb YACTOI» A0 «cnabko 3abpyaHeHoi». BuaHaueHo
OCHOBHI [)Xepena HafxomkeHHst 3a0pyaHIOIUMX PEYOBWH Ta OKPECNIEHO OCHOBHI 3ax0au,
CNPSIMOBaHI Ha BiIHOB/IEHHS! EKONIOMYHOr0 CTaHy BofoMu. Cepen HUX NePLLIOYEPrOBUMY €:
MOZEPHI3aL,ist MICbKMX OYMCHUX CNOPYA, PO3LUMPEHHS AOLLLO0BOI KaHani3auji 3 TokanbHUMU
edeKTUBHIMU OYUCHUMU Cnopyaamu,  MOLEPHI3auid OYMCHUX Cnopyad O Piakux
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Biaxopais MNpAT «HigaBCbKMIA LYKPOBUIA 3aBOA» Ta NikBidauis noniB GinbTpaui, LWOpPIYHI
3ax04M CnpsiIMOBaHi Ha NikBiJaLito 3aCMiYeHOCTI Ta 3axapalleHocTi pycen pidok. Mpu
LbOMY AN19 MOKPaLLEHHS PYHKLOHYBAHHS, EKONIONYHOrO CTaHy, YMOB BMKOPUCTaHHS Ta
€KoJoriyHoi 6e3nekn «3eneHo-H6aakUTHOI IHPPaACTPYKTYpU» MicTa AOLiNbHO CrvpaTucs
Ha [LOCBIf EBPOMENCHbKMX KPaiH Y YaCTUHI NPUHLMNOBO HOBMX NIOXOAIB Ta CTaHOapTiB,
NPOEKTIB, TEXHONOTIN.

Kmio4oBi cnoBa: 3eneHo-OnakutHa iHdpacTpykTypa, pidka, ypbocuctema,
€KOJIOriYHWI CTaH, iHAEKC SKOCTi BO.

Bogui o6’ekTH y wMicTax, IO CHOTOHI MOMKJIMBO BBa)KaTH eJieMe-
HTaMH «3eJIEeHO-OJIaKUTHOI 1H(PaCcTpYKTypHu», 3aBXKAHM BiflirpaBail OJIHY
3 KJIIOUOBHUX DOJIEH Yy 3aceJIeHHI TEPUTOPIA Ta CTBOPEHHI mocejieHb. Piuku
BUKOHYBaJIn (DYHKIIIO JizKepesia ITUTHOI BOJAM Ta XapuyoBHX Oiopecypcis,
TPAHCIIOPTHOI apTepii Ta IPHUPOAHOI MEPENIKOAX IIPHU BiHCHKOBHUX ifX.
IIpoTe pe3ysbTar I[OT0 OCBOEHHS JJI caMOl PiUKH, B IEPEBAKHII OLIBIIOCTI,
He Oy/JM TO3UTUBHUMU. JIIOJICBKI TIOCEJIEHHS CIPUSJIN HaAMipHOMY
BO/IOCTIO’KMBAHHIO, CTBOPEHHIO Pi3HOTO TUILY I'JIDOTEXHIYHHUX CIIOPY/I, BiZOOpy
BOJI JI/IS1 3POIIIEHHS], BUCHAKEHHIO OiopecypciB, 3MiHi TiIpoXiMidYHOTO CKJIa Ty
BOJIML Y PE3YJIBTATI CKUIAHHS TPOMUCJIOBUX Ta TOOYTOBUX CTOKIB, 3aMyJIEHHIO
Ta YTBOPEHHIO MUJIKOBOJAb, CTBOPEHHIO INTYYHUX IIAIOPiB, 3MiHI piBHA
I'PYHTOBUX BOJ T iH. Tomy 7714 moKpaieHHsd QYHKI[IOHYBaHHS, EKOJIOTIUHOTO
CTaHy, YMOB BUKODHCTAaHHS Ta €KOJIOTIYHOI 0Oe3leku «3e1eH0-0JIaKUTHOI
IHGPaCTPYKTYpH» MicTa JOIUIHHO CIIMPATHCS HA TOCBI/T EBPONEHCHKUX KpPaiH
Y YaCTHHI MPUHIMIIOBO HOBUX ITiZIXO/IiB Ta CTaH/IAPTiB, IPOEKTIB, TEXHOJIOTIH.

Piuka Crup € npaBoro mpurokoro IIpum’sTi (baceitn /Hinpa) i ros0BHOIO
BO/IHOIO apTepi€lo, IO MPOTiKae TepuTopi€eio micra JIympk (puc. 1), 6epe cBiit
nouaTtok Oist c. IlonnkBa BpoziBebkoro paitony JIpBiBebkol ob6sacti. OcHOBHA
yacTMHaA MicTa pO3TalllOBaHA Ha IpaBOMy Oepesi PiuKH, a IPOTSIKHICTH
[0 TEPUTOpii MicTa CTAHOBUTH OJIM3BKO 11,2 KM, Ma€ IPUTOKHU JKuayBKa,
CamnasnaiBka, OMesnsiHUK 1 piuky YopHoryska, sika Buajiae y CTup mosa MexxaMu
micta Ta TepeMHiBCBKiI cTaBku. 3rigHO 3 BomHOoro PamkoBowo /[upeKkTuBOIO
€C (BPT 2000/60/€C) BiIIIOBIAHO /10 THUIIOJIOTIi PiYOK 3a ILIOIIEI BOI0300pY:
MaJti — 10-100 KM?; cepe/iHi — 100-1000 KM2; BEJTUKI — 1,0-10 TUC. KM?; JTy?Ke BEJIH-
Ki piuKY - IOHAJ 10 TUC. KM2, CTHD HAJIEXKUTh JI0 JIy?Ke BEJIMKUX PidokK [8, 12].

[Ipasoro npuTokoio p. Ctup € piuka CamanaiBka, 3arajbHa TOBKWHA AKOI
CKJIaZIa€ 11,5 KM, B MelKax 3eMeJsb JIyIbKoi Micbkoi pagu — 8,3 kM. ITora
npubeperkHOI 3aXMCHOI CMYTH B MeXKax Mmicra 32,37 ra, BOJOOXOPOHHOI
30HU — 55,43 Ta [1]. Piuka mporikae B TrycTo3aceJieHUX paloHax K
6araTomnoBepXOBoOi, TaK i IPUBATHOI 3a0y/I0BH, & TAKOXK MEXKYE 3 TEPUTOPIAMU
6araThOX IiIIIPUEMCTB, YCTAHOB Ta OopraHizamiil. ¥ ii 6aceiiHi po3ramoBaHO
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TPU pekpeaniifHi 3081 — TepeMHIBCHKI CTaBKH, TaPK KYJIBTYPH 1 BiZIIIOUHMHKY
iM. 900-pivusa M. JIympka Tta Jlynbka auTsAYa 3aJTi3HUIN, SKA HA ChOTOJHI
He ¢yHKIIOHye. I'pomMazschka Ta JKUTIOBAa 3aby/oBa INUJIBHO MeXYeE 3
BOZIOOXOPOHHOO 30HOIO PiYKH B OKPEMHUX MICISIX, OOMEKYIOUH ii 10 3-5 M,
IO CYyTTEBO MOPYIITYE YNHHE 3aKOHOIABCTBO [ 8, 12]. CTik Masioi piuku 3HAYHO
3apery/JIbOBaHUUA — YacTHHA HIDKHBOI Tedii piUKM KaHa/II30BaHA, OKpIM
MOCTIB, y CepesHill Tedii piYKHM € IHIII TiAPOTEXHIUHI CIIOPYAH, CTBOPEHO
TepeMHIBCHKI CTABKH IUIOIIEIO 3,5 T'a TA IITYYHY BOJOUMY Yy TAPKY QOO-pivds
Jlymbka mtomiero 1,150 ra. Pycsio piuku Ta 3aniaBa ocTiiHO IOTePHAiOTh Bif
3acMidyeHHs Ta 3axapallleHHs K II0OyTOBUMH Bif[XOJaMH, TaK i YaCTHHAMU
JIEPEBHUX HACQ/KEHb, SIKI yTBOPIJINICA B Pe3yJIbTaTi PyHHYBaHHSA JIEPEB,
BUCA/PKEHUX Y 70-80 pp. MUHYJIOTO CTOJITTA 3 METOI0 OeperoyKpilieHHs
[8, 10]. Otke, yBech 1eli KOMILJIEKC HETATUBHUX aHTPOIIOTEHHUX (DaKTOPiB
CIpUsIE€ BTPATI 3/IATHOCTI PIYKU JI0 CAMOOYHIIIEHHS.

JliBa mpuroka p. )KuayBka Buaziae y rosoBHy piuky CTup Ha TepUTOPil
M. JIytbk 6isist Bysuii IToTe6Hi, Mae 3arajibHy TOBKHUHY OJTU3BKO 4 KM, 3 HUX
2,43 KM TIPOTiKa€ caMe MicToM. Piuka MOBHICTIO KaHaJi30BaHa 31 CIaOKUM
CTOKOM.

IITe ozxua siBa mpurtoka piuku Ctup — p. YopHOTy3Ka Ma€ JIOBXKUHY
49 kM, Oepe ouaTok 61 c. JIMHIB Ta poTikae okosurero JIyipka. 3amiasa
piUKM BOCTOPOHHSA, 3a060JI04€Ha, YACTKOBO OCYIIIEHa, PYCJIO MeaHpPYIOUe,
Oeperu moJiori Ta HU3bKi.

JoBxkuHa siBoi nputoku piuku Ctup p. OmesnsaHuk 12,6 kM. Bona 6epe
[IOYATOK Ha OKOJIMII] cesta AHTOHIBKA Ta Mali?Ke y IEHTPi MicTa, B paliOHi By Ui
IleBuenka Bnaznae y p. Ctup. Piuka 4acTKOBO IITYYHO CIPAMIIEHA, Y MeKax
MicTa Ha Hili CTBOPEHO 5 CTaBKiB, y30epeXkiKsi IepeBaskHO BUKOPUCTOBYEThCS
Ui 1ijiefi pekpeartii. Bci 11i BosiHI 00’€KTH IIPECTABJISIOTh «OJAKUTHY
iHdpacTpykTypy» M. JIynbk [8, 10].

3 BHIIIEHABEJIEHOTO MOXKJIMBO BiZI3HAYUTH, IO HA TepHUTOPii M. JIyIIbK
BOZIHI O0’€KTU [IOBOJII IOIIMPEHi 1 BiZIMIOBIAHO SBJAIOTH cOO0I0 CKJIAJIOBY
indpactpykrypu wmicra. Came Bci TIiepesiyeHi IIOBEPXHEBI BOAU AK
MPUPOTHOTO, TaK 1 MITYYHOTO MTOXO/XKEHHS MOKJIMBO BiTHECTH /10 «3eJIeHO-
01aKUTHOI iHQPaCTPYKTYpH», IOKPaIleHHs (DYHKIIIOHYBaHHSI, EKOJIOTIYHOTO
CTaHy, YMOB ONTHMAaJILHOTO iX BUKOPHMCTAHHs Ta €KOJIOTiuHa Oe3meKa SAKUX
nmoTpeOye, HA HAII TOIJIAJI, OMIAHYBAHHS €BPOIEUCHKOTO JIOCBi/y PO3pOOKHU
MIPUHIUIIOBO HOBUX ITiIXO/IiB, ITPOEKTIB, TEXHOJIOTIH 1 iH. 32 €BPONEHChKUMU
CTaHZapTaMH.

Micpka ekosioriyHA iHCIIEKINisI, MiCIIeBi I'DOMAJIChbKi OpraHizarii, Hay-
KOBIII — €K0JIOTH 3 BOJIMHCBHKOTO YHIBEPCUTETY Ay?KE 3aHEIIOKOEH] eKOJIOTiu-
HHUM CTAaHOM ITIOBEPXHEBUX BOJI y MexKax MicTa i 6e3rmepepBHO OpraHi3yOTh
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MOHITOPDHUHTOBI JIOCJI/IXKEHHS 3 METOI0 30€epeKeHHs BOJIHUX €KOCHCTEM,
ix ¢uiopu i daynu. Ilig yac Takux AOCTiKeHb OyJI0O BU3HAYEHO OCHOBHI
JiKepesia 3a0py/THEHHS MiChbKUX TOBEPXHEBUX BOJI.

VY wmicri JIytbk € 5 00’€KTiB, AKi BiTHECEHO JI0 €KOJIOTIYHO HeOe3IeuHunX,
i3 HUX 2 00’eKTH, SKi 3AIHCHIOIOTh CKHZAHHA B3BOPOTHIX CTIYHUX BOJ
Oesnoceperubo 'y BomHUM 00°ekT (KII «JIynbkBOogoKaHam» y piuky Crup)
abo Ha mosiss ¢inmprpamii (ITpAT «T'HimaBchbKUI IYKpOBHE 3aBoz»). Ilpu
IIbOMY BiZiBeZieHHs 1 ounieHHsa (MexaHiuHe Ta 0ioJIOriuHe 3 JOOUYUINEHHIM
y OiocraBkax) mnOOyTOBUX Ta BHPOOHUYMX CTIYHUX BOJ, B3AIHCHIOETHCS
3araJlbHOMIChKOIO II€HTPa/Ii30BaHOI0 cucTeMol KaHaumzaimii Ha KOC
(posramoBani Ha ITH3X Big Micra) 3 HACTYIHUM BUIIYCKOM OYHINEHHX
CTiYHHX BOA y piuky Crup. YcraHoBieHa BUPOOHHYA MOTYKHICTh CHCTEMU
KaHautizalii 120,0 Tuc. M3/700y; caHiTapHO-3axucHa 30Ha KOC BUTpuMaHa
(500, om). TexHIYHNH CTaH KaHATI3aIHHUX OUMCHUX CIIOPY/, YCTaTKyBaHHSI
Ta MEPEXK, IO EeKCIUIyaTyIThCs OJIM3BKO 50 POKIB, XOU 1 IPH IIPOBEIEHHI
ITOCTIMHUX ITOTOYHUX PEMOHTIB, IMOTPEOYE KaIliTAJIbHOTO PEMOHTY 1 PEKOH-
CTPYKIIil — MyJIOBi KApTH IEPENOBHEH], TUTAHHA YTHJTI3AIi1 MyJIy BUPIIIYETHCS
YaCTKOBO, CTIYHI BO/IU 3HE3APAXKYIOTHCS YaCTKOBO, BEJIMKUH BiJICOTOK MEPEIK
Ta 00J1aJTHAHHA HACOCHUX CTAHITIA MAIOTh aBapiHUM cTaH [8, 9].

B mesxax Tepurtopii micta Bojiu piuku CTHp 3a0pyAHIOIOTHCS T0OpHUBaMHI
Ta XiMIiYHUMHU 3aco0aMU 3aXHCTy POCJIHH, SIKi BUHOCATHCSA ITOBEPXHEBUM
CTOKOM 3 TOPOJIB CaZiMOHOTO CEKTOPY, IO CIIPUSE 3aMYJIEHHIO DPiuKy.
HeraTuBHUI BIUIMB Ha fIKICTh PIYKOBUX BOJI MAaIOTh IPOMUCJIOBI Ta aBapiliHi
CTOKM KaHaslizaminHoi mepeski. CamMe TaKUM YHHOM B PiUKy HaAXOMATh
Ha(TOIMPOAYKTH i 3aIUIIKU IOOYTOBOTO cMITTS. CUTYyaIlif ITle y CKJIaSHIOETHCSA
HEKAaHATI30BaHUMH CTOKAMH 3 OKOJIMIb MicTa. A HIDKYe MicTa pika
3a3Ha€ BIUIUBY cTiuHMX BOJ KII «JIylibKBOJOKAHAJI», SKUU € OCHOBHUM ii
3abpynHioBaueM [9, 13].

IIpoBeseHHST MOHITOPUHIOBHUX JOCJi/IZKEHb II0KA3aJI0, I[0 Ha SAKICTh
IIOBEPXHEBUX BOJ piuky KujyBka 3HAYHO BIUIMBA€ MOBEPXHEBHUH CTIK 3
IIPOMUCJIOBUX MaWIaHUMKIB Ta 3 IPUWIETINX Teputopiit bopatuacskoi OTT,
3acMiYeHHs Ta 3axapalieHHs pyca MoOyTOBUM CMITTSM. S3HAYHHUH BILUIUB
MaroTh cy1a0ko ounineHi npomuciaosi croku «CK® Ykapina» Ta IIpAT «I'Hi-
JIaBCbKUH IIYKPOBUU 3aBOJI».

Ha sixicTh moBepxHEBUX BO pidvok YopHOoTy3Ka Ta OMeJITHIBKA 3HAYHO
BIUIMBAE AHTPOIIOTEHHA OCBOEHICTH TEPUTOPIi, PO30PaHICTh, IIONUHHUN
CTIK 3 MPWJIEIJIUX JI0 PyCJa TEPUTOPIHN, 3aCMiUeHHA Ta 3aXapaleHHsa pycia
MOOYTOBUM CMITTSIM Bi/l MIiCIIEBUX JKUTEJIIB.

ITpu Takii cuTyalii IKicTh IOBEPXHEBUX BOJ], TA €KOJIOTTYHUN CTaH PidoK
y MeXKax MicTa 3aJIMIIAEThCS BKpall HE3aI0BIIbHUM, OCKLJIBKYA MAIOTh MicIle:
3acMidueHHs I00YTOBUM CMITTAM IIPUPYCIOBUX TEPUTOPIH, TOTPATITHHS 3a-
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Opy/IHEHOTO IOBEPXHEBOTO CTOKY 3 IPUJIETJINX TEPUTOPIH Y pycsIo PivyoK, Ha-
SIBHI HE3aKOHHO BUBEJIEHI TPyOU TOCIIO/IApChKO-TTIOOYTOBUX CTOKIB, IO YHE-
MOZKJIMBJTIOE IIPOLIECH ITPUPOTHOTO CAMOOYHIIIEHHSI PiYOK HABITh 3 JIONIOMO-
TOI0 IOPIYHUX TPHUPOI00XOPOHHUX 3aX0/1iB. ToMy TeMa IbOTO JIOCITi/?KEHH T
€ HaJI3BUYANHO aKTyaJIbHOIO.

Ak Oys0 cka3zaHO BHUIINE, Y HAYKOBI[IB BUKJIMKAE 3aHETIOKOEHHS CHUTYya-
IIis1, IO CKJIajIacsA 3 MOBEPXHEBUMM BoZlaMu y M. JIyiibK. BueHi-exosoru mo-
BOJIi JIETAJIPHO aHAJTI3yBaJId €KOJIOTIYHUH cTaH piuku Ctup Ta ii mpuUTOoK, 110
MPOTIKAIOTh TEPUTOPi€I0 ypbocucremu Mmicra JIynpk. Hanpukiazn, mpod.
Moswuak f. O., ®ecrok B.O., KapraBa O.9. e y 2003 y cBoili mpaiii «JIynpk:
CyYaCHUH eKOJIOTIYHHUH CTaH Ta TPOOJIEMH » IeTaTIbHO OMUCYBAJIN IIPOOIeMH
TOTO Yacy MO0 0COOJIUBOCTEN €KOJIOTIUHOTO CTaHy TTIOBEPXHEBUX BOJ| MiCTa
[10]. B:xe Tozi criocTepirayiucs eKoIoronebe3HeuHi TeHeHIIii. 3a00KpUITb-
ka M. P., XinpueBchkuii B. K. (2016) onmcanu rizporpadiro, oco6ImuBOCTI
JIOKQJIFHOTO MOHITOPHWHTY, BOZOTIOCTAYaHHSA Ta BOJOBI/IBe/IEHHA y MicTi [7].
MespHitiuyk M. M., Tapaciok H. A. (2012) BUBYa/IH MOK/JIHBOCTI F'€0EKOJIO-
rigyuHoi peaburitarii pidok micra JIynpk (Ha nmpuwstazai p. CanasnaiBka) [12].
Tigposoriuanii rizpoekosioriuanil crad piuku Ctup gociipkysaia Hetpoo-
yyk I. M. (2018) [11]. ITpocs O. O., Bostomusu B. Y. (2020) nociiakyBanu eko-
JIoriuHu# craH piuku CamasaiBka B yMoBax (PyHKIIOHyBaHHS ypOOCHCTEMU
M. JIyubk Ha ocHOBI IHzekcy makpoditie (MIR), ockiyibKu came BHIA BOJTHA
POCIUHHICTD /IO3BOJISIE HA JIOBTOTEPMiHOBUH MEPio/i BUSHAUUTH €KOJIOTiu-
HUH cTaH BOJHOTO 00’eKTa [1, 2, 14]. Ha yMKy aBTOpIB, MOTipIIIEHHS €K0JI0-
TO-TiJIPOJIOTIYHOTO cTaHy Bojiu piuku CTUD MOB’sA3aHe SIK 3 aHTPOIIOTeHHU-
MH, TaK i 3 IPUPOJTHUMH, a 0COOJIMBO KJIIIMATUYHUMU YHHHUKAMU. SHAUHUN
AHTPOIIOTEHHUH THCK, IPOMUCJIOBI Ta 3JIMBOBI CTOKU CIIPUAIOTH TOTipIIeH-
HIO €KOJIOTIYHOTO CTaHy Ta 3HIKEHHIO 3/IaTHOCTI aKBA€KOCUCTEMU PiUKH 70
CaMOOYHIIEHHS.

MeTot0 TaHOTO TOCTi/IKEHHS € BUBHAUEHHS OCHOBHUX YNHHUKIB aHTPO-
IIOTeHHOI0 BIUIUBY ypbocucreMu micta JIVIIbK Ha €KOJIOTIYHHUI CTaH PiuKu
Crup Ta il IPUTOK 3 BUKOPHUCTAHHAM «METOAMKHA €KOJIOTIUHOI OI[iIHKH BOJ
Vkpaiaun» (2012) [4].

«MeTOoUKy €KOJIOTIYHOI OIIIHKKA BOJ, YKpaiHU», IPOEKT SIKOI OyJIo
MPEZICTaBJIEHO JJIsI 3aTBEP/KEHHs B yCTAHOBJIEHOMY MOpAAKy Haykoso-
JIOCJTIZTHOIO YCTAaHOBOIO «YKPAiHCHhKUU HAYKOBO-JOCITHUM IHCTUTYT €KOJIO-
rivaux mpobsieM» MiHicTepeTBa 3aXUCTy JOBKIJUIA Ta MIPUPOJIHUX PECYPCIB
Ykpainu (M. XapkiB) 1mie y 2012 p., Ha BEJIUKUH 7KaJIb, 3aTBEP/?KEHO TaK i HE
Oyso. Xoua pospobsieHa BoHA Oysa BiamoBigHO 1m0 3akoHy Ykpainu «IIpo
OXOPOHY HAaBKOJIMIITHLOTO TPUPOIHOTO CepeioBUIla», BojHOTrO Kojekcy
Vkpainu, I[Tocranopu Kabinery MinicTpiB Ykpainu Big 19 6epe3Hsa 1997 p.
Ne 244 «IIpo 3axo/y IIO/I0 TOETAITHOTO BIIPOBA/?KEHHS B YKpaiHi BUMOT
JIUPEKTUB EBpormnelicbkoro Cow3y, CaHITApHUX, €KOJIOTIYHUX, BeTepHHap-
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HUX, (piToCcaHITADHUX HOPM Ta MIXKHADOJHUX 1 €BPONENCHKUX CTAH/IAPTIB».
Meronuka BpaxoBye Bumoru Boguoi Pamkosoi [Tupektusu €C 2000/60/EC,
KoHBeHIIi1 ITPO OIiHKY BIJINBY HA HABKOJIUIITHE CEPEIOBUIIE Y TPAHCKOP/IOH-
Homy koHTeKcTi (KonseHirii ECITIOO) Ta HU3KH iHIIUX Mi*KHAPOJHUX JOKY-
MEHTIB [3, 5, 6, 15].

3rigHo 3 « MeTOUKOI €KOJIOTIYHOI OIliIHKY BOJT YKpaiHU» iHIMKATOPOM
BU3HAYEHHS SKOCTI BOAM MOXKYTh BUCTYIIATH TPYIIH €JIEMEHTIB: COJIbOBHUI
ckiIazi, Tpodo-campobiosiorivi Ta crienudivHi MOKa3HUKHA TOKCUYHOI /il [ 4].

Exonoetunuil indexc axocmi 600 (I,) po3paxoByeThes AK cepeHboapud-
MeTUYHe iHzeKCiB coboBoro (I,), Tpodo-6iosoriunoro (I,,) Ta crenupiaHux
pedoBuH TokcuuHoi il (1,,) [4]:

I =UA+L1)/3.

Exosoriunnii iHAEKC SAKOCTI BOJ, AK 1 OJIOKOBI 1HAEKCH, OOYUCIIIOETHCS
JULSL CEpeTHIX 3HAaUeHb KaTETOPiA OKPeMO.

OxuuM i3 crocobiB MHOJaHHS pe3yJbTaTiB OILIHIOBAHHSA €KOJIOTiUHO-
ro CTaHy ITOBEPXHEBUX BOJI, 3TiIHO 3 BogHoro PamkoBoio /lupexktuBoBio €C
2000/60/EC, moxke 6yTu iHdekc exoaoeiunoi sxocmi (EQI). et ingekc Bu-
3HAYAETHCS NMIJISIXOM TIOPIiBHAHHSA 3HAUYE€Hb MOKA3HUKIB, OTPUMAHUX Y KOH-
KPETHOMY CTBOPI, 31 3HaUeHHSAMU MMOKa3HUKIB Y pedepeHTHHX (€TaTOHHUX)
yMoBax (TabJr. 1).

JI1s1 IpUBEIEHHA IHAEKCY eKOJIOTIYHOI OLIHKY AKOcCTi BoA (I,) mo miama-
30HY Bif[ 110 O, AKUU TPUHHATO 1711 EQI, MOKHa BUKOPHUCTATH BiHOIIIEH-
HA: IEHP= 1-W, /7).

Tabauys 1

I'papartii inzekcy EQI BiammoBigHO /10 Ki1aciB sskocTi Bog, (3a «Common

Implementation Strategy for the Water Framework Directive (2000/60/EC),
Guidance document N2 10»)

1 2 3 4 5
Knac skocti sog BigmiHHa [o6pa MocepenHs Husbka [MoraHa
(high) (good) (moderate) (poor) (bad)
3HaueHHs EQ/ 1-0,83 0,82-0,62 0,61-0,41 0,40-0,20 <0,20

TecTtoBUM 00’€KTOM ISl IIPOBEAEHHS JAOCII/IZKEHb Oys10 00paHO PiuKy
Ctup, 110 TPOTIKAE y MexKax TepuTopii ypbocucremu micra JIyIpK i siByisie
co06010 rOJIOBHY BOHY apTEPii0 MicTa i OCHOBY «0IaKUTHOI iIHPPACTPYKTYPH».

PerysisipHUii MOHITOPHHTI SIKOCTI BOJ Y BOJHHX 00'€KTax «OJaKHUTHOI
iHGpaCTPyKTypHu» MicTa € PerioHaJIbHOI MpeporaTnuBor KoMruiekcHoi Jyia-
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6oparopii crocTepeskeHHs 3a 3a0py/THEHHAM HABKOJIUIITHBOTO CEPEIOBUIIA
BoJIMHCHKOTO 00J1aCHOTO IIEHTPY 3 TiipoMeTeoposorii [2]. PesyspraTn aHa-
JTi3iB Ta Kiaacudikariii SKoCTi HOBEPXHEBUX BOJT 32 IOKa3HUKAaMU, BUKOHAHU-
MH 3TiZTHO 3 « METOIUKOI0 €KOJIOTIYHOI OI[iIHKY BOJ YKpaiHU», IIpeJICTaBIeH]
y TaOJIHIIi 2.

Tabauys 2

JluHamika KOHIIEHTpaIlii XiMiYHUX PEUOBHUH Y IIOBEPXHEBUX Bojax p. Ctup
(cepedHbOpTUHI 3HAUEHHS, 2016—2021 pp.) [2]

Ne Mokaskmk 2016 2017 2018 2019 2020 2021
mr/gm®
1| Xnopuan 15,99 2539 | 20,09 | 2360 23,63 20,46
Cynbcarh 22,19 2479 | 3017 | 20,59 717.9 19,49
Cyma ioHis 422.4 4475 | 4482 | 4881 4613 4742
Inpeke, IC 0,21 0,26 0,20 0,21 0,18 0,19
4 | Himporen 0,434 0,428 | 1,191 0,417 0,364 0,251
AMOHIMHUN
5 | Hitporen 0,050 0,029 | 0,022 0,026 0,024 0,020
HITPDUTHUN
g | Hitporen 0,085 0,076 | 0,08 | 0,162 0,196 0,090
HITpaTHVII/I
7 | docthamm 0,021 0,036 | 0,030 | 0,033 0,024 0,021
8 ﬂsﬁf‘r"‘"rO’ 1,632 1911 | 2166 | 1,852 1,785 2,212
9 ;(355 mro/ 24,22 2382 | 27,26 21,27 23,64 21,85
Inpeke, ICT 0,56 0,58 0,75 0,65 0,81 0,67
3aniso
10 | saranbHe, mr/ 0,257 0,260 0,047 0,085 0,158 0,06
am®
11 | Migs, mriam® 0,003 0,006 | 0,005 | 0,005 0,003 0,005
12 | Uwnk, mriav® 0,017 0,037 | 0019 | 0,032 0,018 0,022
Inpeke, ICT 36,21 37,33 36 15,66 19,33 14,33
Inneke, IE 11,31 12,72 | 12,31 5,50 6,77 5,06
Innexc EQI 0,61 0,8 0,75 0,22 0,38 0,28
Knac/ 3/ 2/ 21/ 4/ 4/
KaTeropia nocepeaHs nobpa nobpa HU3bka 8/nocepents HU3bka
SAKOCTI BoAn

VY pesynbraTi BUKOHAHOI OIIIHKK €KOJIOTIYHOI SIKOCTI IIOBEPXHEBUX BOJI
piuku Ctyp 32 rifpoxXiMiYHUMU ITOKA3HUKAMU BHUABJIEHO, 1110 PiYKa HAJIEKUTH
o rigpoximiunoi obsacti — ITiBnenne Ta Cximne ITostices. 3a OKa3HUKOM
MiHepasti3allii MacBU BOJ PIUKU BiIHOCATBCA 710 6 KaTeropii IV kiacy siko-
CTi BO/I. 3a IMOKa3HUKaMHU XJIOPH/IIB Ta cyJbdaTiB moBepxHeBi Boau CTupy 3a
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2016—2021 POKHU BifHOCHIINCA 70 4 1 5 KaTeropii 11 kiacy sikocti. 3HaUeHHA
PO3paxoBaHOro GJIOKOBOTO iHJEKCY CObOBOrO OJI0KY (I.), AKUH KOJIUBAETh-
cs1 B MesKax 0,18 — 0,26, MOBepXHEB] BOJIY PIUKK HAJIEXKATh JI0 4 1 5 KaTeropiu
III knacy stkocTi BOJI.

3a mokasHUKaM# TPOGO-carpobiOIOTITHUMU TOBEPXHEBI BOAU PIUKU
HaJIesKaTh 70 TizpoximMiuHoi obsacti [IpaBobepeskHe IloJtices Ta BifHOCATHCS
Jio 2 - 3 kaTeropii II k1acy sIKOCTi BOJ| 3a IOKa3HUKAMH HITPOTeHY HiTPAaTHOTO,
docdopy docdaris, BCK ta XCK. 3a nokazHUKaMU HITpOT€HY aMOHIHHOTO Ta
HITPOT€HY HITPUTHOTO ITPOTATOM YCHOTO JIOCITI/[?KyBaHOTO TIE€Pi0/Ty TOBEPXHEBI
BOZIM HAJIEXKAJIH 10 41 5 kareropii 111 kiacy sskocTi moBepxHeBUX BOA. IIpoTsirom
JIOCJTIJIPKYBAHOTO TIE€PIOJy yCi MOKa3HUKU 3HAXOJIWJIHCS Y IOTYCTUMUX MEKax
ta He mnepepuinyBan ['JIK, oKkpiM a30Ty aMOHIHHOTIO, Jie CIIOCTEPIrac€Thecs
nepesumienass I[JIK y 2-3 pa3u. 3HaUeHHSA PO3PaxOBAHOTO Tpodo-
canpo6iosioriunoro 610koBoro iHgekcy (I,.) KOIMBAETbCA B MEXax 0,58 —
0,81, 110 HA/TA€ MOXKJIUBICTD BiHECTU SIKICTh PIYKOBUX BOJ JI0 4-5 KaTeropii
IIT kacy AKOCTI IMOBEPXHEBUX BOJ: «3a/I0BUIbHI» — «CJIaOK03a0pyAHEHI»,
B - Me3ocanpo6Hi, Me30-eBTPO(dHi.

3a mokazHWKaMH OJIOKY OIlIHKH SIKOCTI BOJ 3a KDUTEPISIMH BMICTY
crenudivHNX PEYOBUH TOKCUYHOI /il MacUBU IPUPOAHUX BOJ, HAJIEKATh 32
MTOKAa3HUKaMHU BMICTy MiJii Ta IIUHKY 710 3 1 4 kateropil 1I Ta III knacy sikocti:
«ZIOCUTD YUCTI» — «1abKO0 3a0pyAHEHI», (3 - Me3ocanpobHi, Me30-eBTpodHi. 3a
IMOKa3HHUKAaMHM BMiCTy 3as1i3a 6aceliH HayIeskuTh 10 [liBHiuHOTO [ToJTices Ta mae
OKpeMy IIKaJIy SIKOCTi BOJ[ 3a BMICTOM 3aJIi3a, sKa BiJIPi3HSAETHCS Bif IIKAIU
JUIsL iHIIUX perioHiB YkpaiHu. 3rifHO 3i K00 32 BMICTOM 3ai3a MaCHUBU
BOJI HajleXkaTh [0 2 1 3 kareropii II kimacy AKOCTI: «Zy»Ke YHCTi» — «YHCTi»,
B - me3ocanpobHi, Me30-eBTpodHI (TabauIs 1). 3HAYEHHSI PO3PAXOBAHOTO
610k0BOTO THOEKCY cneyugiuHux moxcuuHux peuosur (I,) KOIUBaEThCA B
MeXxax 14,33 — 37,33, OT2Ke, [IOBEPXHEBI BTN HAJIEXKATB /10 3 kareropii I1 kiacy
SIKOCTI: «JIOCUTh YHCTI» — «UHCTi», [} - Me30carnpoOHi, Me30-eBTPOdHI.

BukoHaHI PpO3paxXyHKHM ex0.102i4H020 1HOexcy I, NOKasyloTh, IO
BEJIMYMHU KOJIMBAIOTHCS B MeKax 5,06 — 12,72, 1 1le Ja€ MmiicTaBy BigHecTH
BOZIOTOKU bOaceliHy /10 3 i 4 kaTeropii, I1 ta I1I kaciB, TOOTO XapakTepusyBaTu
CTaH BOAHHUX OO’E€KTIB Bif «Z06pOro» [0 «3a[0BLIBHOTO», a CTYIIHDB IiX
YUCTOTH — BiJT «JIOCUTb YHUCTOI» 710 «CIa0KO0 3a0pyIHEHO1», 3 - Me3ocanpobHi,
3 IepeBaKaluMM THUIOM TpodHOCTI — Me30-eBTpodHI. Biamosizao mo
MIiJKHApPOJTHOI TIIKAJIU iHJIEKCY eKoJioriuHol sikocti (EQI) moBepxHEBi BOaU
piuku Ctup Hanexkathb A0 II Tta III kIaciB SKOCTiI Ta 3a CTyIIeHEM UYKHCTOTHU
«J10Opi» Ta «IOCepeHi».

JUns miATpYMAaHHSA HAJIEXKHOTO CTaHY IIOBEPXHEBHX BOJ, TOOTO TaK 3BAHOI
«bakuTHOI iHGPACTPYKTypU» y Mekax M. JIynpK, MicbKa MyHiIUIagbHA
BJIaJla BTUTIOE 1 (iHAHCYe cHeliaJibHO pO3pO0JIeHI €KOJIOTiYHI NPOEKTH.
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OpHak mompu yci HaMaraHHA MIChKOI BJIaJld Ta BIPOBA/KEHHS HU3KHU
IJIBOBUX IIPOTPaM, II[0 CTOCYIOTHCSA MOKPAIEeHHS €KOJIOTIYHOTO CTaHy PivoK
Crup, Cananaiska, Kuayska, YopHOTY3Ka, y MEXKaxX MiCTa MPOTATOM 2010—
2020 pp. cUTyallis IPaKTUYHO He 3MiHIOBajacs Ha Kpaiy [9]. OmHak crif
3a3HAYUTH, [0 y Meskax mMicta JIyIbK MichKa pajia MpOTsATOM JIOBIOTPHUBAJIOTO
nepiofly 3A1MCHIOE LIy HHU3KY 3aXOJiB, CIPSIMOBAHHUX Ha IIOKpaIleHH:
€KOJIOTIYHOTO CTaHy 00 €KTIiB «B6IaKUTHOI iHGPACTPYKTypH».

Tak, mouwHAlOYM 3 2011 P., TPOBOAUTHCA (OHAK HE PEryJsipHO,
3a HasBHOCTI (iHAHCYBaHHs) KOMILUIEKC POOIT 3 PO3YHUINEHHs pycia
p- CanasaiBka Big mysy. ¥ 2012 pori I[TAT IHcTUTYT «BOJIMHBBOIIIPOEKT »
pO3poOUB  pOoOOYMI MPOEKT IMOAO VIOPSIAKYBAaHHS WPUOEPEKHOI Ta
BO/ZIOOXOPOHHOI 30HU, 0JsiaroycTpoio OeperoBoi JiHiI — «BigHOBIEHHS
T1/IPOJIOTIYHOTO PEKUMY, CAHITAPHOTO CTAaHy Ta OYUIIEHHS BiJI iepeB pycia
p. CamasaiBka 3 METOIO 3aXHCTY Bi| ITiZITOILJIEHHS TPOMAaJICHKOI Ta KUTI0BOI
3a0ymoBu (KaIliTaJIbHUH PEMOHT pycija)», AKHHA OyJI0 BIPOBAIKEHO Y
2012—-2016 pp. IIpoBe/leHO TaKOXK KOMILUIEKC 3axOfiB 3 06Jaroycrporo
TepeMHIBCHKUX CTaBKiB, CTBOPEHHS IUIS?KHOI 30HU; ITPOBEJIEHO 3apUOJIEHHS
CTaBKa POCJMHHOIHMMH BUZAMU PUO 3 MeTOI 6ioyIorTivyHOI Mestiopariii
BOZIOMIMU Ta BiTHOBJIEHHS 0i0pi3HOMAHITTSA BoiouMu [9];

— MPOTATOM 2017—2020 Pp. HOPIYHO BUAUISIIIACA KOIITH 3 06J1aCHOTO
Ta MICHbKOrO OOJ/IKETiB Ha BiZ[HOBJIEHHSI TiPOJIOTIYHOTO PEKUMY PivOK.
TakoK IOPIiYHO, Y BECHSHUH Ta OCIHHIHN mepio/] MickKa pajia Ta TpOMaJIChKi
oprasisariili OpraHi3oByIOTh TOJIOKU II[0JI0 PO3UHUILEHHS pycesl PidoK Ta ix
y306epeiKs B/l TOOYTOBOTO CMITTS, 3aCMIYeHOCTI Ta 3aXapalieHocTi [9];

— BizmoBijiHO 10 po3pobiieHoro 3AT «BosMHBBOAIPOEKT» ¥y 1998 porri
«ITpO€EKTY BCTAaHOBJIEHHS TPUOEPEIKHOI CMYTH 1 BOJIOOXOPOHHOI 30HU B3/[0OBIK
pivok Crup, CananaiBka, JKuaypka, OMeJISTHUK B MexKax 3eMesb JIyIbKoi
MiCbKO1 pajsiu» OyJI0 BUIIEHO B HATYPY 50 M MPUOEPEKH] CMyTH;

— MOYMHAKYU 3 70-X POKIB MUHYJIOTO CTOJITTA Ta J0 ChOTOZHI
BUKOHYIOTbCsI pOOOTH 111010 BITOPSAAKYBAaHHA 3a11aBu piuku Ctup (ocyieHHs
YaCTUHH 3aIJIaBH, CIPSAMIIEHHS Ta PO3YHUIIEHHS PYyCJIa, CTBOPEHHS BOJIONMH,
ynopsakysauHs [13C, 61aroycTpiil TepuTopii);

— BIHACHIOETbCA IOpiYHE TPUOUpAHHS 3aCMIUEHOCTI Ta 3axapa-
meHocti pycen pivox KumyBka Ta OmesisHiBKa BKJIIOUHO i3 CTaBKaMU,
sAKI TOTPeOyIOTh KAaIliTaJIbHOTO PEMOHTY 1 OYHMINEHHS Ta MAIOTh JIUIIe
pekpeartitine MpU3HAUYEHHsS, a Ha JaHUH Yac BUKOPHUCTOBYIOTHCS JIJIs
CTUXIMHOTO BiJINMOYUHKY i JIIOOUTETHCHKOTO prbaibeTBa [9];

— KOHTPOJIIOIOYUi OpraHd 3/iHACHIOIOTh IMOCTIHHUM KOHTPOJIb SIKOC-
Ti OUHINEHHS MMPOMHUCIOBUX CTOKIB 3aBoay T30B «biomek» (BUpOOHHUIITBO
6ioeTaHOIT), IO MPOTATOM 2016—2019 POKIB CKUAINCH Ha IoJiA GUIbTpamii
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ITAT «I'HimaBchKHH IyKPOBHH 3aBOZ» Ta Pa30M 3 KaHATI3ALIHHUME CTOKAMU
000X TiIPUEMCTB CTBOPIOBAJIM CMOPIZ, BiJl fKOTrO IIOTEPIAIN KHUTEJL
MikpopaiioHiB Bepecuese, JIbBiBCchKa, /I113;

— BJIaCHI OYWCHI CIIOPY/IM, HAa AKUX 3/IHCHIOETHCS OYUIIEHHS
MPOMHUCTIOBUX Ta 3JIMBOBUX CTOKiB, MaiTh T30B «JIyibka KapTOHHO-
manepoBa ¢abpuka» ta ITAT «I'HigaBchkuii nykpoBuii 3aBoy» [TAT «CK®
Ykpaina» ta JIII MOY JIP3 «Motop». YacTHHA ITiIIIPUEMCTB, B OCHOBHOMY
TPAHCIOPTHUX, OO0JIaJiHAHI BiACTIHHUKAMH, € BiI0OyBa€TbCsA JIOKaJIbHA
OUNCTKA CTOKIB Iepes] CKUOM Y MIChKY KaHAJII3alilHy Mepexy, OlIbIIiCcTh
MHHOK aBTOTPAHCIIOPTY O0JIaIHAHI MaJMMHU OYMCHUMU CIIOPYZAaMU, a iHIIi
IIPOMUCJIOBI MiZIMIPUEMCTBA CKUJIAIOTh CTIUHI BOAM Yy MIChKYy KaHAaJTi3allilo.
IMOBipHO, 0 AKICTh OYMCTKM CTIYHHMX BOJ HA TAKMX JIOKATBHUX OUHCHUX
CIIOpY/IaX HEBUCOKA 1 TOTPeOYE yIOCKOHAJIEHHST.

BusHauamouy 3arajibHi Pe3ysbTaTH AOCTIIKEHb, CJTiJ] 3a3HAYUTH, IO
BeJIMYMHA €KOJIOTIYHOTO iHzieKcy I, KOIMBa€eTheA B MeKax 5,06 — 12,72, i e
JIa€ Ii/IcTaBy Bi/THECTH TOBEPXHEBI BOJIH, 1[0 3HAXOATHCS Y MEXKAX TEPUTOPIl
micra JIyupk, go IIT i IV karteropii, II Ta III kiaciB sIKOCTI ITOBEpXHEBUX
BO/I, TOOTO XapaKTepu3yBaTH CTaH BOJIHUX OO’EKTIB Bim «7006poro» o
«3a/I0BIJIBHOTO»,  CTYITIHb iX YMCTOTU — Bif] «IOCUTH UHCTOI» JI0 «CIAOKO
3a0pyaHeHOi», 3 - Me30canmpoOHi, 3 MepeBaKAIOUUM THUIIOM TPO(HOCTI —
Me30-eBTPOdHi.

Ha ocHOBI BHMKOHAHOTO aHAaJII3y IOJI0 BIUIUBY ypOOCHUCTEMHU MicTa
JIyubK Ha €KOJIOTIYHHH cTaH 00 €KTIB «OJIaKUTHOI iHDPACTPYKTYPU» Ta AJIA
MTOKPAIIeHHS SKOCTI BOAY B HUX, OKPECJIEHO OCHOBHI 3aX0/1, CIIPSMOBaHI
Ha BiJIHOBJIEHHSI €KOJIOTIYHOT'O CTaHY BOJIOMMH, — HEOOXIiTHO 3/IiHCHUTHU
MO/IEpHi3aIlil0 MiChKHX OUHCHUX CIIOPY/I, PO3IIUPUTHU JOIOBY KaHaIi3aIlii0
3JIOKaJIbHUMHU e(heKTUBHUMH OYNCHUMH CIIOPYIaMH, CIIPUATH MOJIepHi3arlii
OUHMCHUX cHopyZ Juisa pigkux BiaxoniB IIpAT «I'HijaBcbkuil IyKpOBHI
3aBO/i», /10 TOBHOI JIKBifamii 1mosiB inbTpariii aHOTO MiAPUEMCTBA;
IOPIYHO TPOMIOBXKYBaTH POOOTY IMOZ0 JIiKBijamii 3acMidueHOCTI Ta
3axapalneHoCTi pycesl pivoK, 3IHCHIOBATH IOCTIHHUA MOHITOPHHT SIKOCTI
ITIOBEPXHEBUX BOJI MiCTa.
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2.3.6. SURFACE BODIES AND
SPRINGS AS COMPONENTS

OF THE BLUE INFRASTRUCTURE
OF KHARKIV

2.3.6. IOBEPXHEBI BOJJOMU
I JIZKEPEJIA SIK CKJIAIOBI
B/IAKUTHOI IHOPACTPYKTYPU
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Abstract. The blue infrastructure of the city of Kharkiv includes natural (surface
and underground) waters and an anthropogenically created water supply and drainage
system. The article considers the natural component of the blue infrastructure which
mainly consists of rivers, streams, reservoirs and springs - underground water outlets
used by the population for drinking water consumption. The rivers of the city belong
to the basin of the Uda River. These are the Lopan, Kharkiv and Nemyshlya rivers. The
hydrological regime of the rivers is strongly disturbed by the system of dams within the
city of Kharkiv. The flow regulation leads to a decrease in the slope of the free surface, the
speed of the flow, as well as its transport capacity. As a result, sediments are deposited
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at the bottom of the reservoir. The blue infrastructure also includes reservoirs, the main
of which are Zhuravlivka, Lozovenky, Nova Bavaria and Oleksiivka. The ecological water
quality in surface reservoirs does not meet sanitary standards.

According to hydrogeological conditions, the city of Kharkiv is supplied with
underground waters quite well but they are scarcely used as sources of drinking water. In
total, there are more than two dozen springs on the territory of the city, used by the population
for drinking purposes. The sanitary and technical conditions depend on the catchments
arranged at a high level, to the primitive catchments in the form of an outlet pipe. There is
chemical and bacteriological water pollution in the city due to the unsatisfactory sanitary
condition of the territory and the significant influence of industry, communal facilities and
transport on some springs. The authorities must take a set of measures to improve the
situation so the population could use spring water for drinking purposes.

Key words: blue infrastructure, surface water, underground water, spring, river,
reservoir.

MAKCUMEHKO Hapis BacuniBHa - goktop reorpacdivHux Hayk, npodecop, 3aBigysay
kacheqpy ekonoriYHoro MOHITOPUHTY Ta 3anosigHoi cnpasu, HHI ekonorii, XapkiBCbKuii HaLlioHamnb-
HWA yHiBepcuTeT iMeHi B. H. KapasiHa, M. Xapki, YkpaiHa, 61022,

maksymenko@karazin.ua orcid.org/0000-0002-7921-9990

MEPECAAbLKO BiniHa AHaToniiBHa — JoKkTop reorpadidHux Hayk, npodecop, AekaH ¢a-
KynbTeTy reonorii, reorpadii, pekpeauii i Typnamy, XapKkiBCbkii HaLliOHANbHWUA YHIBEPCUTET iMEHI
B. H. Kapasina, M. Xapkis, YkpaiHa, 61022,

vilinaperesadko@karazin.ua, orcid.org/0000-0002-2439-2788

AxoTauis. BnakvutHa iHdpacTpykTypa MicTa XapkiB CKIagaetbCs 3 MPUPOSHUX
(noBepxHeBUX i NiA3EMHNX) BOL Ta @aHTPONOreHHO CTBOPEHOI CUCTEMYM BOSOMNOCTAYaHHS
i BOAOBIABeOEHHS. PO3rnsaHyTO NpUPOAHY CKNagoBy OnakMTHOI iHOPaCcTPyKTypu, WO,
rOJIOBHVMM YMHOM, CKNALaeTbCs i3 PiHOK, CTPYMKIB, BOLOCXOBULL Ta [Xepes — BUXOLIiB
NiA3EMHYX BOA, L0 BUKOPUCTOBYETHCS HACENEHHAM ANS MATHOrO BOAOCMOXMBAHHS.

Piukn micTa Hanexatb Ao 6aceiiHy p. You. Le piukm JlonaHb, Xapkie Ta Hemuwns.
["iaponoriyHMiA pexymM pivok CUITbHO MOPYLLEHWI CUCTEMOLO rpebenb y Mexax M. XapKoBa.
PeryntoBaHHA CTOKY NPMBOANTL A0 3MEHLLEHHS YXMIY BilbHOI MOBEPXHI, LUBMAKOCTI Teuii,
TPaHCMNOPTHOI 34aTHOCTI NOTOKY. YHACNIAOK LIbOr0 HAHOCW 0CAAXYIOTbCS i BiAKIaAaloTbCs
Ha AHi Bogonmuwa. [lo 6nakuTHOI iHDPaACTPYKTYPU TakoX HanexaTb BOAOCXOBMLIA,
OCHOBHUMU 3 AKuX € XXypaeniBcbke, Jlo3oBeHbkiBCbke, HoBoGaBapchke i OnekciiBcbke.
EkonoriyHa skicTb BOAM NOBEPXHEBUX BOAONM HE BiANOBIAAE CaHITaPHUM HOPMaM.

MicTo XapkiB 3a rigporeonoriyHnMm ymoeamu godpe 3abesneyeHe nia3eMHUMM
BOZAMM, aie BOHM AyXe Mano BUKOPUCTOBYIOTLCS SK Jpkepena NUTHOI BoAW. YCbOro Ha
TepuTopii MicTa € BinbLue ABOX OECATKIB AXEPen, ki BUKOPUCTOBYIOTLCS HACENEHHAM
ONs MUTHYX Linei. CaHiTapHWii | TEXHIYHWIA CTaH 3aneXuTb Bif, yNTOPSKEHVX HA BUCOKOMY
PiBHi KanTaxis, 1O NPUMITUBHUX KanTaxiB y BUMSi BUBIAHOI TpYOUW. Yepes He3aa0BiNbHWMi
CaHiTapHWIA CTaH TepUTOpIi Ta 3HAYHWIA BNAMB NPOMMUCIIOBOCTI, KOMYHaNbHUX 06’ EKTIB i
TPaHCNOPTY Ha AesKi [kepena cnocTepiraeTbes XiMivHe 1 6akTepionoriyHe 3abpyaHeHHs
BOAM. [N MOXNMBOCTI BUKOPWCTAHHS BOAM [Kepen Ons MUTHUX noTped HeobxigHo
NPOBECTM KOMMEKC 3axX0m4jB.

Knio4oBi cnoBa: 6naknTHa iHPPACTPyKTypa, NMOBEPXHEBI BOAM, MiA3EMHI BOAW,
OXepeno, pivka, BOLOCXOBULLE.
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1o o0’extiB OyakuTHOI iHGpACTPyKTYypu M. XapKiB MOKHA
BiJIHECTH TMOBEPXHEBI BOAOUMHU (PIiUKH, CTPYMKH, BOJIOCXOBHIIA,
IITyYHI BOAOWMH) Ta BUXOAW MiJI3EMHHUX BOJ — J»Kepesia, IO
BUKOPHUCTOBYIOTb /711 JIbTEPHATUBHOT'O ITUTHOTO BOOIIOCTAYaHHSA
HaceJIeHHS.

ligporpadiuna Meperka M. XapKoBa BiTHOCHUTBCS 710 OacelHy
p. CiBepcokuiil /foHerns. HailbisbIll BEJIMKOIO PiKOIO, IO IIPOTIKAE
B MeXKax Mmicra, € p. Yau, mo Bnagae B p. CiBepchkuil JloHenb
mpaBopyd4 Ha 815 KM Bif ii rupsa (puc. 1).

YMoBHI NO3HAYEHHS
Fiaporpadin
TN BOIOTORH ﬁ wonolivmn
Bucora nosepxsi (y merpax)
nume 205

P 17 - 205
B 145175
B 5145
- ke 115

Macmrad 1 : 400 000

Puc. 1. Boyos6ipHutii 6aceiin p. Yau (M-6 3MiHEHO)

Fig. 1. Catchment basin of the Udy river (scale is modified)
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Puc. 2. Jlanmamadru 6aceitny p. Yau

Fig.2. Landscapes of the Udy river basin
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JloBxkuHA piukH 164 KM, TJ101T1a BOZ10300pY 3894 kM2, [lounmHAETHCSA BOHA
B ¢. BesconiBka bBisropoacekoi obiacri 3 mxepesn. OrniHka rupia — 85 M HajL
piBHeM Mmops. IloBepxHsa GaceliHy piBHHHHA. [lepeBakHi epo3iliHi dhopmu
penbedy — monuHu, 6anku i spu. IyubuHa eposii Big 50—200 M. I'ycrora
SIPY’KHO-OQJIKOBOI Mepexi TocsATaE 2,5 KM Ha 1 KM2.

JlonyHa piuKy TpamleIieBUIHA, Y CepefHbOMY 3aBIIMPIIKU 2,0—2,2 KM,
3aBIMOMIKN85—100 M. [IpaBwii cxwu OiIbII  KPYTHH, BHCOKHH,
pO3WieHOBaHUM spamMu 1 OamkaMu, a JIBHA — TOJOTUH, HU3BKUH,
TepacoBaHui (puc. 2). 3arsiaBa IBOCTOPOHHSA, JIyIHA, TOPQ STHUCTA, MiCI[IMHU
mepeciyeHa MpoOTOKamu, OaskaMu U o3epamu. Pycio 3BUBHCTE i OMIpHO
3BUBHCTE, Masio3apocie. IIBuakicts Tewii 0,1—0,2 M/c. /IHO mimaHe,
Miciigmu kam siuucre. CepeiHii 6araTopiyHUE MOYJIb CTOKY /7151 6aceiiHy p.
Ynu nopiBHIOE 2,4 J1/¢ 3 1 KM KB [1].

Piuka Yam Ha Bcill cBOIM Tedwil XapakTepH3YETbCS AK HAAMIDHO
3abpyznHeHa. CriocTeperkeHH 32 1i CTAHOM NMPOBOAATHCA Y 3 CTBOPax.

Piuka Yiu micsisa Buazines p. Porossska, p. Jlomass Ta p. XapkiB B Mexkax
MicTa, B TOMY YHCJIi peKpearniiiHa 30Ha Ha CaITiBChKOMY KUTJIOBOMY MaCHBI,
JUTSL peKpeariiiHoro BUKOPUCTaHHs abCOJTIOTHO HenmpujaTHa (puc. 3-4).

Haii6inpimoro nputokor p. Yau € p. Jlonanp (IoBKUHA 96 KM, ILIOIIA
6acefiny 2000 km?). Piuka Jlonanp Gepe mouyaTok y 3abosioueHii Oasii B
c. Jonbuno Binropojcekoi obnacti. Buagae B p. ¥Yau js1iBopyd Ha 55 KM Bif ii
rupJa, 6i1s c. PWINIOBO, 5 KM HIKYE M. XapKOBa.

Baceiiu piuku siBjisie co000 miTHECEHY, TJTMO0KO PO3UIEHOBAHY 1 CHIIBHO
ApYKHY piBHUHY. ['ycToTa Ip0OBO-0aJIKOBOI MepeXki MOpAAKY 1,0—1,25 KM Ha
1 KM?; IHOUHA epo3ii 100—200 M.

Puc. 3. Piuka ¥Yu B Mmekax M. XapkiB Puc. 4. Micne Buagigasa p. XapKis

(mpaBopy4) y p. JIonaus (J1iBopy4)
Fig. 3. The Udy river flowing on the

Kharkiv city territory Fig. 4. The confluence of the Kharkiv
river (right) with the Lopan river (left)
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Honuua piuky TpamemieBupaHa, wMiciugvu U-oOpa3Ha, 3BUYANHO
3aBIIUPIIKU 1,5—3,0 KM. [IpaBuil XU OMyKJIHi, MOMIpHO KpyTuil (10—
12°), CWJIBHO TOpi3aHuil OajkaMH 1 fpamu, JIBUUA — MPAMUH, MOJIOTHN
(mo 5°), momipHO po3uieHOBaHMU (puc. 2). 3amiaBa piBHA, 3BOJIOXKEHA,
3apocjia BOJIOTOJIOOMBHMMH TpaBaMH, piAlne yarapHukoM. HaBecHi BOHa
3aTOIUISETHCA HA 10—15 JIHIB IIIapoM BOJH Bif 0,5—1,0 /10 1,5—2,0 M.

Pycno Jlonani momipHO 3BUBHCTe, Maike Heposraidy:keHe. IIIBujkicTs
Tedii 0,2—0,8 M/c. /[Ho mimane, TBepze. MicsaMu pyciI0 IITYIHO BUIIPSMIIEHE.
Beperu HusbKi (1,0—1,5 M), 101071 i TOMipHO KpyTi. ¥ M. XapKOBi BOHH IITYYHO
obBasIOBaHi, 1 BHCOTa iX zocsarae 3—5 M. Y IIeHTpi MicTa piuka yKJIa/JieHa B
rpaHit, 6eperu o6MIIbOBaHI KamMeHeM (paiioH PagsHcpkoi o). CepenHiit
GaraTopiuyHUN MOJTYJTb CTOKY JI/Is1 OaceiiHy — 2,5 J1/c 3 1 KM KB [1].

CnocrepeskeHH: Ha piuri JIomads TPpOBOAATHCA ¥ 2 CTBOPAX.

OcHoBHOI0O TTpUTOKOIO JlomaHi € p. XapkiB. Bona 6epe moyatox y ¢. bon-
nmapiBka bBinropozacekoi obsacti. Briamae mana piuka B JlomaHb 3a 11 KM Bifg
rupJia, Maiske B LIEHTPi MicTa.

Penbed OaceliHy piBHUHHUH, ITIMOOKO PO3WIEHOBAHUH, CUJIBHO SAPYK-
Hul (1,0—1,25 kKM Ha 1 km?). TpareriieBuaHa JoIuHa p. XapKiB Ma€ IMIUPUHY
B CepelHbOMY 2 KM. Y MerKax MicTa JIyroBa Tepaca CHJIbHO BH[03MiHEHa:
3aifHsATa HaOepeKHUMH, BYJIUIAMU, 3a0y0BaHa OyaAUHKAMH. Y IepPeaMiCTi
il BUKOPHUCTOBYIOTb IIiJT TOPO/IH, KOCOBHIIi, ITACOBUIIA I iHIII yTias.

3amiaBa JBOCTOPOHH:A, JIyTOBa, HM3bKA, MicusaMH 3abosioueHa 3apoc-
JIMMU JIyTOBUMH TpaBaMM, OCOKOIO I ouepeToM; 3a00JI0ueHi IiIIAHKH
MiCIIMHA TIOKPHUTI PIiJKUM dYarapHUKOM. Y IIE€PioJi BECHSIHOTO IIaBOJIKA
3aIuIaBa 3aTOILISETHCA HA TJIMOWHY Bif 1,0 10 3,0 M TEPMiHOM Ha 10—15 JIHiB.

Pyc10 piuku moMipHO i CHUIBHO 3BUBUCTE, HEPO3TATYKeHe. [JTHOnHU Horo
MOPAAKY 0,3—0,4 M, HaWOLIbIIA 1,4 M. MicssMu piuka IIOPiYHO IIEPECHUXAE.
Bepera Hu3bKi i mosiori. [lepeBaskHa BrcoTa iX 1,0 M. Y Meskax MicTa pycJio piuku
IITYYHO IIOTJINOJIeHO, a Oeperu obOBasioBaHi. UepBOHOIIKLIbHA HabepekHa
03/100J1€Ha KaMeHeM, Y3/I0BXK pycja po30uTi CKBepu. Y BEpXHiN Tedil JHO
CUJIbHO 3aMyJIeHe, Y HUKHIN BOHO IITIJIbHE, CKJIa/IeHe IPiOHO3EPHUCTHM ITICKOM.

Piyka Hemunuis — siBa mputoka p. XapkiB, IPOTIKae 31 CX0Ay Ha 3axif i
BIIa/1a€ B Hel B paiioHi »KypasitiBku. JIoBKHUHA PIYKH 25 KM, IIJT0IIIA BOA0300py
68 xM2, yXWUJI 25 M, CEPEIHIN 1,02 M/KM.

JosnrHa piyky CHMETPUYHA, 3 IMOJIOTUMH CXUJIaMU. 3aIlljlaBa BUPaKeHa
c1abko (puc. 2). BomoTik y pyciii piyku MOCTIHHUN 32 BUHATKOM JIUISTHKA
posranryBaHH:A Bogo300py XT3, fie CTiK BiZIcyTHIN y pe3ysibTarTi iIHTEeHCUBHOI
BiJIKAUKH ITi/I3€MHUX 1 TOBEPXHEBUX BOJI.
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Piunmii Xiyi piBHS BOJIM BUINEBKA3aHUX PIUYOK XapaKTEPUBYETHCS SICHO
BUPaKEHUM BECHSHUM IaBOJKOM, HU3BKOIO 1 TPUBAJIOIO JIITHHO-OCIHHBOIO 1
3MMOBOIO0 MEKEeHHIO, IIOPYIIYIOUNCh iHO/II HEBUCOKUMH 1 KOPOTKOUACHUMU
JIOIIIOBUMU ITaBOJKAMU.

TigposoriyHul peKUM PIYOK CHUJIbHO IIOPYIIEHWH CHCTEMOIO Tpebesib
y Mekax M. XapkoBa. PeryjioBaHHS CTOKY IPHBOAWTH 0 3MEHIIEHHS
VXWIy BUIBHOI IIOBEPXHi, IITBUKOCTI Tedii, TPAHCIIOPTHOI 3/IaTHOCTI TOTOKY.
YHAaCITiIOK IIbOT0 HAHOCH, SIKi TATHYTHCS IIOTOKOM I10 IHY UM B 3aBHCJIOMY CTaHi,
OCAJIPKYIOThCS 1 BIIKJIaJIaI0ThCS HA JIHI BOJIOUMHIIA. Y PE3YJIbTaTi 3aMyJII0BAHHS
PiYOK 1 BiZIIIOBIIHOTO BHUKEHHS IXHBOI JPEHAKHOI CIIPOMOKHOCTI Ha
TEPUTOPIi paliOHY ITiZITOIIEHA BEJTUKA KiJIbKICT CLIIbCHKUX HACEJIEHUX IIYHKTIB,
PO3TAIIOBAaHUX HA 3aIUIaBaXx i IepIIX Ha/I3aIUIaBHUX Tepacax, a TAKOXK 3HAYHI
IUIOIIi CLIbCHKOTOCIOZAPCHKUX YTifib. KpiM TOTO, MPUPOAHO BUCOKiI pPiBHI
I'PYHTOBHIX BOJl MAIOTh TEHJIEHITIIO /IO MiJ[BUIIEHHs Yepe3 PO30PaHiCTh CXUJIIB
1 3aIUIaBHUX JJITHOK, 110 Pi3KO aKTUBI3y€e 3aMyJIIOBaHHS PidOK.

Bigxmagu, mo copmyBanrcs y BOJIOUMUINAX Y TPOIIECI 3aMyJTIOBaHHH,
MICTATh y JAHUUA Yac BEJHUKY KUIbKICTh IIKIJJINBUX JOMIIIOK; y MeXi
IIPOM30HHU — 1€ Bi/IXO/I1 BUPOOHHUIITBA, Y CIJTbCHKIN MiCIIEBOCTI — 1€ Pe3yJIbTaT
IHTeHCHBHOI arpomestiopanii mosiB i ropozi. Ilo ofuHWYHUX aHaTi3ax
XapkiBCHKOTO HaIliOHAJIBHOTO yHiBepcurteTy imeni B. H. Kapasina mymnucri
BIIKJIAZIN PIYOK y MeKaX MiIChKOI MeXKi MalTh y CBOEMY CKJIa/li eJeMeHTH
HaBPSA/ UM He Bci€l mepioguunoi Tabaumi /. M. MeHzeneesa.

Piuku Yau, Jlomanp Ta XapkiB HajeXaTh JI0 4-i KaTeropii 3 sIKOCTI
MMOBEPXHEBUX BOJ. Boau miel xateropii — Ie eKocHCTeMH 3 eJIeMeHTaMu
perpecy, 10 3a3HAIOTh AHTPOIOTEHHOTO HaBAHTAYKEHH:A, SAKE IEPEBUIIYE
MesKi ajanTamifHuX MOXKINBOCTEH IXHiX 6ionenosis. 11i Bogu MaioTh 0OMe-
’keHy cepy 3acTocyBaHHs i TOTpeOy 3HAUHUX BUTPAT Ha BOJIOIIITOTOBKY [1].

VY 6aceliHax BUIIEBKA3aHUX PIYOK € TPUPOIHI i ITy4Hi Bogoimu (Tab. 1.).
O3epa, sIK TpaBUJIO, MPUYPOYEHI 10 JOJIFH PIiYOK i po3TaIlIOBaHi B 3aIlJIaBax.
CraBku o6y 10BaHi B 6akax i JosmHaxX pivok. BOHU BUKOPUCTOBYIOTHCS /15T
3POIIIEHHS, PO3BEIEHHS pUOU Ta B peKpeariinHuX IiJIsx.

Tabauysa 1

3BezieHi JaHi 00 XapaKTEPUCTUKU BOJOCXOBHIII,
AK1 po3ramosasi y M. Xapkis [1]

BigcTaHb 06’em HII, mnH m®
. : Mnowa Mnowa
. .. . .| Bigrpebni
HavmeHyBaHHA | Ha skin piyui Bofo300py, | A3epkana,
Ao mkepena K2 kM2 MOBHWUW | KOPUCHWI
pidKkK, KM
HosobaBapcbke | Yau 106 1130 0,45 0,86 -
Jlo3oBeHbkiBCcbke | JlosoBeHbka | 14 70 1,3 5 3,5
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OnekciiBcbke JlonaHb 81 810 0,21 0,55 -
>KypasniBcbke Xapkis 65 1040 0,32 0,67 -

JTo BOIOrOCIIOapChKOl CHCTEMH B MexKaxX M. XapKoBa HaJIeskaTh BOZO-
cxoBuina: HoBobaBapchke, XKypasiiBcbke Ta JIo30BEeHBbKIBChKE (pHLC. 5, 6).
IIpu3HaYeHHs IUX BOJOCXOBUII — PEKpeallisi, CLIbrOCIBOAOIIOCTAYaHHS Ta
ITOIIOBHEHHS Ma/TUX PiYoK M. XapKOBa, ajie CHCTeMa He IPAIliO€ y IOBHY Mipy.

IIITyuni BojOWMHU, pO3TAIIOBaHI B Me)Kax MicTa i HOTO OKOJIHIIb,
y 3HAYHIHA Mipi peryJIo0Th paiaiiHUT i TETJIOBUH PEXXUM 3€EMHOI TOBEPXHI
1 atrMocdepH, CTBOPIOIOTh XapaKTEPHUU BITPOBHI peXUM i BH3HAYAIOTh
MiKpoKJTiMaT MicTa. IXHi# BIUIUB BUABIAETHCA HA METEOPOJIOTTIHOMY PEXKHUMi
MPWIATAIOYUX TEPUTOPIH. Y TEIIUH Yac pOKY B 30HI BIUIUBY BOZONMHUIIL i
JIiCOHACA/PKEHb 3HIDKYETHCSA TeMIIEpaTypa IOBITPs, 30UIBIIYETHCH HOTO
BOJIOTICTH, 3MiHIOETHCSI BITDOBUH PEIKUM.

3 MeTOw B3axHCTy pIiUYOK i BOJOUM Bif 3aMyJieHHsS i1 3a0pyJHEHHS,
TIOJIIIIIIEHHS IXHBOTO CTaHy B IIPOIIEC] TOCIIOAAPCHKOI JIisIIBHOCTI HEOOXITHO
KepyBaTUCs HACTYITHIMHU OCHOBHUMH ITOJIOKEHHSMU. Y MeKaX MPUOePeKHUX
CcMyT 3a00pPOHSIETHCS: CUCTEMATHYHE PO30PIOBAHHS 3€MeJib, 3aCTOCYBaHHS
OTPYTOXIMIKaTiB, BUMAC XyZ00M H OopraHizallis JITHIX TabopiB 1y Xymnobu,
OyAiBHUITBO 0a3 BiJIIIOYMHKY, CTOSHOK i MUHOK aBTOMAIIHWH, BUKOHAHHSI
PYCJIOPEryIIoUnX poOiT 6e3 3aTBEPAKEHOTO IIPOEKTY, PO3MIIIEHHS 3BAJIHII]
CMITTSI, BiIX0/IiB BUPOOHUIITBA 1 T.JI., BaCUIIaHHsA 0e3 BiJIMOBITHUX IIPOEKTIB
3aIUIaBHUX 03€p i cTapuIilb, OpaHKa, IUCKyBaHHs, (ppe3epyBaHHs 3eMesb Ha
BizicraHi OsimzKkye 3 M Biji OpiBKU pyciia.

Ha TtepuTopii BOZIOOXOPOHHHMX 30H 1 IPUOEpPEXHUX CMYT HEOOXiTHO:
CYBOPO /JIOTPUMYBaTHUCh BHUMOI II0 IIEPIIOYEPTOBOMY BIIPOBA/I?KEHHIO
KOMILJIEKCY TTPOTHEPO3IHHUX 3aX0/liB, 0COOJIMBO 3aXOJiB OO0 3aTy/IiHHS
i CTBOpPEHHS WPHUPYCIOBUX JIICOHACA/KEHB; IIHPOKO BHUKOPHCTOBYBATH
Giosoriuni Metomm OGOpoTHOM 31 IIKiTHMKAMU i XBOpoOaMU PpOCJIUH;

Puc. 5. JKypaBiiiBcbKe BOIOCXOBHIIE Puc. 6. JI030BEHbKIBChKE BOJOCXOBHIIIE

Fig. 5. Zhuravlivka reservoir Fig. 6. Lozovenky reservoir



224 = Green & blue infrastructure in post-USSR cities:
m exploring legacies and connecting to v4 experience

3a0e3neunTy 3arobiraHdsa JIoCTyIy 3a0pyZIHEHUX CTIYHUX BOJ, 3 TEPUTOPIi
BUPOOHUYNX IEHTPIB i rOCHO/IapChKUX JBOPIB Y PYyCjl PIidYOK, CTPYMKIiB
i BOMOWMM; WOJINIIUTH 3axuWicHI (QYHKIiI TpaB’sHUCTOI i JepeBUHHO-
YarapHUKOBOI POCJIMHHOCTI I'PYHTO3aXHUCHOTO 1 BOZIOOXOPOHHOTO 3HAYEHHSI.

OcobuBuMu 00’€eKTaMu TigpoMeperki M. XapKiB € IPUPOHI JKepeJia.
Jl:xkepesibHAa BOJIa /ISl NHUTHUX TNOTPe6 BUKOPHUCTOBYEThCS 3 MOMEHTY
3aCcHyBaHHS MicTa. 3 JIiTepaTypHUX Ji?KepeJ [2, 3, 4] BioMo, 1110 HafO1IbIII00
MOTIYJISIPHICTIO KOPUCTYBAJIUCH TaKi JKepesia:

1. ITammiBebki kimtoui (Capaxus fAp);
2. BoromoutiBebke mxepeno (KapmiBebkuii can);
XpecToBa KpUHUIIA (BHU3Y BYJI. YCOBCHKOI);

Binroponceka KpuHUIA (Ha MOYATKy BYJ. BLIropoachkoi, HUHI — BYIL.
IIleBueHKoO);

5. Kirroui Ha konumHiT TrOpUHCHKIH /1adi Ta gadi Pamike;
6. Kirroui o piuni Hemmums;

7. Kurroui B OJ1eKciiBCBKOMY APY;

8. Kutoui B sipy riinboxkomy (CasTiBChbKe CeJTHIIE);

9. OcHoB sHCBKI K104l (Y AApy 6L craHIil «OcHOBa»);
10. Kitoui 3aIl0TUHCHKOTO SIPY;

11. KypsbkcbKi KiTroui;

12. CoOJIOHHUIIIBCHKI KJIIOYI.

I>xepesia M. XapkoBa Bif[pi3HSIJIMCS IOPIBHAHO BEJIUKHM 1 CTIHKAM
nebitoM, 10 6 - 18 Ji/cek Ta Majiu BUCOKY SIKICTh BOJIM. Po3zTaroByBasvcs
BOHH B JIOCTYITHUX MICITAX OLJIs ITiTHIK?KsI CXUJTIB, Y IOJTMHAX PivOK 1 6aJIOK, y
MesKax TOMIIIHBOI MiChKOI Ta IPUMIiCHKOI 30H.

VY uenTpasizoBaHoMy BojionoctadaHHi micta B XIX CTOJITTI OCHOBHY
poJtb Bifiirpasniu Bojiu BoromoutiBebkoro maxepesna (710 1872 poky), XpecToBoi
kpununi ta ITasaiBcbkux xrouis (o 1885 p.) [3].

ITo mipi 3pocTaHHA MicTa JI0 iIHTEHCUBHOTO BUKOPHUCTAHHS 3aJIy4aInCs
"I pKepesta: OsekciiBebke, 3amoTiHChbKe, OCHOB STHCHKI KJTIOUi, KJIFOUi Ha
kosnirHiN TIopUHCHKIN madi i gaui Pamke, kaoui Ha piuni Hemumnuisa ta y
sipy I'mubokomy.

Ilepuri BimoMocTi npo 3abpyaHeHHs mxkepea boromostiBcbkoro, ITas-
JIIBCBKOTO Ta iHIMX BigHOCATHCS 10 KiHI XIX — mouaTky XX CTOJIITE.
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Puc. 7. ObmanrroBana tepuTopis, npueria fo llaTuriBeskoro mxepena

Fig. 7. Landscaped area adjacent to Shatilivske spring

OCKiTbKY Ji7KepeJIa JKUBUJIA MiChKHUH BOJIOTIPOBI/T, TO B IKOCTi 3aCO01B OUMCTKH
BOJI BiJT 6aKTePioJIOTiuHUX 3a0pyAHEHD POOUINCH CIIPOOU XJIOPYBAHHS BOJIH.

Ha mouaTtky XX CTOJIITTS, 3 IOSIBOIO CBEPJIOBUHHUX J[?KEPEJI, BOJIOIIOC-
TaYaHH:, MiCTO ITEPEOPIEHTOBYETHCSA Ha ITi/I3€MHI BOJIH, 1110 3AJISATAI0Th OLTBIII
IJTHOOKO 1 Kpallle 3aXHITeH] Biji 3a0py/IHEHHS.

IHTeHCcuBHE OyIiBHUIITBO U MepeIylaHyBaHHS MicTa IIPU3BEJIH 0 TOTO,
[0 3rojioM OaraTo J»Kepes Oy/id 3acUIIaHi, iHIN 3aMyJIMJINCh 1 3HU3UBCS
ix mebirt. PO3BUTOK IIPOMMCJIOBOCTI I KOMYHaJIbHOI'O T'OCIIOZapCTBa CTaB
MIPUYHHOIO ITOCTYIIOBOTO IOTiPIIIEHHS STKOCTI BOJIH.

AJe Bce K JTOCUTD OaraTo Kepes 30eperiucs i 10 cborofieHHsA. CTaH ix
pisuuii. Tak, laBHO ymops»KeHa W MiATPUMYETHCSA B 33J[0BIIBHOMY CTaHI
TEPUTOPIsI HABKOJIO BUCOKO/Ie0ITHOTO /izkepesa B CapxkunHomy Apy — laru-
JIiBchKOTO (pHC. 7).

JebiT mxxepesia i XiMiYHUN CKJIaJT BOJU MOPIBHSIHO CTa0IIbHI IPOTITOM
TPUBAJIOTO TIEPIOAY crocTepexeHHsa. Boja kepesia BAKOPHUCTOBYETHCS s
PO3JIMBY IIijf Ha3BOI0O — «XapKiBChbKa-1».

Bopa mxepena mo Bys. MinepasmoBoiHil (komuiHs « TIOpHHCHKA Jada»)
TAKOXK y HeJAJIEKOMYy MUHYJIOMY BHUKODHCTOBYBAJACS ISl PO3JIUBY K
«XapkiBcbKa-2», ajie 3aBoji OyB 3aKpUTHUU Yepe3 HeCIIPUATIIUBY CaHITaPHO-
eliZiIeMiosIoTiyHy OOCTaHOBKY Ha TEpPUTOpil MANUTKH JiKepesa. Y Iei
yac KanTa)k MOro 4acTKOBO 3PYMHOBAHHH, ajle KOMyHaJIbHI CIy:kOu micra
HEPIOANIHO BEAYTH TYT BiIOYA0BHI POOOTH.

OcTaHHIM YacoM 3a aKTHBHOI y4acTi MiChKOTO BiJI/Iily OXOPOHH HaBKO-
JIMIITHBOTO CEPEIOBHUINAa BUKOHAHA PEKOHCTPYKIlis TEPUTOPIl JKepesa o
Bys. IleueHispkiéi (mosvHa p. HeMwuIis), o 3HAYHO MiABUINUIO HOTO
IOMyJIAPHICTh cepej; HaceJeHHA. MOro BiZBifyIoTh >xuTeni He TLIBKH
HaNOJIMKI0I OKPYTH, ajie 1 3 IHIIUX palloHiB MicTa.
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Puc. 8. /Ixxepesio «Kutsapuus Ap» Puc. 9. /Ixxepesio «I'THOOKU Ap»

Fig. 8. Kitlyarchyn Yar spring Fig. 9. Deep yar spring

e Maii’ke B KOXKHOMY aJIMiHICTpaTMBHOMY paMoOHI Micra € Kepesa
3 JIOCUTH BUCOKMMU Jie0iTaMu;

e  KwuiBchkuil paiioH — xkepesia y MamkocoBomy Apy (ITiBaiuna CanTiBka),
Ha TropuHchkii [laui iy paiioHi Bys1. UeTOCKiHIIIB;

e IlleBueHKiBCchKUI paiioH -mkepesa B Capxkunomy fApy, OsekciiBebkiit
Oautmi Ta Ha TepuTtopii CsaTo-ITaHTEIEIMOHIBCHKOI IIEPKBY;

e  CanTiBCKMH paiioH — jKepesia B Kutisspuomy Ta y Iytnbokomy fApax;

e  Xo0JIOAHOTIPCHKUH paliOH — JKepesa B Mapky «FOHICTh»;

e HoBobGaBapchkuii pafioH — cepis JKepesT Ii/i IpaBUM KPyTUM Geperom
piuku Jlonaub Bijy MockasiBebkoi rpe6sti 1o HoBocemiBky;

e HeMunuissHCHKUN pavioH — JiKepesa B JoJyiuHi piuku Hemunuis (Bys1.
HosomnpoektHa, [TerpeHKiBCchbKa Bo/IONMA, By/I. HEMUIIISAHCHKA), 2 TAKOXK
o 6asiri 2Kuxoperns (Bys1. Hanaesa, PackoBoi, ripos. I'Bapaificekuii) [5].

Kpim 3rajanux BHIIE, 710 YIOPSAAKOBAaHUX (200 YAaCTKOBO YITOPS/IKOBAHIX)
MOJKHa BiiHecTH /Kepenia: «OsekciiBebke» (B patioHi By1. KitoukiBebkoi), «I1aH-
TeJIeMMOHIBCbKe» (Ha TepuTOpii NepkBu), «/Ixkepesbiie» (Bys. Komanmapma
Y6opesuua), y [mubokomy Apy (Bys1. TumypismiB), B mapky «OHicTs» (puc. 8 -11).

Puc. 10. /I>xepeso y napky OnicTs Puc. 11. />xepesio «Mamxkocis fAp»

Fig. 10. Spring in Yunist park Fig. 11. Manzhosiv Yar spring
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CTyniHp yHODPSAZAKOBAHOCTI TepUTOPI mOOJIW3y /pKepesa pi3Ha, IO
[IeBHOIO MipOIO 3aJIE3KUTH BiJl IX MOIYJISIPHOCTI Ta Bi/IBIIyBaHOCTI.

CaHiTapHi 1 TexHiYHi yMOBH iX pi3Hi — Big /I00pe BIPOBAIKEHHUX 0
MPUMITUBHUX — Yy BUIJISIZI IIPOCTOI BUBIJIHOI TpyOu. Uepe3 He3am0BiIbHUI
CaHITAPHUHM CTaH TEPUTOPii i 3HAUHUH BILJIUB IPOMUCIJIOBOCTI, KOMYHAJIb-
HOTO TOCIIOJIAaPCTBA i TPAHCIOPTY HA YACTHUHI JiPKEpesl BUsBJIEHE XiMiuHe
1 bakTepiosioriuHe 3a0pyHEHHS BOJIH.

CaHiTapHO-eniZIeMioJIOTiYHOI0 CIy?k0010 M. XapKiB IOCTIHHO IIPOBO-
JIUTHCS. KOHTPOJIb SIKOCTI BOJAM B IUX JpKepesaX, 3a pe3yJsibTaTaMu SKOTO
CKJIaZieHa TabJIuIA 2.

Tabauysa 2
[Toka3HUKYU €KOJIOTIYHOTO CTaHy JKEPEIbHUX BOJ M. XapKiB [6]

[MokasHukK, Lo [NokasHuKK, Lo
IMokasHuku, . .
.o nepioanyHo He enisoguyHo He
Ne O NOCTINHO He . . . .
Hassa gxepena . ) BignoBigaTb BignosigaTb
3/n BigNoBigalTe HOpMam .
(6inbuw 50% npo6) HopMam HOpMaM (OANHWYHI
(8o 50% npob) BUNaAKM)
1 LlaTuniBcbke YKopcTkicTb Br Al, Si,NO,, B, Li
2 | CanTiBcbke — 1 Pb, SO,, Br, Na, cyxui Al, Ni, Cd, Ba,
3anuLOK, XXOPCTKICTb deHonu
3 CanrtiBcbke — 2 SO, XopCTKicTb Al, NO,, Mn, Li,
Cd,cyxwuin 3anuLuok
4 OnekciiBcbke — 1 Li, Br XopcrtkicTb, NO,
OKMCMOBaHICTb,
5 HemuwinsHcbke-1 S0O,, XopcTKicTb Br, cyxuii Pb, NO3
3anmLokK OKMCMOBaHICTb,
6 MisHiyHo-canTiBcbke-1 | Al, SO,, Br, Cd,
XOPCTKICTb
7 TiopuHCbke YXopcTkictb, Mn Br, NO, PB, NO,, F,
OKUCMOBaHICTb
8 MeTpeHkiBCcbke Br NO3
9 Kapniscbke YKopcTkicTb Na NO3, Cd, Br,
OKMCHMOBaHICTb
10 | MNaHTenenMoHiBCbKe As, Mg, Na, Cr,
NO3, Br, Pb, cyxun
3anuLIokK
1" CanrTiBcbke-3 Na, Br
12 | “MaBnexkn” Br XopcrTkicTb, NO,,

Sr, Cyxuit 3anuLLoK

13 | I'CK KOBinewHumn YKopcTkicTb, Br
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14 | XypasniBcbke NO, Na NO,, Br Al, Pb, cyxun
3anuLIoK
15 | HemuwnsiHcbke-2 XKopcrkicTb, Li, Br
16 | HoBosaxigHe-1 Br
17 | Mapk “KOHicTp” XKopcTkicTb Mn, Br Pb, Mn, Cr, Cd
OKWUCIIOBaHICTb
18 | HoBosaxigHe-2 XKopcrkictb, NO,, Na, | Cyxui 3anuiiok
SO, Br, Cd
19 | Motenb “Opyx6a” XKopcrkicTb, NO,
20 | I'CK “TiraHT” XKopcTkicTb, As, Pb,
80,, Br
21 MiBHiyHO-canTiBCbKe-2 | XopcTkicTb, Al, SO4,
Br, Cd
22 | boromoniBcbke YKopcTKicTb, Cyxumn
3anuwok, Br
23 | “binropoackka XopcTkicTb, cyxui NO,, Na, Br As, Pb, Cd
KpuHnus” 3anuuiok, SO,

TakuM YHHOM, EKOJIOTIYHMH CTaH IPUPOAHOI CKJIAZIOBOI OJIAKUTHOI

iHdpacTpykTypu M. XapKiB XapaKTepU3Y€EThCA TAKUMHU OCOOTNBOCTIMU:

1. Piukm micTa mMpoTSAroM PoOKy B IIJIOMY MaJIOBOJIHI, IO 3aTPYAHIOE
Iporiec pPo30aBJIeHHS CTIYHUX BO/I;

2. Bogu piuok micra MamTh 4 KaTeropito SKOCTI 1 MOXKYTb BHKOPHC-
TOBYBATHCH JIMIIIE 32 YMOBH JI0JIATKOBOI MiZITOTOBKH;

3. IIpubGepexHi cMyTHu pidoK He BiATIOBIZAIOTH CAHITADHUM HOpMaM;

4. Mysnucti Bikiaagu pidok M. XapKiB MalOTb B CBOEMY XiMIYHOMY
CKJIaZIi Maiike BCio Tabsuino /1. MeHzieneeBa.
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Abstract. The study is devoted to the analysis of the ecosystem of the city of Yaremche,
namely its natural and hydrological components. The city is located in the valley of the Prut
River (54 km from the source) on the territory of the Carpathian National Natural Park.

The region under study is characterized as the most flood-prone region in Ukraine.
The consequences and damage caused by floods and villages have repeatedly brought
the region to the top ten on the list of those affected by natural disasters according to the
CRED rating.

Awater source, as a natural object, is quite sensitive to changes in the natural environment
and acts as a kind of climatic indicator. Monitoring of natural water sources is an important
element in the study of regional and global climate change since urbanized ecosystems make
changes to the natural processes and conditions for the formation of river flow.
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The territory is characterized by significant afforestation of watersheds (87%).
According to the research department of the Carpathian National Natural Park, the natural
forest ecosystems of the city, represented in the Yaremche and Yamnyansky research
departments, did not experience a significant impact of human intervention. They play a
regulatory role during extreme runoff.

Cities, towns, and engineering buildings are increasingly making changes to the
natural processes and conditions for the formation of river flow. During floods, the water
level can rise by 2-5 meters. On the territory of the city, it will be noted the release of
water into the floodplain and the flooding of the territory. Any increase in the level can have
dangerous consequences since there are buildings for both residential and commercial
purposes in the floodplain.

In addition, in the channel and floodplain of the rivers, there is garbage that has a
negative ecological state and aesthetic appearance and fragments of wood that form
unfavorable conditions for the flow of rivers.

Complex treatment facilities operate in Yaremche, which treat wastewater from the
residential sector of the city and several small enterprises.

Almost all pollutants are found in river water in concentrations close to the boundary.
The possibility of untreated effluents from private sector households or recreation
complexes entering the river and flushing from agricultural land is also not ruled out.

To achieve a good ecological state on the rivers, an integrated approach to water
resource management is required.

Keywords: city ecosystem, natural hydrological analysis, water regime, rivers,
treatment facilities, water quality.
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AHoTauis. [JocniokXeHHs NPUCBSAYEHO aHani3y ekocMcTeMu Micta pemye, a came i
NPUPOLHO-TiAPONOriYHOI Ck1afosoi. MicTo po3TalloBaHo B fOANHI pivkuy MpyT (Ha 54 kKM
BiZ BUTOKY) Ha TepuTopii KapnaTcbkoro HaLioHanbHOro NPUPOLHONO Napky.

[JocnipgxyBaHnin perioH xapakTepunayeTbes sk HalibinbLL NaBoaKOHeOe3MNe HMiA perioH
YkpaiHu. Hacnioku 1a 36MTKK, SKi NPUHOCSTb NABOAKW Ta CENi, BXe HEOHOPa30BO BUBOAUN
perioH y 0ecaTKy B CMMCKY MOCTPaXAAMX Bif, CTUXINHKX Nnx 3a pernTtuHrom CRED.

BogzHe myxepeno sk nprpoaHuii 06’ ekT € LOCUTb YYTAVBUM [0 3MiH HABKOMLLHBOTO
NMPUPOLHOro CepefoBva i BWUCTYNAE CBOEPIOHUM  KNIMATUYHUM  IHOMKATOPOM.
MOHITOPUHT  MPUPOAHUX BOOHUX [KEPEN € BAXJIMBUM EJIEMEHTOM Y BWBYEHHI
perioHanbHUX i rnoBasbHKX KNiMaTUYHUX 3MiH, OCKinbky ypOaHi3oBaHi €KOCUCTEMM
BHOCATb 3MiHW B MPUPOLHI NPoLLEeC Ta yMOBM POPMYBaHHS CTOKY Pi4OK.

Teputopis XxapakTepu3yeTbCs 3HAYHOW 3asiceHicTio Bomo3bopis (87 %). 3a
OOCHNIIKEHHAMY  HaykoBO-gocnigHoro Bigainy Kapnatcekoro HIM npupogHi nicosi
eKoCuCTeMM MiCTa, WO NpeacTasieHi B dpemyaHcbkomy Ta AMHAHCbkoMy MHAB, He
3a3Hanu iCTOTHOrO BNAMBY NIOACHKOrO BTPYYaHHS, @ TOMY BUKOHYIOTb PETYIOI0YY POfb
nif, 4ac ekCTpeManbHOro CTOKy.
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MicTta, cenuwa Ta iHxeHepHi cnopyay Bce Oinblue BHOCATb 3MiHW B MPUPOLHI
npouecu Ta ymoeu GOpMyBaHHSA CTOKY PidOK. B mepiof naBoakiB piBeHb BOAM MOXeE
nigHiMaTucs Ha 2-5 meTpis. Ha TepuTopii micTa 6yae Bigmivatucs Buxig BoaM y 3annasy
Ta niaToNNeHHs Teputopii. Byab-sike NigBULLEHHS PiBHS MOXe MaTi Hebe3neyHi HacaiaKu,
OCKinbkv B 3annasi € OyAjiBni K KMTNOBOr0, TaK i FOCMOAAPCHKOro NPU3HAYEHHS.

Kpim Toro, B pycni Ta 3anfasi pi4oK € CMITTS, LLLO MA€E HEraTUBHWUIA K EKONOTiIYHNIA
CTaH, TaK i eCTETUYHUIA BUMNSA, Ta YNaMKU OEPEBUHU, WO YTBOPIOTb HECMPUSATIMBI
YMOBM 151 CTOKY PiOK.

Y MicTi ipemye npaLioTb KOMMIEKCHI OYUCHI CNOPYau, SKi OYMLLAKTb CTiYHI BOAM
XMWTN0BOr0 CEKTOPY MiCTa Ta AEKiNbKOX HEBENIMKMX NIANPUEMCTB.

MpakTMyHO BCi peyoBUHM-3abpynHioBadi nepebyBatoTb Y pPiukoBili BOAi Y
KOHUEHTpaujsx, OnM3bkMx [0 TrpaHuyHMX. He BUKIIOYAETbCA TaKOX MOXIMBICTb
NOTPANSHHSA Y PiYKy HEOUMLLEHMX CTOKIB 3 JOMOrOCMOAAPCTB NPMBATHOrO CEKTOPY abo
BiAMNOYMHKOBMX KOMIMJIEKCIB, 3MMBIB 3 CifIbCbKOrOCNOAAPChKMX Yrifb.

Ons  edbeKkTBHOro  QYHKUIOHYBAHHS  ekocucTemy M. dpemMye  HeobXigHwii
KOMMMEeKCHWIA Niaxig, B ynpassiHHi BOOHUMMK pecypcamu, 3 MeTOI A0CArHEeHHs 1o6poro
€KOJIOMYHOro CTaHy Ha piykax.

Knio4oBi cnoa: exkocvctema MicTa, NPUPOLHO-TIAPONOriYHWUIA aHani3, BOAHWN
PEXUM, Pi4KM, O4YUCHI CNOPYAN, SKICTb BOON.

B pamkax JIiTHBOI IK07TH (13-27 BEPECHS 2021 POKY), sIKa OyJ1a opraHizoBaHa
International Visegrad Fund project «GAP - Green & Blue Infrastructure in
Post-USSR Cities: Exploring Legacies and Connecting to V4 Experience»,
ta mpoekTty Erasmus+ CBHE «INTENSE - Integrated Doctoral Program for
Environmental Policy, Management and Technology», aBropamu mociixeHo
IIPUPO/IHO-TI/IPOJIOTIYUHI aCIIEKTH eKOCUCTEMH MicTa fpemue, 110 po3TamIoBaHe
Ha TepuTOpii KaprnaTchkoro HaI[ioHAJIBHOTO MTPUPOHOTO MapKy (pHC. 1).

Kaprarcekuii HamioHasipHUM npupoanuil napk (Kapmarcekuin HIIIT)
CTBOPEHHI BiJIIOBiAHO M0 mocraHoBu Paxu MinicrpiB YPCP Ne 376 Bin
3 yepBH#A 1980 POKy [1], po3ramoBaHuil Ha TepuTOpil ApeMUaHCHKOTO Kparo.
Kapnatcpkuii HIIII, momieio 50 495 ra (3eMli OCTIHHOTO KOPUCTYBaHHS —
38 322 ra, 3eMJTi iHIIUX KOPUCTYBAYiB — 12 173 ra), Ma€ 3arajbHO/IEP:KaBHE
3HAUYEHHs 1 BXOJUTH /0 CKJIAAy IPUPOAHO-3amoOBiHOTO GOoHAY YKpaiHu.
TosoBHOIO MeToro 1 B3aBjmaHHAM Kapmarcekoro HIIII € 30epesxkeHHs,
BiJITBOpPEHHsI Ta e(peKTHBHE BUKOPUCTAHHS IIPUPOIHUX KOMILJIEKCIB Ta 00 €KTIiB
Yopuoropu i lopras, o MaoTh 0COOJUBY IPUPOIOOXOPOHHY, 03/10POBYY,
iCTOPUKO-KYJIbTYPHY, HAYKOBY, OCBITHIO Ta €CTETHYHY IliHHicTh [3]. B micti
fApemue 3a azpecoro Bys. Bacunsa Cryca, 6 posramoBaHo EkoJyioro-ocBiTHii
BI3UT-IIEHTP Ta HAYKOBO-A0CTiAHI Bijyiin HarioHaIbHOTO TPUPOTHOTO TapKy
«Kapnarcpkuii» (puc. 2).

Micra Ta cenuina, iHXXeHepHi CIIopyZiu Bce OUIbIEe BILUIMBAIOTh HA CTaH
MIPUPOJIK. AHTPOIIOTEHHI, IEPETBOPEHI JIIOIMHOI0 YPOaHi30BaHi eKOCUCTEMU
BHOCATh 3MiHH B IPUPOIHIH TIpoIieC Ta YMOBH ()OPMYBaHHS CTOKY PiUOK.
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ITpupoz00x0opoHHi
HAYKOBO-I0CTiAHI
Bigninenna (ITHAB):

1 — flpeMuaHCBKe;
2 — fIMHSIHCBKE;

3 — [igmicHiBChKeE;
4 — ’KeHenbke;

5 — TaTapiBchKe;

6 — SIb6yHeInbKe;

7 — BopoHEHKIBChKE;
8 — BOpOXTAHCBKE;
9 — I'oBepsiAHCEHKE;
10 — bucrpenbke;
11 — YopHOTIpChKE;
12 — Bucokoripue

Puc. 1. Kapro-cxemu posramntyBaHHsA KaprnaTchbKoro HarioHaJIbHOTO IPUPOAHOTO
napky (A) B IBano-®paHkiBcbKill 06s1acTi Ta HOro HIPUPOI00XOPOHHUX HAYKOBO-
Jociguux Bigginens (B) [1]

Fig. 1. Map-scheme of the Carpathian national nature park (A)
in Ivano-Frankivsk region and its nature-research units (B) [1]

OtKe, MOHITOPUHT IPUPOJHUX BOJHUX JKEPEJ € BAKJIUBUM eJIeMeH-
TOM Y BUBUEHHI PETIOHAIBHIUX 1 IJI00aJIbHUX KIIMAaTHYHUX 3MiH. HekoHTpO-
JIbOBaHa BUPYOKa JIiCy B TOpax MPU3BOIUTD HE JIUIIIE /10 301IbIIIEHHS IOBEPX-
HEBOT'O CTOKY, a ¥ /10 3MiHH MIKPOKJIIMATy JIOJIMH, IIEPECUXaHHA TipChKUX
BOJIHUX JI>KepeJI, 3DOCTaHH:A ceJle- Ta JIJABUHHOI HeOe3neku [3].

BopHe mxepesio siK MpUPOJHUN 00 €KT € JOCUTD Uy TITUBUM JI0 3MiH HaBKO-
JIMIITHBOTO MPUPOJHOTO CEPEOBUINA 1 BUCTYIIAE CBOEPIMHUM KIIMATHYHUM
ingukaropom. Ha ¢GoHI r100abHUX KIIMAaTUYHUX 3MiH BUHUKAIOTh PeasbHI
PUBHKY 3MIiHH PEKUMY IPUPOJHUX BOJHUX 00 €KTIB, AKi BiAMIUAIOTh BiTUH3-
HSTHI BU€eHi [4] y cBOIX AOCTIKEHHSAX: B IEPIOJ /10 1989 POKY Y *KUBJIEHHI PiUOK
CKOPOYYBJINCh YACTKU BHYTPILTHROTPYHTOBOT'O T CHITOBOTO BU/IiB KHBJIEHHS
Ta 3POCTAJIH, BI/IITOBIHO, YACTKHU JIOIOBOTIO i IOCTIHHOTO ITi/I3€MHOT'0 JKUBJIEH-
Hsl; Y CyJacHUH 1epiofi — BiI0YBAETHCS IEBHUH ITEPEPO3IIO/ILI CTOKY IIPOTITOM
POKYy, a caMe BiAMiYa€eThCA TEHIEHIIIA /10 3aTaTbHOTO BUPIBHIOBAHHS BHYTPIIII-
HBOPIYHOTO HOTro posnozty [4]. ¥ mexkax Kapnarceroro HIIIT Taka TeHaeHIiA
piziKo, ajie BCe 3K BiZI3HAYAETHCA 3 APYTOi MOJIOBUHH 9O-X pp. XX cT. [5].

OpnHi€0 3 TOJIOBHUX IPUYWH HETaTHBHUX HACJIJKIB aHTPOIOTEHHOTO
BILJIMBY Ha BO/IHI 00’€KTH € CIIO’KUBAIIbKe CTaBJIEHH 10 HUX. Boza ik mpupoz-
HUI pecypc, Ha BigMiHy Bij HadTH, Ta3y, ByTijLIs, KOXKEH PiK BiTHOBJIIOETHCS
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Puc. 2. Bi3uT yuyacHUKIB JIiTHBOI IIIKOJIU JI0 HAYKOBO-AOCIITHOTO BiAIiTy
Kapnatcpkoro HarioHaJbHOTO MIPHUPOJIHOTO MApPKy

Fig. 2. Visit of the participants of a Summer school to research unit of the
Carpathian national nature park

B IpoIIeci r106aIbHOTO BO00OMiHY. TOMY BOHI pecypcu JOBIO BBAXKATHUCS
HEBUYEPITHUMHU 1 3JATHUMH JI0 CAMOOYHINeHH . [IpoTe MOCUIeHHS BILIUBY
JIIOIVHY Ha BOJHI JpKepesa 1 tanamadTi Boio30ipHUX OaceiHIB IPU3BETIO
JIO TIOPYIIIEHHsI YMOB (POPMYBAHHS CTOKY 1 BOJJHOTO PEXXUMY, 3HHUKEHHS Ca-
MOBITHOBJIIOBAJIPHOI 3/IaTHOCTI BOJHUX 00 €KTIB, 110 3yMOBUJIO 3MEHIIIEHHS
BOZIHOCTI PiYOK, 3HUKEHHS iX 0i0IPOAYKTHUBHOCTI, ITOTiPIIEHHS SIKOCTI BOAU
Ta 30i7IbIIIeHHs] HETraTUBHOTO BILJIMBY il BOJI Ha 3eMeJIbHI pecypcu [5].

Micro fpemue (panime fIpemua) po3TAIIOBAaHO B MDKTIPHIN YJIOTOBHHI
Ykpaincbkux Kaprar (puc. 1, ¢), y Mexax TipchKoro macuBy [opraH, a came y
iBAEHHO-3aXiIHil yacTuHi IBano-PpaHKiBChKOI 00J1acTi, HenoAautik Bia [TokyT-
cbko-BykoBuHCchkux Kaprmat ta YopHoropu. BrucoTu rip KoJIMBalOThCSA BijJ 400 M
J10 1542 M. fIpeMue 0TOYEHO ropaMu 3ycibiu: 3 MiB/IHSA 1 MiBAEHHOI'O 3aX0/y Xpe-
Oer fABipHUK, 3 3axoay — I1liBka, YopHoropuris, CHHIYKA, 31 cxoay — MaKoBuUIIs.
Inoma micTa 114 KM?, a YKCeJIbHICTh HacesIeHHs — OJIM3bKO 8 THC. Y0JI0oBiK [6].

brakutHy iHQpacTpyKTYypy y M. Apemue bopmyoTs cTpyMKu bospcpkuii
Ta ManaBchbKUH, AKi IPOHOCATH CBOI CTPIMKI BOJIU Uepe3 yce MiCTO, BIIA/IAI0Th
y piuky IIpyt. Piuka IIpyT 6Gepe mouarok y Cxiyiaux Kaprarax, 6iis migHi»Ks
HaWBHUINOI TOYKU yKpaiHchkux Kapmat — ropu ['oBepsia, mpoTtikae uepes
nBi obnacri B Ykpaini (IBaHo-®paHkiBcbKy Ta UepHiBEIbKY), a TaKOXK II0
KopJioHy 3 MoJiz1oBoIo Ta PymyHi€ro.

Big ButokiB i matixke mo micra YepwHiBmi piuka IIpyT mae sckpaso
BUPa)KEHUH TiPCHKUU XapaKTep, PYC/IO Ay:Ke PO3TajyKeHe, IpaBuil Oeper
CTPIMKHH, TOJIEKYAU TONepeuHuil mpodiyib pycia Ma€e BUIJIAJ YPBHIIA.
[MMupuna [IpyTa TyT KOJUBAETHCA BiJl 50-70 M JI0 150 M, Ha PO3TUTYKEHUX
JIUITHKaX — 500-800 M. I'/tnbrHa B MesKeHb CTAHOBUTD He Oijiblile 0,5-1,5 M,
a Ipu HaUOUIBIIUX PiBHAX BoAu — /10 6 M. IIIBUKicTh Tedii y BepxiB'i Ay:Ke
BeJIMKA — 710 1-1,2 M/c, IIi/] Yac MaBOAKIB cAra€ 4 M/c.
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[Tmotma Bos1o360py piuku [IpyT m0 M. Ipemue ckiamae 597 kM2 (JOBKHHA BiJT
BUTOKY — 54 KM, CepeIHil yXu — 21,8 %o, cepeiHs BUCOTa — 990 M), a 3aTajibHa
foro mioma — 27500 kM2, BaceiH p. IIpyrT Ha cxomi MeKye i3 BOAOZLIOM
p. dH=icrep, a Ha 3axoi — p. Cepet. 3a kacuikalli€o, sKa HaBeJ/IeHa y CTaTTi 79
Boguoro kopekcy Yipainu (1995 p.) [7], 3a mwioriero gociiKyBaHui Bogo30ip
p- IIpyr no wmicra fIpemMue BiIHOCUTBHCS /0 MaMX BOZ0300piB, Bech GaceiH
IIpyra — o cepennix. Tozi sk 3a kiacudikamnieo 3rifHo 3 BogHoo PamkoBoo
HupexrtuBoio €C (2000 p.) [8] posrisanryTrii Bomosoip p. [IpyT g0 M. Apemue 3a
CBOEIO TUIOIIEI0 Oy/ie cepeHil, a Bech baceiiH IIpyra — ayske BeJIUKHH.

VXu1 piuku 3MIiHIOETBCS Bift 100 %o (Ois . ToBepsia — y BepxHili Teuii)
JI0 0,05 %o (buta rupsa). Pisuuns piBHIB BUTOKY (931 M) i rupsia (22 M) —
Q09 M, Cepe/lHE IAJiHHSA CTAaHOBUTH Mailke 1,1M Ha Kijomerp. Bomuuit
pexxuM p. TIpyT XapakTepu3yeThCs IMiJIBUINIEHUM 3UMOBHUM CTOKOM, 1 4acTo
BOJI BUXO/IAITH 3 OEPETIB IIij] YaC BECHSIHOTO BOZOMULIA ab0 JITHIX IOIIOBUX
maBojikiB. CepefHbOpiUHA BUTpaTa BOAU OuLIA Mmicra fpeMue CTaHOBUTH
12,4 m3/c. Cepenns roibuHa piuku [IpyT yIIpOA0BK BEpXHIX IBOX TPETHH HOTO
Teyil HEBEJIMKA 1 He TIEPEBUIILYE 1-2 M, TOMY CY/THOILUIABCTBO TYT HEMOKJIHBE.

Binpasy micsa BuToky piuka [IpyT yrBoproe [IpyTenbki Bojocnaay, mopyd
3 AKMMU IIPOXO/IUTH YU He HaliMasIbOBHUYIMNE MapmipyT Ha ropy I'oBep:a.
3HayHO MOTYXHiIKH Bogocna (Bogocmas [Tpobiti — puc. 3) po3TalioBaHui
B MicTi fApemue.

Ha pginauni Big M. Bopoxra no m. fpemue (moB:kvuHa OJIU3BKO 30 KM)
piuky IlpyT mpu cepefHix Ta BUCOKUX PIBHAX BOJM BHUKOPHUCTOBYIOTH JJIA
CIUIaBy JiepeBUHH. TyT TpaIUIAIOTHCA PI3HOMAHITHI IOPOTH CeEpeIHbOl
CKJIQJTHOCTI, cepesi HUX TpucryminyaTuil B kiHni Bopoxtu, Bogocnagauii —
mopyd4 3 cesiom MukynnuuH, Kocuit — mMixk cetaMu MUKYyJIUYUH Ta MiCTOM
fApemue. HalickagHIIIO0 BOIHOIO ITEPEIIKO/0I0 € I peMuaHChK1i KaHBIOH,
JIOBXKHMHA SIKOTO MaiiKe JIBa KIJIOMETPH.

KaHpioH moynHa€eTheA B MicTi fIpeMye Ha TpaBoMy Oepesi i TpoCTATaeTh-
cs HA 200-300 M 710 Bojtocnazay IIpo0ifi. B kaHbHOHI po3TallloBaHi JOCUTH
ckiagHi noporu: IIpukapnarcekuii, nputuck JosOyia, i HalckIagHIIH —
Bozocnaz I1po6iii 3aBBUIIKY TPUOJIN3HO 8 M Ta KyTOM HAXWUILY /10 45 TPAZyCiB.

Penbed nocimiypkyBaHOI TepuTOopii (hOpMyBaBCsA HMPOTATOM TPHBAJIOTO
yacy: OJIM3bKO 35 MiJIBHOHIB POKIB TOMY Ha I[ili TEPUTOPil iCHYBaB OKeaH
Teric. Ha siHi OkeaHy HamrapoByBasIHCs IICOK, TJIMHA, BAaTHAK, SKi IMiCIIA
BIZICTYIly BOAM CKaM SIHIJIM Ta IiJ J{i€I0 MPUPOJHUX 30BHINIHIX (PaKTOpiB
YTBOPHJIU Cy4YacHi ropu.

Kirimar TepuTopii NOMipHO-KOHTUHEHTAJIbHUH, BOJIOTWH 1 BITpAHUI.
CepenubopiuHa TeMIlepaTypa moBiTps 1o M. fIpemue (abc. H = 531 M) ckiazae
6,7 °C. HatibinpIlia cepeHbOMICSUHA TeMIlepaTypa XapaKTepHa JJIsl JIUITHA
+17,0 °C, a HallMeHIIIa cepeIHhOMICATHA TeMIlepaTypa — bepe3eHsb +0,8 °C.
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Puc. 3. Bogocmaz [Tpo6iii B micTi fApemue i/ 9ac mMoIb0BUX AOCTIIKEHD,
13-27 BepecHs 2021 POKY

Fig. 3. Probiy waterfall in Yaremche town — field visit,
13 — 27 September 2021

Cepe/iH: BITHOCHA BOJIOTICTB IOBITPS CKIIaIae 72 %, a cepesiHili aTMochepHU
THCK — 954 rlla [9].

PiuHa cyma omajiiB KOJIMBAEThCA B MeKax 600-1500 MM. 3arajbHa
KIJIBKICTB OIaiB, X BUJ, TPUBAIICTh TA IHTEHCUBHICTH CYTTEBO BILIUBAIOTH
Ha PO3BUTOK TiIPOJIOTIYHOI MepesKi, BMHUKHEHHS MTaBO/IKIB, CEJIEBUX IIOTOKIB
Ta 3CyBiB, HA PO3BUTOK 1 IHTEHCUBHICTb €pO31HHUX IIPOIIECIB.

JIiTo mpoxoJsiomHe i BOJIOTe, YacTo i3 JomaMu Ta 3JuBaMu (MakCHMyM
OIIAJIiB CIIOCTEPIra€ETbCA caMe BIITKY — 60-80 % piunoi Hopmu). IIpore B
OKpeMi JIHI TeMIepaTypa IOBIiTps Moxe csraT 33-35 °C.

BiTpoBuii pe;KuM XapakTepu3yeThCsl IIEBHOIO 3aKOHOMIPHICTIO, SIKa 3yMOB-
JIeHa sIK IUPKYJISINEIO MOBITPAHUX Mac, Tak i pesibepom MiciieBocri. [Ipotsirom
POKY HaliMeHIIIa CcepeiHs IIIBUKICT BITPY CTAHOBHUTD 1-2 M/C, TO/Ii K ¥ TOpax
4-5M/c BIIITKY i 10 8 M/c B3uMKy. O/iHaK B OKpeMi J{Hi IBUJIKICTD BITPY 0OCATAE
40 M/c, IO CYTIPOBOJI’KYIOThCS BITPOBAIAMU B JIICOBUX MacuBax [9].

Pexpeariiina mpisipHicTh Kapmarcekoro HIIII € ogHuM i3 TOJIOBHUX
MPIOPUTETIB PO3BUTKY HAI[IOHAJIBHOTO IMPUPOJHOTO TAPKY, aje MOopsa 3
MMO3UTUBHUMU CTOPOHAMH iHTEHCUBHHUI PO3BUTOK PEKpearlii MOKe HeraTHB-
HO BIUTMHYTH Ha CTAH HABKOJIMIITHBLOTO CEPEZIOBUIA, IPUBECTH JI0 HE3BOPOT-
HUX 3MiH POCJIMHHOTO IIOKPHUBY Ta TiJ[POJIOTIYHOI MEPEXKi TPUPOJTHIX EKOCHC-
TeM. Y 3B’SI3Ky 3 IUM BHHHUKA€E HEOOXiZ[HICTb BUKODUCTAHHS PeKpearliiHux
pecypciB 3 ONTUMAaJIbHIMU HABAHTKEHHAMH Ha IPUPOAHI KOMIUIEKCH.

TypuctTuyHO-peKpealiiHuil moreHiiana teputopii Kapnarcekoro HIIIT
XapaKTepU3y€EThCsS BEPTUKAJIBHUM PO3MIIIEHHAM KJIIMAaTUUYHHUX IOSCIB Ta
pociunaHOCTI. Ile 00yMOBJIIO€ 3HAYHY PI3HOMAHITHICTD BiJINMOYNHKY 1 BeJTHKI
MOKJIMBOCTI JIJIsI JIIKyBaHHsI Pi3HUX 3aXBOPIOBaHb. [IPHUPOIHI KOMIIOHEHTH,



3eneHo-01akuTHA iHGPACTPYKTypa B MicTaX HOCTPA/ITHCHKOTO IIPOCTOPY: - 237
BHBUEHHSI CHIAZIIMHU Ta MiAKIIOYEHHS /10 T0CBiLY KpaiH v4 m

SIKi MAIOTh 03/I0POBUI BJIACTHBOCTI 0araToOIliJIbOBOTO MPU3HAUEHHHA, — KJIi-
MAaTHUYHI pecypcH, JIiCH Ta BOAHI KOMILJIEKCH.

Ha rtepuropii Kapnarcekoro HIIII mpokiiajieHi eKoJoTo-Ii3HaBaIbHI
(19) i HaykoBO-mi3HABaIbHI (3) CTEXXKHU, €KOJIOTO-TYPUCTHYHI MapIIpyTH
(19), 30Hm (9) Ta mictg (9) BiiMOUNHKY [1].

3i c1iB cneniasicTa HAYyKOBOTO BiZAiIy JiciBHHY0-00TaHIuHOI J1abopaTo-
pii Kapnarcekoro HIIIT Tumuyk Oxcanu BacuiniBau y M. fIpemue nmpupo/iHi
JIICOBi eKocHcTeMH MicTa, IO IIpejicTaBjeHi B fIpeMuaHcbkoMy Ta SIMHSH-
CHKOMY IIPUPOZOOXOPOHHHX HAYKOBO-ZIOCTITHUX BifIIVIEHHSX, HE 3a3HAIN
iCTOTHOTO BIUIUBY JIFOJICBKOTO BTPYYaHHS.

Takum YUHOM, CTAPOBIKOBI JIiCH Ta MTPATICH BUKOHYIOTH BaXKJIMBY €KOJIO-
TiYHY poJib y GYyHKIIIOHYBaHHI TPUPOJTHUX JIICOBUX EKOCUCTEM Ta TiIpOJIOTid-
HOMY PEKHMIi JJOCJTiIKyBaHOI TEPUTOPIi.

Piuku posrisHyTOI TEpUTOPIi, 32 Ki1acudikarieio JIbBoBuya [11-12], Bif-
HOCSTBCSA /10 3MIIIAHOTO TUILY KUBJIEHHS 3 IlepeBasKaHHAM /I0I[0BOro. [Jyke
YacTo, 0COOJIMBO HABECHI T BJIITKY, Ti/IPOMETEOPOIOTIUHOI0 CITYK0010 iKcy-
I0THCS CEJIEBI TABOJIKU TA MTOBEHI. Y JIITOMHCAX € 3TrafKU PO MEPIIT TaBOAKU
y 1730 poT1ii, a Ipo ceJti — y 1900 porii. 3a 0OCTaHHI 20 POKiB Ha TEPUTOPii MicTa
fApemue O6ys0 3adikcoBaHO BUCOKI MABOJKU Y 2006, 2008 Ta 2020 POKaX.

[TaBO/IKY CIOCTEPIraloThCs MPOTITOM YChOTO POKY, a TOMY €KCTpeEMaJIb-
HO BHCOKI 3HAYeHHs sSIK PiBHIB BOJAH, TaK 1 BUTPAT BOAU MOXKYTb IIPU3BO-
JIUTH 10 HETaTUBHUX HACTIAKIB y OyIb-sIKHUI CE30H.

=ra-)

Puc. 4. I'inporpad croky p. IIpyt — m. Apemua, 2008 pik

Fig. 4. Prut river flow hydrograph — Yaremche town, 2008
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Puc. 5. XpoHosioriuau# rpadik CrocTepekeHNX MaKCUMaJIbHUX BUTPAT BOJIU
p. IIpyt — M. fIpemue 3a nepioz; 1950 — 2021 POKU

Fig. 5. Chronological schedule of the observed max water losses
of the Prut river — Yaremche town, 1950 — 2021

OauH 3 TaKWUX MHaBOJKIB OyB 23-28 JUIHsA 2008 pPOKY, KOJIU BUIAJIO
2-3 MicAYHOI HOpMU omaziB (o M. Apemye 321 Mm) i 3a pefitunrom LlenTpy
JocitikenHs emigemiosorii katactpod CRED (https://www.cred.be/) BuBiB
HaIlly KpaiHy Ha JIeB’siTeé MiCIle B CIIHCKY ITOCTPaKAAJINX BiJl CTUXIHHUX JIUX
(mocTtpakano 6IM3BKO 225 TUC. JIIOJEl 1 3arUHYJI0 38 YOJIOBIK).

Tigporpad croky (puc. 4), moOya0BaHUH 3a JIOIIOMOIOK ABTOMAaTH30-
BaHOTO poboyoro micrs rigposora (po3pobsieHoro B YKpaiHCHKOMY TiZipo-
MeTeOPOJIOTIYHOMY [IEHTPI), TOKAa3ye, IO IiJIHOM PiBHS BOAM B PIivIli 3a 4ac
IIABO/IKY CATHYB 3,7 MeTpa.

[TaBo/IOK 2008 POKY CTaB iCTOPHUYHHM /I TOCII/IPKYBAHOI TEPHUTOpIi He
JIMIIIE 332 CBOIMU HEraTHBHMMU HACJIiIKaMH, aje i 1mo BeauunHi. O0’eM CTOKY,
110 TIPOHIIIOB TI0 PYCJIY PIYKH Y IIi /THI, OYB HAHOLIBIITUM 32 POKH Ti/IPOJIOTIYHUX
CIIOCTEPEKEHD, IPOTE BiH OYB HA MOPSIIOK MEHIITUM 32 BEJIMUUHOI0 MaKCHMAaJTh-
HOI BUTPATH BOJM Y MOPIBHAHHI i3 iCTOPUYHO-BIZIOMUM MABOJAKOM 1969 POKY,
0 MOXKHAa MO0AUUTH HA XPOHOJIOTIYHOMY Tpadiky MaKCUMaJIbHHX PIUHUX
BUTpAT BoAH (puc. 5).

TepuTopis XapakTepu3yeThCs 3HAYHOIO 3aJIiCEHICTIO BO0300piB (87 %),
sIKa BUKOHY€E DETYJIIOI0UY POJIb Y ITaBO/IKOHEOE3IEeUHUX PerioHax JiepKaBHy,
ajie Bce 3K TAKU IPOSABIB €KCTPEMAJIBHOTO CTOKY HE BJIA€THCSA YHUKHYTH.

JIJis HAOYHOTO TPe/CTaBIeHHs BIUIUBY JIiCy IIiJi Yac IIaBOJAKIB JIOCUTH
JIo6pe LTocTpyioTh riiporpadu ctoky (puc. 6) mobymosati b.B. Kingtokom [12]
Juis pivok KaprnaTchkoro perioHy (I1aBojiok 1998 pOKy), Jie i3 30UIbIIIEHHAM
3aJIiceHOCTi Tijiporpad po3ILIacTyeThC, a MK 3MEHIITYEThCS.

[Ipu MOJIBOBUX JOCTI?KEHHsX y Iepiof] repeOyBaHHA Yy JITHIN ITKOJI
Oysu obcTerKeHi:
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Puc.6. I'izporpad croky B nepioz maBogka y smcromnazi 1998 p. [12]

Fig. 6. Flow hydrograph during flooding period in November 1998 [12]

— piuka IIpyT Ha NUIAXY eKOJIOTO-III3HABAJIBHOIL CTEXKKHU Ha ropy I'oBepsa
(puc. 7);

— B3mOBXk Micta flpemua HWKue Bozmocmaay IIpobGiii 1o meperwHy i3
3aJII3HUYHOIO KOJIi€io (puc. 8);

— ii mpaBa npuroka p. 2KoHka Ta Bogocmay «/liBodi capo3u» (puc. 9).

3apas Ha yCix BOJHUX apTEPifX CIOCTEPIraeThCsl OCIHHSA MEXEHb, JJIs
SIKOI XapaKTepHO HHU3bKA BOJHICTH, MPOTE IIBUJKICTH TeUii JIOCUTH KBaBa,
a TOMy HaBITh CKJIQJHO YSIBHUTH iX CHJIy IPU IOBEHSX, KOJIH IIBUIKICTH
Tedil B pa3u BUINA, Hi’K ChOTO/HI, a PiBeHb MifiiMa€TbCs Ha 2-5 METPIB,
10 Ha OiJbIIi# ITOJIOBUHI TepuTOpil Micra Oye BiamiuaTHiCs BHUXiJl BOAU
y 3aIJIaBy Ta HiATOIIEHHA TepUTOpii. Byap-AKke mifABUIEHHA PIBHA MOXKe
MaTH HeOe3IeYHi HaC/Ii/IKHA, OCKUIBKM B 3aIjiaBi € OyAiBjl SIK KUTJIOBOTO,
TaK i rOCIo/IapCchKOTro MpU3HavYeHHs (puc. 10).

Kpim TOT0, HE MO’KHA 3aJTUIIIATH OCTOPOHb, 1[0 B PYCJIi TA 3aIlJIaBi PiYOK €
CMITTS, 1[0 Ma€ HeraTUBHUH AK €KOJIOTIYHUI CTaH, TaK 1 eCTeTUYHUIN BUTJIAL,
Ta yJIaMKU JIEPEBUHH, 1110 MOXKYTb CTBOPUTH HECIIPUAT/IMBI YMOBH JIJISI CTOKY
piuok (puc. 11).

¥ micti npanpoioTh KoMIiekcHi ourcHi cnopyau (KOC), siki ounInaThb
CTiYHI BOJIM JKUTJIOBOTO CEKTOPY MiCTa Ta JAEKIJIbKOX HEBEJUKHUX MiAIpHU-
eMcTB. [IpuBaTHUH KUTJIOBUH CEKTODP, K i HOBO3OYZOBaHI BiIIIOYMHKOBI
KOTe/Ki 1 po3BasKasibHI 3aKJajiv, He 3aBXKAU MIAKII0OUEH] 10 IeHTPaIbHOI
KaHaIi3amiiHol cucreMy Micra. YacTuHa 3 HUX Ma€ CBOI JIOKaJIbHI OYHCHI
criopyau (JIOC), a vacTMHaA KOPUCTYEThCS TPAAUIIMHUMU 3acobaMu —
BUTPiOHI IMU, CEITUKU TOIIO [6].
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Puc. 7. Docmipxenss p. [IpyT Ha NUIAXY €KOJIOTO-I1I3HABAIBHOI CTEKKU
«Ha T'oBepity»

Fig. 7. Research works on the Prut river during
the field trip along Na Goverla path

Puc. 8. Jocmimxenns p. [Ipyr 3ok micra Apemua Bix Bogocnany [Tpo6ii

Fig. 8. Research works on the Prut river near Yaremche town
and Probiy waterfall
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Puc. 9. ociigxkeHHs mpaBoi puToku p. IIpyT - piuka XKoHka (3Bepxy) Ta Boocmas
«/liBoui cs1b03u» (3HUBY)

Fig. 9. Study of the right tributary of the Prut river — the Zhonka river (up)
and Girl’s tears waterfall (down)

Puc. 10. 3abynosa 3amasu p. [IpyT B Mexxax micta fIpemue

Fig. 10. Construction sites of the Prut river floodplain within Yaremche town
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Puc. 11. 3ayumiku CMITTS Ta yJIaMKH JilepeBUHU y pycii p. IIpyT Buime m. fApemue

Fig. 11. Garbage and wood wastes in the Prut river flow upper to Yaremche town

VY To# Ke Yac TPUBOXKHOIO € TEHJIEHIIif, 1[0 IPAKTUYHO BCI PEYOBHHHU-
3a0pyaHIOBaYi mepebyBaloTh y PiUYKOBil BOJII Y KOHIIEHTPAIIisAX, OJU3bKUX 710
rpaHnyHuX. lle BKazye Ha KPUTUYHUM CTaH OYHUCHUX CIOPYA M. fIpemue, 1110
MOzKe OyTH CIIpUYHHEHe abo0 iX TEXHIYHOI UM MOPAIbHOIO 3aCTapiIicTio, abo
3HAYHUM 301TbIIIEHHSAM OCTAaHHIM YacoM 00CSTIB CKH/TIB MiCHKUX KOMYHAJTbHUX
KaHaTi3aiHHuX Mepesk. He BUKITIOYAEThCS TAKOXK MOMKJTUBICTD TOTPATLITHHS
y piUKy HEOUHIIEHUX CTOKIB 3 JIOMOTOCIIOZIAPCTB IPUBATHOTO CEKTOPY abo
BiJIITIOYNHKOBUX KOMILIEKCIB, 3MUBIB 3 CLIIbCHKOTOCIIOTAPCHKUX YTi/Ib.

Tabauus 1
Axicth cTivHux Boz [13]
Hasea nignpvemcrea, AKiCTb CTiYHMX BOA, BcraHosneHi MAK,
. [MokasHuKK, Mr/n .

MicLie po3TallyBaHHSA Mr/n (nicns 04UCTKK) mr/n
Bupo6Hude YnpasniHHs 3aB. PEHOBUHY 15 15
BoponposigHo- BIMK 6 15
KaHanizaLjiiiHoro =
locnopapcTea asor 3aran. 5 1,5
(M. Apemye) choccop 3aran. 1,2 0,17

3abpymHeHHs BOAU OiOreHHMMHU i0OHAMH € HeOe3[eUYHUM, OCKLUIb-
KU Il CIIOJIYKH € XIMIYHMMH KaTajli3aTOpaMH IIPOIECy AHTPOIIOTEHHOIO
eBTpOo(YBAaHHS IIOBEPXHEBUX BOJ (T. 3B. «IBITIHHA BOAW»). 3a0pyaHEHH:
MMOBEPXHEBUX BOJI HEMHUHyYe NPU3BOJAUTH JI0 TMOTPAIUISHHS IOJIIOTAHTIB
y Mi/I3eMHi TOPU30HTH, a 3 HUX — y TUTHY BoAy [13].
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BucHoBKU 10 po3aixy. IIpakTuka oprasisanmii JiTHIX KT B paMKax
MI>)KHAPO/ITHUX IIPOEKTIB € Jy?Ke€ KOPHCHOIO Ta I[IKABOIO CIIPABOIO /IS yCiX
il ygacHukiB. JII1 MOJIOJMX BYEHUX Ile Uy/Z0Ba MOXKJIMBICTH IIPOBECTU
IIOJIFOBI €KCIIepUMEHTH Ta JIOIOBHUTH CBOI /IOCJI/KEHHS HaTypHUMHU
CIIOCTEPEXKEHHAMM, a TaKOX IePeHHATH JOCBiJl BeAy4YHX MiKHApOJIHHUX
daxiBiis, saKi Oysu JEKTOpaMH.

e JlocmiKyBaHa TEPUTOPIS 3HAXOIUTHCS B Meskax KapraTchKoro HallioHaIb-
HOTO IIapKY, OTKe, MA€ BEJIMKUH PeKpeariiiHO-TyPHUCTUYHHIH ITOTEHITial.

e  3inmoro6oky, TepuTopis Ykpaincpkux Kapnar, i 3okpema flpeMuaHChKUH
Kpal, € INpaKTUYHO OJHUM 3 HAUOLIBII NaBOAKO-HeOe3IeYyHUX Ha
TEPUTOPIl HAIIIOI IepsKaBHU.

e IIpoBesneHWII HTPHUPOAHO-TIAPOJIOTIYHUN aHANI3 EKOCHCTeMH Micra
fApemue Ta 1i BolHUX 00 €KTIB JI03BOJIUB BUSIBUTH HUBKY IIPOOJIEM:

— TIpUPOJIHA PEryJIoI0Ya 37aTHICTh BOJAHUX ITOTOKIB 3HUKYETHCS
BHACJI/IOK HAKONWYEHHS B PycJi Ta 3aIljlaBi piYOK CMITTA Ta
yJIaMKIiB JIepeBUHU;

—  CTaH OYHUCHUX CIIOPYZ Y M. fIpeMue € KpUTHUYHUM, Ha ITI0 BKA3YE AKICTh
CTIYHMX BOJ, MCJIA iX OYHMCTKHU; KUIBKICHI 3HAYEHHS 10 OKPEMHUX
moKazHuKax (a30t Ta pocdop) 3HauHO nepeBUIyioTh I/TK.

e ]Iyl momasIbIioro 30epekeHHs Ta eeKTUBHOTO (PYHKIIIOHYBAHHS €KOCHC-
TeMH M. flpeMye HEOOXiHUI KOMIUIEKCHUH IIJIXi/T B YIPaBJIiHHI BOAHUMU
pecypcamu 3 METOIO IOCATHEHH T HUMH JI00POT0 EKOJIOTIYHOTO CTAHY,  TAKOXK
ITOCTIHHUI MOHITOPHHT ITABOAKOBOI CUTYAIlii HAa piYKaxX 3 METO IIIBHUJIKOTO
OTIOBIITIEHHSI HaceJIEHHs Y pa3i BUHUKHEHHS 3arp03 3aTOIIEHHS 3aIJIABH Ta
MIPUJIETJINX TEPUTOPIN BHACTIZIOK IIPOXOKEHHS [TABO/IKIB.
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Abstract. The results of the VIVAGRASS project in Estonia are shown. The project
created anintegrated planning tool Viva Grass. It enabled the spatial location of ecosystem
services and ES packages, the integration of the ecosystem services framework into
green network planning processes, and the linking of ES and planning processes in the
Integrated Planning Tool.
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AHoTauia. HasepeHo pesynbtatn BukoHaHHs npoekty VIVAGRASS B EcTowii.
[POEKTOM CTBOPEHO iHTErPOBaHMIA IHCTPYMEHT nnaHyBaHHs Viva Grass. BiH fo3Bonuns
BW3HAYUTU MPOCTOPOBE PO3TaLLyBaHHS €KOCUCTEMHMX MOCIYT Ta NaKeTiB eKOCUCTEMHUX
NOCNyYr, iHTErpyBaTV CTPYKTYPY EKOCUCTEMHMX NMOCAYr Yy NPOLECH NNaHyBaHHS 3eN1eHOi
Mepexi Ta 3B'A3aTh eKOCUCTEMHE YNpPaBiHHA Ta NPOLLECU MIaHyBaHHS B IHTErpoBaHOMY
IHCTPYMEHTI NNaHyBaHHS.
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Duration and place of project implementation: Estonia, 1999 — till now

The objective of planning the green network on the county level is not
to define a large-scale ‘green surface’ and leave it out of use, but, first and
foremost, to guarantee the naturally, environmentally, socio-economically
grounded space structure, based on the location of different infrastructures
and needs analysis of society.

It was implemented by researchers on a request with environmental
ministry

The project aim was to complete functionality of the network of protected
areas, connecting them into a complete system with natural areas; to protect
valuable natural habitats and preserve the migration routes of wild animals,
and valuable landscapes.

Project included the following

activities: ' -
»
— grassland ecosystem service L_g e

assessment at the selected case - 4
study areas;

— development of the Tool by ad- -
dressing socio-economic matter D
in nature conservation policies,
enhancing the designated Green
Network;

— analysis of the national policies :
and regulatory framework in the i R 2
Baltic States; AT iy

— development of pilot scenarios s
for long-term grassland man-
agement;

— capacity building on applying the Tool for the relevant target groups
and operating the Tool at national, regional, municipal, protected areas
and farm level.

Innovations: development of new innovative methodology, stakehold-
ers involvement based on the participatory and decision-making process.



248 Green & blue infrastructure in post-USSR cities:
—m/ exploring legacies and connecting to v4 experience

harjy maakanna
ROHELINE VORG

Ecological network compiled from  Green network plan at County
15 Green level, Harju County

Network plans prepared at county level (2001-2007) and 2016-2018

The Viva Grass Integrated Planning Tool allowed:

— to identify spatially locate ecosystem services and ES bundles and
hotspots provided by grasslands;

— to integrate the ecosystem services framework into planning processes,
specifically addressing grasslands in green network;

— to link ES, planning processes and grassland management scenarios in
the Integrated Planning Tool.

Green network plan at Municipality level. Viimsi, Harju County

Beneficiaries and supporters: Citizens, Municipalities, Experts / Scientists
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The article looks at the procedures for landscape-ecological planning of urban
areas (urbolandscape) in the Ukrainian realities. Landscape-ecological planning (LEP)
is a system of measures aimed at ecologically balanced organization of nature use on
territories at different local levels of environmental organization. It includes the following
stages: inventory of natural conditions and sources of pollution; analysis of nature use
conflicts; assessment of natural potential and environmental problems; synthesis
and forecast of changes in accordance with the target concept of the territory use;
development of optimization measures for environmental management.

Inventory and analysis of natural and anthropogenic territorial structures of the
urban landscape. Collection and systematization of information is carried out components
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of the urban landscape. This serve as the source data for the establishment of natural
and anthropogenic territorial structures of the urban landscape. Next, a comprehensive
assessment of nature use conflicts is carried out. A comprehensive map of nature use
conflicts reveals the most information. The assessment stage of urban landscape is
aimed at identifying the effects of the territorial structure of land use on natural territorial
structures in the urban landscape. It determines parameters of urban development
duration, the degree of anthropogenic transformation and interpretation of environmental
indicators of soil cover, obtained during a continuous landscape-geochemical survey.
This stage summarizes synthetic cartographic work of complex assessment, revealing the
causes and consequences of the mutual influence of territorial structures, determining
the areas of their potential compatibility / incompatibility. Substantiation of territorial
structure of land use optimization by generalizing achievements of the previous stages.
They are embodied in the city territory’s zoning on integrated development purposes with
the set of recommended measures. Development of measures to address the priority
environmental problems of water and nature reserves protection of Ukraine within the city.

Keywords: territorial structures of the landscape, urban landscape, landscape-
ecological planning.
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PosrnsiHyTo  0COGMMBOCTI  3AJMCHEHHS MpOUeaypu NaHAWadTHO-EKONOMYHOro
niaHyBaHHS MiCbkyx TepuTopii (ypbonarawadTis) B ykpaiHcbkmx peanisx. laHawadTHO-
ekosoriyHe nnaHyBaHHa (JIEP)- ue cucTema 3axogjs, CrpsMOBaHMX Ha €KOJSIOriYHO
36anaHcoBaHy OpraHi3alLlito NPUPOAOKOPUCTYBaHHS HA TEPUTOPIAX PI3HOr0 GYHKLIIOHANBHOMO
npusHadeHHs. JIEM BignoBigHO [0 noTpeb JocnigXeHHs i 0CcoOnMBOCTEN MiChKMX
naHpwadTie gk 00’€KTIB MiaHyBaHHS BKAOYAE HACTYMHI eTanu: iHBEHTapu3auis
NPUPOOHNX YMOB i mkepen 3abpyaHeHHs; aHania KOHGAIKTIB NPUPOAOKOPUCTYBAHHS;
OLLiHKA MPWPOAHOro MoTeHUjany i eKonoriYHx Npobnem; yaranbHeHHs | MPOrHO3 3MiH
3rilHO 3 LNbOBOK KOHLEMLEID BUKOPUCTAHHS TepuTopii; po3pobka OnTMMI3aLiiHm1X
3ax0piB 4ns eKoNorisaii ynpasniHHs.

IHBEeHTapm3auis i aHania NPUPOAHUX Ta aHTPOMOrEHHNX TEPUTOPIANBHUX CTPYKTYP
micbkoro navpwadTy. 3AiMcHI0OETbCA 36ip Ta cuctematusauia iHdopmauii Lono
XapaKTEPUCTUK KOMMOHEHTIB MICbKOrO NaHALadTy, WO CAyryloTb BUXIAHUMU LAHUMMU
019 BCTAHOBJIEHHS MO0 NPUPOLHNX Ta @HTPOMOrEHHMX TepUTOpPiaNibHKX CTPYKTYP. dani
NPOBOAMTLCS KOMMEKCHA OLiHKa KOHOAIKTIB npupoaokopucTyBaHHs. LlinicHa kapta
KOHPNIKTIB NPUPOAOKOPUCTYBaHHS! po3kpuBae Hainbinbwe iHdpopmauji. Etan ouiHkm
MiCbKOro nanAwadTy HanpasfeHO Ha BUSIBNEHHS HACNIOKIB BMAVMBY TepUTOpPiaibHOI
CTPYKTYPU 3eMSIEKOPUCTYBaHHS Ha NPUPOAHI TepuTopianbHi  CTPYKTYpU MICbKOro
naHawadTy LWASXOM BM3HAYEHHS! MapamMeTpiB TPMBANOCTI MICTOOYAIBHOrO OCBOEHHS,
CTYMNEHs aHTPOMOreHHoi TpaHCHOPMOBAHOCTI Ta iHTeprpeTaLLi NOKa3HUKIB eKOIOrYHOro
CTaHy I'PyHTOBOrO MOKPUBY, OAEPXAHUX Y XOAi CYLINbHOr0 naHAwadTHO-reoxXiMivHOro
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obcTexeHHs. TiogcymMOBYe eTan yknagaHHS CUHTETUYHOrO KapTorpadiyHoro TBOPY
KOMMEKCHOI OLHKM, L0 A03BONSE PO3KPUTM NMPULMHM Ta HACAIOKM B3AEMHOIO BM/MBY
TepuTopianbHUX CTPYKTYP, BU3HAYUTY apeany iX MOTEHLIMHOI CYMICHOCTI/HECYMICHOCTI.
O6rpyHTYBaHHS HanpsiMiB ONTUMI3aLii TepuTopianbHOi CTPYKTYPU 3EMIIEKOPUCTYBAHHS
Ha MiacTaBi y3arasbHeHHs AOPOOKIB momnepenHix eTaniB, WO BTIIMAACb Y 30HYBaHHI
TepuTtopii MictTa 3a iHTerpanbHUMK LinSMM POo3BUTKY i3 HAOOPOM PEKOMEHLOBAHMX
3axofiB. Po3pobky 3axoniB AN BUPILLEHHS MPIOPUTETHMX NPUPOLOOXOPOHHMX 3azay
OXOPOHM BOp, Ta 3axucty 06’exTiB M3®d B Mexax micTa.

Knro4oBi cnosa: TeputopiasibHi  CTPYKTYPU naHawadty, Micbkvin  naHawadr,
NaHawadTHO-EKONOTIYHE N1aHyBaHHS.

According to the main provisions of the European Landscape Convention,
each signatory country, which is also Ukraine, must establish and implement
a landscape policy aimed at the protection, regulation and planning of the
landscape by adopting specific measures.

Positive European experience of landscape planning, which was also
embodied in Ukraine, shows that it must be environmentally coordinated, i.e.
such that the three priorities of the modern world - economy, environment
and social development - would be harmoniously balanced among themselves
as equal aspects of a single global problem of sustainable development.

Unlike other known approaches, where the environment acts as an arena
of events, this approach must ensure the equality of subject-subject relations
in this triad.

In Ukraine, a number of initiative works on LP have also been
implemented, but legal, organizational and scientific limitations do not yet
contribute to its large-scale implementation.

In the urban planning documentation of Ukraine, this area of nature
use regulation corresponds to the tasks of the general plan of the settlement.
There is also a large number of regulatory documents regulating planning
of a settlement. The main ones include the Laws of Ukraine «On the
General Scheme of Planning of the Territory of Ukraine», «On Regulation
of Town Planning», «On the Basics of Town Planning», «On Architectural
Activity» , «On liability for offenses in the field of urban development»,
«On comprehensive reconstruction of quarters (microdistricts) of outdated
housing stock», «On building regulations», and others.

Management structures of many levels (the Verkhovna Rada of Ukraine,
the Cabinet of Ministers of Ukraine, local state administrations, local self-
government bodies, central executive bodies that ensure the formation of
state policy in the field of urban planning) are responsible for the planning
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of the settlements’ territories, and in particular, cities implement the state
policy on issues of state architectural and construction control, as well as other
authorized bodies of urban planning and architecture) that have different
business goals, including those opposite to each other. This is what leads to
the adoption of inconsistent decisions regarding the need to make changes
to the landscape plan in order to optimize the use of nature in the urban
landscape. The scope of their powers includes development and approval of
building regulations, state standards, resolving territorial planning issues,
monitoring compliance with relevant legislation, etc.

On the other hand, the landscape plan creates both opportunities and
additional obligations for the developer. As for the possibilities, it is definitely
a feeling of the planning object, being able to clarify and visualize data,
having access to the territory, full communication with the local community.
An important element is field research, which is practically mandatory in
Ukrainian realities. At the same time, such detailing requires filling with
representative data (their availability, as we know, rapidly decreases from the
highest to the lowest level), as well as maximum specification of the programs,
goals and measures proposed in the development.

From the experience of landscape planning in Ukraine, it is possible to draw
a conclusion about the strategic importance of this level, since it is here that the
culture of attitude to the living area — ecological consciousness — is established.
It is obvious that the growing importance of discussing local problems with the
public, the attitude towards the goals of the use of the territory, understanding
the goals and content of sustainable development as a whole is related to this.
In the case of obvious land use conflicts, the first priority for the developer is
to establish the real cause of the problem. For example, «the solution to the
problem is ineffective on the part of the local/district government («there is a
desire, but an irrational path has been chosen», «the community is not aware
of the harm from its own actions», «the action of non-transparent financial/
administrative factors», «the community approved the decision but they are
ready to give up in the new conditions «, etc.).

In addition, even with the adoption of relevant regulatory documents
on the organization of mandatory use of natural resources in Ukraine, there
is a scientific inconsistency based on different interpretations of the term
«landscape» and identification of LP with territorial planning, in which the
ecological component is almost eliminated.

Implementation of LP would be possible either directly through
administrative and command levers, as in the traditional district planning
system, or indirectly through benefits and preferences granted under certain
conditions, or through «soft» management of environmental management
tools [1]. Since the first two methods are methods of management «from
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above», the third method is the most realistic, as it focuses on the initiative
«from below» - from the nature user himself.

Its essence derives from the concept of «Environmental Management» in
accordance with DSTU ISO 14001, which is inaccurately translated in domestic
literature and regulatory documents as environmental management (although
the latter exists in the global legal framework and European practice as an
independent concept for defining methods of managing biotic systems ).

Thus, the prerequisites for the appearance of a system regulating
relations between nature and society - landscape and ecological planning
(LEP), as a system of measures aimed at the ecologically balanced
organization of nature use in territories of different functional purposes
[1] have been created in Ukraine.

LEP advantages are:

— implementation in local territories, where as few officials as possible
are involved in making management decisions.

— voluntariness and possibility of partial performance for certain
purposes;

— and the prospect to provide ecosystem services and their economic
evaluation.

In addition, LEP, in our opinion, can provide the members of society
with environmental information.

The perspective to use LEP for the organization of nature management
in cities lies in the fact that the city is the most complex system, in which
optimization of nature management with the application of the LEP
mechanism is the most necessary. One of the most important tasks of LEP
in the urban landscape is to answer the question: how to spatially organize
urban land uses so as not to deteriorate the properties and qualities of the
landscape that contains them.

We have repeatedly substantiated [1,2] that LEP finds its application
both at the stage of construction of new and at the optimization of the spatial
structure of already existing cities. The landscape plan of the city, being the
result of planning, on the one hand, is an integral document of ecologically
appropriate territorial planning and, in fact, performs the function of an
ecological passport of the city territory, on the other hand, it is a guide to
action, a regulatory document of practical measures.

The structural and logical model of the transmission line demonstrates a
generalized algorithm for its execution for different territories.
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At all stages of the LEP, we use both the traditional methodological
arsenal and innovative methods of landscape study.

There are 5 stages, the result of each of which is analytical material and
cartographic works [1].

During the inventory stage, we collect all existing statistical and
cartographic information about natural conditions of the territory and
sources of its pollution.

The analysis of nature use conflicts is in a separate stage.

The assessment stage covers estimation of the natural potential and
ecological problems of the territory.

The key component of this stage is the field and laboratory study of
the ecological state of landscapes that have fallen into the selected zones of
influence of conflict sources.

The next stage is the generalization and forecast of changes according to
the target concept of the territory use (that is, the subject’s requirements).

The main task of the final stage of the LEP is to develop directions for the
optimization of nature use within the studied territory to create conditions for the
environmental management of nature use.

The peculiarities of urban landscape LEP are explained the fact that:

— the city is the territory of the largest concentration of land uses of various types
on the smallest area.

— itis necessary to coordinate the interests and priorities of different nature users
in the planning process

— the most important thing for LEP is the problem of identifying the “customer”
for the entire territory of the city.

This leads to implementation of a partial LEP procedure, or coverage of only
a part of the settlement.

Conceptually concretizing the idea of “landscape-ecological planning” in
relation to urban landscapes, we can define it as follows: LEP of urban landscapes
is a scientifically based territorial organization of nature and management of urban
landscapes aimed at effective use and preservation of natural resources, as well
as material, ecological and aesthetic optimization conditions of human life in the
natural environment. This is one of the complex directions of territorial adaptation
of a person with his economic activity in the surrounding environment. The general
goal of urban LEP is to increase the efficiency of production, improve the quality
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of bioproductivity and biodiversity of landscapes while preserving the stability of
geosystems and favorable conditions for human life.

Drawing up a city landscape plan is a complex and multifaceted procedure.
The urban environment as a landscape system is one of the most complex
differentiated systems. Therefore, compared to other planning objects,
it requires a more thorough approach to the inventory stage. Within its
framework, in addition to the traditional block of environmental components,
we should carry out cultural and landscape identification and differentiation
of the territory. This block is designed to provide a comprehensive description
of the spatial organization of the city’s landscape complexes.

When creating an inventory map, the starting point should be LEP
objects.

Urban landscapes are considered urbanized territorial complexes, which
consist of an artificial anthropogenic-technogenic cover and a natural base
strongly transformed by construction. The specified elements (subsystems)
participate in the formation of the modern landscape structure. Natural
and anthropogenic landscape complexes of various ranks stand out on the
territory of the city. Actually, the city is a landscape that inherited only the
geological basis from nature, the main landscape features and zonal features
of the climate. It transforms almost all natural components (especially biotic),
as well as the natural landscape structure. Natural facies were destroyed in
construction places, but tracts were partially preserved. During construction,
the surface is leveled and there is a sharp change in the nature of the relief and
rocks. Man-made (artificial) soils, which are often littered with construction
debris, are characterized by increased drainage, low humidity, etc. Concrete
and asphalt pavements practically destroy all life in the soil.

Anthropogenic elements of urban landscapes are enterprises, individual
residential buildings, sports fields, parks, etc. Industrial enterprises, for
example, can be located separately or distributed mosaic among residential
and recreational complexes. In large cities, they can form functional
industrial zones and be located in a wide variety of spatial relationships
with other functional types of urban areas. Elements of the recreation area
can be distributed both between residential landscapes or next to water and
anthropogenic ones, and create separate garden - park and protective and
recreational landscapes.

The basic stage of LEP is the inventory of data on:

— individual components of nature and the landscape as an integrated
natural system as a whole;

— the nature of anthropogenic activity in the studied territory;
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— the content and directions of its impact on the environment;

— consequences of anthropogenic influence.

The importance of this stage of LEP in Ukrainian realities is growing, since
it is the collection of a huge mass of information, its transfer into electronic
format and the systematization of a whole series of separate indicators makes
it possible, at least partially, to overcome the imperfection of nationwide
monitoring system of specific territories. The database formed in this way
allows us to carry out their multi-faceted analysis, including for the purpose
of environmental optimization.

Thus, in the inventory stage, we collect the information including
cartographic works of a wide range of thematic content, photographic materials
and non-cartographic sources capable to comprehensively characterize the LEP
object [3]. A specific feature of collecting basic information for LEP of urban
landscapes is almost complete absence of maps of genetic characteristics of
environmental components on a scale that would allow to reflect the specifics
of this territory and the characteristic features of its spatial structure. The
inventory stage of urban LEP involves development of the maximum possible
number of cartographic works, which at the evaluation stage will allow to
objectively analyze the ecological situation in the studied territory.

Information about geomorphological conditions and relief is an
important feature of LEP in urban areas, as it directly affects the conditions of
construction, communications and even functional zoning. It is advisable to
have a TIN model, and if possible, a 3-dimensional relief model, GIS models
of other characteristics - exposure, slope steepness, general surface curvature.

Undoubtedly, the natural components of the urban landscape have
undergone significant transformations in the process of human exploitation
of the territory However, in order to adequately assess the degree of changes,
it is necessary to have a description, and preferably in the form of maps,
genetic types of soils, natural types of vegetation and natural landscapes.

A reliable source of information support for LEP can be field studies that
clarify the boundaries of urban landscapes at different hierarchical levels. In
this way, the main maps of LEP are created - maps of PTK and PAK of urban
landscapes. Fragments of such maps, created by us within the framework of
work [4] for Shevchenko district of Kharkiv, are shown in Fig. 1.

As a result of a comprehensive assessment of natural and anthropogenic
factors that affect the functioning of the territory, we can move to the next
stage of the LEP - the analysis of nature use conflicts on it. According to the
LEP methodology, the most informative way of this analysis is to create a
conflict matrix.
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Legend
= Border of the city administrative district
Rivers & Lakes
Floodplain terrain type

Tracts of leveled floodplains on Holocene sand-silt alluvium or
sandy-clay with alluvial meadow soils under real meadows,
sometimes under oak and alder forests

Valley type of terrain

(2] Tracts of small hilly flat pine terraces on young Quatemary
sand-mud deposits with turf-pine soils, sometimes with

weakly sod sands under light coniferous pine forests

Tracts of gentle and sloping terraces on loess-like
[ ] genl gently sloping
loams with gray forest soils and under light oak forests.

Ravin-valley terrain type

(7| Tracts of dry and wet streams and ravines, composed of
sandy-clay eluvial and eluvial-deluvial deposits with washed

soils under herbaceous and shrubby vegetation
Watershed terrain type

H

) Watershed tracts of subhorizontal flat plains composed of
clays and sands with gray forest soils under oak and maple-
oak forests

Fig. 1. Natural landscape of the Shevchenko district of Kharkiv
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Fig. 2. Anthropogenic landscapes of Shevchenko district of Kharkiv (diagram)
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The final map of this stage is an integrated map of nature use conflicts
(Fig. 4.). Tt makes it possible to assess both the spatial distribution
of anthropogenic load on specific landscapes and the degree of their
degradation [1].

Since, according to  the
methodology described above, the
landscapes assigned to a low level
of nature use conflicts have not
undergone significant changes in
natural components, and when
the impact on them stops, they
are able to restore their natural
characteristics quite fast. Territories
with an average level of nature-use
conflicts can potentially recover in an
immeasurable time. A high level of

Legend N o
\, nature-use conflicts indicates that it is
The level of nature . . . .
e conllots 1mp95s1ble to re’Furn the territory to its
| original state, since the changes that
i I .
==l occurred in one or more components
| average . .
are irreversible.
0 nigh
district boundaries As we have noted earlier [5],

the most information is not only the
integrated map of nature use conflicts,
as a number of researchers believe,
but also the results of each stage of
its creation (conflict matrices, maps of pollution sources, etc.). At the same
time, it is the map of conflicts that provides the basis for the development of
measures to optimize nature use in landscapes in accordance with the level
of their change.

Fig. 3. The level of nature use conflicts
in the Shevchenko district of Kharkiv

The evaluation stage, which is the next in the LEP procedure, involves
the analysis and synthesis of the received data using various methods
(both LEP and special scientific ones - chemistry, soil science, hydrology,
ecometeorology, etc.).

At the evaluation stage, the potential sustainability of urban landscapes
is determined according to various characteristics, for example, the ratio of
urbanization degree of the territory to the nature of its greening (Fig. 3).

Carrying out a landscape-geochemical assessment of the ecological state
of cities does not involve strict formalization of a set of indicators. First of all,
it depends on
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e landscape and geochemical conditions,
e specifics of industrial production,
e transport load, etc.

Soils, as a reflection of the general state of the ecosystem, are studied by
means of a continuous survey. On its basis, cartographic models of the urban
landscape are created according to certain characteristics.

Carrying out a landscape-geochemical assessment of the ecological state of
cities does not involve strict formalization of indicators for soil assessment. First
of all, it depends on the landscape and geochemical conditions, the specifics of
industrial production, transport load, etc. For LEP, it is advisable to use the most
common set of indicators, namely: soil pH, redox potential, humus content, micro-
and macroelement composition, cation exchange capacity, carbonation, etc. But,
depending on the specifics of the territory and the purpose of the LEP, the set of
indicators may vary. On this basis, contours of the most significant, from one point
of view or another, territories are built (for example, areas of the most polluted
soils, which indicates the ecological danger of the territory as a whole, since the soil
accumulates general pollution).

Next, it is necessary to visualize
the results of chemical analyses of
other environmental components
(water of surface reservoirs, air,
vegetation). Their samples were taken

Legend

mmm=  district boundaries
Built up

B4 Built up and landscapsd
774 Built up and weakly

during the field survey of the territory. Built uo and
Visualization of materials can be with mixed
. . purpose

both cartographic and in the form of  Partially built up

i i Partially  buil
graphs, diagrams, dendrites, etc. S R Berias

. . Partially built up

Density of buildings and almost and weakly

continuous population of the territory  ypgeveloped
lead to.the need to pay attention tF) the B Undeveloped lndscaped
ecological state of the atmosphericair — mm Jrdeioped  weakly

in the process of LEP. Undoubtedly,
carrying out a continuous survey
based on the example of a soil survey
does not give the necessary results,
since air is a variable component of
the landscape.

Non-urbanized
B Naturally and semi-naturally landscaped

Fig. 4. The ratio of greening
and building in the Shevchenko district
of Kharkiv

The inventory map and the PAK map should be the basis for conducting
research on the chemical composition of the air. Based on the analysis of the
spatial dislocation of the main pollution sources (enterprises and highways),
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we distinguish the zones of increased attention of the researcher, establish
experimental points in relation to them. The list of indicators to be studied
may also vary depending on the specifics of pollution.

The most evenly distributed source of pollution in the city is transport,
which gravitates to linear road landscapes. It is advisable to study in them:

— chemical composition of atmospheric air above the highway;
— intensity of noise pollution;

— the amount of dust accumulation in the roadside lane and their chemical
composition, the results can also be presented in the form of diagrams.

In the territories bordering the industrial type of urban landscapes,
it is necessary, first of all, to study the structure and compliance with the
requirements for the arrangement of sanitary and protective zones (SPZ).
Further, according to the data of the previous stages of the LEP, we determine
a list of substances in the atmospheric air to be studied. These are substances
that make up the structure of emissions from industrial enterprises, if the
territory is located in the zone of their influence. The results can also be
presented in the form of charts or maps.

A rather important «atmospheric» component at the evaluation stage of
urban landscape LEP is the study of noise pollution, since acoustic discomfort
is one of the urgent environmental problems of the population in a large city.
According to SNiP IT-12-77 «Construction standards and rules. Part II. Design
standards. Protection against noise», the sound level in the city should not
exceed the value of 45-65 dB, taking into account corrections for the time of
measurements, the location of the object, etc.

The obtained results provide additional information for the next stage of
LEP - the development of directions to improve the ecological condition of
linear road landscapes and adjacent residential and protective-recreational
ones.

The study of electromagnetic and radiation pollution can be attributed to
the atmospheric block of the assessment stage in urban landscapes. In certain
cases, such a study can provide a basis for the development of optimization
measures.

Urban landscapes are sometimes places where people grow plants for food.
These are, first of all, fruit trees that grow everywhere, shrubs and vegetable
crops, the localization of which is confined to the low-rise residential zone of
urban landscapes. Therefore, for an objective assessment of the ecological
state of these territories and reasonable recommendations for the population,
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it is advisable to conduct a selective comparative study of samples of plant
products selected at various experimental points.

A feature of LEP in urban landscapes is that water-anthropogenic,
protective-recreational and garden-park landscapes, which have different target
concepts of use and are studied additionally, are also the subject of research.

For a comprehensive assessment of the ecological state of water-
anthropogenic sources, it is advisable to conduct additional hydrochemical
studies by taking water samples along the stream at key points, for which
recommendations for targeted use and optimization will be determined at the
next stage of the pipeline.

The next stage of LEP is forecasting of urban landscapes development
. In order to determine the forecast trends of changes in city landscapes, it
is recommended to base, first of all, on the structural and dynamic concept
of geosystems, the essence of which is modification of the facies structure
(simplification or complication of the facies «pattern») both as a result of
internal self-development and under the influence of a combination of natural
and anthropogenic factors. The facial «pattern» can change or become more
complicated depending on the season, that is, under the influence of natural
factors. It can be simplified under the influence of anthropogenic factors,
such as construction, trampling, washing by surface runoff, etc.

It is the development of measures aimed at improving the ecological
situation is the final stage of LEP in urban landscapes. In cities, this stage
has its own specificity, since the concept of activities must correspond to the
conceptual principles of using a particular landscape. In this regard, the list of
measures for the same type of landscapes with the same level of anthropogenic
load will vary depending on the purpose of the territory, the capabilities and
needs of its owner or user, and other factors.

Since urban systems are considered complex, unstable in space and time
territorial combinations of a natural base and anthropogenic superstructure,
characterized by the presence of a certain spatial homogeneity of a number of
natural and anthropogenic factors (various types of pollution, microclimatic
indicators, etc.), their optimization is a complex multivariate process that
requires not less complex management. The urban system itself acts as an
urban environment for its inhabitants.

Summarizing the opinions of many researchers in [1], we note that such
environmentally oriented optimization must meet the following requirements:

— to achieve the most rational ecological balance (from the point of view
of the long-term perspective of economic development and preservation
of living conditions of people) by means of a favorable combination
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of ecological components and territories (ecosystems) with different
degrees of human transformation;

— to reach a phase of ecological balance that preserves biological and
landscape diversity to the fullest extent;

— toensure ecologically optimal use of natural resources and environmental
conditions with preservation of dynamic ecological balance and proper
quality in it, supported on the basis of self-reproduction and self-
regulation processes, taking into account the perspective needs of
economic development and the need to preserve favorable natural living
conditions for humans;

— achieving a certain level of ecological balance in natural and artificially
created ecosystems, in which they develop best, most fully preserve
biodiversity, high productivity, stability, sustainability of functioning,
as well as adaptability to constantly changing natural and ecological
conditions.

Today, in urban systems, component-ecological optimization is most
often carried out as maintenance of ecological balance with the help of a
rational ratio of ecological components.

General optimization of the urban environment consists of three main
structural parts: optimization of the natural and economic environment,
natural environment and nature use.

Optimization of the natural and economic environment is a process
aimed at achieving a harmonious and balanced state between its natural,
economic and social components forming complex anthropogenically
modified territorial systems. The controlling role in them belongs precisely
to the social factor, which is able to purposefully change the situation in the
period of time chosen by it [1].

Optimization of the natural environment dependence (object) on human
activity (subject) is a search for the possible improvement of the entire natural-
anthropogenic system under all existing technically feasible and economically
reasonable conditions. Such optimization can be implemented [1]:

1. field studies;
2. modeling of objects and processes;

3. forecasting the consequences of optimization measures.
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The optimization of the natural-anthropogenic system (in terms of object-
subject relations) consists in the rational use of ecological services, which, in
fact, are the process that integrates the system.

Conclusion: The experience of landscape planning in Ukraine [6]
proved the inability to organize rational, coordinated nature management in
cities on its basis. Therefore, it is proposed to use a more tolerant approach
to this procedure - landscape and ecological planning, based on the initiative
«from below» - directly from the nature user.

The algorithm for carrying out LEP allows you to perform only those
stages and the range of research that will provide an opportunity to objectively
assess the state of the environment and develop adequate directions and
measures to optimize nature use.

Despite this, it is absolutely necessary to adopt the Law «On Landscapes»
in Ukraine, which is also discussed in our work [7] and to legislate the handling
of landscapes.
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priority elements, their optimal areas, the introduction of sustainable plant components
through the use of new species, cultivars, and hybrids becomes relevant.

Lawns are an integral element of green infrastructure. It has been proven that the
most common technology, which is in demand in the ecological reconstruction of city-
wide landscape and recreational areas, is the technology of laying rolled lawns, the area
of which is currently 956.3 hectares. Examples of the use of a rolled lawn made of grasses
and alternative types of lawns are given, in particular, a lawn made of slow-growing
cultivars of white clover, a lawn made of the ground cover plant European hooves.

It has been proven that the introduction of another alternative type of lawn - juniper -
into the green infrastructure of the city will not only effectively strengthen the ecological
and aesthetic functions of the green infrastructure, but also significantly, ten times, save
local budget funds. The creation of just such a lawn is proposed with the help of horizontal
juniper (Juniperus horizontalis) cultivars, in particular the ‘Prince of Wales’ cultivar.

Examples of the implementation of the principle of minimizing costs for the acquisition
and further maintenance of annual ornamental crops are given, which should become one
of the more important principles of the formation of the city’s green infrastructure.

Exam p les of achieving compositional diversity with the help of tall, large-sized
seedlings of decorative trees, improving the aesthetics of the urban environment with the
help of modular flower beds are given.

In order to form a green infrastructure, the authors proposed the selection of
sustainable plant components of the landscape, which forms its new ecological quality,
which contributes to the compensation of anthropogenic loads on the natural environment
and returns to a person living in a big city the possibility of full contact with nature.

Keywords: green infrastructure, Kharkiv, urban landscape, rolled lawn, juniper lawn,
reconstruction of green spaces, roses of the landscape group, ecological landscaping
trends, modular flower gardens.
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AHOT a if. B KOHTEKCTI CTBOPEHHS 3eneH0i iIHPPaCTPYKTypyn XapkoBa, 34aTHOI
BUKO HYBaTN 3aTpebyBaHWii CNeKTP eKOCUCTEMHUX NOCAYr 3a41s peanizauii npuHumuny
CTanoro po3BuTKy MicTa, HabyBae akTyanbHOCTi BU3HAYEHHS i HEOOXiAHUX i NPIOPUTETHMX
€/IEMEHTIB, iX ONTUMANIbHWNX NMIOLL, BNPOBAOXEHHS CTIMKMX POCAMHHMX KOMMNOHEHTIB 3a
[,0MOMOr0I0 BUKOPUCTAHHS! HOBMX BUAIB, KYNbTUBApIB, ribpunais.

HeBin’eMHMM enemeHTOM 3eneHol iIHPPaCTPYKTYpU € ra3oHn. JJoBeaeHo, Lo HanbinbLL
MOLLM P EHA TEXHONOTS, fika 3aTpebyBaHa NPU eKOSOriuHIA PEKOHCTPYKLT 3aranbHOMIChKIX
NlaHg, W apTHO-peKpeaLinivX TEPUTOPIN, — Lie TEXHONOrA YKIaLaHHS PYNOHHMX ra3oHiB,
nioLLa skmx Hapasi ckagae 956,3 ra. HaBeaeHi Npukiaan BUKOPUCTaHHS PYNIOHHOIO ra30oHy
3i 3/1aKOBVIX TPAB 11 anbTEPHATMBHUX BMAB FA30HIB, 30KPEMa ra30Hy 3 MOBISIbHO 3POCTal0HMX
KYN5TMBAPIB KOHIOLLIMHM BiNoi, ra3oHy 3 FPYHTOMOKPUBHOI POCIMHI KOMUTHSIK EBPOMNEACHKMIA.
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JoBeneHo, WO BNPOBAKEHHS Yy 3efieHy iHDPaCTPyKTypy MicTa e OLHOro
anbTEPHATMBHOrO BMAY ra30Hy — AiBLEBOr0 — 4O3BONIUTD HE Tiflbku €DEKTUBHO MOCUANTH
€KOJI0riYyHi Ta eCTETUYHI GYHKLIT 3eN1eH0i IHPPaCTPYKTYpW, ane i 3Ha4YHO, Y AeCATb pasis,
36epirati KowTK MicueBux GtoaxeTiB. CTBOPEHHS caMe Takoro ra3oHy MpOroHYETLCS
3a J0NOMOrot0 KyNbTUBApIB SAIBLIO rOPU30OHTaNbHOMO (Juniperus horizontalis), 3okpema
kynetusapy ‘Prince of Wales’.

HaBepneHi npuknaam peanisauii npyHUMNY MiHiMiauii Butpat Ha npuabaHHsa Ta
noganblle YTPYMaHHS OQHOPIYHUX AEKOPATUBHUX KYbTYP, SIKWUA MOBUHEH CTaTu OHUM
i3 BKNMUBILLMX MPUHLMMIB GOPMYBaHHS 3€1EHOI iIHDPACTPYKTYPU MiCTa.

HaBepeHi npuknagn OOCArHEHHS KOMMO3WLIMHOI PI3HOMAHITHOCTI 3a A0MOMOro
BVICOKOLUTAMOOBUX BENMKOMIPHWX CaKaHUiB [OEeKOPaTUBHUX [EPEB, YAOCKOHANEHHS
€CTETUKN MICbKOro CepeioBuLLa 3a A0NOMOro MOAY/bHUX KBITHUKIB.

3apna GopMyBaHHS 3eneHoi iHGPaCTPyKTypy aBTOpaMmn 3anponoHOBaHUiA BMGIp
CTINKMX POCIMHHMUX KOMMOHEHTIB naHgwadTy, wo GOpMye MNOro HOBY EKOJOrivHY
SKICTb, iKa CNPUSIE KOMMEHCALLi aHTPOMOrEHHNX HABAHTAXEHb HA NPUPOOHE OTOYEHHS
1 NoBepTae NOAMHI, SKa XNBE Y BEIMKOMY MiCTi, MOX/IMBICTb MOBHOLHHOIO KOHTAKTy 3
npUPOaOI0.

Knio4oBi cnoBa: 3eneHa iHbGpacTpykTypa, Xapkis, MiCbkuin nanawadT, Pyn1OHHUIA
ras3oH, SNiBLEBUIA ra30H, PEKOHCTPYKLIA 3e/IeHUX HacalXeHb, TPOSHAM naHawadTHOI
rPyNn, eKONOTiYHI TPEHAN 03ENIEHEHHS, MOAYIIbHI KBITHUKMW.

Cucrema o3esieHEHHs B XapKOBI, SIK 1 B IHIITNX BEJIUKUX Ta MaJIUX MiCTax
VYkpainu, akTUBHO PO3NOYABIINCH y MIiCJIIBOEHHUH dac, Oysa cpopmoBaHa
K CepeJIiHI 90-X POKiB MHUHYJIOTO CTOJITTA. AJie TpajuIiiHO chopMoBaHa
CUCTeMa O3eJIeHEHHs Hapasi He B 3MO3i HaJaTH 3aTpeOyBaHUU CHEKTD
€KOCHUCTEMHHX IOCIyT 3a7J1A peasizanii MPUHIUIy CTaJIOT0 PO3BUTKY
TepuTOopii. Habysiu akTyasibHOCTI 3MiHU B CTaHAapTaX MiCbKOTO 03€eJIEHEHHS,
SIKi CIIOHYKAIOTh /IO peaJti3allii KOHIIEMIlii CTBOpEeHHS 3eJIeHO1 iHpPaCTPYyKTypH
micra. 3rigHo 3 BusHaueHHaM (€C): «3eneHa iHdpacTpykTypa» — Iie
CTpaTEeriyHO CIUIAHOBAHA MepPeXka MMPUPOIHUX 1 HAIiBIPUPOAHUX TEPUTOPIL
3 iHIITUMU €KOJIOTIYHUMHU XapaKTePUCTUKAMHU, PO3PO0OJIEHNUMU i KEPOBAHUMU
JUUTS HaZIJaHHSA [ITHPOKOTO CIIEKTPA EKOCUCTEMHUX TOCIYT, TAKUX K OUUIIIEHHS
BOJY, SIKICTB TIOBITPsI, MPOCTIP I BiJIIOYMHKY i MIOM SKIIEHHSI HaACTiKIB
3MiHU KJIiMaTy Ta aganTaiii. I Mepeska 3e1eHuX (3eMeJIbHUX) 1 OJIaKUTHUX
(BOJTHHX) TPOCTOPIB MO2Ke TOJIIIIIINTH YMOBU HABKOJIUIITHBOTO CEPEIOBUIIA
1, OT3Ke, 37I0POB’sI Ta SAKICTh JKUTTSA rPOMasIH [1].

B KOHTeKCTi CTBOpeHHs 3ejeHol iH(GpacTPyKTypu Micra, 371aTHOI
BUKOHYBaTH 3a3HaueHi BUIIle IPUPOJOOPIEHTOBaHI pillleHHs, HalOyBae
aKTyaJIbHOCTI BU3HAUYeHHs ii HEOOXiJIHUX 1 IPIOPUTETHUX €eJIEMEHTIB, iX
ONTHUMAJIPHUX ILJIOI, BIIPOBA/XKEHHA CTIMKUX POCIUHHUX KOMIIOHEHTIB 3a
JIOIIOMOTOX0 BUKODHCTAaHHS HOBUX BU/IiB, KyJIbTHUBApiB, TIOPU/iB.

HaiiBaxIUBIIIIUM €7IeMEHTOM 3eJIeHOI 1H(GPACTPYKTypU, AKUH 3IaTHUH
BUKOHYBaTH BEJINKUH CIIEKTP 3aTpeOyBaHUX EKOIOCIYT, € Ta30H. 3aBJsIKU
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3JIaKOBUM TpaBaM TIDYHT 3axXWINEHUH Biji TEPECUXaHHS Ta BUBITPIOBaHHS,
TeMIIepaTypa MOBEPXHI ra3oHy Ha 4—5° HIDKYA, HDK HA BIJKPUTOMY I'DYHTI,
1Ha 20—15° MeHIIIa, Hi>K HaJT achasbToOeTOHOM i rpaBieM. TpaBu 3aTPUMYIOTh
YaCTHUHKM IIWJIy, OYUIIAIOYN IOBITPSA Habarato Oulblile, HiXK JIUCTS JIEPEB
iuarapuukiB (A. B. Knumenko, A. JI. JIpssueHKo, 2011). 3/1aK0Bi (iToIeH03H
CTIPUSIOTh BUBEJIEHHIO IMIKI/UIMBUX CIIOJIyK 3 CEPEOBHUINA TPOKUBAHHS
JIOAUHY. 3 1 Ta ra3oHy norauHaeTbed 7—8 T CO, Ha PiK, HAABHICTD TPAB AHOTO
MTOKPHUBY B 3—17 pasiB 3MeHIIy€ HAJXOKEHHsI OI0OTeHHUX PEYOBUH Y BOJOWMH,
3amobiraroun ix MBIiTiHHA. ['a30H € CBOEPIAHUM PEryJIATOPOM MiKPOKJIiMAaTy.
TpaBu BUIIAPOBYIOTH B CEPEIHBbOMY Bifl 5 710 7 THC. M3 BoAu 3 1 ra miorii 3a
BereTarlifHui nepios. ['a30HU CHOPUAIOTH 3HUKEHHIO [TOBEPXHEBOTO CTOKY B
1,4—1,7 pasuy, crabimizyoun rigposoriuauii pexkum tepuropii (1. A. Epewma,
O. B. Co3uHoOB, 2015; I1. M. Bepemariua, O. A. KoBasienko, A. B. YepHoBa, 2015).

Y XapkoBi Ta30H CTAaHOBUTHCS HEBIEMHHM €JIEMEHTOM 3€JIeHOl
indpactpykTypu Mmicra. Iioma ra3oHy B M. XapKOBi Ha 00€KTaxX 3eJIEHOTO
TOCIIOIAPCTBA CKIA/IAe 956,3 ra [2].

Hapasi HalOUIII MOMIMPEHUM TEXHOJIOTIUHUM PillleHHSIM CTBOPEHHS
Ta30HHOTO TIOKPUTTS TPU OOJIAIITYBAaHHI BIIKPUTHUX MICHKHX TEPUTOPIH
€ BUKOPHUCTAHHS PYJIOHHOTO Ta30HY, TEXHOJIOTIS YKJIAJKU Ta JOTJIALY 3a
SAKUM BJKe JIeTaJbHO BiANMpaliboBaHa U MOYMHAIOYM 3 2007 P. IIOPIYHO
BUKOPHCTOBYEThCS MIPY BIOPSAKYBAHHI MapKiB, ckBepiB. Ilo1ma yKIagaHnus
PYJIOHHOTO Ta30HY 301IbIITYETHCS IIIOPIYHO:

= 2007 pik — 6,6 THC. M?;
= 2008 pik — 7,1 THC. M?;
" 2009 piK — 21,5 THC. M2,

Y M. XapkoBi pyJIOHHI Ta30HU € AKTUBHO BUKOPHCTOBYBAaHA OIIIif,
sAKa 3arpeOyBaHa IIPU €KOJIOTIUYHIA PEKOHCTPYKIN 3araJbHOMIiCHKHUX
JaHAmadTHO-PEKPEAIiHIX TEPUTOPIA, 30KpeMa Mapky ['oppkoro, camy
imeni T. T. IlleBueHka, BoHO-TIel3a:kHOTO MMapKy «Cap:kuH fp», ckBepy
«Crpinka», mapky Mosoaikauii, napky Ilepemoru Ha CalITiBCbKOMY MacCHUB,
ckBepy Marizany CBobOou, AiISAHOK 3€JIeHOTO OyIiBHUIITBA MariCTPaJIbHUX
BYJIUIIB 1 ZIOPIT, 30Kpema mpocrekty [arapina, mpocnekty Hayku. PynonHI
ra30HU BUKOPHUCTOBYIOTHCA JIJIA OOJIAIITYBAHHSA TEPUTOPIl IpU Oy/1iBHUIITBI
ab0 PEKOHCTPYKIIil 00 €KTIB 00OMEXEeHOTO KOPHUCTYBaHHs Ta CIEIIaJIbHOTO
npusHavyeHHs. [IpukiagamMu MOXKyThb ciyryBatu obiamrtyBaHHs [osbd-
kiayoy B CokosibHHMKAX (puc. 1.), IUISHKY 3ejieHOTo OymiBHUIITBA FOpuany-
Hol Akazemii imeni fApociaBa Myzaporo, ycTaHOB KyJIBTYPH W MHCTEITB,
YCTaHOB I'POMAJICBKOTO XapuyBaHHs, OaHKIB, IO pO3TAIIOBaHI Ha I[E€HT-
PaIbHUX BYJIUIIAX MicCTa.
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Puc. 1. O6samTyBaHHsA Fa30HHUM Puc. 2. T'azon 3 koHOmMMUHYU 61101 y Camy
nokputtaAM [osbd-kiryOy im. T. I'. [lleBuenka
B CoxostbHUKAX, XapKiB

Fig. 2. White clover awn in
Fig. 1. Lawn covering of the Golf club in T. G. Shevchenko park
Sokilniki, Kharkiv

AJle BOXKJIMBO BPaxXxOBYBaTH, IO € MEPEJIIK HEOOXITHUX TEXHOJIOTIUYHUIX
eJIeMeHTiB, 6e3 TPOBEeHHSA SKUX PYJIOHHUU Tas30H He 3MOKe CIyTyBaTH
JIOCTaTHBO JIOBrO, 30KpeMa Ile BeCHsSHa cKapu(ikarlis, BeCHSIHA Ta OCIHHSA
aepailisi, peryJispHi, IMPOTSITOM BChOI'O BEreTaliliHOI'O IIEPiOAy, CTPHUIKKH,
IIOJINBY, IiJPKUBJIEHHS, 3aX0AU IIOAO0 3aXHCTy BiJl XBOpOO Ta IIKiAHUKIB,
3HHUIIEHHs KPUKAHOI KipKU B3UMKY.

JIOBroBiuHiCTh Ta30Hy OCUTh CHJIBHO B3aJIEKUTh Bij| OiosoriuyHMX
BJIACTUBOCTEH POCJIMH, IO BXOAATH IO CKJIAJy HACIHHEBOI CyMilln, Bij
MicIlfl YKJIQJIaHHS Ta30HY: HaIPHUKJIA/, B yMOBaX IIapKOBOI 30HH MicTa —
MaKCHMaJIbHUM TEPMiH KHUTTS Ta3oHy ckiasae 5—6 pokiB [3]. Tomy mpu
€KOJIOTIYHIH PEKOHCTPYKIIii iCHYFOUHX Ta CTBOPEHHI HOBUX €JIEMEHTIB 3€JI€HO1
1IHPaCTPYKTYpH, 3 ypaXyBaHHAM IPUHIAILY MiHiMi3allii BUTpaT HEOOXiTHO
OpiEHTYBATHCA HAa 3aCTOCYBAHHSI CTIHKHX Y Yaci POCIMHHUX KOMIIOHEHTIB, IO
30€epiraloTh CBOI IEKOPATUBHI BJIACTUBOCTI 3 MiHIMa/IbHOIO YYACTIO JIIOJIHU.

[TpukIaloM BUKOPUCTAHHS aJbTEPHATUBHOTO PYJIOHHOMY Tas3oHy 3i
3JIAKOBUX TPaB € ra30H 3 ITOBLJIbHO 3POCTAI0YMX KyJIFTUBAPIB KOHIOIIMHY 01101
abo cyMillli KOHIOIITUHY 01101 i 3J1aKOBUX TpaB. Y XapKOBi ra30HH 3 KOHIOIIMHA
610l Oysiu cTBOpeHi Mpu peKOoHCTPYKINi mapky ['opekoro. IfopiuHo mapk
TopbKOTO JIOKYNOBYE HACIHHSA KOHIONIMHU I CTBOPEHHS HOBUX ILIOII]
1 pEeKOHCTPYKIIil CTBOpeHUX paHimie. J[OCBi BUABHUBCA BAAIUM, i Ta30HU 3
KOHIOIWHY 017101 Oy71u ctBOpeHi mpu pexoHcTpykii Cazy [lleBuenka (puc. 2).
[IpencraBieHui ra30H Ma€ OHOPIAHU BUOBUU CKJ1a/T, MAKCUMAaJIbHO I{iJIbHE
IIPOEKTHE IIOKPUTTSA TPABOCTOK, BifPi3HAETbCA MIPHUBAOJIUBUM 3€JIEHUM
KOJILOPOM CBIXKOCTi, SIKUH 30epira€TbCsi MPOTATOM YChOTO BereTaIliiHOTO
nepiozy. [a30HM 3 KOHIONMIUHY 61101 TEPEHOCATH TIHUCTI MiCIA TiJT lepeBaMH,
3/1aTHI 100pe pO3BUBATHCS HA NOTAHO JPEHOBAaHUX I'PYHTAX, HE MOTPeOYIOTh
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MiZITO/TiBJTI 1 YacToro mosinMBy, 30epiratoTh CBill MPUBAOIUBHUE MPOXOJIOHO-
3eJIeHHH KOJIp HaBiTh y HAWCHEKOTHINI 1 MOCYNILJIMBI MEPiOAH, IIBHUIKO
BiJTHOBJIIOIOTBCA MiCJIA CTPUKKY 200 BUTOIITYBaHHA, 30arauyloTh IPYHT a30TOM,
He BUMararmTh YaCTUX CTPUIKOK, HE CIPUUHSATIIUBI 0 HBieBux rpudkis. I1le
O/THI€I0 BaXKJTUBOIO EKOJIOTIYHOI0 PUCOT0 KOHIOIITUHUY 01101 € ITOTYKHA KOpEeHEeBa
cucreMa Ii€l pOCJIWHM, IO /03BOJISIE BUKOPHCTOBYBATU 11 /IJIsI CTBOPEHH:A
ra3oHIB Ha BIJKPUTHUX IIPOCTOpPAax 3i CKJIAZHUM penabedoM, 30KpeMma Jjisd
3MiI[HEHHS YKOCIB, Ha cxmiax. CTBOpeHHH 3 KOHIOIIMHY 01101 ra3oH B Cazy iM.
T. T. lleByeHKa IPOIEMOHCTPYBAB BIIEBHEHE I10/I0JIAHHSA CKJIQ/HUX ITOTOTHUX
YMOB 3 BUCOKOAMILTITYJHUMU TeMIIEPATYPHUMH CTPUOKAMU B3UMKY 2021 P.
¥ I yac Bererailil BJIITKY, 3 BEJIMKOIO KiJIbKICTIO CIIEKOTHHX JHIB, IIIBUKO
3afHAB HA/IAHUH MIPOCTIP 3 BUPA’KEHOIO I'e0IJIACTUKOIO.

[IpukiazoM YCIIIHOI €KOJIOTIYHOI PEKOHCTPYKINl peKpeariiHoi
TEepUTOPIi He TiJIbKK y XapKOBi, ajie i B YKpaiHi € peastizailist IpoeKTy « BogHo-
neizakauit mapk «Cap:kuH fp», IKUH y BEpeCHi 2020 POKY 0O/lepKaB IPaH-
nipi I HamionanpHo1 pemii 3 1anAmadTHOL apXiTEKTypH 1 caZoBOTO AU3aNHY
B HOMiHaIlii «PeHoBaIlis 1 peBiTamizaiis Teputopiti». IIpOEKT HeMOHCTPYE
n0aiIvBe CTaBJIEHHSA JI0 ICTOPUYHOIO JIAaHAIIAdTy i B TOH Ke Jac pearizye
CYJaCHUU KOHTEKCT HAaIIOBHEHHSI MiChKOTO JIaHAIIA(Ty HOBUMU (PYHKI[IAMU
i dopmamu mpocropy. MakcumasibHe 30epeKeHHs MPUPOAHUX 1 MITyIHUX
KOMIIOHEHTIB BOJHO-TIEH3aKHOTO MapKy (penabedy, pOCIMHHOCTI, OIOBETY,
BOJITHHX 00 €KTIB) /IOTIOBHEHE CYYaCHOIO T€OMETPI€I0 MIMOXiTHUX ITPOCTOPIB,
BEJIOZIOPI?KOK, TEpUTOpPIN 13 3akpimieHNM QYHKIIOHIOM (CIIOPTUBHI,
JIUTSYi 30HHU), BIZIKPUTTS HOBUX TOUOK €(DEKTHOTO Bi3yasIbHOT'O CIIPUHAHATTS
3aKPIIUIIOE YHIKAJIbHY POJIb BOAHO-TIeH3akHOTO Napky «CapxkuH fp» He

Puc. 3. BogHO-neli3aKHUN TapK Puc. 4. BogHo-nefi3aKHAM ITapK
«Capoxun fp», Xapkis, 2021 p. «Capxxus Ap». CTBOpeHHS Ira30HY

3 I'PYHTOIIOKPUBHUX POCINH
Fig. 3. Sarzhyn Yar water-landscape

park, Kharkiv, 2021 Fig. 4. Sarzhyn Yar water-landscape
park. Works for the lawn from ground
cover plants
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TIJIBKU B SIKOCTI €KOJIOTIYHOTO KapKaca MicTa, a i1 poOUTh iCTOTHUH BHECOK
B MHCTEIITBO CTBOPeHHs 00pasy cydacHoro wmicra (puc. 3) (O. O. Toso-
J060Ba, O. I. Kanunoscwkui, O. C. IllamoBasnora, C. 10. Kipeesa, 2020).

[IpUHITUTT BUKOPUCTAHHS TOTEHIiay MPUPOAU JJISI CAaMOMIATPUMKH
CepeloBUINla aKTyasdidyBaB cTBOpeHHS B CapKHHOMYy Spy TasoHY 3
I'PYHTOIIOKPUBHUX POCJIVH, 3aBJKUA SIKOMY PEKpealiiHuN MpOCTip MapKy
[IEPETBOPUBCA B «KUBY TKaHUHY» JaHmmadry. s CTBOPEHHS Ta30HY
HeOoOXi/THO BUKOPHCTOBYBAaTH I'DYHTOIIOKPHBHI POCJIMHU, SIKi BiJIMTOBiAAIOThH
TaKUM BUMOTAaM: BHUJIM 1 KyJIbTUBApW TOBUHHI MaTH BUCOKY IIBHUJIKICTh
PO3MHOMKEHHS, 3/IaTHI /0 IIBUJKOTO CTBOPEHHS SKiCHOTO POCTUHHOTO
MTOKPOBY, B TOH 7K€ Yac 3aXOTJIEHHsI TPOCTOPY TOBUHHE Oy TH KOHTPOJIHOBAHUM.
BaxxJimBUM KpHUTEPIiEM IIPH BiZIOOPI € TaKOK TPUBAJIICTD iCHYBaHHS ITOCAIKU
I'PYHTOIIOKPHUBHUX POCJUH NPHUOJIU3HO B 20 POKiB. Buau, sKi moTpioHO
OMOJIO/IZKYBATH IiC/IA JEKIIbKOX BEreTalliiHUX CE30HIB, MAJIOI[iHHi.

TakuM BEMOTaM BiIIIOBI/IAI0OTh BU/AM 1 KyJIbTUBApH Te€paHi, MAHKETKH,
KOIIUTHIO, OpyHHepHW. 3acJyroByE€ Ha YyBary CIeLiaJIiCTiB IKypaBellb
BEJINKOKOPEHEBUIIHUH, a00 repaHb OajIKaHChKa, a00 BEJIMKOKOPEHEBUIIHA
(Geranium macrorrhizum) — 10BroKuBy4a pOCJIUHA 3 TPUBAJIUM IE€Pi0IOM
IBITIHHSA, fIKa CTBOPIOE PIBHUM KWJIUM 3 OKPYIJIOTO TJTHOOKO POB3JIIEHOTO
CBITJIO-3€JIEHOTO JIUCTS 3aBJSKH IIBHUJIKO HAPOCTAIOUOMY KOpeHeBwHIy. Lls
MIOCYXOCTilKa pOCJIHA TPUBA0JIMBA IPOTATOM yCi€l BereTarlii, Ma€ IpUEMHUN
MII[HUH apoMaT KBITiB i JIUCTsI, 00pe pPO3BUBAETHCA HA COHAYHUX MICIAX U
ITiJT a’KypHOIO TIHHIO BUCOKUX JiepeB. KopeHeBuIa po3TaiioBaHi HEIJIMO0KO,
MPAaKTUYHO HA MOBEPXHI TPYHTY, TOMY KOHTPOJIIOBAaTH HeDaKaHWU 3aXBaT
TEPUTOPII FepaHHI0 BeJINKOKOPEHEBUIIIHOIO /Iy Ke JIETKO [4].

[ PYHTOIIOKPMBHOIO POCJUHOK BHUOOPY JUIsl CTBOPEHHs Ta30HHOTO
MOKPUTTS TiJi KPOHAMH BHUCOKUX JIEPEB Y BOJIHO-TIEU3KHOMY IapKy
«CapkuH flp» cTaB KONMUTHAK €Bpomencbkuil (Asarum europaeum L.),
SIKUU 3aTHUN YTBOPIOBAaTH B MOHOIIOCAJIKaX IMUIPHUU HU3BKUHM KUJIUM 3
OJICKYYOTO TEMHO-3€JIEHOTO JIUCTS, 10 CJIYTYE YyT0BUM (GOHOM /IS IHIITUX
POCJIMH, HANPUKJIAJ JJIg TAllopoTel, KylIMHU, XOCTH, aHeMOoHHU. Ha puc. 4
BioOpaskeHui nepion ¢popmyBanHs B Cap:kuHoOMYy fpy Takoro AiHicHO IpH-
POAHOIO Ta30HY, IKUM MaKCHMAaJIbHO BiNIOBiZla€ BTLIEHHIO €KOJIOTIYHOTO
HiZXOy IpH OOJIAINTYBAHHI BIIKPUTUX PEKpeariiHuX IpocTopiB. I'a30H 3
KOIIUTHIO SIKICHO 3MiHHUTH KOJIODUCTHUKY ITIOBEPXHI 3€MJIi, HACUTHUTBH 11 TEMHO-
3€JIEHOI0 JIMCTSHOI TeKCTypolo. He3HauHa moTpeba y A0/l B TOEAHAHHI 3
MPOSIBAMU TAKUX €KOJIOTIYHUX (QYHKIIH, SIK YTPUMAaHHSA BOJIOTH, OYUIIEHHS
MOBITPSI, HAaCHMYEHHS HOr0 KHCHEM, IIEPETBOPIOE L€l eJIeMEHT B3€JIeHOi
iHPpPaCTPYKTYpH v hakTop 3a0e3neUeHHs CTIHKOCTI cepeoBHUIIA.

ABTopamu Oysia TIpoBeieHa iHBEHTapH3allisi Ta30HHUX HacaKeHb
Ha Tepurtopisx IlleBueHkiBcbkoro ta Cio0ifchkoro parioHiB M. XapKoBa.
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OcHoBy 3esieHoi iH(ppacTpykTypu IlleBUeHKIBCHKOTO PaliOHY CKJIQ/IA0Th:
eHTpasibHUY MTAPK KYJIBTYPH Ta BiimounHKY iMeHi M. l'opskoro, Caz imeHi
T. T. IlleBuenka, Jlicomapk, OsiekciiBcbKUM Jyromapk, boraHiuHui can
XapKiBCbKOTO HalliOHAJIBHOTO yHiBepcuTery iMeHi B. H. Kapasina, a Takoxk
HEBEJIMKI CKBepU Ta MapKu. [HBeHTapu3alliiHa KapTa MiChbKUX Ta30HHUX
Haca/pkeHb [1leBueHKIBCHKOTO paiioHy M. XapKoBa IIpe/icTaBIeHa Ha PUC. 5.

3arajpHa KiJTbKICTh IUISTHOK 3 TAa30HHUM MTOKPUTTSM B ITapKaX, CKBepax,
OyabBapax, JIicolmapKy, Ha 00’€KTax JKHUTJIOBOI Ta IIPOMHUCJIOBOI 3a0y/10BU Ha
Teputopii IlleBUeHKIBCHKOTO paliOHy CKJIajia 2029 00’€KTIB i3 3araJibHOIO
wIomero 6,57 kM2 [9].

PesysibTaTh KOMILIEKCHOTO OIIHIOBAHHS SIKOCTI FA30HHHUX HACaJ»KEHb
[ITeBueHKIBCHKOTO paiioHy M. XapKoBa HaBezleHi y Tabsuili 1. OIiHIOBaHHS
B 0ajlaX TMPOBOJIMJIOCS 3a SIKICTIO BHOBOTO CKJIAJy TPABOCTOIB Ta SIKICTIO
MMPOEKTHOTO TIOKPHUTTS TPABOCTOIO TA30HHUX Haca/keHb IIleBUeHKIBCHKOTO
paiiony M. XapkoBa. fKicTh ra3oHiB BapitoBajia Bijl BiIMiHHOI — eTaJIOHHI
razonu B Cany im. T.T. IlleBueHka, /e BiH T'yCTHUH, IHTEHCHBHO-3€JIEHUH,
OJHOPIAHUK 3a BHJAOBHUM CKJIaZioM (100% B3JIaKOBHUX POCJIHH), JI0 A00poi,
3a70BLIBHOI Ta HABITH He3a0BLIBHOI Ha IHIINX yoKaliax [IleBueHKIBCHKOTO
paitony M. Xapkosa.
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im. T. IlleBuenka
Fig. 5. Inventory of the lawn grass
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T. G. Shevchenko park
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Tabauusa 1
KommiekcHa OIfiHKa SIKOCTi Ta30HHUX HACAXKEHb
[ITeBueHKIBCHKOTO paiioHy M. XapkoBa [9]
OuiHka OuiHka
KinbkicTb | npoekTHOro BWOOBOrO KomnnekcHa PiBeHb skocTi
O6’ekT LiNAAHOK, NOKPUTTSH cknagy oLjiHKa SIKOCTi, ra3oHHOro
WT. TpaBOCTOl, | TPABOCTOIB, Ganu TpaBoOCTO
6ann 6ann
Cap imeHi 117 5 5 25 BiamiHHWUR
T. I. LWeByeHka
CkBep «23 CeprHsi» 2 5 5 25 BigMiHHWUIA
23 4 4 18 HoGpwn
10 3 3 9 3agoBinbHUN
3 1 2 2 Hes3apgoBinbHui
TepuTopis 6ins 4 4 4 16 [o6pun
CT. M. «BboTaHi4Hnn . _
cany 1 3 3 9 3af0BinbHUI
4 1 2 2 Hes3apoBinbHui
CkBep Ha 11 4 5 20 Oo6pun
Byn. Knoukiscekin 14 3 3 9 3an0BinbHuI
10 1 2 2 HesapnoBinbHuin
CapxuH Ap 17 5 5 25 BigmiHHW1A
47 4 5 20 Ho6pui
8 3 4 12 3apoBinbHUI

CkBep «23 CepIiHA» BKJIFOYAE 23 AITHKA 3 TA30HOM, SIKUN Ma€ TI00pUn
CTaH, 10 JIAHOK — 3a70BLIbHUN. [IpOEKTHE MOKPUTTA OiJIBIIOCTI AiISTHOK
3IMKHyTe-MO3aiuHe, 32 BUJOBUM CKJIAJ[0M POCJIHH 3JIaKU CTAHOBJATH 80 %,
IIpOTE€ HEe3HAYHa KiJIbKICTh AUISHOK Ma€ He3aJI0BUIbHUH piBEHb SKOCTI,
nepeBakae pyAepayibHa POCIIMHHICTD (puc. 7) [9].

JIiJITHKY IPUPOJHOTO Ta30HY OUIA cTaHIil MeTpo «bBoraHiuHui can»
(puc. 8) maroTh H00OpHUH, 3a0BIIBHUN Ta HE3aI0BUIBHUI PiBHI I[0/I0 SKOCTI
TPaBOCTOIB, B OT0O CKJIAZi € He TUIbKH 3JIaKOBi, a i aJBEHTHUBHI POC/IMHH.
IIpoEKTHE TOKPUTTS HA OKPEMUX IUITHKAX OJTUHUYHO-PO3/TLTbHE, OZTUHIYHO-
IPYTIOBe, KOHCTUTYITIiHA CTPYKTYPa BU0OBOTO CKJIA/y 3a 3JTAKOBUMHU TPaBaMuU
CTaHOBUTH JiHIe 30 %. Ha minsgHkax i3 3IMKHYTO-MO3aIYHUM MOKPUTTAM
(80 %) 3makoBi TpaBH CKJIa/1al0Th 70 % [9].

JoOpuii piBeHb SKOCTI IPOEKTUBHOTO MOKPUTTS MAIOTh 70 % Tra30HHUX
ninsaHok y CkBepi Ha Bys. KitoukiBepkill. XapakTep TPaBOCTOIB 31IMKHYTO-
MO3aiYHMH, 32 BUJIOBUM CKJIa/IOM POCJIMH 3JIaKU CTAaHOBJIATH 80 %. B Mexkax
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Puc. 7. IuBeHTapu3ania ra30HHUX Haca/XKeHb CKBepy «23 CepIHA»

Fig. 7. Inventory of the lawns in The 23-rd of August green site

CKBepY CIIOCTepiraeTbcsA 3HaUHA KIJIBKICTh IPOTONTAHUX CTEXKUHOK, AKI MAIOTh
JI0JIaTKOBE AHTPOIIOTeHHe HABAHTA’KEHHSA HA TPABOCTIH Ta HOTIpIIyIOThH
3araJibHUM BUJT peKpeariiHoi 30HU (puc. 9). 3a BHIOBUM CKJIQJIOM Ta
IIPOEKTHUM MOKPHUTTAM ra3zoHu CapskuHoro fpy micis peKOHCTPYKILI,
IIPOBEJIEHO] ¥ 2019 p., MAIOTh BiAIMIHHUI PiBeHB AKOCTI (puUc. 10).

OcHoBy 3esieHol iHGpacTpykTypu CiobifiIcbKOTO palioOHY CKJIaJIal0Th:
napk MamuHOOYIiBHUKIB (KOJUIMHIA IapK KyJbTYPH 1 BiJJIIOYNHKY
iM. ApTema), r(pOMazICbKUI IapK KYJIbTYPH i BIATIOUHHKY « MeTasticT», a TaK0XK
HEeBEeJINKI CKBEPH Ta MapKH, III0 PO3TaIIOBaHI M0OIM3y Oy/liBesb, aBTOOPIT,
CTaHIiH MeTpo Toino. HaiOibl 3a IJIOIIE CTAIN eKCIIEpUMEHTATBHUMU
JIUITHKAMU y TIPOBEJIEHH] iHBeHTapU3aIliiHUX JOCJIi/I?>KeHb HaBeCHI 2020 p.
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Puc. 8. IHBeHTapU3allisi ra30HHUX
Haca/KeHb Oijis cTaHIIil MeTpo
«Boraniunuii cag»

Fig. 8. Inventory of the lawns near
Botanical garden metro station

Puc. 9. [uBeHTapHU3alis
Ta30HHUX HACAJ[?KEHb CKBEPY
Ha ByJ1. KJTOUKiBChKil

Fig. 9. Inventory of the lawns in green
site located on the Klochkivska street
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BHBUEHHSI CHIAZIIMHU Ta MiAKIIOYEHHS /10 T0CBiLY KpaiH v4

(puc. 11). Jlokarii Ta30HIB Ta TpPaBO-
CTOIB Ta30HHOIO THUILy, sIKi Oynn
MIpEeIMETOM ITPOBE/IEHOI 1HBEHTApH-
3allii, MaTh IUIOILY 129932 M2, IpHU
IIbOMY ILJIOIIA Ta30HIB Ta TPaBOCTOIB
Ta30HHOTO TUITy 3 HE33/I0BUIBHUM
CTaHOM JIEPHOBOTO TIOKPUTTS CKJIA/IA€
86913 M2, TOOTO 66,9 % 3arajabHOI
IUIOINI OOCTeKEHOI TepUTOpil Jist
BUKOHAHHS CBOIX €KOJIOTIYHHX Ta
ecTeTUYHHNX (YHKIIH 1oTpedye Mmpo-
BEJIEHHA PEKOHCTPYKIIHHUX JIaHA-
madTHuX pobit [10].

3 oAy Ha, IO JIIOAWHA TIPU
x071b01 10 30 % uacy nuBUTHCS COO1
My HOTH [11], CHOPUUHATTA HEIO

YMOBHI NOYHANEHAR
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Puc. 10. InBeHTapU3aIis ra30HHUX
Haca/kxeHb «CapxxuHoro Apy»

Fig. 10. Inventory of the lawns
in Sarzhyn Yar

TTOBEPXHI 3eMJIi € BOJKJIMBOIO CKJIAZI0OBOIO €EMOIIIHHOTO BIUTUBY CEPEAOBUINA,
1 I10sIBa B CTPYKTYPi TOKPUTTS 03€JIeHEHUX (parMeHTIB pi3HOI KOHpIryparrii
Bi/IHOCUTBCSI /10 ICTOTHOTO pEe3epBYy B IIJIBUIIEHHI IcuxodiziosoriaHoro
BILUIMBY IPUPOJHUX €JIEMEHTIB MiCbKUX BIIKPHUTHUX IIPOCTOPIB HA JIIOAUHY.
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Puc. 11. EkcriepumeHTaIbHI
JIISTHKY 3eJ1eHo] iHppacTpyKTypu
Cn06izchKoro panioHy

Fig. 11. Experimental sites of green
infrastructure in Slobidskiy district

Tepirtopia HacamieHHs
Yopriacerud. i
ANBLL TOPHZOHTATHOTO
EHONNO: i
npagogut
Jaepcumen

Tepiopia Kacamkerns
Fa30HHOrO TPABOCTON

METRO
@
TpdgaiEane
M

0 Hota Mowr

oy evidee) SN =

| §
AE——1 (\\‘ 185
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Fig. 12. Parking area near METRO mall,
locations with juniper and rolled lawns
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CwibHI Ta c1abKi CTOPOHU TPAJIUIIIMHIX 3JIAKOBUX Ta30HHUX HACA/IPKEHb
IpoaHaIi30BaHi aBropamu 3a jionomoror0 SWOT-anamizy ¥ mpesicraBiieHi y
tabsuii 2. Cepesi CUJIBHUX CTOPIH Ta30HHUX HACA/XKEHb CJIIJT BUJUINTH iX
37aTHICTh /10 PEryJsllii MOBEPXHEBOTO CTOKY Ta IIOKPAIIEHHS CaHiTapHO-
TiTIEHIYHUX YMOB TEPUTOpii. 3eJIeHWH KOJIp Ta30Hy B3HIDKYE «CipicTh»
MiChKHX TEPUTOPIH, IIOKPAIIYE ICUXOJIOTIYHUH CTaH, CIIYTYE MicIieM BUOOPY [JIs
BIIMIOUMHKY Ta peKpeawniiiHoil AisutbHOCTI. [IpoTe ra3oHHI TPABOCTOI 3a3HAIOTH
3a0py/ITHEHHS1, CTBOPEHHS Ta30HIB BUCOKOBApTicHE [9].

Tabauysa 2

CwibHi Ta cJ1a0Ki CTOPOHU TPAAUITIHIX
3JIAKOBUX TA30HHUX HACAKEHB [9]

dyHKUIT TepuTopii
OOCNiOXKEHHs!

2. 3axucT Bif BOAHOI | BITPOBOI eposii.

MapameTpun . .
P ) P CwunbHi CTOPOHM Cnabki cTopoHu
OLIiHKN
EkonoriyHi 1. Perynsiuisi noBepXHEBOro CTOKY. 1. BubarnmeicTb Npv BUPOLLYBaHHi

Ta gornsgi (notpeba B
MiHeparnbHOMY >XWUBMEHHI,
3POLLIEHHI, 3aXMCTy Big XBOPOO,
perynsipHa CTpuxka).

3. 3BOOXEHHS Ta 3HWKEHHS
Temneparypu noBsiTps.

2. 3MeHLEeHHS BUAOBOI
Pi3HOMaHITHOCTI

BnnuB Ha/Big
HaceneHHs

1. MoninweHHs NCUXOMNOriYHOro CTaHy
(3HVKEHHSI CTPECOBOrO HaBaHTaXKEHHS),
BiHOBMEHHS Npavue3naTHOCTI.

1. 3abpynHeHHs TBepAnMM
nobyToBumMYM Bigxoaamu.

2. CnpusTnvea TepuTtopis Ans
BiAMOYMHKY, pekpeaLinHOol QisnbHOCTI.

2. MNpAmMi MexaHiyHi
NOLUKOAXKEHHS1 aBTOTPaHCNOPTOM
YN HaCeneHHsAM.

[lekopaTuBHICTb

1. OcHoBHWI NaHaLWwadTOyTBOPIO-
0uMI | 06’eQHYOUNIA ENEMEHT, OCHOBa
PO3MiLLEHHS AN 3eMNEeHNX HacaaXKeHb.

1. HepgocraTHili piBeHb
(hiHaHcOBOro 3abe3neyeHHst
y chepi 03eneHeHHs micta

2. MNpnBabnueicTb pekpeauiiHmnx
TEePUTOPIN, 3HMKYE edeKT «CipoCTi»
MICbKVUX TEPUTOPIN.

2. Bucoka BapTicTb MaTepianis,
pobiT, ycTaTKyBaHHS

Pesysibratu aHaJi3y MOMJIMBOCTEN TAa PHU3UKIB Fa30HHUX HACA/KEHb
npejicrapyeHi B Tabs1. 3. MorKHA BUBHAYUTH TaKi MOKJIMBOCTI, SIK ITiIBUILIEHHS
3/IATHOCTI JIOBKULIA JI0 CAMOPETYJIAII] Yepe3 CTBOPEHHSA CTIMKUX (DiTOIEHO3IB
ra30HHUX HACA/PKEHb, I0sBA HOBOI €KOJIOTIYHOI Hilmi /I MiKpOOpraHi3MiB
1 POCJIVH; TIOKpAIlleHHS CAHITAPHO-TIMIEHIYHUX YMOB Ta PEryJIIOBAHHSA
TerioBoro OasaHcy. IIpoTe mpu CTBOpeHHI Haca/PKeHb MOXKYTbh BHHHKHYTH
PUIBUKH, 30KpeMa 3MiHa €KOJIOTO-MEJIOPATHBHUX IMOKA3HUKIB I'PYHTY IPH
HaAMIpDHOMY 3pOIIyBaHHI, [erpajailis HasBHHUX Ta30HHUX Haca/KeHb
BHACJIIZIOK HEJOTPUMAHHS TEXHOJIOTII OTJIAY 32 TA30HOM, YKYCH KJIIIIaMU
JIFOZIeW Ta TBApWH IPU BiACYTHOCTI 0OpOOKM NAapKOBHX H JIICOIAPKOBHUX

TEPUTOPIH.




3eneHo-01akuTHA iHGPACTPYKTypa B MicTaX HOCTPA/ITHCHKOTO IIPOCTOPY:
BHUBYEHH CIQ/IIIMHU TA MiZKJII0YEHHS JI0 IOCBi/ly KpaiH v4

Tabauys 3

Mo>KTMBOCTI Ta PUSHUKU BUKOPUCTAHHA A3OHHUX HACAIXKEHb

MapameTpu
OLiHKM

MoxnusocrTi

Puankun

ExonorivHicTb

1. HoBa ekonoriyHa Hiwa ans
MiKpOOpraHi3aMiB, POCIUH.

1. 3miHa ekonoro-meniopaTMBHMX
NMOKa3HWKIB 'PYHTY Npu HagMipHOMY
3pOLLYBaHHi.

2. MokpalleHHs caHiTapHo-
ririeHiYHMX YMOB, peryrnoBaHHs
Tennosoro 6anaHcy.

2. [erpagauisi HassBHUX ra3o0HHUX
HacaXeHb BHACNIAOK HEAOTPMMAHHS
TexHonorii Aornsay 3a ra3oHOM.

3. 3paTHicTb AoBKINNs Oo
camoperynsuii Yepes CTBOPEHHS
CTIIKMX (PITOLIEHO3IB Y Yaci i
npocTopi.

3. Ykycu kniwamu nogen ta TBapuH
npu BigcyTHOCTi 06pobKM NapKOBUX i
niconapkoBMX TEPUTOPIN.

Bnaroyctpin

1. Bucokun piBeHb 3aLikaBneHoCTi
MicueBoi Bnaaw.

1. DediumT GromKETHMX KOLUTIB.

2. Bucoka cobiBapTicTb.

3. MNepeBuLLEHHS JONYCTUMKX
aHTPOMNOreHHNX (pekpeawinHmx)
HaBaHTaXeHb Ha TepPUTOPIi 3 ra3oHaMu.

2. EctetnyHa npuBabnueicTb,
OpeHayBaHHs MicTa.

4. HepoTpyMaHHsi TEXHOMOTIN Ta HM3bKa
SIKICTb BMKOHaHHS pobiT nepcoHanom

CTBOpeHHSI SKICHUX Ta30HHHUX HAaCa/KEHb VCTaJI0E€ HOBI BHCOKI
MOKJIMBOCTI IOJI0 €KOJIOTIUHUX TIOCIYT 3eJIeHOl iHGPacTpyKTypu Jis

MIiCBKOTO IIPOCTODY,

30KpeMa HaJa€ BIIKPUTUM MICbKUM JIOKAIiAM

eCTeTHUYHOI NMpUBAOJMBOCTI, crpuse OpeHayBaHHIO Micta. CepeJl pU3HKIB

MOJKHA BUIUTHTH JIe(MIilUT OJPKETHUX KOIIITIB,

BHCOKY COOiBapTicTh

CTBOPEHHA SIKICHOTO Ta30HYy, HEJOTPUMAHHSA TEXHOJIOTiH, HUBBKY SKICTb
BUKOHAHHSA PO6IT IIEPCOHAIOM, IIEPEBUINEHHS JTOIMYCTUMUX aHTPOIIOTeHHUX
(pexpeallifHNX) HABaHTA’KEHDb HA FA30HHUX JIOKAIifAX.

BrupoBajpkeHHs y 3eeHy iHQpPacTpyKTypy MicTa albTEPHATHBHOTO BUIY
Tra3oHy — SUTIBIIEBOTO JIO3BOJIUTH HE TiJIbKU e(PEKTHUBHO ITOCHIUTH €KOJIOTIUHI
Ta ecreTwuHi GYyHKII 3eeHOl iHPACTPYKTYpH, ajie W 3HAYHO, Y [ECATh
pasiB, 30epiraTu KOIITH MicIieBUX Or0/keTiB. CTBOpPEHHS caMe TaKOTrO Ta30HY
IIPOIIOHYETHCSA 32 IOTIOMOTOI0 KYJIbTUBAPIB SJTIBII0 TOPU30HTAIBHOTO (Junipe-
rus horizontalis), 3oxkpema KyibTuBapy ‘Prince of Wales’, stkuii 6yB crieriaabHo
CTBOpeHUU ceJiekiionepamu KaHaymm 711 MichbKOTO O3ejieHeHHs. 1ls1 1uiac-
TUYHA POCJIMHA € CTIHKOIO JI0 TOCYXH, BUCOKUX 1 HU3bKHUX TEMIIEPATYp, HE
BHMAara€ BUCOKHUX arpogoHiB, TOMy He MOTpe0ye Ii»KUBIEHHs, My IbUyBaHHS
Ta TOJIMBY, BUZAUIAE 3a 00y HAWOULIBIIy cepes IHIINX POCIUH KUTBKICThH
(itoHIIMAIB, Mae BHUCOKY eCTeTUYHy BHpa3HICTh, (OpMye HOBI CTaHAAPTH
nus3aiiHy Mickkoro JaHamadTy. Jlokamii 711 mpoBefeHHSA PEKOHCTPYKILl
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Tepertopix wacxrxmoa
ARBUL [OPHICHTATRHOCD

Puc. 13. TepuTOpis B3XOBXK Puc. 14. Tepuropis 6 craHmii MeTpo
aBroMaricrpasi M18 1o mpocrekry «MeTP0_6“Yﬂi{3HHKiB», 3aIPOIIOHOBAHI
Tarapina, 3aIpOIIOHOBAaHI JIOKAI1 JIOKaIlLl AMBIEBOTO Ta PYJIOHHOTO
SUTIBIIEBOTO TA PYJIOHHOTO Ta30HIB Tra30HIB

Fig. 13. Area along M18 highway, Fig. 14. Area near Metrobudivnykiv
Gagarin prospect, locations proposed metro station, locations proposed
for juniper and rolled lawns for juniper and rolled lawns

TPaBOCTOIB ra3oHHOro THILy C106iZICHKOT0 paioHy 3a JOIOMOTOI0 CTBOPEHHS
SITIIBIIEBUX T'A30HIB IIPEZCTABJIeH] HA pUCYHKaX 12—-16.

Hanpuxian, mapk «Metasict» mMae 06;u3bko 66,9 % He3a[OBiIBHOTO
ra30HHOTO IOKPUTTA. Uepe3 Te, IO HAapK Mae€ JEePEeBHY POCIUHHICTS,
CJII BHUKOPHUCTOBYBAaTH YepPryBaHHSA PYJIOHHOI'O Ta SUIIBIEBOTO Ta30HY,
pO3MIIIyI0OUM OCTAaHHI Ha BIAKPUTHUX [UISHKAX MapKy. 3BEPHEHHA [0
«30JIOTOTO TIEPETHHY» JO3BOJIUTh YHUKHYTH MOHOTOHHOCTI, JIOCATTH

- may

P * Tepariopes s axaesain
e S g AT

=
1
]
/
Puc. 15. [Tapk «Meramict», tokarmii Puc. 16. Tepuropis 6is 31iTHOL
SUTIBIIEBOTO TA PYJIOHHOTO Ta30HiB CMYTHU aeponopry «XapKiB», JIOKaLil

SUTIBIIEBOTO Ta PYJIOHHOTO Ta30HIB
Fig. 15. Metallist park, locations
proposed for juniper and rolled lawns Fig. 16. Area adjucent to Kharkiv airport
runway, locations proposed for juniper
and rolled lawns
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BUBUEHH CHAJIIMHH Ta MiZKII0YeHHs /10 I0CBiLy KpaiH v4 m

CTBOPEHHS BUPA3HUX e(EeKTHUX KOMIIO3UIIIH, AKI JEMOHCTPYIOTh BTiJIEHHS
HOBUX CTaHZAPTIB IN3aliHy TapKOBUX IIPOCTOPIB.

BukopuCTaHHS ITOCAKOBOTO MaTepiairy, AKHH MOKIMBO BUPOIIYBAaTH Ha
KOMYHQJIPHUX IIJIITPUEMCTBAX MiCTa, AKi 3aliMar0ThCs 0J1arOYCTPOEM, T03BO-
JIUTH Ile 3HAYHO 3HU3UTHU BAPTICTh TEXHOJIOTiI CTBOPEHHS SUTIBIIEBUX TA30HIB.

3IACHUTH TIEIUIEHHS IPUPOAHOTO JaHAImadTy ypObaHiCTUUHOMY OTO-
YEHHIO MOYKJIMBO 3aB/ISIKA BUKOPUCTAHHIO PI3HUX BU/IIB HEBUMOTJIMBUX 3J1a-
KOBUX POCJTHH.

ExosioriuHa crnpsiMOBaHiCTh JIAHAIIA(THOIO IIPOEKTYBAHHSA, SIKA Xapak-
TEpHA JIJTs CbOTOTHIIITHHOTO Yacy, /1aJia MOIITOBX /IO PO3IIUPEHHS ACOPTUMEHTY
POCJINH, IPUUAOMIB IX 3aCTOCYBaHHS, 3Be€PHEHHS JaHAA(PTHIX apXiTEKTOPIB 1
JI3aiiHepiB 10 OaraTOpiYHUX TPaB STHUCTUX POC/IHH, 3 KOMOIHAIl PI3HUX BU-
JIiB SIKUX CTBOPIOETHCS POCJIMHHHUH ITOKPUB, 110 CIIPUHAMAETHCA SIK €IJUHE IIUTE.
3pocrae iHTepec JI0 MOBHOTO JKUTTEBOTO ITUKJTY POCJIHH, JI0 CE30HHHX 3MiH, JI0
BUJIOBUX (OPM POCTUH. 3’SIBJISIETHCS PO3YMIHHSI €CTETUKH 0araTopivyHUKIB,
0cOOJTMBO 3JIAKOBUIX TPaB y mepion mixkce3oHHsS. CydacHUH CTHIb IMOCAJIOK,
SIKUU ABJIAE XyJOKHIO CTUJTIZAII0 TPUPOHOTO CEPEIOBUINA, BUHUK TPAKTUY-
HO OJTHOYACHO Ha Pi3HUX KOHTUHEHTAaX B 70—80-Ti poku XX CTOJIITTS, 10 CBiJI-
YUTH IIPO HA3piIy noTpeby B HOBOMY OadyeHHi cajly i 3HMKEHHI TPY/IOBUTPaT
IO JIOTJIsATy 3a HUM. Lle caju HOBOI XBUJIi, KOHIIEIITIIO IKUX PO3POOUB BCECBIT-
HbOBifoMuti tanamadTHUH apxitektop ITitT Yaosbd. B ocHOBY cTBOpEeHHS ITUX
CcaJliB MOKJIaJIeHa i/iest CTBOpEHHS MAaTPUUHKX HACA/[?KEHB, OCHOBY SIKUX CKJIa-
JTAIOTh CTPYKTYPHi OaraTopiuHUKH, fAKi J00pe TpUMAIOTh (popMy, HE PO3BAIIIO-
I0ThCsI, 30€PIraloTh IeKOPATUBHICTh O0€3 00Pi3KH i B 3MMOBUH 1EPio/], CTIHKI 710
Oyp’siHIB i He CKJIa THI y TOTJIsA/Al. Taki pOCJIMHY CKIIaIal0Th OJTU3HKO 70% ILIOIII
BiJTl BChOT'O 00CATY ITOCAJIOK. Perrta 30% CKJ1a/1al0Th POCIMHU «HAIIOBHIOBAYI»,
SIKI CJIYTYIOTH JJIS1 TIOCWJIEHHSI €CTeTUYHOIO BIUIMBY 34 PaXyHOK OAapBHCTOCTI
IBiTIHHA a00 3a06apBJIeHH: JUCTA. BUMoru mozo crabiyibHOI IEKOPATUBHOCTL
JUTA POCTIUH «HATIOBHIOBAYiB» MEHII »KOPCTKi, TOJIOBHE — eCTeTUYHA MPUBa-
OJIMBICTH ITi/] Yac MBITIHHA 1 KOHTPACT 3 «MAaTPUYHUMU» POCIMHAMH [12].

s cTBOpeHHs caziiB HOBOL XBWJII ¥ XapKOBI MOXKJIMBO BUKOPHCTOBYBATH
BHCOKO/IEKOPATHUBHI KyJIbTHBAapH iMrieparty mutiHgpuyHoi (Imperata cylindrica),
MickaHTycy kutaticbkoro (Miscanthus sinensis), Mosinii 6;1akutHOi (Molin-
ia caerulea), npoca Bosocononi6Horo (Panicum capillare L.), mpoca mpy-
torozibHoro (Panicum virgatum), CTOKOJIOCY BEJIMKOKOJIOCKOBOTO (Bromus
macrostachys), BiliHUKy rocTpoksitkoBoro (Calamagrostisa cutiflora), saMe-
Hi0 rpuBacroro (Hordeumjubatum), Tpsicyuku cepennboi (Briza media), 3a-
Hnexsocty sinenoaionoro (Lagurus ovatus), MiCKaHTYCy IyKPOKBITKOBOTO
(Miscanthus sacchariflorus), ouepetnuky 3sudaiioro (Phalarisa arundinacea),
koBWwIn Bosocucroi (Stipa capillata), resikTOTpPiXOHY BiuHO3EJIEHOTO
(Helictotrichon sempervirens), BiBcssuutli cu3oi (Festuca cinerea).



280 = Green & blue infrastructure in post-USSR cities:
m exploring legacies and connecting to v4 experience

CepenHs BapTiCTh CTBOPEHHS 3JIAKOBUX HAaCA/KE€Hb CKJIaZA€ 500—630
I'PH/M2, 1110 B 3,5 Pa3u JIellIeBIlle 32 CTBOPEHHS KJIACUYHUX Ta30HIB METO/IOM
MOCIBY TPaBOCYMIIIIl Ta B 2,7—3 pasu JlelleBIle 32 CTBOPEHHS PYJIOHHUX Ta-
30HiB, a yTPUMAaHHS 3JIAKOBUX CAJ[iB Ha IIOPS/IOK JIElIeBIle, HisK yTPUMAaHHS
ra30HHUX HacapkeHb [9]. [TribHY yBary HeoOXiTHO IPU/TIJIUTH 3a3HAUEHUM
JIEKOPATUBHUM 3JIaKOBUM TpaBaM Ille ¥ TOMYy, IO I[i POCJTUHH CTBOPIOIOTH
MOTYKHY IEPHUHY, sIKa 37IaTHA YTPUMYBATH BEJTUKY KiJIbKiCTb BOJIH, 110 OCO-
0JIMBO aKTyaJIBHO ITi/ Yac JIUBHIB Ta BECHAHOTO TAHEHHS CHITY.

YceBigomooun Beimye3Hy pOJIb ra3oHiB, ¢axiBmi XapkoBa po3Tiisaza-
IOTh IUTAHHS CTBOPEHHS «Ta30HIB HAJl TOJIOBOIO». 3eJIeH] JJax! fIK eJIEMEeHT
3eJIeHOi iH(MPACTPYKTYpH 3/IaTHI KOMIIEHCYBaTU HEMOJIIK BUIHBHUX TEPUTO-
piii, JoaBaTH MpUBaOJIMBOCTI paliloHaM 3 IIIHBHOIO 3a0y/10BOI0, BUKOHYBATH
BaXKJIUBI €KOJIOTIUHI (DYHKIT1 yTpPHMAaHHS Ta ITIOCTYIIOBOTO Bi/[BE/IEHHS JOIII0-
BOI BOJH IIij] Yac CUJIbHUX OIIa/liB, CTBOPIOBAHHS IIPUEMHOTO MiKPOKJIiMATYy.

OTtxe, XapKiB BiJITHOCUTBCA 0 TUX MIiCT YKpaiHH, B SKUX OCTAaHHIM Ya-
COM aKTHUBHO IIPOBOAUTHCS €KOJIOTIYHA PEKOHCTPYKITisA 3eJIeHO01 iIHhpacTpyK-
Typu Micta. HeBUIasiKoBO, 10 HA [HOMY ITOYaTKOBOMY €Talli OHOBJIEHHS
3eJieHy iH(PPACTPYKTYpy HACUYYIOTh SIKICHUMH Ta30HAMHU, SIKi BHUCTYIAIOTh
SIK OCHOBHUH JIaHIIA(GTOYTBOPIOIOUHH 1 00 €HYIOUHI €JIEMEHT, CIYTYIOTh
(oHOM 1 OCHOBOIO /1711 PO3MIllleHHA 3eJIEHUX HACA/KEHbD, aPXITEKTYPHHUX Ta
IHIITUX CIIOPY/ ¥ SIBJIAIOTH COOOO0 JIIEBUI 3aci0 MMepeTBOPEHHA JaHAIIa(TIB.

Ak BigmOBiZb Ha cydacHi 3anmuTH 10710 GOPMYBaHHSA 3eJeHO01 iHdpa-
CTPYKTYpHU MiCTa BaXKJIMBO CaMe Ha IIbOMY eTalli IPUHHATH KOHIENI[ilo Oa-
raTOBapiaHTHOCTI POCJIMHHUX KOMIIOHEHTIB IIpU CTBOPEHHI ra30HY H, CIIU-
palyuch Ha NPUHIUIIN MaKCHUMAaJIbHOI BiIMOBIAHOCTI ejleMeHTIB 3eseHOl
iHPaCTPYKTYpH (PYHKIISAM IPOCTOPY, MiHiMasTi3alii BUTpAT Ha MOAAJIbIIY
MIZATPUMKY MiChKOTO JaHAmAadTy, CYMICHOCTI POCTHHHUX KOMIIOHEHTIB, 3a-
0e31eunTH CTIHKUI PO3BUTOK MiCHKOTO JAaHAIIAMTY.

30KpeMa CTaTyCHICTh 3HAUYIIHUX CYCIUIBPHHMX 00 EKTIB JIOPEYHO IIIKpec-
JIUTHU SIKICHUMH Ta30HAMHU, BUKOPUCTOBYIOUH TEXHOJIOTIIO YKJIQJIKU PYJIOHHOTO
ra30HY, Bi/IKPUTI POCTOPH MAPKiB, CKBEPIB O0JIAIIITYBATH ITie ¥ ra30HaMU 3 OLITO1
KOHIOIIIMHY, I'PYHTONOKPHUBHUX POCIHH, KYJIBTUBAPIB SUTIBITI0 TOPU30HTAIBHO-
IO Pi3HUX KOJIBOPIB Bi ICKPaBO 3eJIeHOT0, SK Y ‘Prince of Wales’, 1o rosy6oro
‘Winter Blue’, nmpupoasicts auaiadTie OrekciiBChKOTo JIyTonapKy miiKpec-
JINTH YUCJIEHHUMH JIyTOBUMU razoHamu. Ha TepuTOpisx mapkiB i ckBepiB
JIOLIUTPHO BJIAIIITOBYBATH CaJH HOBOI XBUJIi, sIKi BHUBATH e(eKT OJHOMAHIT-
HOCTI, HaJ]aJ[yTh MPUPOJIHOCTI PEKpeaIiiHUM TEPUTOPisAM, MPUBAOIIOI0YN
B MICBKi CaJ[il YUCJIEHH] BUJIN KOPUCHUX KOMaX.

TexHOJIOTis «3eJIeHHX JIaxiB» IIe He J0cATIa y XapKOoBi BEJTUKUX MacCIil-
TabiB. B TOM ke Uac 3eJ1eHi /1axy SBJISIOTh HOBI TBOPUYi 1 €KOJIOTIUHI pillleHHs,
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SIKI CyMICHO 3 IHIIMMH YCHIITHUMU IIPOEKTaMU y cdepi 03ejIeHeHHs 34aTHI
peastisyBaTH «aMOITHI IIJIaHN» B OpeH/IyBaHHS HAIIIOTO MiCTa K MiCTa KOM-

(opTHOTO IPOKUBAHHSA, CTBOPEHHS HOTO0 iMiKy (IUB. PO3aia).

Ha mamr morisiz, B o3eyieHeHHI M. XapKoBa moctae mpobieMa BUKOPH-
CTaHHS 3aCTapijioro acOPTUMEHTY TPOSIHJI, IKUU He BIANOBiJlae cydacHUM
VSIBJIEHHSIM PO MOXKJIMBOCTI POCJIMHHOTO KOMIIOHEHTY B CTBODEHHI Iepe-
TBOPEHOTO TAPMOHIYHOTO €CTETUYHO MPUBAOJIMBOrO MiCHKOTO CEPEIOBHIIIA.
Hagitp npu mnpoBeneHHi asAapTHUX PoOIT y HEAABHROMY MUHYJIOMY, 30-
Kpema Ha MaiiaHi 3aXUCHUKIB YKpainu, Oysiu BUCA/I?KeH] KyJIbTUBApU Yali-
HO-TIOPUIHUX TPOSH/ 3 XapaKTEPHUM TOOJTUHOKHUM I[BITIHHAM, AKi He BU-
SIBJISTIOTD JIOCTATHIO €KOJIOTIUHY IJIACTHYHICTD JI0 OIOTHYHMX Ta abi0TUIHUX
cTpeciB B yMoBax ypbocucremMu M. XapKoBa.

3a pesyspTaTaM¥ iHTETPOBAHOI €KOJIOTIYHOI OITiHKHY (TabJI. 4), /IS MiCh-
KOTO O3€eJIeHEHHS MOKHA PEKOMEH/IyBaTH KYJIbTUBApPH TPOSH/I TaK 3BAHOI
nauamadTHOl Tpymu, 3okpema ‘Cordula’ # ‘Tornado’, siki 3aBasku Gesre-
PEPBHOMY pSICHOMY KBITHEHHIO, CTIMKOCTI 10 abiOTHYHHX I Oi0THYHUX (aK-
TOPIB € BUCOKO JIEKOPATUBHUMU IIACTUYHUMH KyJIbTHBAPAMHU JIJIs1 CTBOPEHHS
KJIyMO, 60p/IIopiB. 3aC/IyrOBY€E Ha yBary MOMKJIMBICTh YTPUMAHHS ITUX KyJIbTHBA-
piB y KOHTeliHepHIN KysibTypi. Llel npuiiom 31aTHUI NO3UTUBHO BIUIMBATH HA
Xy/IO?KHIO BUPA3HICTh MiCHKOTO CEPEIOBUIIA, 3a0€3MEUNTH «BHCOKY KOHIIEHTPA-
ITiI0 Kpacu» ¥ BUPIIIUTU ITPOOJIEMU Tepe3NMIBITi. BHX0OAAUIM 3 KOMIIO3UIIHUX
MipKyBaHb, 3aCTOCYBaHHSI IOIOHUX aKIEHTIB HANOLIBIII JIOIBHO Ha IIiIX0/1axX
JI0 3HAUYIIUX CYCIIPHUX OYIUHKIB, IMIIIOXiTHUX IPOCTOPIB IMapKiB, CKBEPIB [9].

Tabauus 4

IHTerpoBaHa eKOJIOTiYHA OIliHKA KYJIbTUBAPiB TPOSH/T

snasmmadTHOIL rpymu [9]

IHTEHCMBHICTb o
. CrTinikicTb
Bumoru oo PO3BUTKY Y TpuBanictb o 3acTo
Kynestnsapu abioTNYHMX nepioa Beretauii; | Ta psiCHICTb
. . . - XBOpoO Ta CyBaHHs
dakTopiB apXiTeKTOHiKa UBITIHHSA : .
LWIKIQHWKIB
poCnuHn

‘Les Quatre Hesubarnueuii, Bucoka XBuUnsamu, Critkuin Knymoun
Saisons’ NnacTUyYHUN iHTEHCUBHICTb psicHe

PO3BUTKY, KyLL|

He 3aBXan

CUMETPUYHIN,

BUKUAAE «BYOKU»
‘Nadia Meil- | HeBubarnmsui, Bucoka XBUnamu, Crivikuin Knymoun
landecor’ arne KBiTu He iHTEHCMBHICTb

BUTPUMYHOTb JOLL, | PO3BUTKY, KyLL| psicHe

He 3aBXau

CUMETPUYHUN,

BUKNOAE «BYOKU»
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‘Tornado’ Heswbarnueun, Ky komnakTHui, | Besne- Crinkun Krnym6w,
NNacTUYHUA, LWiNbHWRA, pepBHe, Gopatopwu,
BiAMIHHO npaBunbHOT Oyxe psicHe KOHTEVHepn
BUTPUMYE cdopmun
oL, Bigusini
nesncTkn fobpe
obcunaroTbes

‘Cordula’ Hesunbarnuneuii, Ky, komnakTHuiA, | Besne- Crivikuin Knymb6w,
NNacTUYHUIA, LWiNbHWA, pepBHe, 6opatopwu,
BiAMIHHO npaBumnbHOI Oyxe psicHe KOHTEeNHepu
BUTPUMYE copmmn
oou, Bigugini
nentocTkv fobpe
obcynatoTbest

CTBOpeHHSI KIyM0O 3 OJHOPIYHUMHU KBITKOBUMH POCIUHAMH € JIA
XapkoBa TPaJINI[ITHUM €JIEMEHTOM O3eJIeHeHHs. Y XapKOBi KUIbKICTH JIIT-
HUKIB, AKi IOPIYHO BUCAKYIOTHCSA, Ma€ MO3UTHUBHY JMHAMIKY, 30KpeMa
KBITKOBOI IPOAYKIIil 0yJ10 BUCA/[?KEHO:

= 2006 pik — 444, O THC. IIIT.:

"= 2007 piK — 700,0 THUC. IIT.;

= 2008 pik — 17700,0 THUC. IIT.;

" 2009 pik — 2 100,0 THUC. IIT.;

" 2010—2020 pp. — 1800,0—2 100,0 THC. IIT.

Tak, y 2016 pori Ha o0’eKTax 3eJIEHOTO TOCIOJapcTBa Micta Oy
BHUCAQ/PKEHO 1 842 534 mT. kBiTiB. ¥ 2020 p. CKII «XapkiBzeneHOym»
pu/i0aB po3cajii OJHOPIYHUX KBITKOBUX KyJBTYD BapTiCTIO 21 MJIH I'DH.
3okpema Ha 3,15 MJIH TPH pO3caji Tarerecy BapTiCcTIO 15 TpH/O0x;
Ha 2,75 MJIH TPH — KOJIeyCy IO 14,52 T'PH/0j; Biosx — 10 21,9 'pH/0a; Ha
2,1 MJIH TPH; METyHil Pi3HOKOJIBOPOBOI — II0 14,04 TpH/OZ, a IETyHilo
aMIesapHy 10 20,88 rpH/0A, OGeroHio Ha 2,19 MJIH TPH 1O 14,58 TpH/O07.
Taxosx Oys1a mpuabana po3casia 6eroHii, Biosin, arepaTymy, MIaBJIil OJIUCKYJil.
Bcporo 6i1s 2 MUTH OJHOPIYHUX KBITIB [13].

Ha HaiOLIbIIN, 3-X ApycHIN MichKill Kym0i o 1p. I'arapina, korpa OyJia
CTBOPEHA B 2008 pOlii, IOPIYHO BUCAIKYETHCA OJIM3bKO QO THC. KBITiB, Ha ABOX
wiymbax: Ha repexpecrti Bys1. 23 CeprrHs i Bys1. KocMOHABTIB, Ha IIepeXpecTi ByJI.
23 Cepras i Bys1. O. Apora, BucamkyeTbes 6;1u3bk0 80 THC. KBiTiB. ITpoTsirom
OCTaHHIX POKIB ITpu 0(OPMJIEHH] KJTyMO B M. XapKOBI BTLTIOEThCSA YKPaiHChKH T
opHaMeHT. ¥ 2016 pomi HaBkosio namsatHuka T. I'. IlleBueHky OyJio
BUCA/[’KEHO KBiTH Y BUIJIAA] BuiinBanku. Ha tepuropii cagy T. I'. [IlepueHka
TaKo3K OyJIO CTBOPEHO KJIyMOW 3 ypaxXyBaHHSM HAI[iOHAJbHUX Bi3epyHKIB.
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Puc. 17. Caz im. T. T. IlleBueHKa, KMJIMMOBI KJIyMOu, 2021 piK
Fig. 17. T. G. Shevchenko park, carpet beds, 2021

Ha VYuiBepcuTeTchKili TipIli BucajKeHo KBiTkoBul [Iparmop Ykpainu. Hosi
TeMaTHYHI KBITHUKU «Mu yirobumo XapkiB» Ha TJIi Ta30HY OYJIO CTBOPEHO
Ha cxwiax Byaunb Jlepes’sinka, Hoeropoacekoi, ITorraBebkuii HIsax. Corif
BU3HATH, [0 MTAPaHI TEMAaTUIHI KBITHUKHY JOPEYHi K €JIEMEHT O3€JIeHEHHS
B IIEHTpPaJbHI YacTHHI MicTa, HAUPHUKJIAJ TeMaTu4yHa kiaymba «I'epbd
Xapxkosa» B Cazy im. T. I'. IlleBuenka (puc. 17) [14].

VY Toi# ke uac, CJTi 3a3HAYUTH, 10 YTPUMAHHA KIyMO 3 JITHUKAMU
BUMAara€ CHCTeMAaTHYHOTO JIOTJISAY Ta TATHE BUCOKI BUTpatu. /[0 TOTO K
baraTopiuHa TpakTHKa IOKa3ye, IO BHUCAKyBAaHHS PO3CAAN KBITKOBOI
MPOAYKITii TOYMHAETHCSA B KiHII TPABHSI-Y€PBHi, 1HO/TI i B GiJIBIII ITi3HI TEpMiHH,
mepioz] IEKOPATUBHOCTI IIPUIIA/Ia€ Ha YePBEHb-BEPECEHD, B POKHU 3 TIEPIITUMHU
HIYHUMUJ HETAaTUBHUMH TeMIIepaTypaMH Y BEPECHi 1 TOr0 MeHIIIe: Ha YepBEeHb-

Puc. 18. Kiymb6a Ha IIpuBOK3aIbHOMY Puc.19. Knymb6a B Cazy
Mai/1aHi, 4epBeHb 2021 P im. T. I'. IlleBueHKka, yepBeHb, 2021 p
Fig. 18. Flowerbed on the Privokzalna Fig.19. Flowerbed in T. G. Shevchenko

square, June 2021 park, June 2021
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ceprenb (puc. 18—19) oOMeKeHHSI BUKOPUCTAHHSA JIITHUKIB TOBUHHE CTAaTH
O/THUM i3 IpUHITUTIB (OPMYBaHHs 3€JIeHO01 iIHPPACTPYKTYPH, 110 J03BOJIUTD
MiHIMi3yBaTH BUTpaTH Ha HpPHU0AaHHSA Ta IOJAJIbIIE YTPUMAHHS KIyMO
3 OTHOPIYHMMHU JIEKOPATUBHUMH KYJIbTyPaAMH.

IMpurstaiom peasizarii Takoro migxoay € xiymou Canmy im. T.T. IlleB-
yeHKa, sAKi micaa pecraBparii Camy im. T. I'. IlleBuenka HaOysii HOBOTO
«POCJIMHHOTO HAIOBHEHHS» 3a /IOIOMOIOI0 BapieraTHOrO KyJIbTHBAPY
cBuMHYU 01101, 1leli JeKopaTUBHUM YarapHUK He BUMOIVIMBUH 10 POJIIOYOCTI
TPYHTY, BOJIOJIi€ BUCOKOIO 3IMOCTIHKICTIO, I0OPe yTPUMYETHCS B YMOBAaX MiCTa,
CTIHKUI 710 TIONMIKO/KEHHs XBOpobamu i mikigHukaMmu. Taki mocajiku Takok
MOTPeOYIOTh AOIJIAY, HATIPUKJIAL IIOPiYHOI (opMyrouoi oOpi3ku, aje mpu
[[POMY HEe BHTPAYalOThCs KOIITH MiCHKOTO OIO/[PKETY Ha I[OpiYHe MPUAOaHHA
POCJIMHHOTO MaTepialy, BAKOPUCTAHHS MOJIUBY i T. i. (puc. 20—21).

B xoHTekcTi MiHIMIBaIii BHTpaT Ha MOJajbllle IMATPUMAHHSA KBITHHUKIB
IIPOTIOHYEMO PO3IISTHYTH IS iX CTBOPEHHs KyJIbTHBAapH Oapbapucy TyHOepra,
III0 MAIOTh IIOBUIbHE 3POCTaHHA i IPaBUIbHY cheprudHy GopMy 3 I'yCTO po3Ta-
IIIOBAaHUM JICTSIM, ITypIIyPOBUM, sIK y ‘Bararess’, ‘ATporypiiypea HaHa', YKOB-
TO-30JIOTHCTOTO KOJIbOPY, sIK Y ‘TosmasiTa’, 3eJIleHUM BJITKY i SICKpaBO-4€PBO-
HUM, K ¥ ‘KobassT’, TEeMHO-ITOMapaHYeBUM 3 3KOBTOIO OOJIIMIBKOIO, SIK Y OJTHOTO
3 HAaWOLIBIII /IEKOPATUBHUX KyJIbTUBAPIB IIPOIIOHOBAHOTO BHU/LY ‘AZIMiperH .

JIst MiaTPUMKHM BUPA3HOCTI HA IMiJICTAaBl HPUHITUILY HIOAHCY aCOPTHMEHT
Gapbapricy MOKHA JIOTIOBHHUTH KyJIbTHBapaMu Tyi 3axifHoi ‘Little Champion’,
‘Danica’, ‘Little Giant’, sixi MmatoTh moibHI po3mipu i GopMy KpOHH.

Puc. 20. Kitymba B Caty Puc. 21. Kirymb6a B Camy
im. T. I'. IlleBuenka 6isns asei 3ipok im. T. I'. IlleBuenka 6insa Kackazy,
KiHo(decTnBaTI0 «XapKiBCHKHUH Oy30K», POCTIMHHUH MaTtepian — cBuAuHA Oina

POCJIMHHUH MaTepiasn — cBUMHA Oisa
Fig. 21. Flowerbed in T. G. Shevchenko

Fig. 20. Flowerbed in T. G. Shevchenko park, near Cascade, plant - Swida alba
park, near the Star Alley for Kharkiv

Lilac Cinema Festival, plant - Swida alba
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Puc. 22. BucokorraM00Bi KJIeHU TOCTPOJIUCTI KysisacTi ‘HaHa’ 1mo Bysui Akamemika
ITaByoBa Tay Camy im. T. I. IlleBueHKa

Fig. 22. High-stemmed pointed-leafed globular maples Nana along the Akademika
Pavlova street and in T. G. Shevchenko park

[IT06 yHUKHYTH MOHOTOHHOCTI, JIOIIUTBHO 3aCTOCYBaHHS CyYaCHUX MPHU-
OMIB KOMIIO3HITii POCTMHHOCTI 3 BAKOPUCTAaHHAM HaPOCTAIYOTO iHTEPBAITY
ab0 31 CTBOPEHHAM CMHCJIOBHUX I1ay3, IO JIO3BOJIAIOTH BUJIJIUTU IEBHI ap-
xiTekTypHi abo mpupoaHi AoMiHaHTH. [TuHAMIYHICTH KOHQIryparii pocyimH-
HOTO MaTepiajy OB SI3YEThCs, HACAMIIEDPE]], 3 BUKOPUCTAHHAM S-TIO[I0HUX
KPHUBHX, OUIBII TOYHO BiZIOMUX K cyma recta ta cyma reversa. Kontypu poc-
JIMHHOCTI, C/IiAy0uYn o0pucaM HMUX KPHUBHX, CTBOPIOIOTH eeKT PyXy y Ipo-
cTopi i MatoTh 6e3J1iY TOUYOK BUTITHOTO Bi3yasibHOTO CHPUUHATTA [11]. s
3aKpINJIEHHS] Y MICPKOMY CEPEIOBHUIINI XapaKTePHOI reoMeTpil MpUpOgHUX
dopm pocamHaMu BUOOPY MOKYTb CTaTH KyJIbTHBAPH CITipel ATOHCHKOI, 6ap-
6apucy TyHOepra, ropTeH3ii 30JI0THCTOI.

BaraTopiuHi iepeBHI POCJIMHYU € HAWBAXKJIMBIIINM KOMIIOHEHTOM 3eJie-
Hol iHdpacTpykTypu Micta. [lounHawun 3 2006 poKy B XapKOBi IOPIYHO
BUKOHYIOTbCA POOOTH 3 PEKOHCTPYKIIl 3eJI€eHUX HACAJ[PKEHb Ha BYJIHUISIX
MicTa, y ImapKax Ta CKBepax, Ha IpUOyIUHKOBUX TEPUTOPIsAX, AKI BKJIHOYA-
JIM 3HECEHHS CTApUX Ta IMOCAJKy HOBUX JepeB. [yl o3ejleHeHHSI MiChKHUX
BYJIMIIh BUCAJ[PKYBAJIVICS KaIlITaH, KJIEH, JIUIA, SICeH IJIaKy4uui, 6epesa, Oy-
30K, MINIIINHA, STiBenb, yepemxa. 1o Bynuni IToaraBepkuit nsax Oyiiu
BHICQ/IPKEHI CaJI?KaHIIl TIpKOKAIITaHy 3BUYANHOTO, 110 ByIuIl [IyImkiHChKiH
Ta Akazemika [TaBioBa — kiaeHu KyJisicti (puc.20). [To Bysuili JlepMOHTOB-
CbKil, mIpu 3akyiazenHi Asei ITam’sti, ctBopeHoi 10 65-pivus [lepemoru,
Oysu BUCa/pKeHI Jiunu. JIMIKM Tako»K BUCAKeHI 1o Byyuili KyabsTypu, Ha
IeHTpasbHiN BysuIi Xapkosa - CyMchKil, Ha MaiiziaHi CBoOo/1, B IapKax i
CKBepax, y «CHaJIbHUX» palioHaxX micTa (puc. 22—24). Y CTBOpEeHil 3ejeHil
30Hi mo ByJuIli /lep:kaBiHChKA BUCA/)KEHI JIUITH, TOPOOUHU, KJIEHU, sICEH1
IUIaKydi, Oepesu.
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Puc. 23. Bucokomram60Bi iy Ha Puc. 24. Moozl Haca/KeHHsI JINITN
matizani CBoGozu 31 cTaHIAPTHUM IITaMOOM I10 BYJIHII
Poraxcpkit

Fig. 23. Tall linden trees on the Svobody

Square Fig. 24. Young linden plantations with a
standard stem along the Rohanska street

e TpaauIliiiHi BUAU JePEBHUX POCJINH JIJIsI 03eJIEHEHHsI HAIIIOro MicTa.
AJle HOBUM € Ca/I>KaHHS BUCOKOIITAMOOBHMX BEJTUKOMIDHHUX CaJI?KAHI[IB.
BaXUBUM € JOCTAaTHBO BHUCOKE PO3TAIlyBaHHsS KPOH JIepeB, BOHU He
MMOBUHHI MOTipIIyBaTH PyX MiChKOTO TPAHCIIOPTY, CTBOPIOBATH HE3PYUHOCTI
II[O/I0 EHEePreTUYHUX KOMYHIKaIliil Ta HeOe3[MeUHOT0 HaXO/[?KEeHHs JIIO/IEH B

Puc. 25. ITapk KyJIbTYpH Ta Bi/IMIOYHHKY Puc. 26. Cag im. T.I". [lleBuenka,
«3esiennii 'ali», caHiTapHa 0Opiska canitapHa o6pi3ka sepeB 3 MiZHATTAM
JIEPEB 3 MiTHATTAM KPOHHU KPOHU

Fig. 25. Zeleniy Gay recreational park, Fig. 26. T. G. Shevchenko park, sanitary
sanitary cutting of trees with crawn cutting of trees with crawn lifting
lifting
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pekpeaniiiEnx 3oHax. Hapasi KO BUCAKYIOTh /iepeBa 31 CTaHAAPTHUM
mTaMOboM y 2 M, TO HOTIM IMiJIHIMAIOTh KPOHY /M0 5—6 M. OOGOB’13KOBO
IiJTHIMAIOTh KPOHU IIPHU IIPOBEJIEHHI (OPMYyHOUNX OOPI3OK BiKE iCHYHOUHX
nepes (puc. 25, 26).

s o3ejleHEHHsI BUKOPUCTOBYIOTh CydYacHI TEXHOJIOTiI, 30Kpema
JlepeBa ULl MIChKUX BYJIWYHHX IIOCQ/IOK IIOCTaBJISIOTHCA 3 BEJIUKOIO
TPY/IKOIO TPYHTY B MIIIKOBHUHI 1 APOTSAHI#N CiTIli, 1[0 00epirae 3eMJIsTHUU
KOM Bij pyliHYBaHHS. Y MiChKHX JIOKAI[iSIX 3 BEJINKHUM BiJICOTKOM TBEPZOIO
MOKPUTTS IIPH ITOCA/ITI B IMY 3aKJ1aJal0ThCSA €JIEMEHTH IT0JIUBY, 110 BUPILIy€
mpobsieMy 3abe3neueHHs iepeB He0OXiTHO KiJBKICTIO BOJIOTH, 0COOJIHUBO
y TepIIli POKH Micjs cafiHHA.

3 iHIIiaTUBU KWUTEJIB, MiITPUMYBAaHOI MICHKOIO BJIaJ[0I0, B XapKOBi
CTBOPIOIOThCS HOBI YIOPSKOBaHI 00’€KTH 3eJIeHOTO TocmoiapeTra. Tak, mo
Bystuni KitoukiBehbKilt Oysia cTBOpeHa pekpeariiiHa 30Ha, Ky 00JIalITyBaIu
Haca/PKeHHSAMH KJIEHy KyJISICTOTO, JIMIU, KyJIbTHBapaMu Tyl B3aXifHoi,
IIETVIEHOTO SICEHIO IIaKy4JOoro, 301IbIITIIN ICHYI0UN HacaKeHH s OJIaKUTHUX
sutiH (puc. 27—28).

ITix wac mpoxoykeHHs akiii «Greening of the Planet» y kBiTHi 2021 p.
OyJ11 BUKOPHCTaHI HOBi €KOJIOTIUHI TPEH U 03€eJIEeHEHHS MEraIrloJIiciB, 30Kpe-
Ma B ckBepi Ha Matiyani CBOOO/[ CTBOpEHA Uy/i0Ba KOMIIO3HILIS 3 IIeIlie-
HOl GOpPMH cakypH JIpiOHOIMMIBYACTOI Ha BUCOKOMY mTamOi ‘Posut Oypryszi’
(puc. 29) [15].

Puc. 27. fIceH miaky4uuii 1o ByJIUIIi Puc. 28. BiiakuTHi STMHU 0 BYJIHIT
KrnoukiBcbka KrnoukiBchka
Fig. 27. Weeping ash along the Fig. 28. Blue fir trees along the

Klochkivska street Klochkivska street
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Puc. 29. BucokortaMb0Bi BeTUKOMIpHi
CaJ[KaHII CaKypH ApiOGHOIMIbYACTOL
‘Posiyt GypryH/ii’ B CKBepi Ha MalijaHi

Cpoboau

Fig. 29. High-stemmed, large-sized
seedlings of fine-toothed Royal
Burgundy sakura on the Svobody square

Green & blue infrastructure in post-USSR cities:
exploring legacies and connecting to v4 experience

Cakypa papibHOmMIBYACTa —
MOPOBOCTiiiKa BHCOKO/IEKOPaTHBHA
pociviHa, 3a  JIONIOMOTOI0  SIKOi,
CIIOJIIBAEMOCH, OyJIyTh JOIOBHEHI 1
CTBOPEHI HOB1 KOMITO3UIIil y MiCBKOMY
MPOCTOPi.

LIiHHUM POCITMHHUM MaTepiajioM
IUIS1 Ca/I0BO-TIAPKOBOTO OYZiBHUIITBA
€ MOPO3OCTIfKiI BUAW 1 KyJIbTHBapH
Mar"ouIii, ki BOJIOAIIOTh BHCOKHMHU
JIEKOPAaTUBHUMHU SIKOCTSIMU KBITOK,
JIUCTS, OPUTIHAJIBHICTIO IUIOAIB i
3aiMalOTh Cepesl KPACHBOKBITYUHX
JIepeB i YarapHUKIB OJHE 3 IEPIINX
micibs. HagzBuuaiHO 3aXOITIOIOUNI
BUIJIS/I POCJIMH IIiJ] Yac TPUBAJIOTO
[BITIHHSA, TOCTATHSA MOPO30CTIHKICTh
BEJINKOl  KUJIBKOCTI  KyJIbTHBApiB
Pi3HUX BHU/IIB CTBOPIOIOTH IIepCIIEK-
TUBHI MOJIMBOCTI BHUKODPHUCTAHHSA
Mar”ojiii B SKOCTI OfHiel 3 ToI-

BHUCOKOJIEKOPATUBHUX KYJIBTYP JIJISI MIChKOTO oO3ejieHeHHs. Tak, IBITIHH:A
HaiBizomimoi marHosil B XapKoBi, fiKa 3HAXOAUTHCA HA YHIBEPCUTETCHKIN
ripmi, 36upae COTHI XapKiB'sH, sKi 0aKalOTh MOMHJIYBATHCS LBITIHHAM
pizkicHol pocsimau. OcTaHHIM YacoM B XapKoBi OyJiM CTBOPEHi HOBI JIOKAIIil

Puc. 30. I'pymna 3 marnostii Cysramxka Ha
To1i Ta3ony B Cazy im. T. I'. IlleBueHKa

Fig. 30. Magnolia Sulanzh trees around
the lawn in T. G. Shevchenko park

MarHosii, 30kpema Oinsg o3epa y
mapky [opekoro, y micekomy Camy
im. T. I'. llleBuenka (puc. 30—30).

Ha mouaTky oceHi 2021 p. B
MiCBbKill 3eJieHIH iH(pacTpyKTypi
XapkoBa cTayiu 3’ IBJIATUCS MOJTyJIbHI
KBITHUKU. [1epIIIoo JIOKaIi€0 TaKuX
MoaysiB craB Maizgan Cpoboaw.
JlopedHo 3a3HAUYUTH, 1110 30HYBaHHs
TEPUTOPIi 3a//18 BUILJIEHHS apPKiHTY
€ TIO3UTHBHUM 3aX0JIOM. AJie Tu3aiiH
3aMPOMIOHOBAHOTO MOy «Oasuc»
repefdavYae THMYACOBE ITepeOyBaHHSA
TaM JKUTEJIIB Ta TOCTEH Micra JJid
KOPOTKOYAaCHOTO BiimoYnHKY. Ilepe-
OyBaHHS BCEpeIUHI 1HTEHCUBHUX
TPAHCIIOPTHUX IIOTOKIB MO¥XKe Oy-
™M Hebe3MeYHUM dYepe3 BEJTUKY
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KUIBKICTh ~ TPAaHCIOPTY, BHUCOKHUU
piBeHb 3a0pyJHEHOCTI IIOBITPs, a
TAaKOXK 4Yepe3 BiJicyTHiCTh 6ap’epiB
abo iHIIKUX TPHUCTPOIB, fAKi O 3a0e3-
MeYWIN 3aXHUCT  BiAMOYHMBAIOYUX
roponsiH. [IpuiioM BUKOpPHCTAHHSA
MOZYJTIB 3[A€ThC HaM  BJAJIUM,
MPOTE JIONUIPHO BUKOPHUCTATH TaKi
BapiaHTH MOJYJIbHUX KBITHHKIB,
SKi TOBHICTIO BiITIOBIIATUMYTH 3a-
sIBJIEHOMY (PYHKITIOHAJy, 30KpeMa
came Ha Maumani Cpobomu 1e —
POBIOAIN TPAHCIIOPTHUX IMOTOKIB Ta
30HYBaHH JyIs1 apKiHry. ToMmy Gyiio Puc. 31. Marnoutii y mapky I'opskoro
MPUEMHO CIIOCTEPIraTH JAPYTy, OUIBII
BTy JIOKaIiio «Oa3ucy» y MiCbKOMY
Cany im. T. IT'. [lleBueHKa.

Fig. 31. Magnolias in Gorky park

Ortke, 03eIeHeHHS B KOHTEKCTI YOpMyBaHHs 3eJIeHO1 iIHDPACTPYKTYPH €
HaBaXKJIMBIIIOIO CKJIAZ[0OBOIO 3arajIbHOI'0 KOMILJIEKCY 3aX0/[iB 3 rapMOHi3aIllii
MiCHKOTO CepeJIoBHINA. Moro exosorizaris axryamisye BHOIp CTIHKHX
POCIIMHHUX KOMIIOHEHTIB JIaHAmadTy, GopMye HOBY SKICTh CepeloBHUIIA,
fAKa CIpUAE KOMIIEHcallli aHTPOIOTeHHUX HABAaHTAKeHb Ha IPUPOJIHE
OTOYEHHS 1 BUCTYTIAE AK 3aCi0 IOCATHEHH KOMIIO3UIIITHOI PI3HOMAaHITHOCTI,
YZIOCKOHAJIEHHSI €CTETUKH KOXKHOTO (parMeHTa MiChKOTO CepeOBHINa,
«KOHIIEHTPAIIII0 Kpacu», MOBEpPTa€ JIIOJVHI, KA KUBE y BEJIMKOMY MICTi,
MOJKJIMBICTh IIOBHOI[IHHOTO KOHTAKTy 3 IIPUPOJIOIO.

Cnncok BUKOPUCTaHUX A)kepen Ao po3ainy

1. European Commission. Ecosystem services and Green Infrastructure. €sponeii-
CbKa KOMICI® 3 OXOPOHU HABKOAUWHBLO20 cepedoguuia: BeO-cakit. URL: https://
ec.europa.eu/environment/nature/ecosystems/index_en.htm

2. Jlownax pupekropa JlemapraMeHTa KOMMYHAJIBHOTO XO3SIHCTBA TOPOZCKOTO CO-
Bera Bukropa KuranuHa Ha TeMy: «3amura 3eJIEHBIX HacakaeHWH u Jlecomapka
r. XapbkoBa». XOI'A: Be6-caiitT. URL: https://www.city.kharkov.ua/ru/document/
doklad-direktora-departamenta-kommunalnogo-hozyaystva-gorodskogo-sove-
ta-viktora-kitanina-41103.html

3. Bix 4Yoro 3ajexuThb JOBLOJITTS DPYJIOHHOTO raszoHy? Jlandwagmuuili Ousaiim
Exoceim —Yxpaina: Beb6-caitt. https://ecomir.in.ua/uk/hazon-ukr/ukladannia-ru-
lonnoho-hazonu/faqg-ukr/vid-choho-zalezhyt-dovholittia-rulonnoho-hazonu

4. JlakoHiuna kpaca canoBoi repani. Ackpasa kaymba: BeG-cauT. https://
yaskravaklumba.com.ua/ua/stati-i-video/lukovichnye-i-mnogoletniki/
lakonichnaia-krasota-sadovoi-gerani-vidy-sorta-i-ih-opisaniia-sovety-po-posadke-
i-uhodu.

5.  Kiumenko A. B., [IpsiueHko A. [I. AHanu3 pas3jMuHOrO MPUMEHEHHs 3JIaKOBBIX
TpaB. Boranuueckue cajpl B COBpEMEHHOM MUpe. 2011. NO1.

6.  Epewma . A., Cozunos O. B. I'adonoBenenue. I'posiHo, 2015. 56 c.



290 Green & blue infrastructure in post-USSR cities:
m exploring legacies and connecting to v4 experience

12.

13.

14.

Bepemarina IT. M., KoBanernko O. A., YepHoBa A. B. CajioBo-1apKoBe rocroAapcTBo:
MeToy. pekoMeH. Mukosais: MHAY, 2015. 109 c.

Tosnono6osa O. O., llamosasnosa O. C., Kanunoscwkuii O. 1., Kipeesa C. 0. TocBin
€KOJIOTIYHOI PEKOHCTPYKIi KysnpTypHHX Jjangmadtis (ortsax). Jioduna ma do-
exinnsn. [Ipobaemu Heoexonoeii. Bum. 34, c. 59-67. https://doi.org/10.26565/1992-
4224-2020-34-06

Tosnono6osa O. O., Toporass B. B., Cuposa A. B. CyuacHi migxosiu 710 ekosiorizarii
MichKoro cepezopuina (Ha npukiazi [lleBuenkiBcbkoro paiioHy M. Xapkosa). Jto-
Oduna ma dosxinas. [Ipobaemu Heoexonoeil, Bum. 32. C. 42-57. http://nbuv.gov.ua/
UJRN/Ltd_2019_32_6.

Maxkcumenko H. B., Tomosno6osa O. O., lllep6aus B. 1., IToropina M. B. Buposa-
JUKEHHS CTIMKUX POCJIMHHHUX KOMIIOHEHTIB B 3eJIeHy iIH(PPacTpyKTypy B KOHTEKCTI
MPUPO0OpieHTOBaHMX pimteHb. Jltoduna ma dogkinas. IIpobaemu Heoekonoetl.
Bur. 35, c. 58-71. https://doi.org/10.26565/1992-4224-2021-35-06 .

Hedenos B. A. JlanamadTHBIH AU3alH U yCTORIUBOCTD cpenibl. CaHKT-IleTep6ypr,
2002. 143 C.

Hynapeus B. M., Cmossap O. B. Opranizania sanamadTHOTO AU3alHY TeHIPOCATiB
i mapkiB Ykpainu. AKTyajabHI MHUTaHHS KyJIBTYPOJIOTii. AJibMaHaX HAyKOBOTO
ToBapucTBa «Adina» kadenpu KyabTyposiorii, M. PiBHe. Bumyck 8 y 2-x Tomax. Tom
2.2009. C. 226-231.

¥ XapkoBi BUTPATATH MOHAJ, 20 MJIH IPHUBEHb Ha OXHOPIUHI KBiTH. Komenmapiil.
ua: BebG-caiit. https://kharkov.comments.ua/ua/news/society/accidents/978-u-
harkovi-vitratyat-ponad-20-mln-griven-na-odnorichni-kviti.html

¥ Xapxkosi B cazy llleBueHKa CTBOPIOIOTH HOBI KiiyM6u. Komenmapiil. ua: Be6-car.
https://kharkov.comments.ua/ua/news/society/developments/2023-u-sadu-
shevchenka-stvoryuyut-novi-klumbi.html

Y XapKoBi MpUEAHATIUCA 10 TI00aIBHOI eKosIoTiuHO1 akmii. Ogiyiiinutl catim Xap-
KI8CbKOI MicbKOi padu, MiCbK020 20/108U, BUKOHAB1020 Komimemy: BeO-caitr. URL:
https://www.city.kharkov.ua/ru/news/-47124.html

References to the chapter

European Commission. Ecosystem services and Green Infrastructure. Retrieved
from https://ec.europa.eu/environment/nature/ecosystems/index_en.htm

Report of the Director of the Department of Public Utilities of the City Council Vik-
tor Kitanin on the topic: “Protection of green spaces and the Forest Park of Khar-
kov.” Retrieved from https://www.city.kharkov.ua/ru/document/doklad-direkto-
ra-departamenta-kommunalnogo-hozyaystva-gorodskogo-soveta-viktora-kitani-
na-41103.html

Why lay down a long lawn for a rolled lawn? Landscape design Ecosvit-Ukraine.
Retrieved from https://ecomir.in.ua/uk/hazon-ukr/ukladannia-rulonnoho-ha-
zonu/faq-ukr/vid-choho-zalezhyt-dovholittia-rulonnoho-hazonu

Laconic beauty of garden geranium. Retrieved from https://yaskravaklumba.com.
ua/ua/stati-i-video/lukovichnye-i-mnogoletniki/lakonichnaia-krasota-sadovoi-ge-
rani-vidy-sorta-i-ih-opisaniia-sovety-po-posadke-i-uhodu

Klimenko, A. V., Dyachenko, A. D. (2011). Analysis of various uses of cereal grasses.
Botanical gardens in the modern world. 1:

Erema, I. A., Sozinov, O. V. (2015). Gas science. Grodno, 56.

Vereshchagina, P. M., Kovalenko, O. A., Chernova, A. V. (2015). Landscape garden-
ing state: method. recommended Mykolaiv: MNAU, 109 .

Gololobova, O. O., Shapovalova, E. S., Kalinovsky, A. L., Kireeva, S. Yu. (2020). Ex-



3eneHo-01akuTHA iHGPACTPYKTypa B MicTaX HOCTPA/ITHCHKOTO IIPOCTOPY: = 291
BUBUYEHHS CIA/IIIIMHY Ta MiAKIIOUEHH /10 IOCBiy KpaiH v4 m

perience in ecological reconstruction of cultural landscapes. Man and the Environment.
Issues of Neoecology, 34, 59-67. https://doi.org/10.26565/1992-4224-2020-3

9.  Gololobova, O. O., Dorogan, V. V. Syrova, A. V. (2019). Modern approaches to
greening the urban Environment (on the example of the Shevchenkovsky district,
Kharkov) Man and the Environment. Issues of Neoecology, 32, 42—57. https://doi.
0rg/10.26565/1992-4224-2019-32-04

10. Maksymenko, N. V., Gololobova, O. O., Shcherban, V. 1., & Pohorila, M. V. (2021).
Introduction of sustainable plant components in green infrastructure in the con-
text of natureoriented solutions. Man and Environment. Issues of neoecology. 35,
58—71. https://doi.org/10.26565/1992-4224-2021-35-06

11. Nefedov, V. A. (2002). Landscape design and environmental sustainability. Saint
Petersburg.

12. Dudarets V. M., Smolyar O. V. (2009). Organization of landscape design of arbore-
tums and parks of Ukraine. Current issues of cultural studies. Almanac of the Sci-
entific Society “Athena” of the Department of Cultural Studies, Rivne. Issue 8 in 2
volumes. Volume 2. 226-231

13. Kharkiv will spend more than 20 million hryvnias on annual flowers.https://khar-
kov.comments.ua/ua/news/society/accidents/978-u-harkovi-vitratyat-ponad-20-
mln-griven-na-odnorichni-kviti.html

14. New flowerbeds are being created in Shevchenko’s garden in Kharkiv. Retrieved
from https://kharkov.comments.ua/ua/news/society/developments/2023-u-sa-
du-shevchenka-stvoryuyut-novi-klumbi.html

15. In Kharkiv, they joined the global environmental campaign. Official website of
Kharkiv City Council, Mayor, Executive Committee. Retrieved from https://www.
city.kharkov.ua/ru/news/-47124.html



3.4. CARBON CAPACITY
OF URBAN ECOSYSTEMS
AS AN OPPORTUNITY
TO MITIGATE CLIMATE
CHANGE (ASSESSMENT
AND MANAGEMENT

OF OPPORTUNITIES)

3.4. BYIVIEIIEBA EMHICTD
YPBOEKOCHCTEM 4K
MOKJINBICTD IIOM’AKIITEHH A
KIIMATNYHUX 3MIH
(MOZKJIMBOCTI OILIITHKM TA
YIIPABJITHHA)

SHPAKIVSKA Iryna

PhD, Senior Scientist, Head of the Department

of Ecosystemology, Institute of Ecology of the Carpathians,
National Academy of Sciences of Ukraine, 4, Kozelnytska,
Lviv, Ukraine

ishpakivska@ukr.net

orcid id 0000-0002-5152-6083

Abstract. The carbon capacity of the territory is its potential ability to bind and retain
atmospheric CO2 for a long time in various components of the terrestrial ecosystems:
living phytomass, dead wood, soil. For urban ecosystems, carbon capacity is an important
component of ecosystem services, both for the comfort of residents’ living (mitigation
of the microclimate, ensuring the purity of the atmospheric air, the aesthetics of the
urban space) and for the absorption of CO2 emissions from motor vehicles and industrial
enterprises. The current carbon capacity of the urban ecosystem of Ivano-Frankivsk
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(Ukraine) was estimated, taking into account the number and condition of green spaces.
It was found that all types of green spaces accumulate 360 000 tons of carbon, the
main pools of which are concentrated in the soil (227300 tons) and phytomass of trees
(125400 tons). The annual sequestration of atmospheric carbon by green vegetation is
5100 tons of carbon, which is not enough to bind the emissions of motor vehicles only
(8400 tons of CO2/year).

Key words: urban ecosystems, Carbon, green areas.

LUMAKIBCbKA IpuHa MupoHiBHa — cT. Hayk.cn, kaHg.6ion.Hayk, 3aBigyBay Bigginy eko-
cuctemornorii, IHcTuTyT exonorii Kapnat HAH Ykpainw, m. JlbBiB, Ykpaina ishpakivska@ukr.net
ORCID ID 0000-0002-5152-6083

AHoTauia. ByrneueBa €MHICTb Teputopii — Ue ii NOTeHujiHa 3JaTHICTb 0
3B’A3yBaHHA Ta YTPKMYBaHHA aTMOChepHOro Co,Ha TprBasuii Hac B Pi3HUX KOMMOHEHTax
Ha3eMHUX eKOCUCTEM: XMBIli diToMaci, MepTBili AepeBuHi, rpyHTi. [na ypboekocmctem
ByrfeueBa EMHICTb € BaX/MBMM KOMMOHEHTOM €KOCUCTEMHMX MNOCAYr $K LOAO
KOMMOPTHOCTI MPOXMBAHHS MELUKAHLIB (MOM’AKLIEHHS MiKpokniMaTy, 3abe3neyeHHs
4YMCTOTN AaTMOCHEPHOrO NOBITPSA, ECTETUYHICTL MICLKOIr0 MPOCTOPY), TaK i A8 NOrNMHAHHSA
CO, BuKuAiB @BTOTPAHCMOPTY Ta MPOMUCIIOBYX MIANPUEMCTB. By/io OLHEHO akTyaslbHy
BYINELLEBY EMHICTb ypboekocucTemmn M. IBaHo-PpaHkiBebka (YkpaiHa) 3 BpaxyBaHHAM
KifIbKOCTi Ta CTaHy 3efeHNX HacagkeHb. BuaBneHO, WO yCi TUNW 3ENEHNX HAaCaLXEHb
akymynotoTb 360 Tuc. T KapOoHY, OCHOBHI Ny KX 30CepenXeHi B rpyHTi (227.3 Tuc. T)
Ta ditomaci nepes (125,4 Tc. T). PiyHa cekBecTpauis atmocdepHoro KapboHy 3eneHnmm
HaCaKEHHSMW CTaHOBUTb 5,1 Tuc. T KapOoHy, 4Oro € HefoCTaTHLO 4151 3B’A3YBAHHS
BMKMAjB Nnwe asToTpaHcnopty (8,4 Tuc.t CO, /pik).

Kntoyosi cnosa: ypboekocuctemu, KapboH, 3eneHi HacaaxeHHs.

B VkpaiHi, sik i 3a il MexaMu, MeTEOPOJIOTIUHI CIIOCTEPEIKEHHS JIEMOH-
CTPYIOTh TEHJEHIII0 /0 TOTEIUNHHA: IPOTATOM HACTYIIHOTO CTOJITTSA
MTPOTHO3YEThCA 3HAYHE IiIBUIIEHHS TEMIIEPATYPH i 3MEHIIIEHHS Oa B B JIITHI
MICAIi, 10 BUKJIMYE 30LTbIIIEHHS MTOCYIIUTUBUX Ta CIIEKOTHUX SBUII [10, 3, 8].

Hacuinku noTerwtinEsA GyayTh GBI TOCTPO BiTUyBAaTHUCh Y MicTaxX yepes
oOMeXeHy BEHTWJIAIIO IMOBITPs, 30UIbIIEHHS IUION] TEIJIOMOTJIMHAIOUNX
KOHCTPYKIiN (OynuHKH, acdaibTOBE MOKPUTTA), a TAKOXK BHACIIJIOK
3MEHIIIEHHSI IUION] 3eJIeHNX Haca/pkeHb. lle cTBopioe Hebesmeky it
37I0POB’sI Ta ’KUTTS MEIIKAHIIIB MicT. AHOMaJIbHI TeMIIEPATYPU CIIPUYUNHSIOTh
HaBaHTA)KEHHS HA CEPIIEBO-CYJUHHY CUCTEMY, JTUXIBHI IIUISXY 1 CIIPUSAIOTH
po3BuUTKy iH(peknii. I'stobanbHa moBepxHeBa Temmeparypa, Co (ciueHs-
YepBeHb) 7 HUX 3axBOpIOBaHb. 3a ganumu BOO3, mopiuHo B YkpaiHi
KIJIbKICTh CMepTeH, MOB’SI3aHUX i3 BIUIMBOM HaBKOJIMIITHBOTO CEPEIOBUIIA
Ta eKOJIOTIYHUX (hAKTOPiB, AKUM MOKHA 3aII00IirTH, CTAHOBHUTH 155 THC., 200
19 % BiJI MOKAa3HUKA 3aTaJIbHOI CMEPTHOCTI. 3MiHM KJIiMaTy, 30KpeMa 3MiHU
TEMIIEPATYPHUX MMOKA3HUKIB Y MiCTaX, MPOSIBJISIIOTHCA Y BUTJISA/II XBUJIb TEILIA
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(y wacoBomy macitabi) Ta ocTpoBiB Terma (y MpOCTOpOBOMY MacmiTabi).
3TiIHO 3 BHU3HAUYEHHSAM BcecBiTHBOI METeOpOJIOTiYHOI opraHizallii, XBHJIA
terwia (XT) — 1ie mepio, MpOTATOM SIKOTO MaKCHUMaJIbHA JT060BA TeMIIepaTypa
MOBITPA IOHAJ, 5 TOCTIIOBHUX JHIB IEDEBUINYE CEPEIHIO MAKCUMAaJIbHY
TeMIIepaTypy MOBITPs IbOTO JIHSA 3a 1epios 1961—1990 pp. Ha 5°C. Micbkuii
octpiB Temia (Urban Heat Island (UHI) — aHr1.) — TemiiepaTypHa aHOMAJTist
HaJl IeHTPAIbHOI0 YACTHHOI MiCTa, 110 XapaKTepU3y€EThCs IiJ[BUIEHOIO
MOPiBHAHO 3 ITepudepiero TeMIepaTyporo HoBiTps [11].

[Tyomma 3eyleHUX HacaXKeHb Y €BPOIi CTAHOBUTH 20 M2 Ha 1 0co0y [7].
3asexkHOoCTi KOMMOPTY Ta 6€31eKH MEIIKAHITIB BEJTUKUX MICT BiJl IVIaHyBaHHSA
3eJIEHUX 30H fIK eJIEMEHTY aJjaIlTallii 10 3MiHU KJIiMaTy i aHOMaJIbHO BUCOKHUX
TEMIIEPATYP BIIITKY LIE 3 70-X POKiB MUHYJIOTO CTOPIYYA I[iKaBJIATh HAYKOBIIIB.

OkpiM TOrO, AKICTH HOBITPA Y MiCTaX TICHO ITOB’A3aHAa 3 HOTO 3a0pyAHEH-
HAM IPOMUCJIOBUMH BUKHIAMU Ta, 0COOJIMBO, BUKW/IJAMH aBTOTPAHCIIOPTY,
JIEBOBY YAaCTKY IKUX CTAHOBJIATH cIIoIyKu KapOoHy. 3 oAy Ha Iie, OTHI€I0 3
HaBa)KJIMBIIINX MOXKJIMBOCTEN afjanTarii MicT 710 3MiH KJIIMATy € KiJIbKICTh
Ta CTaH 3€JIEHUX HACA/IPKEHD, SAKi (POPMYIOTh HOTO BYIJIEIEBY EMHICTB.

ByryeneBa emHicTh TepuTopil — Ie ii mOTeHIIMHA B3AATHICTH [0
3B’A3yBaHHsA Ta yTPUMyBaHHA arMocdepHoro Co, Ha TPUBAJIMMI Yac B PI3HUX
KOMITOHEHTaxX ypOoeKocucTeM, ajie IepeoBCiM y JKuBill (iTomaci 3emeHux
30H. 115 37aTHICTH /IeTePMiHOBaHA KOMIJIEKCOM abiOTUYHMX Ta OIOTHYHUX
dakTopiB, Moxke OyTH OIliHEHa Ta peryJibOBaHa JJIsA HOTPed MOM SKIIEHHS
rJ100JIbHUX 3MiH KJIiMaTy B ypOOeKocHucTeMax.

OxpiM TOTO, ByTJIEN€BA EMHICTD € BAXKJIUBOIO €KOCHCTEMHOIO ITOCTYTOI0
SIK Ha JIOKAIHPHOMY, TaK i Ha perioHaJIbHOMY PiBHSIX, OCKIJIBKA MOKe OyTH
JIOCTAaTHHO TOYHO pO3pPaxOBaHA Ta BUKOPHUCTAHA IS ifiel «BYTJIELIEBUX
KPeZIMTiB» — KOMIIeHcallil moHaaHopMoBHuX BukuaiB CO, 3a paxyHOK HOro
CEKBECTPYBaHHS.

Ins ypboekocucTeM BYIJIEIIEBA €MHICTh € BaXKJIUBHUM KOMIIOHEHTOM
€KOCHCTEMHUX IIOCJIYT AK II0ZI0 KOMGMOPTHOCTI MPOKUBAHHSA MEIIKAHIIIB
(moM’sIKIIeHHsI MIKpOKJIIMaTy, 3a0e3leYeHHs] YHUCTOTH aTMOC(hepHOro
IIOBITP#A, €CTETHYHICTh MiCHKOTO IPOCTOpPY), Tak i jyiA morsmHaHHA CO,
BUKH/IiB aBTOTPAHCIIOPTY Ta IPOMUCIOBUX IMiAIIpUEMCTB. ByryienieBa emHicTh
OydepHoi 30HU ypboekocrcTeM (JTiconapKu, 3eJIeHI Haca IKEHH OXOPOHHUX
30H MicT) 3abesmneuye BoAoTpaHcdOpMaIiiiHy Ta BOJOPETYJIALINAHY pOJIb
3€JIEHUX HACA/PKeHb, TIOM SIKIIYE HACIIJIKU 3JTUBOBUX JIOIIIB. J[OCITi/?KEHHS
€KOCHCTEMHUX MOocayr mapky «IlosociiBcbkuii» M. KuweBa mokazasio, 1o
OUMIINEHHS TOBITps, sIKe 3apa3 3AIHCHIOETHCSA 32 PAXyHOK JIEpEB MapKY,
iHakme KomrtyBaso 6 MicTy OgM3bKO 480 MIiNBHOHIB I'DUBEHb HA DIK,
dbopmyBanHsa MikpokIiMaTy — 3,8 Mimbsapau (nuT 3a https://www.facebook.
com/epl.org.ua/posts/1782862048401904/ ).



3eneHo-01akuTHA iHGPACTPYKTypa B MicTaX HOCTPA/ITHCHKOTO IIPOCTOPY: 295
BHBUEHHSI CHIAZIIMHU Ta MiAKIIOYEHHS /10 T0CBiLY KpaiH v4 \@L

OmiHuTH eKOoCHCTEMHY TIOCAYTy JAenoHyBaHHA KapOoHy 3eyieHHX
HacaJKeHb MICT HaWOLIbII [JOLJIBHO 3a METOAUKOIO OI[IHIOBAaHHSA
KOMITOHEHTIB diTomMacu B auHaMiIi [5], 30kpeMa oIliHIOBaHHS (iToMacu
cTOBOYPIB 1 macuHKiB (TI0K 3 /liameTpoM Oisibiiie 8 ¢cM) 00’€MHUM METOOM
1 BuU3HaueHHs (iToMacu APiOHUX TiIOK i JiMCTS — BaroBUM. J[0AaTKOBO
MOTpiOHA XapaKTePUCTHKA OCHOBHUX TaKCAIIHHUX MOKA3HUKIB CyXOCTIHHUX
JlepeB Iyba 3BUYAHOTO Ta CYIyTHIX BU/IIB (KJIEH, JTUIa, B’A3, Tpad) — AiameTp,
BHCOTA, KJIAC CYXOCTOI0 Ta JIOC/TI/I?KEHH ienonoBaHoro Kap6oHy B MopTMaci
JIICOBUX €KOCHCTEM.

Meroro nocimimpkeHp Oysia OIfiHKa ByIJIelleBOI €MHOCTI M. IBaHO-
®paHKiBCbKa K OJTHOTO 3 HAUOLIBII «3eJeHUX» MICT YKpaiHU, a TaKoXK ii
3/1aTHOCTI KOMIIEHCYBaTH aHTPOIIOT'€HHI BUKU/IY.

ITmoma wicra IBaHO-®paHKIBCHK CTaHOBUTH 3648 ra. 3abymoBaHa
TEPUTOPisA CTAHOBUTH 75 % Bij| 3arajibHOI IJIOIII MicTa. Y MeKax MicTa IJIoIa
3eJIeHUX HaCa/IKeHb CTAHOBUTH 1236 ra, 3 HUX 3aTaJIbHOTO KOPHUCTYBaHHS —
345 ra. Ha ofHOrO KuTejsA MicTa IPHUIANAE 52 KB.M 3€JIeHUX HACa/’KEHb,
B TOMY YHCJIi 3arajIbHOTO KOPUCTYBaHHS — 14,5 M.

3eJIeH] 30HH B MeKax MicTa pO3TaIIOBaHi y:Ke HepiBHOMIpHO. IX mroma
B IIEHTPaJIbHIN YaCTHUHI CTAHOBUTH 545 ra (puc.1).

Puc.1. Jlokanizariis 3esieHUX 30H y M. IBaHO-DPpaHKIBCHKY
JDicepeno: https: //www.google.com/maps/place

Fig.1. Green area locations in Ivano-Frankivsk
Source: https://www.google.com/maps/place



296 = Green & blue infrastructure in post-USSR cities:
m exploring legacies and connecting to v4 experience

Came B LEHTPaAJbHIA YacTWHI MicTa po3MilleHud MichbKui
mapk KyabTypu 1 BigmoyumHky im. T.I. IlleBueHka, AKUUA €
ImaM’ AATKOIO Caj[0BO-IIADKOBOTO MHCTEITBA, 3aKJIaJieHuil B 1895 p.
Ha OCHOBI JUJISSHKHU MPUPOJHOTO AyOOBO-rpaboBoro Jicy. B mapky
HApaxOBYEThCA TOHAJ IITICTh THCAY JepeB 1 MOHAJ MBI THUCAYI
YarapHUKIB.

3arajioMm B 3eJIEHUX Haca/KeHHAX Mmicra IBaHo-®paHKIBChbKa
BUSBJIEHO 113 BHIIB 1 (OPM JAepPEeBHO-KYIIOBUX POCJIHH, SKi
BiJTHOCATBCSA 710 61 poxy Ta 29 poauH (puc.2) [2].

Posmozin 3a :xuTTeBUMH (OPMaMHU € TaKUM: JiepeB — 56 % (64 Buan),
KYIIiB — 40 % (44 Buan), jiax — 4 % (5 BUJIIB).

IIpoTre 3arajbHUN Ta CAHITADHUI CTaH 3€J€HUX HAaca/PKeHb MicTa
He € 3anoBUTbHUM. IIpamiBHUKamMu IIpOEKTHO-KOHCTPYKTOPCHKOTO
texHosorivaoro iHcrutyty (IIKTI) Mimnpomnosmitukn YKpalHU B M.
IBaHO-®paHKIBChKY NMPOBOAUIUCA JOCTI/IKEHHS 3 METOI0 BUBUEHHS CTaHY
3eJIEHHUX Haca/J»KeHb MicTa. I3 ycix oOcrexxkeHunx 14828 mepeB (100 %) mo
mepioi kareropii BiHeceHO 6967 ek3eMIUISpiB, abo 47 %, mo apyroi —
5988 exzeMIsApiB (40 %) i 10 TpeThoi — 1873 exzemiuisapu (13 %). TobTo
53 % Bcix 00CTeKeHHX JiepeB IIEBHOIO MipPOIO MOIIKOKEHI 1 He Bi/IMOBIZIal0Th
JIaHma@THO-eCTETHYHUM BHUMOTaM, IO 3HAYHO 3MEHIIYE IOTEHI[IHHY
ByIVIELIeBy €MHICTh 3€JIeHUX HacaJpKeHb Yepe3 IIOIIKOKEHHS KpOH,
YaCTKOBY JieXpoMallito Ta sedosiariiio.

Pemra poqun 1-4 (eua) | 130%

JKunvonocreenx (Caprifoliaceae) — 5 euaie [:I 4%
Macauroenx (Oleaceae) — 5 puaie :. 4%
Bepesornx (Betulaceae) — 5 sumin [____] 4%
Byxoeux (Fagaceae) — 5 suaie :I 4%
Kaenoeux (Aceraceae) — 6 euaie [___J %
Kunapucosnx (Cupressaceae) — 6 euaiz [_____]}5%
Bepboenx (Salicaceae) — 12 euaie [________J10%

Cocroeux (Pinaceae) — 15 suais | §13%

Pozoenx (Rosaceae) —23 euau 1 dopuu | 121%

Puc. 2. BumoBuii cKkjia 3eJIeHHUX HacaaKeHb

Fig. 2. Composition of green vegetation species
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Ha migcraBi cTaTUCTHYHUX JaHUX OYJI0 OIIHEHO aKTyaJIbHY BYTJIETIEBY
€MHICTb 3 BpaXyBaHHAM YaCTKHU IMOIIKO/KEHUX JIEPEB Ta MOTEHIIHHY CEeKBe-
CTpaliiiHy 37aTHICTh CIIOJIYK KapOoHY BIIPO/IOBIK OZIHOTO POKY (Tabs1.1, 2).

3Bakauu Ha Te, 1[0 BUKUIU aBTOTPAHCIOPTY B M. IBaHO-OPpaHKIBCHKY
CTAHOBJIATH 96 % ycix BUKUJIIB B aTMOCHEpPHE IMOBITPs, CyMapHO 3a PIK IIe
8,37 T CO,, To BapTO 3ayBa’KUTH, IO MiCTO MOTpeOye 30LIbIIEHHS IO
3€JIEHUX HACAJ[PKEHb Ta PEKOHCTPYKIIIi y?Ke 1CHYIOUHX.

Tabauys 1
AKTyaJIbHa ByIJI€Li€eBa €MHICTb 3eJIeHUX HaCaJ>K€Hb
M. IBaHo-®paHKiBChKa
KomnoHeHTn ypboekocuctemm Banac C, Tuc. T
XKua dritomaca (aepeBHi HacagXeHHS) 1254
>Kusa chitomaca ()kMBOMMoTU, TpaB'siHi HACaXKEHHS) 4,8
Binmepna ditomaca (MepTBa AepeBuHa, NiacTunka) 1,7
I'oyHTU Mg 3eNeHnMn HacamkeHHsIMM (wap 0-50 cm) 227,7
Pasom 360,0
Tabauys 2

IMoTenmitina cekBectparisa Kap6oHy 3e1leHUMHU HacaPKEHHAM M. IBaHO-
dpaHKiBCbKa 3a PiK

KomnoHeHTn Akymynsuisi C, Tuc. T
XKua chitomaca (oepeBHi HacagXeHHs) 4,70
XKua citomaca (kmBoMnoTH, Tpas’saHi HacagXeHHS) 0,40
Paszom 5,10

OxpiM TOro, OJAHUM i3 BaKJIUBUX €JEMEHTIB ajamTallili 70 3MiH
KIMarty y Micrax € 30iJbIlleHHs 3eJIeHUX Haca/KeHb, SKi 3aTiHIOIOTh
TEMHI TEIJIOTIOTJIMHAIOYI TOBEpPXHi (3eMsIio, acdasabTOBI IMOKPUTTS),
MepelIKO/KAI0UN IXHbOMY IleperpiBaHHio. KpiM TOro, BOHH CTBODIOIOTH
cunenudiyHUN  MIKDOKJIIMAT, PpEryJlloud TEeMIIEPATYPHHUH  PEeXUM,
3MEHIIYIOUH KiJIbKICTh MHIIYy Yy IOBITPi, yTpUMyIOUHd aTMOCGhEpPHY BOJIOTY,
IOIVIMHAIOYM BYIVIEKUCIWH Ta3 B IIpoOlleci KUTTEMisUIbHOCTI [9, 12].
OCKUIbKH BiTYN3HAHUMU HAYKOBIISIMH [6] BUSBJIEHO HEBUIIPABAAHO OifHUI
ACOPTUMEHT JIEPEBHUX POCIUH B 3€JIEHUX HACA/KEHHSX MICT, 0COOJIUBO B
03eJIeHeHHi BYJIUITh i aBTOMaricTpasel, a TaKOX 3’SCOBAHO, 1110 HAsABHUMU
HUHI Yy KOJIEKIisIX OOTaHIYHUX Ca/liB 1 JeHAPONapKiB YKpaiHU JepeBHUMU
pOCJIMHAMH MOXKHA iCTOTHO 30araTHTH TaKCOHOMIUHUM CKJIAJ] HACA/[’KEHD,
HeoOXi/THO 30L/IBIIYBaTH Pi3HOMAHITTA BU/IIB, III0 BUCAKYIOTh B MiCTaX.
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FazomeTpuyHi Ta TEIJIOBI3iNHI JTOCHIPKEHHSA BUSBWJIM IIEPEBarud Ta
HEJIOJIIKU OKPEMUX BUIB JIePeB [4].

Hari6isipir cTiikuMHu (ToJIEpAHTHHMHE) [0 BIIMBY BHCOKHX TEMIIEPATY]P
BUSBWJINCSA TOIOJISA, TIPKOKAIITAH 1 akalis. Aje yepes mipamifaabHy opmy
TOIIOJISA He 3a0e3Ieuye JIOCTaTHHOTO 3aTIHEHHS 1 OX0JIOKEHHS ITOBEPXHI.

BpaxoByoun cTpykTypy 1 ¢dopMy KpOHHM akariii, MOXKHa 3pOOUTH
BHUCHOBOK, IO Iiel Buz Oyne 3abe3medyBaTH 3aTiHEHHS Tipiie, HIX
ripkokamras. /locraTHe 3aTiHEHHs 3a0e3ledye TaKOXK KJIeH, MPOTe BiH
BUSIBUBCSI BPA3JIUBUM IO TEIJIOBOTO CTPECY.

3 omraay Ha 1€, HAUOLIBII e(EeKTUBHUM BHJIOM JUIA 3HIKEHHS
TEMIIEPATYPH MOXKHA BBAXKaTH TiPKOKAIITaH. BiH aKTUBHO IOIJIMHAE
BYIJIEKUCJIMH Ta3 1 BUJLISE BOAY IPOTATOM JITHBOI CIIEKH, CTBOPIOIOYU
IOTY>KHe 3aTiHeHHA. [[yid JOocATHEHHA pPIBHOMIDHOTO —OXOJIO[KEHH:A
TEpUTOpil MPOIKTHBHE IOKPUTTSA Ma€ CKJIajmaTu 70 %, IO BiANOBimae 1
JlepeBy Ha 15 METPIB 3a JliaMmeTpa KpOHU 8—12 M.

3a JIiTHBOI CIIEKU JiepeBa MalTh HUIKYY TEMIIepaTypy ITOBEPXHI B
MOPiBHAHHI 3 Ta30HAMH, TOMY IIpU BUOOPi TUILy O3€JIeHEHHsI IIepeBary CJIiji
HaJ[aBaTH IEPEBHUM HACA/KEHHSIM.

ITix vac ozesleHEHHs MPUOYAUHKOBOI CMYTU JIOIIBHO IepefdadaTh
MOKJIMBICTh BEPTUKAJIBHOTO O3€JIEHEHHsI CTiH MiBJIeHHOI Ta IMiBJEHHO-
cxiyiHoi opieHTAaMii [1].
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Abstract. Green and Blue infrastructure is a component of modern urban
infrastructure. Its management is complex and requires not only solving the problems
of water supply and drainage, but also controlling the quality of these waters. When
operating “Green and Blue” infrastructure facilities, the issue of operational monitoring of
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the components of the environment that make up this infrastructure is currently relevant.
Therefore, it is expedient to substantiate the integral indicators of the ecological state of
water bodies in order to increase the ecological safety of surface water supply sources.
The work shows that oxygen indicators play an important role in determining the water
quality of a water body. Associated with them is the assimilative capacity of water, that
is, the ability of water to decompose organic matter. Analyzing the seasonal dynamics
of indicators of biochemical oxygen consumption and the combinatorial index of water
pollution and the relationship between these values, it should be noted that the indicator of
biochemical oxygen consumption plays a decisive role in the formation of the water quality
index below the source of pollution, which is confirmed by correlation coefficients. Directly
atthe place of discharge of wastewater, if the concentration of pollutants exceeds the MPC
values, the formation of the index takes place to varying degrees precisely at the expense
of these substances. Therefore, the content of dissolved oxygen and biochemical oxygen
consumption in water is of great interest not only from the point of view of the functioning of
aquatic ecosystems, but also as an integral indicator of the ecological state of the aquatic
environment. The relationship that exists between the value of the combinatorial index of
water pollution and the value of biochemical oxygen consumption makes the indicator of
biochemical oxygen consumption important for the integral assessment of water pollution
by various organic substances. Therefore, as an integral indicator for characterizing the
ecological state of water in a water body and conducting operational monitoring, it is
suggested to choose indicators of oxygen characteristics.

Key words: Green and Blue infrastructure, integrated indicator of water quality,
surface water monitoring, biochemical oxygen consumption, combinatorial index of water
pollution.
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AHoTauifa. 3eneHo-6nakuTHa iHGPaCTPYKTypa BiIHOCUTLCS L0 CKIIAA0BOI Cy4aCHOI
MiCbKOi iIHDPaCTPYKTypu. YNpaBniHHA HEIO € CKNaaHUM i BUMArae He TiNbKy BUPILLEHHS
npobaem NMOBEPXHEBMX BOA, BOAOMOCTAYaHHA Ta BOAOBIABELEHHS, @ /i KOHTPOMIO 3a
AKicTio umx BoA. MMpu ekcnnyatauii 06’ekTiB «3eneH0-01akUTHOI» iHPACTPYKTYpU
MUTAHHA ONEPaTMBHONO MOHITOPWHIY CKNaOoOBUX CEPenoBuLLa, WO GOPMYIOTh L
iHDpacTPyKTypy, Ha CbOrOAHI € akTyasbHUM. TOMy € [OUiNIbHMM OBrpYHTYBaHHS
iHTErpasbHMX MOKA3HWKIB EKOMOMYHOro CTaHy BOAHWX OO’€KTIB OJsS MiABULLEHHS
eKosoriyHoi 6e3nekn NoBepxXHeBUX OxXepen BogonoctadaHHs. B poboTi nokasaHo, wo
KMCHEBI MOKa3HMKM BifjirpatoTb BRXJIMBY POJib Y BU3HAYEHHI SKOCTi BOAM BOAHOI0 06’exTa.
3 HUMUK NOB’A3aHa acuMInoloYa 34aTHICTb BoA, TOOTO 3A4aTHICTb BOJ, A0 PO3KIaAaHHS
OpraHiyHOi PEYOBUHW.  AHAM3ylouM CE30HHY AMHAMIKy MOKa3HWKIB BioXiMIYHOrO
CMOXMBAHHS KMCHIO Ta KOMOGIHAaTOpPHOro iHAeKCy 3abpyaHeHHs BOaM i 3B’S30K LWX
BE/IMYMH MiXX COOOI0, CMif, 3a3HauMTU, WO BUpILLANbHE 3HAYEHHS Ha (GOPMYBAHHS
iHOeKCyY SIKOCTi BOAM HuKYe okepena 3abpyaHeHHs Biirpae came nokasHuk 6ioxiMiyHoro
CMOXMBAHHS KUCHIO, LLIO | MiATBEPAXKYETLCA KoediuieHTaMum kopensuii. beanocepeaHbo y
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MiCLLi CKMy CTi4YHMX BOA, 32 YMOBM NEPEBULLEHHSI KOHLIEHTPALLii 3a0pyaHI04MX PEHOBUH
3HaueHb K, dopmyBaHHS iHaeKCY BinOyBaeTbCS Y PI3HOMY CTYMEHi caMe 3a PaxyHoK
LIMX peYOBUH. TOMy BMICT PO34YMHEHOMO KMCHIO Ta BIOXiMIYHOMO CMOXMBAHHS KUCHIO Y BOZI
CTaHOBWTb 3HAYHWI IHTEPEC HE TiNlbkn 3 nornaay GYHKUIOHYBaHHS akBaeKOCUCTEM, ane i
K iHTErpanbHUiA NOKa3HUK EKONOMYHOr0 CTaHy BOLHOMO cepeaoBuLLa. 3B’A30K, LLLO iCHYE
MiXX BEIMYMHOI0 KOMBIHATOPHOT O iHAEKCY 3aBPyAHEHOCTI BOAM i BEMYMHOIO BioXiMiYHOrO
CMOXUBAHHS KUCHIO, POOUTL MOKA3HMK BiOXIMIYHOrO CNOXMBAHHS KMCHIO BRXJIMBUM AJ151
iHTEerpanbHOi OLLiHKI 3aOPYAHEHHSI BOA, Pi3HUMM OPraHiqyHMU peqoBUHaMu. ToMy B SKOCTI
iHTErpasbHOro MOKa3HUKA ANs XapakTEPUCTUKU EKOMOMYHOro CTaHy BOAM Y BOOHOMY
00’eKTi Ta NPOBeEHHs1 ONepaTMBHOrO MOHITOPUHIY MPOMOHYETLCS 0O6PaTN NOKA3HWKM
KVMCHEBOI XapaKTePUCTUKN.

KnioyoBicnoBa: 3eneHo-6nakMTHaiHPPaCTPYKTYPa, iHTErpanbHNIA MOKa3HUK AKOCTI
BOZM, MOHITOPUHI MOBEPXHEBUX BOA, GiOXiMIYHE CMOXMBAHHS KMCHIO, KOMOIHATOPHMIA
iHOeKC 3a0pyaHEHHs BOAMU.

IcropuuHo JrojiHa OyyBasia CBOE JKUTJIO Oiis BOAHUX OO0 EKTIB,
BUKODHCTOBYIOUU 1X JJIA KUTTE3a0e3neueHHsA. BaU3bKiCTh 1 JIOCTym M0
BoAM Oyiy KJIIOUOBHUMHU (AKTOPaMU B JIIOJCHKUX ITOCEJIEHHSAX 3aBiK/IH.
Bojia pazom 3 HaBKOJIMIIIHIM ITPOCTOPOM CTBOPIOBAJIA IMOTEHIIAI IIE i I
TPAaHCIOPTYBAaHHS, TOPTiBJi, a 3 YacoM - /IS BiAIIOYHHKY, TYpH3My Ta
BUPOOHUIITBA eyieKTpoeHeprii. [locesieHHsT pO3pocTaucs, 3 IBJISTUCA HOBI
MICBKi IITYy4YHi BOAHI 06’€KTH, AKi 3a0€31euyBaii B3Ke BOJOIIOCTAYaHHS JI0
JTOMiBOK, i TAKUM YMHOM PO3BUBaIacs BoAHA iHdpacTpykTypa micta. [Topsz 3
M Tpeba 0yJ10 CTBOPIOBATH CUCTEMU BOJIOBIIBE/IEHHS, SIKi 1 CTaJI OCHOBHUM
JKepeJioM 3a0py/THEHHS TOBEPXHEBUX BOJI. JII0M IMOYaIy 3aMHUCTIOBATHCS
HaJ, 1€l IpobJIeMOI0 BxKe 37]aBHA, 00 3pO3yMiIH, I[0 XBOPOOH i emigemii
MOKYTh BWHUKATH BHACJIZIOK BUKOPDUCTaHHS 3abpyaHeHux Boa. Ila
mpo0bsieMa CTOITh 1 Mepes CyJacHOIO JIIOJIMHOI0 Ta CyYaCHUMH MIiCTaMU,
B AKUX BOHA MpokuBae. [Ipupoani y Mexkax micra piuyku, CTPYMKH, CTaBKU
Ta 03epa MOKYTb iICHYBaTH sIK IIPUPOJIHI 00’ EKTHU B MicTax abo JIoaBaTUCS 10
MiChKOI iH(PPACTPYKTYPH SK aceKT HOoro KoMGpOPTHOTO BiZIE0EKOJIOTITHOTO
cepenoBHINa Ta 00’ €KTH peKpearrii.

IMonsarrsa «OyakuTHA iHQPACTPYKTypa» 3’SIBIJIOCS BITHOCHO HEJIABHO,
BOHO TIOB’sI3aHE 3 BOJIOIO i BiJTHECEHO JI0 CKJIA/IOBOI Cy4acHOI MichKOi iH(pa-
cTpyKTypu. ITOHATTS «OyakuTHA iHQpPaCTpyKTypa» 3a3BUYAM aCOIIIOETHCA 3
MIOHATTAM «3eJIeHa iHGPacTPyKTypa» y MiChKHX YMOBAaX i MOKe y IIO€IHAHHI
HA3UBATUCS «3eJIEHO-0JIaKUTHO» 1H(PPACTPYKTypoio. be3ayMoBHO, BOHU Ha-
psAMy TIOB’si3aHi ofHe 3 ofHUM. Ha modvaTky mi moHATTA Oy BU3HAUYEHI
JUISL TIPOEKTIB, MeTa SIKUX — IIOJIIIIEHHS MiChbKOTO MIKPOKJIIMATy HIJISIXOM
CTBOPEHHS 3€JIEHUX 30H T4 HOPMAJIHHOTO (DYHKIIOHYBAHHS MICHKUX BOJHUX
o6’ekriB. ITpu ekciutyaraliii 00’ €KTIB «3e/IeHO-0JIaKUTHOI» 1HGPaACTPYKTypH
MUATAHHS OTIEPATHBHOTO MOHITOPHHTY CKJIQJIOBUX CEPEZIOBUINA, 1110 (POPMYIOTh
1110 iH(PaCTPYKTYPY, Ha CHOTO/IHI € AKTyaIbHUM.
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V¥ 2010 pori Opranizariia O6’equanux Hariii 3asiBuia, M0 JOCTYIT 710
YKCTOI BOJIM Ta caHiTapii € mpaBoM o uHu. HasexxHe yrpaBIiHHSI MiCbKUMU
BO/IAMH € CKJIQ/THIM i BUMAarae He TUIbKU iH(PPaCTPYKTYPH BOJOIIOCTAYaHHS TA
BOJIOBiZIBE/IEHHSI, a 1 KOHTPOJIIO 3a 3a0pyaHeHHAM. [le BuUMarae KoopAuHairii
Mizk 6araTbMa CEKTOpaMH, a TAKOXK Mi?K PI3HHUMU PIBHSIMU OpPTaHIB BJIAJU
Ta 3MiH B YIPaBJIiHHI, fKi IPU3BEAYTH /10 OLIBII CTAJIOTO Ta ONTUMAIBHOTO
BUKOPUCTAHHSA MiCHhKUX BOJTHUX PECYPCiB.

JIJis1 BEJIMKUX MICT € IIle OJHAa XapaKTepHa IpobseMa, sKa IOJISTaE y
He3a/I0BIJIbHOMY OOJIAIITYBaHHI MiCIlb KOPUCTYBAHHS J[?KEPEIHHOIO BOJIOIO
[1], AKy MicTAHM BUKOPHCTOBYIOTh y OLIBIIOCTI BUIIQJIKIB SIK OCHOBHE
JKepeJio MUTHUX BOJ.

Piuka CiBepcbkuii JloHenp € HaAUOLIBIIO BOJHOI apTepielo Ta
HaBaKJIMBIIINM JPKEPeJIOM NIPIiCHOI BoAM cxoay YkKpaiHu. baceifH piuku
pO3TaIlOBaHUN Ha TepHUTOpisax XapkiBcbkoi, JloHempkol Ta JIyranchkoi
obryacteli YkpaiHu 1 fABisf€ co00l0 ypOaHI30BaHUU PpETiOH 3 BHCOKUM
piBHEM pPO3BHUTKY IIPOMHCJIOBOCTI Ta cibebKoro rocnozapersa. Came masti
nputoku CiB. JliHIs, Taki sk Yau, Bepeka, Ockos Ta iHII, € CKJIaI0BOIO
BogHOI iH(pacTpykTypu Oaratbox wmict Cioboxkanmuuau. CTpykTypa
BOZIOKOPUCTYBaHHsA, IO ckiatacsai y Oaceiini p. CiBepcpkuii loHenp,
Ipe/icTaBJIeHa yciMa BUAAMU BOJOKOPUCTYBAHHSA, B TOMY YHCJIi 3 BEJIMKUM
00CSITOM CITO’KMBAHHS BOJIM Ta €KOJIOTIYHO HeOe3IeYHUMH BUPOOHUIITBAMH,
o OOyMOBJIIOE 3HAYHUU AHTPOIOTeHHUN IIPECHHI 1 CTBOPIOE 3HAYHI
€KOJIOTIUHI ITpo0JIeMH JIJIs1 BOAHUX 00’ €KTIB BCbOTO PETIOHY.

Ha Tenepimmniii yac B YkpaiHi Ta B IHIINX KpaiHax CBITy po3pobJseHa
JIOCUTD BeJIMKA KUIBKICTh KPUTEPIiiB iHTErpasibHOI OIliHKH €KOJIOTIYHOTO CTaHy
BOAHHUX 00’€KTiB. JIJisi BUBHAUEHHS KOMILJIEKCHOI OLIIHKHU 3a pe3yJibTaTaMu
MOHITOPDUHIY BBa)Ka€ThCs JIOLUUIBHUM BUKOPHUCTAHHS iHTErPaJIbHUX
mokas3HukKiB. Jleski kiacudikarii 6a3yroThCs Ha OIIHIT 6aKTEPiOIOTIYHUX Ta
(pizmKO-XiMIYHUX MOKA3HUKIB, B OCHOBY IHIINX MOKJIa/ieHa riipobiooriyHa
orfiHka 3abpyzHeHocTi Box [2]. KoxkeH i3 KpuTepiiB /1a€ 3MOTy OTpUMYBaTH
BaXKJIUBY iH(MOpMaIIifo, a IMPH iX KOMIJIEKCHOMY 3aCTOCYBaHHI — OIIHIOBaTH
€KOJIOTIUHY SIKICTh BOJTHOTO CEPEIOBUIIIA.

IHTerpasbHa OIliHKA MTOKA3HUKIB €KOJIOTIUHOI O€3TEKH ITOBEPXHEBUX BO/I
3a XIMIYHUMU [TOKa3HUKAMHU BBAYKAETHCS JIOCUTH TPYIOMICTKHUM 3aBAaHHAM,
OCKIJIbKM BOHO 0as3yeTbCs Ha IIOPIBHSHHI CcepefHiX KOHIIEHTpaIlid, fAKi
CIIOCTEPIraloThCSI B IIYHKTAX KOHTPOJIIO SIKOCTI BOJl, 3 BCTAHOBJIEHUMU
HOpPMaMU I'PaHUYHO JlonyctuMuXx KouneHTparii (I7K) 1711 K0xKHOI peuoBUHH.
BinpmicTs i3 3aIpONIOHOBAHUX CHOTOZHI IHTETPaIbHUX IOKA3HUKIB OTPUMAHO
IUIAXOM 00 €THAHHS Ta y3aTaJTbHEHHs YUCTIEHHUX KOMIUIEKCHUX TTOKAa3HUKIB
y OIVH IHTETPYIOUNH, AKUH /Ta€ 3MOTY XapaKTePU3YBATH AKICTh BOAHU ¥ BOJHUX
00’€KTax sIK 3 CaHITaPHO-TITi€EHIYHUX, TaK i 3 €KOJIOTIYHUX aCIIEKTiB.
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HumHi icHye psaz cupob XxapakTeprus3yBaTH CTYIiHb 3a0pyZHEHOCTI BOIH 32
JIOIIOMOTOI0 OJTHOTO y3araJbHEHOro NMokasHuka (ingekcy sabpyanenocri I ),
SIKUH JIOPIBHIOE cepeTHbOMY apU(MMeTHIHOMY BiTHOIIEHHIO [3]:

1 C
= =% 1
L n ==k’ @

AU pedoBuH 31 sHauennam C/I/[K, > 1,
ne C; — pakTiuHa KOHLEHTPAIIA i-TO XIMIYHOTO TIOKa3HUKa, MT/M3;

I'JTIK, — TpaHU4YHO I0IyCTMA KOHIIEHTPAIlis i-T0 XIMIYHOr0 KOMIIOHEHTA,
MT/M3;

N — KUJIBKICTh PEYOBUH.

TosioBHA Hebe3neKka MOJISATaE y MPOSBI CHHEPTiI3MY, KOJIU MPUCYTHICTh
ONHIET PEYOBMHU TOCHWJIIOE TOKCHUYHICTH IHINOI ab0 KOJIM JIBI TOKCHYHI
PEYOBHHM CTBOPIOIOTH CIIOJIYKY, TOKCHYHICTh KOl 3HAYHO BHUINA, HIXK
MMOYATKOBI (HAIIPUKJIA/I, CIIOJIYKH 10HIB BAYKKUX METAITIB 1 IEIKUX OPTaHITHUX
KUCJoT). Y [4] MIPONOHY€ETHCS BU3HAYATH KOMIIEKCHUN €KOJIOTTUHUH 1HAEKC
CTaHy PiYKOBUX €KOCHCTeM I B 3aJIE3KHOCTI BiJi 3HaUeHHS Pi3HUX IMapaMeTpPiB
SIKUX, HATTPUKJIAJ;:

Ci,. . /Ci
_ s HOpM
=3, (2)

ne C, Same dakTUUHA KOHIlEHTpaIlis i-ro TiApoxiMiyHOro abo
TpodocamnpobiosoriuHoro ¢gakropa, Mr/ms3;

C — HOpMaTHUBHA KOHIIEHTpAIlif i-To TiZIpoxiMidHOTO (paKkTopa, Mr/m3.

1 HOpMm

KpiMm TOro, OIIIHKY SIKICHOTO CTaHy IPUPOAHUX BOJ IPOBOJATH 3a
KOMIUIEKCHUMH IIOKa3HUKaMH: iHzekcoM 3abpyaHenocti Box (I3B) [5] Ta
koedinientom 3abpyanenocti (K3) [6]. TIopiBHAHHSA ITUX TBOX KOMILIEKCHUX
[IOKa3HUKIB II[0JI0 PaHXUPYBAaHHS CTBOPIB Mokaszano mepesary K3. s
BUKOPHUCTAHHA B cucTeMi MiHEKOPeCYPCiB 3aTBEP/IZKEHO METO/IMKY PO3PAXYHKY
K3 npupoyiaux Boji. K3 € y3araibHEHIM ITOKa3HUKOM, IO XapaKTEPHU3YE PiBEHb
3a0py/THEHOCTI CYKYITHO 32 HU3KOIO IIOKAa3HUKIB SIKOCTI BOJI, sIKi OaraTopasoBo
BUMIpPSHO Y KUIBKOX IyHKTax (CTBOpax) CIIOCTEPEKEHb BOJHUX OO0 EKTIB.
Kpim TOro BUKOPUCTOBYETHCS €KOJIOTIUHA OIliHKA AKOCTI IIOBEPXHEBUX BOJ, 32
BIZIIOBITHUMU KaTeropisMu. BoHa 7103BOJIsiE IPOBECTU MOPIBHAJIBHY OI[IHKY
€KOJIOTIYHOTO CTaHy ITOBEPXHEBUX BOJI PI3HUX BOAHUX OO'€KTIB (He3aJIeXKHO
BiJl BMiCTY Pi3HUX 3a0py/THIOIOUHMX PEUYOBUH), BUSBUTH JUHAMIKY 1 TEHEHITiIO
ii IKOCTi 3a pOKaMH, CIIPOCTUTH i 3HAYHO MOJIIIIATA (GOPMY IIPEJICTABIECHHS
iHgopMariii, B TOMy YHCJIi y BUTJISA/II CYYacCHUX ITA(PPOBUX Marl.
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IIpo6siema BUOOpPY IOKA3HUKIB, I[0 BUKOPUCTOBYIOTHCA VIS OIlIHKH
€KOJIOTIYHOTO CTaHy MMOBEPXHEBUX BOJT, IOKJIATHO BUKJIa/ieHa B [7]. Tak, aBTo-
PH IIPOIIOHYIOTH ILJISIXU €KOJIOTIYHOI OITiIHKHY 1 00’ €THYIOT iX Y TpU I'PYIIH:

— BUKOPHCTAaHHS BCIX MOKA3HUKIB, JIJIA AKUX BcTaHOBIeHI ['/IK;
— 3aCTOCYBaHHS HEBEJHMKOTO UHC/Ia HOPMOBAHUX IIOKA3HUKIB;

— 00K JesgKuX HOPMOBAHUX IIOKA3HHUKIB, a TaKOMK CIIOJYK, sIKi
XapaKTePU3yITh MPOIIECH, [0 BIUIMBAIOTH HA AKICTH BOJH.

Peatizamis moka3HuKIB IepIoi rpynu Oysa 6 KpamyuM BapiaHToM, ajie
IIPAaKTUYHO He 3/[iiCHEHHA.

[Tpomno3wuilii 1M0/I0 BUKOPUCTAHHS JAPYroi TPYNH 3HAWUNLIA BiAOUTTS
B HAYKOBUX JIOCJI/PKEHHAX Ta HOPMATUBHUX JIOKYMEHTaX. Y I[JIOMY KOJIO
000B’A3KOBUX ITOKA3HUKIB OOMEKYETHCSA BiJI IECATH JI0 IBAIISATH IT ATH.

3acTocyBaHHS IIOKa3HHMKIB TPEThOi I'pynu 0asylOTbCs He TiJIbBKA Ha
HEOOXiTHOCTI OIHKW, ajie ¥ Ha HeoOXiIHOCTI TPOTHO3YBAaHHSA 3MiHU
€KOJIOTIYHOTO CTaHy ITOBEPXHEBUX BOJ. IIpu 1ibOMy /10 yBaru mpuuMarThCs
Taki MOKa3HUKH, 3MiHA KOHIIEHTpAIil AKX y cwily (pi3mIHUX, XiIMIYHUX 1
0i0JIOTIYHHUX MPUYMH ABTOMATHUYHO BIUIMBAE HAa 3HAUEHHS iHIITUX ITOKA3HUKIB.

KombinaTtopuuii iniexc 3abpyaaenocri Bogu (KI3B), 1o 06paxoBy€eThCs
3rigHo 3 [8] Ta peKkoMeHIOBaHUN B JJAHUH Yac 0 BUKOPHCTaHH:A [9], Oyme
POBTJIAHYTO HIKUe OUTbIl AokaIamHO. llel iHAEKC 03BOJISIE OTPUMATH
iHTerpajbHy OIIHKY €KOJIOTIYHOTO CTaHy MOBEPXHEBUX BOJ, I'PYHTYIOUHCH
Ha KpaTHocTi nepeBuiieHb I/TK okpeMux peuoBuH. [IpakTHKa Ta peryJisspHa
JisJIBHICTh, IIOB’SI3aHI 3 MOHITOPHHIOM IIOBEPXHEBUX BOJ, BKa3ye Ha
HeoOXiZiHiCcTh MiHiIMiZaIil pI3HOMAHITHUX PECYpCiB Jisd OTPUMAaHHSI
IHTerpajbHOI OLIHKK €KOJIOTIUHOI Oe31eku Bo/THOTO 00’ekTa. ToMy BUHHMKAE
HeoOXiiHiCTh BHOOPY AEKITPKOX NOKA3HUKIB, fKi 0 JaBajy iHTErpabHY
OITiIHKY €KOJIOTIYHOT'O CTaHy BOJIHOTO O0’€KTa B I[iyloMy, 0e3 HeoOXimHOCTI
MPOBEJIEHHS YMCEIbHUX KOIITOBHUX JIOCJTI/IKEHD 1 aHAUTI3iB.

Tomy MeTor0 ITiEl poOOTH € 00T PYHTYBaHHSI BHOOPY B IKOCTi iIHTETPATIBHOTO
MTOKa3HUKa €KOJIOTIYHOI 6e3IeKH BOJ, MiChKOI «OJIaKUTHOI iHPpaCTPyKTypH»
0ioXIMIYHOTO CTIO’KUBAHHA KUCHIO. [[J151 IbOTO HEOOXiTHO OXapaKTepu3yBaTH
€KOJIOTIYHHY CTaH JIOCTi?KyBaHOI JIJITHKY 3a JIOTIOMOT0I0 KOMOIHATOPHOTO
iHAekcy 3abpyaHeHocti Bogu (KI3B) Ta BCTAaHOBUTH 3B’SI30K MK ITUM
1H1eKCcoM Ta 610XIMIUHUM CIIOKHUBAHHAM KHUCHIO.

BusznavuasipHuMU Oy MaTepiasid IMOJBOBUX Ta JIabOPATOPHUX
JIOCTiKeHb (2017 — 2020 pp.) 32 EKOJIOTIYHUM CTAHOM MiChKUX IIOBEPXHEBUX
Boi, TOOTO «OyakuTHOI iHMpacTpykTypu» wMmicta I3iom XapkKiBchKoi
obstacti. Bysio 00paHO TPU TOUKH CIIOCTEPEKEHB: TOUKA 1 — MiCIle CKUJLy
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y p. CiBepchkuii JlOHENb CTIYHUX BOJI 3 OYHMCHHUX CHOPYZ I[3I0MCHKOTO
KOMYHaJIbHO-BUPOOHUYOTO BOJIOIIPOBIHO-KAHATIZAI[IMHOTO HiATTPHUEMCTBA
(IKB BKII); Touka 2 — 1000 M BHIIE MICIIsI CKUJIy Ta TOYKa 3 — 500 M HHKYE
Micus ckuay. BignosigHi maHi HaBeaeHi B Tabsuili 1. Pobora BukoHyBastacs
y nBa eranu. Ha mepmomy erami 6ysi0 BU3BHAYeHO KOMOIHATOPHUU iHAEKC
3a0pyZHEHOCTI BOAY Ta JOCTI/PKEHO WOTO AUHAMIKY, HA HACTYITHOMY €TaIli
OyJI0 BCTAaHOBJIEHO KOpPEAIHHUN 3B’A30k Mik KI3B Ta 6GioXiMiuHUM
crnoxkuBanuaM kucHio (BITK).

Metoau iHTErpasibHOI OIliIHKKA 3a0py/JHEHHS IOBEPXHEBHUX BOJI, IO
ICHYIOTh Ha CHOTO/IHI, IPUHIUIIOBO PO3AUIAIOTHCA Ha JBi IPYIU: /10 MEPIIOI
BiZTHOCATH METO/IH, IO JI03BOJISIOTH OI[iIHIOBATH SIKICTh BOAM 3a CYKYITHICTIO
riApoxiMiuHuX, TiApodi3UYHUX, TiAPOOIOJOTIYHNX, MiKpPOOiOJIOTIUHUX
MMOKA3HUKIB; 10 APYTOi — METO/IH, NIOB’A3aHI 3 PO3PAXyHKOM KOMILIEKCHUX
iH/IeKCiB 3a0py/THEHOCTI BOZH.

Jo Hanbinpm momupeHux BimHOcUThCsA KI3B, 1m0 0O6paxoBYETHCS
3rimHo 3 [8] Ta pekoMeHJ0BaHUU B JaHWUU Yac A0 BUKOpPHCTAHHS [9],
SAKUH J03BOJISIE OTPUMATH IHTErPaJIbHY OIIHKY €KOJIOTIiYHOIO CTaHy
MMOBEPXHEBUX BOJI, [PYHTYIOUHCh HA KpaTHOCTI epepuineHs ['J[K okpeMux
MTOJIFOTAHTIB.

Tabauys 1

IToka3HUKYU cepeTHbOPIYHNIX 3HAUEHb €KOJIOTIUHOTO cTaHy BojH p. CiB.
Honenp y Mmexxkax M. [310M

MapameTtp (Touka 1) 1000 m (Touka 2) 500 m (Touka 3)
AMOHI conboBuit, Mr/am® 0,369 0,164 0,183
BIMK,, mr/om® 9,886 3,880 3,872
3ani3o 3aranbHe, mr/am® 0,300 0,085 0,085
HitpaTu, mrigm® 34,902 7,660 7,313
HitpuTn, mr/gm® 0,123 0,068 0,073
Cynbdatu, mr/igm® 107,199 130,104 125,646
Cyxuin 3anuiok, mr/gm® 479,800 583,273 548,016
dochatu, mr/gm® 6,899 1,626 1,731
Xnopuaun, mr/gm® 107,254 80,109 81,292
XMK, mr/gm® 25,413 11,512 12,895
Po3umHeHuin kuceHb, mr/am® 11,881 11,569
3aBucni pevoBuHN, Mr/om® 9,991 19,427 16,735
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KI3B oniHIoE CTymiHb 3a0pPYTHEHOCTI 32 KOMILJIEKCOM IOJTIOTAHTIB. BiH
MOKe OyTH OTPUMaHUU A1 Oy/b-AKO1 UISTHKH a0 s BOJHOTO 00’€KTa B
IJIOMY, CTBOpPY ab0 IyHKTY CIIOCTEPEKEHHS 32 CTAHOM IIOBEPXHEBHX BOJI.
PenpeseHTaTUBHICTH Ta iHPOPMATHUBHICTD iHAEKCY 32 HASIBHOCTI IOCTATHHOI'O
obcsary indopmarii Bucoka [10]. Tlepes movyaTKOM CTaTHCTUYHOI 0OpOOKH
JIaHUX BCTAHOBJIIOETHCS IEPiof] y3arajipHeHHA iHGOpMAamii, 0 3a1eKUTh
Bijl Iijieli OIIHKW Ta JOCTaTHOCTI 00cATy BuximHux naHux. KI3B moxe
OyTu po3paxoBaHUU Ay Oy/Ib-sIKOTO IEPIOAY Jacy: 700U, JIeKaau, MicAIlsd,
KBapTaJly, MiBpiuds, pOKy, OaraToOpivHOTO Mepio/ly 3a HasIBHOCTI IOCTAaTHHOI
BUOIpKH urcia Ipob BOAH.

PospaxyHOok B3HaueHHs KOMOIHATOpDHOro iH7ieKCy 3a0pyZHEHOCTI Ta
Bi/[HOCHA OIlIHKA €KOJIOTIYHOTO CTaHy IIOBEPXHEBUX BOJ| IPOBOAUTHCS
y JIBa eTamy: CIIOYaTKy 32 KOXKHOI0 OKPEMOIO JIOCI[PKyBaHOIO PEYOBHUHOIO
1 IIOKa3HUKOM €KOJIOTIUYHOI'O CTaHy MOBEPXHEBUX BOJI, MOTIM PO3IJIAAABCA
OJTHOYACHO BeCh KOMIUIEKC 3a0py[HIOIYNX PpEYOBHH Ta BUBOJMJIACA
pesyJsbTytoua orfinka [8].

3a KOKHOI0 PEYOBHHOIO 32 PO3PaXyHKOBUU Iepiofi dacy /s oOpaHOro
00’€KTa JTOCITI/I?KEHHS BU3HAYAIOTHCS HACTYITHI XapaKTEPUCTUKU:

¢ IIOBTOPIOBAHICTb BHIIAJIKIB 3a0pyAHEHOCTI Qs TOOTO YacroTra
BUSIBJIEHHsI KOHIIEHTPAIIIH IO/II0TAHTIB, 110 epepuityoTh I'JIK [8]:

r

@ =-2.100% > (3)

ij nij

e n ‘ij— KIJIBKICTh pe3yJIbTaTiB XIMIYHOI'O aHaJTi3y 32 i-10 PpEUOBHHOIO B
j-My CTBOPpi 3a mepioj yacy, 110 PO3IJIAAAETHCA, B AKUX 1X BMICT UM 3HAUEHHS
IepeBUIYIOTh BianmoBiaHi ['/1K;

n, — 3arajabHa KiJIBKiCTh Pe3yJIbTaTiB XIMIiUYHOTO aHAJIi3y 3a Mepio yacy,
1[0 PO3IVIS/IAETHCS, 32 i-10 PEUOBUHOIO B j-My CTBOPI.

3a 3HaYEeHHSIMHU TMOBTOPIOBAHOCTI BU3HAYAIOTH XapakTep 3a0pyAHeHHS
BOJIY 32 CTiHKICTIO 3a0py/THEHHSA Y BiZIIIOBiHOCTI 10 Ta0JI1. 2.

¢ CepenHe 3HaueHHA KPATHOCTI IlepeBUINEHHHA KOHIIEHTpalii 3a-
OpynuioBauiB BimHOCHO [JIK ﬁij’, po3paxoBaHe TIiJIbKU 3a pe3yJIbTaTaMH
aHastidy mpob BOAM, /i€ TaKe MEPEBUINEHHS CIOCTEPIraeThes. Pe3ysbTaTh
aHaJIi3y 3pa3KiB BOJH, Y IKUX KOHIIEHTpPAIIisA 3a0pyAHI0I0Y0] peuoBHHU OyJ1a
HKk4010 3a ['JTK, 10 po3paxyHKy He BKIoUaancs. Po3paxyHOK 3/1iHCHIOBABCS

3a popmysioro [8]:
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ze ﬁiﬁ. = Ciﬁ/F,ZIKl. — KpaTHicTh nepeBuieHHs ['JIK 3a i-10 pe4oBUHOIO

8_f-My pes3yJIbTaTi XiMiYHOTO aHaJIi3y JIJIS j-TO CTBODY;

C.. — KOHIIEHTpAIlifl I-1 peYOBHUHU B f-My pe3yJIbTaTi XiMiYHOTO aHAII3y

ifi

JUISL j-TO CTBOPY, MT/IM3.

BuszHaueHHsI KPaTHOCTI TOPYIIEHHS HOPMATHUBY /I PO3UYHMHEHOTO
V BOJIi KMCHIO 3/IiicHIOBasIoCs 3a popmyJior [8]:

Bo,ri =

I'/IKo.,
Coyfi

(5)

3a 3HAUEHHSIMHU KPATHOCTI MMOKA3HUKIB KOHIEHTpAIlii 3a0py/THIOIOUHX
pEUOBHH, 3a SKUMHU CIOCTepiraethcs mepeBuineHHsa [JIK, BU3HaAUYaoOTH

PiBEHD 3a0PyHEHOCTI BOAY BiZIIIOBIIHO 710 Ta0JI. 2.

3a 3HAUEHHAMHU CepeJHbOI KPaTHOCTi IOKa3HUKIB KOHIIEHTpaIlil
3abpyzHIoBadiB 110710 nepeBumeHas ['/[K [31.].' Ta gaHumu Tabsu. 3 6yso
pO3pax0oBaHO YACTUHHUUI OLIHOYHHUU 06ajl 32 KPaTHICTIO IEepPEeBUIEHHS

S, BusHaueHHA 0ayiB mpoOBOAMJIOCS 3 BUKOPUCTAHHAM JIHIHHOI
IHTePIIOJIALl.
Tabauys 2

Kiacudikailis moka3HUKIB AKOCTI BOAY BOAHUX 00’€KTIB 3a 3HAUEHHIMU
ITOBTOPIOBAHOCTI BUMIA/IKIB 3a0PyAHEHOCTI

YacTuHHUN [ons yacTuHHOro
. Xapaktepuctuka . . )
[MoBTOpIOBAHICTB, 386pyaHEHOCT] OLiHOYHMI Ban 3a oLiHOYHOro Gany,
% o NMOBTOPIOBAHICTHO, LLIO NPUXOAUTLCS
A SGU Ha 1% NOBTOPIOBaAHOCTI
[1710) OANHNYHE [1;2) 0,11
[10; 30) HecTilke [2; 3) 0,05
[30; 50) XapaktepHe [3; 4) 0,05
[50; 100) CTillke 4 -

* [pn 3HaYEHHAX NOBTOPIOBAHOCTI MEHLLE OAUHULI NpUIMaemMo Sm.j =0.

Mpumitka. [HTepBanu No3HavyeHi HaCTYNHMM YMHOM: YMCMO CnpaBa — NOYaToK iHTepBarny; YMcno
3niBa — KiHeLb iHTepBarny; kpyrna ckobka nokasye, Lo 41cro, ke CTOITb Npu Hili, B iHTepBan He
BXOAWTb; KBaApaTHa CKobka — 3Ha4YeHHs BXOAUTb.
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Tabauusa 3

Krnacudikariss noka3HUKIB AKOCTI BOZY BOAHUX 00 €KTIB 32 KPATHICTIO
MMOKA3HUKIB KOHIIEHTpAaIlil 3a0pyIHIOI0UNX PeYOBHH IpH nepeputieHHi [JIK

YactuHHui .
. . N [lons YacTUHHOrO OLHOYHOTO
KpaTtHicTb Xapaktepuctuka OLiHOYHMI Ban

. . 6any, LWo npuxoanTbCA

nepeBULLEHHS piBHS 3a KpaTHiCTo HA QOMHMLLIO KDATHOCTI
raK 3abpyaHeHocTi nepeBMU.LSeHH;I oK, nepesuueHHs MK
Bij
(1; 2) HU3bKUA [1;2) 1,00
[2; 10) cepegHin [2; 3) 0,125
[10; 50) BMCOKUI [3; 4) 0,025
[50; =] ekcTpemanbHo | 4 -
BMCOKUI

MpumiTka. IHMepsanu nosHayeHi HacmMyrnHUM YUHOM: YUCIO cripasa — fo4Yamok iHmepeary;
yucno 3niea — KiHeub iHmepearny; Kpyena ckobka rMokasye, W0 4UC/0, sKe cmoimb npu Hid,
8 iHmepesan He exodumb, KeadpamHa CKobKka — 3Ha4yeHHsI exo0umb. [Jnsi po34uHeHoz2o y 800i
KUCHIO 8UKOPUCMOBYIOMbLCS HacmyrHi yMO8Hi epadauii kpamHocmi pigHs 3abpydHeHocmi:
(1, 1,5] — Hu3bkud; (1,5; 2] — cepedHiu; (2; 3] — sucokul; (3; ] — ekcmpeMarbHO 8UcOoKUU. SIKWo
KOHUeHmpau,isi po34UHeH020 y 800i KUCHIO y pobi dopisHtoe 0, Orisi po3paxyHKy yMOBHO rpuliMaemo
ii pisHoto 0,01 me/OmP.

¢ VsaraJbHeHHH OLIHOYHHI Gan S; 3a KOXKHOI PEYOBHHOIO PO3-
paxoByBaBcs SIK JIOOYTOK YaCTUHHUX OIIHOUHUX OaJiiB 32 MMOBTOPIOBAHICTIO
BUIIAJIKiB 3a0py/IHEHHS Ta cepeIHbOI KpaTHocTi nepepuiiienss I'JIK [8]:

Sy = SaiSpi ©

Je Sm.j — YACTUHHUU OLIHOYHUK Oasl 3a IOBTOPIOBAHICTIO BHIIAJIKIB
3a0py/IHEHHS I-1 PEYOBHUHOIO B J-MYy CTBOPI 32 ITePio/1 Yacy, 0 PO3IJISaEThC;

S[iij — YaCTUHHUU OIIHOUHUY 6as 3a kpaTHicTio nepeButtieHHsa /K i-to

PEYOBHUHOIO B j-My CTBOPI 32 I1epioz yacy, 110 PO3IJIALAETHCA.

VY3arajibHeHUN OIIHOYHUI OaJT A€ MOMKJIMBICTh BPaxXyBaTU OJTHOYACHO
3HAUYeHHA [IOCJI/I)KYBAaHMX KOHIIEHTpAI[il 3a0pyJHIOIOUMX PEYOBHH Ta
YacTOTy BUSIBJIEHHS BUIIAJIKIB IEPEBUIIEHHS IMOKA3HUKIB KOHI|EHTPAIii
I'/TK 3a KO’KHOIO pEYOBUHOIO.

3HaueHHA y3araJbHEHOTO OLIHOYHOTO 0aly 3a KOKHOI DPEYOBHHOIO
OKpeMO MOKe KOJIMBATHCS I PI3HUX BOJ Bif 1 A0 16. Birsmomy #oro
3HAYEHHIO Bi/ITIOBi/1a€ OLIBII BUCOKUH CTYIIiHB 3a0pyHEHHS BO/IH.

Jani Bu3HAYa€ThCA KOMOIHATODHHUH iHZEKC 3a0pyAaHEHOCTI BoAu 3a
HacTynHOI dopmyrioro [8]:
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—_ Wi
Sj = Xi=1Sij " Wi, (7)
ne S, - KOMOIHATOPHUM iHJIEKC 3a0PY/THEHOCTI BO/IU B j-MY CTBOPI;
NJ. — KIJIBKICTh PEYOBHH, 110 BPAXOBYIOTHCS B OITIHITI;

w,; — BaroBl Koe(ilieHTH, 10 BPaXOBYKTh 3HAYMMICTh i-I PEYOBHHH,
B JIaHOMY PO3paxyHKy w, = 1/N.

Sk BUAHO 3 HaBeAeHUX IrpadivHuX JaHUX (PHC. 1), CTIYHI BOAU OYHCHUX
cnopyz IKB BKII noripuryrors crad Bogu p. CiBepcpkuil JIoHeIb, OCKiIbKU
3HaueHHA KI3By Tourli 3 OUTBIII, HiK Y TOYIII 2.

JlocotipkeHHsT MOPIYHOI Ce30HHOI JUHAMIKU pi3HUIl 3HaueHb KI3B y
TOYKaX 2 Ta 3 IMOKa3ye, IO CIIOCTEPITAaEThCA MOCTIMHA MMO3UTHUBHA Pi3HUIA
3HaUY€eHb, OKPIM OKPEMUX BUIIA/IKIB, /1€, BiZIITOBITHO 10 BUXiAHOI iHOpMaIrii,
BiZi0ysi0c po030aByieHHsS CTIYHUMH BOJAMH OYHCHUX CHOpYZ OLIbII
3a0py/IHEHO1 PiYKOBOI BOJTH.

Hameneni rpadikyd MNOKa3ylOTh TaKOXK CE30HHI KOJMBAHHA PI3HUII
3HaueHb KI3B, 1110 Moske OyTH OB’ s13aHO 31 301TbIIIEHHIM IIOBEPXHEBOTO CTOKY
3a paxyHOK CHIrOTaHEHHS HAaBECHI Ta 32 paxyHOK JIOIIIB BOCEHH, 1 BiZ[IIOBIHO
301/IbIIIEHHS 00CATY 3a0py/THEHUX CTIYHHX BOJI Bi/l OUMCHUX CIIOPY/I.

Ha nacrymHoMy eTarri 6yJi0 BCTAHOBJIEHO HAsIBHICTh B3aEMO3B’ A3KY MiK
KI3B Ta 6ioximiunum croxkuBanusam kucHio (BITK).

OnruMasnbHi yMOBU XKUTTEAIATBHOCTI OLIBIIIOCTI BOJIHUX MiKPOOPTaHi3MiB,
POCJIVH 1 TBAPHH 3aJI€KATh HE TLIBKYU B/l HAABHOCTI TPODIYHIX 3B SI3KIB, ajye
1 BiJi KOMOiHaIlii a0i0THYHUX (PAKTOPIB BOJTHOTO CEPEIOBUIIA: TEMIIEPATYPH,
pH-cepenoBuiia, CoOJIOHOCTI, MyTHOCTI BOJTH, OCBITJIEHOCTI, aePOOHUX YMOB.
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Puc. 1. Ce3onHa cepegHbopiuHa nfuHaMika KI3By TOUKaxX CIOCTEPEIKEHHS 2 Ta 3

Fig. 1. Seasonal average annual dynamic of Complex Water Pollution Index in points
2and 3
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Y 3HauHIA Mipi JKUTTENIAIBHICTD BOAHUX OPTaHI3MiB BU3HAYAETHCSA
BMicTOM po3unHeHoro kucH (PK) y Boai, KOHIIEHTpAIlis IKOTO 3aJIEKUTh,
y TepIly 4Yepry, BiJi TeMIIEpaTypHOTO pexumy. HaaxXo/PKeHHS KHCHIO
y BOAHUH 00’€KT OOMEKYEThCS HOT0 PO3YMHHICTIO y Boxi. IIpu meBHii
TEMIIEPATYPi BOJIH 1 TUCKY Y BOJIi MOKe PO3YMHHUTHCS CTPOTO MEBHA KUJIbKICTh
kucHO. Hanpukiian, minimaneHuid BMicT PK, mo 3abe3neuye HOpMaIbHUH
PO3BUTOK pub, CTAHOBUTH OJTU3BKO 5 Mr/AM3. SHUKEHHS HOTOo A0 2 Mr/am3
BUKJIMKA€E MacoBy 3aru0esb pub. HeclipuAT/IMBO TO3HAYAETHCA HA IX CTaHI 1
nepeHacuueHHs (BUIIE 120 %) BOJIH KUCHEM.

KonIeHTpamisi KUCHIO Y BOAL 3I€XKUTH Bif 11 QI3MIHNX XapaKTePUCTUK
(TemmepaTypu I COJIOHOCTI), a TAKOK Bif| OioxiMiuHUX pakTOpiB (POTOCHHTESY
U CIOXKWBAHHs KHCHIO IIPU aepOOHOMY OKHMCHEHHI OPTaHiYHHX PEYOBHUH).
IHTeHCHBHICTH (OTOCHHTE3Y 3aJIE’KUTh BiJi OCBITJIEHOCTI 1 TeMIlepaTypH, a
OKHCHEHHsI — BiJ TemIlepaTypH, KiJIbKOCTI OpraHiKd Ta MiKpOOpraHi3MiB.
KpiM po3rigHyTHX MexaHi3MiB, 3MiHa KOHIIEHTpAIlii KUCHIO y BOJI MOXKe
BiJIOyBaTHUCS ITi/T BIUTMBOM TiZIPO/TMHAMIYHUX (DaKTOPIB — IepeHocy (aABEKITil)
TeUisAMHU, BEPTUKATHLHOTO XBUIHOBOTO MTepeMilllyBaHHS Ta iH.

Konnenrpariss PK y Boji 3a7€KUTh TaKOK BiJ CIIOKUBaHHS HOIO
IIpU OKMCHEHHi OpraHiuHOi pevyoBUHU, TOOTO Bij OGioxiMiuHUX (paKTOpIB.
B aepobHOMY cepesoBuili 6ioxiMiuHe OKUCHEHHS OPTaHIUHUX PEUOBUH
BiOyBaeThcsA Mmif BILUTMBOM OakTepill 3a CXeMOIO: OpTraHiuHI pPeYOBHHU
+ KHCEHb — BOJA + JIIOKCHJ BYIJIEIIO + iHINI pedyoBHWHU. PO3KiIaaH-
HS OpPraHiyHOI pPEYOBHHU MOKHA BBasKaTH €KBIBaJIEHTHHUM peakIlii

50,00

40,00

BCKs medn™: KIB3
[, ]
o
o
o

| 1 I v V VI VIE VI 1X X Xl Xl
----BlNK ——KIB3 Micaui
Puc. 2. Cesonna qunaMika cepeHbpopiuHuX nokasHukiB BCK_ ta KI3By o4 1

Fig. 2. Seasonal average annual dynamic of BOD5 and Complex
Water Pollution Index in point 1
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OKHCHEHHS, 110 MIPUBOJUTH /10 3HMKeHHA PK y Boal Ta 10 mopylieHH:S
€KO0JIOTIYHOI piBHOBATH.

Kpurepiem, mo xapakTepusye CyMapHHN BMICT y BOJiI OpPraHiYHHUX
PEUYOBHH, € MOKA3HUK OiOXIMIYHOrO CIOKHBAHHS KHCHIO, IO BUPAXKaE
KiJIBKICTh KHCHIO (MT'), HEOOXiZIHY /1151 Oi0XIMIYHOTO OKMCHEHHS OPraHiuHUX
PEYOBHH, IO MICTATHCA Y BOAL, 32 IEBHUI NMPOMDXKOK dacy. HopmoBaHUM
IIOKA3HUKOM € BCK5 — KiJIBKICTb KHCHIO, BUTPAaU€eHa 3a ITATh /1i0 B Ipolieci
6i0XIMIYHOTO OKMCHEHHSI OPTaHIYHUX PEUOBHH, [0 MiCTATHCS B AHATI30BaHI T
Bozii. PospaxoByrors BCK, (MrO/s) sIk PI3HUILO ¥ BMICTI KUCHIO B MOMEHT
B3STTs IpoOu Ta yepes 5 1io.

Tomy € Bci miscraBu oOpaTH IOKA3HUKH KHUCHIO Y BOJIOTOIN, a came
BCK, Ta noB’si3aHuii 3 HUM [OKa3HUK PO3YMHEHOIO KUCHIO SIK IHTErpasibHi
[IOKA3HUKHU EKOJIOTIYHOTO CTaHy IIOBEPXHEBHUX BOJ. /7 miTBep KeHH:
I[OTO JIOMYIIEHHS I€PEBIPUMO HASBHICTh KOPEJISMIMHOTO 3B’A3KY MIXK
nokasHukamu KI3B ta BCK.. IIposeziemo MMOPIBHSAHHSA 32 TPhOMA TOUKAMU
CIIOCTEPEKEHD.

Ha puc. 2 300pakeHO Ce30HHY AUHAMIKY cepeHbOPIYHUX MOKA3HU-
KiB BCK5 ta KI3B y Touni 1. KoedimienT kopesAIii Mixk BKazaHUMHU
3HAYEHHSIMU CKJIAJIA€ 0,57.

Ha puc. 3 306pakeHO0 Ce30HHY JUHAMIKY CepeTHbOPIYHUX TOKA3HUKIB
BCK_ ta KI3BYy Touwi 2. KoedinieHT Kopesisuii Mi>k BKa3aHUMH 3HAYE€HHAMH
CKJ1azac 0,98.
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Puc. 3. Ce30HHA AUHaMiKa cepeAHbOPIYHUX TOKA3HUKIB BCK5 ta KI3B y Touri 2

Fig. 3. Seasonal average annual dynamic of BOD5 and Complex
Water Pollution Index in point 2
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Fig. 4. Seasonal average annual dynamic of BOD5 and Complex
Water Pollution Index in point 3

Ha puc. 4 300paskeHO0 Ce30HHY IUHAMIKY CepeHbOPIYHUX MOKA3HUKIB
BCK5 Ta KI3B y Touni 2. KoedirieHT KopeJisii Mizk BKa3aHUMU 3HAYEHHAMU
CKJIaJIa€ 0,94.

Anasisyoun ce3oHHy AuHamiky nokasHukiB BCK. ta KI3B Ta 3B'30K
X BEJIMYWH MK cOo0OI0, CJIiJ] 3a3HAYMTH, [0 BUpIIIAIbHE 3HAYEHHS HA
dopmyBannusa KI3B Hmkde jpKepesia 3a0pyAHEHHs BiJlirpae caMe MOKa3HUK
BCK,, woimixTBepmkyersbes koedinientamu kopessuii. Besnocepenupoy micni
CKU/ly CTIYHUX BOJ, 32 YMOBH II€PEBUIIEHHS KOHIIEHTPALIHA 3a0py/IHIOI0UIX
pe4oBUH 3HaueHb [JIK gexinpkoMa 3a0pyAHIOIOUMMH pPeYOBHHAMU,
(opmysannsa KI3B BinOyBaeThes 3a IX paXyHOK Y PI3HOMY CTYIIEHI.

BuxkoHaHi goCITiKeHHS 1 pO3paXyHKU JIOBOJIATH, [0 KMCHEBI TOKA3HUKHU
BiZIirpaloTh BaXKJIMBY POJIb Y BU3HAYEHHI fAKOCTI BOJ OO’E€KTIB MiCHKOI
«BbyrakuTHOI iIHpPACTPYKTypu». 3 HUMU TOB’si3aHAa aCHMUIIOIOYA 3/IaTHICTh
BOJI, TOOTO 3/TaTHICTD BOJI /IO PO3KJIAIAHHS OpraHiuHol peuoBuHU. ToMy BMicT
PO3YHMHEHOT'O KUCHIO Ta OI0XIMIYHOTO CITO’KMBAHHS KUCHIO Y BOZi CTAHOBUTH
3HAYHUH iHTEpecC He TiJIPKU 3 MOIVIAAY Ha (PYHKIIIOHYBaHHS aKBa€KOCHCTEM,
aJie 1 AK iHTerpaJIbHUHN IMTOKAa3HUK €KOJIOTIUYHOTO CTaHy BOTHOTO CEPEOBHIIIA.
3B’s30K, 10 icHye Mik BesuuuHO0 KI3B i BeTUYMHOIO BCKS, pobuth
IMOKa3HUK BCK5 BaKJIMBUM Ul 1HUKATODHOI OIlIHKH 3a0py/HEHHS
BO/I PI3HMMU OpPraHIYHHUMH PEYOBHHAMHU. TOMYy B SIKOCTI IHTETpayIbHOTO
IMOKAa3HUKA JIJII XapaKTePUCTHUKU CTaHy MiChKOTO BOJHOTO OO’€KTa Ta
IPOBEJIEHHSI OIIEPAaTHBHOTO MOHITOPHHTY OOpaHO IOKAa3HUKW KHCHEBOI
XapaKTEPUCTUKH.
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Abstract. Along with the growing pace of urbanization, the problem of microclimatic
conditions in cities is growing, which leads to the formation of an urban heat island, which
can have a negative impact on the urban residents health. The purpose of this research is
to investigate the internal territorial features of Kharkiv city thermal regime using remote
sensing data. The tasks of the study ensure the determination of the temperature regime
using remote sensing data analysis by means of GIS and the calculation of the correlation
between the temperature values and normalized difference vegetation index (NDVI).
Determination of the land surface temperature has occurred using QGIS GIS program
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and plug-ins for it. Correlation was calculated using Pearson’s method. During the study,
Landsat 8 images downloaded from the official USGS website were used. A total of 20
images were processed for the period from autumn 2017 to autumn 2020, inclusive, to
study the dynamics of the temperature regime of the study area in different seasons of the
year. For most seasons, 2 images were processed. Results: the urban heat island effect
on the territory of Kharkov is formed in the summer and winter seasons. In summer, there
is a negative correlation between NDVI and the LST, and in winter, it is positive. Slobidsky
district had the highest temperature values more often than other districts, while the
NDVI values for it were among the lowest. Kyiv district has the highest NDVI index among
Kharkiv districts; it also usually has the lowest temperature values in the warm season,
which indicates the largest area of green spaces among the city districts.

Keywords: city temperature regime, urban heat island, GIS, RSD, urboecosystems.
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KY3bMIHOBA AHacTacis HOpiiBHa - IHTeTikcl €0, XapkiB, YkpaiHa

AHoTauia. Pa3om 3i 3pocTaioummu Temnamu ypbaHisauji 3poctae i npobnema
MIKPOKIMATUYHMX YMOB Y MICTax, WO NpU3BOAUTb A0 HOPMYBAHHS MiCbKOrO0 OCTPOBa
Tenna, SKMN MOXE YMHUTWU HEeraTVBHWIA BMJIMB HA 340POB’S MiCbKuX xutenis. MeToro
po6otn 6yno [OCNAUTV BHYTPILHLO TEPUTOPIaNbHI OCOBANBOCTI TEMNOBOrO PeEXMMY
M. XapkiB 3a JOMOMOrol JaHMX OAMCTAHUIMHOrO 30HAYBaHHS. 3aBAaHHS OOCAIOXKEHHS
nepenbayany BU3HAYEHHS TEMMEPATYPHOrO PeXMMy XapKoBa LUISIXOM aHani3y AaHuX
[OVCTaHLiNHOro 30HAYBaHHS NporpaMHnmMmn 3acobamm IM'C ta pospaxyHok kopensiuii Mix
3HAYEHHAMW TemnepaTypu Ta PocauHHUM iHgekcoM NDVI. BusHaueHHs Temnepartypu
3eMHOi noBepxHi Bigdyeanock 3a ponomoroio [C-nporpammn QGIS Ta nnariHis ans
Hei. Kopensuis po3paxoByBanachk 3a Metoaom [lipcoHa. MMig 4ac mocnimkeHHs Gynm
BUKOPWCTaHi 3HiMKK Landsat 8, 3aBaHTaxeHi 3 odiujiiHoro cainty USGS. Ycboro 6yno
06pobneHo 20 3HiMKiB 3a nepiog, 3 oceHi 2017 poky no oceHi 2020 poky BKAOYHO AJist
OOCHIIKEHHS AVHAMIKN TEMMNEPATYPHOr0 PeXMMY TEPUTOPIT LOCNIOXKEHHS Y Pi3HI CE30HM
poky. Ons GinblwocTi ce3oHiB Oyno ob6pobneHo no ABa 3HiMkW. Peaynbtatn: edekT
MiCbKOrO OCTPOBa Tenna Ha TepuTopii Xapkosa GOpPMYETLCS B JITHIN | 3MMOBUIA CE30HM
poky. BniTky Bu3HayaeTbcq HeratmsHa kopensuis mik NDVI i Temnepatypolo 3eMHoi
MOBEPXHi, @ B3UMKY - MO3UTUBHA. HalBuLLi 3HAYEHHS TEMNepaTypy 4acTiwe 3a iHLi
paiioHn maB Cnobigcbkunii paiioH, B TOW Yac sk 3HadeHHs NDVI ansa Hboro 6ynm ofHi 3
HanHMX4MX. KniBcbknii panoH mae Hamsuumin nokadHnk NDVI cepep, panoHiB XapkoBa;
TaKOX BiH Mae, 3a3BUYai, HAMHWXYI 3HAYEHHS TemnepaTtypu y Tenay nopy Poky, Lo
rOBOPUTHL MPO HaBINbLLY NOLLY 3eNEeHUX HACaKEeHb CEpes, PaoHiB MicTa.

KnioyoBi cnoBa: TemnepaTtypHUin pexum MicTa, Micbkuid octpis Tenna, C, 403,
ypoboekocncTemu.

Hacenennst 3emii cTaHOBUTD 8 MIiJIbSIP/IB JIIOJIeH 1 Ma€ 4iTKy TeH/IeH-
IiI0 710 TTOZAJIBIIIOTO 3POCTAHHA. [HINOI0 TEH/EHITIEIO € TTIepeBaXKaHHA MiCh-
KOTO HAacCeJIEHHs Yy 3arajibHid JieMorpadiuHiii CTPYKTypi. YKe B 2009 pOIIi
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KUTPKIiCTh MeEIIKaHIIB ypOosaHAmadTiB mepebiaplmiia YucjI0 MeIIKaHIiB
cesuil, a 32 mporHoszamu ekciieptiB OOH 10 2050 poky MicbKe HaceJIeHHS
cBiTy cTaHOBUTHUME 68 %.

3a TakuxX YMOB WiJIBUINEHA yBara Ma€ MPUJIUIATUCH CTAHY Ta PO3BUTKY
3€eJIeHO-0JIAKUTHOI CTPYKTYPHU MICT SIK iX BaXKJIUBIH €KOJIOTIUHIN CKJIaOBIM.
AJKe BIZIOMO, III0 caMe 3€JIeH] Haca[»KeHHs Ta BOAHI 00’ €KTH MalOThb BEJIN-
KUH TIOTEHITiaJI /10 TIOKpaIlleHHs MiKpOKIiMaTy ypoosasamadTiB B3arasi Ta
ix TeMITepaTypHOTO peskuMy 30KpeMa. OcTaHHe 0COBIUBO aKTyaTbHO JIJIST Te-
IIEePINTHBOTO eTAITy 3MiHU KJIIMaTy, IKUH CYyIPOBOIKYETbCS 3HAUHUM ITi/IBU-
IIIEHHAM JITHIX TeMmmepartyp [1].

Ocob6mmBocTi Oy10BU TEpUTOPIi MicTa CIpUAIOTH GOPMYBAHHIO MiCIIEBO-
ro KJIiMaTy, BIMIHHOTO BiJi KJIIMaTy IIPUMICHKOI TEPUTOPil. Y IPOMHUCIOBUX
30HAaX, HA OKPEMHUX BYJIUIISX, KBapTaIax, IJIONAX, MapKaxX (OPMYIOThCS CBOI
0CO0JIMBI MIKpOKJIIMAaTHYHI YMOBH, SIKi BU3HAYAIOTHCSA MiCHKOIO 3a0y/I0BOIO,
HAsSBHICTIO MMPOMHCIOBUX MiJIIPUEMCTB, I'PYHTOBUM ITOKPUTTSAM, PO3IO/Ii-
JIOM 3€JIEHHUX HACa»KEeHb 1 BOLOHM.

Ha ¢popmyBaHHSA MiChKOTO KJTIiMaTy BIUIMBAIOTh:
e  NpsAMIi BUKH/M TeIlIa Ta 3MiHU PEKUMY COHSIYHOI paziarii;

e  IMHUJIOTa30Bi BUKUAW IIPOMHUCIOBHUX IIAIPHEMCTB Ta TPAHCIIOPTHUX
3ac00iB;

e 3MiHM TeIIOBOro OayJlaHCYy 3a PaXyHOK 3HIDKEHHS BUIIAPOBYBAHHS,
HHU3bKOI IPOHUKHOCTI HiZICTH/IAI0Y0] TIOBEPXHI, [0 CIIPUAE IIBUAKOMY
CTOKY BOJIA T4 3HAYHIN TEIJIOPOBITHOCTI TOKPUTTIB;

e  IIepeciueHiCTh MICIIEBOCTI, IO CTBOPIOETHCA MICHKOK 3a0yI0BOIO,
BeJIMKA [I0JI BEPTUKAJIBHUX IOBEPXOHbD, 1[0 MPU3BOIUTH /10 B3AEMHOTO
3aTiHeHHs Oy/IMHKIB Ta CTBOPEHHsS KOTJIOBHHHHX yMOB Ha ¢oHi
piBHHHHOTO penbedy [2].

ITepepaxoBaHi GaKkTOpu AiOTH KOMILUIEKCHO, X04a i HEOJTHAKOBO B Pi3HUX
yMOBax KJIiMaTy i MOTOAM 1 € MPUYMHOI YTBOPEHHs TaK 3BAHOTO «OCTPOBA
TeIIa» HaJi MicToM. 3aKOHOMiPHOCTI 3MiHM TeMITEPaTyPH MOBITPS IIPHU IIEPEXO/IL
BiJ] CLITbCBKOI MiCIIEBOCTI /10 I€HTPaIPHOI YaCTHHU MicTa IIOKa3aHi Ha PUC. 1.

Ha xopzoHi po3aity «MiCTO — ClIbChKa MICIIEBICTh» BUHUKAE 3HAUHUN
TOPU30HTAJIBHUH IPA/IIEHT TeMIIEPATYPH, 110 focsArae iHoAl 4 °C/xm. Binpma
YacTHHA MicTa SIBJIsE CODOI0 «ILJIATO» TEIUIOTO IOBITPA 3 IABUINEHHIM
TEMIIEPATYPH Yy HATIPSMKY JI0 IIeHTPY MicTa. TepMiuyHa OZTHOPIJIHICTD «I1JIATO»
MOJKe IIOPYIILyBaTHUCh IIPOTAJIMHAMU Y BUIJIA/II 00J1aCTEH X001y, SIKI MOXKYTb
BUHHMKATH Yepe3 MapKU, BOAOUMH, JIYKH, Ta 00JIacTel Telia - IMPOMUCIOBI
MiZITPUEMCTBa, IIiJIbHA 3a0y/0Ba. Hajy 1eHTpabHOI YaCTHHOIO BETUKUX
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MicuesicTe MicuesicTe

Puc. 1. Imroctparist eeKkTy MiChbKOTO OCTpOBa Teria [4]

Fig. 1. Visual demonstration of urban heat island effect [4]

MICT PO3TAIIOBYETHCS «ITIK OCTPOBA TEIJIa», IO Bi/IMIOBi/Ia€ MaKCUMAaTbHIN
TeMIleparypi noBitps. Ha TepuTopii MichbKHX arjiomepallii MOKe iCHyBaTH
JIEKLJIbKA TAKHUX «ITiKiB», 3yMOBJIEHUX HASIBHICTIO IIPOMHUC/IOBHUX I ATTPHUEMCTB
1 11is1bHOIO 320y10BOIO [5].

Micekuit octpiB Temta (3 anra. UHI - urban heat island) cras
€KOJIOTIYHOI MPo0JIeMOI0 Y BcboMy CBiTi. J[Jisi HOro KuIbKICHOI OILHKU
IIUPOKO BUKOPHCTOBYIOTHCS 3HAYEHHs TeMIIEpaTypyd B3€MHOI IOBEPXHi
(3 aurn. LST - land surface temperature). Hampuknan, y Ilenbwkewi,
miBieHHOMY IpubepexHoMy MicTi Krtaro, mpoBOAMIINCh TOCTIIPKEHHA 1JI
BU3HAYEHH B3aEMO3B 13Ky Mi>k 3MiHOI0 LST y pi3Hi ce30HM Ta YNHHUKAMH,
1[0 Ha Hel BIUIMBaIOTH [6]. Pe3ysipraTu mokasasu, IO HAWBaKIUBIIINIM
¢akTOpOoM, 10 BIUIMBAE HA IPOCTOPOBY HeonmHOpimHicTh LST BiiTKYy, OYyB
BiJIcOTOK 3a0ysi0BaHOl TepuTopii (53,62 % BIUIMBY), TOJI AK y MepexiTHuN
Ce30H HaWBaXIUBIMIUM (akropoM OyB HOPMaTi30BaHUUA BiJHOCHUH
iamexc Beretamii (NDVI), Ttob6to % o3eneHeHHss Teputopii (47,84 %).
Baumky mi ;iBa daxropu (3abymoBa — 26,84 % Ta o3eyneHeHHA 25,56 %)
Oy HaWBIIMBOBIMUMH. IIITydHI TOKPUTTA Ta 3€JIeHI Haca/PKeHHS MasIu
JIOMiHYIOUHI BIUIUB Ha IIPOCTOPOBY AudepeHiallio TeMIiepaTypu. PisHuIls
¢opm manmmadty He Oyia TOMIHYIOUUM (PAKTOPOM BIUIMBY BIIITKY UM y
nepexiiHui ce30H. Brumns ¢opwm sanamadTy 36iIbIIyeThCA 31 3HIDKEHHAM
TEeMIIEPATYPH, TO/Ii SIK PIBEHb BHECKY TAKUX BAMKJINBUX (PAKTOPIB, AK IITYYH]
MIOKPUTTS Ta 3€JIeHi 30HU, 3HAYHO 3MeHITUBCA. 1[I B3a€MO3B sI3KH CBiT4aTh
PO Te, IO BILUTUB GOopM JIaHAIADTY HA TEMIEPATYPY BiTHOCHO CIa0OKUH, HA
BiIMiHY BiJ IITYYHUX IIOKPUTTIB Ta 3€JIEHUX HACAJI?KEHD [6].

3MiHa TeMIlepaTypH y 4aci Ta MpoCcTOpi TaKOXK JIOCTiKyBajiach y MicCTi
Typky (OinnsAHzAisA) Ta Horo oKOIUIAX [7]. ToJIOBHOIO METOIO JTOC/TiMKEHHS
OyJ1I0 PO3KPHUTTS MPOCTOPOBUX JO0OBUX Ta CE30HHUX Pi3HUIb TEMIIEPATYP
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IIPOTSTOM IIepioy CIIOCTEpPEXKeHb 2002—2007 Pp., & TAaKOXK 3MiHA TeM-
mepaTyp 3 YpaxyBaHHSAM 3€MJIEKODUCTYBaHH:A, pebedy Ta CyciacrBa
Bojoiim. [locmimkeHHs1 OasyBajioch Ha HA0OpI TeMIIepaTypHUX JaHUX
i3 Mepexi 3 36 peecrparopiB Temieparypu Hobo HS8, ski 3/ilicHIOIOTH
BUMIDIOBaHHs 3 iHTepBaJIoM 30 XB. Pe3ysibTaTé BKA3yIOTh Ha Te, IO caMe
000B1 MiHIManBHI TeMIepaTypyu HaHWKpalle MOXKHA IOSICHUTH DPIZHUMU
bopmamu 3eMIeKOPUCTYBaHHSA, peabedy Ta BOAHUX 00’€KTiB. /laHa MO/iesb
He /1a€ YiTKOrO MOSICHEHHS BIIUBY JJaHUX (DAKTOPIB MPU OIHIN 3HAUYEHD
MaKCUMAaJIbHUX TeMIIepaTyp. 3eMJIEKOPUCTYBAaHHS OyJI0 HaWBaKJIUBIIIIM
daxTOpoM, 1[0 CIPUYHUHSB IIPOCTOPOBI Pi3HUIN MiHIMAJIBHUX Ta CEPEIHIX
TEMIIEPATyp, & TaKOXK BIUIMBAB Ha JOOOBI KOJMBAHHSA TeMIIEPaTypH Y
JTOCJTiI?KyBaHi# 30Hi [7].

3MiHH TeMIIepaTypH, CIIPUYMHEHI MIChbKUM JaHAIA(pTOM, BIUTUBAIOTH
Ha 3710pOB’st Ta KOMGOPT JIIOEH, a TAKOK Ha CIIOKMBAHHSA €HEPril Ta SIKiCTh
moBiTps. Tomy /711 MicTOOY/TIBHUX ITiJIEH BAXKJITUBO JI3HATHCS TTPO KOJTUBAHHS
TEMIIEPATYPH MOBITPSA MiXK PI3HUMU KaTeropifiMu 3eMJIEKOPHUCTYBaHHSA K B
E€KCTPEMAJTbHUX CHUTYAIlisX, TaK 1 y 3BUYallHUX yMOBaX. J{OC/Ti/IZKeHH JaHUX,
3i0panux Ha 18 JingHKax y micti I'ere6opr [8] mpoTarom 18 micAmnis, pazom
i3 indopmarriero mpo 3emyexopucTyBaHHsA 3 ['eHepanbHOro IwiaHy I ere6opry,
IIPOBOJIMJIOCH 13 BUKOPUCTAHHSM CTATHUCTUYHOIO aHAJIi3y 3MiH TeMIlepaTypu
MIOBITPA Ta 3eMJIEKOPUCTYBaHHA. [[0CITi/PKeHHSA TPOBOIMJIOCh HA TEPUTOPIi
TPHOX 30H i3 PI3HUM THUIIOM 3a0y/IOBH: MiCHKOI IIJTBHOI, HaraTOKBapTHUPHOI
Ta OAWHOYHUX OyAuHKIB. IIpOBOMBCA aHAII3 CHOCTEPEKYBAHUX PI3HUIIb
TeMIIEPaTyPH MK ITUMH KaTEropifiMU sK BJEHb, TaK i BHOYI Ta y PiZHUX
IIOTOHUX yMOBaX. BHoui 3a0ymoBaHi TepuTOpii 3aB:au Oy/Id TEIUIINMU 3
HAWBUIIUM BifiXrJIeHHAM TemiepaTypu (8 °C) mij yac sICHUX YMOB Y MiChKil
IUTBHIN Kareropii. OpHak KaTeropii «baraToKBapTUpPHa» Ta «OAUHOYHI
OyoUHKM» TIOKA3aJd MOMIOHY PpI3HUIYI0 TeMmIepaTtyp, npubiusHo 4 °C,
MOPIBHAHO 3 OKOJIUISIMU. Y SICHI IHI 3a0yZ10BaHi KaTeropii OyJIv X0JI0IHIIIIMH,
HD>K palioOHH 3a MICTOM, SIBHIIE, SIKE HA3UBAIOTh IIPOXOJIOJTHAM OCTPOBOM. Y
ITOXMYPI JIHI B IINX palioHax 3a3BUYau OyJIo Tervtimie mpubansHo Ha 2,5 °C [8].

TakuM YUHOM, TEMIIEPATypa TOBITPS 3MIHIOEThCA B MeKax 3a0y/10BaHOI
TEPUTOPII IIO/THS Ta Ii/T Yac Pi3HUX IOTOAHIX CUTYAI[ill. BUHIKAa€e muTaHHs IIpO
3HAYEHHS IUX Pe3yJIbTaTiB JJIA MiCTOOYAyBaHHSA Ta IK BOHU MOKYTh 3MiHUTH
CIociO IIaHyBaHHs TepUTOPii. JIJIst I[bOTO IPOBOASTH OOTOBOPEHHSI HACIIIIKIB
3MiH TEMIIEpaTypH TOBITPs JIsi KOM(OPTY JIIOAMHU Ta CHOKUBAHHS €HePrii.
Komdoprt sronnHN BUMIPIOETHCA AK (Pi3iosIoriuHa eKBiBaJIeHTHA TEMIIEPATypa
(®ET), noka3HUK, 110 BUPaAKa€ TEIUIOBUU cTpec Ha Jiozieil. [lokazaHo, 110
sHaueHHsA DPET, sk mpaBwio, BUIII B MeXKax IIUIBHO 3a0y/0BaHOI KaTeropii,
ajte moTpeba B eHeprii Huk4a. Hacmpas/i yepes MicrieBi KIiMaTH4YHI 3MiHU
JIOMOT'OCIIO/IAPCTBO B T'yCTO 3a0y/I0BaHil KaTeropii ImopivHO BUKOPHCTOBYE Ha
11—20 % MeHIIIe eHepTii MOPiBHAHO 3 TPUMichKuM [8].
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BriuB ckJiasly TPYHTOBOTO TIOKPHBY Ha TEMIIEpATypy MOBEPXHI 3eMIIi
(LST) mwupoko MAOCIZKEHO Ta 3aJ0KyMEHTOBAaHO Yy HAayKOBHX IIpallsiX.
OpHak Mayio JOCTi/PKEHb BUBYAJIU HACTIAKK KOH(piryparii 3eMesbHOT0
nmokpuBy. HaBejieHe JTOCIJPKEHHSI BU3HAYWJIO BIUIMB SIK CKJIAJy, TaK i
koHiryparii 3emenpbHoro nokpuny Ha LST y Basnrtimopi, mrar Mexiko,
CIIA, BUKODHUCTOBYIOUM KOPEJISAIIMHUN aHasi3 Ta GaratopasoBi JIiHIHHI
perpecii. Jlani 306pakents Landsat ETM+ BUKOPHCTOBYBAJIUCH /IS OIIHKH
TeMIlepaTypu 3eMHOI HoBepxHi. CKy1a7] Ta KOHQITypallito 'PyHTOBOTO IOKPUBY
BH3HAYAJIW 3a JIOMOMOTOK psAy JaHAmAGTHUX IapaMerpiB, AKi Oynu
pO3paxoBaHi Ha OCHOBI KapTH I'PYHTOBOTO MOKPUBY 3 BUCOKOI PO3ALTHHOIO
3JIATHICTIO 13 3ara/JIbHOIO TOUHICTIO 92,3 % [9].

JIOCITiTHUKY BUSBWJIM, INO CKJIQJT 3€MEJIbHOTO IIOKPHUBY € OLIBII
BaIMBUM Jiid BusHaueHHA LST, HiX fioro koHbirypamnis. XapakTepucTuka
3€MeJIbHOTO IIOKPHBY, SIKA HAHOUIBII CyTTEBO BILUIMBA€E Ha BesmuuHy LST, -
Ile BiZicoTok 3a0yzmoBu. Ha BigMiHy Bifi IIBOTO, BiZICOTOK IOKPUBY JI€PEBHOI
POCIMHHOCTI € HaWBasKIUBIIIUM (akTopoM, 1o mom sikinye B UHI.
Opnak koHOirypamis pi3HHX BUJIIB 3€MeJIBHOTO IIOKPUBY TAaKOX Mae
3HaueHH:. TpuMatoun ckiaz noctiiHum, LST Mmozke OyTr 3HaAUHO 301/IbIIIEHU I
ab0 3MeHIIIeHNH 32 paXyHOK Pi3HUX IPOCTOPOBUX PO3TAIlyBaHb Pi3HOBU/IIB
3eMeJIbHOTO TTOKpHUBY. 1i pe3ybTaTi T03BOJISAIOTH IPUITYCTUTH, 10 BILIUB
ypbawnizarii Ha UHI MokHa TOM SIKIIUTH HE TUIBKY NIJIIXOM 30a71aHCYBaHHS
Bi/IHOCHOI KIJTBKOCTI Pi3HUX BU/[iB 3€MEJILHOTO IOKPUBY, aJIeé TAKOXK IIIIAXOM

JlocuTh TIONIMPEHWM € BUKODHUCTAaHHS CYINYTHUKOBUX 3HIMKIB Y
iHppayepBOHOMY Ziana3oHi y JOCIiKeHH] e)eKTy MIChKOTO OCTpOBA TeIlIa.
VY crarti [10], kpim omisAmy 3apyOi’KHUX Ta BITYUM3HAHUX JXKEPEN 3 ITUTAHHS
dbopMyBaHHA MiCHKOTO OCTPOBY TEILIa, HABE/IEHO TPUKJIA/H OIIIHKU TEIIJIOBOTO
3a0pyAHEHHST JIeSIKUX 3axiJHOYKpaiHChKUX MicT 3a iHdpauyepBOHUMU
CynyTHUKOBUMHU 3HiMKamu Landsat 8. ABTopamMu Oysi0 CTBOPEHO CXeMy
OCHOBHUX METO/IiB 3MEHIIIEHHs TEIJIOBOTO 3a0PyAHEHHS Y MiCTaX.

Cepen 3apy0i’kHOI HAyKOBOI JIiTepaTypu 3 IUTAHHSA BHUBYEHHS e(pEKTy
MiChKOTO OCTPOBA TEILJIa IOCUTh ITOIIUPEHUM € BAKOPUCTAHHS CYIIyTHUKOBHX
3HIMKIB. ¥ crarti [11] iHAIACPKMX JOCTIAHUKIB HaBOAATHCS pe3yJIbTaTH
JIOCJTI/IPKeHHSA eheKTy MiChKOTO OCTpOBa Tellia y Micti BimkaaBaaa. Haykosii
BH3HAYaJIM IHTEHCUBHICTh BIUIMBY Pi3HUX THIIB 3eMJIEKOPHUCTYBAaHHS Ha
dbopmyBaHHs OCITiKYBAaHOTO edeKTy. J[Jisi IbOTO BOHU BUKOPHCTOBYBAIH
3o0parkenns Landsat ETM +. Ha ocHOBi aHaTi3y JaHUX 3HIMKiB 6yJI0 CTBOPEHO
300pa’keHHsI HOPMAaJIi30BAaHOTO BiHOCHOTO iHAEeKcy Beretamii (NDVI).
MakcumasnibHa TeMIepaTypa IOBITPS cHOCTepiraerbcs y 3a0yZOoBaHUX
paiioHax Micra, a MiHiMaJIbHA - Yy paliOHaX, /e POCIUHHUI MOKPUB OiJIbIIIe.
fAx BusiBneno, NDVI mae HeraTuBHY KOPEJIAIII0 3 TEMIEPATYPOIO 3€MHOI
moBepxHi. Tob6To umM O6iyblIa rycToTa POCJAMHHOCTI, TUM HIKYOI €



3esteHo0-61aKUTHA iHPPACTPYKTypa B MicTax MOCTPAIAHCHKOTO IIPOCTOPY: = 323
BUBUEHH CHAJIIMHH Ta MiZKII0YeHHs /10 I0CBiLy KpaiH v4 m

TeMIleparypa TOBepxHi. [laHe mOCTiPKEeHHS IOBOJUTH e(EKTUBHICTH
03eJIEHEHHs JIOC/I/IXKYBaHOTO MicTa Jiisi O0pPOThOM 3 SIBUIEM MiCHKOTO
OCTpOBa TeIlIa.

[TosrbCchbKi HAYKOBITI TPOBOAMIIN JOCTI/IKEHHSA e(PEeKTy MiCbKOTO OCTPOBA
reria y micti [To3Hanp [12]. BusHavaamch KapTH MOBEPXHEBUX MICHKUX
octpoBiB Temta (SUHI). 3a pgomomoroio manux Landsat 5 otpumanu
XapaKTEPUCTUKH TeMmIiepaTypu nmoepxHi 3emui (LST). IIpocTropoBuii aHasi3
MiChKOI'O OCTpOBa TeIljia IpoBOAuBCsS Ha ocHOBI manHux Corine Land Cover.
Pe3yspTaT 11bOTO JTOCTIKEHHSA TOBOJIATD, 1[0 HAWBUIIE 3HAUEHHSA CEPETHIX
anomatiii LST (3,4 °C) mocsaraeTbes Ha TEPUTOPIi MILTBHOT MichbKO1 3a0y/I0BH,
a HaWHWKYe 3HAUEHHS 3yCTPIYaeThCs ¥ IIUPOKOIUCTIHNX Jicax (—3,1 °C).

V¥ micri Mogena (Itasmist) HayKoBLAMU OyJI0 IIPOBEIEHO OaraTouacoBHil
aHaJIi3 JUIsl BUSABJIEHHS Ta OI[IHKY ITIOBEPXHEBOTO MiCHKOTO OCTPOBA TEILIa
(SUHI, mpsmo moB’sa3aHOTO 3 sABHUINEM Michkoro ocrpoBa Temia (UHI))
3 2014 10 2017 pik [13]. st boro Oysiu 06po06IeH] CYIyTHUKOBI 3HIMKH
Landsat 8 3 Bukopucranuam mporpamu QGIS 1 oTpuMaHHS TEMITEPATYPH
3emHOi nmoeepxHi (LST) Ta HOpMasi30BaHOTO BiJHOCHOTIO iHIEKCY BereTairii
(NDVI). Bynu orpumani 3uauerHss LST Ta NDVI Tphox perioHiB: CibChKOT
MICIIEBOCTI, mepeMicTs Ta ieHTpy MicTa. Takok 6ys10 TOCITiKEHO KOPEJIAIIII0
Mizk mokazHukamu LST Ta NDVI. Bysio BuziyieHO MaKCUMAa/TbHY Pi3HUITIO B
sHaueHHAX LST y 6,5 °C Mixk IEHTpOM MicTa Ta CiJIbCHhKOIO MICIEBICTIO, IO
miTBEPAKy€e HasBHicTh siBuina SUHI HaBiTh y cepefiHiX MicTaX, TaKUX fAK
MopneHna. PesysbTaTu JOCHIIZKEHHS JE€MOHCTDPYIOTH, IO CYIIyTHHUKOBI JaHi
MIIXO/SATH IS BUu3HaveHHs Ta oiinku SUHI, Tomy 11e Moke OyTH KOPHUCHUM
IHCTpYMEeHTOM y cepi fepkaBHOTO YIIPABJIiHHS Ta MiChKOTO IIJIAHyBaHHS.

MeTo0 POGOTH € BHU3HAYEHHS OCOOJIHUBOCTEH TEILJIOBOTO PEKUMY
M. XapKiB 3a JI0IIOMOI'00 JJAHUX JUCTAHI[IHHOTO 30H/IyBaHHS

YMOBH Ta METOAM NMPOBEAEHHSA AOCHIAKEHBb. I OCTiKeHH
JJaHUX TeMIlepaTypHOro pexuMmy Oysia obpaHa TepuTopig M. XapkoBa Ta
MPWIEIJII TEPUTOPii y 3axiIHOMYy HANPSAMKY, BKJIHOYAlOUW M. JIIOOOTHH
(puc. 2). Micrto XapkiB Oys0 o0OpaHO ISl JIOCHIJPKEHHS SIK TPUKJIA
CYJacCHOTO BeJIMKOTO MiCTa 3 BHCOKHUM CTyneHeM ypOaHizamil TepuTopii.
Tepuropisa micra JIIOO0THH JOCITiKYBaIACh JJ1 IOPIBHAHHS 0COOJINBOCTEN
TEMIIEPATYPHOTO PEKUMY.

Yeworo 6ys10 06po6IIeHO 20 3HIMKIB 32 IIepioft 3 0CeHi 2017 POKY Z10 OCEHi
2020 POKY BKJIIOYHO /IS IOCITI/IKEHHS TUHAMIKH TEMIIEPATYPHOTO PEXUMY
TEPUTOPIl JOCII/PKEHHS Y Pi3HI ce30HU poKy. st GUIBIIOCTI ce30HIB OyI10
00po6sieHO O 2 3HIMKU. [/ AeAKUX Ce30HiB Oysio 0OpoOJIEHO JIMIIIE II0
1 3HIMKY 4epe3 3HAauYHy XMapHICTh, 1[0 BKPUBAJIA TEPUTOPIIO JAOCIIiIZKEHHS
1 YHEMOKJIMBJIIOBAJIa OTPUMAHHS HEOOXIHUX TaHUX.
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Puc. 2. Tepuropis nocrimkenus (kaprorpadiuni gani Open Street Map)

Fig. 2. Research area (cartographical data — Open Street Map)

3araJbHUI aJITOPUTM IIPOBEIEHHS TOCiPKEeHHS:

1. AHaJIi3 TEOPETUYHOTO MaTepialy CTOCOBHO TEMIIEPATYPHOI'O PEKUMY
MicTa Ta HOT0 JJOCJIi/I>KEHD 3a IOTIOMOTOI0 JJAHUX TUCTAHIITHOTO 30H/TyBaHHS.

2. 3aBaHTa)KeHH: 3HIMKIB 3 odiniiHoro caity I'eosioriunoi cay:x6u CIIIA.
3. O6pobka 3HiMKiB y mporpami QGIS 3 BUKOpHCTaHHIM ILJIATIHIB:

a. Semi-Automatic Classification Plugin (armocdepHa Kopekiis,
00pi3aHH: pacTPOBUX IIapiB, piHATBHUN PO3PaXyHOK TEMIIEPATYPH
3€MHOI IIOBEPXHI);

b. Land Surface Temperature Estimation Plugin (pospaxyHok pac-
TpoBoro mapy mokazHuka NDVI Ta koedillieHTa BUIIPOMiHIO-
BaHHA).

4. CrBopeHHH aTiacy oTpuMaHux kapty QGIS.

5. BusHaueHHA HAfABHOCTI 3B’A3KYy MK ITOKa3HUKAaMU TeMIEpaTypu
3eMHOi moBepxHi Ta NDVI paiioniB micra XapkoBa Ta wmicra JIroboTun
IUUIXOM PO3PaxyHKy KoedinieHTa kopesatii [Tipcona.

6. AHasi3 OTPUMAHUX JIAHUX 32 CE30HAMH, BUABJIEHHS 3araJbHUX 0C00-
JIBOCTE! AMHAMIKH TeMIIEPATYPHOTO PEXXUMY JOCIi/KyBaHOI TEPUTOPII.
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7. Po3pobka peKOMEHJalliil IM0Z0 PETYJI0OBAaHHSA TEMIIEPATyPHOTO
pexumy micra.

ITizg uac mocaimkeHHs: Oyyiu BUKoprcraHi 3HiMKku Landsat 8, 3aBanTakeHi
3 oiritinoro caiity USGS [14]. Cynyrauk Landsat 8 6yB 3amynieHuii y 2013
porti. Ha cyImyTHHUKY BCTaHOBJIEHO MPUCTPIl /IJIsl CTBOPEHHS 3HIMKIB 3€MHOI
moBepxHi (the Operational Land Imager - OLI) Ta TerioButi indpauepBoHuii
matuuk (the Thermal Infrared Sensor - TIRS). CymyTtHuk 3smificHioe 36ip
JaHUX y 11 gianazoHax (Tabui. 1), BKIOYAYH iHQpauyepBOHUI, TOMY HOTO
JlaHi MOKHA BUKOPHCTOBYBaTU i BusHaueHHA LST. 3HiMKHU, BUKOHaHI
CYIyTHUKOM, MOYXHA 3aBAaHTAKUTH OE3KOIITOBHO 3a YMOBH IOTEPEIHBOI
peectpariii Ha caiiti USGS, To6TO /1aHi BiAKPUTI I IMITUPOKOTO 3arajry, I
CIPUSIE JOCTYITHOCTI HAYKOBUX JIOCITI/[?KEHbD.

ITizg vac pmaHOrO AOCTIAKEHHS BUKOPHUCTOBYBINCH JaHI 4-rO, 5-TO
(mns pospaxynky NDVI, koedimienTa BUNPOMIHIOBaHHA) Ta 10-ro (/i
PO3paxyHKy TeMIepaTypHu 3eMHOI ITIOBEPXHI) /Iiala30HiB.

Tabauys 1
Jiamaszonu jaHux Ha 3HiMKax Landsat 8 [15]
LianasoH [oBxnHa XBUni, MKM
1 0,43-0,45
2 0,45-0,51
3 0,53-0,59
4 - yepBOHUI 0,64-0,67
5 - GnvxHin iHppayepBOHNIA 0,85-0,88
6 1,57-1,65
7 2,11-2,29
8 0,50-0,68
9 1,36-1,38
10-TIRS 1 10,6-11,19
11 -TIRS 2 11,50-12,51

Jlnss 06poOKM 3HIMKIB Ta PO3PaxyHKYy TeMIIEpaTypH 3€MHOI ITOBEPXHi
(mani — LST) BukopucroByBasack nporpama QGIS 2.18 Ta aBa miarinu ajis
Hei: Semi-Automatic Classification Plugin (mami — SACP) a1 BUKOHAHHS
atMocdepHOi KOpeKIIii 3HiMKiB, 00pi3aHHS pacTPOBUX IIapiB Ta (piHATILHOTO
pospaxyuky LST ta Land Surface Temperature Estimation Plugin (mami —
LSTEP) n1s1 po3paxyHKy pacTpoBoro mapy rmokasuuka NDVI ta koedimienTa
BUIIPOMIHIOBaHHA. 3a3HaueHa Iporpama € ButbHOI0 I'IC, To6TO miATpUMy€EThCA
CYCITLJIBCTBOM €HTY3iacTiB Ta He MOTpeOye OIIaTH 32 Il BAKOPHUCTAHHS.
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3aBaHTa)KeHHsI Ta 00pOOKa AAHUX JAUCTAHIIMHOTO 30HAyBaHHA (Hasti —
J/13) BigOyBasach 3a HACTYITHUKHU KPOKaAMU:

1. Bubip Ta 3aBaHTa)keHHsI 3HIMKIB JJII TEPUTOPIl MOCII/PKEHHS 3a
HeOOXITHU TPOMIZKOK Yacy 3 ypaxyBaHHIM IX XMapHOCTI 3a JIOTIOMOTOI0
wiariny SACP abo incTpymenTa Bigyasizarii GloVis.

2. AtmocdepHa KOpeKIlis 3HIMKiB 3 BuUKopuctanHsaM SACP.

3. OOpizaHHSA pacTPOBUX IIAPIB CYIMYTHUKOBUX 3HIMKIB /IS BUKJTIOUEHHS
TEpPUTOPIi, III0 He BXOAUTH 0 TEPUTOPIi, 00paHOI JJ1 AOCTiIKEHH .

4. PospaxyHOok pacrpoBoro Imapy mnokaszHuka NDVI Ta koedirieHTa
BUIIPOMiHIOBAaHHSA 32 IAHUMU 4-TO Ta 5-TO Jialla30HiB 3 BUKOPUCTAHHIM
LSTEP.

5. PospaxyHok pacrpoBoro mapy LST 3 Bukopucranusam SACP.

[Ticjisi CTBOpeHHsI aTjiacy KapT TeMIlepaTypd 3€MHOI ITOBEPXHi I
JIOCJTIJIPKyBaHO1 TepuTOopii y mporpamHomy cepezoBuii QGIS BizmOyBaBcs
Bi3yaJIbHUU aHAII3 OTPUMAaHUX JJAHUX:

e BH3HAYaAJIACh HASBHICTD MPOSBIB e(DEKTY MiCHKOTO OCTPOBA TEILIA;

¢ IIOPiBHIOBAJIMCH IaHi 32 CE30HAMU, pAHOHAMHU MicTa, MiK M. XapKOBOM
Ta M. JI'o60THH;

L Bizlsnaqa.nacr, p13HI/IIIH 3HaUe€Hb MiXK JKHUTJIOBUMU MaCuBaMH,
OEHTPAJIbHOIO YaCTHUHOIO MiCTa, IIPOMHCJIOBUMHU 30HAMM, 3€JICHUMU
HacCa>KEeHHAMU.

s KiIBKICHOI OLHKY Pi3HHI TeMIepaTypu MiK paloHaMH MicTa Ta
M. JIrobotuH OyJio po3paxoBaHO cepefHi 3HaueHHs LST 3a patioHamu it
KOKHOTO 3HIMKA. BU3HaUeHHS HAABHOCTI 3B’ 13Ky MI>K CTyII€HEM O3€JIEHEHH T
(uepe3z NDVI) Ta TemIepaTypu 3e€MHOI IIOBEPXHiI IIPOBOIUJIOCH IILISXOM
po3paxyHKy koedirienta xopessiii [lipcoHa Mixk cepeaHIMHU 3HAYEHHIMHU
BKAa3aHMUX IIapaMeTpiB 32 palloHaMU /I KOXKHOT'O 3HIMKa.

ITiz yac mpoBeIeHHS JIOCITI/PKEHH S BUKOPUCTOBYBAJIUCH JIaHi CyITyTHUKA
Landsat 8. IIi mani obOpoOssiuck 3a jomomoror mporpamu QGIS Ta
JOZATKOBUX IIATIHIB, IO J03BOJISIOTh IIPOBOAUTU OOYMC/IEHHS 3HAUEHb
NDVI ta LST Ha ocHOBI pacTpOBUX JJaHUX CYITyTHUKA.

OTpuMaHi /1aHi Oy/u BiyasIbHO ITIpOaHAIi30BaHI Ha MIPeIMET HAsIBHOCTI
MpOosiBiB e(deKTy MIiChbKOTO OCTPOBa TeIIa 3a Ce30HAMU POKY, Pi3HHII
TeMIIepaTypu MiK pi3HHMH 30HaMH MicTa. Takox Oy po3paxoBaHi
KiJIbKicHI MokasHuku cepefuix 3HaueHb NDVI ta LST 7151 KO3KHOTO 3HIMKA,
JUIS IKUX BU3HA4aBCA KoedimieHT koperramii [Tipcona.
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PesyabTatil JOCTiM:KeHb. il yac JOCTIiIKEeHHsS TEeMIIepaTypHOTO
peXuMy MicTa B OCiHHIH Iepios 0yJ10 po3pax0oBaHO 3HAYEHHS TEMIIEPATYPH
3€MHOI ITIOBEPXHi JIJIs1 7-MU 3HIMKIB: 3 3HIMKHU 3a BepeCeHb, 3 — 3a JKOBTEHb
Ta 1 — 3a JINCTOMA/I.

Ha ociHHIX B3HIMKax BepecHA MH CIIOCTEPIra€MO IIiJIBUIIEH]
TeMIIepaTypu Ha TEPUTOPil MPOMHUCIOBUX I€XiB, B3aJI3HUYHUX CTAHITIN
(puc.3), y uLeHTpasjbHIlI uvacTuHi Micta. KUTIOBI MacMBH TeIUTilmi, HixX
IIPUMiCbKa TEPUTOPIsl, 3eJI€HI 30HU Ta BOJIOMMU. PI3HHUIIS TEMIIEPATYPH MizK
MPOMUCJIOBUMH IIEHTPAMU Ta 3€JIEHUMH 30HAMH 3HAXOJIUTHCS B Jlialla3oHi
5—10 °C.

Ha 3HiMKax sKOBTHA Ta JIMCTONAJ A HAWBHIII TEMIIEPATYPH MAalOTh
BIIKPDUTI TOJIsI, Yy MicTaX OCHOBHHMHU OCEpPEIKaMHU TeIla BUCTYIAIOTh
nmpomuciaoBi 30HU. Hemae cyTTeBOl pi3HUII 3HAUeHb TeMIlepaTypy 3e€MHOI
MIOBEPXHI /IS JKUTJIOBUX 30H XapKoBa Ta M. JIoOOTHH.

OnHak Ha JIesIKUX 3HIMKaXx (HallpUKJIazd, 21.10.2019) BUAHO, 1[0 HASBHICTD
IIPUBATHOTO ONAJIEHHSA Yy MicTaX 3yMOBJIIOE OLIBII BHCOKI TeMIIepaTypH,
HIXK y KUTJIOBUX MacuBax 3 IEHTPAII30BaHUM onayseHHsAM. Ha 3HIMKy 3a
19.11.2018 TemIleparypa y IeHTPi MicTa HUKYA, Hi3K y OUIBIN BifmaseHUX
paitonax, Ha 1—2 °C.

3rifHO 3 pPO3pPaxOBAaHUMHU JAHUMU CEPeHbOI TeMIIepaTypyh 3€eMHOI
MMOBEPXHI ¥ BepecHi HaWBUINi 3HAUEHHsA JAHOTO MOKAa3HWKA MPHUTAMaHHI
teputopii Cnobifcekoro paiioHy, a HavWHmKYl — KuiBcbkoro. CepemHs
TeMIleparypay XapKoBi 22.09.20170ysmaHa1.1°C,a03.09.2019Ta 14.09.2020
Bchboro Ha 0.3 °C Bulla, Hizk y M. JIIOOOTHH.
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Puc. 3. — ®parmenTu kaptu LST Tta Open Street Map /11 TTSHKA
HoBobaBapchkoro paiioHy Xapkosa 3a 22.09.2017

Fig. 3. Segment of LST map and Open Street Map for Novobavarskiy district,
Kharkiv, date — 22.09-.2017
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Y kOBTHI Ta JaHcCTOmaAi HaWrapAdYilIUM palioHOM XapKoBa €
IngycrpianpHul, a HaiixonopHimumu - IlleBuenkiBebkuii Ta XoJ0a-
Horipchbkui. Pi3HuUIS TemIiepaTypu Mizk XapkoBoM Ta JIIOOOTHHOM Y 3KOBTHI
Ta JINCTOIIAAl cKiazace Bif -0.5 °C 1o +0.3.

3a3HaveHi 1aHi BKa3ylOTh Ha Te, III0 HEMAE CYTTEBOI PI3HULII TEMIIEpaTypPH
Mi’K BEJINKUM Ta HEBEJIMKUM MiCTaMH B OCiHHi# mepioz. /laHi 3a 21.10.2019
BKa3yIOTbh Ha Te, IO B IIel JleHb Y XapKOBi HABITh OYJ10 OLIBII IIPOX0JIOTHO,
Hixk y JIto6oTuHi. MOKHA IPUIIYCTUTH, IO y Ilek JeHb y XapKoBi Ie He
BBIMKHYJIM CHCTEMH OIIAJIIOBAaHHsA, B TOH 4yac AK y JII0OOTHHI IepeBaskKHa
OLIBIIICTD KUTIOBUX OyIMHKIB MAIOTh IPUBATHE OMAJIEHHS, [0 MOTJIO BXKe
BUKOPHCTOBYBATHUCh.

CrymiHb 03€JIeHEeHOCTI TEpUTOPil MicTa BU3HAUABCS Yepes MOKa3HUK
NDVI. IIpotsarom Bciel oceHi HaltHM»k4i 3HaYeHHA NDVI ipocTeKyoThes A1
TepuTopii Ci106iCchKOTO pakioHy, a HauBuUIi — KuiBchkoro. Takok AOCUTH
6mm3pki 3HaueHHss NDVI matore IlleBueHKiBChbKUI Ta XOJIOZHOTIpCHKUN
paitonu wmicra. Pizaunsa NDVI mizk XapkoBoM Ta JII0O0THHOM BapifOETHCA
B MeXax Bifl -9.09 % 10 -29.05 %, TOOTO ;1 TepuTopii JIroboTHHA AaHUI
IIOKa3HUK y CepeHbOMY BUIIUH, HiXK /A TepuTopil Xapkosa. OpHak
3HauYeHH:, OTpUMaHi 11 KuiBcbkoro paiioHy 3a JiesKi JaTH, IePEBUILYIOTh
3Ha4YeHHs 11 Micta JIIoO0THH.

Jani pospaxyHkiB koedimienta kopessnii Ilipcoma mixk NDVI Ta
TEMIIEPATYPOIO 3eMHOI TOBEPXHi (TabJ1.2) BKa3yIOTh HA Te, 10 y IEPI0/ MiCAIIS
BepeCHsI CIOCTEPIraeThCs SBHO BUPAKeHA JIiHIMHA 3BOPOTHA 3aJIEKHICTD
TEMIIEPATYPH Bij| CTYIEHsI 03eJIeHeHOCTI TepuTopii. To6To ynMm Oinbiie Ha
TEPUTOPIi] >KUBOI POCJIMHHOCTI, TUM HIDKYOIO Oyzie cepe/lHs TeMIleparypa
3€MHOI ITOBEPXHI.

OCHOBHUMY BIUIMB HA TeMIIEPATYPHUU PEKUM TEPUTOPil MicTa B OCIHHIN
CEe30H 3/iHCHIOITh 00’€KTH MpOoMHUCI0BOCTI. CYyTTEBA PI3HUIA Mi’K BETUKUM
Ta HEBEJIMKUM MiCTOM He IIPOCJIiZIKOBY€eThCA. ToOTO edeKT MichbKOro ocTpoBa
Teria He ¢popmyeThes. CriocTepira€Tbes ssIBHO BUPaKeHa JIiHIAHA 3BOPOTHA
3aJIEXKHICTh TEMIIEPATYPH BiJl CTYIIEHS 03€JIEHEHOCTI TEPUTOPIl y BEpECHI.

Tabauys 2

Kopesnsnis mixk NDVI ta TemIiepatyporo 3eMHOI TOBEPXHi
JUUTSl OCIHHBOTO CE30HY

[aTtun 3HiMKiB

22.09.17 03.09.19 14.09.20 18.10.18 21.10.19 07.10.20 19.11.18

-0.955* -0.885* -0.940* -0.622 -0.148 -0.831* -0.304

*p=0.01 (BiporigHicTb nomunku — 1%) Ha OCHOBI AaHVX Tabnuui KPUTUYHWUX 3HaYeHb [17]
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JocripkeHHsT 3MMOBOTO TEMIIEPATYPHOTO PEXUMY XapKoBa 0a3yeThes
Ha JIaHUX, OTPUMAaHUX i3 3-X 3HIMKIB 3a Ipy/ieHb 2017 POKY, CiueHb 2018 pOKy
Ta JIIOTUH 2020 POKY.

Ha 3miMKy 3a 11.12.2017 6a4nMO, IO XUTJIOBI MAaCUBU MAalOTh BUIIT
3HAUYEHHS TeMIlepaTypHu 3eMHOI moBepxHi. MokHa 3p0O6UTH TPUTTYIIIEHHA,
[0 TIEPEBaKHUM BIIUB Ha TEMIIEPATYPHUU PEKUM MicTa 3/1iHCHIOETHCS
CHUCTEMOIO omajieHHs. BujHo, mo rycra 3abymoBa crnajJibHUX pPadoOHIB
XapkoBa (ocobsmmBo CantiBku — KwuiBchbkuUE pailioH) Mae HaWBUIII
3HAUEeHHA TeMIepaTypu. Terno, yTBOpeHe y MiCTi, BILTUBAE HA MIPUJIETITI
paiionu. IlopiBHIOIOUYM TeMIepaTypy MOJIB y MiBHIYHIN YacTUHI 3HIMKA
Ta y CXiZIHIN, MOXKeMO m00aYUTH PI3HULIO 3HAaUYeHb NMpuoOan3Ho y 5 °C.
3a 3HAYEHHSMH CepeJHbOI TEMIIEPATYPH 3€MHOI IMOBEPXHI Yy BKa3aHUU
IeHb HaurtemrimuMm Oy CiobifchKuil padioH, a HAUXOJOAHIIIUM —
XosiomHOTIPCHKUH. Y cepelTHbOMY, TeMIlepaTypa 1o Micty Oysa Ha 0.4 °C
BUIIA, HiK Y JITOOOTHHI.

[TikaBi pe3ysipTaTu OyJiv OTPUMAaHI Ha 3HIMKY 3a 22.01.2019. [Tpu 1ocuTh
CHJIPHUX MOpO03ax 710 -19 °C 3ejieHi MacuBH, 0cOOJIMBO JIICOBI HacaaKeHH:I,
MaTh Ha 10 °C BUIIy TeMmImepaTypy. 3a 10.02.2020 Oyjad OTpHUMaHi
JIOCUTH CXO3Ki Ha IOIlepefHi 3HIMOK pe3yJsbTaTH. 3ejleHI Haca/KeHHs Ta
BOZIHI 00’€KTH JOCUTH TapHO 30epiraoTh Terwio. Ha 3HIMKY 3a 22.01.2019
HaviBumi 3HaueHHs LST Oynm y IlleBueHKiBCbKOMY palioHi, HAWHMKYI —
B InaycrpianpHOMYy. Y Xapkosi Oysio Ha 3.4 °C Terurinre, HixK y JI10o00THHI.
10.02.2020 HaWHMXKYI TemmepaTypu Oyiau 3adikcoBaHi I TepUTOPil
IuaycTpiaspHOTO paiioHy, HauBuimi — jysa OcHOB’stHCBKOTO. Temiepartypa
y XapKoBi B Ilell IeHb IepeBUIIyBasia 3HaUeHH 1714 JItoboTrHa Ha 0.8 °C.

OTpuMaHi JaHi CBiluaTh MPO Te, IO 31 3HHKEHHAM TeMIIEpaTypu
3pOCTaE PI3HULA MiXK TeMIlepaTypolo y Xapkosi Ta JIto60TuHI. 3a JaHUMU
3HIMKa 32 22.01.19 YiTKO IIPOCJIiJIKOBYETHCS e(eKT MiChKOI'O OCTPOBa TeIlIa,
0 CIPUYMHIE 3HAUHY PI3HUIID TEMIIEPATYPU MK BEJUKUM MICTOM Ta
TepeMiCTsIM.

Xoua /111 3MMOBOTO CE30HY XapaKTepHI HU3bKi 3HaUeHHA KoedirieHTa
BereTailii, o/THaK pi3HUIA MiK XapKoBOoM Ta JIIDOOTHHOM 3a CiueHb Ta JIIOTHH
€ JIOCUTH CyTTEBOIO.

PesysnbraTtu po3paxyHKy kopeJisiii mixk NDVI Ta TemmnepaTyporo 3eMHO1
IIOBEPXHI /111 3MIMOBOTO Ce30HY HaBeZleHi y Tabsui 3. 3TifHO 3 OTPUMaHUMHU
JIAHUMH IIPOCTEXKYEThCsS CyTTeBAa mpsAMa 3aiexHicth Mixk NDVI Ta
TEeMIIEPATyPOIO y CiUHi Ta JIIOTOMY, TOOTO 3i 301IbIIIEHHAM ILJIOIIi TEPUTOPII,
BKPHUTOI POCJIMHHICTIO, 3pOCTAIOTh 3HAUYEeHHs TeMrepaTypH. lle o3Hauae, 1m0
IPY BiJ EeMHUX 3HAYEHHSX TEeMIIEPATypH HAsIBHICTh 3€JI€HHX HacaJi»KeHb
3a0es3neuye Kpartie 30epiranHs Teria.
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Tabauusa 3
Kopessria mixk NDVI ta TeMnepatyporo 3eMHOI IIOBEPXHI JJ1 3HIMOBOTO
CE30HYy
[aTtun 3HiMKiB
11.12.17 22.01.19 10.02.20
-0.111%* 0.696** 0.763*

**p=0.05 (BiporigHicTb nomunkn — 5 %) [17]

B3uMKy Ha TeMIepaTypHHI PEXHUM MicTa CHJIbHO BIUIUBAE CHCTEMA
omnasieHHsi. Y OUIBII I'ycTo 3a0y0BaHUX palloHAX YTBOPEHHS TeILIa 3POCTaE.
Tako:k BaroMe 3HaUEeHHS MAIOTh 130JIAIIHHI BJIACTHBOCTI MPUMIIIeHb. Biybir
cyyacHa Michbka 3a0y/ioBa Ma€ IIOJIIIIIEHI TePMOi30JIAIINHI BJIACTHBOCTI,
TOK BTPATH TeIla Y HOBUX paloHax MeHImi. YiTKO IPOCTiAKOBYETHCA
(opMyBaHHS MiCHKOTO OCTpOBA TEILIA IIij] YaC CUJIBHUX MOPO3iB, 0COOJIUBO
y TIOPiBHSHHI 3 HEBEJWKUMH MiCTaMU. 3 OTPUMAHUX Pe3YIbTaTiB MOKHA
3pOOUTH BUCHOBOK, I1I0 B3UMKY HasIBHICTh Ha TEPUTOPIi 3eJIEHUX HACA/I?KEHD
Ta BOJIOMM CIIPHUsIE yTPUMAHHIO TEIIa.

Jlns BecHSTHOTO ce30HY OyJI0 OmpaIrbOBaHO 5 3HIMKIB: 4 — 3a KBiTE€Hb
Ta 1 — 3a TpaBeHb. Ha moyaTKy BecHU (3HIMOK 09.04.2018) edeKT MiChKOTO
OCTpOBa TeIuia Ie 30epiraerbesa. OHaK, Ha BiMiHY BiJi 3MIMOBUX MICSIIiB,
3eJIeHi Haca/[PKEHH Ta BOJIHI 00 €KTH BIKe He BiJIirpaloTh POJIb yTPUMYyBaUiB
Terwia. BT BUCOKI TeMIIepaTypu IIEHTPAIbHOI YaCTUHU MicTa GOPMYIOTHCS
32 PaxXyHOK ONAaJIeHHs, INUIBHOI 3a0yloBH Ta POOOTH IPOMHUCIOBUX
mignpueMcTB. Ha moyaTKy KBiTHsSI 2018 POKY HAUTEIUTIIIIM palOHOM MicTa
0yB Cnobifchkuii, a HanixomoaHimuM — KuiBcbkuii. ¥ XapKoBi TeMIiepaTypa
Oyna Ha 1.2 °C BHUIIOIO, Hi*K Y M. JIFOOOTHH.

3a JaHMMH 3a 2019-2020 pPOKM Yy KBiTHI HaWBUIII 3HaYeHH:
TeMIlepaTypu Ma€ [HaycTpianbHuN patioH, a HalHWKYi — [[leBueHKiBChKUN
ta XoJsiogHoTripchkui. PizHuigs Temmeparypu y XapkoBi Ta Jloobotuni
KOJIMBasach Bix -0.4 °C 110 +1.6 °C. Y cepeZlnHi BECIHHBOTO CE30HY CHUTYAIIisd
CX0’Ka Ha OCiHHI MicsIIi, KOJI OCHOBHI OCEPE/IKY TeIJIa Iie TPOMHUC/IOBI 30HH,
TeMIlepaTypa IOJIiB 3 BIAKPUTHUM I'PYHTOM MoO)ke Oytu Ha 3 °C BHUIIA, HiXK
y LIEHTPi MicTa, CyTTEBOI PI3HUII MiXK KUTJIOBUMU MAaCHUBAaMH BEJTUKOTO Ta
MaJIOTO MiCTa He CIIOCTEPITaEThCs.

V¥ KiHIi TpaBHS Bi3yaJbHO BUPI3ZHAETHCS TOYATOK (POPMYBAHHS MiCHKOTO
OCTpOBa TeImJia y IleHTpi Micra. HalBuili 3HaYeHHs TeMIIepaTypu 3€MHOI
roBepxHi MawTh Cio0ifAchkuii Ta IHAyCTpialbHUE paiOHH, a HAWHUKYII —
KuiBcpkuii. ¥ Xapkosi Ha 1.1 °C, HiXk y JIro60THHI.

3nauenus NDVI cepen paiioHiB micTa XapKoBa KOJUBAIOTHCS Y TaKUX
Jliama3oHax:
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— KBiTeHb: Biff 0.3 710 0.42 (HaiimeHIn 3HayeHHA y MOCKOBCHKOTO Ta
CnobifgchKoro parioHiB);

— TpaBeHb: Bix 0.54 (Cinobimcbkuii) 10 0.68 (KuiBchbKuii).

ITokaszuuk NDVI gysa teputopii M. JIIoOOTHH BUIIUIK 32 MOKA3HUK JJIA
XapkoBa y Jliana3oHi Bijzt 11.66 % 10 21.44 %.

PospaxyHok koedinienTa kopessnii mixk NDVI Ta Temmepatypoio
3€MHOI MOBEpPXHi JIJIA BECHSHOTO ce30Hy (Tabs. 4) IOKa3aB HasBHICTb
CYTTEBOI 3BOPOTHOI 3aJIE?KHOCTI MK IIUMU HOKa3HHUKAMU JUUIS JIaHUX 3a
2018 Ta 2019 poku. AHaJi3 JJaHUX 32 2020 PiK He BUSIBUB CTATUCTUYHO
3HAYMMOI 3aJI€2KHOCTI.

OT:xe, y BECHIHUH I1€Pi0J] POKY Pi3HUIIA MixK TEMIIepaTypor0 y MicTi Ta y
IIepeIMICTi He 1a€ 3MOTH CTBEPKYBaTU IIpo (GOPMyBaHHS MiChKOTI'O OCTPOBA
Teruta. YacTrHA JJaHUX BKA3Y€E HA HASBHICTh CYTTEBOI 3BOPOTHOI 3aJIEKHOCTIL
Mizk NDVI Ta TemMnepaTyporo 3eMHOI IOBEPXHI.

Tabauus 4

KoedimienT xopesarii mixk NDVI ta Temnepatypoo 3eMHOI TIOBEPXHI
JJ11 BECHAHOTO Ce30HYy

[aTtun 3HiMKiB
09.04.2018 21.04.2019 07.04.2020 23.04.2020 27.05.2018
-0.663** -0.785* -0.329 -0.316 -0.787*

*p=0.01 (BiporigHicTb nomunku — 1%) [17]

**p=0.05 (BiporigHicTb nomunku — 5%) [17]

st sliTHROTO Tepiomy Oysi0 IpoaHai30BaHO JaHI 5-TU 3HIMKIB:
3-X 3HIMKIB 3a UepBeHb Ta 2-X 3a JIUIEHb. Y JIITHI MIiCAIll JOCUTH YITKO
Bi3yaJIbHO IPOCTEXYETHhCS 30HA (GOPMYBaHHS OCTpoBa Temia. l{eHTpom
IIbOTO SIBHINIA € ILEHTP Micra. Y OifbIl BiagajieHi palioHU Ied edexT
MIPOCYBAETHCA TOJIOBHUM YMHOM B3/J0BXK IEHTPAJIbHUX aBTOMAaricTpasiei
Ta TMPOMUCJIOBUX 30H. Pi3HHUIS MiXK rapsguyuMHM IEHTPAJILHUMHU 30HAMU
Ta JIICOBUMH MacuBamMu Mmicta gocsarae 10 °C. HasgBHicTh mapkiB Ta piuok
3HUIKYE TEMIIEpaTypH y IIPUJIETJINX 0 HUX Micisax. CBITJI ocepeaku cepe;t
YepBOHOTO KOJIbOPY — IApPKU Ta CKBEPHU, V AKUX TeMIlepaTypa Ha 5-9 °C
HIK4a (puc.4).

Micpka nmpuBaTHa 3a0y/10Ba XapKoBa y BiIJIAJIEHUX Bif] IIEHTPY paiioHax
Ta y MaJUX MiCTax Ma€ CXOKi TeMIepaTypHi IOKa3HUKU 32 PaXyHOK MEHII
ITJIPHOI 3a0YI0BH, BiZICYTHOCTI 3aBaHTaKEHUX JIOPIT, IPOMUCIOBUX IEXIB Ta
O3eJIeHEeHHS.
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Puc. 4. ®parmenTtu kaptu LST Ta Open Street Map 711 AUIIHKE LEHTPY
M. XapkoBa 3a 10.06.2020

Fig. 4. Segment of LST map and Open Street Map for the central part of Kharkiv,
date — 10.06.2020

HaiiBumii 3Ha4YeHHS TeMIIEpaTypH BJIITKY HPOCTEXYyIOTbes y Ciobin-
CHPKOMY paioHi, a HaiiHmxk4i — y KuiBcbkomy. Temmeparypa 1mo XapKoBy y
cepeZHbOMY BHIIA 3a TeMIlepaTypy M. JIIo60THH Ha 1.7-4.3 °C, 1110 BKa3ye Ha
dbopmyBaHH:A edeKTy MiCHBKOTO OCTPOBA TeILIa.

HaliHmkunii MOKa3HUK O03eJIEHEHOCTI BJIITKY MawoTh Caobifchkuil Ta
MocCKOBCBHKUH paliOHY, BTOM Yac Ik HAlO1IIbIII «3e71IeHUM » € KuiBChbK1i paiioH.
Ha nppyromy wmicri 3a 3HaueHHAMEH NDVI 3HaxomuThess XOJIOAHOTIPCHKHUI
paiioH. Y cepeHbOMY 0O3€JIeHEHICTh XapKoBa Ha 16.62—26.96 % HUKYa, Hi?K
y JItoboTHHi.

3a JaHUMU KOPEJISIMIMHOro aHari3y OyJio BU3HAYEHO CTIHKY BiJj €MHY
JIIHIWHY 3aJ1€3KHICTh MiK CTyIIEHEM 03€JIEeHEHOCTI TEPUTOPIi Ta TEMIIEPATYPOIO
3€MHOI IIOBEPXHI BJIITKY MJIS YyCiX HAsABHUX JJIS I[bOIO CE30HY B3HIMKIB

(Tabi. 5).
Tabauusa 5

KoedimienT xopesarii mixk NDVI Ta TemIiepatypoio 3eMHOI TOBEPXHI /11
JIITHBOTO CE30HY

[aTtun 3HiMKiB
21.06.2018 15.06.2019 10.06.2020 30.07.2018 03.07.2020
-0.910* -0.949* -0.982* -0.937* -0.989*

*p=0.01 (BiporigHicTb nomunku — 1 %) [17]

OTpuMaHi JaHi cBiiuaTh IPO HAsABHICTh e(eKTy MiChbKOTO OCTpPOBa
Tella Ha TepuTopil M. XapKoBa y JIiTHIH IIepiof, II[0 MOXKE CIPUYHHATU
MiJIBUIIIEHHSA TeMIIepaTypu Ha 1.7—4.3 °C MOPIBHAHO 3 HEBEJIMKUM MICTOM.



3esteHo0-61aKUTHA iHPPACTPYKTypa B MicTax MOCTPAIAHCHKOTO IIPOCTOPY: = 333
BUBUEHH CHAJIIMHH Ta MiZKII0YeHHs /10 I0CBiLy KpaiH v4 m

IcHye 4iTKO BUparkeHa JIiHIHA 3aJI€KHICTh Mi’K O3€JIEHeHHSAM TEPUTOpIi Ta
ii remnepaTyporo. Lle ae 3Mory cTBep/I>KyBaTH, 10 /I/Is1 3MEHIIIEHHS ITPOsIBiB
edeKTy MICHKOIO OCTpPOBa TelIa JI0/IaTKOBe O3eJIeHeHHsS TepuUTopii MicTa
Oyzie BUCOKOe(EeKTUBHIM 3aX0/[OM.

Anamiz 20 3HiMKIB cymytHuka Landsat 8 mist tepuropii m. XapkoBa
Ta HOro mepeAMicTs 7aB 3MOTY BHUSBHUTH TaKi OCHOBHI OCOOJIHBOCTI
TEMIIEPATYPHOTO PEXXUMY MiCTa:

—  edeKT MiChKOT0 OCTPOBA TeIlJIa Ha TEPUTOPil XapKoBa YiTKO HOPMYEThCS
y JIITHIY Ta BMMOBHUU C€30HU POKY;

— y mepexiznHi ce30HU (BecHa Ta OCiHb) He OyJIO BUSBJIEHO YiTKHX O3HAK
opmyBaHHS AOCTIHKYBAHOTO ABUIIA;

— BJITKy BHU3HAYAEThCA HASBHICTD HETaTHUBHOI JIHIMHOI KOpeJIsALii
mixk NDVI Ta TemIlepaTypor 3eMHOI MOBEPXHi; HAsSBHICTb 3€JIEHUX
Haca/KeHb 3/1aTHA 3HUKYBATH TeMIIepaTypy;

— B3BUMKY BH3HAYAETHhCS HASBHICTh IIO3UTHBHOI JIHIHHOI KOPEJIAIii
Mizk NDVI Ta Temmeparypoio 3eMHOI IIOBEepPXHi, [0 3a0e3nedye Kpalie
30epekeHHs Tellyla Ha TEPUTOPii, BKPUTOI POCIMHHICTIO;

—  BECHOI0 2018 Ta 2019 POKiB BU3HAYa/IaCh HASIBHICTh HETATUBHOI JIIHIHHOI
kopesarii mizk NDVI Ta TemmepaTypoi 3eMHOI IHOBEPXHi, OJHAK 3a
JIAHUMH 32 2020 PiK TaKoi 3aJ1e?KHOCTI He OyJI0 BUBHAYEHO;

— HaWBUIN B3HAYeHHHA TeMIepaTypu dacTille 3a IiHmI palioHU MaB
Cnobincekuii paiioH, B Tol vac Ak 3HaueHHsA NDVI sy Hporo Oysiu oHi
3 HAaHHIDKYNX;

— KwuiBcpku#l paiioH Mae HaWBHUIUKA MokKasHUK NDVI cepen paiioHiB
XapKoBa; TaKOK BiH Mae, 3a3BUYail, HAHHUKYI 3HAUEHHS TeMIIEPaTypu

y TEIUTy IOpPY POKY.

PexomeHanii mMoa0 peryJiioBaHHS TEMIIEPATYPHOTO PEKHMY
M. XapkoBa. OTpuMaHi miJ yac JaHOTO JIOCII?KEHHS JlaHi CBiA4aTh PO
HEpIBHOMIPHUH PO3IO/IiJ 3eJIeHUX Haca/KeHb HAa TEPUTOPIi MicTa XapKoBa,
yepes 110 Y JesKux parioHax (ocobsuso y Cinobifackkomy, IHAyCTpiabHOMY,
MockoBcbkomMy Ta OcHOB’STHCBKOMY) (OPMYIOThCS HECIPHUSTIIMBI  MiKpO-
KJIIMaTHYHI YMOBH JIJIs YKUTTS 1 3/TOPOB Sl HACEJIEHHS Y TEIUTY ITOPY POKY.

Ha ocHOBI OoTpuMaHUX pe3yJbTaTiB MU IIPOIOHYEMO 3AIHCHUTH DAL
3aXO/IiB II0/I0 PeryJII0OBAaHHA TEMIIEPATyPHOTO PEKUMY M. XapKoBa:

1. /lna paiioHiB MicTa, IO MalOTh BHMCOKI 3HA4YeHHA TeMIlepaTypu
Ta HHU3BKHUU IIOKA3HHUK Bererarlil, CIUIaHyBaTH B3aXOAu i3 J0JaTKOBOTO
03eJIeHEHHS TepUTOPiI 32 paXyHOK:
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— (y BUnagkax, KOJIH I1e MOKJIUBO) CTBOPEHHSI JIOATKOBUX 3€JIEHUX 30H
(mapkiB, ckBepiB), 6epydH 0 yBary, 10 Ha JaHid TepuTopil HeoOXiJTHO
MiHIMI3yBaTH ILJIONIY IIOBEPXHi, BKPUTOI IITYYHUMU MMOKPUTTIMH, Ta
301IBIIUTH ILIOIY, BKPUTY 3€JIEHUMHU HACA’KEHHSIMU;

— TPOBEJIEHHS MEPEBIPKU HASBHUX 3€JIEHUX HACAKEHb Ta PO3POOKHU
IUIaHY 3aXO0/IiB i3 MOJIIIIIIIeHH iX cTaHy 3a HEOOXiTHOCTI.

2. CTBOpeHHSI 30H IIPOXOJIOAW BJITKY (HANPUKIIAJ, CHOPYKYBaTH
donTanm) gy 3abe3nevueHHs HACEJIEHHSA JAaHUX PANOHIB MOMKJIMBICTIO
JIITHBOTO BiZIMTIOYMHKY HA CBI)KOMY MOBITPi MOOJIM3Y MicCIlsl HPOKUBAHHS.

3. JlomaTkoBe o3esieHeHHs (acaiiB Ta naxiB Oy/iBesb 1JIs 3a1I00iraHHsA
HaJIMiPHOTO HarpiBy HOBEPXOHb.

4. BUKOpHCTaHHSA INTYYHUX IOKPHUTTIB IMOBEPXOHB, IO JIO3BOJATH
MMeBHUM YUHOM 30€perTv pOCIMHHUM MOKPUB Ha TAKUX JITHKAX.

5. Ileperisii reHepaJbHOTO IUIAHY MicTa Ha IpeAMeT BpaxyBaHHs
TEMIIEPATyPHOTO PEXXUMY JAaHOI TEPUTOPIi ITiJi Yac BUAIJIEHHSA 30H Pi3HOTO
MpU3HAYEHHS.

6. ITpoBefieHHs TOJAJBIINX JOCTI/IP)KEHb BIUIMBY 3€J€HUX HACAKEHb
Ha 3MeHIIIeHHS TeEMIIEPATyPH BIIITKY. BU3HaUeHHs THIIIB 3eJIEHUX HAaca’KeHb
Ta BUJIB POCJIHH, IO MOXYTb 3a0€3IeYUTH MaKCHUMa/IbHy e€(eKTHBHICTh
3axO0/IiB 13 03eJIeHeHHA TePUTOPii M. XapKoBa.

7. IIpoBe/ieHHs JOCITi/IZKEHD iHIITUX (paKTOPiB BIIMBY HAa TEMITEPATYPHUI
pekuM MicTa JIJIsi KOMILUIEKCHOI OIIHKH YHHHUKIB ()OPMyBaHHS MiCHKOTO
ocTpoBa Teria. Pe3ysibTaT TaKUX JAOCTIIKEHb 3MOXKYTh HA/IATH JIOJIaTKOBY
iHpopmamio, HeoOXifHY /I OLIBII TOYHOTO PO3YMIHHA MeXaHI3MIB
dbopMyBaHHS TEMIIEPATYPHOTO PEKIMY BEJTUKOTO MICTa, & TAKOK ITOIAIBIIIOL
PpO3pOo0OKU IIaHy ¥ I MPUUHATTS 3Ba’KEHUX Ta HAYKOBO OOT'PYHTOBAHUX
VIIPaBJIiHCHKUX PIllIeHb.

OcHOBHI peKoMeH/IaIlil I[0/I0 PEeryJII0BAHHA TEMIIEPATYPHOTO PEXUMY
M. XapKoBa MOKHA PO3JIUINTH HA KOPOTKOCTPOKOBI Ta ZIOBTOCTPOKOBI:

— 10 KOPOTKOCTPOKOBUX 3aXOMdiB HaJIeXaThb ii 3 J0JaTKOBOTO
03eJIeHEHHS TEPUTOPil MicTa, CTBOPEHHS 30H IIPOX0JIO/IH;

— JI0 JIOBTOCTPOKOBHUX 3aXO/[iB HaJIEXKaTh CTPATEriyHi 3MiHH MiAXO0iB
JI0 MICBKOTO IUIAHYBaHHS, IIPOBEJEHHA HAYKOBUX JIOCJIKEHBb I
BUSIBJIEHHS ONTHMAaJIbHUX [TApaMeTPiB 03eJIeHeHH TEPUTOpii MicTa.
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1. EdekT MichKOro ocTpOBa TeILIA - 1€ MOIINPEHE SBUIIIE, [0 BUHIKAE Ha
TEPUTOPIl BEJTMKUX MICT 1 JIOCITIJPKY€EThCSA HAa PIBHI MaKpO- Ta MiKPOKJIIMATY.
SABuIlle MiCPKOTO OCTpPOBa TeIJIa JOCTIMKYETbCs 3 1820 pOKy i, mopsiy 3
mpo6sieMoio T100a7bHOI 3MIHM KJIIMaTy, y JAQHUN dYac CTae Bce Oiblie
aKTyaapHEM. Moro BUBYEHHS acTh 3MOTY IIPUAMATH HAyKOBO OO PYHTOBAHI
YIIPaBJIHCHKI PillIeHHS.

2. AHaJi3 20 3HIMKIB cynmyTHuKa Landsat 8 aysa tepurtopii M. XapkoBa
Ta HOro IepeaMicTsi [JaB 3MOTy BHABUTH TaKi OCHOBHI 0COOJIMBOCTI
TEMIIEPATYPHOTO PEKUMY MicTa: eDeKT MiCbKOTO OCTPOBA TEILJIa Ha TEPUTOPIil
XapkoBa 4iTKko (pOpMY€EThCS Yy JIITHIN Ta 3UMOBUH CE30HU POKY; y HEPEXiTHI
ce30HM (BecHa Ta OCiHb) He OYyJI0 BHUSBJIEHO YITKUX O3HAK (POpMyBaHHS
JlocTipKyBaHoro sBuina. [{iis repuropii JIrobotrHa He OyJ10 BUABJIEHO O3HAK
(opMyBaHHS MiCEKOTO OCTPOBA TEILIA.

3. BiliTKy BU3HAYa€ThCcs HASBHICTh HETAaTHUBHOI JIIHIMHOI KOpeJIsIii
Mizk NDVI Ta TemmepaTypoi0 B3eMHOI IOBEPXHi; HAasSBHICTb B3€JI€HHUX
Haca/PKeHb 37]JaTHA 3HIDKYBAaTU TEMIIEPATypy; B3UMKY BHU3HAYAETHCS
HasIBHICTh ITO3UTUBHOI JIiHIHHOI Kopessaril mik NDVI Ta TemmepaTyporo
3€MHOI MOBEPXHI, 110 3a0e31euye Kpalle 30epeKeHHs TellJla Ha TEPUTOPii,
BKPHUTOI POCIMHHICTIO; BECHOIO 2018 Ta 2019 POKiB BU3HAYaIach HAasIBHICTD
HEraTUBHOI JIiHIWHOI Kopessanii midk NDVI Ta TemmepaTyporo 3eMHOI
IIOBEPXHi, O/THAK 32 JAHUMH 32 2020 P. TAKO1 3aJIe3KHOCTI He 0yJI0 BUBHAUEHO.

4. HaiiBuii 3HauyeHHs TeMIlepaTypH dYacTillle 3a iHIII padoHU MaB
Cnobizchkuii paiioH, B TOH yac fAK 3HaueHHa NDVI gaa HbOoro Oyiau
O/HI 3 HaWHMXKYNX. KUIBCbKUI palioH Mae HAWBHINWN moka3HUK NDVI
cepeJl palioHiB XapKoBa; TAaKOXK BiH Mae, 3a3BUYAl, HAWHIDKYII 3HAYEHHS
TEMIIEPATYPU y TEIULy IOPY POKY, IO TOBOPHUTHh IPO HAUOLIBILY ILIONLY
3eJIEHUX HaCaJ[PKeHb cepeJl PaliOHIB MicTa.

5. OcHOBHI peKOMeH/IaIlil II0/I0 PETYJII0BAHHSA TEMIIEPATYPHOTO PEKUMY
M. XapKoBa MOXXHA POB3JUINTH Ha KOPOTKOCTPOKOBI Ta /JAOBTOCTPOKOBI:
JI0 KOPOTKOCTPOKOBUX 3aXOJIiB HAJIEXKATh /il 3 JIOATKOBOTO O3eJIeHEHHS
TEpUTOpii MicTa, CTBOPEHHSA 30H IPOXOJIOH; A0 JOBIOCTPOKOBUX 3aXO7IiB
HaJIeKaTh CTPaTEriyHi 3MiHH ITiJIX0/IiB /10 MiCHKOTO IJIaHyBaHHsI, IPOBEIEHHS
HAyKOBUX JIOCJTI/DKEHb /IS BUSBJIEHHS ONTUMAIBHUX IapaMeTpiB
03eJIeHEHHsI TePUTOPII MicTa.
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Water protection zones play a very important role in the formation and maintenance
of the full functioning of the green and blue infrastructure of modern cities. Traditionally,
post-Soviet cities have violations in the arrangement of the water protection zone,
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namely, a decrease in its width, violation of operating rules, construction, cluttering,
and unauthorized outflows of wastewater. In order to ensure the fulfillment of ecological
functions by the water protection zone, a comprehensive study of the relief was carried
out using GIS technologies, “weak” points were identified and ways to eliminate them
were developed. Using the example of the Uda River catchment, a series of cartographic
models was compiled, including of transformation of landscapes, zoning of the territory of
the water protection zone of the Uda River within the city of Kharkiv was carried out in the
directions of normalization of anthropogenic load, and recommendations were developed
for the optimization of nature use for each of the zones. On the example of the Kharkiv
River catchment, field studies were conducted, samples of water and bottom sediments
were taken in different sections of the stream. On the basis of their chemical analysis,
clustering was carried out and areas with different geochemical characteristics were
selected. Targeted recommendations for improving the ecological state of the aquatic
anthropogenic landscape of the Kharkiv River within the city limits for the site of each
cluster have been developed.

Keywords: Blue infrastructure, water protection zone, ecological functions,
landscape transformation, water anthropogenic landscape.
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BOLOOXOPOHHI 30HU BigirpaloTb Ayxe BaxXMBY posib Y GOPMYBaHHI Ta MiATPUMLI
MOBHOLJHHOTO (YHKLIOHYBaHHS 3eNeH0-ONakUTHOI IHPPACTPYKTYpU Cy4aCHUX MICT.
TpaauuiiHo nocTpaasaHCbKi MicTa MaloTb MOPYLUEHHS B 06MaLLITyBaHHI BOOAOOXOPOHHOI
30HM, @ caMe — 3MEHLUEHHS i LWMPUHKX, NOPYLIEHHs NpaBun ekcniyaTtauii, 3abyaosa,
3axapalleHHs Ta HeCaHKLiOHOBaHi BWUTOKM CTiYHMX BoA. [Jns  3abe3neyeHHs
BMKOHAHHS BOOOOXOPOHHOK 30HOK €KONOriYHUX YHKUiA NPOBEAEHO KOMMIEKCHE
DOCNIIXEHHs1 penbedy i3 3acTocyBaHHAM [IC-TexXHOMOriN, BUABNEHO «cnadKi» TOYKM
i po3pobneHo LWNSxK ix ycyHeHHs. Ha npuknani Bogo3bopy p. You cknageHo cepito
kapTorpadiyHMx mogenen, y T.4. TpaHchopmauii naHawadTie, 34iIICHEHO 30HYBAHHSA
TEPUTOPIi BOLOOXOPOHHOI 30HK p. YAM B MexXax M. XapkiB 3a HanpsiMkaMn HOPMYBaHHS
QHTPOMOreHHOr0 HaBaHTAXEHHs Ta pPO3P0obNEeHO pekomeHzauii 3  onTumisauii
NPUPOSOKOPUCTYBAHHSA A5 KOXHOI i3 30H. Ha npuknani Bogo3topy p. XapkiB npoBeaeHo
HaTYpPHI [OCNIAXKEHHS, BifiOpaHO 3pa3kn BOAM i JOHHUX BIOKMAAiB HA PI3HWX AiNsHKaxX
Teuii. Ha 0CHOBI iX XiMIYHOI0 aHani3y 34iMCHEHO KnacTepuaaLito Ta BUAINEHO AiNSHKN, LLO
BiAPI3HSIOTLCA reoXiMiYHUMUK XapakTepuctukamn. Po3pobneHo agpecHi pekomeHpauii
LLOA0 NONIMLLEHHS EKOAOTYHOr0 CTaHy BOAHOr0 aHTPOMOreHHOro naHawadTy p. Xapkis
y Mexax MicTa ons LinsHKM KOXHOro knacTepa.

KnioyoBi cnoBa: bnakutHa iHGpPaCTPykTypa, BOOOOXOPOHHA 30HA, EKOJIOriYHi
dyHKUji, TpaHCcdOpMaLia naHawadTy, BOGHWA aHTPOMOreHHWUM nanawadT.
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CyuacHi MmicTa sSIBJISIIOTH COOOI0 TPUKIAAN MAaKCUMaJbHO AHTPOIIOTE-
Hi30BaHUXJIAHAIIAQPTIB: BIXMeKax CIIOCTEPITaEThCA IOKOPiHHA «TTepedy1oBa»
He TIIbKHU BCIX IPUPOJIHUX KOMIIOHEHTIB, ajle i TEPUTOPIAIbHUX CTPYKTYP
npupoaHuxaanamadris. TpanchopmanisbacetHOBOICTPYKTYpuIaHAIIADTY
y XOJii MICTOOY/IiBHOTO OCBOEHHSI MAa€ psAJA IPAMHUX Ta OMOCEPETKOBAHUX
HETaTUBHUX €KOJIOTIYHUX HACIKIB, cepes IKUX — aKTUBi3allis HeOe3IeuHnX
Te0JIOTIYHUX Ta TiJIPO-T€0JIOTIUHUX MPOIECiB, CKOPOUEHHS 6i0pi3HOMAHITTS
Ta BTpara IiHHUX IPHUPOJHUX KOMILIEKCIiB Tomlo. Bce me cBiunTH IIpO
HeoOXiHicTh 0cOoOJIMBOI yBaru A0 MAOCTIIKEHHs MeXaHi3MiB TPOIECiB
Ta OIIIHKM Cy4YacHOTO CTyIeHs TpaHchopMaril «MiChKHX» BO030ipHHIX
OaceliHiB 3ajyisd BUpIlIeHHS NIpo0JieMd HOPMYBAaHHS aHTPOIIOTE€HHOI'O
HaBaHTA)KEHHS HAa HUX. 3a0e3I1eUeHHsT €KOJIOTIUHOI CTaJIOCTI MICT MOXKJTHBE
JIMIIIE 32 YMOBH PaIliOHAJILHOI OpraHi3ariii iXHb0i TEpUTOPiaIbHOI CTPYKTYPH
3eMJIEKOPHUCTYBAHH:A, IO 3/laTHA MiATPUMYBATH IPUPOAHY CTPYKTYpY Ta
exoJIoTiuHi QyHKIii TaHAmadTiB Bomo36ipHUX OaceiHIB PiUOK.

3arasibHe TOHATTS BOMO30ipHOTO OacefiHy MOMKJIMBO TIYMAUUTH SIK
MeBHY IJIOIILY 3€MHOI IOBEPXHI, 3 IKOI IIJIAXOM IIOBEPXHEBOTO Ta ITi/I36 MHOTO
CTOKY BOZIa Ta aTMOC(EPHI OIa/il BUHOCATHCA y PyCJIOBUH TTOTiK. Koponom
BO030ipHOTO OaceiiHy € BOAOAIIbHA TEPUTOPisl a00 BOAOALN, IO BiAainse
CTiK O/THI€1 PiYHOI CUCTEMH BiJI iHIIION.

Bonos6ipHuii 6aceiiH sABsie coboro JaHAmadTHO-TepUTOPiabHY baceii-
HOBY CTPYKTYPY, III0 € CKJIQ/THOIO CHCTEMOIO B3aEMOIIOB I3aHIX Ta B3aEMO3a-
sexxHux migcucrem. 3a M. [I. I'poa3HHCHKUM, JaHAIIaGTHO-TEPUTOPiaIbHA
GaceifHOBa CTPYKTypa CKJIA/A€ThCA 3 HACTYIIHUX IiJICHCTEM: 3aIlJIaBHI reo-
cHcTEMH, HaJ3aIIaBHI Tepacu (IIpeJicTaBjeHl ITepeBakHO OOPOBHUMU Tepa-
caMu), CXWJIOBI IMiICICTEMHU Ta BOAOAIIBHO-PIBHUHHI mijicucreMu [1]. Koxk-
Ha IijicucreMa Mae CBOI XapaKTepHI PHUCH Ta Bifiirpae cBOO (PyHKI[IOHATIbHY
poJtb y MaHAmAa(THO-TEPUTOPiaIbHIN OaceTHOBIH cTPYKTYpi (puc. 1).

[TizcymMoByouH 3a3HaUeHe BHUIIE, 3p0OHNMO BHCHOBOK, II0 3a0€31eUeHHS
€KOJIOTIUHOI cTifikocTi anamadTiB 3 6aCEHHOBOIO TEPUTOPIAIIBHOIO CTPYK-
TYpOIO Ma€ I'PYHTYBAaTUCh HA HiATPUMIII IX €KOJIOTIIHUX (PYHKITIH.

OT1xe, y QOKyCi HaAyKOBHX JOCJIIJIKEHb aHTPOIIOTEHHOI TpaHchopMairii
gapmmadTiB Mae OyTH TONIYK Ta OOIPYHTYBaHHS TaKUX IapaMeTpiB
CUCTEeMU 3eMJIEKOPUCTYBAaHHS, sIKa 0 lajia 3MOTy HiATPUMYBaTH OajlaHC MIXK
€KOJIOTIYHUMU Ta CyCHIIbHUMU PyHKIiAMU TaHAmadTy. Y IKOCTI OJJUHUID
nudepenmiamnii  JaamadTy Bomo30ipHOTO OacelHy IS 3AIHCHEHHS
MOPiBHSJ/ILHOI OIlIHKH CTYIIEHIB aHTPOIIOTeHHOI TpaHcdopMallii o6paHo
TEPUTOPIi CKJIAJIOBUX HOTr0 CTPYKTYPHU: 3allJIaBHOI, Ha/13aIlJIABHO-TEPACOBOI
(6opoBoI), cXKMI0BOI Ta BOAOALIbHO-PIBHUHHOI ITi/ICHCTEM.
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Puc. 1. XapakTepHi pucu Ta poJib OKpeMHUX IijicicTeM y GYHKITIOHYBaHHI
6acelHOBOI TEPUTOPiaIbHOI CTPYKTYPH JIaHAmadTy [1]

Fig. 1. Characteristic features and the role of individual subsystems in the ctioning of
the basin territorial structure of the landscape [1]

JI1s1 BUBHAUEHHS MIPOCTPOBOI KOH(ITypaIiii Ta IIoIy KOKHOI 3 ImiicucteM
nanamadTy Bomo3bipHOTO OaceiiHy B Mexax wmicra XapkiB 3iilicHEHO
MOpGpOMETPpUIHUHN aHaI3 penbedy. Y AKOCTI OCHOBHOTO /IZKEpesa JaHUX
PO peJibe(d AOCITIIPKYBAaHOI TEPUTOPil BUKOPHUCTOBYBABCS BEKTOPHU30BAHHI
KaprorpadiuyHuil TBip 3 BUCOTOIO IIepepi3y pesibedy B 1 M.

OckiTbKY TOBEPXHEBI BOZIOMMU M. XapKiB HaJIexKaTh /10 OaceliHy p. Yy,
y SIKOCTI TIPUKJIAAY B JIOCJTi/?KEHI BUKOPHUCTAHO BOAO30ipHHUI OaceiliH Iiiel

[epimuii eran — aHami3 penbedy baceliHy p. Yau y Mexkax Micra MOdu-
HAETHCSA 31 CTBOPEHHS BEKTOPU30BaHOTO KapTorpadiunoro TBopy (puc. 2).

3a BUXiTHUMH JaHUMH IIPO PeJIbed TEPUTOPII AOCITiPKeHHS Y reoindop-
MalliliHOMY CepeIOBHUIIi M00y/I0BaHO IICEBAOTPUBUMIPHY IT(GPOBY MOJIETH
penbedy MeTogom Tpianryssnii lenone. Kaprorpadiunuii TBip, mo Bizyasri-
3y€ OZIepIKAHy MOZETb IAHUX TPiaHTYIb0BAHOI HeperyssapHoi Mepexki (TIN)
3HaYEHb BIIMITOK BUCOT, IIPE/ICTABJIEHUI HA PUCYHKY 3.



Green & blue infrastructure in post-USSR cities:

342
—m/ exploring legacies and connecting to v4 experience

Penved Gaceiiny p. Yau B mexax m. XapKis

— AOMIHICTDaTHBHA MEME  ———  Piukn
micTa

— Mema GacefiHy p. YoM [] Oseparasopoiimuia

Izorinca

Puc. 2. Pesibed Bomos6ipHOTO GaceiiHy p. Yau B Mexkax M. Xapkis [2]

Fig. 2. Relief of the Udy river catchment basin within Kharkiv [2]

TIN-MOAENb PENbEDPY BACEWHY P.YAU M. XAPKIB

YMOBHI MNO3HAYEHHA

Wxana BHCOT, M — AOMIHICTPATHEHE MEME

micta
I 0 22e
B s z00 —— Mema Gacefiny p. Yau
I 0175
I 1zs-1%0 ~  Piukn
I 00125
B 7100 [] 0sepataeogoimmwa
N 0.7

0
2.5
0-28

Puc. 3. TIN-mozens penbedy Bo/030ipHOTO Oaceiny
p- Yau B mexkax m. Xapkis [2]

Fig. 3. TIN-model for the relief of the Udy river catchment basin
within Kharkiv [2]
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KPYTU3HA CXWUNIB PENbE®Y TEPUTOPIT BACEMHY P. YAMU M. XAPKIB

YMOBHI MNO3HAYEHHA

Haxun nosepxHi *

- ALMIHICTPATHBHAE MEMa

: 1
cyGropuaoHTancHa pissnnHa (< 1) MicTA

Aywe nonorvia cxun (1-3) ammass ! Migsics Gocesisty p: Yan
nonorwi cxun (3-5°)
cnaBonoxunmii cxmn (5-77) —~  Piuku
| NOXUAKMA cxun (7-107)
- CHABHO NOXKWAKA CxuA (10-15)
{ - KpyTHiA cxun (15-20')
1 - Aywe KpyTit cxun (20-407)
- YPBUCTHA Cxmn (40 )

[[] ©Osepartaeonoiimuwa

= My«nosa B.K, Panosckaa EM., 2008

Puc. 4. KpyrtusHa cxuiiB pesibedy TepUTOpii BOm036ipHOTO HaceiHy
p. Yau B Meskax M. Xapkis [2]

Fig. 4. The relief slopes steepness of the Udy river catchment area within Kharkiv [2]

3a 101I0MOT0I0 BUKOPUCTaHHS iHCTPYMeHTIB reoo6pobku moBepxHi TIN-mo-
Jiesti pestbedy 37iHCHEHO omepariil aHasIi3y IOBEPXHi Ha MpEAMET BCTAHOBJIEH-
Hsl JIialla30Hy 3HAYEHDb BEJIMUMHU 11 YXUJIy Ta €KCIIO3UIlil. Pe3yibrat JaHOTO
aHasi3y, BUKOHAHOTO 3aco0amu reoiHOpManiiHuX iHCTPYMEHTIB, BTUIHJINCD Y
KapTorpadiuHi TBOPH BiJIIIOBITHOTO 3MiCTY, III0 MICTATh iH(OPMAIIil0 CTOCOBHO
KpyTU3HU (PUC. 4) Ta €KCITO3UIIII CXWIIB (PHC. 5) TEPUTOPII JOCITIKEHHS.

CucreMaTn3yBaBIIH 1 y3araJIbHUBIIH OJlepKaHl MOPdOMeTpUYHI Xapak-
TEPUCTUKU peJbedy, BHU3HAUEHO IIOJIOKEHHS Ta MEXI KOMKHOI CTPYKTYyp-
HOI mificucreMu Boz030ipHOTO Oaceriny [3]. PesyibTytounii kKapTorpadiunuii
TBIp, 1110 BiZloOpaskae mMpocTOpoBy KoHiryparii mzcrcreM Bogo36ipHOTO 6a-
CeliHy, HaBeJIEHO Ha PUCYHKY 6.

PesysibTaT 00YHMCIIEHD ILUIOI BUJIVIEHUX IMiZICUCTEM BOI030ipHOTO Oa-
celiHy 3aco0aMu KapTOMETPUYHUX OIlepaIliil mpe/icTaBJieHi y Tabuiii 1.

s moTpeb OIHKH CTYNEeHS aHMpPONno2eHHoi mpaHcghopmauil
aanowagmy Boo36ipHOTO Gaceliny p. Yau B Mexkax M. XapKiB y SKOCTI
BUXiZHOI iH(poOpMaIlii BUKOPHUCTAHO JaHi JOCT?KEHHsI 3 iHBeHTapu3allii
TEPUTOPIIBPHOI CTPYKTYPH HPHUPOJOKOPUCTYBAHHA M. XapKiB s 1oTped
JlaHmadTHOTO IUIaHyBaHHA [4].
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Tabauusa 1

[Tnomi mizcucrem tanamadTy Bogo3bipHOTO OaceiHy
p- Yau B mexxax M. Xapkis [2]

Ne Mipcuctemn nangwadTy Bogo3sbipHoro 6acenHy Mnowa, (km?)
1 3annasHa nigcuctema 9,83926

2 HapsannaeHo-TepacoBa (6oposa) nigcuctema 24,8754

3 Cxunosa niacucrema 20,3272

4 BopopninbHo-piBHMHHA nigcuctema 61,1754

5 Bopno36ipHuii 6aceiiH 116,21726

3arajioMm B Mekax JOCJIi/ZKyBaHOI TepuTOpili B Xoai ypbOaHizamiiHOTo
IpOIIeCy iCTOPUYHO CKJIAJach JOCTaTHBO CKJIaJIHA Ta CTPOKATa CTPYKTypa
MIPUPOJIOKOPUCTYBAHHS, IIPE/ICTaBIEHA 3€MJIEKOPHUCTYBAaHHAMU CEJTUIIHOTO,
IHAyCTPiaIbHOTO, TPAHCIIOPTHOTO, 3aXHCHO-PEKPEAIiiHOTO Ta arpapHOro
(pyHKIIIOHATTPHOTO TPU3HAYEHHS [4].

EKCMO3ULIT CXU/IB PENIbEDY TEPUTOPIT BACEAHY P.YAU B MEXAX M. XAPKIB

YMOBHI NO3HAYEHHA

Excnozmnuyia cxunie

niggeHHo-cxigHa 0 nnacka NoBepxXHA
U nisaesna I niesiuna
- niegexHo-3axigHa - nigHivyHo cxigHa
I saxiana B cxiona
niexiuHo-3axigHa —~—  Piukn
— AOMIHICTPaTHBHE MeMa [: Osepa Ta sogoAMMLA

micra

e Mema Gaceiiny p. Yau

Puc. 5. Excrnosunii cxuiiB penbsedy Tepuropii Bogo36ipHOro 6aceiHy
p- Yau B mexxax m. Xapkis [2]

Fig. 5. Exposures of the relief slopes of the Udy river catchment
area within Kharkiv [2]
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3a/1s po3paxyHKy Koedilli€HTiB CTyIIeHsI aHTPOIIOTeHHOI TpaHchopMa-
mii JaHAmadTy KOKHOMY 3 BUABJIEHUX THUIIB 3eMJIEKOPUCTYBAaHb HA OCHO-
Bi EKCTIEPTHOI OI[iIHKU MPUCBOEHO Oasl TIMOUHU TTePEeTBOPEHHS ITPUPOTHOTO
nanamadry (Tabi. 2).

Tabauys 2

ExcrnepTHa 6ajsibHA OLiHKA BiZ[IIOBITHO [0 TUITIB IPUPOAOKOPHUCTYBAHHS
TepuTOpii Bom036ipHOTO OaceiHy p. Yiu B Merkax M. Xapkis [2]

Ne Tvnu NpYPOJOKOPUCTYBaHHSA EkcneptHa ouiHka, (6anwu)
1 [Mp1poaooxopoHHi Teputopii 1
2 licn (micbki nicyn Ta nicocmyrm) 2
3 AKBanbHUA TUN 2
4 Bonota 11 3abonoyeHi semni 3
5 MycTtupi 3
6 Tlykn 4
7 CkBepu Ta napku, TepuTopii cTalioHapHoi pekpeauii 5
8 Cinbcbko-rocnopapchbki yrinas 6
9 Knagosuwa 6
10 IlHAMBIQYyanbHUIA NiATUN cenuwHoi 3abyaoBun 7
11 KanitanbHui nigTvin cenuiiHoi 3abynosu 8
12 TpaHcnopTHUM TN 9
13 IHAycTpianbHWiA TN 10

B pesysipTaTi IpHUCBOEHHSA BUXITHUM JTaHUM TeoiH(opMariiHoi Mozeri
aTpubyTHBHOI iH(OopMaTIlil o0 BiIMOBIAHUX OaJTiB TIMOMHY ITEPETBOPEHHS
PI3BHUMU THUIIAMU 3€MJIEKOPHUCTYBAHHS MIPUPOAHOTO JIAHAIADTY TEPUTOPil
MicTa oTpuMaHO KapTtorpadgiuHuii TBip (puc. 7), 110 HA0YHO 300paKye IMIPo-
CTOPOBY HEO/THOPIIHICTh aHTPOIIOTEHHOI TpaHchopMaIrii.

3 MeTO0 BU3HAUYEHHs CTyIeHs TpaHcopmallii KOXKHOTO 3 THIIB IijI-
cucteM JaHAMadTy Boo30ipHOTrO OaceiHy 3AiHiCHEHO aHaJIi3 IIPOCTOPO-
BOT'O ITOIIUPEHHS Ta 00YKC/IEHHs ILUIOII BUIJIEHUX B iX Me)Kax Pi3HUX TUIIIB
3eMyIeKopUcTYyBaHHA. Ha 0CHOBI o/1ep:KaHUX JIAHUX MO0 IUIOLI, 3aHHATHX
pI3HUMU THIIAMH 3eMJIEKODUCTYBAHHS, BU3HAYEHO IX YACTKY Bif] TEpUTOPil
ITiJICUCTEMU, B MeKaX SIKOI BOHU PO3MIilleHi, Ta PO3pax0BaHO 3HAYEHHS KOe-
(inienTa anTponoreHHO1 TpaHchoOpMaIlii HUMHU.

JleTasIbHO PO3TJITHEMO OCOOJIMBOCTI CTPYKTYPH 3€MJIEKOPHCTYBAaHHSA B
MeKax KOXKHOI 3 mijicucreM JaHAmadTy Bogo3bipHOro baceiiHy p. Yiu B Me-
’kax M. XapKiB Ta BCTAHOBUMO HAWBAroOMillli YNHHUKY 1X TpaHchOpMaILii.
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JlaHi CTOCOBHO CTPYKTYPH 3€MJIEKOPUCTYBAHHSA, IO CKJIAjacs B Me-
’)KaxX 3aIUIaBHOI MiZICUCTEMHU JIOCII/IKYBAaHOI TEpUTOpPil, IMpejcTaBjeHi
y Tabsuii 3.

Tabauus 3

PesysibTaTu BU3HAUEHHs KoedilliEHTIB aHTPOIIOreHHO1 TpaHchopMaIri
3aIIaBHOI MMiicKcTeMU BOZ0301pHOTO OacelHy

p- Yau B Mexkax M. Xapkis [2]

Ne Tunn 3emMneKoprCTyBaHHS '_'”°L2”" YacTtka E!«:nepTHa Kan, ym.
KM ouiHka, 6anu on
1 MprpoaoOXOPOHHI TepuTopii 0,27 0,03 1 0,03
2 Jlicn (micbki nicy Ta nicocmyru) 2,02 0,2 2
0,56
3 AkBanbHUA TMN 0,86 0,08 2
4 Bonota 1 3abonoveHi 3emni 0,55 0,05 3
0,51
5 MycTnpi 1,18 0,12 3
6 TNykm 1,25 0,12 4 0,49
7 | CKeepu Ta napkw, TepuTOpi 0,08 0,01 5 0,04
cTauioHapHoi pekpealdli
8 Knaposuwwa 0,01 0,001 6 0,01
9 |H,E|VIBI,Clya"J'IbHVIVI niaTvn 2,03 0.2 7 139
cenuuHoi 3abynosu
10 KanitanbHWii nigTvn cenuLiHoi 0.1 0,01 8 0,08
3abynosu
1" TpaHCnopTHWI TWN 0,66 0,061 9 0,58
12 IHOycTpiansHuiA TMn 1,25 0,12 10 1,22

OTrke, MOKeMO KOHCTaTyBaTH, 1[0 B MeKaX 3aIlyIaBU HANOIIbIII IO
3afHATI TEPUTOPIMHU MICHKHX JICIB Ta CaHITAPHO-3aXUCHHUX JIICOCMYT, fKi
XapaKTEPU3YIOTHCA HE3HAUHOIO TJIMOMHOIO 3MiH IPUPOJIHOTO JaHAIAPTY.
Takok 3aYHOTO TEPUTOPIAJTBHOrO IONIMPEHHS HAOYJIM 3€MJIi CeJIMITHOI
3a0y/I0BY iHAUBIAYaJIbHOTO MATUILY. BiAMITHMO, 1110 MOIIHPEHHHS CEJIUIII-
HO1 3a0y/I0BY KaliTaJIbHOTO MMiITUITY HATOMICTh € BKpail HU3bKOIO: Ha YaCT-
Ky 6aratonoBepxoBoi 3a0yz0oBu npunazgae 1%. Kpim toro, HaliimeHIIi 1mromi
3alHATI CKBEPAMHM, TapKaMH, KJIaJ[OBUIAMH Ta IIPUPOJOOXOPOHHUMH Te-
PUTOpIsIMH, 3HAYEHHS IX IJIOIII B MeXKaX 3aIJIaBHOI IMiicucTeMu — /10 1%.
IIpoMucIIOBi miAIpUEMCTBA Ta iHII 00’ €KTH IHAYCTPiaIbHOTO TUILY 3eMJIe-
KODHICTYBAaHHS 3aiMalOTh OJIM3HKO 12% BiJ| 3arajibHOI TEepUTOpii 3arIaBu
p. Yiu B Mexkax micra.
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BACEMHOBA CTPYKTYPA JIAHALWA®TY P. YAU B MEXAX M. XAPKIB

YMOBHI NO3HAHEHHA

m— AnMiIHICTPaTHMBHA Mema — \esa Gaceitny p. Yau
micta

Cwnaposi GaceiHoBol cTpyKTypM nangwadTy
- 3annaeHa nigcucrema | Cxunosa nigcucrema

HapsannasHa (Goposa) | | BopopinsHo-pieHWHHa
Tepaca 2 nigcucrema

Puc. 6. bacelinoBa crpykrypa sagamadry p. Yau B Mmexkax M. Xapkis [2]

Fig. 6. Basin structure of the landscapes in the Udy river within Kharkiv [2]

Amnastizyoun pesyJsbTaTd KoedilliEHTa aHTPOIIOTeHHOI TpaHcdopMariii
saHamadTHAX KOMIUIEKCIB 3aIJIAaBHOI IMiICUCTEMU BOI030ipHOIO OaceriHy,
MO’KHA TOOAYMTH, 10 TUIAMH 3€MJIEKOPUCTYBAHHs, SIKIi BU3HAYAIOTh CTY-
MiHb TpancdopMmariii, € iHAUBIIyaIbHUN MiJTUIT CEJIUIITHOI 3a0y/T0BU Ta iH-
JTyCTpiaTbHUH THIL.

PesysnbraTtu 0649nCIEeHb XapaKTEPUCTUK TEPUTOPIATILHOI CTPYKTYPHU 3EM-
JIEKOPUICTYBaHHS Ha/3aIJIaBHO-TepacoBoi (60poBoi) mijicucTeMu HaBeZEHO
y Tabsui 4.

Tabauus 4

PesynpraTi BuU3HaUeHHs KOedilliEHTIB aHTPOIIOTeHHOI TpaHcgopMarii

HaJ13aIlJIaBHO-TEPacoBOi (00poBOI) miicucTeMu Bo/1030ipHOTO OaceiiHy

p- Yu B Meskax M. Xapkis [2]

Ne Tunu 3eMnekopucTyBaHHs n(z:)nl;")"i’ YacTtka OE:E;??;:J?VI) Kar;,nyM.
1 [MprponooxopoHHi Teputopii 0,55 0,02 1 0,01

2 Jlicn (micbki nicu Ta nicocmyru) 7,41 0,27 2

3 AKBanbHUI TUN 2,38 0,09 2 0.7

4 Bonorta 11 3abonoyeHi 3emni 0,14 0,01 3

5 | Nyctupi 2,52 0,09 3 0.29
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6 Jykn 0,4 0,01 4 0,06
7 Cinbcbko-rocnogapchbki yrinas 0,01 0,0004 6
0,07
8 Knagosuwa 0,3 0,01 6
g | IMAvsiayanohmi niatvin 4,97 0,183 7 1,26
cenuHoi 3abynosu
10 KaniTanbHui NigTvn cenuuiHoi 0,44 0,02 8 0.13
3abynosu
1" TpaHCnopTHWIM TUN 1,44 0,05 9 0,47
12 IHAyCcTpiansbHWi TMN 7,02 0,25 10 2,55

Cepey BCixX 3eMJIEKOPUCTYBaHb Ha TEPUTOPIi Ha/3aIIaBHO-TEPACOBOI
(6opoBoi) mipcucTEMH HAHOIIBIIUM TMOIIUPEHUMHU 334 TEPUTOPIAJILHUM
OXBaTOM € TaKi, AKUM IPUTAMaHHO 2 OaIu TJIMOMHU 3MIiHU IPUPOJTHOTO
gauamadTy (miceki Jticu Ta TepuTOopiii, B3adHATI WiJ BOJHUMH
ob’ektamu). JIpyruMH 3a NOIIMPEHHSIM € TEPUTOPil iHycTpialbHUX
3eMJIeKOpUCTyBaHb. HaliMeHIly 1oy OOpOBOI mificucTeMHu 3aliMaroTh

TPAHCOOPMALIA NAHALWAGTY BOAO3EIPHOTO BACEMHY
P. YAIU B MEXAX M. XAPKIB

YMOBHI NO3HAYEHHA
w— ALMIHICTPaTMBHA MEXE MiCTa m— leia BaceitHy p. Yau
Crynine aminn nprpogHoro naHguadry, Gan

5 B s
l -

Puc. 7. Tpaucdopmaris gauaiadTy Bogo36ipHOro baceriny
p- Yau B Meskax M. Xapkis [2]

Fig. 7. Landscape transformations in the Udy river catchment basin
withing Kharkiv [2]
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CLJIBCHKO-TOCIIOZAPCHKI VT4 Ta KIaJOBUINA, SKUM IIPUCBOEHO 6-Uil Oas
€KCIIEPTHOI OIliHKH.

[ITomo BHECKY OKpEMHUX THUIIB 3€eMJIEKOPDHUCTYBaHb Y (POpMyBaHHA
3araJibHOTO piBHA TpaHcdopmariii Teputopiii 60poBoi Tepacu, To HAUOLIBIII
3HAUEHHA JAaHOro Koedil[ieHTy IpUTAMaHHI IHAYCTpiaJIbHOMY THILy Ta
CEJTUIITHIN 3a0y/10B1 iHUBI Ty JIBHOTO ITiJITUITY.

VY Tabnuni 5 MicTATbCA AaHI 010 CTPYKTYPH 3€MJIEKODUCTYBAHHS Ta
TpaHcgopMariii cXumoBoi miicucreMu BoZI030ipHOTO OaceliHy p. YIU B MeKax
M. XapKiB.

Tabauys 5

Pesysipratu BU3HAUEHHS KOEDIIIEHTIB aHTPOIIOreHHOI TpaHcdopMmariii
CXWJIOBOI ITiJICHCTeMU BO/1030ipHOTO OaceliHy
p- Yau B Mexkax M. Xapkis [2]

Mnowwi, EkcnepTtHa Kan,
Ne Tunu 3eMnekopucTyBaHHs YacTtka :
(km?) ouiHka, (banu) yM. of,
1 Mp1ponooxopoHHi Teputopii 0,3 0,01 1 0,01
2 licn (micbki nicu Ta nicocmyru) 4,25 0,21 2
0,43
3 AKBanbHUI TUN 0,13 0,01 2
4 Bonorta 11 3abonoyeHi 3emni 0,05 0,002 3
0,34
5 MycTupi 2,2 0,11 3
6 TNyku 0,65 0,03 4 0,13
7 CKBe.pI/I Ta napkv, TepuTopii 0.42 0,02 5 0.1
cTauioHapHoi pekpeadii
8 Cinbcbko-rocnopapchbki yrinas 1,4 0,07 6
0,43
9 Knaposuiia 0,07 0,003 6
10 |H,D,VIBI,D,ya"J'IbHVIVI nigTvn 7.26 0,36 7 2,51
cenvLiHoi 3abynosu
1 KanitaneHui niatvn cenuLiHoi 0,02 0,05 8 0,36
3abynosu
12 TpaHcnopTHWIA TN 1,57 0,08 9 0,7
13 IHAycTpianbHWA TN 1,05 0,05 10 0,52

Ha Tepuropii cxuwioBoi mificucremu JanamadTy Bogo30ipHOTo 6aceiHy
MPAKTUYHO IIOJIOBUHY YCi€l IUIOLII MifCHCTeMU 3aliMa€ iHAWBIIyaIbHUI
MIITHUII CETUIIHOL 3a0yI0BH, AKOMY BiZIIIOBiAA€ BUCOKME Oajl IIIMOMHU 3MiH
npupoAHux JaHAmadTis (7 6ariB). 3arasom ke OiIbIIa YaCTUHA TEPHUTOPIl
JIaHOI HiZicCHCTeMH 3aifHATA TUIIAMU IPUPOJIOKOPUCTYBAaHHSA, IJIMONHA 3MiH
MIPUPOJTHOTO JIAHAIA(TY AKUX CTAHOBUTH Bijl 6 OastiB /10 10 OaJtiB.
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mijicucTreMu

BOZI030ipHOTO  OaceiiHy
p- Yau B Mexxax M. XapkiB IpUTaMaHHI HACTYITHI TOKA3HUKH IION] PI3HUX
BUJ/IB 3€MJIEKOPHUCTYBAaHHS Ta BIJIIOBIIHUX IM 3HauYeHb Koe(illieHTiB
aHTpoIoreHHoi Tpancopmaritii (Tabds. 6).

3 laHUX, HaBeJleHUX y TabsuIi 6, BUAHO, 110 HAUOLIBII IJIONI B

MerKax TepUTOopil JaHOol MmificucTeMH 3aliMalOTbh 3€MJIEKOPUCTYBAHHS
IHIMBIyaIbHOI Ta KaIliTaJbHOI CeJIUINHOI 3a0yJM0BU, MIChKUX JIICiB,

TPAHCIIOPTHOI

iHGpacCTpyKTypHU

Ta IIPOMUCIIOBUX

MAIIPUEMCTB.

BinpiricTs i3 HaBeIeHUX TUITIB 3eMJIEKOPHUCTYBaHb XapaKTEPU3YIOThCSA
BHUCOKVUMH 3HAUEHHAMH €KCIIEPTHUX OaJIiB MEPETBOPEHOCTI TPUPOTHOTO
JanamadTy.

Haiibinpiry 4acTky TepuTopii

BOZIO1/IbHO-PIBHUHHOI
3aliMalOTh THIN 3€MJIEKODUCTYBaHb 3 OayjiamMu BiJ 7 10 10, 32 BUHATKOM
MIiCBKUX JIICOKOPHUCTYBAaHb, KOTPi MAlOTh €KCIIEPTHY OIIIHKY 2 0ajiu.

mizicucreMu

OcCKiTbKM HaHOUIBIIIA YACTKA TEPUTOPIi BOOAUIHPHO-PIBHUHHOI TEPHU-

TOpii 3aliHATA TEPUTOPIAMH 3 BUCOKUMU OIaMU TJIMOMHU 3MiH IPUPOSHUX
JasAmadTiB, e 3yMOBWJIO 3HAYHO BUINMH piBEHb IIOKA3HHUKIB aHTPO-

BO71030ipHOTO OacelHy.

Tabauuys 6

PesynpraTu BuU3HaUeHHS KOeIIiEHTIB aHTPOIIOTeHHOI TpaHcdopmari
BOJIO/ILILHO-PIBHUHHOI IMiICICTEMU BOZI030ipHOTO OacelHy
p- Yau B Mexkax M. Xapkis [2]

Mnouw;i, EkcnepTtHa

Ne Tvnn 3eMNekopucTyBaHHs (k) YacTka ouiHKa, (6anu) Kan, ym. oa.
1 [NprpoaooXOpOHHI TepuTopii 0,39 0,01 1 0,01

licn (micbki nicn Ta
2 . 8,13 0,14 2

nicocmyru) 029
3 AKBanbHUN TUN 0,35 0,01 2
4 Bonota 11 3a6onoveHi 3emni 0,05 0,001 3

0,19

5 Myctupi 3,56 0,06 3
6 Tykn 1,19 0,02 4 0,08
7 CKngm Ta napku, TepuTopii 3,51 0,06 5 0.3

cTauioHapHoOI pekpeallii
8 CI.J'IbeKO-I'OCI'IO,ElapCbKI 4.06 0,07 6

ynaan 0,46
9 Knaposuiia 0,40 0,01 6
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10 |H,D,VIBI,£I,y8.1.J'IbHI/IVI nigTvn 13.30 0.23 7 16
cenvLHoi 3abynosu

1 Kaananbﬁmm nigTvn 10,41 0.18 8 143
cenvLHoi 3abynosu

12 TpaHcnopTHWIA THN 6,37 0,11 9 0,99

13 IHgycTpianeHWA TMN 6,42 0,11 10 1,1

VY Tabsuili 7 HaBeJIeHO Pe3yJIbTATH HiAPAXYHKY 3araJbHUX KoeilieHTiB
aHTPONOreHHOI TpaHcdopMallii KOXKHOTO 3 IOC/TI/IKYBAaHHUX TUIIIB IiICHCTEM
BO1030ipHOTO 6aceiHy p. Y B Meskax M. XapKiBTa BCTaHOBJIEHO BiATIOBiIHU I
3HAUYEHHIO I[bOT0 IIOKa3HUKA CTYIIiHb aHTPOIIOTeHHOI TpaHcdopMariii.

Bigmitumo, 110 15 BCIiX ImiicucTeM BO1030ipHOTO OaceliHy XapaKTepHa
HACTyIIHA CUTYaIlisl II[0/I0 TEPUTOPIATBHOI CTPYKTYPU 3€MJIEKOPUCTYBAHHS:
HaMEHIIII IUIONI 3alHATI IPUPOAOOXOPOHHHUMH TEPUTOPISIMH, a Hal-
OBl — IHAUBIAYATPHUM ITIITUIIOM CEJIHIIHOI 3a0yI0BU Ta JIicaMU B MeKax
MmicrTa.

Tabauys 7

KoedinienTu ta cryneHi aHTponoreHHoi TpancdopMmariii mjacrucrem
BO/1030ipHOTO OaceitHy p. Yiu B Mexkax M. XapkiB [2]

. YacTka ) .
Migcnctemn nangwadTy Kan, CTyniHb aHTPOMNOreHHO|
Ne - . TepuTopii,
BOL036ipHOro 6aceinHy (%) yM. of, TpaHcdopmallii, ym.on.
0
1 3annasHa nigcucrema 8,47 4,91 TpaHcdopmoBaHi naHawadT
HapsannaeHo-Tepacosa CepegHboTpaHCOPMOBaHi
2 . 21,4 5,55
(6oposa) nigcucrema naHgwadgTt
3 Cxunosa nigcuctema 17,49 5,53 CepenrboTparcopmoBaHi
naHgwadgTn
4 B.O.CI,O,EI,IJ'II:HO-pIBHVIHHa 52,64 6.45 CwunbHOTpaHcopMoBaHi
nigcucrema naxgwadgTm

TakuM YUHOM ITiJICYMYEMO, 1[0 Y PE3YJIbTaTi 00YUCIeHHS] KOeDiI[iEHTIB
aHTPOIIOTeHHOI TpaHcdopMaIlil KOKHOI 3 IIiJicicTeM BoA030ipHOTO OacerHy
p- Yau B Mexxax M. XapKiB BCTAaHOBJIEHO, IO BOJOiIbHO-PIBHUHHA
mizicucreMa Ma€ HAaHOUTBIINY CTYIiHD TpaHcdopMarii 1anamadTiB (cuyIbHA
Tpa"chopMmartis).

Tepuropii stanamadTHIX KOMIUIEKCIB Hai3arIaBHO-TepacoBoi (60poBoi)
Ta CXUJIOBOI IIi/ICKCTeM BU3HAYAIOTHCA K cepeHboTpaHChOPMOBaHi, 3 JOCUTh
OJIM3BKMMHY 3HaUYE€HHAMU KoedilfieHTa aHTponoreHHoi Tpancgopmanii — 5,55
Ta 5,53 YMOBHUX OIMHUII BiMIOBiIHO. HaliMeHIIU CTYITiHb IEPETBOPEHOCTL
MIpUTaMaHHUI TEPUTOPIil 3aIIaBHOI MiIcCCTEMH BOZ030ipHOTO OaceiHy.
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Puc. 8. 3oHyBaHHS TEPUTOPil BOJIOOXOPOHHOI 30HU P. YIU B MekaX M. XapKiB 3a
HanpsMKaM{ HOPMYBaHHS aHTPOIIOTEHHOTO HaBaHTAXKeHHH [ 5]

Fig. 8. Zoning of the water protective areas along the Udy river withing Kharkiv
according to directions of anthropogenic pressure standards [5]

Hanpamxu HOpMYBaHHA AHMPONO2eHHO20 HABAHIMANCEHHS HA NAHO-
wag@mi Komnaexcu 3anaagHoi niocucmemu 800036ipHo20 baceiiHy p. You
8 medxcax m. Xapkie

HesBakarouu Ha Te, 110 JaHAMA(THI KOMIIJIEKCH 3aIJIaBHOI IMi/ICUC-
TEMU XapaKTePU3YIThCSI HAWMEHIIIUM CTyleHeM TpaHcdopmailiii, BOHU B
€KOJIOTIYHOMY Bi/THOINIEHHI € HalOULIbII YyTJAUBUMHU JI0 BILJINBY IOHAJI-
HOPMOBAHOTO PiBHS aHTPONOTeHHOTO HaBaHTa)keHHs. OTKe, came JIaH/T-
madTHI KOMIIJIEKCH 3aIJIaBHOIL MiJICUCTEMH CTaJH 06’ €KTOM JIJis pO3p00-
KU CHUCTEMH 3aXO/iB I0/10 HOPMYBAHHS aHTPOIIOTEHHOTO HAaBAHTAKEHHS
Ta peKOMEeH/alid CTOCOBHO CTPATEriuHOTO IVIAHYBAHHSA BUKOPUCTAHHA 11
TEPUTOPIH.

3HauHa YacTHHA 3aIlJIaBHOI HificKcTeMH mepeOyBae y 0coOJIHBOMY
peXruMi HOpMyBaHHSA 3/ iCHEHHA PiI3HUX BHU/IB I'OCIOIAPCHKOI AiAIbHO-
CTi — il HaJTaHO CcTaTyC BOZOI00XOPOHHOI 30HU [5].

BizmoBimHO [0 pe3ysbTaTiB IIPOBEAEHOTO IOC/TI/KEHHS 3alpOoIo-
HOBAHO 3JIHCHUTHU 30HYBaHHS TePHUTOPii BOZOOXOPOHHOI 30HU P. YAu
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B MeKax M. XapKiB Ha OCHOBI JJaHUX CTOCOBHO TJIMOWHU 3MiHU TPUPO/I-
Horo JyagAmadTy. Pe3yabTaToM € o/iep:KaHHs KapTorpadiuHoro TBOpY,
[0 IPEJICTABJIEHUN HA PUCYHKY 8.

JI7is KO3KHO1 i3 BUIJIEHNX 30H, a caMe JiJisg 30HU peabinitaiii, 30HU
OXOPOHH, 30HU 30€peKeHHs ICHYI0UO01 CTPYKTYPH 3€eMJIEKOPUCTYBaHHS Ta
30HHU PO3BUTKY HaJlaHi peKOMeH/aIlii CTOCOBHO HODMYBaHHs PiBHS aH-
TPOIIOTEHHOT'O HaBaHTAKEHHs Ta 3/IiCHEHHs TOCII0/IapChKOIL AiATbHOCTI
B MeKaX iCHYIOUHUX THUIIIB 36 MJIEKOPHUCTYBaHb, II[0 MIiCTATHCA Y TAOIHI 8.

HopmyBaHHs piBHIB aHTPOMOTeHHOTO HABAaHTAKEHHs Ta pallioHaIbHE
IUTAaHYBaHHSA MiCTOOYAIBHOI JisUIBHOCTI, IO BPaxOBYE€ OCOOJIMBOCTI TpaH-
chopmarii micucreM Bomo30ipHUX OaceiHiB, AKI 3HAXOAAThCS B iX MeXKax,
Ma€ CTaTH OHUM i3 rapaHTiB 3a0e3I1eueHHs X eKOJIOTIYHOI CTaJIOCTI.

Tabauus 8

XapaKTepUCTHKa 30HyBaHHS TEPUTOPil BOJJOOXOPOHHOI 30HU
p- ¥Yu B Mexxax M. XapKiB 3a HalmpsIMKaM# HOPMYBaHHS aHTPOIIOTEHHOTO
HaBaHTaXKeHHS [ 5]

TepuTopil, WO yBIALWNM A0
3oHa puToptl, oy A PekomeHpauji
cknagy 30Hu
— 0BMeXeHHs1 MPOMMCIIOBOI AisANbHOCTI;
Mpomucnosi nignpuemcTBa, | — Harnag 3a oAepXaHHAM O03BOMiB Ta
30Ha peabiniTauii HaraTonoBepxoBa CenuiHa | MiMiTiB Ha NPUPOAOKOPUCTYBaHHS;
3abynoBa
— 3MEHLUEHHSI HaBaHTa)XeHHs Ha
naHgwad T AaHol 30HM.
TepuTopii 3 BUCOKUM .
— OXOpOHa Ta 36epeXXeHHs1 eKONMOTYHNX
BOL,OOXOPOHHUM . .
) dyHKUIN NaHawadTHUX KOMMIEKCIB
30Ha 0XOpOoHM rnoTeHujianom Ta .o
) OaHUX TePUTOPIN SK Takux, WO
HE3HaYHOO MUBUHO 3MiH )
BMKOHYIOTb BOJOOXOPOHHY COYHKLIiHO.
NPVPOAHOro NnaHawadgTy
— PEKOHCTPYKLUisA TepuTopii nig
BenocuneaHi LOPiKKY;
30Ha po3BUTKY TepuTopii nig nyctupsamu — CTBOPEHHS CKBEPIB Ta Napkis;
— 3acaXeHHs TepuTopii AepeBHOo Ta
YarapHMKOBOK POCHMHHICTIO.
— [OTPUMaHHS HAsiBHOIO Ha AaHui
TepuTopii 3aitHsTi canoso- MOMEHT PexvMy NpUpOLOKOPUCTYBaHHS
[AYHVMU AinsHKaMM 3 06MEXEHHSIM CTBOPEHHS MPOMMUCIIOBMX
30Ha 36epexeHHs ) . KOMMNeKciB:
Ta iHauBIgQyanbHo ,
cenuuiHoko 3abyaoeoto — KOHTPOrb 338 BHECEHHAM 106puMB Ta
nectmumnais.
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Puc. 9. JIeHIpUT 110 10 eKCIIepUMeEHTAIbHUX IUISHKAX P. XapKis [6]

Fig. 9. Dendrite in 10 experimental sites along the Kharkiv river [6]

JIJ1s1 a/1IeKBaTHOCTI OIIHKY BIUIUBY BOZ030ipHOTO OacelHy Ha SIKiCTh BOIH
y pidlli IOIIBHO IIPOBECTH JOCIII/IPKEHHS 3MIHU XiMIYHOTO CKJIaly BOJIH I10
Teyil, BiIOUparoun 3pa3Ku BOAU B Pi3HUX JISAHKAX pycia. Ha sKicTs BoiU B
piUKax Ha BXO/i B MICTO BIUIMBAE CKJIAJ] IOBEPXHEBOTO CTOKY, III0 HAJIXOIUTh
BiJl pO3TAIIOBAHUX BHIIE B3a TEUi€l0 AarpOKOMILIEKCIB, MTPOMHUCIOBUX
MiZIPUEMCTB 1 HaceJeHUX IMyHKTIB. [IOKa3HUKH SKOCTI BOAHM B piyKax IO
OKPEMUX IHTPEIi€HTax MEPEBUINYIOTh I'PAHUYHO JOMYCTHMI KOHIIEHTpAIlii
BJKe Ha BXOJi y MiCToO.

IToBepxHEBUH CTiK (TasIi Ta AOIIOBI BO/IM) B MeXKax MicTa HaIXOTUTD [0
BOZHHUX 00’€KTIB Mali’ke 0e3 OUMCTKH, IO IOTIPIINyE XiMIYHUN CKJIaj] BOAU
y piuKax Ta BofoHiMax Micra.

Uepes BiJICYyTHICTh OYMCHUX CHOPY/, HA MepeKax 3JMBOBOI KaHATI3aIlil
00’€MHY KOHYCiB BUHOCY ITiCKY B PiUHINax 301/IbIIYIOTHC, 1[0 MOKE IIPU3BECTH
JI0 TepeKpuBaHHA pycia. fIK HacTiIOK, MUIMHH 30iIbIIYIOTHCA B 00Cs3i,
3apOCTAIOTh BOJIOTOJIIO0OHOIO0 POCTHHHICTIO, CTBOPIOIOTh CHPHUSTINBI YMOBU
JUIA PO3MHOMKEHHS JINYMHOK MAaJApiHHOrO KoMapa i XBOPOOOTBOPHUX
OakTepill, HOTIPUIYIOTH TiPOJIOTIYHUN PEKIM.

JI71 KOMILIEKCHOI OILIHKM €KOJIOTIYHOIO CTaHy BOAHO-aHTPOIIOTeHHUX
gauamadTiB AOIIIBHO MPOBECTH JOAATKOBI TiApOXiMiuHI JOCITiIKEeHHS
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IIJISXOM BiZIOOPY 3pas3KiB BOJIM MO TeUii B KJIFOUOBUX TOUKAX, I AKUX Ha
HactynHoMmy etarri JIEIT OyyTh BU3HAUaTUCh PEKOMEH/AIII] ITbOBOTO BUKO-
PUCTaHHSA Ta ONTHUMIi3aIlii.

Ha mpuknazi p. XapkiB, fKa € IPUTOKOIO P. YIU Y MeXKaxX MicTa, HaMHU
MPOBEZIEHE AOCTIKEHHS STKOCTi BOJTHOT €KOCHCTEMHU Ha 10 €KCIIEPUMEHTAITb-
HUX JUISTHKaX 3 METOI0 BU3HAUEHHS MOMKJIMBOCTI 11 BUKOPHUCTAHHSA JJIs pe-
kpeariii [6]. JlocoiizKeHHsI POBe/ieHe 32 TAKUMY IIOKa3HUKAMU: IIPO30PiCTh,
pH, sayxkHicTh, 3a/1i30 3arajbHe, XJIOPUAH, aMiaK, HITPUTH, Miflb, CBUHEIb,
[IUHK, MapraHellb, KaJMii, aTloOMiHiN.

s craTcTuaHOI 00pOOKH pe3yJIbTaTiB BUKOPHUCTAHO KJIACTEPHUH aHa-
JIi3, Pe3yIbTaTOM SIKOT'O CTAJIO CTBOPEHHs JieHIpuTy (prc. 9). Ha fioro ocHOBi
B3/IOBK p. XapKiB BU/IUIEHO 6 KaTErOpil JIJISTHOK 3 PI3HUM PiBHEM aHTPOTIO-
TeHHOTO HaBaHTaXkeHHs (puc. 10).

TakoX BHABJATbCA YHHHUKA HAWIHTEHCHBHIIIIOTO aHTPOIIOTeH-
HOTO BIUIUBY i TEpUTOPIi, /I AKUX [l BIUTUB Ma€ ab0 MaTUMe HaUOLIbII
JIECTPYKTHBHI IapaMeTpH (HaNpUKIAZ, JUIA IPYHTIB 3 HEBHUMH (Hi3UKO-
XIMIYHUMHU BJIACTUBOCTSIMHM, TPAHYJIOMETPUYHUM CKJIAJIOM — IIPOSIB €po-
3iifHuX mporieciB). [ToegHAHHSA 3HAYYIIOCTI Ta YyTJIUBOCTI (BPa3sIMBOCTI 710
BIUIMBIB) Jla€ MifICTaBU /I BUCHOBKIB Ipo OarkaHe i HeOakaHe MaillOyTHE
BUKODHCTaHHS Pi3HUX BUALIIB. KapTu, oTpuMaHi Ha I[bOMY eTarli, MOXYTb

PIBEHb AHTPOMOIMEHHOIO o
HABAHTAXEHHA 1

He3HaYHui
HU3bKUIA
NOMIpHUIA
cepeaHin
BUCOKUIA
Ayxe BUCOKWUIA

MacwTa6 1:10 000

Puc. 10. InTerpasbHa OIliHKA PiBHS aHTPOIIOTEHHOTO HaBaHTaKEHHSI
Ha BOJIHO-aHTPOIIOreHHi lanamadTy p. XapkiB y Mmexkax micra
(macrrab 3mineHo) [6]

Fig. 10. Integral assessment of the level of anhropogenic pressure
on wateranthropogenic landscapes for the Kharkiv river withing the city
(scale is modified) [6]
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VCITIIIIHO BUKOPHCTOBYBATUCS /11 KOHKPETHHX IIJIed — KOPUTYBaHH:A 3a0y-
JIOBU, 3MiHU M€K IPUPOJIOOXOPOHHUX TEPUTOPIN, BU3HAUEHHS €KOJIOTIYHO
0e3neyHuX TEPUTOPIH A1 peKpearrii.

[Mepma ginsauka piuku (C1iC2) Mmae xy»xe HU3bKUI PiBeHb 3a0py/THEHHS,
JIITHKA BilHOCUThCA 70 Tepeamicts, nie 3 [TAK 3ycrpivaroThes Jjuiire
JIiHiINHO-TopoXkHI JanamadTu, apyra rpyna (C3 i C7) — Bogu 3 HUBBKUM
piBHEM 3a0py/IHEHHs — Iie OKpaiHa MicTa, Jie aHTPOIIOTeHHi JIaHAma(TH
3MIiHIOIOThCS PUPOIHUMHU. /[0 TpeThoi rpynu (C4) BiTHOCATHCS BOIH PiUKU
i3 cepefHIM piBHeM B3aOpyJHEHHs, JIUITHKA B MeXKaX MaJIOIIOBEPXOBUX
cemitebHux saHpmadrTis. Yersepra rpyma (C5 i C6) — Boaum piukm
TpaHchHOPMYIOThCA ¥ TIZIPOCIOPYAH, a caMe JKypaBJIiBCbKUH TiZIPOTIAPK, AJ1s
SIKOTO XapaKTepHe 3HHIKEHHS IMOKAa3HUKIB KOHIIEHTpAIlii 3a0pyTHIOI0YNX
PEYOBUH 3a paXyHOK 00CATYy, YaCTKOBOTO BifICTOIOBaHHS BOJH i HAsBHOCTI
Jekepest. [Tsra gissiaka (C8) — Boau piuKy 3 BUCOKUM PiBHEM 3a0py/THEHHS,
TOMY II[0 TYT IOEAHYETHCA BILUIUB IIPOMUCJIOBUX, CEJIITEOHHX 1 JiHIHHO-
JIOPOKHIX JaHAMATIB, M0 TPOABIAETHCA B IIJIBUINEHHI KOHIIEHTPAIIil
3abpyanoounx peuoBuH. Ocranus aingHka (C9 i C10) - me HUKHA Tedisd
piukH, e BojJa 3 MaKCUMaJIbHHUM 3a0pyaHeHHAM. JlesKi ITOKa3HUKHU
TyT HE MaKCUMaJIbHi, Ile 00YMOBJIEHO THM, II[0 Ba’KKi METaJI OCi/Ial0Th,
BiZOyBa€eThCs Ipoliec X akyMyJIAIlii B JOHHUX BiZIKJIafax, 0 Ie OuIblie
IIOCUJTIOE MPOIIEC €KOJIOTIUHOI Jlerpajiariii BOJIHO-aHTPOIIOTeHHOTO JIAH/I-
madTy piuku Xapkis.

I[Ticsist mpoBeZieHHA KJIACTEPHOIO aHaII3Y 1 BUAIIEHHS JiIAHOK PiUKU 3
pi3HUM piBHEM 3a0py/THEHHS BOIU PO3p00JIEHO peKOMeH/Iallii 3 MOKpAIleHHs
€KOJIOTIYHOTO CTaHy piuyku. [l 1pOro CJIiJi BpaxyBaTH OCOOJIMBOCTI
BOZ1030ipHOTO OacelHy, 00 BU3SHAYUTH, 3BIIKU HAIXOAATH OCHOBHI IIOTOKHU
3a0pyiHEHHsA. Y I[bOMY BUIIQJIKy B HAroJli CTaioTh KaprorpadiuHi momesi
pesibedy, eKCIIO3UIIil i KPYyTU3HU CXUJIiB OaceliHy (puc. 11).

IIpoBesieHe OCITIIPKEHHS TO3BOJIUII0O HAM PO3POOUTH aj[pecHi peKo-
MeH/IaIlil 11010 MOJTIIIIIEHHS eKOJIOTIYHOTO CTaHy BOJHOTO aHTPOIIOTEHHOTO
smagamadty p. XapkiB y Mekax MicTa IS JITHKA KOJKHOTO KJIacTepa, Io
BiloOpaskeHo y Halii pobori [5].

Hna ginsgHok piukm XapkiB 3 HE3HAYHUM AaHTPOIIOTEHHUM 3a0pya-
HEHHSIM €eKOJIOTiYHa peaburitarisa rizporpadivyHoi mepexi (IPUTOKH, B
TOMY YHCJIl CTPYMKH, i piuuilie) MOMKJIHUBA ILISAXOM: PO3YHUIINEHHS PYCia;
OeperoykpirieHHs1; 00J1aJIHAHHSA aepyIOUNMH IlepernajaMi i 3acTOCyBaHH
IHINTUX BiIOBITHUX THUITIB TIAPOTEXHIYHUX 3aXO/IiB.

Jl1si BOMHOI AUISHKYU PiUKU 3 HU3BKUM aHTPOIIOTEHHUM HaBaHTaKEH-
HAM IIPUPOI030epirawndi eKOTEXHOJIOTl BKJIIYAOTh B cebe opraHisailiio
CUCTEMH il MO0 BIOPSIAKYBAHHS TOCHOJAPCHKOTO BUKOPUCTAHHS IIPH-
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Puc. 11. Excniosunis cxuiB (a) Ta KyTH HaxWIy IOBepXHi 6aceliHy
p. XapkiB y mexax micra (Macirrab 3mineHo) [6]

Fig. 11. Exposition of slopes (a) and angles of inclination of the surface of the
Kharkiv river basin within the city (scale is modified) [6]

POHOPECYPCHOTO IOTEHIiaJly piuKoBOoro OaceliHy 3 0OOB’sS3KOBUM
JIOTIOBHEHHSIM CHUCTEMHU BOJIOOXODOHHHX 3aXOJliB, KOODJMHAIIO BUJIB
i crmocobiB 3eMJIEKODUCTYBAHHSA HA TEPUTOPil OacelHy piuku, IpU AKIiH
BHIDKYETHCS 3a0pyAHEHHS BOJOTOKY CiJIbCHKOTOCIIOMAPCHKUMH CTOKAMU
(BUHOC MiHEpaJIbHUX YaCTOK, OpTaHIKH, MECTHIU/IB, BaKKHUX METaJIiB
To1110). TaKoK CJTi/T B3STH JI0 YBarH, IO JIICOBI ITOCAJKU 110 Oeperax BOAOUMU
MABUIIYIOTH 1i peKpearfiiHy [iHHICTb.

¥ Bomax p. XapKiB 3 BUCOKUM aHTPOIIOTEHHUM 3a0pyAHEHHSIM Y 3B SI3KY
3 IX OJIU3BKICTIO /10 IPOMUCIIOBOTO KOMILJIEKCY MiCTa HAJIE?KUTh 3aCTOCYBATH
TEXHOJIOTIl MiITOTOBKM BOJIM, IO TMOJIIIIYIOTh 1i AKicTh (OCBiT/IEHHS,
3He3apa’keHHs, BiZICTOIOBAHHA 1 iH.), Ta TEXHOJIOTII OYMINEHHS CTIYHUX BOJ,
(mexaniuna, ¢isuko-ximiyHa Ta OGiosioriuna). I Girskde 70 THpJa pivyKu
mepesi BIaAiHHAM y p. JIonaHb, /e BOJIU TOCATIN MAaKCUMaJIbHO MOKJIUBUX
MMOKA3HUKIB 3a0pyAHEHHS, CJIiJT 3aCTOCYBaTH BOJOPEKYJIbTUBAIINHI TEXHO-
Jiorii (TigpoTexHiuHi Ta 6iOTEXHIUHi), HABITh Mepeby/I0BY BOJHUX 00’€KTiB
(MexaHIYHA OYMCTKA, IPOMHUBAHHS pycjia CIyCKAaMU BOJH, BiJHOBJIEHHS
JIICOBOI POCJIMHHOCTI Y BOZIOOXOPOHHIH 30Hi, yKpiIlJIeHHs OeperiB Ta iH.).
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Abstract. The sensitivity coefficient of the index tree-ring series, which increased
in recreationally damaged pine stands by 41-67 % compared to the control, indicates a
significant decrease in the stability of these stands. The correlation coefficient between
the tree-ring chronologies, which is much lower in damaged stands than in the control,
indicates an anomaly of the radial growth of pine. The depression of the radial tree
growth in recreationally damaged stands is aggravated mainly by droughts and low winter
temperatures. Restoration of the radial growth of trees in recreationally damaged stands
after exposure to adverse weather conditions takes 1-2 years longer than in the control.
As the recreational load increases, the radial growth of pine trees decreases, and the
coefficient of variation increases. Restoration of radial growth of trees in recreationally
damaged stands after exposure to adverse weather conditions (drought, low winter
temperatures) lasts 1-2 years longer than in the control. The radial growth of oak stands in
the Kharkiv green belt during 1995-2008 decreased as the level of damage increased: the
tree ring width was decreased to the control at the plots of the second stage of recreationl
digression - by 7 %, the third — by 16 %, and the fourth — by 27 %. The pointer years
of minimal growth (1975, 1983, 1984, 1987, 1990, 1994, 1996, 2002, and 2007) were
characterized by droughts and low temperatures in winter and early spring, except for
2007 with extremely warm winters and early spring. Pointer years of the radial growth
of pine were observed in 1980, 1989, 1997, and 2004 with a favorable ratio of heat and
moisture for tree growth. High synchronicity the tree ring width and late and early oak
wood was found in almost all research plots, except for the most damaged stands with the
fourth stage of recreational digression, where late wood has less 10 wood index, indicating
damage to close correlations with tree ring index and early pine stands by recreation

Key words: dendrochronological methods, Scots pine, English oak, climate
change, recreation.
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AHoTauia. KoedilieHT 4yTAmMBOCTI iHAEKCHOI KinbLEeBOI cepii, Skuii 36iNbLIyETLCS
Yy HACaOXEHHSIX COCHW, MOPYLUEHWUX pekpeaujeto, Ha 41-67 % Huxye MNOPIBHSHO 3
KOHTPOJIEM, WO CBIAYUTb NMPO 3HAYHE 3HVKEHHS CTIMKOCTI LUMX HacamkeHb. KoediujeHT
KOpensaLii MiX AepeBHOKINbLEBNMU XPOHOJIOTIAMU, AKUIA Y MOLUKOLKEHNX HACAOKEHHSAX
3HAYHO HUKYWIA, HIX Y KOHTPOS, TEX CBIAYMTb MPO aHOManito pagianbHOro POCTy COCHU.
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MpurHiveHHs pagiansHOro POCTY OEPEB Y PEKpPeauinHO MOLUKOMXEHUX HACAOKEHHSX
MOCUMIOETECS  MEPEBAXHO MOCYXaMW Ta HU3bKUMK 3UMOBUMK  TeEMMepaTypamu.
BigHoBneHHsS papfianbHOro pOCTy [LEpeB Yy TakuMX HacafXeHHaX nicna  BrivBy
HECNPUATANBUX MOFOAHUX YMOB TPUBAE Ha 12 POKIB AOBLUE, HiX Y KOHTPOI.

PapjanbHuini npupict oy6oBUX HacamkeHb Y 3eNeHiit 30Hi M. XapkiB NpoTsrom
1995-2008 pp. 3mMeHLyBaBCA i3 30iNbLIEHHAM PIBHS MOLIKOMXEHHS: LUMPUHA PIYHOMO
KinbLs AepeBa 3MEHLLUAACH BiAHOCHO KOHTPOJIO Ha AiNsHKax Apyroi CTafii pekpeauinHoi
ourpecii — Ha 7 %, TpeTboi — Ha 16 % i 4eTBepTOi — Ha 27 %. PenepHi poku MiHiManbHOro
npupocty (1975, 1983, 1984, 1987, 1990, 1994, 1996, 2002, 2007) xapakTepn3yBanmcb
nMoCyXxaMu Ta HU3bKUMW TemnepaTypamu B3UMKY Ta PaHHbOIO BECHOIO, 38 BUHSTKOM
2007 poky 3 Ha[3BMYAMHO TEMIOK 3MMOI0 Ta PaHHLOK BeCHOW. PenepHi poku
pafianbHOro pocTy cocHu cnocTepiranucsy 1980, 1989, 199712004 pp. 3a cCnpUsSTANBOro
CMiBBIQHOLUEHHS Tenna i BOAOru Ans pocTy AepeB. Brcoka CUHXPOHHICTb MiX TOBLUMHOK
PIYHOrO KinbLS Ta Mi3HLOIO Ta PaHHLOI AEpPeBVHOK Oyba BUsSIBNEHA Maiixe Ha BCix
OOCAIOHVX OiNsHKaX, 32 BUHSTKOM HabinbL NOLWKOMKEHOr0 HaCaIXeHHs 3 YHeTBepPTO
CTafielo pekpeauinHoi Aurpecii, e ni3Ha AepeBMHA Mae MEHLW TiCHI kopensuii Mix
iHOeKcaMm piYHOI Ta paHHbOI AEPEBUHM, SIKi BKA3YIOTb Ha 3HAYHE NMOPYLUEHHS HAaCaLXEHb
pekpeawieio.

B qkocTi iHamkaTopiB cTaHy Ay6OBMX i COCHOBUX HacaxeHb Mif BMAMBOM Chif,
BMKOPUCTOBYBATU KOEDILIEHT KOPENAL,|i MK KiNbLEBUMUXPOHONOTIAMU AePeB, KOeDiLIEHT
YyT/IMBOCTI, aBTOPErPeCiio NEPLLOro nopsaaky, KoediuieHT BapiaLii, pesynstaty aHanisy
KOpEensuii Mix KinbLLEBUMI XPOHONOTiIMM AePEB Ta KniMaTUyHi hakTopu.

KnioyoBi cnoBa: neHapOXpOHOOriyHi MeToam, CocHa 3BMYaiiHa, ay6 3BUYaliHWi,
3MiHa Knimarty, pekpeawis.

JleHIpOXPOHOJIOTISI — Tie HAbIp KOHIENTYaJIbHUX 1 PAKTUYHUX 1HCTPY-
MEHTIB, fIKi BUKOPHCTOBYIOTb 3aIIUC KiJIeIb ZiepeB sIK IHCTPYMEHT /1711 KPaIoro
PO3YMIiHHS Mepexi 3eMJTi, OKeaHy, aTMOC(hEPH, JKUTTS Ta JIFOICHKOTO CYCITLIb-
crBa. OCHOBHI METO/IM Ta OCHOBHE OOI'DYHTYBaHHS IS aHATI3Y JIEPEBHUX Ki-
JIEIb BCTAHOBJIEHI Ta IIPOIOBXKYIOTh YAOCKOHaIIoBaTtucs [1]. Indopmarris, ska
MiCTUTBCA B OaraTOpiuHiA JUHAMII PUPOCTY AEPEBHUX IIOPiJI, IIMPOKO BHU-
KOPHUCTOBYETHCSI TP BUPIIIIEHH] (PyHAaMEHTATbHUX 1 MPUKJIATHUX 331249 KO-
JIOTii, JTICO3HABCTBA, JIICIBHUIITBA Ta iHITUX 00JIaCTAX IPUPOJHUINX HAYK [2].

TepMmiH «eHApOiHAMKAITlisI» BBeZleHO B. JIoBesiycoM y 1970 pOIli SIK CIT0-
¢i6 OI[iHIOBaHHS MiHJIMBOCTI IIPUPOIHUX YMOB i aHTPOTIOTEHHUX BIUIMBIB 32
pajliaJIbHUM TPUPOCTOM JiepeB. 3MICT MOHATTS «/IeHIPOiHAUKAIlisA» 30ira-
€TBHCS 3 TEPMIHOM «/I€HAPOXPOHOJIOTiSA» [3].

JleHIpOXPOHOJIOTIUHI METOA JAI0Th 3MOTY 3a IOPiBHAHO CTUCIUHI TEp-
MiH OITIHUTU PEAKITII0 PaJiaIbHOTO MPUPOCTY AEPEB HA €KOJIOTIUHI 3MiHU B
JIICOBUX EKOCHUCTEMAaX AK Y Y4aCOBOMY, TaK 1 Y IPOCTOPOBOMY acCIleKTax [4].

Pekpearritina IOPYIIIEHICTD JIiCy BU3HAYAETHCA KOMILJIEKCOM O3HAK, 30-
KpeMa BUJIOBUM CKJIAJIOM i CTPYKTYPOIO POCUHHOCTI, BUTOIITAHICTIO IPYH-
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Ty, TEMIIAMU PaJliaJIbHOTO IPUPOCTY JepeB Tomo. OTHOYACHO CJTiJT MaTH Ha
yBasi 3aCMiUeHICTh HACA/)KEHHA 1 caHITapHHUU cTaH AepeBocrany. Ili wac
IIPOBEJIEHHS] KOMILJIEKCHOTO OITIHIOBAHHS JIICIB peKpealiiiHoro mpru3HayeH-
Hs HeOOXi/THO BpaxOBYBaTH He TUIBKH IXHIO SIKICTh HUHI, ajie ¥ JITHAMIKY PO3-
BUTKY Haca/>KeHb [5; 6]. PekpeaniiiHUi BIUITUB O1/TBITIOI0 UM MEHIIIOK MipOIO
3avimae BCi CTPYKTYPHI eleMeHTH (DiTOLIEHO031B, i 411 OIIHIOBAHHS IIMOMHU
IMX 3MiH HEOOXiTHO BUKOPUCTAHHS sIK JIICIBHUYOTO, TaK 1 IEHAPOKIiMaTHY-
HOT'O METOZIiB aHai3y [7].

ITix gyac OIliHIOBaHHS BILIMBY Pi3HUX (PAKTOPIB HA JIICOBI €KOCHCTEMU
HaHOUIBII OCTOBIpHUM iH(POPMATHBHUM MOKa3HUKOM 3MiH, IO Biji0yBa-
I0ThCS B CTaHi JIEPEBOCTAHIB, € PaJiaJIbHUU IIPUPICT J€PEB, a PEXXUM HOTO
KOJINBAHHS € BU3HAYAJIIHHOIO O3HAKOIO JIJISI BUSBJIEHHS ITUKJIIYHOCTI KOJIU-
BaHb IIPUPOHUX IIPOIIECIB, MacIITa0iB aHTPOIIOTEHHUX BILIUBIB i CTYIIeHIB
CTIHKOCTI JlepeBHUX POC/IUH [8; 9].

BuBYeHHS pajlia/IbHOTO MPHUPOCTY SIK OJTHOTO 3 METO/IB (iTOiHaAMKAIlii
AHTPOIIOTEHHOTO BILJIUBY Ha JIiCOBi EKOCHUCTEMHU CTAJIM BUKOPHUCTOBYBATH T10-
PIBHAHO HEIOAABHO [10; 11].

OnHUM i3 HACJIIKIB peKpealiifHOr0 BUKOPUCTAHHS HACA/PKEeHb € YIITiIb-
HEHHs I'PYHTY, [0 IPU3BOAUTH /IO MIOTIPIIIEHHS YMOB BO{HOTO, IIOBITPSHOTO Pe-
JKUMIB I'PYHTY Ta MiHEPaIbHOTO JKUBJIEHHS POCIUH. PajiiabHU IPUpICT y Mipy
MIOCUJIEHHS pEKPEAIiiHOTO HABAHTAKEHHS 3MEHIIYEThCA. YiTKO POCTEKYETh-
cs1 BIUIMB peKpeartil Ha Koedili€eHT MiHJIMBOCTI pajiiaIbHOTO IPUpPOCTY [12].

JluHaMika paziaibHOTO IIPUPOCTY JIEPEB, SIKi POCTYTh B yMOBax peKpea-
[[ITHOTO HaBaHTAKEeHHs, 3aJI€’KUTH BiJi IOPO/Y, BIKy HaCca/I?)KeHb, TUILY JIiCO-
POCTMHHUX YMOB, IOYATKY /Iil peKpeariii B HacaikeHHi. Ha BigMiHy Bif 3BU-
YallHUX METO/iB MOHITOPUHTIY, SIKi IIOJIATAIOTh y CIIOCTEPEIKEHH] 32 TUM YU
IHIITUM BIJIMBOM Ha JIICOBI €KOCHCTEMU, JEHIPOXPOHOJIOTIUHUN MiAXi/ /1ae
3MOTY BCTAHOBUTHU 3MIiHU B HACA/KEHHSX 3a JIEKiJIbKA JEeCATUIIITh 1 HaBITh
cToiTh [7].

AHai3yl0un aHTPOIOTEeHHY JAWHAMIKY JICIB, /IesKi aBTOPU OI[IHIOIOTh
CTIHKICTP JIICOBMX €KOCHCTEM 3a CTA/IisIMH JIUTPECIi: MepIoi Ta Jpyroi cra-
JIill — CTi¥iKi, TPeThOI — IMOPIBHAHO CTiHKi, YeTBEPTOI Ta II'SITOI CTAJil — He-
CTiHKi. [HIITI ZOCTIAHUKY AK KPUTHIHY BUJIUJISIOTH BKeE IPYTY CTAJIII0 AUTPe-
cii. IlTe ogHa Touka 30py Ha IO MPOOJIEMY: HA EPEIOCTAHHIA — YeTBEPTIH
cTajlii MOPYIIEeHHs MPOIIECIB aBTOPEryJsAIlii (caMOBiIHOBJIEHHs e/iudikaTo-
pa) He € KpUTUYHUM [1].

XapakTepHi 30BHIIIIHI 03HAKY ITOPYIIEHHS JKUTTEIIsUIBHOCTI IepeBOCTaHIB
Ta CTATUCTUYHO JIOCTOBIPHI 3MiHU TaKCAI[IHHUX ITOKA3HUKIB 3 SIBJIAIOTHCS Tib-
KW y pasi pyHHIBHOTO BIUIMBY aHTPOIIOT€HHUX (PAaKTOPiB, KOJIM HAMJaCTIIIIe 3Mi-
HU B €eKOCHCTEMI € HE3BOPOTHHMHU, TOMY € CEHC ITiJ] Yac OI[IHIOBAaHHS aHTPOIIO-
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TeHHUX BIUIMBIB BUKOPHCTOBYBATH JIEHAPOXPOHOJIOTIYHI METO/IU JIOCTi/[’KEHD,
SIKI BpaXOBYIOTh TAKOXK HEBEJIMKI, 3BOPOTHI 3MiHU B JIICOBIX €KOCHCTEMAX.

JliciBHUYI, AEHIPOXPOHOJIOTIUYHI METOJIMKU Ta METOJ IIOPiBHSJIBHOI
€KOJIOTIi /Iaf0Th 3MOTY ITiJIBUIIIUTH TOYHICTh PEe3YyJIbTATIB JOCII/KEHD BIIUBY
YMOB JIOBKUUIA Ha pajiajJibHUN IPUPICT JiepeB, AKUH € IHTerpaJbHUM
MMOKAa3HUKOM 1 BijjoOpakae cTaH Haca/pKeHb. BaKJIMBUM € TpOBeJeHHS
MepexpecHOro JIaTyBaHHS, TOOTO BCTAHOBJIEHHS TOYHOI JIaTH YTBOPEHHS
KOKHOT'O PiYHOTO IIapy iepeBHHU. BOHO moJIsira€e y BisyaJbHOMY IIOPiBHAHHI
KPUBUX 1HJUBIyaJIbHUX JIEPEBHO-KIJIBIIEBUX XPOHOJIOTIA 3a JOTOMOTOIO
pPENEPHUX POKIB i AKICTh AKOTO MEPEBIPAETHCA KOMII IOTEPHOIO IIPOrPAMOI0
COFECHA. Ha gymky O6araThoX JOCJTITHUKIB, TIEpEXPECHE JaTyBaHHSA MOKE
3aimata 80—90 % Yacy Bij] yChOTO JIEHIPOXPOHOJIOTIUHOTO JIOCTiI>KEHHS.

HeobxizHOI0 € mepeBipka HafiHOCTI JepEeBHO-KUIBIEBUX XPOHOJIOTIH,
OCHOBHUMH MapkKepaMu sikoi € curHan mnomyssrnii (EPS) Ta wmixkcepiitHa
xopesaAnia (R, ), AKi po3paxOBYIOTh /Ul OLIHIOBAHHA BHYTPILUIHBOI CHJIH
curHay BuOipku. IIpupaTHICTh IMX XPOHOJIOTIH JI0 JAEHAPOKIIMATUYHOIO
aHaTi3y BU3HAYA€E TaKOXK KOe(Dilli€EHT UyTJIMBOCTI, IKUI MAa€ IIE€PEBUIIYBATH
0,3. JI7151 BUSIBJIEHHSI B3aEMO3B SI3KiB MK pajliaJIbHUM IPUPOCTOM i KJTiMaTOM
HeoOXiZTHO, TO-TIEPIIIE, METOZOM CTaH/IaPTHU3AaIlil, TOOTO CTBOPEHHAM JIEPEBHO-
KUTBIIEBUX 1HAEKCHUX XPOHOJIOTIH 3a moromoroio mporpamu ARSTAN, a6o
METO/IOM KOB3HUX (3-piuHMMU, 5-piyHUMU ab0 11-pIYHUMH KOB3HUIMH)
BWIYYUTH BIKOBI TPEHIHW 3 iHAUBIAyaJIbHUX JEPEBHO-KLIBIIEBUX CEPiH, IO
Jlae 3MOI'Y IOpIBHATH JiepeBa 3 HAacaJ’KeHb PIi3HOIO BiKy, 3HAWTU BiATYK
paziiaIbHOTO MPUPOCTY HA BIUIMB YMOB JIOBKIJUIS Ta MOCHJIMTH KJIIMAaTHUYHUH
CHUTHAJI B IEPEBHO-KUIBLIEBUX XPOHOJIOTiAX. IT0-Z1pyTe, 3a 101IOMOT0I0 Iporpam
RESPO, PRECON ab0 kopesAiiiHIM aHaTi30M BUSBUTH BILUIMB KJIIMaTHUHUX
YUHHUKIB HAIPUPICT. AHAJTI3 KJIIMaTHYHOTO Bi/ITYKY y3araJIbHEHIX XPOHOJIOTIH
IIPOBOJIUTHCS 32 JIOIIOMOTI'OI0 PO3PaxXyHKy KoeillieHTiB kopenAmiii (R) mixk
IHJIeKcaM# IIPHUPOCTY i HMIOMICIYHUMU 3HAUEHHSIMH OIQiB 1 TeMIlepaTypu
MOBITPsI 32 IEPi0/T, YIIPOIOBIK IKOTO MOXK/TUBUH BILUIUB KJIIMaTHYHUX (DAKTOPIB
Ha pIYHUY paziiaIbHUY IPUPICT IePEBUHMU. 3 METOIO BCTAHOBJIEHHS ITOPYIIIEHb
y Haca/pKeHHAX IIiJ] BIUTMBOM cTpec-(aKTOPiB OOUMCIIIOBAIN IHAEKCH 3MiH
npupocry (GC) 1A poKy NoIKozzKeHHA (t), AKi € yHiBepcaTbHUMH IS BCIX
BH/IIiB JIEPEB Ta YMOB MicCI[e3pOCTaHHA [1].

Mertoro pocmimkeHHss Oys70 BUBYEHHsI AUHAMIKU PasliaIbHOTO IIpU-
pocty cocuu 3Buuaiitoi (Pinus Sylvestris L.) Ta ayba 3Buuaiinoro (Quercus
robur L.) B epeBocTaHax i3 BUCOKUM piBHEM IOIIKOKEHHS PEKPealli€io B
3eJIeHil 30Hi M. XapKoBa JiJisl BUSBJIEHHS] aHOMAJTill IPUPOCTY J€PEB, BU3HA-
YeHHsI PiBHA CTIMKOCTI Haca»KeHb, BUIIEHHS I1ePiOiB PO3BUTKY JI€PEBO-
CTaHIB 1 37]aTHOCTI Pa/iaIbHOTO IIPUPOCTY JepeB [0 BiIHOBJIEHHS IIicJIA
BIUINBY cTpec-GaKTOpiB.
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O6’exTaMu AOCTiIKEHDb OY/IU CepeTHOBIKOBI YMCTI COCHOBI JiepeBocTa-
HH B riiponapky M. Xapkosa (4—5-1 Ta 5-1 craziii aurpecii) Ta B babaiBcbko-
My JIICHUIITBI (KOHTPOJIb), pO3TAaIllOBaHi Ha OOPOBUX Tepacax piuok XapKiB
ta Yau. B HacayskeHHi 5-1 crazii gurpecii Bifj3HaueHO MOABIHHUI aHTPOIIO-
TeHHUH BIUTUB: PEKPEAIiiHUH i BIUIMB aBTOMOOIJIBHOTO TPAHCIIOPTY.

CratuctuuHa oOpoOKa MaTepiay Imokasasa, 1o KoedilieHT KopeJsitii
MizK CcepisiMH JIepeBHO-KUIbIIEBUX XPOHOJIOTIH IMOIIKO/XKEHUX JIEPEBOCTaHIB
CTAaHOBUTH 0,274, a Ha KOHTPOJI BiH BUIIHH — 0,330 (Tabs1. 1). S3HIKEHHS
3HAYEHHS KoedilieHTa KOpeJAllii M’k cepiAMU AePEBHO-KIJIBIIEBIUX XPOHO-
JIOTIH y TIOIIKO/KEHUX JIEPEBOCTAHAX y MOPIBHAHHI 3 KOHTPOJIEM CBITUUTH
PO AaHOMAJIBHICTh PA/iaJIbHOTO MIPUPOCTY JIEPEB, KA €, BIPOTiAHO, HACTI/I-
KOM HEPiBHOMIDHOTO YIIUIbHEHHsI I'PYHTY B pe3yJIbTaTi HOTO BUTOIITYBaHHS.
To6To HEpiBHOMIpHE BUTONTYBAHHS I'PYHTY IPU3BEJIO JI0 3MEHIIEHHS CHH-
XPOHHOCTI B JIepEBHO-KUIbIIEBUX XpOHOJIOTisAX. KoedilieHT aBTOKOpesIsALil
MIEPIIIOTO MOPSAKY, AKUN XapaKTepPHU3y€e, HACKUIBKU TICHO TOBIWMHA PIYHO-
IO KUIBIA MIOTOYHOTO POKY IMOB’sI3aHA 3 TOBIIUHOIO KUIBIA MOMEPETHBOTO,
3MEHIITYEThCS 3aJIE?KHO BiJl CTyIIEHs TIOIITKO/?KEHHS JiepeBocTaHy (TabJr. 1).

Tabauys 1

CraTtuctugHa XapaKTEpUCTUKA pal[iaJIbHOI‘O IIpUPOCTYy COCHHU
B HaCaJ?K€HHAX, ITIOIKO/XKEHUX pelcpeauielo Ta Ha KOHTpOJIi

Cragis gurpecii Mepion ﬁgi;‘i'ﬂme%’ m, MM R.. AC, MS, Sider
KoHTporb 1959-2006 1,10 0,330 0,651 0,338 0,733
4-5 crapis 1959-2006 1,00 0,274 0,559 0,476 0,773
5 cTagin 1959-2006 0,71 0,274 0,394 0,565 0,714

Bci cepii /iepeBHO-K/IBIIEBUX XPOHOJIOTIH BUABUINCSA YyTIUBUMH. Haii-
CTIMKIITMM BUABUIIOCSA KOHTPOJIbHE HacazzkeHHdA (AC, 114 nepeBHO-KilbIie-
BOi xponoJiorii Ha 1ii#i IITIIT ctaHoBUB 0,338); MEHII CTIHKUMU BUSBUJIMCS
Haca/KeHHA 4-1 Ta 5-1 crapin qurpecii (AC, pura nux ITIIII cranoBum 0,476
Ta 0,565 BizimoBigHO) (Tabs. 1). CTaHAapTHI BiIXUIeHHA aOCOJTIOTHUX BEJIH-
YMH PIiYHUX KUTelp aepes aisa Beix IIIII1 BapitoBasmu B Mexax 0,714—0,773
(Tabs1. 1). I[TomepeiHiMU JOCITIIKEHHAMH II10/I0 BIUIUBY PeKpeartii B Iy00BHUX
Haca/>KEHHAX 3eJIeH0I 30HH M. XapKOBa BHUSBJIEHO, 10 V pasi 30LIbIIeHH
peKpeariiHOr0O HaBaHTAXKEHHS TaKOXK 3MEHIIYETHCA KOEIIIEHT KOPEJIAIil
MIX JIepeBHO-KiJIbIIEBUMH XPOHOJIOTIAIMU Ta 301IbIIyeThCs KoedilieHT uyT-
JuBocTi [13].

JlepeBocTaHM 3HAXOAATHCA II1/T BIVTIBOM PEKPeAIifHOT0 HaBaHTa>KEeHHS
IIPOTATOM yChOTO IIE€PIiOZly BUPOCTAHHSA, ajie pi3Ke 301/IbIIEHHS aHTPOIIOTEH-
HOTO IIpecy BiJi0ysocs micyisa 1976 p., Koau 0ysio moOyZl0BaHO HOBUM MiKpO-
paiioH mopsA/ i3 MUMH HacaPKeHHAMH (pHC. 1).
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6 cTagis gurpecii — — 4-6 cTagina gurpecii KoHTpons

Puc. 1. /luHaMika pasiiaibHOTO IPUPOCTY COCHU ITi/T BIUIMBOM peKpearlii B 3e1eHii
30HI M. XapKoBa

Fig. 1. Dynamics of radial growth of pine under the impact of recreation activities in
the green area in Kharkiv

JInHaMiKy pajiiaJIbHOTO IPUPOCTY COCHU B KOHTPOJIBHOMY Ta IOIIKO-
JUKEHUX Haca/PKEHHSIX MOYKHA TIOJIIJTUTH HA TPU MePioau:

— 1960-1975 pp., AKI XapaKTepU3yIOThCSI MAaKCUMaJIbHUM IPUPOCTOM
1 HaMEHIIIUM peKpealriiHUM BIIMBOM 3a IIePioJi PO3BUTKY Jiepe-
BOCTaHIB;

—  1976—1999 — POKH 3i 3HAYHUM 3MEHIIIEHHAM BEJIMUMH JIEPEBHUX KiJTEIlb
y MOIIKO/IKEHUX JIEPEBOCTAHAX Y MTOPIBHAHHI 3 BiIOBITHUMHU BeJIMYH-
HaMH Ha KOHTPOJIi;

—  2000—2006 pp. XapaKTEPU3YIOThCA PI3KUM 3MEHIIIEHHIM PajliaTbHOTO
MIPUPOCTY Ha KOHTPOJII BHAC/TIIOK MTOCYX 1998—1999 pp. 1 30iIbIIIEHHIM
BEJIMYMH PIYHHUX KiJelb, a00 cTabirizalliero IPpUPOCTY B IOIIKO/KEHUX
JlepeBOCTaHAaX 32 PaXyHOK 30L/IbIIIEHHS IO }KUBJIEHHS IEPEB, SKE Bifl-
Oys10cs B pe3ysIbTaTi 3HAYHOTO Bif[I1a Ty YaCTUHU JIEPEB.

CraTHCTUYHUH aHaJIi3 IOBIB, [0 IPOTATOM 1960—1975 Pp. HAa KOHTPOJIi
Ta B JlepeBocTaHi 4—5-1 crazil gurpecii BifcyTHI 3HAYyIi PI3HUILI MiXK
cepeHIMU BeJIWUYMHAMU PIUHUX Kiternb. HacamxeHHsA 5-i1 crajii murpecii
CYTTEBO BIZIPI3HSJIOCA BiJi KOHTPOJIBHOTO JIEPEBOCTAHY BYKYMMH IIapamMu
JIEPEBUHN BHAC/IIOK CHJIBHIIIIOTO aHTPOIMOTEHHOTO mpecy (pekpeartii Ta
BILUIMBY BUXJIOITHUX ra3iB aBTOMOOLIIB) (Tabu1. 2).

YrupooBxk 1976—1999 pp., Hic/IA TOYATKY iIHTEHCHBHOTO PEKPEATIITHOTO
HaBaHTakeHH: Ha Beix [TIII1 BigOysocs 3HaUyIIle 3MeHIIIEHHS TOBIIUHH II1a-
PiB piuHOI IepeBUHM B ITOPiBHAHHI 3 KOHTPOJIeM (TabJr. 2).
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Tabauys 2

CTaTUCTUYHI TOKAa3HUKY IIaPiB PIYHOI IepeBUHU B KOHTPOJIBHOMY
Ta B IOIIKO/IP)KEHUX PEKPeAIiei0 COCHOBUX JIEPEBOCTAHAX 3€JI€HOI 30HU
M. XapKoBa

Cragisa
aurpecii

m, MM Ta noxmbka
cepenHbOro

td.dev

[ocTOBIpHICTb BIAMIHHOCTI MiX cepegHiMu
3HaYEHHSIMW Pi3HUX BUAIB AEPEBUHM Ha
KOHTPOSi Ta B NOLLKOAXEHOMY AepeBOCTaHi

akTniHe

TeopeTuiHe

1960-1975 pp. (nepiog 0o noyaTKy NOCUNEHHSI PEKpPeaLinHOro HaBaHTaXEHHST)

LLlapwu piyHOT AepeBuHM

KOHTPOIb 1,70+0,06 0,23 - —
4-5 1,7740,15 0,60 0,43 2,0, 0o
5 1,34+0,09 0,35 3,44 2,8,

1976-1999 pp. (nepioa nicnsa noyaTKy iIHTEHCMBHOIO PeKpeaLinHOro HaBaHTaXKEHHST)

LLlapwu piyHOT AepeBuHM

KOHTPOIb 1,22+0,05 0,25 - —
4-5 0,86+0,05 0,22 5,10 3,50, 4,
5 0,57+0,05 0,25 14,88" 3,50, 4,

2000-2006 pp. (nepiog nogan

bLUOrO 36iMbLUEHHS peKkpeaLiiHOr

0 HaBaHTaXEHHS)

LLapwu piyHOT AepeBuHM

KOHTPOIb 0,51+0,03 0,09 - —
4-5 1,49+0,08 0,21 11,37 4,30, 4,
5 0,47+0,04 0,11 0,97 2,000

Y 2000—2006 pp. AUHAMIKA PaJIiaJILHOTO MIPUPOCTY JEPEB XapaKTepH-
3YETHCS 301TBIIIEHHAM BEJIMYUH PiYHMX Kilels cocHu Ha IIIIIT 4-5-1 cra-
Jii furpecii B MOPiBHAHHI 3 KOHTPOJIEM Matike BTpudi. fk Oysio 3a3HaueHO
BUIIE, BHACJIZIOK aHTPOIIOTEHHOT'O BIUIMBY Bifi0yJ10Csi OciabJieHHs JepeB
Ta IXHE BCUXaHHS, B pe3yJIbTaTi YOTO IIPOBE/IEHO CaHiTapHi pyOKu. 3a Ien
Iepiof; y HacaJ?KeHHi 4—5-1 crazii gurpecii BTpaueHo 0u3bko 8 % mepes,
Ha IIIIII 5-1 crazii — GIM3BKO 5 %, Ha KOHTPOJL — 1,5 %. Y 3B’SI3Ky i3 UM
BijiOysi0css 3HAUHe 30iJbIIEHHS TUIONII KUBJIEHHS Ta OCBITJIEHHS JIEPEB Y
MOIIKO/KEHNX HACQ/PKEHHSX. BHACIIZIOK OCBIT/IEHHS PafliaylbHUM IPUPICT
Moxke 30UTbIUTHCS Ha 60 %. Ha IIIIII 5-i crazii qurpecii TpeH pajaiajib-
HOTO IIPUPOCTY Mai»ke He 3MiHUBCS, HE3BAXKAIOUN HA OCBITJIEHHS Ta CIIPU-
ATINBI moroaHi ymoBu. Ile moB’si3aHo i3 OLIBIN iIHTEHCUBHUM BILIMBOM HE
TiJIBKK peKpeartii, ajie i aBTOTPAHCIIOPTY HA Iie HacaykeHHs (Tabs. 2). Ha
TJTi CIPUATIIUBUX TMTOTOTHUX YMOB IIPOTATOM 2003—2006 Pp. Biji0y10Cs MEB-
He 30LbIIIeHHSA paAiaabHOTO Ipupocty Ha Beix ITIIIT (puc. 1, 2).
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Puc. 2. /lunamika TemMIepaTyp Ta OIa/iiB 3a I'i/IpOJIOTIYHI POKH 32 JAHUMU
MeTeoCTaHIlii M. XapkiB

Fig. 2. Temperature and precipitation dynamics on hydrological years, data received
from the Kharkiv meteorological station

e cBigunTh mpo 30epiraHHs MOIIKOIKEHHMH aepeBamu Ha IIIIII
4—5-1 crazil purpecii BJacTUBOCTI pearyBaTH Ha 3MiHH 30BHIIIHIX yMOB
1 Bi/THOBJIIOBATHU TIPUPICT.

[TomrkomKeHi IepeBOCTaHU MAaIOTh 3HAYHO MEHIITUH 3arac JIEPEBUHU Ta
cepefHii MPUPICT 3a 3a11acoM y MOPiBHAHHI 3 KOHTposeM. Tak, y Haca/»KeH-
HSX 4—5 Ta 5-1 cTajiil qurpecii Ha 2006 P. BiH CTAaHOBUB — 5 7 M3Ta™), a Ha
KOHTpOJIi 7 M3Ta.

[TpoBezneHo rpadiuHe 3icTaBieHHs BEJIUYUH PIYHUX KiJIENb i3 cyMaMu
omafiB i Temnepatyp (puc. 1, 2). Husbki TeMnepaTypu X0JIOHOTO MEPiomy
pasoM i3 mocyxaMu MPOTATOM BereTallii IPU3BeJIU /10 Jiellpeciii MpupocTy
y 1972, 1975—-1976, 1986, 1996 Ta 2002 pp. (puc. 1). PopMyBaHHs BY3bKUX
JIepeBHUX Kijlelb IPOTATOM 1984, 1994 Ta 1998—2000 pp. BUKJIUKAHO IIe-
peBakHO mocyxaMu. IIpoliec BiIHOBJIEHHS PaAiaIbHOTO IPUPOCTY JAEPEB Y
MOIIIKO/IKEHUX JIEPEBOCTaHAX Mic/sA il cTpec-QakTopiB TpUBaB HE TiJIBKU
ZloBIIIe (HANIPUKJIAJ, ¥ 1972 P. B IEPEBOCTaHI 5-1 crajii aurpecii gempecii pa-
JIiaJIBHOTO IIPUPOCTY TPUBAJIU IIPOTATOM JIBOX POKIB Ha BiZIMiHY Bif KOHTPO-
JII0, 7le IPUPICT BiTHOBUBCSA 32 PiK), ajie ¥ OyB riIUOMIUM (BEJITMIMHY PiYHUX
KiJIeIlb COCHHU B IIOIIIKO/I?)KEHUX /IepeBOCTaHAX Y cepeTHbOMY Ha 20 % BY»KUi B
1epio/] BIUIUBY HECIIPUATINBUX IIOTOHUX YMOB, Hi’K Y POKH 31 CIIPUATINBUM
JIJISL POCTY JIEPEB CIIiBBiHOIIIEHHAM TEILIa Ta BOJIOTH).

JI71s poKiB MakcUMaIbHOTO TIpUpocCTy (1973, 1985, 1995, 1997 pp.) Bia-
MiYeHO TeIlIi 3UMMH Ta BEJUKY KiJIBKICTh OIaiB YIIPOJIOBK BEreTalliliHOIo

nepiony (puc. 1, 2).
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KopensauiiiHnii aHati3 BUSBUB HAA3BUUYANHY UyTJIUBICTh PasiaIbHOTO
MIPUPOCTY COCHU /IO MIHJIMBOCTI KJIIMaTUYHUX (AKTOPIB y IePEBOCTaHI 5-0i
crazii qurpecii. ¥ mpomMy HacajKeHHI MPUpIiCT 00MEKyIOTh HU3bKI 3MMOBI
TeMIIEpaTypH Ta HEBEJHKA KUIbKICTh OMA[iB IIPOTSATOM BETETAIlIHOTO Iie-
piony (Tabs. 3).

Tabauysa 3
KopesisiiiiiiHi 38’ 1I3K1 iH/IEKCiB PiYHOTO Pajlia/IbHOTO IIPUPOCTY
(Bepcist STANDART) 3 kIiMaTHYHUMU YMHHUKAMU B 3€JIeHIH 30H1
M. XapkoBa 3a mepiof 1976—2006 pp.

Cragii gurpecii
KnimaTnyHunii nokasHuk

KOHTPOSb 4-5 cragii 5 cTapis
CepegHi t°C 3a kaneHgapHum pik -0,33 -0,27 -0,20
CepepgHi Temnepatypu 3a IV-VIII micsaui -0,37* 0,06 -0,20
CepepnHsa Temneparypa 3a | micsaub -0,28 0,23 -0,44*
CepepgHs TeMnepatypa 3a rigpornoriyHuii pik -0,34 0,22 -0,21
Cymu onagis 3a ll-X micsaui 0,15 0,18 0,51
Cymu onagis 3a IV-VIII micaui 0,24 0,13 0,41*
Cymu onagiB 3a kanenHaapHuUi pik 0,24 0,03 0,52
Cymu onagis 3a rigp. pik (1976-2006) 0,23 0,05 0,55

MpumiTkn: 1.— TicHoTa 3B’A3Ky BiporigHa Ha 0,01 piBHI 3HauyLLOCTI;
2. * — TicHOTa 3B’3Ky BiporigHa Ha 0,05 % piBHi 3Ha4yLLOCTi

Le, BiporizHo, MOB’A3aHO 3 THUM, IO y IPUTHIYEHUX PeKpeariiHuM
HaBAaHTAKEHHSAM COCHOBUX HACA/[PKEHHSX IOPYIIEeHI eK30TeHHi 3B’SI3KU 3
TiAPOJIOTIYHUMY YMOBAaMH €KOTOITy, SIKi 3MiHHJIHMCS BHACIZIOK VIIiJIbHEHHS
I'PYHTIB I/l BIULIMBOM PeKpeallii Ta MOpyIlleHHs MICTUIKH, IKa, 3a3BUYaH,
30epirae BoJsiory Ta mMae Ao0pi ApeHakHi BiacTuBocTi. Ha ayxe IIiIbHHX
IPYHTaX OCJIA0IIOEThCA PO3BUTOK KOPEHEBHX CHCTEM 1 3MEHIIYETHCA
KUIBKICTh KOPEHIB. Y MOCYIINBI POKH CHJIbHIIIIE BUABIAETHCS HETAaTUBHUN
BIUIMB YIIUTbHEHHS I'PYHTY, HI2K Y POKH 3 JIOCTATHIM 3BOJIOKEHHSM.

3a ocTaHHI WIICTh POKIB y PE3yJIbTATI CaHITApDHUX PYOOK y Haca/KeHHI
5-1 cTazii qurpecii BTpaueHo, AK 3a3HAUYEHO BHUIINE, OJIMBBKO 5 % JIepeB, /10
CKJIa/ly SIKMX BXOJWJIN TEePeBaKHO JepeBa HalimeHIuxX kjiaciB Kpadra i,
Bi/INOBiZIHO, HAWMEHIITIUX J[iaMeTpPiB. YHACIIIOK IIbOT0 HAUTICHIII 3B’SI3KU
MizK KJIIMaTOM Ta iHJleKCaMH J€PEBHUX KiJIelb Y HAHOI/IBII ITOIIKOIZKEHOMY
JlepeBOCTaHI BU3HAUYEHI HE TUIBKU B PE3yJIbTATi OCJIa0JIeHHS /IEPEBOCTAHY
(Tob6TO 36iymbIIMIIACS YYTJIMBICTh HaACaJXKEHHS /0 BIUIMBY 30BHIIIHIX
(akTopiB), a TAKOK 3aBAAKUA TOMY, [0 B HACA/XKEHHI 3aTUIITUIAC JIEPEBA
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nepeBakHO I-ro Ta II-ro kiaciB Kpadra, sxi 3maTHI HAWOLIBII YyTIINBO
pearyBaTu Ha 30BHIlIHI 3MiHU (TabI. 3).

3enena 3ona m. 3miie Xapxiscvkoi obaacmi. JIOCTIIKEHO peaKIfito
paZiiaIbHOTO TPUPOCTY COCHU 3BUYAMHOL HA 3MIiHU KJIIMATy B HAC/IKEHHAX
i3 pI3HUM CTyIIEHEeM peKpealiiiHoro HaBaHTakeHHs. OO’ €KTH JOCITI/PKEHD —
YHCTI COCHOBI cepeHhOBIUHI Haca/ykeHHsA Ha 4yoTupbox IIIIII 3 pisHuUM
piBHEM pekpeaniiHoi qurpecii. TuIl 1icopocIuHHNX yMOB A Ta A,.

B pesyspraTi aHAMI3Y JUHAMIKA Pa/iajIbHOTO MIPUPOCTY COCHU B HAaca-
JUKEHHSIX 3 PI3HUM piBHEM peKpearliiHoi Iurpecii /iyis mepiory 1967—2008 pp.
BH/IJIEHO TPH II€PiOU PO3BUTKY JIEPEBOCTaHIB (pHC. 1).

[Mepmmii mepioy TpwBaB Bif 1967 10 1975 poky. TpeHJ 3MeHIIEHHS
paiiaJIbHOTO TPHUPOCTY ZiepeB BU3HAUYEHO Ha BCiX momkomxkenux ITITIT.
HatimBu e npupicT 3MeHIITyBaBCA B JIEPEBOCTaHI YeTBEPTOI CTa/Iil JUTPeCii,
Jie BUSIBJIEHO HAUTJIHOIILY HOTO JIETIPECII0 y 1975 POIIi, KU XapaKTepu3yBaBCst
MiHIMaJIbHOI0 KUIBKICTIO OMafiB Ta BUCOKHMH TeMII€pATypaMH IIPOTATOM
BeretaniiHoro mnepioxy (puc. 3). B pesysnbrari mporo B HacaKeHHAX
TPETHOI Ta YeTBEPTOl CTaZill AUTpecil yCUXaHHSA [ilepeB IEPEBUIIIIO HOPMY
mpupogHoro Bigmany. I[IpuumHOIO pi3KOro B30UIBIIEHHSA paziaIbHOTO
IIPUPOCTY JIEPEB IIPOTATOM APyroro mepioay (1976—1989 pp.) (puc. 3) craio
30i7IbIIIEHHs ILJIOIN >KUBJIEHHS JIEPEB, IO IIITBEPAKEHO OOYUCIIEHHIM
1HIeKCiB 3MiH IXHBOTO pajiia/IbHOrO IIpupocTy (Tabs. 4).

Hesnausi mopyiieHHs Big0y/IuCsa B epeBOCTaHAX TPETHOI Ta YETBEPTOI
CTazili JUTpecii, a 3HaUYHi — B Haca/IKEHH]I ueTBepToi cTazil (Tabir. 4).

4,5

1967 1970 1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006
Pokun

Crapnii pekpeauiinHol gurpecii: 1 —2 ——3---:4

Puc. 3. luHaMmika paziiaJIbHOTO IPUPOCTY COCHU 3BUYANHOI B HACA/PKEHHAX
13 pI3HUM CTyIIeHEM pPeKpearifHOro HaBaHTAKeHH

Fig. 3. Radial growth dynamics of Scots pine in stands under different level
of recreational pressure
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Tabauus 4
Tanexcu 3min npupocty cocHu (GCt) micsist BIUTMBY MOCYXH 1975 POKY Ha
COCHOBI JIEPEBOCTaHU Pi3HOTO CTYIIEHS PEKPeAIiiiHOl Urpecii
B 3eJIeHi# 30HI M. 3MiloBa

Cragiqa . Mepioa n1 Mepiog n2
o IHOEKC 3MiHn .
pekpeaLinHoi (Bo 306ypeHHs (nicns 36ypeHHs
npupocty (GCt) . .
avrpecii B [lepeBocTaHi), pp. B IepeBOCTaHi), pp.
1 5 1968-1974 1975
2 -39* 1968-1974 1975
3 —43* 1968-1974 1975
4 -210** 1968-1974 1975

MPUMITKK: * — HE3HaYHE MOPYLUEHHS; ** — 3HaYHe MOPYLUEHHS

Tperiii nepiox (1990—2008 pp.) Bifi3HAUUBCS 3MEHIIIEHHAM TPEHIY pa-
JIIaJIbHOTO TIPUPOCTY JiepeB Ha Beix IIIIII. TIpoTsarom 1997—2008 pp. BU3HA-
YeHO YiTKy 3aKOHOMIPHicTh Y GOpMyBaHHI DIYHUX /IepeBHUX Kijlelb — 3MeH-
IIEHHS IXHIX BEJIMYUH y Mipy 301/IbIIIEHHS PiBHSA HOLIKO/PKEHHS JIePEBOCTA-
HiB: BOHH OyJIM MEHIIIUMU B IOPiBHAHHI 3 KOHTpoJsieM Ha III1I1 apyroi crazmii
aurpecii — Ha 7 %, TpeThboi — Ha 16 % 1 yeTBepTOi — HA 27 %.

BusBieHO POKM MIiHIMaJIBHOTO NIPHUPOCTY AJIA BCIX HACA/PKEHB: IIO-
cyuwtusi 1975, 1983, 1984, 1990, 1994 Ta 2002 pp. i 1987 Ta 1996 pp., fAKi
XapaKTepU3yIOThCs HU3bKUMU 3MMOBHUMH T4 PAHHBOBECHSIHUMH TeMIIEpa-
Typamu. BiporisiHO, BHACJ/IIOK 3HAYHOTO ITi/IBUIIIEHHs TEMIIEPATyp B3UMKY
Ta HaBeCHI 2007 POKY Biji0ys0cs GOPMyBaHHsI BY3bKHX PIYHUX KiJIelb y pe-
3yJIbTaTI MMOPYIIIEHHS 3UMOBOTO CITOKOIO JIEPEB, 10 TPU3BEJIO JI0 TIOPYIIIEHHS
(diziosmoriunux mporiecis (puc. 3).

Poxu MakcumanbHOTO TpUpOCTy cocHu st Beix IITIIT: 1980, 1989,
1997 Ta 2004 pp. (BUHATOK HANOLIBII IIOIIKOKEHUHN [epeBOCTaH JIs
2004 POKY), SIKi MaJii CIIPUST/INBE CITiBBiTHOIIEHHs TeIIa Ta BOJIOTH IS
pOCTY ZiepeB.

[IpoaHayi30BaHO JWHAMIKY OIQJiB 1 TeMIepaTyp 3a JeCATHIITTIMH
y IOPiBHAHHI 3 JAWHAMIKOIO 1H/IEKCHUX JI€PEBHO-KUIBIIEBUX XPOHOJIOTIH.
¥ 1969—-1988 pp. 30UIbINIEHHA KUTHKOCTI OB BiIMIUEHO TIIBKU JIJIS XO-
JIOJTHOTO Tepiozy, HacTyIHi 1989—2008 pp. Oysiu Bostorimumu (TabI. 5).

TemIiepaTypu mepeBaKHO MOCTYIIATUCSA HOPMi (32 HOPMY B3SITi cepe/Hi
TeMIepaTypu 1969—2008 pp.) y 1969—1988 pp., aje 3a 1989—2008 pp. BOHU
30inbmIncA. [IpuCKOpEeHHS MOTEIUTIHHSA BiOyBaiocss HAUOIBII IIBU/IKHU-
MU TEMIIAMHU IIPOTITOM XOJIOTHOTO IIEePiOy, 0COOIMBO IIBUIKO — YIIPOJOBIK
1999—2008 pp. (Tab. 6).
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Tabauys 5
3MiHU KUIBKOCTI OIIa/IiB 3a AECATUIIITTAME 32 COPOK POKIB
(1969—2008 pp.) y HOpiBHAHHI i3 cEpeIHBOI0 KUJIBKICTIO ONAZiB 32 IAHUMU
MeTeoCTaHIlii M. XapKiB

Mepioan, pp. | Pik, % | Figponoriunmii pik*, % 'V'V”f%“’”c"”i' ""'Xo;:ic"”i' :é‘;’:(;’;’;‘f"?/o
1969-1978 -5 -6 -3 -5 0,4
1979-1988 -2 -1 -2 -8 13
1989-1998 2 1 0,04 6 -5
1999-2008 5 7 5 7 8
MpumiTkn: * — cyma onagis Big, NonepeaHbOro XXOBTHSI 4O MOTOYHOIO BEPECHS;
** — cyma onapiB Bi nonepeaHbLoro rpyaHs 10 NOTOYMHOro GepesHs
Tabauus 6

3MiHU TeMITepaTyp 3a JeCATIWIITTAMU 32 COPOK POKIB
(1969—2008 pp.) y HOpiBHAHHI i3 cepeAHIMU TeMIIepaTypaMu 3a JaHUMHU
MeTeOCTaHIlii M. XapKiB

Mepioau, pp. | Pik, % ri”p;’;f?r;:””“ ”'"XL‘/"')iC"”i' V=Vl micsu, % | " ME,Z"”"' né%’i“g;f""go
1969-1978 | -5 -5 -3 -2 33 22
1979-1988 | -6 -6 -3 -2 19 -32
1989-1998 | 2 2 0 1 o7 21
1999-2008 | 11 9 6 1 184 40

MpumiTkn: * — cyma onagis Big NonepeaHbOro XXOBTHSI 4O NOTOYHOIO BEPECHS;
** — cyma onapiB Bif nonepeaHbLOro rpyaHs Ao NOTOYHOro 6epesHs

HepeBHo-kinbieBi xpoHosorii STANDART cBiguarh mpo 30i1blIeHHS
pupocty Ha MeHII nomkomkeHux I1ITIT y 1969—-1978 pp., 110 HOB’A3aHO 3i
CIPHUATIMBUMU ITOTOAHUMY YMOBaMH y 1iel mepiosr. IToripiiieHHs TpUpoCTy
Ha OUIBIN MONIKO/KEHUX IJITHKAX, BiPOTiIHO, BUKJIUKAHO YIIUIbHEHHIM
I'PYHTY, IO THOPYIIHJIO BOJOIIOCTAaYaHHSA /i1 KOPEHEBUX CHUCTEM JEPEB i
CIPUYHHHIIO MEXaHIUHI IOIIKO/KeHHs (TabJ1. 7).

Tabauusa 7

3wminu ingiekciB pagianpHoro npupocty STANDART 3a necATWIiTTAMA
(1969—2008 pp.) B IOPiBHAHHI i3 cepe/lHIMU 3HAYEHHAMU

Mepiogn | 1969-1978 pp., % | 1979-1988 pp., % | 1989-1998 pp., % | 1999-2008 pp., %
1 cTagis +11,42 -18,41 +14,4 14,4
2 cragis +10,21 -14,92 +15,09 -10,38
3 cragis -0,86 +3,03 +8,85 -10,13
4 cragia -20,07 +68,41 +7,8 -22,32
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¥ HactynHi 1979—1988 pp. — HaBIIaKky, Bi/I0YBA€EThCA MiIBUIIIEHHS Pasi-
aJILHOTO IPUPOCTY JIEPEB y MOIIKO/IPKEHUX JIEPEBOCTAHAX, III0 MOSCHIOETHCS
YCUXaHHSM JIePEB IiCJIsA IOCYIIMBOTO 1975 POKY (Tabs1. 7). YpoioB:x 1989—
1998 pp. BEJIMUUHH PIYHUX KiJIelb 30UIBIITHUIINC, BIpOTiHO, BHACIOK ITiJI-
BUIIIEHHsI TEMIIEPATYP, 0COOJIMBO 3UMOBHUX Ta PAHHBOBECHSIHHUX, 1 KUTBKOCTI
omaziB. Y HaCTyIIHI 1999—2008 pp. pafiasbHUM IPUPICT AepeB 3MEHIINBCS
Ha BCiX JIVITHKAX, a 0CO0JIMBO HA HAUOLIBIIT IOITKO/KeHi . BiporiyiHo, 36i71b-
IeHHsT 6epe3HEBUX 1 3MMOBUX TEMIIEPATYP JOCSATJIO IOPOTOBOTO PiBHS, IO
HETaTHBHO BifjoOpa3uiiocs Ha GopMyBaHHI piYHUX KiJIellb COCHH B YCiX Jiepe-
BocTraHax. I1epio/] ClIOKOI € OCHOBHOIO IPUYMHOI0 BHCOKOI MOPO30CTIHKO-
cTi 1 000B’s13K0BOI0 (Ha30I0 JJIsI IPOXOKEHHsI IIPOIIECIB OHOBJIEHHS KJIITHH
1 Bi/THOBJIEHHSI POCTOBHUX IIPOIECIB ¥ BeCHAHUU Iepiox. [lopymieHHa 1pOro
CIIOKOI0 MOJKe TIPU3BECTH /10 3MEeHIIeHHs MpupocTy. YacTi TpuBasii mepermna-
JI1 TEMIIEpATyp 0coOJIMBO Hebe3IeYHi B KiHIIl 3UMH, KOJIU POCIUHH 3HAXO0-
JIATHCS B CTAHi 3MMOBOTO CIIOKOIO [14, 15].

OTpuMaHO KOPEJAIiiHI 3B’I3KHU MK iH/IEKCHUMHU JIePEBHO-KiJIbIIEBU-
mu xpoHostorisimu RESIDUAL, ki BUABWIHCS HAUOLIBII YyTIUBUMH JI0 BU-
SIBJIEHHS BIJITYKY JIepEB JI0 Bapialiil KjiMaTy, Ta KJIIMaTHYHUMH YHHHHUKAMH
VIIPOZIOBK 1969—2008 pp. (Tabir. 8).

Jlume y 1999—2008 pp. He BHUABJIEHO 3B’AI3KIB MK iHZEKCAMH IIPUPOCTY
Ta KiJibKicTio onazis Ha Bcix ITIII1. Ile cBiguuTh, 1110 Ommaix MEHIIO Mipor0 00-
MEKYIOTh Pa/lia/IbHUI IIPUPICT COCHU BHACIIIZIOK 30U/IbIIIEHHS IXHBOI KIJIBKOCTI.

TemIiepaTypu MeHIIIOI0 MipOI0 00MeKyBaix IpUpicT cocHU B Jlicocrery,
HiK OIaJiy. 3a OCTaHHI TPU JIECATWIIITTS HE BUSABJIEHO JIOCTOBIPHUX KOPeJIs-
IiH MiK IepEBHO-1HIEKCHUMU XPOHOJIOTIAIMHU Ta TEMIIEPATYPAMHU.

Bnaue pexpeauiil Ha padiaabHuil npupicm dyoéa 3euuaitHo2o
6 3eaeniit 30Hi m. Xapxkie. OG€KTH IOCITI/PKEHb — MOPOCJIEBI CTUTJIL
Haca/PKeHHS y0a 3BUYaiHOTO (AyOHSKU ATJIUIEBUX i3 OCOKOIO BOJIOCUCTOIO
CBIJKOI sSICEHEBO-JIUIIOBOI ZiOpoBU) 100-piuHoro Biky III-IV reneparrii
y JlicomapkoBoMy TrocmojiapctBi M. XapkoBa Ha 3 TOCTIHHUX IIPOOHUX
mwrorax (ITITIT), siki GopMYIOTh €KOJIOTIYHUE psifl 32 PIBHEM peKpeariiiHoro
HaBaHTaXXeHHH: 2-1, 3-1 Ta 4-1 crazii qurpecii.

ITiz1 yac KOpeJIAIiHHOrO aHAIIZY MK 1HIEKCAaMH IIPUPOCTY Ta KJIiMaTHd-
HUMU [TOKa3HUKAaMU BUKOPHUCTAHI TaKi KJIIMATHYHI YHHHUKH: CYMU CEPETHBO-
MICAYHHX TEMIIEPATyp Ta CYMHU OIA/IiB 32 }KOBTEHb-BEPECEHb, JIMCTOIA/I-JTIO-
THUU, Oepe3eHb-)KOBTE€Hb, UEPBEHb-JINIEHbD, JINIIEHb-CEPIIEHD 1 TiPOJIOTIYHI
(3 1 ’KOBTHSA 1O 31 BEPECH) Ta KaJIEH/IApHI POKH; a TAKOXK CEPEeTHbOMICTIHI
TeMIlepaTypu Oepe3Hs, CyMH CepeHbOMICAUHIX TEMIIEPATYP 32 JIUCTONA-0e-
pe3eHb, OGepeseHb-JIMIEeHb, KBITeHb-4ePBeHb 1 rigpoTepMiuHuii IoKka3Huk O,
OTpUMaHO CTATHUCTHYHY XapaKTEPUCTHKY JIePEBHO-KiIbIIEBIX XPOHOJIOTIH.
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Tabauus 8
KopenamniitHi 38’ 13KH MiK iHZIEKCHUMH JIePEBHO-KIJIBIEBUME XPOHOJIOTIIMH
RESIDUAL 151 iepeBOCTaHIB i3 pi3HUM piBHEM peKpeariiHol urpecii ta
KJIIMaTUYHUMHU YUHHUKAMU 32 IeCATIWITTAMU (1969—2008 pp.)

KriMaTHYHI NOKABHKA CTyI'IiHI.:: 1969- 1979- 1989- 1999 —
aurpecii | 1988 pp. | 1988 pp. | 1998 pp. | 2008 pp.

Cyma onagis 3a VI micsiub, MM 1 0,78 0,61 -0,14 -0,32
Cywma onagis 3a VIl micaub, Mm 1 -0,09 0,03 0,70* 0,27
Cyma onapgis 3a xonogHui nepiog 1 0,16 -0,11 -0,68* 0,28
Cyma onagis 3a VI micsub, MM 2 0,13 0,69* 0,21 -0,21
Cywma onagis 3a IV-VIII micaui, mm 2 0,61 0,72 0,58 0,12
Cyma onagis 3a llI-IX micsaui, mm 2 0,57 0,65* 0,63 0,00
Cyma onagis 3a VIl micaub, Mm 2 0,23 0,07 0,74* 0,00
Cyma onagis 3a |I-XII micsui, Mm 3 0,83 0,29 0,25 -0,36
Cyma onagis 3a V-VI micaui, mm 3 0,59 0,53 -0,30 0,04
Cyma onagis 3a llI-IX micsaui, mm 3 0,81 0,15 -0,30 -0,28
Cyma onagis 3a rigpornoriyHui pik 3 0,78 -0,17 -0,11 -0,33
Cyma onagis 3a VI micsub, MM 4 0,50 0,77* 0,17 -0,54
Cyma onagis 3a |I-XII micsui, Mm 4 0,89" 0,51 0,45 -0,49
Cyma onagis 3a IV-VIII micsaui, Mm 4 0,74* 0,77* 0,31 -0,16
Cywma onagis 3a V-VI micsili, mm 4 0,70* 0,68* 0,08 -0,52
Cyma onagis 3a llI-IX micsaui, mm 4 0,80 0,68* 0,40 -0,52
Cyma onagis 3a rigpornoriyHui pik 4 0,74* 0,45 0,10 -0,37
S:F;))iigrii Temneparypu 3a XonogHumn 1 032 —0,70° 0,05 ~0.21
Cyma onagis 3a rigpornoriYHui pik 1 -0,34 -0,69* -0,27 -0,42
CepepHi Temnepatypu Bif
nonepeaHboro YepBHSA 40 NOTOYHOro 1 -0,42 -0,81" -0,13 -0,39
YepBHS
CepepHbopiyHa Temnepatypa, tC 4 —-0,68* -0,37 0,04 0,01

MpumiTkn:™ — TicHoTa 3B’A3Ky BiporigHa Ha 0,001 piBHI 3HAYyLLOCTI; "~ TiCHOTa 3B’A3Ky BiporiaHa
Ha 0,01 piBHi 3Ha4yLLOCTi; * — TicHOTa 3B’A3Ky BiporigHa Ha 0,05 piBHi 3HauyLLOCTi

VYci gepea ua IITIII MaloTh BUCOKY IOJIOHICTh 32 MIPUPOCTOM JIEPEB,
IIPO IO CBiIUUTH KOoedili€HT KOpeJyAnil MiXK cepisMU JiepeBHUX Kijelb
(tabs. 9).
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Tabauusa 9

CraTucTHYHI XapaKTepUCTUKH IePEBHUX KUTelp /Iy0a 3BUYaiHOTO
Ha MPOOHUX IUIOIAX PI3HOTO CTYIEHS AUTPECii

CryneHi aurpecii R m, MM Siider AC, MS,
2 cTagisa 0,65 1,43 0,75 0,55 0,32
3 cTagis 0,55 1,75 0,92 0,56 0,32
4 cTapis 0,57 1,92 0,96 0,47 0,36

AMIUTITYZ1a MiHJIMBOCTI IIUPUHU PIYHOTO KiIBIlS € OLJIBIIOIO B IEPEBOCTA-
Hi 4-1 craaii gurpecii (TabJ1. 9). Ie, iIMOBIpHO, ITOB’sI3aHO 3 BEJIMKOIO KiJIbKIiCTIO
Jopizkok Ha 1idl IITIT1, 10 TpU3BesIo JI0 CTBOPEHHS HEPIBHOMIPHOTO YINiIb-
HeHHs IpyHTy. TOOTO pi3HOMAaHITHI yMOBU BUKJIUKAJIM 3HAYHI KOJIMBAHHS Be-
JIMYUH PIYHUX KiTerb. [Ipo 1e TakoXK CBiIUNTh MOKa3HUK Uy TIUBOCTI.

KoedirieHT aBTOKOPEJIALil IIePIIOTro MOPSAKY, IKUH XapaKTepusye, Ha-
CKiJIbKH TiCHO TOBII[MHA PIYHOTO KUJIBIlS IIOB’SI3aHA 3 TOBIIMHOIO KiJIbIIS I1O-
IlepeZIHbOTO POKY, € HAIMEHIIINM Y ZIepeBOCTaHi 4-1 cTazil urpecii.

YupomoB:x 1917—1965 pp. 3HAUYIIUX BiAMIHHOCTEH y AUHAMIII pajaiajib-
HOTO IpupocTy JiepeB Ha Beix ITT1IT He BusHaueHo (puc. 4). [Tizuimre, B 1966—
1974 pp., aOCOIOTHI 3HAYEHHA PaJiaIbHOTO IIPUPOCTY JIePEB Ta IXHIX iH/IEK-
CiB y JlepeBOCTaHAaX PI3HUX CTYIEHIB AUTPecii 30UIbIIyBaIiCsA B TaKil MOCITi-
JIOBHOCTI: ZIpyTa, TPETSI Ta YETBEPTA CTail.

¥ 1975-1990 pp. HAUOUIBIIUM MPHUPOCTOM XapaKTEPUBYIOThCS JiepeBa
B JIEPEBOCTAHI 4-1 cTajiil Aurpecii, BoJTHOUAC /lepeBa B HACA/PKEHHAX 2-1 Ta
3-1 craziil Masiu MeHIIi aOCOJTIOTHI 3HAUEeHHs PIYHOTO Kbl (puc. 4).

¥ 1991-1996 pp. BU3HAUEHO TPeH I 30UIbIIIeHHs TpUpocTy Ha Beix ITITTL.
I HapernrTi nepiof; 1997—2002 pp. XapaKTePU3YETHCS HAJI3BUIANHO IIBUAKIM
3HIKEHHAM IMPUPOCTY Ha BCIiX MIstHKaxX. Hawruomi memnpecii mpupocTy 3a
1iew nepion BusHaueHi Ha ITIIIT 4-1 cragii.

Mu Maemo psj, MeTeOPOJIOTIYHUX JAHUX /IS Ilepiofy 1952—2002 po-
KiB. MOKHA TPUITYCTUTH, IO JIEPeCii TPUPOCTY 1924, 1930, 1933, 1946
Ta 1950 pp. Oy/IM TAaKOK BUKJIMKAHI HECIPUATINBUMU METEOPOJIOTIYHUMHU
YMOBaMH: IIOCyXaMU Ta HU3BKUMU TeMIlepaTypaMHu.

ITpoBenena Bepudikallis HAABHUX IMOTOJHUX JIAHUX 32 1952—2002 pp.
Ta IPUPOCTY CBIAUUTD TIPO Te, 10 POPMYBaHHS BYy3bKHX PIYHUX Kilenb BiJi-
GyJtocs mmij; BILIMBOM TIOCYX 1954, 1959, 1962, 1965, 1969, 1972, 1974—1975,
1983-1984, 1992, 1995 Ta 1999 pokiB. Husbki TeMmmepaTypu YIPOIOBIK
TiIPOJIOTIYHOIO POKY TAaKOK BUKJIMKAIN JEIpecil Mpupocty B 1960, 1964,
1987 1a 1994 pp. (puc. 4).
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InpexcHa pepesHo-KiNLUEBa

1917 1922 1927 1932 1937 1942 1947 1952 1957 1962 1967 1972 1977 1982 1987 1992 1997 2002

Pokn

2 cragina 3 cragia - - - -4 cragina

Puc. 4. {lunamika ingexcie STANDART ay6a 3BU9aifHOTO B 3€JIeHil 30Hi
M. XapKoBa IIiJ] BIVIABOM peKpeaniiHOro HaBaHTaKEHHS

Fig. 4. STANDART indices dynamics for Quercus robur in Kharkiv green area under
the impact of recreational activities

Hartiru6iini gemnpecii mpupocTy BU3HAUEHI B HAHOLIBII ITOIITKOIZKEHOMY
JlepeBocTaHi, TOOTO B HaCazKEHHI 4-1 crazii qurpecii.

BusiiieHo, 110 pajlia/IbHUI IIPUPICT 32 OCTAaHHI 20 POKIB B IOPIBHSHHI 3
TAaKUM CaMHUM ITOTIEPEIHIM IIEPiOIoM 3 HAHOUIBIIIOW MIBU/KICTIO 3MEHIIYBaBCs
Ha IIIIIT 4-oi craziii qurpecii: Ha 32,3 %; Ha IIIII1 3-i craaii gurpecii — Ha 31,6 %
Ta 2-1 — Ha 21,2 % (puc. 4). i BigMiHHOCTI JOCTOBIpHI HA 0,05 PiBHI 3HAYYIIIOCTI.
KopessmiiHIM aHaIi30M BCTAHOBJIEHO, B OCHOBHOMY, /IOCTOBIDHI IIO3UTHBHI
cepeJiHi 3B’I3KM MIXK iH/IeKCaMU IIPUPOCTY Ta CYMaMH OIIaJ(iB 32 TiAPOJIOTIYHUN
PiK, 3a X010AHUH TTepioz (Bix rpyiHs 0 Oepe3Hs Ta 32 KBiTeHb-CEPIIEHB) Ha BCIX
[IIIII. B nepeBocraHax 2-i Ta 3-1 cTajili AUrpecii OTPUMAaHO TaKOK JIOCTOBIpHI
KOPeJISIil 3 cyMaMM OIAJiB 3a KaJeHZAapHI POKM Ta 3a KBITeHb—CEPIIEHb.
YV HaHOLIBIII IIOMIKOKEHOMY JePeBOCTaHi Taki 3B s13Ku OyJ1u BificyTHi (Tab1. 10).

Tabauysa 10

KopensamiitHuii aHaIi3 Mi’K iHZ[eKCAMU TPUPOCTY Ta KIIMaTUYHUMU
(paxkTopamu 3a pi3HI YaCTUHHU TiAPOTIOTIIHOTO POKY

_ 5 CryniHb Bepcii xpoHonorin™
KnimaTnyHuii nokasHuk

aurpecii s R A
Onagu 3a X—IX (rigpon. pik), Mm 2 0,46" 0,57" 0,49”
Onaam 3a XII-lIl, mm 2 0,29 0,37 0,25
Onaau 3a I-XII, Mm 2 0,21 0,32 0,34
Onaau 3a IV=XIII, mm 2 0,23 0,33" 0,33
Onagw 3a X-IX (rigpon. pik), Mmm 3 0,45" 0,53" 0,24
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Onaam 3a XII-lIl, mm 3 0,31 0,38" 0,13
Onagwu 3a I-XIl, mm 3 0,25 0,37* 0,11
Onaau 3a IV=-VIII, mm 3 -0,21 -0,30" -0,21
(Ori';;%ﬁ 3;3‘:\;(“/' 4 037" | -003 |[035
Onagu 3a XlI-lll, mm 4 0,40* 0,22 0,43*
Onagu 3a I-XII, mm 4 0,17 0,0 0,17
Onagw 3a IV-VIII, Mm 4 -0,20 0,05 -0,14

MpumiTkun: 1.— TicHoTa 3B’A3Ky BiporigHa Ha 99% piBHi 3Ha4yLOCTi; 2. * — TicHOTa 3B’3Ky BiporigHa
Ha 95% piBHi 3HauvywocTi; 3. ** S — STANDART; R — RESIDUAL; A— ARSTAN

Ile, iMOBipHO, TIOB’sI3aHO 3 THM, III0 yV IPUTHIYEHUX PeKpealliiHuM Ha-
BaHTAKEHHSAM JyOOBHX HACAKEHHSX IOPYIIeHHI eK30TreHHI 3B’SI3KH 3 Tiji-
POJIOTIYHIMH yMOBaMH €KOTOITy, fKi 3MIHWJINCS BHACJI/IOK YIIUIbHEHHS
IPYHTIB, siKe BUK/INKaHe /€0 pekpearii. Kopessuii 3 O,, cymamu omnais 3a
0OepeseHb—KOBTEHD, UePBEHb—CEPIIEHD 1 3 CEpEHIMU TEMIIEpAaTypaMU 3a KBi-
TeHb—CepIIeHb, 0epe3eHb—KOBTEHb, 32 TiAPOJIOTIYHUY Ta KAIEHTAPHUI POKU
BUSIBIUTHCS] HEIOCTOBIPHUIMH.

Cepe/THi KOpeJAIil MizK iH/IeKCaMU PaliaTbHOTO MTPUPOCTY JIEPEB Ta KJTi-
MaTHYHUMH [TIOKa3HUKAaMHU B IOMIPHi 30HI OTpuMaHo Takox B. I. BaxkoBum
ta B. T. Apmumko [16; 17].

TakuM YMHOM, BUSIBJIEHO MEPiOIN PO3BUTKY JIEPEBOCTAaHIB, OB sI3aHi i3
BIUIMBOM peKpearlii, a TaKOK IIBU/IIE 3HKEHHsA pajiiabHOTO MPUPOCTY B
HaNOIBII IOIIKOXKEHOMY PeKpealri€io HacakeHHi. [{e aHaioriuHo mepe;-
YacHOMY CTapiHHIO JiepeBocTaHy. OTpUMAaHO cepe/iHi MO3UTUBHI 3B SI3KH MiK
1HJIeKCaM¥ PaZiaJIbHOTO IPHUPOCTY Ta OIaJaMHU 3a TiPOJIOTIUHI, KaJeHAapHi
POKHM Ta 3a XOJIOAHUU IEpioJT Bijy TPyAHA /0 Oepe3Hs B yCiX HAca»KEeHHSX.
Y MeHII TIOIIKO/IKEHUX PeKpealtielo JepeBocTanax 2-1 Ta 3-1 cTafii gurpecii
BUSIBJIEHO JIOCTOBIPHI KOpeJIAIil 3 CyMaMH ONa/iB 32 KBiTEHb-CEpIIEHb 1 Ka-
JeHaapHui poku. ToOTO 3B’SI3KM IIPHUPOCTY 3 KJIIMAaTOM HaHOLIbIN c1abKi B
Haca/XKeHHsIX 4-1 crazil pekpeamniiinol gurpecii. Ile mop’s3aH0 3 THM, IO y
MPUTHIYEHUX peKpeariiiHuM HaBaHTAKEHHAM yOOBUX HacCaKEHHsX MOPY-
IIeH] 3B’ A3KW MI>K TTOTJIMHAHHSM BOJY JIEPEBAMHU Ta TiIPOJIOTIYHUMHE YMOBA-
MH €KOTOIIy, sIKi Oy/Ii 3MiHeHi IiJ] BIUTUBOM YIIUJIbHEHHS I'PYHTIB, 110 OyJI0
BUKJIMKAHO JTi€I0 pekpeartii [9; 12; 18; 19].

BucHoBkuU

1. Jlempecito pajiiaJIbHOrO MPUPOCTY /IEPEB Y MOIIKO/PKEHUX PEKpearti-
€10 COCHOBUX 1 IyOOBUX JlepeBOCTaHAX MOTJIKOJIIOITH, TEPEBAKHO, MOCYXU
Ta aHOMaJIbHI 3UMOBI Ta paHHBOBECHAHI TeMIlepaTypu. BigHoBIeHHS pai-
aJIBHOTO MPUPOCTY JIEPEB Y TIOIIKO/KEHUX PEKPeAITi€lo JepeBOCTaHAX ITiCIIs
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BILUIMBY Ha HUX HECTIPUATIMBUX ITOTOHUX YMOB TPUBAE HA 1—2 POKH JIOBIIIE,
Hi’K Ha KOHTPOJII.

2. [li{BUINIEHHA TeMIEpaTyp YIPOJOBXK BETETAIIHOTO Ta XOJIOJHOTO
Mepio/IiB MPU3BEJIO I0 3MEHIIEHHS TPEH/Ty PaJiaIbHOTO IMPUPOCTY COCHHU y
MOIIIKO/IKEHUX PEKPeaIli€elo BHACTIIOK MOPYIIEHHsI 3UMOBOTO CIIOKOIO Jie-
peB, IKUI HEraTUBHO BIUIMBAB Ha (POPMyBaHHS PIYHUX KiJEIlb JepeB Mics

1999 pOKy.

3. KoedimieHnT KOpesAIil Mi’k 1epeBHO-KIJIbIIEBUMH XPOHOJIOTIAIMU Jie-
peB, KoeiIlieHT YyTJIMBOCTI, aBTOPETPECII0 NEPIIOTO MOPAAKY, KOehilieHT
Bapialii, pe3yJbTaTH KOPEJAMIHHOTO aHaIi3y MiXK JIepeBHO-KiJIbIIEBUMU
XPOHOJIOTIAAMM Ta KJIIMaTUYHUMH YUHHUKAMU CJIi/l BAKOPUCTOBYBATH K iH-
JUKATOPU CTaHY HAcaJ?KeHb IIij BIUIMBOM KJIiMaTy Ta peKpeartii.

4. Bci mepeBoctanu crayiu OUIBII YyTJTUBUMU /10 3MiH KJIIMAaTYy.

[TpoTnOHYETHCSI: TTPOBOJIUTH OIIBIN iIHTEHCUBHI caHiTapHi pyOKHU mmiciis
POKIB 3HAYHOTO BIUIMBY CTpec-(akTOpiB HA JIEPEBOCTAHU, KOJH BifOyBa-
€ThCA MMIBUINIEHUH Binaz ocsmabieHux Aepes. 1[I poku XxapaKTepu3yrThCs
BIJIXWJIEHHSIM TEMIIEPATYP BiJf HOpMHU Ha 15—56 % Ta 3MeHIIIEHHIM KUTBKOCTI
OIIaJIiB Bii HOpMU Ha 30—70.

Cnucok gxxepen Ao po3ainy:

1.  CookE.R., Kairiukstis L. A. Methods of Dendrochronology — Applications in the
Environmental Sciences. Netherlands, Dordrecht: Kluwer Academic Publishers
and International Institute for Applied Systems Analysis, 1990. 394 p.

2. MazenaB.T., Hopak A.A., ConymmuHcbkuii [. M. OcobsuBocTi  pagiaibHOTO
MpUpPOCTY AyOOBUX JiepeBOCTaHiB 3eeHoi 30Hu JIbBoBa. Haykosuil eichux HJITY
Yxpainu. Bum. 20(4). 2010. C. 36—42.

3. Ipunan 0. 1. BuoMeTreoposioTHUeCKHH acHeKT JAeHAPOUHAUKAIUU. Bonpocst
fnecHoll buozeoyeHon02UU, IKOA02UU U OXPAHbL NPuUpodbl. 8 CMenHoil 3o0He.
Kyti6pimes: KyI'Y, 1990. C. 29—46.

4.  3MinHa KIIMaTy: HaCJIKY Ta 3aX0U afamnTailii: anamt. gomnosias / C. I1. IaHioTa,
0. O. Konomienp, O. A. ManuHoBcbka, JI. M. fAkymienko; 3a pen. C. I1. IBaHIOTH.
Kuis: HIC/I, 2020. 110 c.

5. Kosasp I. M., Kocrsmkia JI. C. BrimB kitimarty Ta pekpeanii Ha (opMyBaHHS
mapiB piuHOi IepeBUHHU PaHHBOI Ta Mi3HBOI hopm Quercus Robur L. y 3eseniii 30ni
M. XapkoBa. Hayxosuil gichuk HJITY Yxkpainu. 2015. Bur. 25 (6). C. 52—58.

6. Kosass I. M., Makcumenko H. B. [ToTeHIian BUKOPUCTAHHSA I€HIPOXPOHOJIOTIYHOL
iHdopMmariii st CTasIoro Po3BUTKY JIicOBOTO rocmomapeTBa Kongeperuis. Xapxis.
XXIII MixHnapoona Haykogo-npakmuuHa koHgpeperyin «Exonoeis, oxopoHa
HABKOAUWHBLO20 cepedosuwya ma 36anamcosaHe NPUPOOOKOPUCTYBAHHS:
oceima — Hayka — eUPoOHUYMB0 — 2020». XapKiBCbKUI HAIIOHAJIBHUM YHIBED-
cutet imeni B. H. Kapasina, 2020. 48—49 c.

7. burBunckac T. T. JlemapoxnmMmarhdeckue ucciaezosanuda. Jlemunrpaxa: I'mzpo-
METeOou3/1aT, 1974. 170 C.

8. Juknys R., Stravinskiene V., Vencloviene J. Tree-ring analysis for the assessment
of anthropogenic changes and trends. Environmental Monitoring and Assessment.
2002. Vol. 77(1). P. 81—97.



378 _ Green & blue infrastructure in post-USSR cities:
m exploring legacies and connecting to v4 experience

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Kosane I. M. JleHzmpoxpoHOJOTiA B YKpaiHi: pETPOCHEKTHBA 1 IE€pPCIEeKTUBU
po3BuUTKYy. JIicoBe rocoziapcTBo, IicoBa, HarepoBa i 1epeBooOpo6Ha TPOMHUCIIOBICTb.
Hayxosuil gicnux HJITY Ykpainu. 2006. Bum. 31. C. 221—227.

Bopon B.I1., Bomgapyk M. A., KosansI. M., LemimesO.I. MoniTopuar Tta
IiABUINEHHA CTIHKOCTI aHTPOIIOT€HHO IOPYIIEeHHX JIiciB. 30ipHUK peKOMeH/aIii
YxpH/IIJITA. PexomeHpaIlii 110710 KOMIUIEKCHOI OITIHKH CTiHKOCTI peKpeartiiHo-
03/I0pPOBYMX JIiCiB, Oprasisamii iX MOHITOPHHIY Ta ONTHMIi3allii peKpeariiHoro
JIICOKODHCTYBaHHSA B HHX. 30IpDHMK peKOMeHJallili YKpaiHChKOrO HayKOBO-
JTOCJTITHOTO 1HCTUTYTY JIICOBOTO TOCIIO/IapCTa i arposticomestiopariii. Xapkis: Hose
CJIOBO, 2011. C. 10—112.

Ciapata Sz. Adamski P. and Zielonka T. Tree ring analysis as an indicator of environ-
mental changes caused by tourist trampling. A potential method for the assessment
of the impact of tourists. Geochronometria. Vol. 41 (4). 2014. P. 392—399.

Komanp I. M. 3acrocyBaHHsI JI€HAPOXPOHOJIOTIYHUX METOZIB JUJIsI BUBUYEHHS
ocobiuBOCTel pamiasibHOTO mpupocty Quercur robur L. mix BIinBoMm pekpeartii
B 3eseHii 3omi M. XapkoBa. Hayxosuil eicHux HauionaabHoz2o AzpapHozo
Yuigepcumemy. 2007. Bumn. 106. C. 180-191.

Kosasne I. M. JluHamika pajiiaIbHOTO MPUPOCTY AyOa 3BUYANHOTO MiJ] BILIMBOM
pekpearii B 3eseHiii 30Hi M. Xapkosa. JlicisHuymso i azpoaicomeniopayis. 2006.
Bum. 110. C. 229—234.

Hinyx fI. ExostoriuHi acmekTd r106aJbHUX 3MiH KJIiMaTy: TPUYHHU, HACTIIKH, MIii.
Bicnux HAH Yxpainu. Bum. 2. 2009. C. 34—44.

Kosass I. M., Bosoros O. B., Hyc6aym C. A., FO3BuHchkuii I'. A. PagianbHuii mpupicTt
nyba 3BUYAHOTO Ta siceHa 3BUYANHOrO fIK iHIUKATOP CTaHy JIICOBUX €KOCHCTEM B
ymoBax Hosorpazg-BosmHcpkoro ¢isuko-reorpadivynoro paiiony. JlicisHuymeo i
azpoaicomeniopayis. 2015. Bum. 26. C. 202—211.

Koval I., Voron V., Leman A., Vorontsova O. Radial growth of oak under recreational
influence in the forest—Steppe of East Ukraine. International Conference of Den-
drochronology EuroDendro 2005, September, 28— October 2, 2005. Viterbo, Italy,
2005. P. 54.

IOxnoBckuti B. B., IIpomenko U. A., Kpyk B. M. CamitapHuii cTaH COCHOBHUX
Haca/PKeHb Ha PeKyJIbTUBOBAaHUX 3eMJIsax. Hayxosuil gichux H/ITY Yxpainu, 2018.
Bum. 28 (11). C. 55-59.

Kosanp I. M. PagianbHuil NpUpICT AK IHAMKATODP CTIMKOCTI JIICOBHX €KOCUCTEM
Ha TPUKJIAZi COCHOBHUX JICiB 3ejieHOi 30HM M. XapkoBa. Haykosuil 6iCHUK
HayionaavHozo yHigepcumemy 6iopecypcie 1 npupodokopucmyeaHHs YxkpaiHu.
2010.Bur. 147. C. 223-232.

Kosasib I. M. Peakiis pajiiaibHOTO IPUPOCTY COCHY 3BMYAWHOI HAa 3MiHH KJIiMaTy
Ta peKpeallifiHe HaBaHTA)KEHHs B JIiCOCTENOBil 30HI Ykpaiuu. Haykosuil 8icCHUK
HJITY Ykpainu. 2011. Bun. 21(2). C. 63—70.

References to the chapter

Cook, E. R, Kairiukstis, L. A. (1990). Methods of Dendrochronology — Applications
in the Environmental Sciences. Netherlands, Dordrecht: Kluwer Academic Publish-
ers and International Institute for Applied Systems Analysis.

Mazepa, V. G., Novak, A. A., Sopushynskyi, I. M. (2010). Peculiarities of radi-
al growth of oak stands in the green zone of Lviv. Scientific bulletin of NLTU of
Ukraine. 20(4). pp. 36—42.

Hrytsan, Yu. I. (1990). Biometeorological aspect of dendroindication. Questions of
forest biogeocenology, ecology and nature protection in the steppe zone. Kuiby-
shev: KuGU.

Ivanyuta, S. P., Kolomiets, O. O., Malinovska, O. A., Yakushenko, L. M. (2020).
Climate Change: Consequences and Adaptation Measures: Analyt. report. Kyiv: NISD.



3esteHo0-61aKUTHA iHPPACTPYKTypa B MicTax MOCTPAIAHCHKOTO IIPOCTOPY: = 379
BUBUEHH CHAJIIMHH Ta MiZKII0YeHHs /10 I0CBiLy KpaiH v4 m

5. Koval, I. M., Kostyashkin, D. S. (2015). The influence of climate and recreation on
the formation of layers of annual wood of early and late forms of Quercus Robur L.
in the green zone of the city of Kharkiv. Scientific bulletin of NLTU of Ukraine. 25
(6). P. 52—58.

6.  Koval, I. M., Maksymenko, N. V. (2020). The potential of using dendrochronolog-
ical information for the sustainable development of forestry Kharkiv. Conference
XXIII International scientific and practical conference “Ecology, environmental
protection and balanced nature use: education - science - production - 2020”.
V. N. Karazin Kharkiv National University

7.  Bitvinskas, T. T. (1974). Dendroclimatic research. Leningrad: Gidrometeoizdat.

8. Juknys, R., Stravinskiene, V., Vencloviene, J. (2002). Tree-ring analysis for the as-
sessment of anthropogenic changes and trends. Environmental Monitoring and As-
sessment. 77(1). P. 81—97.

9. Koval, I. M. (2006). Dendrochronology in Ukraine: retrospect and development
prospects. Forestry, forest, paper and woodworking industry. Scientific bulletin of
NLTU of Ukraine. 31. P. 221—227.

10. Voron, V. P., Bondaruk, M. A., Koval, I. M., Tselishchev, O. G. (2011). Monitoring
and increasing the stability of anthropogenically disturbed forests. Collection of rec-
ommendations of UkrNDILGA. Recommendations for comprehensive assessment
of the sustainability of recreational and recreational forests, organization of their
monitoring and optimization of recreational forest use in them Collection of rec-
ommendations of the Ukrainian Research Institute of Forestry and Agroforestry.
Kharkiv: Nove Slovo. P. 10-112.

11. Ciapala, Sz. Adamski, P. and Zielonka, T. (2014). Tree ring analysis as an indicator
of environmental changes caused by tourist trampling. A potential method for the
assessment of the impact of tourists. Geochronometria. 41 (4). P. 392—399.

12. Koval, I. M. (2007). Application of dendrochronological methods to study the fea-
tures of the radial growth of Quercur robur L. under the influence of recreation in
the green zone of Kharkiv. Scientific Bulletin of the National Agrarian University.
106. p. 180—-191.

13. Koval, I. M. (2006). Dynamics of radial growth of common oak under the influ-
ence of recreation in the green zone of Kharkiv. Forestry and agroforestry. 110.
P. 229-234.

14. Didukh, Ya. (2009). Ecological aspects of global climate changes: causes, con-
sequences, actions. Bulletin of the National Academy of Sciences of Ukraine. 2.
P. 34-44.

15. Koval, I. M., Bologov, O. V., Nusbaum, S. A., Yuzvinskyi, G. A. (2015). Radial growth
of oak and ash as an indicator of the state of forest ecosystems in the conditions of
the Novohrad-Volyn physical-geographical district. Forestry and agroforestry. 26.
P. 202—211.

16. Koval, I., Voron, V., Leman, A., Vorontsova, O. (2005). Radial growth of oak under
recreational influence in the forest—Steppe of East Ukraine. International Confer-
ence of Dendrochronology EuroDendro 2005, September, 28— October 2. Viterbo,
Italy, P. 54.

17. Yukhnovsky, V. V., Protsenko, I. A., Kruk, V. M. (2018). Sanitary condition of pine
plantations on reclaimed lands. Scientific bulletin of NLTU of Ukraine. 28 (11).
P. 55-59.

18. Koval, I. M. (2010). Radial growth as an indicator of the stability of forest ecosystems
on the example of pine forests in the green zone of Kharkiv. Scientific Bulletin of
the National University of Bioresources and Nature Management of Ukraine. 147.
P. 223-232.

19. Koval, I. M. (2011). Reaction of the radial growth of Scots pine to climate changes
and recreational load in the forest-steppe zone of Ukraine. Scientific bulletin of
NLTU of Ukraine. 21(2). P. 63—70.



3.9. INNOVATIVE

COMPLEX METHOD OF
PROBABILISTIC FORECASTING
MODELING SPRING

FLOOD CHARACTERISTICS
AND ASSESSMENT OF
ENVIRONMENTAL RISKS

FOR URBAN LANDSCAPES OF
THE DNIEPER BASIN UNDER
CLIMATE CHANGE

3.9. IHHOBAIIIMHU
KOMILTIEKCHUU METO/]
NMOBIPHICHO-
IIPOTHOCTUYHOTI' O
MO/JIE/TFOBAHHS
XAPAKTEPUCTUK BECHAHOTI'O
BOJOIL/LISA TA OIIIHKU
EKOJIOTTYHUX PU3UKIB VI
YPBOJIAH/IIIIA®TIB BACEVTHY
JTHITIPA B YMOBAX MIHJIUBOCTI
KJIIMATY



3esteHo0-61aKUTHA iHPPACTPYKTypa B MicTax MOCTPAIAHCHKOTO IIPOCTOPY: = 381
BUBUEHH CHAJIIMHH Ta MiZKII0YeHHs /10 I0CBiLy KpaiH v4 m

OVCHARUK Valeriya

Doctor of Geographic Science, Associate Professor,
Director of Hydrometeorological Institute, Odessa State
Environmental University, Odessa,
valeriya.ovcharuk@gmail.com
https://orcid.org/0000-0001-5654-3731

SHAKIRZANOVA Zhannetta

Doctor of Geographic Science, Professor, Head of the
Department of Land Hydrology, Odessa State
Environmental University, Odessa,
https://orcid.org/0000-0003-0600-5657

KICHUK Natalia

PhD in Geography, Associate Professor, Associate
Professor of the Department of Land Hydrology,
Odessa State Environmental University, Odessa,
https://orcid.org/0000-0002-8165-6743

GOPTSIY Maryna

PhD in Geography, Senior Lecturer Department of Land
Hydrology, Odessa State Environmental University, Odessa,
https://orcid.org/0000-0002-3437-3732

Abstract. The research is aimed at solving an important scientific-applied and
socio-economic problem of improving the water management situation in the Dnipro
basin, including its urban landscapes, through probabilistic assessments of hydrological
risks from dangerous natural phenomena based on world experience. As a result of a
comprehensive analysis of the current state of mathematical modeling of hydrological
processes in Ukraine and the world, the author’s mathematical model of the formation,
calculation, and long-term forecasting of the characteristics of spring floods, which
can also be applied to rivers in other countries, has been substantiated. The proposed
complex model for the rivers of the Dnipro basin (including for small rivers, usually not
covered by flow observation data) was implemented, taking into account modern climatic
changes of the winter-spring period on the database of global climate modeling of leading
European research centers. Calculations were made on the materials of the fourth and
fifth assessment reports of the Intergovernmental Panel on Climate Change (IPCC). Data
from the CORDEX - Coordinated Regional Climate Downscaling Experiment, created
by the World Climate Research Program to form an ensemble of prognostic regional
climate models on all continents on a global scale, were used for modeling on the basis
of the data of the fifth assessment report. The research used data on precipitation and
air temperature implemented in the regional climate model RACMO2, which combines
physical schemes developed by the European Center for Medium-Range Weather
Forecasts (ECMWF) and a dynamic basis from the HIRLAM model. When there is a threat
of flooding of urban landscapes, the method of predicting watersheds with a cartographic
presentation of possible risks provides a basis for substantiating the action plans of the
relevant units for safe evacuation and protection of the population. The ecological and
hydrochemical characteristics of the waters of the rivers of the Dnipro basin based on
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indicators of water mineralization, the concentration of major ions, biogenic substances,
and specific substances of toxic action make it possible to detect the anthropogenic load
on the basin and optimize water protection activities.

Keywords: spring flood, probabilistic forecasting, water quality estimation,
hydrological risks, climate change.
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AHoTauia. [ocnimkeHHs CnpsiMOBaHE Ha PO3B’A3aHHS BaX/IMBOI  HAYKOBO-
NpUKIagHoi Ta couianbHO-eKOHOMIYHOI MpobsiemMy MoKpaLlleHHs BOLOrocnoaapCbkoi
obcTaHoBkM B OaceiHi [Hinpa, B TOMy u4ucni oro ypbonanawadTis, LISAXOM
MMOBIPHICHMX OLIHOK TiAPONOriYHMX PU3NKiB Big, Hebe3ne4HMX MNPUPOIHUX SBULL,
cnuparoynchb Ha CBITOBMIA JOCBiA. B pesdynbrati BCEGiYHOro aHanidy Cy4acHOro CtaHy
MaTeMaTWYHOro MOAENIOBAHHS FiAPONOriYHKX NPOLECiB B YKpaiHi Ta CBiTi 06rpyHTOBaHa
aBTOpCbka MaTtemaTvyHa Moaenb GOpPMyBaHHS, PO3PaxyHKy Ta [AOBrOCTPOKOBOrO
MPOrHO3yBaHHA XapakTepuUCTUK BOAOMiNb, sika TakoX Moxe OyTu 3acTocoBaHa Aans
PiHOK iHLWKX KpaiH. PeanizoBaHO 3anpornoHOBaHy KOMMIEKCHY MOAENb A4S PivoK
6aceitHy [Hinpa (y TOMy 4ucni 1 Ans HEBEMUKMX, 3a3BUYal HE OXOMAEHUX AaHUMU
CTOKOBMX CMOCTEPEXEHb, PIYOK) 3 YpaxyBaHHSAM Cy4aCHUX KNiMaTUYHUX 3MiH 3MMOBO-
BECHSHOrO nepioay Ha 6a3i gaHux rnodanbHOro KNiMaTMYHOro MoAENoBaHHS NMPOBIOHNX
€BPOMENCHKMX OOCNIOHNLBKMX LEHTPiB. Po3paxyHky NpoOBOAMAMCH HA MaTepianax
4eTBepTOi Ta N'ATOI OLHOYHMX AonoBiger MiXypsAoBOi rpynn MO KAIMATUYHUX 3MiHAX
(IPCC). Mpwn MopentoBaHHi Ha AaHUX N’STOT OLIHOYHOIT LOMOBIAi BUKOPUCTOBYBAIUCH [aHi
ekcnepumernTy CORDEX - Coordinated Regional Climate Downscaling Experiment, wo
CTBOPEHUI BCECBITHLOIO NPOrpamoto AOCHIMKEeHb KniMaTy A1 GOPMyBaHHS aHCaMB0
MPOrHOCTUYHMX PETIOHANBHUX KNIMATUYHMX MOAENEN Ha BCiX KOHTUHEHTaX B rnobansHoMy
macwTabi. [na gocnigkeHb BUKOPMCTOBYBANMChb [aHi Mpo onaau Ta TemnepaTtypy
MnoBITPS, Siki peanizoBaHi B perioHanbHii knimatnyHin mogeni RACMO2, 1o noeaHye B CoOi
®i3nyHi cxemmn, po3pobneHi EBPONENCLKNM LLEHTPOM CepelHbOCTPOKOBUX MPOrHO3iB
norogn (ECMWF), i auHamiuHy ocHoBy Big mozeni HIRLAM. Mpu BUHWKHEHHI 3arposu
3aTonneHHs ypbonanawadTise METOAMKA NPOrHO3YBaHHS BOAOMINb 3 KapTorpadiyHnM
NPeaCTaBIEHHIM MOXJIMBMX PUSUKIB Hafae MiArpyHTS Ans 0BrpYHTYBaHHS MiaHiB [ji
BIAMOBIAHMX NiOpO3AiniB no OeaneyHin esakyauii Ta 3axUcTy HaceneHHs. Ekonoro-
rigpoximiyHa xapakTepucTuka BOfA piYok GaceiHy [lHiNpa Ha OCHOBI MOKA3HWKIB
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MiHepanisaLjii BoAW, KOHLEHTPaLi roNoBHUX iOHIB, BIOrEHHNX PEYOBUH i cneumdiyHmx
PEYOBUH TOKCUYHOI Aii AAE MOX/MBICTb BUSIBUTU QHTPOMOrEHHE HABAHTAXEHHS Ha
6aceiiH i oNTUMi3yBaTN BOAOOXOPOHHY AisbHICTb.

Knio4oBi cnoBa: BecHsHe BOAOMINAS, MMOBIPHICHE MPOrHO3YBaHHS, OLHKA SKOCTI
BOAW, iQpPONOriyYHi pU3NKK, 3MiHK KNiMarTy.

Ha crorofHi BIUIUB II0B SI3aHUX 3 IIOTOAO0IO0 1 KJIIMaTOM HeOe3IeK Ha eKo-
HOMIKY, 3/I0POB’sI JTIOIMHU 1 EKOCUCTEMHU TTOCUTIOETHCS COIIaTbHO-€KOHOMiY-
HUMH 3MiHAMU i 3MiHAMU HAaBKOJIUIITHHOTO cepeIOBUINA (HAIIPUKIIA, IEMO-
rpadiyHuN PO3BUTOK, 3MiHU B 3eMJIEKOPUCTYBaHHI Ta 3MiHa KJIiMaTy).

3a maHuMu EBPONENCHKOTO areHTCTBA 3 HABKOJIUIITHBOTO CEPEIOBHUINA
[1] mixx 1980 i 2020 pokaMu TOTO/[HI Ta KJIIMAaTHYHI €KCTPEMAIbHI SBUIIA
CTaHOBJIATHh 80 % 3araJibHUX EKOHOMIUHUX 30UTKIB, CIPUYHUHEHUX TTPUPO/I-
HUMH Hebe3rnekaMHu B Jiep:kaBax-wieHax €C, 110 CTaHOBUTH 487 MiJbsp/iB
€Bpo. lle ekBiBasIeHTHO 11,9 MJIPJ, €BPO Ha PiK.

Hebe3meuni rigpoJsioriuHi sABUINa 37€0L/IBIIIOTO ABJISIOTH cOO0I0 MTOBeE-
Hi Pi3HOTO ITOXO/’KE€HHsI, 1 BOHU CHPUYUHWIHN 43 % €KOHOMIYHUX 30UTKIB
(puc. 1) 3a ocTaHHi 30 POKIB.

Memoouka iiMo8iIPHICHO20 MOOEAVBAHHS CMOKY 8ECHAHO20
eodoniaan. Y 2000 p. €. /1. TomyeHkoM [3] 3anporioHOBaHO OllepaTOPHUM
miaxiz 10 mo6y0BH PO3paxyHKOBOI 6a3u /1Jisi HOPMYBaHHS XapaKTEPHUCTUK
MaKCHUMa/IbHOT'O CTOKY 3 PIYKOBUX BOJ0300DiB, AKHI MOKHA BHKOPHUCTO-
ByBaTH U JJIs OLIHKK CXHWJIOBOTO MPUILIUBY 3 Cy4acHUX ypOosianaiadris,

Economic losses Insured economic losses Fatalities
EUR 487 004 million EUR 109 273 million 138 226
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Puc. 1. EkoHOMiuHi 30UTKH, CIPUYNHEH] €eKCTPEMATIPHUMHU SIBUIIAMH, IIOB SIBAHUMU
3 IIOTO/I0I0 Ta KJIiMaToM, y kpainax-wieHax €C (1980—2020 pp.) — 3a TUIIOM
Hebesnexu Ha ocHOBI CATDAT [2]

Fig. 1. Economic losses from extreme weather and climate-related events in EU
Member States (1980-2020) - by hazard type based on CATDAT [2]
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30KpeMa. B moyiaspIioMy CBifi pO3BUTOK I MOIEJIb 3HAUIILIA Y CYMiCHUX
nparngsx €. /. omuenka 3 #oro y4HsMHU, 30KpeMa BIIEpIle peali3oBaHa Ha
npuksiazi 6aceiiny CiBepcbkoro [liHI y cisibHiN MoHOTpadii 3 B. A. OBua-
PYK [4]. /To mpakTUYHOTO 3aCTOCYBaHHS OTIEPATOPHA CTPYKTYpa JOBe/IeHa Ha
MPUKJIa/ pivok [IpU4OpHOMOPCHKOI HU30BUHU, OaceiHiB pivok ITpur’srTi i
Cisepcokoro [Tinns, [lecau ta Biciu, pivok Kpumy, Kapnat, Amkupy [4-10].

3 oAy Ha Te, 110 OCTAHHIM YacoM BiZi0yBarOThCS PerioHasIbHI i IJ10-
0asIbHI 3MiHU KJIiMaTy, IIPU PO3PaxyHKaX CTOKOBUX XapaKTEPHUCTUK BUHHUKAE
HeOoOXiZIHICTh BBEJIEHHs BIiAIIOBIIHHX IMONpaBoK. OliepaTopHa MOEb Ja€
MOKJIUBICTh BBOJIUTH «KJIIMATUUYHI TOMPABKU» 0E3MOCEPETHBO 10 MAKCU-
MaJTPHHUX CHIT03amaciB i cTOKO(OPMYyIOUHX OIa/IiB B IEPiOf], BECHSIHOTO BOZO-
MULIA Ta ABOJIKIB, a TAKOXK /10 KOe(illieHTIB CTOKY.

MogudikoBaHUM BapiaHT OIIEPATOPHOI MO IPOIIOHYETHCS SIK pO3pa-
XyHKOBA METOZVKA JIJI1 BUBHAUEHHS Ha PIBHUHHIN TepUTOpil YKpaiHu Mak-
CHUMAaJIbHOTO CTOKY HEBUBUEHHUX Y TiZI[POJIOTIYHOMY BiTHOIIIEHHS PiYOK y Ie-
pioz] BECHSHOT'O BOJAOII/LIA [11, 12], a pO3paXyHKOBE PIBHSAHHS Ma€ BUTJISAI:

q, :Cf;a/,,‘/f(’-'p LTy )E.';,-vr/lpk VoM, (1)

M 2

Jie 7 — KoediIiEHT PeAyKIIil ITi/i BIUIMBOM 03€pP, BOJAOCXOBHUII], CTAaBKiB
MPOTOYHOTO TUIy; EF — TpaHcopMariiiHa QyHKIisA, TKa 00YMOBJIEHA PyC-
Jo-3atiaBHUM peryoBanuam; WY(t,/T,) — Tpanchopmariiina GyHKIis,
AKa 00yMOBJIEHA 4acoM DPYCJIOBOTO OOIraHHs; Ap — KoepilieHT mepexosy
Biz omopHOi 1%-i HWMOBIpHOCTI mepeBUIlEHHS 70 OyAb-AKOI iHIIOI;

d10; — MOJIYJIb CXUJIOBOTO IPUILIUBY, AKUI PO3PAaXOBYEThCA 3a PIBHAHHAM

G = 0,28}?—“%(5'}” +ZX)0, 7, M e’ (2)
n Iy

ze: (n + 1)|n — koediIieHT YacoBOi HEPIBHOMIPHOCTI CXHUJIOBOT'O ITPUILIU-
BY /10 PycJIOBOi Mepexi; Tp — TPUBAIICTh CXHUJIOBOTO MIPUILIUBY (Y TOAUHAX);
1] — xoediIlieHT cTOKY; Sm — MaKCUMaJIbHi CHIro3amnacu /1o Ho4aTKy BOJIOIiI-
JIs1, MM; ~X— KIJIbKICTh OIIajiiB BiZl JaTh Sm [0 3aKiH4YeHHSA BOJOILIIA, MM;
— k_ xoedimieHT 3MiH KIiMaTy, SKUH pO3PaxX0OBYEThCA 32 GOPMYJIOK0

k., = ((f’” i Zi( ]‘f? l)”pum. )
: ((S,” + ZX) n Jeyuaci.
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Puc.2. Biok-cxema (popMyBaHHSA MaKCUMaTIBHOTO CTOKY BECHSHOTO BOZOIILIIIIS
B YMOBaxX 3MiH KJIiMaTy

Fig. 2. Block diagram of the maximum flow formation for spring irrigation
in case of climate change

Y dopmyni (3) mporHo3Hi 3HAUEHHSI CepeAHbOOATATOPIUHUX MAaKCH-
MaJIBHHUX CHIro3amacis, oma/iiB Ta KOedil[i€HTIB CTOKY BECHSIHOTO BOJOILIA
OTpUMaHi 3 BUKOPHUCTAHHAM IX 3aJI€KHOCTEH Bijl TPOTHO3HUX 3HAYEHb TEM-
IepaTypy Ta OIaJIiB 3a 00OpaHUM CIl€HapiEM Ta MOJEJUII0. BinmosizgHi cyuac-
Hi 3HAUEHHS THUX K€ BEJUYWH OTPUMAaHI 3a pe3yJIbTaTaMH PO3PAXYHKIB 10
HasIBHUX PAJIaX CIIOCTEPEIKEHD.

3 ypaxyBaHHSM HOBOI peZjaKIiii po3paxyHKoBoi dopmysu (2), B cxemi
orepaTopHOi Mojiesti popMyBaHHSA MaKCHUMAaJIBHOT'O CTOKY BECHAHOTO BOJIO-
1A B yMOBAX 3MiH KJIIMaTy AOAAEThCA OJIOK «3MiHU KIIIMaTy», IKUU IIPe7-
CTaBJIEHUH BiNIOBITHUM KoedirieHToM (puc. 2).

MogudikoBaHuil BapiaHT OIlEpAaTOPHOI MOZeJi peasi3oBaHUM I
PIBHMHHHX PIiUYOK YKpaiHH B JAUCEPTaIliliHOMY AociipkeHHI B. A. OBuapyk
[12] Ha TaHUX TiIPOMETEOPOIOTIYHUX CIIOCTEPEIKEHD /IO 2010 POKY BKJIIOUHO.
B pmaHomy pociipkeHHI BHUKOHAHe YTOUHEHHs ICHYIOUMX IIapaMeTpiB
METOJMIKM Ha MaTepiajax CIOCTEPEXXEHb J0 2015 POKy Ta IpPaKTUYHA
peatizamiss MmogudikoBaHoi Mojieli B yMOBaxX 3MiH KjiMary i GacedHy
p. AHinpo Ta #oro ypbonauamadTis.
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s pivok Oacetiny Jlainpa (B Mexkax YKpalHU) BU3HAUEHI:

1. MaKCUMAaJIbHI BUTAaTU BOJAM Ta ILIAPU CTOKY BECHSHOTO BOJIOIIJLIA
pinKkicHOI HMOBIPHOCTI ITePEBUINIEHHSI HA OCHOBI CYJaCHUX BUXI/THUX TAHUX;

2. XapaKTEPUCTUKU CXUJIOBOTO MPUILIUBY ITij] YaC MPOXO/IKEHHS BECHSI-
HOTO BOJOIIL/IIS;

3. koedilieHTH BILUIUBY (AKTOPIB IiJICTH/IPHOI IOBEPXHI (3asticeHocCTi,
3a00JI04€HOCTi, 03€PHOCTI Ta KapcTy) Ha BeJIMUUHY MAaKCUMAaJIbHUX BUTpAT
BECHSIHOTO BOZOIILILIIA;

4. xoe@dillieHTH BIUIMBY MOKJIMBUX 3MiH KJIiMaTy Ha MaKCUMaJIbHi CHi-
rosamnacu, onajy Ta KoedilieHT CTOKY B IEPiO/] BECHAHOTO BOJIOIIILIA 3 Bpa-
XyBaHHAM cIieHapiiB 3miH kirimaty RCP 4.5 ta RCP 8.5 perionasnbHill kirima-
truHid Mmojiesi RACMO2 (puc. 3).

Posnozinn koedimieHTIB BIUIMBY 3MiH KJIIMaTy HA MaKCHMAaJIbHI MOJIYJIi
CTOKY BECHSTHOTO BOJIOIILJLISL 11O TepuTopil baceriny /IHimpa Ha mepios 2011—
2050 pp. BITHOCHO IaHUX 10 2010 p. 32 cueHapisaimu RCP 4.5 (puc. 3a) mokasye,
mo ki« 3MIHIOETBCA Bif 1,0 y BepxiB'six ITpum'sate (YkpaiHcbka yacTuHA) i
ITOCTYTIOBO 3MEHIIIYETHCA Ha MiBJEHD 10 0,5 — Y HIXKHIN YacTHHI OaceriHy.

3a crnenapiem RCP 8.5 (puc. 30) po3mnoais koedilliEHTIB BILIUBY 3MiH
KJIiMaTy Ha MaKCUMAaJIbHi MOJIyJIi CTOKY BECHSHOTO BOZOIILJIJISI [0 TEPUTOPIi
OaceitHy /lHinpa Ha repios 2011-2050 Pp., BITHOCHO JAHUX /10 2010 pP. TAKOXK
Mae 3arajibHy TEHEHIIII0 10 3MEHIIIeHHs BeTUUUH ks, 10 TepUTOPil Bif 0,9
Ha miBHIYHOMY 3axo7i cybbaceiiny [Ipumr’saTi — 710 0,4 Ha miBAHI cybbaceriHy
Hwxaboro JTHimpa.

Ile o3Hauae, 10 MPOTATOM PO3IJISTyBAHOTO ITEPIiO/ly HA IMiBHOYI OacedHy
CYTTEBUX 3MiH y (POPMyBaHHI BECHSHOTO BOAOMIULIA HE CJIJ OYIKYBaTH, OTKE,
MOJKJIMBI ¥ JIOBOJII BUCOKI IIOBEHI, 0 SIKUX MAlOTh OyTH I'OTOBI HaceJIeHHS Ta
BOJIOTOCIIO/IAPCHKI OpraHizariii. 3 iHIIoro 60Ky, Ha ITiB/IHI JIOCITI?KYBaHOI TEPUTOPIi
AMOBIDHICTh BHCOKHX Ta KaTacTpO(IUHUX BOJIONLIb 3HIKYETHCS IPAKTHYHO
B /iBa pasu. TeM He MeHIN Iie He O3HAYAE, IO I TEPUTOPis Ta ii ypOaHizoBaHi
JlaHAmadTH MOXKYTh TApAaHTOBAHO HE OYIKYBATH TOBEHEH — 3MIHIOETHCS iX
XapakTep ¥ OUTbII WMOBIpHUM Oyzie DOpMyBaHHS MABOAKIB y TEIULy YACTHUHY
POKY, SIKi MOXKYTh TaKOXK HOCHTH 3arpO3JIMBHUI XapakTep JUIs HACEJIEHHS Ta
KOMYHAJILHOTO TOCIIOJIAPCTBA BEJIMKUX MICT Ta OKPEMUX HACETEHUX ITYHKTIB.

Memooduxa 00820CMpPOK0B020 MEPUMOPIaAIbHO20 onepa-
TMUBHO20 MNPOZHO3YBAHHA XAPAKIMEPUCMUK B6EeCHAHO20 6000-
niaan. 3aByacHa OIiHKA PU3UKIB 3aTOIUIEHHS ypOoaaHAmadTiB, /I AKUX
iCHye TaKWM PHU3HUK, MOKe OyTH OuIbII e(EeKTHBHOKI IPHU IIPOCTOPOBOMY
TiZIPOJIOTIYHOMY MOHITOPUHTY B TIIepiof; HaHOiapIn GaraToBozHOI (asu
peKuMy PIBHUHHUX PiUYoOK YkKpainu (y T.4. yKpaiHChKOI TepuTopil GaceriHy
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a)
nepioa 2011- 2050 pp.,
BIAHOCHO AaHuX A0
2010 p. 32 cueHapiamm
RCP 4.5
0)

nepiog 2011- 2050 pp.,
BIAHOCHO AaHMX A0
2010 p. 3a cueHapiaMK

RCP 8.5

Puc. 3. Posnozii koedinieHTiB BIUIUBY 3MiH KJIiMaTy Ha MaKCUMAaJIbHI MOZYJIi
CTOKY BECHSTHOTO BOJIOIIJIIIA Ha piukax Oaceiiny /[Himpa Ha mepio; 2011—2050 pp.
BiIHOCHO JJaHUX J10 2010 p. 3a cieHapismu RCP 4.5 (a) Ta RCP 8.5 (6)

Fig. 3. Distribution of coefficients of climate change impact on the maximum
flow modules of spring irrigation for the Dnipro basin rivers, 2011-2050, relative to
the data before 2010 under the RCP 4.5 (a) and RCP 8.5 (b) scenarios

p. /Ixinpo) — BecHsaHOTO BotonLiA. ITis yac Mpoxo/KeHHA BOZOIILIb MOXKYTh
crocrepiratucs kKaTacTpodiuHi ImiiioMu piBHIB BOJY Ha PiuKax, IO TATHE 3a
cO0OI0 JTIO/ICHKI KEePTBH, TIEPECEJIEHHS JKUTEJIB Ta €KOJIOTIUuHI HeOe3leKH.
Big posmipiB moBeHel 6araTo B 4OMy 3aJIEXKHUTHh Oe3reka (YHKITIOHYBaHHS
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00’€KTIB TOCTIOZ[APIOBAHHS, HACEJEHUX IMyHKTIB, IMIOCEHHUX 1 3aTi3BHUYHUX
IUJISIXIB CIIOJIyY€eHHs, TIIPOTEXHIYHUX CITOPY/ ToIo [13].

OCHOBHUMHU PUCAMH CYYaCHHMX METO/(IB TiZ[POJIOTIYHOTO MPOTHO3YBAHHSI
CTOKY PIYOK € MOJIEJIIOIYi KOMIUIEKCH, fAKi J03BOJIAIOTH MAaTEMATHUYHO OIIH-
CyBaTH BUIIAJIKOBI 3MiHU METEOPOJIOTIUHMX BIUIMBIB HA PIUKOBUN BOMO30ip,
30KpeMa Ha CTOKOBI ITPOIIECH Y IMHAMIITI IX PO3BUTKY Y Yaci, a TAKOK CTBOPEHHS
IIPOCTOPOBUX MOJIeJIeH IIPOrHO3YBAHHS i ITPe/ICTaBJIEHHS IIPOTHO3HO1 iHpopMariii
y kaprorpadivHOMy BUTJIAAL. MOJETIOBAaHHA PIYKOBOTO CTOKY CTa€ BAKJIMBUM
€JIeMEHTOM IIpY IUIaHYBaHHI Ta YIIPaB/IiHHI CHCTEMaMM BOJOIIOCTAYaHHS Ta
KOHTPOJIIO, a TAKOK IPU HAJaHHI PIYKOBHX IIPOTHOB3IB i MPOTHO3IB CIIy:KOU
noriepekeHHs BeecBiTHROT MeTeopostoriuHoi oprauizarii (BMO) [14].

[Ipuriasjom cydacHOI MOZedl [ JOBTOCTPOKOBUX —Ti[POJIOTIUHUX
IIPOTHO3IB IIApiB CTOKY BECHSHOTO BOJONULISA DIBHUHHHUX PIYOK € MOJENb
«CJIOM-2» (Ykpainchkuii Tizpomereoposoriuamii inerutyr JCHC Ykpainu
ta HAH VYkpainu, aBrop M. M. Cyciako), 1110 npu3HadeHa ISt JOC/TiIKEHHs
JIMTHAMIKY 3MMOBO-BECHSIHUX IPOIIECIB HA PIYKOBOMY BO/I0300pi Ta J03BOJISIE
BUKOHYBaTH JIOBFOCTPOKOBE IIPOTHO3YBAaHHS XapaKTEPUCTUK BECHSIHOTO
cToky [15]. Mozens ¢opmyBanHA BecHsAHOTO crToky «CJIOM-2» mosBosse
BUKODHCTOBYBAaTH 1I B pi3HHX ypOosaHgmadTHUX YMOBaxX fK JJIA aHAIIZY
MIPOIECIB CHITOHAKOIIMYEHHS Ta CHITOTAHEHHs, 3MiHU CTaHY Ii/ICTHJIBHOIL I10-
BEpXHi BO/10300py — AMHAMIKU TJTMOWHY POMEP3AHHS 1 BiZITalOBaHHS I'PYHTIB,
X BBOJIOJKEHOCTI, TaK i MPOTHO3YBaHHS IIapiB (06’ €MiB) CTOKY BOIOIILIIIA.

B OpecpkoMy Jiep:KaBHOMY €KOJIOTIYHOMY YHIBEpCUTeTi 0OI'DYHTOBAaHHI
HAyKOBUM METOJI TEPUTOPIAJIbHOTO JIOBIOCTPOKOBOTO  IPOTHO3YBAHHS
MaKCUMaJIPHUX BUTPAT BOAM Ta INApiB CTOKY BECHSHOTO BOJIOMI/UISA PIiUOK
PIBHUHHUX yPOOJIaH/IIIIABTIB, CTPOKIB IIPOXO/IXKEHHS BOJIOMLIL [ 5,16-18]. MeTo
IIPOTHO3Y 3aCHOBAaHUU HA NOINEPEJHHOMY BCTAHOBJIEHHI THUITy ab0 JiarHosi
BOJHOCTI MaHOyTHBOI BECHU, OTPUMAHHI 3a PEriOHAJIBHUMU 3aJI€KHOCTIMU
IIPOTHO3HUX BEJINYUH, iX IIPeZICTaBIeHHA Y KapTorpaditHOMY BUTJIS/IL.

MerouyHol0 6a3010 KOMIUIEKCHOTO TMHJXOAy JI0 TEPUTOPIaTbHUX
JTOBTOCTPOKOBHUX ITPOTHO31B XapaKTEPUCTHK BECHSHOTO BOIOMLLIA (I1apiB CTOKY
Ta MaKCUMaJIbHUX BUTPAT BOJAM) PIBHUHHMX PidOK [5, 16-18] € BCTaHOBJIEHHS
PETiOHATTPHUX 3aJIE3KHOCTEN CTOKOBUX BEJIMYHH BiJl CyMapHOI KUTBKOCTI BO/IH,
o ¢opMye CTiK BOAOILIA, - MaKCHMaJbHUX 3alaciB BOAW B CHIrOBOMY
ITOKPUBI, IONIOBUX OIA/IiB IIEPiOy TAHEHHs CHIr'Y i HA CIIa/Ii BOAOILILHOI XBHIJIL.

OCHOBHI IpaKTHUYHI €TaIy peatizallii MeTOUKH TEPUTOPiaIbHUX JIOBrO-
CTPOKOBHX IIPOTHO3IB XapaKTEPHUCTUK BECHSHOTO BOZOIIJIIS IIPEICTABIEH]
y BUIIAAi Osok-cxemu (pucC. 4) Ta 3/IHCHEHI y BUIVIAZI KOMI IOTEPHUX
MMPOTHOCTHYHUX KOMILIEKCIB (pHC. 5).

3a rpadiyHUM BUTJIS/IOM PETIOHAIBHIX ITPOTHO3HUX 3aJIEXKHOCTEH 1 MOK-
JIUBICTIO y3arajibHEHHS MapaMeTpPiB IIPOTHO3HOI CXeMU B POOOTI BUKOHAHO
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Puc. 4. Anmroput™ IporpaMHUX KOMILJIEKCIB

Fig. 4. Software algorithm

palioHyBaHH:A TepuTopii baceliny J[Himpa. [Ipu 11boMy BUILIEHO, BOCHOBHOMY I10
BOJIOZITAX PiYOK, 1€B AT PAHOHIB (3 mipalioHaMu) 3 6JIM3PKUMU IPUPOTHIMHI
1 KJTIMAaTUYHIMY YMOBaMU yTBOPEHHS TAJI0-/[OMOBOTO BECHAHOTO CTOKY.

Citizy 3a3HAYUTH, 0 B MeXKax BHJIJIEHUX patoHIB (mispalioHiB) mae
MicIe O/THaKOBHH Habip MpesuKTOPIB i 0/1HaKOBI KOedillieHTH PiBHAHBD, AKI
MOKyTh BUKOPHUCTOBYBATHCS JIJISI YCIX PiUOK OTHOPIAHUX ypOosaHaIadTis,
HABITh 32 BiJICYTHOCTI CTOKOBHX CIIOCTEPEKEHD HA PIUKAX B IX MEKAX.

OO6rpyHTOBaHI B KOMIUIEKCHOMY METO/[i TEPUTOPIAIBHIX JIOBTOCTPOKOBUX
MPOTHO3iB CTOKOBHX XapaKTEPHUCTHK BECHSHOTO BOIOIIL/LIS PIYOK IIPOTHOCTHYHI
KapTHU-CXEMH Jal0Th MOKJIMBICT OJHOYACHO XapaKTEPU3YyBaTU BEJIHKI
ypbostagamadgTy 6aceiiny /[Himpa, OIiHIOIYY 30HU ITiJIBUIIIEHOTO BECHIHOTO
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Puc.5. liasiorosi BikHa IporpaMHUX KOMILJIEKCIB
Fig.5. Dialogue windows of software
CTOKY B IIOTOYHOMY poIli (Ha MMPUKJIa/li BECHSHOTO BOJIOMLIA 2017—2018 p.)

(puc. 6), Ta BUBHAYATH YaCTOTY ITIOBTOPIOBAHOCTI OYiKyBaHUX IIAPiB BECHSAHOTO
CTOKY i MaKCHMaJIbHUX BUTPAT BOAM B OaraTopiuHOMYy Iiepiofii (puc. 7).

Puc. 6. Po3noziisi MpOrHO3HUX BEJIMYMH MOY/IBHUX KOedil[ieHTiB MaKCUMaTbHUX
BuUTpaT Boau (kq) BeCHsTHOTO BOJOMLISA 2017—2018 poky B Gaceitni [{Hinpa

Fig. 6. Distribution of forecast values for module coefficients of water losses (kq) of
spring irrigation, 2017-2018, Dnipro river basin
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Pruc. 7. Po3niozis 3a6e3meueHocTel MPOrHO3HUX BETHUYNH MAaKCUMATIbHUX BUTPAT
BOJIY BECHSTHOTO BOJOIJLIA 2017—2018 POKy (PQ%) B Oaceiini /Ininpa

Fig. 7. Distribution of provisions for forecast values of maximum water losses of
spring irrigation, 2017—-2018 (PQ%) in the Dnipro river basin

VY T011 3Ke yac, Mo KapTax-cxeMax O9iKyBaHUX BEJTMIMH MOKHA 3/[IICHIOBATH
MPOTHO3 IMapiB CTOKY YW MaKCUMAaJbHUX BHUTpPAT BOJAW BOAOMULIA, ix
WMOBIpHICTh HACTAHHSA Y Oy/Ib-SIKOMY ITYHKTI PO3IVIAyBaHOI TEPUTOPIi, He3a-
JIE?KHO BiZIOYBAIOThCS TaM CIIOCTEPEIKEHHS 32 PIYKOBUM CTOKOM YU Hi.

Kapru-cxeMu OYiKyBaHUX TiIPOJIOTIYHUX XapaKTEPUCTHUK Ta iX HMO-
BipHICHUX OI[IHOK IIOPIYHO CKJIAJIJAl0ThCSA OIEPAaTUBHUMH CIyKOaMu
MIPOTHO3YBAHHSA 1 BYACHO IEPEIAIOTHCA IO JIEPIKABHUX CTPYKTYP Ta Bifmo-
BiiHUX cJIy>k0 YKpaiHU 1070 OIIHKH 30H MiJBUINEHOI HeOe3IeK! Ta 3Iiki-
CHEHHSI 3aXOJ[iB IO 3aXUCTY BiJi MOKJIUBUX TiPOJIOTIYHUX PUBUKIB Y BUT-
JIA/l 3aTOIUVIEHHS IABOJKOBHMH BO/JAMHU HACEJIEHUX IIYHKTIB 1 00’€KTIiB
TOCIIO/IAPCHKOTO TPU3HAYEHH .

MOsKIHUBICTH OI[IHKY 30H 3aTOIIEHHSA ypOosIaHAIiadTiB i 4ac BUCOKUX
BOJIOIITh IIOB’A3aHA 3 3IyYEeHHAM TONOrpadivyHUX KapT MicreBocTi (mpu
BUKOPUCTaHHI TeXHOJIOTiH reoingopmaniiiaoi cucremu, ['IC) Ta HasgBHICTIO
OYiKyBaHUX MaKCHUMaJIbHHUX PiBHIB BOJAM BOJIONULIA, CIPOTHO30BAHUX 3a
KOMIUIEKCHUM METOOM JIOBI'OCTPOKOBHUX ITPOTHO3IB MaKCHMaJIbHUX BHTDAT
BOJIY BOJIOIILIb.
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Exon020-2i0poxivMivHa xapakmepucmuka 600 pivox daceitny
JIninpa. J1is1 aHastisy TijpoXiMigHOTO PesKUMY Ta €KOJIOTIYHOI OITiHKH AKOCTI
BO/IY pivoK OaceiiHy /IHimpa 3a 6araTopiuHui mepioz] crocTepeskeHb (1990—
2015 pp.) NpUAMAaIKCA JaHi IIOCTIB MOHITOPHHIY TiJIpPOMETEe0POJIOTIYHOI
cry:x6u JICHC Ykpainu, Jie IpoBOJIAThCS CIIOCTEPEKEHHS 3a TiJIPOJIOTITHUM
PEeXMMOM Ta TiAPOXIMIYHUMHY MOKA3HUKAMH BOAU. AHTPOIIOT€HHOMY BILIMBY
MiZIaeThes Bech O6aceiH p. JHimpo, ocobsmBo tioro ypbosaHmmadTu, anie,
Ha HaIly [yMKy, HAaHOUIBII MOTY>KHUM € I|efl BIUIMB HA TEPUTOPIii HIKHBOI
yactrHU JIHINPa, /1e 30cepe/sKeHa OCHOBHA Maca IPOMHUCIIOBHUX ITiIITIPUEMCTB.
OT:xe, HUKUE HaBeIeHO IIPUKJIA/T PO3PaXyHKIB caMe JJis 1Ti€l uacTunu J{Hinpa.

J17151 XapaKTEPUCTUKH TiAPOXIMIYHOTO PEXKUMY Ta OIIIHKH €KOJIOTIUHOTO
crany Hwuxaboro /[Himpa AocitijiKyBaBcs TiApoxiMiuHUN ckiaz p. Mokpa
MockoBka — 3amnopixksa (13358), Iarynenp — Kpusuii Pir (13361), Camose
(13362), BoBua — cMmT BacuibkiBka (13354) ta p. Costona — c. HopomasitiBka
(13356).

Jl;isi BU3HAUYEHHS CY4acHOTO €KOJIOTIYHOTO CTaHy HuX OO’€KTiB Ta
MOKJIMBUX €KOJIOTIYHHX PHU3UKIB Oysia oOpaHa OILiiHKa €KOJIOTiYHOI SIKOCTI
IIOBEPXHEBHUX BOJI.

Exosioriuda oIiHKa SKOCTI BOAMU [O3BOJIAE JaTH BIiAMNOBIAI Ha Taki
Ba)KJIUBI 3allUTaHHs, SIK €KOJIOTIYHUN CTaH BOJHOIO O0’€KTa A IOTped
PI3HHX BOJIOKODHCTYBauiB, HAMNPSAMOK B3MiH SKOCTI TOBEPXHEBUX BOJ
Yy XPOHOJIOTIYHOMY Ta IIPOCTOPOBOMY pO3pi3i, BUBHAUUTH BeJIUYUHY
AQHTPOIIOTEHHOI /il Ta e(PEeKTUBHICTH BOIOOXOPOHHUX 3axo/iB. Exosioriuna
OIliHKa SIKOCTI BOAM BHUKOHAHA BiAIOBIAHO 710 «METOAUKH €KOJIOTIuHOi
OITIHKM SIKOCTi IIOBEPXHEBUX BOJ, 3a BiIIOBIIHUMH KaTeropissMu» [19] 3a
cepeiHIMU Ta HAWTIPIIUMU 3HaYyeHHAMU. Ha OCHOBI TiipOXiMiYHUX JaHUX
1 IPOBeEHNX PO3PAXYHKIB cepeIHbOPIYHUX Ta HAUTIPIINUX (MaKCUMaIbHUX
ab0 MiHIMaJIPHUX) TTOKA3HUKIB SAKOCTI BOJU OJiepKaHi YHCeJTbHI 3HAUEHHS
KJIaCiB Ta KaTeropii AKOCTI JOCIKyBaHUX BOJ 110 coboBomy (I ), Tpodo-
canpobiosoriaaomy (I,) Gyokax i G0Ky crnenudiuHuX 3a0pyAHIOIOYHX
PEYOBHH TOKCUYHOI il (Ig), a TaKO’K BIZMIOBIZIHMX IHTErPAJIbHUX IHAEKCIB I

BigmoBinHO 110 KpuTepito 3a0pyJHEHHS KOMIIOHEHTAMU COJIBOBOTO
CKJIaJly 3a cepeAHIMH DIiYHUMHU 3HaYeHHAMH (Tabsu. 1) y piuni Moxpa
MockoBKa crocrepiraBcsi I xiac 1 kaTeropiss sikocTi BOAHM, TOOTO BOIH
BiIMiHHI 3a CTaHOM Ta JIy;Ke YHCTi 3a CTYIIEHEM YHCTOTH, Y 76 % BUIIAJIKIB,
IT ks1ac 2 kareropis sikocti 3adikcoBaHa y 12 % Bunaakis (Boju ay»xe 100pi
3a CTAHOM, YHCTi 3a CTymeHeM uucTOTH) Ta Il Kylac 3 Kareropist sSKOCTi
(Bozin 0Opi 3a cTAaHOM, TOCUTH YKCTI 3a CTylleHeM YucToTH). IToripiieHHs
SIKOCTI BOAM BiJIOYBa€ThCs 32 PAXyHOK 30UIBIIEHHS KUIBKOCTI SIK XJIOPHU/IB,
TaK i cysbGatiB, AKICTh BOAU 3a UM MTOKa3HUKOM 3HUKYEThCs 70 11 kiacy
2-3 KaTeropii, 0cOOJIUBO ¥ 2007—2009 POKH.
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Tabauusa 1

Knacudikairis sskocTi Bogu y cybbacetini Hixuboro JlHinpa 3a cepeaHiMu
3HAaYeHHAMH IOKa3HMKIB cOIb0BOTO 010Ky (1)

Howmep Knac sikocti | Kateropisi Eonorira knacudpikauis o
} YacroTta, %
nocra no I AKOCTI 3a cTaHoM 3a CTyneHeM YncToTU
| 1 BiAMiHHi ayxXe YncTi 76
13358 2 ayxe Oo6pi uncTi 12
1]
3 no6pi [OCUTb YUCTI 12
1 BiAMiHHI Ayxe YncTi 50
13361 2 ayxe nobpi yucTi 46
1]
3 [obpi [OCUTb YUCTi 4
| 1 BiAMiHHi ayXe YncTi 90
13362
1l 2 ayxe nobpi yucTi 10
4 3a0BiNbHiI cnabko 3abpyaHeHi 54
13354 1]
5 nocepeHi nomipHo 3abpyaHeHi 46
4 3aJ0BINbHi cnabko 3abpyaHeHi 70
13356 1]
5 nocepeHi NOMipHO 3abpyaHeHi 30

V¥ Gacetini p. Iurynbis (Tabs. 1) crioctepirases I kiac 1 KaTeropist akocTi
BOJI, TOOTO BOJM BiIMiHHI 3a CTAHOM Ta Jy’K€ YKCTI 32 CTYIIEHEM UHCTOTH,
y 50-90 % BunajKis, II xiac 2 kareropis skocTi 3agikcoBaHa y 10-40% Bu-
mazakiB (Boau Ay»ke m00pi 3a CTAaHOM, YHCTI 32 CTYIIEHEM YKMCTOTH). Y IIYHKTI
p. Iurynenps — m. Kpusuii Pir y 1998 poui 3adikcoBaHO HOTipIIEHHS AKOCT1
o 1T xiacy 3 xateropii (Bogu m00pi 3a cTaHOM, JOCUTDh YHCTi 3a CTYIIEHEM
yucrotn). [ToripiieHHs SKOCTI BOJIM BiJI0YBA€EThCA 32 PAXYHOK 30UIbIIIEHHS
KUTBKOCTI XJIOPH/IiB, SIKICTh BOJIH 32 IINM ITOKA3HUKOM 3HIKy€eThes 0 11 kita-
cy 2-3 Kareropii y 2006—2007 pokax. CTocoBHO Oaceiiny p. BoBuoi MoskHa
BiI3HAUNTH, 110 criocTepiranucs Boau III kinacy 4 xkarteropii (3am0BibHI 3a
CTaHOM, cJ1abKO 3a0py/AHEH] 3a CTYTIEHEM YUCTOTH) ¥ 50-70 % BUIIAJKIB, 5 Ka-
Teropis sikocTi 3adikcoBana y 30-46 % BUMAAKIB (BO/IU TIOCEPEIHI 3a CTAHOM,
MOMipHO 3a0py/iHeHi 3a cryneHeM yucToTH). [loripimeHHs sSIKOCTi BOAY Biji-
OyBa€eThCSA 3a PaXyHOK 30UIBINIEHHS KiJIBKOCTI CyIb(aTiB Ta XJIOPU/IIB.

3a cepefHiMu pivHUME TPO(PO-canTpobioIOTITHUME TOKa3HUKAMU, OJI0K
I, MOXxHa BIIMITUTH HaWTIPIIMH CTaH IOBEPXHEBUX BOJ OaceliHy p. BoBuoi,
Jie 3a pociimpkyBanui nepiox I kiacy 2 kateropii sikocti (Boau Ay»ke J10-
Opi 3a craHOM, YHCTI 3a CTYIIEHEM YHCTOTH) 20-40 %, III ki1acy 4 xarteropii
(3amoBisibHI 3a cTaHOM, €1a0KO0 3a0py/IHEH] 3a CTylleHeM YHCTOTH, B~ - Me-
30canpoOHi 3a canpobHicTIO, eBTpodHi 3a TpodHicTIO) y 60-80 % BUIAAKIB.
HaiiGinbmuii BHECOK y OJI0KOBMI iHeKC I, poOuin mpo3opicTh, a30T aMo-
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HillHUH, ocdop docdariB, HixpoMaTHA OKUCHIOBAHICTh, IOKAa3HUKH SKOCTI
SIKUX MaiKe y Bcl poku csaranu IV knacy 6 kareropii.

Bogu Gacetiny IHTYsIbLIsI TaKOXK Y 15-25 % BHUIIAJIKIB BiTHOCATHCS /10
III xmacy 4 xaTteropii (3a710BiIbHI 3a cTaHOM, c1abKO 3abpy/IHEH] 3a CTyTie-
HeM 4HCTOTH, [3”-Me30canpobHi 3a carrpobHicTio, eBTpodHi 3a TpodHICTIO).

3HAUHUN BHECOK Yy TIOTIPIIEHHS SIKOCTI BOAM poOsATh crienudivyHi 3a-
OpyIHIOIYi PEYOBUHU TOKCHYHOI fil. 3a cepeHiMU PiYHUMHU 3HAYEHHIMU
6sroxoBoro innekcy I, (tabs. 2) Boxu p. Mokpoi MOCKOBKH 32 {OCIII/IKYBaHU
niepion criocrepiranucs I1 kinacy 3 kaTeropii (100pi 3a cTaHOM, OCUTD YKCTI 3a
cTymeHeM YucToTH) y 68 % Bunazxkie, a Boau III kiacy 4 kareropii (3a10BiIbHI
3a CTAaHOM, CJIaOKO 3a0py/IHEHi 3a CTYIIEHEM YKCTOTH) Y 32 % BHUIIAJIKIB.

Tabauus 2

Kitacudikartis sikocti Bogu y cybbacetini Husxaboro /[Hinpa 3a cepegHiMu
3HAYEHHSMU MOKAa3HUKIB OJIOKY crienudiuHuX 3a0py/THIOIOUNX PEYOBUH

TOKCUYHOI il (Is)

EkonorivyHa knacudikauis
Howmep Knac sikocTi Kareropist YacToTa,
nocta no I, AKOCTI 33 CTaHOM 3a cTyneHeMm %
uncToTU

1 3 nobpi [OCUTb YUCTi 68
13358

Il 4 3a00BIMbHI cnabko 3abpyaHeHi 32

2 nyxe pobpi 4ucTi 50

1]
13361 3 nobpi LOCUTb YMCTi 47

Il 4 3a/10BiNbHi cnabko 3abpyaHeHi 3

I 2 nyxe pobpi 4uCTi 56
13362 3 nobpi [OCUTb YUCTI 40

1]

4 3a/10BinbHi cnabko 3abpyaHeHi 4

1l 3 no6pi [OCUTb YUCTI 88
13354

11} 4 3a/10BinbHi cnabko 3abpyaHeHi 12

1 3 nobpi [IOCUTb YUCTi 78
13356

1 4 3a[0BiNbHI cnabko 3abpyaHeHi 22

OnunuuHi 3HaueHHs sikocti Boau III kiacy 5 kaTeropii ciocrepiraiucs
y 2007 Ta 2000 pokax. Haiiblibunii BHeCOK y 610k0BUM iHAEKC I, pobuin
MiJIb, IMHK, XPOM, KIJIBKICTh SIKHMX y OLJIBIIOCTI POKIB HOTIipIIyBajia sIKiCTh
Bogu o IIT kimacy 5 karteropii. KoHneHTparrii 3ariza 3arajbHOT0, (DEHOJTIB
JI03BOJISIIOTH BiHecTu Boy Bif II kacy 3 xaTteropii ta II xiracy 2 kareropii.
ITokpallleHHs AKOCTi 3a IIUMU IIOKa3HUKAMH He BiMidaeTbes. Y p. IHryzenb
Bozu III kacy 4 kareropii (3a710BiIbHI 32 cTaHOM, ¢1a0KO0 3a0py/THEH] 3a CTy-
MeHeM YKUCTOTH) y 3-4 % Bumaaki. HaliGu1pnii BHECOK y OJIOKOBUM iH/IEKC
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IS pobOUIM Mifih, IMHK, MapraHellb, KITbKICTh AKKUX Ha BCIX MOCTaX ¥ BCi pOKH
roripinyBasia sikictb Boau y Mexxax Big III kiacy 5 kareropii mo V kiacy
7 kaTeropii. KoHIileHTpallii 3aj1i3a 3araIbHOrO Ta XPOMY JI03BOJISIOTD BifHe-
ctu Boay Bix II kitacy 3 kateropii zio 111 kiacy 5 karteropii. 1li 3abpygHo04i
PEUYOBHHU MAalOTh 3HAYHWUH BILJIMB 1 HA MOTIpIIEHHs SIKOCTI BOAU OacerHy
p. BoBuoi. ¥ Tabs1. 3 HABOAUTHCA CTaH JIOCIIPKYBAaHUX PIYOK 32 iHTErpaib-
HUM ingexcoMm (I,) 3a cepeiHiMU 3HAUEHHAMH 32 JOCTIIXKYBaHHM Mepiof.

3a imTerpambHuUM iHzexkcom (I,) 3a cepeAHIMM 3HAYEHHAMM 3a
JIOCTiKyBaHUH mepios sAKicTh Bogu pP. Mokpoi MockoBku Biamomizaia
IT xwiacy 2 xareropii (19 %) Tta 3 xareropii (81 %). OnuHUYHI 3HAYEHH:
IIT xmacy 4 kareropii Bimmivanucsa y 2007 pormi. fkicte Bojgu B baceliHi
p.- Iarynens Bigmosimana II wmacy 2 karteropil (25-54%) Ta 3 KaTeropii
(46-71 %). Ha nocry Iarynenp Kpupuii Pir (tabs. 3) crocrepiraerbes 4 %
noBToproBanocrer III knacy 4 xareropii. Akicts Bogu B Oacelini p. BoBua
(Tabs. 3) Bigmosizasa I1 knacy 2 kateropii (30-48 %) Ta 3 kareropii (46-60 %).
Crocrepiraerbes 6-10 % umnankis III knacy 4 xaTeropii. 3HauHUI BHECOK
y TOTIpINIEHHS SIKOCTI BOAU POOJIATH PEYOBUHH TPOGO-carnpobioIoTiyHoTo
010Ky Ta OJIOKY 3a0pYTHIOIOUNX PEYOBUH TOKCHYHOI JIii.

AHastorivHi po3paxyHKu Oy BUKOHAHI i1 ycix cyObaceiiHiB /[Himnpa
[20], pe3ysibTaTu mpecTaBieHi Ha puc. 8.
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Tabauusa 3

Knacudikaris sxocti Boau y cyobaceitni Hinxaporo /IHinpa 3a
inTerpanbHuM ingexcoM (1) 3a cepeHiMU 3HAYEHHAMUI

EkonorivyHa knacudikadis
Howmep Knac sikocTi Kareropis YacToTa,
nocra no I AKOCTI 3a cTaHoM 3a CTyMneHeM YncToTU %
2 ayxe [o6pi yucTi 10
13358 1]
3 nobpi [OCUTb YUCTI 81
' 2 nyxe [o6pi YNCTI 25
13361 3 nobpi [OCUTb YNCTI 71
1l 4 3a/10BiNbHi cnabko 3abpyaHeHi 4
2 nyxe pobpi YnCTI 54
13362 1]
3 nobpi [OCUTb YNCTI 46
2 nyxe [o6pi yucTi 30
1]
13354 3 nobpi [OCUTb YACTI 60
11 4 3a[0BiNbHI cnabko 3abpyaHeHi 10
2 nyxe pobpi yucTi 48
1]
13356 3 nobpi [OCUTb YUCTi 46
1 4 3a10BiNbHi cnabko 3abpyaHeHi 6

BucHOBKU 10 po3airy

JHIIpo — ofHA 3 HAMOUIBIIMX PiYOK €Bpomw, Bo/030ip SAKOI OI[HIOIOTH
BEJTMUMHOI0 504 THC. KM2, a OacelH il 0XOIUTIOE 48 % TepuTOopil HaIIIO1 JiepKaBH.
Ha rtepuropii 6acefiny /lHillpa po3TalioBaHi MPAKTHYHO BCi BEJIMKI MiCTa
Vkpainu, a OTke, W HaWOUIbIIIA KiJIBKICTh ypOaHi30BaHUX TEPUTOpIH. AH-
TPOITOTEHHA JisIbHICTh Ma€ 3HAUHUH BILIUB Ha BOAH P. JIHIIPO, IKa € OCHOBHUM
JIPKEPEJIOM BOJIOTIOCTAYAHHSI BEJIMKUX ITPOMUCIIOBHX IIEHTPIB YKpaiHu.

IMpakTruHa Ta HAyKOBA 3HAYMMICTH OTPUMAHUX PE3YJIbTATIB IS CO-
iaJIbHO-eKOHOMIYHOTO PO3BUTKY YpPOOIaHAMIA]TIB MOJIATAE Y HACTYITHOMY:

e IIpaKTUYHA peasizallis MeTOly BHU3HAUYEeHHs HMOBIDHICHHX Xapak-
TEPUCTUK BECHSIHOTO BOOMI/IA /I03BOJISIE TOKPAIIUTHA BOIOTOCIOIAPCHKY
o0cTaHOBKY B JIHIMPOBCHKOMY perioHi YKpaiHM Ta 3aBYaCHO OI[iIHHUTHU
MOJKJIHBI TiIPOJIOTIUHI PUBUKH Bij MMPOXO/?KEHHs BECHSIHOIO BOJIOII/IJIA Ta
MO?KJIMBUY BIUIMB Ha HUX 3MiH KJIiMary;

e TepUTOpiaJIbHE JOBIOCTPOKOBE MPOTHO3YBaHHA (i3 3aBYACHICTIO 710
20-40 Ai0 i 6i/1bIIIe) MAKCHMAaJIbHUX BUTPAT Ta PiBHIB BOAH, 00’€MiB, CTPOKIB
BECHSHOTO BOJIOILIISA /IJIs1 PiYOK B OaceliHi [IHIIpa € KOPUCHUM JIJIsl paHHBOI
OIIIHKHU I1aBOJIKOBOI CHTYyaIlil K Ha OKPEMHUX piduKax, Tak i Ha TepPUTOPii
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B I[i7IOMY IIDX BU3HAYEHHI MOKJINBOTO PO3JIUBY PiYOK i BAHUKHEHHS 3aIDO3HU
M TOIUIEHHS 3aIJIABHUX Ta IPUMICHKUX TEPUTOPIN;

e JIOCJTiIKeHHS KiTbKICHUX 1 IKICHUX ITOKa3HUKIB, BU3HAYEHHs BILIBY
BOJTHOCTI Ha €KOJIOTIYHWH CTaH BOJHUX 00’€KTiB OaceiHy JlHimpa 103B0OJIsE
pO3poOUTH peKOMeHAallii IMOo/0 3IMCHEHHsS 3aXOMdiB i 3amo0iraHHs
MOXJTMBHUX HETATUBHUX 3MiH Ta MOJIIIIIIEHHS iCHYI0YOro iX crany. JlockoHasa
TiPOEKOJIOTIUHA OIliHKA Cy4acHOTO CTaHy BOJHUX 00 €KTIiB OacelHy Mae€ sk
€KOJIOTIUHMH, TaK i comiayibHU edekT y Oesmelli 3abe3redyeHHsT MUTHOIO
BOJIOIO CIIO>KWBAYiB HA TepUTOPiil ypbosaummadTie 6aceiiny /[Himpa.
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HayKOBe BUIIAHHA

Maxcumenko Hazis BacuniBHa Kouanos Exyapy OsekciiioBuy
IIxapy6a Auton /IMUTpOBUY Kysuk Irop Pomanosuu

AuacoB Axzpiit Bopucosua KyspminoBa Anacracis OpiiBaa
Besconnuii Biraniii JleoHinoBuu Kymenko Jlinis BikropiBHa
BiryusoBa Mapis Hasapyk Mukosna MukosaiioBuy
Bosapun Mapis Bosogumupisaa Hexoc Asuta HaymiBHa

Bypuenko Csitiana Bosogumupisaa OBuapyk Basepis AnatosiiBHa
Bacwrrok Pyciiana MuxaitiBHa IMaceunwii Iletep

BepHepoBa €Ba Ilepecaapko Binina AnarosiiBHa
BopouiH Biazicias Onekcanzposuu  PyGamek FOcruna

Tosro;10600Ba Onena OnekcanzipiBia  CemaHuikoBa €Ba

Tomruii Mapusa BonoaumupisHa Cenn Kases

I'peuxo Asina AnyipiiBHa Cxpuran Anna IOpiiBHa
3Barinnesa Kapuna Onekcanzpisia  YrTkina Karepuna BoryanisHa

HMomna Jlacio IMapux Jlo6omup IlerpoBuu

Kuuyk Hatauis CepriiBa Yeprammua Hajis Isanisua

Kiemy Anacracisg AsarosiiBaa IIakxip3anosa yKaunuerra PammiiBHa
Kosass Ipuna MuxaitniBHa IInakiBcska Ipuna MupoHiBHa

3EJIEHO-BJIAKUTHA THO®PACTPYKTYPA B MICTAX
MOCTPAITHCBKOI'O ITPOCTOPY: BUBUEHHS CIIAJIIINTHA
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