AHOTAIIISA

bypuenko C. B. KoHcTpykTuBHO-reorpadiyHi OCHOBU ONTHUMI3allli 3eJIeHO1
iHbpacTpykTypu Micta XapkiB. — Kpamidikamiiina HaykoBa mpails Ha MpaBax
PYKOTIHCY.

Hucepraniist Ha 3700yTTS HAyKOBOTO CTYIEHS JokTopa ¢iutocodii 3a
cnemianpHicTIO 103 Hayku nipo 3emmto ([Mamy3p 3uanb 10 — [pupoaandi Hayku). —
XapkiBchbKHM HallioHaIbHUN yHIBepcuTeT iMeHi B. H. Kapasina, M. Xapkis, 2023.

JocnimkeHHs: 32 TEMOIO JucepTallii mpoBOAWIOCH BIpoaoBxk 2018-2022 pp.
BIIMOBITHO /10 IUJIAHIB HAYKOBO-JOCHIIHUIILKUX POOIT Kadeapu eKOJIOTIYHOIO
MOHITOPUHTY Ta 3amoBiAHOI crpaBu, MikHapoaHoro Mnpoekty «INTENSE -
KoMiiekcHa JOKTOpChbKa IIKOJA 3 EKOJIOTIYHOI TOJITUKH, MEHEKMEHTY Ta
TEXHOEKOJIOT11» 586471-EPP-1-2017-1-EE-EPPKA2-CBHE-JP Iporpamu
Epa3myc + Ta npoexkty Mixnaponnoro Bumerpaacekoro ponay «3eneHo-roinyoa
iH(pacTpykTypa y Mictax KpaiH konumHboro CPCP — BuBuYarouMm crnaauiuHy Ta
JIOCBIJT KpaiH Buierpaacbkoi 4eTBIpKU».

Martepianamu A aucepTaliiHoi  poOOTH  CIYKWJIM ~ BIAKPUTI  JaHl
KaJIaCTPOBOTO TOJILTY, T€HEepaIbHUI TUTaH MicTa XapkKiB, 310paHi Ta ompamboBaH1
aBTOPOM ITiJ] Yac eKCTICAUIIMHNX Ta KaMepaJIbHUX €TaITiB JaHl Mpo 00’ €KTH 3€JICHO1
1H(pacTpykTypH. Orisin HAyKOBO-METO0JIOTTHHOTO OJIOKY OYJI0 B3SITO 13 HAYKOBUX
3aKOPJIOHHUX Ta BITYM3HAHHMX IMyOdiKaiid Ta Te3 KoHdepeHiii. HopmarusHo-
paBOBUI OJIOK MpPOaHaII30BaHO 3 BUKOPUCTAaHHAM BinmoMocTeil BepxoBHoi Panu
VYkpainu, KaGinety MiHicTpiB YKpaiHu, raiay3eBux BiIOMCTB. OLIHKY €KOJOTTYHUX
byHKI1# 3e1eH01 1HPpacTpyKTypH OyJI0 MPOBEAECHO Ha OCHOBI Cy4aCHUX HAYKOBUX
METOJUK JOCHIIXKeHb (OIllHKa 3a0€3MeUeHOCTI, TMOMVIMHAHHS BYTJICII0), JaHUX
7abopaTOpHOTO aHami3y (BIUIMB Ha SKICTh TMOBEPXHEBOTO CTOKY), HATypHHUX
BUMIPIOBaHb (IIyMO3aXWCT), JAHUX JUCTAHIIIITHOTO 30HIyBaHHA 3emili Ta ix
nojanpuoi  oOpoOku y reoiHGopMaliiiHOMY mporpamMHoMy 3a0e3nedeHH1
(BU3HAUEHHS  HOPMAJII30BAaHOTO  BETETAIlIMHOTO  1HJEKCY, MPOCTOPOBOTO

dbopmyBaHHs €deKTy TEIIOBOIO OCTPOBA).



Y poboti Oynu mocTaBieHI Ta BUPINIEH! Taki 3aBAaHHA: Y3arajlbHEHO
MDKHApOJAHUNA Ta BITYM3HSHUM JOCBiL 3 peamis3amii KOHLEMIIi 3eJeHol
1HQPACTPYKTYpH MICBKUX TEPUTOPii; BU3HAYCHO Ta MPOAHAI30BaHO 3aKOHOJIaBUY
OCHOBY JIJI BUKOPUCTAHHS KOHIIEMII1 3€JIeHO0] 1H(PaCTPyKTypH; BCTAHOBJICHO Ta
OXapaKTePU30BaHO 00’ €KTH 3€JICHOI 1HQPACTPYKTYpH; PO3p00JIEHO KOHIICNTyaIbH1
MIJIXOAH 10 PO3POOKH 3eJIeHOi IHPPacTPYKTypu M. XapkKiB, 0a3yr0OUMCh Ha OLIHII
BUKOHAHHS 3€JICHOI0 1H(PACTPYKTYpOIO €KOJIOTIYHUX (yHKIIH Ta chopMOBaHO
KOMILJIEKC METOJUK TMPOBEJAEHHS TOCIHIJKEHHS; MPOBEACHO IOIMEPEAHIO OIIHKY
HasBHOI 3€J€HOI 1HPPACTPYKTypu M. XapKiB; MPOBEIACHO OI[IHKY EKOJOTTYHHUX
byHKIIN 3eneHoi 1HQPACTPYKTypH: OIIHEHO pPIBEHb 3a0€3MEUEHOCT] HACEJICHHS
3€JICHOI0 1H(PACTPYKTYpOIO 3arajlbHOr0 KOPUCTYBaHHS, OLIIHEHO BHUKOHAHHS
IIYMO3aXHUCHOI (DYHKIII, OYMCTKHA IOBEPXHEBOIO CTOKY, BYIJIELEBOi €MHOCTI
(mornuHaHHA Ta 30epiraHHsl BYTJICII0) HA MOJEIBHUX JUISHKaX Ta (GOpMYyBaHHS
eeKTy TeIIOBOr0 OCTPOBY 00’ €KTIB 3€JI€HOT IHPPACTPYKTYpH M. XapKiB B LIJIOMY;
OOTpYHTOBAHO CTpaTEriyHl HAMPSMU Ta ONTHUMI3alllifHI 3aX0au 1Sl 3a0€3MeUeHHS
GyHKIIOHYBaHHS €IMHOI 3€JI€HO1 1HOPACTPYKTYpH; pO3pOOIEHO JOKAIbHI aJpecHi
Kecu ISl pi3HUX pailioHiB M. XapKiB Ha OCHOBI MPOBEACHOI (DYHKIIOHAIBHOI
OIIHKY 3€JIeHOT 1HPACTPYKTYPH.

VY po0oTi pO3KPUTO MOHATIHHO-TEPMIHOJIOTIUHI OCHOBM KOHIICTINi 3€JICHO1
1HQpAaCTPyKTYypH Ha OCHOBI aHai3y MIXKHAPOJHOTO Ta BITYU3HSHOIO JOCBIIY
pPO3pOOKH Ta BUKOPUCTAHHS KOHIICTIIIT 3eJ€HO1 1HPPACTPYKTYypH. Y MIKHAPOIHIN
MPaKTULl HAWOUIbII HIMPOKO MOLIMPEHUM € TEpMiH, sIKU Hajgae €Bporneiichbka
KOMICISI — CTpAaTeriyHo CIUIAaHOBaHAa MepeXka MPUPOJHUX 1 HaAMIBIPUPOIHUX
TEPUTOPIA 3 IHIIUMU EKOJIOTIYHUMH OCOOJHMBOCTSIMHU, PO3pOOJICHa Ta 3/aTHA
HA/JaBaTH MIMPOKUI CHEKTP €KOCHCTEMHHX IOCTYT, TaKUX SK OYHUIICHHS BOJIH,
HIATPUMKA SKOCTI MOBITPsI, 3a0€3MeUeHHs MICIb I BIAMOYUHKY Ta IOM SIKIICHHS
HACJTIIKIB 3MIHM KJTIMATy 1 ajianTaiii 0 HbOTO. Y BITUM3HSHIN JIiTepaTypl TEPMiH
«3eneHa 1HQPACTPYKTypa» 3HAXOAUTHCA B CTajli aKTUBHOTO JOCIIJKCHHS 1

BUKOPHCTAHHS, OCKUIBKH JI0 PO3BUTKY KOHIIEMIIIT 3€7I€HOT IHPPACTPYKTYpHU TUTAHHS



YIOpaBIiHHSA 3€JC€HUMHM 30HaMHU MICTa BHU3HAYANOCh, SIK «O3CJICHEHHSI» Ta
«6maroyctpiit». L{i TepMiHU 1 Hapa3i BUKOPUCTOBYIOTHCS y 3aKOHOAABCTB1 Y KpaiHu.

[IpoananizoBaHO HOPMATHBHO-NPABOBY 0a3zy 3 MUTaHb peajizarii KOHIIEIIil
3eneHo1 IHPpacTpyKTypu. ABTOpOM BHUBYECHI HOpMATUBHI, OyaiBeIbHI, €KOJOTIYHI,
CaHITApHO-TITIEHIYHI Ta 1HII JOKYMEHTH; IpOaHaIi30BaHO Cy4YacH1 BITUM3HSHI
1HIIIATUBHU 100 KOHIIEMIIT 3eJeH01 iHPpacTpyKTypH.

VY3araJlbHEeHO KOHCTPYKTHBHO-TeorpadiyHi MAXOAU JO MOXKIMBOCTEH
onTUMI3aIlli 3eJeHoi 1HPPACTPYKTypu MicTa XapKiB Ha OCHOBI JIBOX TOJIOBHHUX
KpUTEpIiB, $KI BHUCYBAIOTbCA JO OO’€KTIB 3€J€HOi 1H(PACTPYKTypu Le iX
0aratoyHKI1OHAJIbHICTh Ta 3B’ SI3HICTb.

Jlo exosoriuHuX (YHKIIIH, IO BUKOHYE 3eJieHa 1H(PpacTpyKTypa BiIHECEHO
HACTYIIHI:

- 3a0e3neyeHHs MICbKOT0 HACEJIEHHS 3€JIEHOI0 1H(PACTPYKTYPOIO 3arajJbHOro
KOPHUCTYBaHHS;

- IIyMO3axHCHa (PYHKIIS;

- OYHCTKA MOBEPXHEBOT'O CTOKY;

- TOTJIMHAHHA BYIJIELO;

- BIUIMB Ha OpMYyBaHHA €(EKTy TEILIOBOTO OCTPOBA MICTa.

BusHnaueHo, 1m0 3a0e3neuyeHHs 3B SA3HOCTI 3€JE€HOI  1HPPACTPYKTypH,
(bopMy€eTbCS TMOCTYHNOBO IUISAXOM CTBOPEHHS HENEPEpPBHUX CMYT 3€JIEHOT
1H(PACTPYKTYPH AOCHIIKYBaHOI TEPUTOPII.

Po3pob6ieno anroputm po30ymoBH 3eleHOI 1HGPACTPYKTYpH BIAMOBIIHO 0
OCHOBHHX KPHUTEPIiB 00’ €KTIB 3€JI€HOT IHPPACTPYKTYpH — Oarato(pyHKIIIOHATIBHOCTI
1 3B’s3HOCTI. IIpoananizoBaHo mpoOjeMu (YHKIIOHYBAaHHS HAasBHOI 3€JIEHOT
1H(DpacTpyKTypH.

CucteMaTU30BaHO 00’€KTH 3€J€HOI 1HPPACTPYKTYypHU BIAMOBIIHO [0
YKpaTHCHKOTO 3aKOHO/IaBCTBA Ta OyAiIBEIIbHUX HOPM, TAaKOX 00’ €KTH PO3IJICHO Ha
TPH TPYIIN:

- «IApa» — MIChKI MapKu, CajJul, CKBEpU, OO0’ €KTH MPHUPOIHO-3aMOBITHOTO

dboHmy, cCaHITAPHO-3aXHCHI 30HH,



- «KOpUIOpW» — JIIHIWHI 3aXUCHI HACAJKEHHS, EKOKOPUIOPU B MEKaX MICTa,

- «MaJti 00’ eKTH» — 3€JICHI JIJaXH, 3eJICHI CTIHU, IOIIOBI Ca/lH, 3eJICH1 TApPKOBKH,
03€JICHEH1 OCTPOBM O€3MEeKU, MOJYJIbHE O3€JICHEHHs (HE BMMAaraloThb BiJIBEICHHS
3HaYHUX TEPUTOPi) BIAMOBIAHO 10 (PYHKIIOHATHHUX Ta TEPUTOPIATBHHUX
0COOJIMBOCTEH.

[IpoananizoBaHO €KOJIOTIYHI Ta COIllaJbHO-€KOHOMIYHI (yHKIT 00’ €KTIB
3e7eHoi IH(QPACTPYKTypH, HAJIaHO 1X XapaKTEPUCTHUKY.

Busnaueno, mio rmiom@a 00’€KTIB 3€JIeHOi 1H(PPACTPYKTYpH 3arajibHOTO
KopucTyBaHHs y M. XapkiB ckiamae 4077,8 ra. Po3monaun o0’€KTiB 3€leHOi
1H(PACTPYKTYpH Ma€ HEPIBHOMIPHHMI XapakTep B aJAMIHICTPaTUBHUX paiioHaX
Micta. CIOCTepIraeThcsi BAKOPUCTAHHS TAKUX 00’ €KTIB 3€J1€HO1 IHQPACTPYKTYPH K
3€JIH1 Jaxu, 3€JIeHI CTIHW, 3eJeHl MapkoBku Tomio. IIpoTe, yacTuHa 0O0’€KTIB
3e5IeHO01 1H(QPACTPYKTYpH HasiBHA Y HEBEIMKUX KUTbKoCTsX (1-3 miT.), abo B3araii
BIJICYTHS (JIOIIIOB1 cajin).

O1iHEeHO BIUIMB 3€JIEHO1 1HQPACTPYKTYpH Ha:

- AKICTh TIOBEPXHEBOI'O CTOKY Y MICTI Ha MPUKIIAJl BUKOPUCTAHHS 3€JICHUX
JaXiB €KCTCHCUBHOTO THITY,

- 3MEHIIICHHS PiBHS IIYyMY,

- TMIOTJIMHAHHS BYTJICIIIO,

- 3HUKEHHS €(eKTy TEMI0BOro OCTPOBA.

BusnaueHo, mio 3eieHi Jaxd eKCTEHCHMBHOTO THUIYy 37aTHI OYHWIATH
MOBEPXHEBUI CTIK, IPOTE Ui (PYHKIIS 3aJI€XKUTh Bl YMOB iX (PYHKI1OHYBaHHSI.
[linTBEpIPKEHO 3AATHICTh JIHIMHUX 3aXUCHUX HACAJKEHb, K 00 €KTIB 3€JICHOI
1H(pacTpyKTypH 3MEHIIYBAaTH PIBEHb IIyMy B HaceleHoMy MyHKTI. Ha mpuxmani
00’€KTIB MPUPOIHO-3aMOBIAHOTO (POHAY Ta JICOBUX HAca)KeHb B MEXKaxX MicTa
pO3paxoBaHO OOCATH MOTJIMHAHHS BYTJICITO 3 aTMOCc(epHOro moBiTps. Po3pobiieno
MIPOCTOPOBY MOJIENb PO3MOITY €(PEeKTy TEIUIOBOTO OCTPOBA MICTa Ta PO3MOALTY

3€JICHUX 30H Ha OCHOB1 HOPMaJIi30BaHOTO BEreTalllitHOTO 1HIEKCY.



OOrpyHTOBaHO BUKOPHMCTAHHS KOHIICTIIi 3€JeHOl 1H(PPacTpyKTypu MicTa
XapkiB A 3a0€3MeueHHs CTajJoro po3BUTKY ypOOCHUCTEMHU, HA OCHOBI BUKOHAHHS
HEI0 €KOJIOTTYHMUX (PYHKITIH.

Po3po6ieHo nokanbH1 MPOEKTH CTBOPEHHS 00’ €KTIB 3eNIeH01 1HPACTPYKTYpH
JUIs 3a0€3€UEHHs] HEPO3PUBHOCTI MEpEX1 3€JEHUX 30H, MIJBUILEHHS CTYIEHS
O3€JICHEHHSI TEpUTOpii Ta BHUKOHAHHS IHIIMX €KOJIOTIYHUX Ta COLIaJIbHO-
eKOHOMIYHUX (yHKIii. g pailoHIB 3 HAWHIKYUM CTYIEHEM O3CJICHEHHS Ta
3a0€3MEeYEHHs] MICBKOTO HACEJIEHHS 3€JICHOK 1H(PAcCTPyKTypOK 3arajbHOIO
BUKOPUCTAHHS  3alpOlOHOBAHO JIOKajdbHI KeWicu 3 po30ydoBU  3€JICHOi
1H(QPACTPYKTYpH, TaKMX SK OOJIAIITYBaHHSA, CTBOPEHHS MICBKOIO casny,
peKpealliifHoi 30HU Ta BIJHOBJICHHS 3arjiaBu piuku. [[s 3a0e3neueHHs QyHKIIIT 3
OUYMCTKH CTOKY 3aIlPONIOHOBAHO O0JIAIITYBAHHSA JOUIOBUX Ca/IiB B Mexax Micta. [{ns
3MEHIIEHHS €(EeKTy TEIIOBOrO OCTPOBAa Ta PEryJIIOBaHHS MOBEPXHEBOIO CTOKY
3alpOIIOHOBAHO BUKOPUCTAHHS 00’ €KTIB 3€JIeHO01 1HPACTPYKTYPH Y IPOMHUCIOBUX
30Hax Micta. Po3po0ieHo pexoMeHiailii 3 00J1alTyBaHHS MOAYJIBHOTO O3€JICHEHHS
JUIs.  3MEHUIEHHS €(EeKTy TEIUIOBOr0 OCTPOBY, OUHUCTKM Ta PETYyJIOBAHHS

IMOBCPXHCBOI'O CTOKY.

KuarouoBi cioBa: 3eneHa iH(pacTpykTypa, 3elieHa 30Ha MicTa, 3eJeH1
HacaJKeHHs, ypoonanamadt, ypooreocucrema, IpoOCTOPOBUI aHalli3, TUCTAHIIIHE
30HJyBaHHS, Bi3yalli3allis, BEKTOPHMI IIap, MIChbKE CEpPEIOBHINE, ONTHUMI3AILiS,
naHama@THO-TEXHIYHA CHUCTEMa, THUI MICIIEBOCTI, E€KOJOTTYHUI MEHEIKMEHT,

CTaJIui PO3BUTOK.



ABSTRACT

Burchenko S. V. Constructive and geographical bases of the optimization of the
green infrastructure of Kharkiv. — Qualifying scientific work on manuscript rights.

Dissertation for obtaining the scientific degree of Doctor of Philosophy in
specialty 103 Earth Sciences (Degree in 10 — Natural sciences). — V. N. Karazin
Kharkiv National University, Kharkiv, 2023.

Research on the topic of the dissertation was carried out during 2018-2022 in
accordance with the plans of scientific research works of the Department of
Environmental Monitoring and Protected Areas, international project “INTENS —
Integrated Doctoral Program for Environmental Policy, Management and
Technology” 586471-EPP-1-2017-1 -EE-EPPKA2-CBHE-JP Erasmus+ programs
and the project of International Visegrad Fund “Green & Blue Infrastructure in post-
USSR Cities: Exploring Legacies and Connecting to V4 Experience”.

Materials for the dissertation were open data of cadastral division, the general
plan of the city of Kharkiv, data on green infrastructure objects collected and
processed by the author during the expedition and chamber stages. The review of
the scientific and methodological block was taken from scientific foreign and
domestic publications and theses of conferences. The normative-legal block was
analyzed using the information of the Verkhovna Rada of Ukraine, the Cabinet of
Ministers of Ukraine, and branch offices. The assessment of the ecological functions
of green infrastructure was carried out on the basis of modern scientific methods of
research (assessment of green zone’s provision, carbon sequestration), laboratory
analysis data (impact on the quality of surface runoff), field measurements (noise
protection), data of remote sensing of the Earth and their further processing in
geoinformation software (determination of the normalized vegetation index, spatial
formation of the heat island effect).

The following tasks were set and solved in the work: international and domestic
experience in the implementation of the concept of green infrastructure of urban

areas was summarized; the legal basis for using the concept of green infrastructure



is defined and analyzed; green infrastructure facilities have been established and
characterized; conceptual approaches to the development of green infrastructure of
the city of Kharkiv were developed, based on the assessment of the performance of
ecological functions by green infrastructure, and a complex of research methods was
formed; a preliminary assessment of the available green infrastructure of the city of
Kharkiv was carried out; an evaluation of the ecological functions of green
infrastructure was carried out: the level of public provision of green infrastructure
for public use was assessed, the performance of the noise protection function, surface
runoff treatment, carbon capacity (absorption and storage of carbon) in model areas
and the formation of the heat island effect of green infrastructure objects in the city
of Kharkiv were evaluated as a whole; strategic directions and optimization
measures to ensure the functioning of a single green infrastructure are substantiated;
local address cases were developed for various districts of Kharkiv based on the
functional assessment of green infrastructure.

Conceptual and terminological foundations of the concept of green
infrastructure are revealed in the work based on the analysis of international and
domestic experience in the development and use of the concept of green
infrastructure. In international practice, the term given by the European Commission
1s the most widely used - a strategically planned network of natural and semi-natural
areas with other ecological features, developed and capable of providing a wide
range of ecosystem services, such as water purification, maintaining air quality,
providing places for recreation and mitigation of the consequences of climate change
and adaptation to it. In domestic literature, the term “green infrastructure” is at the
stage of active research and use, since before the development of the concept of
green infrastructure, the issue of managing green areas of the city was defined as
“’greening” and “improvement”. These terms are currently used in the legislation of
Ukraine.

The legal framework for the implementation of the concept of green

infrastructure has been analyzed. The author studied regulatory, construction,



environmental, sanitary and hygienic and other documents; modern domestic
initiatives regarding the concept of green infrastructure are analyzed.

Constructive-geographical approaches to the possibilities of optimization of the
green infrastructure of the city of Kharkiv are summarized on the basis of the two
main criteria that are put forward for green infrastructure objects, namely their
multifunctionality and connectivity.

The environmental functions performed by green infrastructure include the
following:

- providing the urban population with green infrastructure for public use;

- noise protection function;

- surface runoff cleaning;

- carbon absorption;

- influence on the formation of the heat island effect of the city.

It was determined that ensuring the connectivity of green infrastructure is
formed gradually by creating continuous strips of green infrastructure of the studied
territory.

An algorithm for the development of green infrastructure was developed in
accordance with the main criteria of green infrastructure objects - multifunctionality
and connectivity. The problems of functioning of the existing green infrastructure
are analyzed.

Green infrastructure objects have been systematized in accordance with
Ukrainian legislation and building regulations, and the objects have also been
divided into three groups:

- “cores” — city parks, gardens, public squares, objects of the nature reserve
fund, sanitary protection zones,

- “corridors” — linear protective plantings, eco-corridors within the city limits,

- “small objects” — green roofs, green walls, rain gardens, green parking lots,
green safety islands, modular landscaping (do not require the allocation of

significant areas) in accordance with functional and territorial features.



The environmental and socio-economic functions of green infrastructure
objects are analyzed, and their characteristics are provided.

It was determined that the area of public green infrastructure facilities in the
city of Kharkiv is 4,077.8 hectares. The distribution of green infrastructure facilities
is uneven in the administrative districts of the city. The use of such green
infrastructure facilities as green roofs, green walls, green parking lots, etc. is
observed. However, some of the green infrastructure facilities are available in small
quantities (1-3 units) or are completely absent (rain gardens).

The impact of green infrastructure on:

- the quality of surface runoff in the city on the example of the use of green
roofs of the extensive type,

- noise reduction,

- carbon absorption,

- reduction of the heat island effect.

It was determined that green roofs of the extensive type are capable of cleaning
surface runoff, but this function depends on the conditions of their operation. The
ability of linear protective plantings as objects of green infrastructure to reduce the
noise level in the settlement has been confirmed. On the example of nature reserve
fund and forest plantations within the city, the volumes of carbon absorption from
atmospheric air were calculated. A spatial model of the distribution of the heat island
effect of the city and the distribution of green zones based on the normalized
vegetation index has been developed.

Is substantiated the use of the concept of green infrastructure of the city of
Kharkiv to ensure the sustainable development of the urban system, based on its
performance of ecological functions/

Local projects for the creation of green infrastructure facilities have been
developed to ensure the continuity of the network of green zones, increase the degree
of greening of the territory and perform other ecological and socio-economic
functions. For areas with the lowest degree of greening and providing the urban

population with green infrastructure of general use, local cases of green



infrastructure development, such as arrangement, creation of a city garden,
recreation area and restoration of the river floodplain, are proposed. In order to
ensure the sewage treatment function, it is proposed to arrange rain gardens within
the city limits. To reduce the heat island effect and regulate surface runoff, the use
of green infrastructure facilities in the city's industrial zones is proposed.
Recommendations for the arrangement of modular landscaping to reduce the heat

island effect, cleaning and regulation of surface runoff have been developed/

Keywords: green infrastructure, green zone of the city, green plantings, urban
landscape, urban geosystem, spatial analysis, remote sensing, visualization, vector
layer, urban environment, optimization, landscape and technical system, landscape

type, environmental management, sustainable development.



