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AHOTAIIIA
OCOBJIUBOCTI ®OPMYBAHHS 1 ®YHKIIIOHYBAHHS 3EJIEHOI
IHOPACTPYKTYPU M. PUT A (JIATBIS)
Maprapura BYT'TAKOBA

KBanidikauiitna po6ota «OcobnuBocti hopmyBaHHS 1 G yHKIIIOHYBAaHHS 3€J1€HOT
iHppacTpykTypu M. Pura (JIatBisi)» Mictuth 44 cTopiHky, 4 po3ainu, 2 miapo3auu, 3
tabnuirl, 17 pucynkis, 10 BukopuctaHux jxepen ta 3 104aTKU.

Mema pob6omu: BU3HAYUTH 0COOIMBOCTI opMyBaHHA Ta PyHKIIOHYBaHHS 3] y
M. Pura Tta mopiBHATH 3a0€3MEUEHICTh HACEJICHHS 3CJIEHUMHU 30HAMHU Yy pI3HUX
aJMIHICTPATUBHUX OJIMHMIIIX MICTA.

Axmyanvnicmos memu. 3eneHa iHGPACTPYKTypa BUKOHYE DPSI €KOCHCTEMHHX
GyHKIIH y MICTaX TOMY BaXXJIMBO aHATI3yBaTH CUTYAIIiI0 3 3a0€3MeYEHICTIO HACEICHHS
3€JICHMMHU HACaJKEHHSIMU ISl CTAOLUTLHOTO PO3BUTKY MICBKUX TEPUTOPIi.

3aeoanusa. TlpoBecT HaTypH1 JOCHIIDKEHHS 3€JeHOl 1H(PACTPYKTYpH,
IIPOaHAII3yBaTU CTATUCTHYHI JaH1 MPO TUIONIY 3€JIEHUX 30H PI3HUX paiioHIB M. Pura,
o0 3ade3neuenocti HaceneHus 31.

Memoou. PobGoTa BKIIIOYAE aHAIITUYHHHN, MOPIBHAIBHUNA, METOIOJIOTTYHUN Ta
NPAKTUYHUN METOIHU JTOCITIIKEHHS.

Pesynemamu. J1ns po6otu Oyno B3sATO 6 aAMiHICTpaTUBHUX pailoHiB M. Pura, 1o
KOXKHOTO 3 SIKMX OYyJIO pO3paxoBaHO IUIONIY BiJIMOBIAHOT 3€JICHOI 30HM Ta KUIBKICTb
HacesneHHs. [InsxoM MareMaTUYHUX PO3PaxyHKIB CITIBBITHONICHHS TUIONII 10 YHCIIa
MEIIKAHIIIB TOTO YH 1HIIIOTO pailoHy Oyi0 BHUSBICHO I10: HalOUIbII 3a0e3neueHnmu 31
SABIIIOTHCSL 5 paiioHIB 13 6. 3aramom MIiCTO MOKHA BBakaTH 0Ope 3abe3nedeHum 3l.

OxpeMo BUSIBIICHI i OmMCcaH1 OKpeMi JIoKallii, sk exemerTa 3.

3EJIEHA TH®PACTPYKTYPA, 3EJIEHUU IHJEKC, YPBOCHCTEMU,
KIIMAT MICTA, EKOCUCTEMHI IIOCJIVI'N.



ANNOTATION
FEATURES OF THE FORMATION AND FUNCTIONING OF THE GREEN
INFRASTRUCTURE OF THE CITY OF RIGA (LATVIA)
Marharyta BUHAKOVA
Qualification work "Features of the formation and functioning of the green
infrastructure of the city of Riga (Latvia)" contains 44 pages, 4 chapters, 2 subdivisions,
4 tables, 17 figures, 10 used sources and 3 appendices.

The purpose of the work: to determine the specifics of the formation and
functioning of Gl in the city of Riga and to compare the provision of green areas to the
population in different administrative units of the city.

Relevance of the topic. Green infrastructure performs a kind of ecosystem
functions in cities, therefore it is important to analyze the situation with the provision
of green spaces to the population for the stable development of urban areas.

Task. Conduct field studies of green infrastructure, analyze statistical data on
the area of green zones in various districts of the city of Riga, regarding the security of
the population of GI.

Methods. The work includes analytical, methodological and practical methods.

The results. For work, 6 administrative districts of the city of Riga were taken,
for each of which the area of the corresponding green zone and the number of the
population were calculated. Through mathematical calculations of the ratio of the area
to the number of residents of one or another district, it was found that: 5 out of 6 districts
are the most equipped with social services. In general, the city can be considered well-
supplied with social services. Separate locations were identified and described

separately as elements of Gl.

GREEN INFRASTRUCTURE, GREEN INDEX, URBO SYSTEMS, CITY
CLIMATE, ECOSYSTEM SERVICES.
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BCTVII

Axmyanvrnicms memu. PO3BUTOK 3e1€HOI IHPPACTPYKTYPH B MICTaX € BaXKIUBOIO
OCHOBOIO i1 (hOpMYBaHHsI CIPHUSTIAMBUX YMOB ICHYBaHHS HAcCelICHHS Ta CTBOPEHHS
OanaHcy B ypOaHHOMY KiiMaTi. ['OJJOBHUMHM MPOCTOPOBUMHU CTPYKTYpaMu TMPHUPOTHUX
TepuTOopii Micta Pura e: mapku, Jicu, JIICOMApKH, CKBEpH, Caau, OEperosi JHII Ta
OCTpiBKH. 30a1aHCOBAHICTh MIXK IUIOIIAMH IMX 30H Ta UIUTbHICTIO HACEJIEHHS HAIPSIMY
BIUTMBAE HA EKOJIOTTYHY CHTYAIIi0, a SIKIIIO BOHA MOPYIIICHA B BiJl' €MHY CTOPOHY JI0 YaCTKU
31, To e MOXKe CIPUUMHUTH 037114 HACHIAKIB: 30UIbIICHHS PIBHS BYIJIEKUCIOrO rasy,
MIBUIIICHY ITYMO130JIA1110, 3a0pyAHEHHS BOJOWMHUIIL, TOTIPIIICHHS 3I0POB’ sl HACEJICHHS,
CKOPOYEHHSI MOMYJIALIT MIChbKOT (hjI0pH Ta ayHH, 3aTOIJICHHS TEPUTOPIii, 3CYBH Ta HIIIE.
Tomy BapTO cIiIKyBaTH 3a CTATUCTUYHUMHU MTOKa3HUKaMH, BYaCHO iX aHajIi3yBaTH, 00 11e
Jla€ MOKJIMBICTh CTBOPIOBATH HEOOXi/IHI MPOrpaMu Ta HaNpsiMU B po3BHUTKY 31 110 Toro,
SK CUTYaIlls] MOXKE CTaTH KPUTUYHOIO 00 HEBUPIIIATIBHOIO.

Tema xBamidikaiiifHoi poO0oTH — 0cOOJMBOCTI (opMyBaHHS 1 (DYHKIIIOHYBAHHS
3eneHoi iHGpacTpykTypu M. Pura (JlaTBis).

Mera 1 3aBnanHs po6oTu. Buznauntu ocobmuBocti popmysanns 31 B micti Pura ta
3pOoOWTH aHAJIITUIHE TTOPIBHAHHSA PiBHS (DYHKITIOHYBAaHHS 3€JICHUX 30H B PI3HUX palOHax
MicTa.

3aBnanHs. 3poOUTH OIJISI HAYKOBOI JiTepaTypu Ha Temy: «OcoOauBOCTI
dbopmyBaHHS 1 GYHKIIIOHYBaHHS 3eNieHOi iHPpacTpykTypu M. Pura (JIatsis)», mpoBectu
OTISIIOBUM aHAITI3 MPHUKJIA/IIB 3€JICHUX 30H MICTa, BUKOHATH MaTeMaTU4HI PO3paxyHKU
3a0e3MeueHOCT] HACEICHHS 03€JICHEHUMU TEPUTOPIIMU MiCTa, 3pOOUTH BUCHOBKH.

OO0’ €eKT HOCTIKEHHS — MTApPKH, CKBEPH, JTICOTIApKH, JIICH, OEperoBi JIiHii, caauow.

[IpenmeT mocimKeHHS — OIliHKa OCOOIMBOCTEH (hOpMYBaHHS Ta (PYHKITIOHYBAaHHS
3ereHoi iHdpacTpykTypu B M. Pura.

OcHoBHa TimoTe3a (MOCTAaHOBKA MPOOJIEMHU) MAOCHIHKCHHS — SKIIO BYacCHO

MPOBOJIUTA MOHITOPUHT 3a0€3MEUYCHOCTI HACEICHHS 3€JICHOI0 1H(PACTPYKTYypOIO B



M. Pura, To MokHa 3ao0IrTH MOXKIIMBUM €KOJIOTTYHUM HACIiJIKaM JI0 TOTO, SIK CUTYyaIlis
MOJKE€ CTaTH HEBUPILIAIBHOK (PO3pOOUTH HEOOXITHI MPOEKTU Ta PEKOMEHALIi 100
noJirnieHHs crany 3I).

Meroau pocnimkenHs. PoOoTta BKiIIOYae TEOPETHYHI 1 MPAKTHYHI METOIU
JOCITIKEHHSI.

HaykoBa HOBU3HA ofiep KaHUX pe3ynbTaTiB. Brepiie O0yino npoBeeHo po3paxyHKu
1010 3a0€3MEeYEeHOCTI KOXKHOTO OKpPEeMOro pailoHy Micta Puru o6’ekramu 3eneHoi
HPPACTPYKTYpH.

[IpakTyHe 3HaUEHHS OJIepKaHUX pe3yibTatiB. OaepikaHi pe3yabTaTi MalOTh OyTH
BUKOPHUCTAH1 K apryMEHT JUIsl MOJAIbIIOTO BIPOBAPKEHHS MPOEKTIB MIOJO0 CTIMKOrO
PO3BUTKY MiCTa B TaTy3i 3eJICHO1T IHPPACTPYKTYPH, a came, BPETYJIIOBaHHI IO 3€JICHUX

Haca/PKEeHb y KOXKHOMY paiioHi M. Pura.



PO3JILI 1

AHAJIITUYHUN OT'JISIJT HAYKOBUX ITYBJIIKALIIN T10 TEMI
«OCOBJIMBOCTI ®OPMYBAHHS I ®YHKIIOHYBAHHS 3EJIEHOI
[HOPACTPYKTYPU M. PUT'A (JIATBIA)»

3eneHa iH(QpacTpykTypa — 1€ CIUIAaHOBAaHA Mepexka 3eeHUX (MPUPOIHUX)
OPOCTOPIB, KA YAaCTKOBO, a00 TMOBHICTIO MOEIHYEThCS 3 IHIIMMH 00’ €KTaMu
HaBKOJIMIITHBOTO cepeaoBuia. Jlo ckmamy 31 BKIIOYArOTHCS 3€NeHi 30HU, CUHI 30H1 Ta
IHIIII €IEMEHTH Ha3€MHHUX TEPUTOPIN CUTLCHKOT Ta MiChbKOT MictieBOCTiI [1].

VYkpaiHa B OCTaHHI POKH SIBISETHCS aKTHBHUM YYaCHHUKOM CTpaTeriéi cTajoro
PO3BUTKY, SIKi BKIIFOYAIOTh MNPOrPaMH JUIA IOKPAIIECHHS CTaHy CKOCHUCTEMH 3a
JOTIOMOTOF0 03eJICHEHHS MICT. Tak HaBiTh B HAIIMX JIOCTI/DKCHHSX [IOTO Ta MHUHYJIOTO
POKY BH3HA4aBCs BIUIMB 00’ €KTIB 3€JIeHOI 1HPPACTPYKTYPH Ha SKICTh MMOBEPXHEBOTO
CTOKYy Ha MpHUKIaAl 3elleHuX naxiB M. XapkoBa ([omatok 1) Ta mnepcnexkTuBU
BUKOPUCTAHHS 3€JICHUX JaXiB B YMOBax 3MIHU KIIMAaTy JUIsl CTAJIOrO PO3BUTKY MICT
(Jomatok 3). Lli excnepumeHTH Mokaszanu, mo BiuB 3l Ha ekocucreMy Mmicra Ta
KOHKPETHO Ha OJIaKMTHY iH(QPaACTPyKTypy Mae ayske Barome 3Hadenns [10]. Tomy cin
IPOBOAUTH sIKOMOTa OUIbllIe MOHITOPUHTIB 100 (YyHKIIOHYBaHHS 00’€kTiB 3l B
Hamux wmicrax [2]. OkpiM 1poro Oyii0 MPOBEACHO POOOTY 3 OIIHKH NPHYHMH Ta
HaCIIIKIB JICOBUX IMOXeX B XapKiBChKik obnacti (JlomaTok 2), ne Oyio MpuBEICHO
HU3KY PEKOMEHJAIN MoA0 iX 30epeKeHHs. AJDKE JIC BIIIrpae Ie BaroMimry pojb y
(byHKITIOHYBaHHI €KOCUCTEMHUX MOCHYT [3].

BaxxnuBuM y 111 OIIHIII TaKOX € aHalli3 PiBHA PO3BUTKY 3CJICHUX TEPUTOPIH
MicTa B iHIUX KpaiHax. Hanpuxman, JlaTsii, kpaini €sponeiickkoro Coro3y, sika BKe
0arato pokiB MPAIIOE€ B PO3BUTKY IIi€1 TEMH.

JlaTBist HEOTHOPA30BUH YUACHUK MIKHAPOJIHHUX MIPOEKTIB 32 TEMOIO MOB’ I3aHOIO

3 PO3BUTKOM 3€J1eHO1 iHppacTpyKTypu. [i mapku Ta 3e/eHi 30HU 6araTboX MiCT, Y TOMY
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yucii micta Pura, BXoasTh 10 ckinany €Bpornencbkoi ekonoriynoi Mmepexi Natura 2000,
SKa TMPOBOJUTH TOCTIMHUNA MOHITOPUHT EKOJOTIYHOIO CTaHy Ta BIPOBAIKYE
IPHUPOIOOXOPOHHI 3aX0.IU 33 1 30epekeHHs Tepuropii 31 [4].

3a BKITFOUEHHSMH OKPEMHX 3aXO/IiB 100 TUTAHYBAHHS TOJITHKH €KOJIOTIYHOTO
Ta PerioOHaIbHOTO PO3BUTKY y Pu3i BianoBigae acomiairis «3eiaeHa cBo6oaa». B ocHOBI
CTpaTerii opraHizailii JeKUTh METa — JOCIITH TAPMOHIYHOTO CIIBICHYBaHHS JIIOJUHU
3 MPUPOJIOIO Ta HABKOJIUIIIHIM cepeoBuiiem [5].

[Tpoektn Minnpupoaun €Bpornerickkoro Coro3y 31 CTpaTerisiMi pPO3BHTKY
3esieHol 1HPpacTpykTypu B Pusi Mmictarh B co0i JOBrodacHi Ta KOPOTKOYACHI
NPIOPUTETH rajay3eBOl MOJITUKH, TOJIOBHUMHU 3 HUX €:

o pO3po0Ka 3arajibHOT CTPATEriYHOT OCHOBH;

° JOCITIJDKeHHST e(DEKTUBHOCTI OKPEMHX €JIEMEHTIB MICBhKO1 3€JICHOT
iHppacTpykTypH (361p J01110BOT BO/M, OaraTro)yHKI[IOHAIBHICTh 3€JICHUX 30H, 3€JICH1
JaXy Ta CTIHU TOIIO);

o 1HTEerparlis Mmaxoay 3eJeHol IHGPACTPYKTYPH B MIChKE TIJIaHYBaHHS;

o MOKPAIIEHHS SKOCTI €KOCHCTEMHHUX IMOCTYT Ta JOCTYMHOCT! Y BEIMKUX
IPUPOTOOXOPOHHUX TEPUTOPILX;

o 1HTerparis miaxoay 3ejeHoi IHPpacTPYKTypH B JICOBE TOCIOIAPCTBO Ta
TPAHCIIOPTHI CUCTEMH JIJIS IOKPAIIISHHSI 3B’ SI3HOCTI cepeIOBUII iCHYBaHHS [9].

I3 mporpecyrodnx MPOEKTIB Ha CHOTOJHINIHIN JIeHb, MOKHA HABECTH IPHUKIIA]
nitoui mporpamu kommanii Group 93 31 «Ctpaterii ctamoro po3BuTky Micta Puru mo
2030 poky», B Ky BXOAUTH €KOJOTIYHUN OTJIS MPUPOIHUX TEPUTOPIM Ta pecypciB
Micta [8]. PoOoTa BKIJIFOUa€e ONMUC Ta JOCIIIKEHHS KOXKHOI KaTeropii 00’ €KTIB 3¢JICHOT
iHbpacTpyKTypH:

— Jlicu. YV Pusi micm 3abe3neuyrorh oxopoHy ¢uopu ta daynun HC,
CTaOUTI3YIOTh TEMIIEPATYPHO-BOJOTICHUNA PEXHUM MiICTa, 3MEHIIYIOTh BIUIMB BITPY,

SMCHINYIOTh 336py,[[HeHH$I Ta IIyM, 3aA0BOJBHAIOTH CCTCTHYHI 3aIuTH HaCCJICHH:I,
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MO3UTUBHO BIUIMBAaIOTh Ha (I3UYHE Ta TMCHUXIYHE 3J0pOB’s JIOJel, 30epiraroTh
KyJbTYpHI I[IHHOCTI 3€JIEHUX HACaJKEHb, 3a0€3Meuyl0Th JOAATKOBY BapTICTh Y
TYpPUCTUYHIA ramy3i. 3rigHo 3 iHopmarlliero, HagaHow Jlep:kaBHOI0 Ciyx’0010
micoBoro rocnogapctBa Ha 2020 pik, Pu3zi Hanmexxuth moHaj 4 THC. ra JiciB Ha
aJMIHICTPATUBHIN TEPUTOPIl MiCTa, a TAKOX 57 TUC. ra jicy B PU3bKOMY perioHi, SIKUM
ynpasisie SIA "Rigas mezi".

- Jliconapku. Jlo HUX HaleXaTh: BKPUTI JepeBaMH TEPUTOPii 3araibHOTO
KOpPHUCTYBaHHS (BIJIOYMHKY, CIOPTY, TYpU3My) pI3HOTO piBHA OJlaroyctpow. Y
Jicomapkax CreuiajJbHO CTBOPIOETHCS 1HPPACTPYKTYpa, siKa MOTpedye peryispHOro
yTpuMaHHA Ta oHoBieHHs. SIA "Rigas mezi" ynpasnsie 10 nmiconmapkamu Purn.

— 3eneni HacapKeHHs. [ poMajichbKi 3eneHl HacapkeHHs Puru (mapku, caau
1 ckBepu) oxorutoroTh 0au3bko 300 ra Teputopii Micta, To6TO 2 % YyCIX MICBKHX
3eJIEHUX Haca/pKeHb 1 JiciB jume 1,2 % miomti teputopii micta. 226 ra 3eJeHux
Haca/PKeHb PHU3BKOTO MICHKOTO MYHIIUIAIITETY YIPABISETHCS, MIATPUMYETHCS 1
po3BuBaeThest SIA "Rigas mezi".

- Cimeitni caanbu. CiMelHUM cajl € TUMYAaCOBHUM BHJIOM BHUKOPHUCTaHHS
TepuTOpii. €AMHUX 000B’A3KOBHX IMpaBUJ B Pu3i mpo BUKOpUCTaHHS CIMEHHHUX CaJliB
HE MPUUHATO, 1 B pe3yJIbTaTi CaJI0B1 TEPUTOPii BUKOPUCTOBYIOTHCS 1 03€JICHIOIOTHCS
JTy’K€ TO-PI3HOMY.

- Oco0MBO OXOPOHIOBaHI TPHUPOJAHI TepuTopii. B amMiHiCTpaTUBHHUX
Mekax MicTa Pura 3HaxoasThCs TpHU OCOOIMBO OXOPOHIOBAaHI PUPOIHI TEPUTOPIi, IO
BXOJISITh JIO MEPEkK1 OXOPOHIOBAHUX MPUPOIHUX TEPUTOPIM €BPONEHCHKOTO 3HAUCHHS
(Natura 2000). Ipuponmuunii mapk «llifiopa (IIpuMoOpchKHii)», SKUH SK TPUPOIHA
3aMoBilHA TEPUTOPISA BKJIIOYAE KOJMINHI TMPUPOJHI 3amoBimHHUKU: BaxapOyi,
Hayrasrpisa, Beryrayrasa, Syamuemc. Ha tepuropii micta Puru takoxx 3HAXOAUTHCS

npupoaHMi 3anoBigHUK Kpemepi, sikuii Haxkans He BxoauTh 10 Natura 2000.
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- Mikpobap’epu. Ha  Tepurtopii  micra  Purm  ctBopeno 12
MIKpPO3aIMoOBI1IHUKIB, SIKI IPU3HAYEH] JJIs1 HEBEIUKUX OI0JIOTTYHO I[IHHUX TEPUTOPIH,
JUISL OXOPOHHU PIIKICHUX 1 OXOPOHIOBAHUX CEPEJOBHIL, MICIb MPOKUBAHHS BUAIB a00
poMOBMIN. IX 3aranbHa miuoma cTaHOBUTH 34,5 ra. II'aTh Mikpo3amoBiTHUKIB
3HAXOJAThCS Ha TepuTopii IIpuMOpCHKOro NpupoIHOro Napky.

— OctpoBu. 3 TOUYKM 30py 30epekeHHs OI10JOTTYHOrO0 PI3HOMAHITTS
BOXIMBUMU TEPUTOPIAIMU € OCTpoBU JlayraBu, ski po3TamioBaHi 3a MeXKaMu
ICTOpUYHOrO UEHTpY Puru. bionoriyHo IiHHI OUITHKM TakoXX MOKHA 3HAaWTH Ha
octpoBi Pytku 1 Kynunbcana. BaxinBe 3HaueHHs U1l OpHITOQayHH MicTa Ma€ OCTPIB
lyp. Ilimx 4Yac MOHITOPUHTY BOOIUIABHUX NTaxiB, OPraHi30BAaHOTO JUPEKIIIEI0
Pusbkoro BuIbHOTO MOPTY Ta mpoBeneHoro IHcturyTtom Oionorii JlaTBiiickkoro
YHIBEPCUTETY, BCTAHOBJICHO, 10 Ha ocTpoBi Kypku cdopmyBanacs crabiibHa Ta
3pocTaroya MoIMyJIsiis CpibasacThX YahoK.

- Jlyru. CouibHI JIYKM TaKOX MaroTh OiojoriuHe 3HadeHHs. lle BakiuBa
TEPUTOPIS JJII OXOPOHHU SK MTAXIB, TaK 1 POCIUH - TaJsiBUHA TEPUTOPIi aepoapOMY €
HAaWBXKJIMBIIIOK 3 TOYKH 30PY PI3HOMAHITHOCTI BHUIIB POCIHH 1 CEpPEIOBHUIIL
ICHYBaHHSI.

- VY30epexokst. 3 TOUKH 30py O10JI0TTYHOTO PI3HOMAHITTS HaWOLIBII IiKaBi
TepuTopii Puru 3ocepemxeni Ha y30epexoki Pusbkoi 3aToku bantificbkoro mops. Tyt
BUSIBJIICHO 9 THUITIB MiCIIb ICHYBaHHS, K1 0COOJMBO OXOpOHSAIOTHCA B JIaTRii, 1 13 BuiB
MICITb ICHYBaHHS €BPOTIEHCHKOTO 3HaYeHHS. Maibke Bce y30epexoks Pu3bkoi 3aToku
po3TamioBaHe Ha TepuTopii mpupoaHoro mapky Ilifiopa (ITpumopcrkoro) [6].

Cmucok mporpam 3a ydacti M. Pura ta B mimomy JIaTBii 3 METOI0 PO3BHUTKY
3eNIeH0-0JaKUTHOI 1HPACTPYKTYPH MOXKHA TIEpepaxoByBaTH Oe3KiHeUHO. Tak, MPOEKT
life+twiette qomoMmir y cTBOpeHHI1 mapKy 3ariaBu [[BieTe. Ake BiH CTaB aKyMyJTIIOBaTH
Boau JlayraBu B 20-KiTOMETpOBil cTapiii JOJIWHI, 3MEHIIYIOUM iX BIUIMB Jai 3a
Teuiero. Ha Teputopii mpupoaHoro mapky BUSIBIEHO 12 0COOJHMBO OXOPOHIOBAaHUX

BUJIIB POCIIHH 1 TBapuH, Outbie 40 BUIB NTaxiB 1 7 GI0TOMIB, 10 OXOPOHSIOTHCS B
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€Bponi. Huni 3enena mepexa mapky Bkitodae 333 tepurtopii — 4 3amnoBigHuKH, 4
HalllOHaJIbHI mapku, 239 3aka3HUKIB, 37 MNPUPOJHUX TMApKIB, 9 3amoBITHUX
JaHAIAQTHUX ~ TEpUTOpid, 7 3aMOBIAHUX MOPCBKMX TepuTopii Ta 24
Mikpo3anoBinHuku. Hazemui teputopii Natura 2000 3aiimarots 12 % (787 729 ra)
3araipHOI Tiomi Jlateii. Ha mux TepuTopisix OIIOTH pPi3HI PEKUMU OXOPOHHU Ta
YIPaBIiHHS — BiJl MiHIMAJIbBHUX OOMEXEHb B OXOPOHIOBAaHUX JIAHAIA(THUX 30HAX 0
NOBHOi 3a00pOHU TOCHOJAPChKOI JISJIBHOCTI B 3amoBifHUMKax. Tox poOota

CTpaTeTiYHUX MPOrpaM aKTHBHO PO3BUBAETHCA Ha TepuTopii JlaTsii Ta micta Pura [7].
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PO3JILT 2

METOU OLIHKH ®OPMYBAHHS TA ®YHKI[IOHYBAHHS 3EJIEHOI]
IHOPACTPYKTYPU B PU3I

1106 OIiHUTH HACKLIbKKA €(EKTHBHO MpaIlO€ CHCTEMa 3aXOMIB 30epe:KeHHs
O10pI3HOMAHITTA 32 JIONOMOI'OI0 CTBOPEHHSI Ta PO3BUTKY 3€JIEHUX 30H B MIcTI Pura,
HEJ0CTAaTHBO 3POOUTH TCOPETUYHHH OTJsAM. [[7s CTBOpEHHSI MOBHOIIIHHOI KapTUHU
JOCJIJPKEHHSI, 0yJI0 00paHO BU3HAYEHHS 3a0€3MeUeHOCT] HACEICHHS TUIONICIO TapKiB,
caaiB, Ta HmMUX 00’ekTiB 3. Ane B po3paxyHkax He OyliM BUKOPHCTAaH1 MICHKI
KJIQJIOBUIIA, Yepe3 Te, IO iX 30Ha HEJOCTAaTHHO O3eJICHEHA 1 OUTBIITY YACTHUHY IUIOIII
3aiiMa€e TepuTopist moxoBaHHs. OKpiM IBOT'0 HECTAOUTPHIMH 3€JICHUMH HacaPKCHHSIMHU
SBJISIIOTHCS  MIKPOPAMOHHI TMOCAJKH Ta TOOJWHOKI JIepeBa, fAKI TaKOX He Oyiu
BUKOPHUCTaH1 B €KCIIEPUMEHTI.

Jlns pocnigy OyB MPOBENCHUH CTATUCTUYHUN 301p JMaHMX TMPO YHMCENIBHICTH
HACEJICHHS] KOXKHOTO paloHy MiICTa Ta IUION] MPUCYTHIX Ha HUX OKPEMHX 3E€JICHHUX
IUISHOK. 3a JIOMOMOTOI0 MPOTpaMu CYMYTHUKOBHUX 3HIMKIB Google-Ilnanera 3emus
OyJI0 po3paxoBaHO TMPHUOM3HY IUIONIY KOXKHOTO 3 JICIB Ta MapKiB, IUIONII SKUX HE
BHU3HAYAIKCS Y 3arajbHUX JaHUX Ta/a00 exosioriyaux mpoekrax Nature 2000.

J171s1 Bi3yallbHOTO CIPUHHATTS TEPUTOPIi, TPAKTHIHUM METOA0M OYJI0 CTBOPEHO
KaprorpadiuHi TBOPY paliOHyBaHHS MICTa Ta UTIOCTpallii KOHKPETHUX 00’ €KTIB 3€1eHOT
1HGPaACTPYKTYpPH.

MarteMaTu4Hi po3paxyHKH TPOBOJWIKCS 3TIHO 3araJbHOTPUMHATOT OILIIHKH
1HICKCY 3€JICHUX HACaJKEHb SK BITHOIICHHS TUIOIII 10 KIILKOCTI JTIoiei. BucHOBKH 3a
pe3yNbTaTaMu po3paxyHKiB Oyiu 3po0eHi 3riTHO €BPONEHCHKIX HOPM OO0 MPaBUII

o3eJieHeHHs TepuTopii micTa [9)].
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PO3JILI 3

PE3VJIbTATU AHAJII3Y TA OLHIHKHU 3ABE3IIEUHEHHOCTI HACEJIEHHA
M. PUI'A 3EJIEHOIO IHOPACTPYKTYPOIO

3.1 Onuc TepuTopiadbHUX pailoHIB MiCTa Ta iX 00’ €KTIB 3€JeHOi IHPpacTpyKTypu

Pura posramoBana B 1ieHTpaibHIA yacTHH1 JIaTBii, Ha MIBAEHHOMY Y30epexoKi
Pusbkoi 3aroxku bantidickkoro mopsi, B rupiai HaiOuiemoi piuku JlaTtsii Jlayrasu.
Teputopiss  Pu3pkoro  MICBKOI0  MyHIIUIATITETY MOAUIAETbCA Ha  LIICTh
aMIHICTPATUBHO-TEPUTOPIAIbBHUX OJWHUIb, SKI 1 OyJ0 B3SATO ISl  OIIHKH

3a0€3IeUeHOCTI prkaH 3elieHor0 1HppacTpykTyporo (Puc. 3.1).

Puc. 3.1 — AnminicTpatuBHM po3noain Purn
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Kyp3eMcbkuili palioH 3HaXOAUTHCS Ha MIBHIYHIM YacTHHI JIBOTO Y30eperoKs
piuku Jlayrasu. 3aiimMae mionry 61u3pko 79 KM? 3 umMceNbHICTIO HaceleHHs 133505
4oJ10BiK. J[0 ckitamy 00’ €KTiB 3e5ieHO1 IHPppacTpykTypu BXoauTh: botaniunuit Can Jly,
napk J[3eryxkanuc, caauba Hopnekio, Caanba AHHIHBMYHXa, 3€Jl€Ha 30Ha
nepeamisbkaa 3oHa BakapOyini, mic Jlayrasrpisa, jic ImanTa, 3anoBinnuk Berjrayrasa

(Puc. 3.2).

Puc. 3.2 — 3anoBignuk Berayrasa Puc. 3.3 — Jlic ImanTa

3eMranbsCchke nepeamicTs Mexye 3 Kyp3eMchkuM paiioHOM Ta 3aiiMa€ MiBJIESHHO-
3axiZHy 4acTHHY MicTa. Ilnoma nepeaMicts ckinafae 01u3bko 41kM? 3 UHCETBHICTIO
105090 gomoBik. OO6’ekTH 3eneHOT 1HGPACTPYKTYpH, SKi OXBady€e pPaoOH, IE: JIC
3ienniekkanuc, EOenpMyi3pkuii mapk, mapk JlymaBcana (BKIIOUAOUH y30EPEkiKs,
Puc. 3.5), mapk Apkanis, mapk Ilepemorn, Monoaikauii mapk, cax Ko0i, mic

Myxkynypsc (Puc. 3.4).
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Puc. 3.4 — Jlic Mykynypsc Puc. 3.5 - Octpis Jlymancana

3ieMenbebkuil (panime [liBHIYHUN pailoH) 3HAXOAMTHCS HA TMPABOOEPEKHIN
gactuHi p. JlayraBu, 3aiiMae BCIO IMIBIAEHHO-CXIAHY yacTuHy Puru. Ilnoma paiiony
77 xM?, 3 HaceneHHs 80652 wyonoBik. Jlo ckimamy 00’ektTiB 31 BiTHOCHUTBCS: cajn

Biencrypa, Mixnapk (Puc. 3.7), nic Minrpagic, jgic Kocmiuna CocHa, jtic MaHranbcan

(Puc. 3.6).

Puc. 3.6 — Jlic Manranbcan Puc. 3.7 - Mixmapk
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enTpansuuii paiioH 1uiomero 3 KM? 3 HaceneHHIM 24 547 40J0BiK po3MIilIeHU N
B camomy cepui Puru, ne 3i0panuch HaWOUIbII BiIOMiI OO0’€KTH 3€JIEHOI
iHppacTpykTypu: Bepmanacekuii napk, Ecnmmanana (Puc. 3.8), bactionHuil mapk

(Puc. 3.9 ta 3.11), [1apx KponBansaa (Puc. 3.10), cksep [ITpik Xayc.

Puc. 3.10 — ITapx KponBanbna Puc. 3.11 — bactionHwuit mapk
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2 3 YyHCEeNBHICTIO HACEJICHHS

Binzembcbke nepeaMmicTs 3aiiMae Iiomy 57 KM
172064 moaunu. ['eorpadiuHo nepeamicTsi NPOCTATAETHCS y CX1THINA YaCTUHI MiCTa BiJl
camoro ueHtpy. [lo cknaay 3eneHoi iHPpacTpyKTypu BXOASTh HACTYIHI 00’ €KTH: JIiC
bikepnuiexy (Puc. 3.13), mic babemite (Puc. 3.12), mapk Kerepmyiimxa Ta mapk
Crpazaymyiixka.

JlaTranbchChKe EPEAMICTSI 3HAXOIUThCS Ha MIBHIYHINA YaCTUHI MicTa Ta 3aiiMae
oy 6am3sko 50 km? 3 umcenbHicTIO HaceneHHs 193287 wonosik. OcHOBHMMHU

00’ exTaMH 3eN1eH01 IHQPACTPYKTYpH SIBISIIOThCA: apk ['pusinbkanuc (Puc. 3.15), napk

3ienonpaapac, cag Mupy, Tuxuit can (Puc. 3.14), canub6a Mastommnpanac.

Puc. 3.12 — Jlic bepnieky Puc. 3.13 - Jlic baGemnite

3a odimiitaumu ganuMu LleHTpaTbHOTO CTATUCTUYHOTO YIPABIIHHS PEECTPY
MEIIKaHIlIB MicTa Pura, KinbKicTh HaceneHHs Ha 2022 pik ckiamae 6au3pko 709145
JKUTEJNIB Ha mioiry micta 307 kM2, O3eneHeHa TepuTopis 3aiimae npubmuszHo 106,8xm?

MICTa Ta B CEpeIHBOMY pO3TalioBana B Mexax 10 300 MeTpiB BiJl )KUTIOBHUX MACHUBIB.
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Ane um 336631'16‘-1}76 1€ KOXHOIO JKHTEISd [AOCTaTHHOK IUIOIICKO 3€JIEHO1L

1HQPaACTPYKTYPH MOKH HEBIJOMO.

Puc. 3.14 — Tuxuii can Puc. 3.15 — ITapk I'pusinbkansc

3.2 Po3paxyHku 3a0e31e4eHHOCT] HaCeJIECHHS 3eJICHUMHU 30HaMHM Ta TIOPiBHSJIbHA

XapaKTepUCTUKa paliOHIB

Jlist po3paxyHKiB OyJ0 BHKOPHCTAaHO OKpeMi IUIONII 3€J€HUX HaCaHKCHb
KokHoro paiony (Tab6m. 3.1, Tabm. 3.2) Ta BIANMOBIIHY YHCEIBHICTH HACEICHHS
paiiony/mepeamicts. Takoxx Oyi0 BU3HAUYCHO BiJICOTKOBUI CKJIaJT YACTUHH O3CJICHEHOT
TEPUTOPIi BiJ 3arajJbHOi IUIOMIi, IO JAJT0 3MOTY 3PO3YMITH CEpEeAHIN IMOKa3HUK

320€3IMeYeHOCTI 3eJICHUMHU HAaCa DKCHHIMU JUIs skuTeniB M. Pura (Taom. 3.3).



AnminictpatuBHui po3nonin 31 m. Pura
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Taomus 3.1

AnMiHiCTpaTUBHUMN paiioH M. Pura

3iemennchkuit (ITiBHIYHUI)

Kypzemcpkuii paiton 3eMrajabChbKe nepeamicTs panoH
IInoma, [Inomia, IInoma,
06 ekt 31 KM? 06 ekt 31 KM? O6'ext 31 KM?
boraniynuit 31€IMHIEKKAITHC
Can Jly 0,148 (3enena 3ona) | 1,0717 | Cag Blectypa 0,076
EbGenbMyi3bkuii
JI3éryKKaiHc 0,064 napk 0,089 Mixmapk 8,047
Canuba [apxk Minrpagic
Hopnexro 0,036 Jlymascana 0,137 (3ermeHa 30Ha) 0,45
I[ayraBrpiBa Kocmiuna
(3eeHa 30Ha) 1,62 [Tapk Apxkanis 0,096 CocHa 6,3
BaxkapOymi
(3eeHa 30Ha Mamsrainbcan
TUISIKY ) 5,46 |Ilapk Ilepemoru| 0,367 | (3enmeHa 30Ha) 4,88
Cannba MonoaixHui
AHHIHBMYH KA 55,13 napk 0,0078
I'opu ImanTa 4,25 Cag Ko6i 0,02
BaxapOymi
(3eneHa 30Ha 3a MykymypBc
TUISIKEM ) 7,52 (d1ic) 1,92
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Tabmums 3.2
AnMinicTpatuBHu po3noain 31 M. Pura (mpoaoBxkeHHs )
AnMiHiCTpaTUBHUMN paiioH M. Pura
LeHnTpaneHuii paiioH Binzemcrke nepeamicTs Jlatranschke nepeamicTs
IInoma,
06’exr 31 KM? O6’ext 31 | ITnoma, km? | O6’ext 31  |IInoma, km?
Bepmanacekun ['pusinbKamHC
napk 0,05 | bikepHienubkuii 6,42 napk 0,367
baGemirte
(3ey1ieHa 30Ha
Ecnnanana 0,087 TUISIKY ) 1,08 3ie10HBIAP3C 0,063
bacTtionnwnii
napk 0,15 | Crpazmymyiixka 0,26 Jlatranechkuit 0,082
[Tapk Canuba
KpouBanpna 0,13 | Kerepmyiimka 0,184 Masrommnpasac 0,28
Cksep Il Tpix
Xayca 0,0136 Can Mupy 0,067
Tuxuii Cag 0,06

3a po3paxyHKamMH IUIOLII 3€JICHUX HACaJKeHb, HANOUIBIY YaCTKy Mae

Kyp3emcokuii paiion, me mioma 31 gocsrae 93 % Bim 3aramsHoi 79 km2. Haiimeniira
Yy )

gacTKa y 3eMraibCcbkoMy Ta JlaTranbChbKOMy MEPEaMICTi, A€ YacTKa 3€JIeHOT 30HH BiJl

cBoel 3arampHOi mromi ckiamgae 1,8 % 1 9 % BignoBigHo. CepenHi 3Ha4YeHHS

o3eneHeHHs] MaroTh LleHTpanpamii paition (14 %), Bimzemcrke (13 %) Ta 3iemenbchke

(25 %) mepeamicrs.

06 ormiHMTH 320€3MEYEHICTH KOKHOTO KUTEIIS 3eJICHUMHU HACA/KCHHIMH 0YJI10

B35ITO BIJHONIEHS IUIONII JO 4HUCia XuTeneil okpemux paitoniB (Tabn. 3.3). Tak,

BJIAJI0CA 3’ SICYBaTH, 1I0:



23

—  y Kypsemcekomy paiioni (74,2 km?/133505=0,0005557 kM%) Ha KOKHOTO
’KUTeNs BUMAAAE 1o 555,7 M? MiChKOT 3€JIEHi;

—~ y 3emranscekomy nepeamicti  (3,7xkm%/10590=0,0000352 km?) Ha
KO>KHOTO JKUTEJSI BUMIaae mo 35,2 M? MiCbKOi 3eleHi;

— y 3iemenscekoMy paiioni (19,7xkM%/80652=0,000244 xkM?) Ha KOMKHOTO
xuTes Bunanae no 244 m? 31;

— y LlentpansHomy paiioni (0,437,9xm2/24547=0,000017 km?) Ha KOKHOTO
Mmernkanis Bumagae 170m? 31;

- y Binzemcrkomy nepeamicti (7,9xm%/172604=0,000045 kM?) Ha KOKHOTO
MeIIKaHI BUmaaae mo 450 M? 3eIeHUX HACAI’KCHb,

—~ y Jlarranscekomy mnepeamicti  (0,9xm%/193287=0,0000045 xkm?) Ha
KO’KHOTO MEIIKAHI BUIAaace 110 4,5 M? 3eJIeHOT 30HH.

3enenuit iHpekc TepuTopiii Kypsemcrbkoro, 3iemenbchkoro, BimzeMmcbkoro,
LenTpanpHoro paiioniB € mocuth moka3oBuMm (Puc. 3.16). Amke ioro 3HaveHHs
3HaXOJUTHCS Ha BUCOKOMY DPiBHI II0A0 3a0e3medeHocTi HaceneHHs. e miaTeepmkye
edeKTHUBHE BIPOBAKEHHSI TMPOEKTIB PO3BUTKY 3e€JeHOi’ 1HQPACTPYKTYypH Ta

MOKPAIEHHIO 11 (YHKI[IOHYBaHHS.
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3enieHum iHgeKkc, m2/ocoby

Natranbcbke nepeamicta | 4,5

Binsemcore nepeamicta | 250
Uentpanohuii paiion || G 170
iemenbcorui (Misnivnuia) paiion |GGG 224

3emranbcbKe nepeamicTa - 35,2

Kypsemcornii | ---

0 100 200 300 400 500 600

Puc. 3.16 — 3enenuii ingekc paionis M. Pura

Tepuropist & 3eMranbChbKOro MEpeiMICTS Ma€ HE TaKUl BUCOKUN TMOKa3HUK,
BChOTO — 35,2 M? Ha moauHy. AJle 32 MDKHApOIHUMH HopMaMu BOO3 npo miory
3eJIeHHX 30H, Jié BKa3aHO 1o MiHiMyM 20M? Ha 0coOy, (YHKI[IOHyBaHHS MOJITHKH
€KOJIOTTYHOT'0 CTaHy MPEAMICTS 3HAXOAUTHCS Ha JOMYTUMOMY PiBHI.

Haiiripmuii  Bumamok  3eleHoro  3a0e3medueHHs  TepuTopii  Hapasi y
JlatranscekoMy IpeaMicTi, e Ha 1 oco0y Buxoauts 4,5m2 Tepuropii 31. Leii nokasHuK

HABITh MEHIIIE CEPEIHHOTO 3HAYCHHS O3EJICHEHHS BCIX MICT YKpaiHW, KU csArae

16,3 M2

Tabmuns 3.3
[TopiBHsITBHA XapaKTepUCTHKA 111010 3a0e3nedeHocTi 31 paitoniB Purn
) 3araigbpHa ) )

.. YucenbHICTh ITnoma Bigcorok | 3abe3meueHiCTh
AJZIMIHICTPAaTHUB IJI0111a . 5

. . HaCeJICHHS, . 3eneHoi | cknany 31, |Hacenenus 31, m

HUM pailoH ) paiiony, 0
YOJIOBIK o 30HH Yo s 1 mroauHu




25

[Tponosxenus Tadi. 3.3

painiony,

KM2
Kypsemcekuii | 133505 79 74,2 93 555
3emraneceke |4 a50q) 41 3,7 9 35.2
HepeIIMICTSI
3ieMeIbChKUN
(MigHiurmit) | 80652 77 19,7 25 244
paiioH
Hentpambhuit | - 54047 3 0,43 14 170
paiion
Bisemceke | 25604 57 7.9 13 450
nepeaMIcTs
Jlatranmeceke | o302 50 0.9 1.8 45
nepeaMIcTs

[Tpu po3paxysanui 3a0e3neyenocti Puru 00’ ekramu 31 11 BCbOro HaceleHHS
y

micta (Puc. 3.16), cTano Bimomo, 1110 3e5eHa 30Ha 3aitmae 6m3bk0 34,7% Teputopii Bin

3aranbHOi 307 KM%, a TOMy Il KOKHOIO MEIIKaHI BUXOAUTH IOHaliMeHmIe 1o 150

M2 3CJICHUX HAaCaaXCHb. 3arajbHUN ITOKAa3HUK SIBIISIETHCS AYKC BHUCOKHM 1 TOBOPUTH

PO Te, IO B IIoMY Pury MokHa BBaXkaTH «3eeHUM MicTom». OCoOIHMBO 3BaXKarOun

Ha ToM (paxT, 1110 BCI )KUTIIOB1 MACUBH Ta npuBaTH1 OyauHku Puru B paaiyci 300 metpis
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MalTh 3€JIEHI HacaJUKeHHsS, pUKaHu Oe33alepeyHo He BIAYYIOTh HETaTUBHUX

HACJIJIKIB Ha c001 yepe3 HeAoCTayy 3€JIeHOi IHQPaCTPYKTYpH.
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Kyp3emcbkuit 3emranbcbke 3iemenbCbkuit LleHTpanbHuld  Bigsemcbke  JlaTranbCbKe

nepeamicta  (IMiBHIYHKA) panoH nepeamicta  nepeamicta
paoH
N 3aranibHa naolla paoHy, Km2 I (1710112 3€/1eHOI 30HU pafioHy, KM2

s Y 1 CEIbHICTb HACENIEHHA, TUC. OCI6

Puc. 3.17 — 3a6e3neuenns 3eneHor0 iHGpacTpykTyporo M. Pura
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PO3JILI 4

PEKOMEHJALII 1IOJO 3MILHEHHA CTPATEI'Ll PO3BUTKY 3EJIEHOI
[HOPACTPYKTYPU B M. PUTA HA ITIJICTABAX BJIACHOI'O JJOCJIIJDKEHHS

BrnacHuii MoHiTOpuHT oco0aMBOCTEN (hopMyBaHHS 1 (DYHKIIOHYBaHHS 3€J1€HOL
iHGPaCTPYKTYpH IMOKa3aB, IO MporpamMa CTaJoT0 PO3BUTKY B Pu3i mpaiftoe J0CUTh
nobpe. Ane sK 1 KOHa, Ma€ CBOi HEJIOPEUHOCT1 Ta HEJIOPOOKH, a came:

1. He npuninserbcs noctatHs yBara po3poOll KapTorpaiuHuX TBOPIB
MaJMX MapKiB, JICiB, OCTPOBIB, JIYTiB 1 IHIIKUX 3€JI€HUX TEPUTOPIH, e MOKHa OyJ0 O
B3ATH 1H(OPMAIIiIO TIPO IWIONTY TepuTopii, hyopy Ta dayHy, 0OCOOTMBOCTI JJAaHAIAPTY.

2. bararo micomapkoBUX 30H MICTa MalOTh HU3BKHUH PIBEHBb 0JaroycTporo:
CIIOCTEPIraeThCs IHTEHCUBHA €pO3isl IPYHTY, 3acMmidueHHs TTIB Ta 3aiiBUM JIUCTIM, TOMY
0araTto 00’€KTIB HE BIJIBIIYETHCS MEITKAHIISIMHU.

3. Huspka ecretnuHa Ta ekojoriuHa sSKicTh OeperiB JlayraBu Ha JUIsTHKaX
Bix rupia JlayraBu no Kincanu. ¥V 6arateox Micisgx HabepexHi 3a00109€H1 Ta TOpocii
JarapHUKaMH, a TaKOX 3a0pyIHEH] MOOYTOBUMH BIJXOIaMH.

4, HeynopsinkoBaHicTh KIAJOBHUIN Ta Majdil piBeHb iX O3€JleHEHHS. 3
KOXXHUM POKOM IIIOIIA MICBKHMX KJIQIOBHII 30UTBIIYETHCS 1 O KIHISI HE BUPIIICHO
NUTaHHA 300py CMITTA, KIAIOBUINA MalOTh HHU3bKWU PIBEHb O€3INEKH, 3aKpHTI.
KJIQJIOBHINA TPUBAJINI Yac HE JOTISAAI0ThCA.

5. Bynuuni napamadTe mOTIpUIYIOTECS HU3BKOIO SIKICTIO TPOTYapiB,
HEJIOCTaTHBO PETyJSIPHUM YTPUMaHHSIM BYJIWYHUX 3€JIEHUX HACaJKEHb, Y 0araThox
MICIIIX TpaB’siHI CMYTH B3JIOBXK BYJHWIl BHKOPUCTOBYIOTBHCS SK CTOSHKH ISt
aBTOTPAHCIIOPTY.

6. HasBHICTH nerpamoBaHux TEPUTOPIA CBITYHTH MPO HeeHEKTUBHE

BUKOPHUCTAHHS TEPUTOPIi MiCTa, OCKUTBKMA PO3BUTOK MiCTa HAW4aCTIIIE BiAOYBAEThCS
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3a paxyHOK 3€JIEHUX TEPUTOPIH, 3aJMIIal0Yd HEBUKOPHUCTAHI JErpajoBaHi TePUTOPIi,
BJK€ 1M030aBJICH1 TPUPOIH.

SIK11o 3BEpHYTH yBary Ha BHIIENIEpepaxoBaHi MUTAHHS Ta BIPOBAJAUTH OKpeMi
INPOEKTH MO BHUPINIEHHIO LHUX NOpoOJeM, TO €KOJOriyHa CHUTyallis 1040
(YHKIIOHYBaHHS 3€J1€HO1 IHPPACTPYKTYPH MICTa CTaHE Kpallle, ajpKe:

1. Crane OUTBII MPOCTUM O3HAHOMIIEHHS 3 00’€KTaMH 3€JeHOro (oHIy
Puru.

2. Yuctuii npocTip mapkiB Ta JiciB Oyne NpuBaOIOBaTH HAceNEHHS Ta
MAIAMaTH €EKOHOMIYHE CTAHOBHIIIE MICTA.

3. EproHomiune postanryBaHHS KIAIOBHWIN, iX BYacHa pecTaBpailis Ta
MaKCUMaJIlbHEe O03€JICHCHHS Oy/ie MO3WTUBHO BIUIMBATH Ha CTaH HABKOJHIIHBOTO
CepeIOBHIIIA.

4, BukopucranHs paerpagoBaHMX MPUPOIHUX TEepUTOpPiM A 3a0yaoBY
3MEHIINUTh BUKOPUCTAHHSA 3€JICHUX 30H MICTa, [0 JOTIOMOXE BUKOHYBATH M NOTPIOH1
€KOCUCTEMHI TTOCITYTH.

OkpiM 1BOTO, XOTLIOCH OW 3ayBaKUTH IO Taki 00 €KTH 3€JICHOI
1HGpaCTPYKTYpPH, SK: 3eJIeH] 1aXu, caJii Ha OaJIKOHaX, 03eJIEHEeH1 3yITMHKHY Ta CTIHU Ha
TepuTopii Micta Pura mnpucyTtHi ayxe B Malliid KiUIbKocTi. ToMy BaKJIMBHUM
BIIPOBA/DKEHHS ITUX OO0 €KTIB 110 3€JIeHOi cucTteMu Mmicta. Hampukian, me mMoskHa
3poOUTH B MEHIII 3a0€3MeYCHUX 3eJICHUMHU HaCa DKEHHSIMHU paiioHaX. Tak siK 11e HaaacTh
MOXJIMBICTh ITIIBUINUTHA 3€JIEHUNA 1HJAEKC MicTa 1 3a0e3MeduTh WOro CTIHKHIA
EKOJIOT1YHHI PO3BUTOK.

Takox nmaHy OIIIHKY MOXKHAa BHUKOPHCTAaTH SK CIOCIO TOPIBHSHHSA pPIBHS
O3CJICHCHHSI MICT YKpaiHu 3 MicTamu €Bpomwm, Ha mpukiaai M. Pura, ta 3poOutn

BHCHOBKH II0JI0 ONTUMAIBLHOTO Ta €()eKTUBHOTO BIPOBAXKEHHS 31.
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BHUCHOBKUA

Ha migcraBi BoacHO  NPOBENEHOIO  MOHITOPUHTY — LIOJO  CUTyalli
(YHKIIOHYBaHHS 3€JI€HOI 1HPPACTPYKTypHu Ta ii ocobmuBocTeid B M. Pura, moxHa
3pOOUTH HACTYIHI BUCHOBKH:

1. Micro Pura wmae 34,7 % teputopli Mg  3€JIEHO-OJIaKUTHOIO
IHPPaCTPYKTYpOI, TOMY IO TPaBy MOKE HA3MBATHCSA «3EICHUM MICTOM». AJDKe
(GyHKIIOHYBaHHS 1 po3BUTOK 3l B €BponeicbKOMYy MICTI 3HAXOJUTHCS Ha BUCOKOMY
PiBHI, MOCTYMOBO JIOCSATAlOYM BCIX CTpaTeTIyHUX LIIEH, 0 BKIOYEHI JO IPOrpaMu
ctanoro po3BuTky 2018-2030 poky.

2. Haii6inpm 3a0e3neyenumu 31 SBIAIOTBCS 5 palioHIB 13 6 OCHOBHHUX, II€
Kypsemcokuii (555,7 m%/mon), Uentpansauii (170 m?%/mon), 3iemenbcbkuii (244
m?/mon), Bimzemcbke (450 m?/mon) i 3emranbscbke (35,2 M2/m01) nepeamicTs.

3. Haiimenm 3a0e3nedeHoro Teputopieto € JlatraabChbke MepeaMicTs 3i
sHaueHHaM 4,5 M? Ha 1 moauHy. Alle BMXOJOM i3 JOCTaTHBO KPUTHYHOI CHTYAIlii €
TEPUTOPIsl MPUMICHKOTO TUITY OISl pailoHy, Ha sKii 3HaxoauThcs moHaa 100 ra micy
3araJlbHOr0 KOpPUCTYBaHHS. BoHa MoOKe€ JOMOMOITH Yy 3HIKCHHI 30UTKIB s
€KOCHCTEMH MicTa B JIeTraabChbKOMY MPEIMICTI.

4, Pura mae mocuth HU3BKHI PIBEHb PO3BUTKY B HAIpPsMi HECTAHAAPTHOTO
o3esieHeHHs (OaJIKOHM, JaxXd, MAPKOBKW Ta I1HINE), TOMY CIiJi 3BEPHYTHUCS NI0 BCiX
PEKOMEHIaIli} 111010 BIPOBAPKEHHS TaKUX 30H.

BuxoprcToBylouM METOAWKY aHali3y pPIBHA O3CJICHEHHS TEPUTOPIH MicTa,
MO>KHA PO310paTH BC1 IUTIOCH Ta MiHYCH pOOOTH Pi3HOMAHITHUX €KOJIOTTYHHUX MPOEKTIB.
Tax, Bmamocsi 3po3ymiTH, 4oro Opakye Ta BHcTadae Pusi juist OUTbIN CTIMKOTO Ta

e(eKTHBHOTO PO3BHUTKY 3€JI€HOI IHPPACTPYKTYPH.
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Green areas in cities provide a number of bene-
fits: improving the quality of living space, atmos-
pheric air, regulation of temperature and macroch-
mate, regulation of surface runoff, adaptation to
climate change, etc. The concepl of green infrastruc-
ture is used in many countries around the world; it is
the best way lo recrgamize urban space into medem
cities. Using of green infrastructure m urban conds-
tions contribstes to the development of spatial pro-
cesses, planning and menagement of which draws
special atiention 1o the smpact of non-environmental
solutions generated by the urban context (Shkaruba
etal., 2021: H. Skryhan et al.. 2020).

A green roof is the roof of a buld, partially ar
completely covered with vegetation and soil layer.
This green space created by the addition over trads-
tional roofing system additional layer of fertile soil
and plants. A green roof is also called an ecological
and/or living roof.

Flat roofs are considered to have  slight slope.
but not less than 2%, and sloping roofs can have a

1% of mawsture to the atmosphere. A thin layer of
vegetable soil 10 cm thick, covered with grass,
holds up 1o 20% of precipitation. Green roofs can
bold up to $0% of rainwater, which reduces the Joad
on the city's sewage system. which often does not
cope with rainwater volumes and cawse flooding
(Miniailo and Filonenko, 2015).

The existing types of architectural and planning
solutions for green roofs can be reduced 1o several
main types (Miniailo and Filonenko, 2015):

) grass roofs in low-rise construction;

b) gardens on terraces;

¢) gardens on the roofs of outbuildings (garag-
es, shops);

d) gardens on the roofs of high-rise buildings.

According 1o the type of structure, green roofs
are also divided into “inlensive” and “extensive™
Intensives are karge enough facilibes that typically
require relatively complex engineering solutions.
(Fig. 1). Such roofs can sccommodate even small

swimming pools, trees and large recrea-
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Introduction. Green urban space n Post-
Soviet Unicn countries is a disparate network of
linear and planar plantations. At the same time, the
modem practice of construction, especially in large
cities with a population of more than | million peo-
ple. has a continuous using of “grey” solution. Ur-
banization = leading to more frequent floods in ur-
ban aress. Mumicipal stormwater collection and

chyate
the cxmrple of grom sofs in Kharkiv). Visnyk of V. N. Kaxrm Kharkiv National Usiveraity, series “Ceology. Geography. Ecol-
buge decorg 1020688 20 T 2015000

structure objects were conducted in different coun-
tries of Europe and Ukraine (Kuzyk, 2017; Kuzyk
and Tsaryk, 2020). Ukrainian legislation on urban
landscaping is based mainly on GEN B 1.1-14
(GBN 1.1-14, 2012). In previous studies, we also
studsed both the theoretical festures of the organiza-
tion of green mfrastructure and landscape urban
planning (Maksymenko, Burchenko, 2019; Klieshch

sewerage systems do not cope with the
amount of precipitation and have an outdsted mate-
rial and technical fund. Researches of green infra-

etal, 2017; et al. 2011) and its par-
ticular objects (Maksymenko et al., 2021; Burchen-
ko, 2021).

© Moksymenko N. V., Burchenko S. V., Utkina K. 8., Buhakova M. V., 2021
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Fig. 1. Intensive type of green roaf’

Extensive groen roofs are roofs with a thin
plant carpet of low grass, moss, lichens and other
low and unpretentious plants. This type of green
roof can be created mdependently on an existing
house: as usual, the house does not require signifi-
cant reconstruction (Fig. 2).

The mtermediate type between extensive and
intensive green roofs is quite popular. These are
roofs where it 1 possible to grow garden crops, ac-
cessible for small group of visitors and as a recres-
tion area. It is important that these areas do not in-
teract directly with the earth’s surface and may con-
sast of different types of soil. They play an important
role in the regulation of surface runoff, life and de-
velopment of uban flora and fauna, provide protec-
tion against overheating of busldings, noise and cold

Fig. 2. Extensive type of green roofs

and forming a comfoetable microclimate (Broez,
2017).

Gireen roofs are divaded into sever and contain-
er types. However. the sever type of coating retains
precipitation and provides waslewater treatment bet-
ter than modular. And the calculation of the content
of surface runoff can be carried out (Culligsn et aL,
2014) s mtio of the amount of runoff during the
study penod 1o the surface of the green roof.

In addtion, 1t is necessary to pay attention lo
the need 1o fertilize the extensive green roof with
fertilizers, which can come with runofl to nearby
reservoirs (Gilmore et al., 2012).

For example, green roofs are actively used in
Lviv, Ukraine on private builds, business centres,
study and rescarch instifutsons.
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Retention of surface nunoff by greenery, in par-
ticular green roofs, is confirmed in various siadies
{Talebi et al., 2019; Minova and Vranayova, 2000).

Dramage attenuation depends on bocal precips-
tation chamcteristics and individual roof design, but
can reach up to 90% for intensive roofs. The peak
flow s mastamed for 15 mmutes, which means
reliel for the sewer system. Because the groen roal’
drain is fillered, the waler can be used 1o feed
groundwaler or as lap water on the farm (NWRM
project).

For example, green roofs in Geneva, Switzer-
land have been mnstalled on the roof of a hospital
{055 ha) to redwce Mood nsks m urben ancas. In-
deed. this green roof 15 designed 1o retan about
30.25 m’ of water per day in the soil and plants and
prevent it from runaing off {NWRM project).

A pilot research project on the bemefits of green
roofs was developed in Finland. Were studied the
impact o the quality of wasiewater, pollinating in-
sects, the survival of Finnish endangered arid mead-
0w species on various lypes of substrates, ete. Obwvi-
ously, ene green roof or several scattered roofs have
lanle or no effect on stormwater regulation. Howev-
er, smmuldations have shown that there are potential
benefits far large-scale moflop greening projects in
urban areas (NWRM progect).

The ahility of plants Lo survive on green roofs
depends on certzin factors, such as planl species.
salar radiation, munfall, aversge annual tempers-
tares. It was found (Langvist et al, 2020) that
spontaneous vegelstion has a higher survival mle
and performs ecosyslem services than the vegelation
chasen for the green roof.

The type of vegetation also aflects the waler re-
tention efficiency of green roofs. The efficiency of
‘waler relention in almost does not depend on
creasing the capacity of the substrate (Talebi et al._
2019)

However, the retention of water by the sub-
strate and the filter layer affects the maintenance of
lemperature depending on the thickness of the layer
(Tanetal, 2017).

On the negative sade, it is determaned (Raimon-
do et al, 2005) that green roofs are a very unfavour-
able environment for plant growth due to the small
depth of the substrate, high temperatures and light,
as well as the effects of wind. As a resull, there is a
need for a very precise sshection of vegetstion for a
green roof. This in turn will reduce operating costs,
ensure all the benefits of a green roof and extend its
service life.

According 1o statistics, the wtal area of exsting
greenery in Kharkiv is abowt 15.4 thousand hectares,
which 15 4% of the total area of the city (which is
35.0 thousand hectares). However, almost hall' of all
greenery has a significant age threshold In other

words, the level of landscaping in Kharkiv is not
mare than 5% - 30% with a regulstory value of
459, In this research were studied, the frequency of
use of green roofs in construction and landscaping,
the quality of surface runoff after passing through
the substrate of the green roof, on the example of
Kharkiv.

Material and methods. In the course af the re-
search was conducied an inventory of green roofs in
Kharkiv by feld survey and with the remote sensing
and GIS (QGIS 3.16, SAS Planet). Samples were
taken for chemical analysis of surfsce runolf am-
ples from flat and sloping roofs, as well as analysis
of snow samples for the content of pollutants. Was
performed chemical analysis of surface runodf water
from green roofs by the Educational Research La-
boratery of Analytical Ecological Research of VN,
Karazin Kharkiv National University. The lsborato-
rv has the amestation and certificate of 150
10012:2005 Ne 01-0155/2019.

eous pH was determined wsing 3 pH meter.
Thas method, i contrast 1o paper or specaal sirps,
allows Lo sel the acidity and‘or alkalinity of the lig-
uid o the nearest hundredths.

The twurbadity of the water 15 delermined using a
filter. First step 15 weighing the filter and second —
weighing the filter after passing the sample of water
through it, then dry the filter and weighing again.
The difference m the mass of the filter will imdicate
the proportion of suspended solids in the water.

The transparency of the water is determined by
the Snellen method. with the belp of a glass cylinder
with a flat bottom 30 cm high. The water must be
mixed and poured into the cylinder 1o 1ts full heaght
Under the battom of the cylinder, it is necessary o
put a paper with a standard fonl. Then, looking
through the cylinder at the inscription, drain the wa-
ter from o until the font becomes clear. The height
of the water, expressed in centimetres, will indicate
transparency.

To determine the smell #l room temperature
+ 20°C, first shake the water well in a lest be,
cover il with glass and then remove the glass and
inhale the aroma through the nose.

Alkalinaty was determined by acid-base titr-
tion within 24 hours after sampling. Previously, the
acidily was measured using a pH meter. Next, water
samples were titrated with HCl solution with methyl
orange indicator. The methyl orange color change
imdicator indicates Lotal alkalimity.

The general rigidity was determined by titration
with a solution of disedium salt {Trilon B and com-
plex 111} in an alkaline medium using the indscatar
chromogen black.

Heavy metals, namely zine (Zn), won (Fe).
manganese (Mn), copper {Cu), cadmium (Cd), chro-
mium {Cr} were determined by atomic absarplion
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spectrometry and optical emission spectrometry.

Ammonia, or ammordiem nitrogen, was deter-
mined wsing a photo-electro-colorimeter instrument
ULAB 102UV under laberatory conditions. This
devies automatically determanes the smtensity of the

mage by comparing the selected water and standard

sulullr.m with a known concentratson of solution.

Nitmtes were determined by the CGris method in
the laboratory.

Mitrates were determined in the labortory us-
ing a photo-electro-colorimeter.

The concentration of chiorides in water was de-
termined in the laboratory by titrometrnc method.

Hesults and discussion. In the city of Kharkiv,
the green is | maindy by

namely melted snow, the second sample — water
soaked through the surfsce of the green roof and
tzken from the drain, In the third ssmple, snow and
melt water were laken from the drain. The study
determined the following indicators: pH, nitrites,
nitrates, transparency, smell, wrbidity, chlorides,
general rigidity, total alkalinity, ammonsa, zinc,
capper, manganese, cadmium, total iron, chromium.
Comparison of samples of surface and drainage wa-
ter from the first point at Bakulina street (table 1).
All indicators do not exceed the norm of maximum
permissible concentrations sccording to State Sani-
tary Norms And Rules 22.4-171.10 “Hygrensc re-
for human water ", but the
of chemicals changes when passing

parks, gardens. squares, linear plantings along rosds
and special purpese plantations (sanitary prolection
zomes, green areas of enterprises and crganizations).
Cireen roofs are not very popular among architects
and owners, so their number m the city is quite
small. Green roofs in Kharkiy are often represented
by two types: parking roofs {fig. 3) and cellars (g
4). The latter type 1= quite common, due 1o the trads-
toms that have historically developed in the area.
Cellars are wsed for slorage of vegetsbles and can-
ming and are located mainly near apartment build-
ings.

The first sampling point was parking at the Ba-
kulina sireet near the residential complex (fig.3).
The area is located m the yard of the private sector
and plays the role of the roof of the parking. The
area is 10 squan: meters (0.001 ha) with an angle of
25", thes position plays a role in the mte of water
rumolT from the surface. The lowest point of the roal’
is at a distance of 40 cm from the ground, the high-
st reaches aboul 4 meters. Vegetation is grown on
the site artificially on a specially selected substrate
(soil mixture), the ecosystem itself & up to 3 years
old. The thickness of the surface bayer = up 10 10
em of soil mixture. According 1o the Ukrinsan leg-
islation, for functional purposes, this area is for spe-
cial use, i. e. access by umauthorized persons is pro-
habited.

The second sampling point for sampling was
the area of the surface of the cellars at the Heroiv
Pratsa street {fig4). The plot 15 located near the gar-
ages in the courtyard of residential buldings. The
green roof has an area of sbout 50 square meters
{0005 ha), with an angle of 0-3°. The height abave
the ground averages | meter. The rool 15 a typscal
sail of urban soil, which grows ruderal vegelation.
The age of this ecosystem 15 about 20 years.

The thind sampling point for comparisan was
the roof of a private house without landscaping at
the Kholodnohirsky district of Kharkiv.

In the field, two samples were taken from each
area. The first sample was water from the surface,

through the soil mixture of the green roof. There-
fare, the fallowing changes can be observed:

o pH of surface water afler impregnation
decreased by 5.3%, nitrites by 50%, chlordes by
6.2%. general rigidity decreased by 39.5%, oial
alkalinity decreased by 21.30%, ammonia by
T5%, zinc decreased by 13.6%, manganese by
69.3% and chromium by 100%.

These results tell us that the vegetstion and
substrate of the green roof do retain most of the
chemical elements and clean the surface nunofl. But
instead there are indicators of the percentage of con-
centration whach hes increased:

*  The smell of drainage water was 100%
stranger than the surface and had a woody hue.
The reascn for thas was the remains of leaves at
the point of runoff.

«  Heavy metals — cadmium and iron in-
creased by 10 and 19 percent, respectively. The
reason for this was the accumulation of chemical
particles in the soil due 1o the constant inflow of
surface water

In additsan to vaniables, there are also those that
remain al the mitial concentration after waler seep-
age through the surface of the green roof: copper
(003 mg ( dm’), nitrates (0 mg ¢ dm’). turbidity
(1.5} and transparency (25).

Summarizing the analysis of the first samples
amd their changes, it can be argued that the green
roof on Bakulina Street plays an improving role as a
surface rumoll. Due 1o the fact that surface water
concentrations of chemicals are initially within
normal limsts, even a small percentage increase in
heavy metals 1s mperceptibly true for the quality of
drainage waler.

The study area at the Heroiv Pratsi street had
the fllowing results (Table 2):

#  the concentration of nated water
decreased compared Lo the surface at the follow-
ing percentages: pH by 8.5%, chlorides = 4.2%,
peneral rigidity % §7.8% total alkalinity W
B1.5%, mron s 1.6 %, chromium s 100%;
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Green roof
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tothe
| parking

Fig 3. Groen roofs on a parking

Plants {grass oct.)
Sail

Insulation
Ventilation
Entrance

Cellar

Fig. 4. Cellar

e the concentration increased afler drain-
age through the green roof in the following indi-
cators: smell by 100%, turbsdity by 15%, in
heavy metals — zinc (A 9%), copper (# 75%),
manganese (A 77%), cadmium (2 S0%).

The increase in the content of heavy metals af-
ter the infiltration of water through the surface, oc-
curred due 1o their accumulation in urban soil. Es-
pecially that the ecosystem has existed for about 20
years and 1s constantly under anthropogensc imterfe-
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Fig. 5. Sampling points

Table |
Comparison of samples of surface and drainage water from the first point at Bakulina street
Soping sur- | Drsinafler | The pero
Unitsof | facewith | passing snging in percent-
Indicator meanwe: | S | ey v gy, | e comcomtia-"). agt chung
value | Sy vege tionof the | of the indica-
ment tation (green | the green e w6
roof) roof’
pH - 8266 783 Y 530 %
Nitrutes (NOy) my/dm’ 0 = 0
Nitrites (NO:) my/dm” 0.004 0.002 ) S0.0%
T sm. 25 25 0
Smell point 0 1 2 100 %
Turbidity 15 1.5 - o
Chlorides (C1) ‘my/dm’ 196 184 X 62%
General rigidity mmoldm” 13 08 Ky 3059,
Alkalinity general | my/dm’ 1.65 13 Y 213%
Ammonia (NHs) | mg/dm’ 0.08 02 Y 750 %
Znc (Zn) myjdm’ 00432 0.0373 ) 136%
Copper (Cu) ‘my/dm’ 0.0003 0.0003 = o
M: Mg) | mgidm® 0.00065 0.0002 N 693
Cadmium (Cd) myg/dm’ 0.00045 0.0005 X 100%
“Total iron (Fe) ‘mydm’ 001935 0.0217 Fl 190%
Chrome (Cr) my/dm’ 0.0003 0 ) 100%

rence (for example, the roadway for vehicles or
trampling). But if comparing the numerical values,
even an increase in heavy metals comespands 1o the
norm Stale Ssnitary Norms And Rules 2.2.4-171.10
“Hygienic reguirements for human water consump-
ton”™. Only one indicator — turbedity, was mstally
not in the normal range and after dramage #ts value
did not mcrease. This was due 1o the presence in the
soil of vanious fine residues that remauned in the wa-

ter in 3 suspended state.

« The concentration remsined unchanged

afler impregnation: nitrates (0 myg / dm”), nitrites

(0001 mg / dm"). transparency (25), ammonia
(0.08 mg / dm’).

Summing up the sample of surfsce and drain-
age water at the Heroiv Pratsi street, it can be argued
that the green roof is more of a barrier to relatively
light chemical elements. Due 1o the long life and irr-
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Table 2
Comparison ol samples of surface and drainage water from the second point at the Heroiv Pralsi street

B sur- | Dram afler
f— l‘:’;"glm puang | Chamgingin | The percent-
Indicator menre- | S veger | through | 1€ Eoneentra- | ape change
ment value tation (green | the green tion of the of the andica-
substance tor
oo} roal
pH - 6585 | 7297 7352 ) 5 %
| Nitrates (NO5) | mgidm’ =50 0] -
Nitrites (NO;) | mg/dm’ <33 0001 001 -
sm =30 35 5 =
mell point 3 0] Ed 00 %
urbidity =1 K] > 5%
Chlondes (C1) <350 197 [ K 35,
General rigidity <T=l0) |18 X] K B850
Alkalinity gen- 0565 |28 5 ) BI5%
eral
Ammonza (NH:} =3 I 3 =
Zinc (Zn) =1 417 [TIET] . o
Copper (Cu} =1 00T 0004 X S
Manganese (Mg) = 00001 003 ] 7%
admium (Cd) =0.01 00002 00 Ed 0%
Total iron (Fe) =02 0066 0065 a &%
Chrome [Cr) mg/dm’ B 00001 ) [T

ugh the sail layer:

Iron. Manganese and Zinc were the opposite. If
in | sample {Bakulina Street) the concentration
of zinc and manganese decreased, in the second

egular cleaning of the termtory, the ecosystem can-
not be quickly renewed.

Comparing the role of the green moof in two ar-
eas, common features and differences were found:

* Cadmium and smell in both samples mereased {Heroav Pratss Street) the oppesite increased af-
in the water composition afler drainage through ter drainage; lron in the first sample increased
the surface; and in the second decreased;

* Concentration of indicators: pH, Chlorides. 1o- Nitrites and Copper in the fist sample de-
tal alkalinsty, gemeral mgdity, Chromium de- creased, in the second remained unchanged;
creased afler drnage in both samples: Copper and turbidity in the second sample in-

* the values of Nitrates and transparency in both creased their concentration afler draimage, in
cases remamned unchanged after passing thro- the first were stalic.

Table 3
Comparison of samples of surface and dramage water from the third point 2t Kholodnohirsky distrct
Slopng sur- | Dram aller o
Units of e with passing | | Cpongmg m | The percent.
— messure. | S | e | through | 1he canseni | age change
walue tiom of the of the indi-
ment “"“':x[ﬁ“" "““;'f’,“""‘ substance cator
pH - 6585 6185 7685 > 3435%
Nitrates (NOs) mg/dm’ =50 [0 [0 =
Ntrites (NO:) mg/dm’ K] 0001 [ =
1 sm =30 30 30
Smell point 2 [0 [0 -
Turbadity =1 [ 15 - 1
Chiorides (C1) mg/dm’ =250 84 200 x )
General ngadity mmolldm’ | <7 (<10) 1 0 A S
Alkalmity is peneral | mgidm’ 01.5-6.5 0.5 24 Fd [
Ammaonia (NH, | ma/dm’ =2 0.3 0.08 Y 60 %
Total iron (Fe) me/dm’ <02 0005 0,05 - 0

Lm0
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Research area without landscaping at Kholod-
nohirsky district ks following resules:

« increase pH, Chlorides, general rigidity and al-
kalinity

* reduction of ammonia afler passing through the
stormwater collection system

= indicators of nitrates, nitrites, iron, tansparen-
cy, turbidity, smell remained unchanged.

Comelusion. The methods and forms of organi-
zation of green infrastructure are different in each
city according to geographscal, emvironmental, so-
cio-economic conditions, the goals they pursue re-
main the same. ldentification and expanson of
green infrastructune s one of the most important
strategies for implementing an ecosystem approach
1o spatial planning. One type of green mfrastructure
abjects is 3 green roal.

Cireen roofs ane the optimal urban green infra-
structure due 1o therr multifinctionality: they can be
comverted inlo existing buildings, they provide
space for urban wildlife, and they can enrich public
spaces for the cty ressdents. In additson, green roofs
make previously unfriendly places pleasant, as well
a5 provide a new open space for office workers.

The main types of green roofs are extensive
and intensive, sedum and container. They abo differ
from the typical vegetation and substrate. These fac-
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tors will affect the maintenance of the green roaf
before the and treatment of
runoff.

In the Post-Soviel countries, surface rumafl
was considered as a pollutant, which was sent 1o
sewage trestment plants through the storm sewer
system or o the water bodies darectly. Our study
shows positive aspect of green roofs on the gualita-
tive characteristscs of surface runoil.

In this study, were identified two types of green
roofi — at the parking and typacal for the Post-Soviet
countries al the form of a cellar.

The resubts of a study of snow and runcd? sam-
pling afler a green roof and a roaf’ withoul landscap-
ing show that most water quality indicators improve
after water passes through green areas. Thus, a1 bath
points the pH, general rgidsty, alkalinity, concentra
tion of chlondes, chromium are decrease. The green
roof of the first pomt (parking) also reduces the
concentration of mitrites, ammonia, zine and manga-
nese. The concentraton of iron abo decreases in the
second pont. The increase i the content of individ-
ual elements (smell, wrbidity, iron, zinc, coppes
manganese, cadmium) s associated with the specif-
ic features of each area where the green rof is lo-
cated and do not kave regular repetition.
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o pojay. Ha uwomy Mmacuei asroMobuibHI KOAil 4acTo jocsraioTse, abo i

MEPEBHILYIOTE, NIHOHHY B OIHH MCTP BIZIHOCHO NOBEPXHI HABKOJO.

Bucropks: npoGaeMa JUKHNIATY 2apas NOCTAla JyAKe FocIpo, 30Kpema, 4epes
3POCTAHHA MOMYNAPHOCTI UBOro BiAY BUANOYMHKY, Tomy norpibHo po3lsHHYTH
LIHPOKY CHCTEMY NPOCBITHULTEA CEPE/t HACCHCHHA PO HEraTHBHII BILIHB JUKHIIHTY.
BAOCKOHATHTH  CHCTEMY KOHTPONK 3a  JOTPHMAHHAM  [PHPOAOOXOPOHHOIO
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JIHHAMIKA, MPHYHHH I HACJIUIKH JIICOBHX ITOKEX B
XAPKIBCBKII OBJIACTI

MAKCHMEHKO H. B., EXTAKOBA M. B.
maksyimenko@karazinua, bugakova. mw@gmail com

Xapxiscexutt nayionatsnui yuieepcumem iweni B. H. Kapazina, m. Xapxis, Yapaina

MNpoanasizosano JMBaMiKy aicozaroTiati y Xapkiscekill obnacti ra eime Ha Hel TiCOBRX
noxex. BASRICHO NPHYHHN | HACAUIKH JTCOBHX NOKCK.
Kuowosi caosa: nic. nokexi, AICOIATOTIBNA, NPHHHN, HICITIKK

The dynamics of logging in the Kharkiv region and the impact of forest fires on it were
analyzed. The causes and consequences of forest fires have been revealed.
Key words: forest, fires, logging, causes, consequences
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Bei nick BiAirpaoTs BAsIHEY poik ¥ GYHKIOHYBAHHI CROCHCTEMH, BILTHBAKTE

HA JIOQHHY, TBAPHH Ta MakpokiiMat periody. Tomy ekpail HeobXUlHHM € apaniz

i KomHOT Tepuropll Aicomid dounom. Powrnsmeso  tic

Xapkiseskoro © ynpaniisng 1 i koro rocnogapersa. Jlo
cEIaY AkHx BigHocsteex 10 gepaoicrocnis 1a HIMT «lominemancesi ticus. 3a
matepiniamy PerioHankuux fonosifell Npo cTaH HABKONMUIHEOTO [IPHPOIHOTD
cepefopiia ¥ Xapkisckoi obnac ¢ 2017 poky 011 nopaikysaHHsM Y papiiHas

nepedysac 3014 Teaui rextapie niscosoro douy [1-4]. La uiwhpa sa ocranui 4 poku

HEIMIHHA.
Tadmus |
Jimaniska NicosaroTieni i nomi noxes 8 Napkiscekiil obnacr [1-4]
Odcar Tnowa Cepenus
saroTosneol | Jlikeiguol 3 gicopsx  (Bepxosux 3  mioma | Kilkkicrs
Pig | nepemmmi, s’ | wux o’ |Doskes, Ta | HHX T3 | Domew,ra | Domes

2017 416072 65115 241,27 7.7 1.09 222
2018 500072 71813 9537 6 0.8 119
2019 671193 573317 3847 0,2 0.34 113
2020 SOB600 432400 570,17 163.6 — 240

Auanis HOKAIHHKIR 3TOTORIEHOT JEPERIHT Ta KITRKOCTI N0M%eK NOK3a8, Wo 3
2017 mo 2019 pik obcar saroTomtedol JepeBdHd (B TOMY 4HCII NiKBiJHOT)
A0iALIIYBABCA, @ MI0MA Ta KULKICTE JCOBHX [owes sMeHrysanace. Pucymos |
JAEMOHCTPYE XAPAKTED IMIH O0CATE JNOTIEN JAratoM Ta JiKBUTHOT JEPEiHE 0KpeMo.

FaMAUHMO, 10 YACTRR TIKBIIHOT OCTUHHIME POKAMU JHA4HO 3pocia. (pue.1).
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kinekoerTi  nomes.  [IpHamdor  Taknx  oOCTABHH  CTANA  MEHIID  KLIEKICTE
JICOOXOPOHHIX 3AX0NIB, METOW SKHX ¢ DeaneyHe BHKOPHCTAHHA 3EMElL TCOROTD

ORIy HACETEHHAM.
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Oxopowo doskians, 2027 .
I0HTHIB BEIHED KUIBKICTE [OMEH 3AB0C IHAYHHHY BETPAT cROCHCTEMI MICY, B TOMY
qHC:
* IMEHIIVETHCH BHPOOHHIITBO KHCHEY, TOJl 5K ofHe JepeRo BHpodmEc foro B
CepeIHEOMY Ha 3 THIHEHI;
* NOpYIIYVeTseH BoAHEI Danasc Bogoiis:
* pyHHYIOTRCH CCpeJOBHILA ICHYBAHHA TEAPHH Ta NOMHPAOTE CaMi TBAPHHH,
ITAXH, HEl TAKO® BLUIIMPARKTE CROK pOlb ¥ IPHPOIHEOMY CepeloBHIL;
* CTPGEIAE NiCOBA MACTHIED HA BEPXHI [IAPH [PYHTY:
* 3alpyIHICTRCH ATMOCpEpHE TOBITPH APHHKOBHME FATAMHE, 10 CHIPHYHHAIOTE
napHHEOBMHI ederT:
* BUIDYBACTECH 3aDPYIHEHHS IN0M;
* NOMPIYETHER IYMOIROMHLIN;
* IMEHIIVETRCH KUILKICTE MIEBLIHOT JepeBHHH, NpHOATHOT And OvIiBelsHIX
MATEPIAN Ta THI epepodiH.

Cunicor sRxopicaanny daceper: [ Jonoeids Bpo c#idd HOSKOIMMREON  HDUPOAHOSD
cepedosutiga & Xapeiacerii oftacmi v 2007 poy. Xapsie, 2008 C. 61-63. 2. Jonoside npo cmas
HOSKOIMLLOSE HPpodioss cepedosiiga & Xapuiecwsati ofivaced v 201 8 powd. Xaprie 2009 O 61—
63 3. Jonostds BP0 CROH HEEKOTUAREON BPEPOOROM cepedosuugt & Xapuiececlil odaacmi y 2019
poupl. Xapucie. 20200 . 41-83. 4. Jonoside Rpo cmidy ROSROINEMBN RPEPOOROM cepedosiiiyg &
Xapriscewl ofinacmi y 2020 powl. Xapsie, 2021, C. 6163
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INFORMATION TECHNOLOGIES AND BUSINESS INNOVATIONS

Marharyta Buhakova
MA, V. N. Karazin Kharkiv National University,
e-mail: bugakova.mwiggmail.com, Ukraine
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PERSPECTIVES OF USING GREEN ROOFS IN CONDITIONS
CLIMATE CHANGES FOR SUSTAINABLE DEVELOPMENT OF
CITIES

Abstract. The challenges of climate change and adaptation are becoming
more and more acute, especially in large eities. Green roofs are one of the objects
of green infrastructure, which together with other greenery in the city form its green
framework and make cities more environmentally friendly and sustainable. Was
conducted a full-scale study of building types in Kharkiv, were assessed the design
features of different types of buildings and accordingly, were developed
recommendati for the ar of green roofs, walls and terraces. At the
same time, landscaping of roofs, in contrast to the creation of parks and squares
does not require the allocation of large areas, but on the contrary allow more
efficient use of space of buildings. This articles deal with features of green roofs
and types of buildings where they can be installed.

Keywords: green infrastructure, green roofs, landscaping, eities, climate
change.

A green roof is the roof of a build, partially or completely covered with
vegetation and soil layer. Depends on the substrate layer in which plants grow,
green roofs are divided into extensive and intensive types. Extensive green roofs
are roofs with thin vegetation, consisting of low grass, moss, lichens. Intensive
green roofs are larger plant systems that involve planting tall plants and even trees.
Extensive green roofs in most cases are sedum, and intensive - container or
modular. The arrangement of a green roof has a positive effect on the energy
efficiency of the house due to thermal insulation. Green roofs have the ability to
hold up to 90% of rainfall and precipitation and have influence on surface runoff
cleaning. For the arrangement of the extensive type of green roof, the thickness of

10
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the substrate is 8-15 ¢m, and for the intensive type - 20-60 em (Riabyka et al.,
2021).

To date, the norms of Ukrainian legislation Governmental Buildings
Normative B.2.6-220:2017 “Covering of buildings and constrictions™ provides the
following definition of green roofing — it 1s a flat or sloping combined coating with
the top layer of vegetation. The legislation does not provide a classification of types
of green roofs, this document uses only extensive type of roof with the possibility
of arranging a pedestrian zone, and in addition, the installation of landscaping on
the roof is not mandatory and determined by the developer.

The main conditions that determine the possibility of installing a green roof
are the ability of the building structure to withstand additional loads: placement on
the roofs of engineering communications buildings, exhaust ventilation systems,
ete.; the angle of the roof: general condition of the roof - the presence of pre-
insulation.

When creating a green roof, the first step is to determine its purpose.
However, in practice you can see that green roofs of different types can be
combined - part of the extensive roof, and the other used for recreation, or for
commercial purposes. The next step is the conditions of creation - the building
already exists or construction is at the design stage. The next step depends on this
- the calculation of the load on the structure of the future green roof.

When we decided on the type of green roof, the allowable load was
determined, the question of communications arose - not to touch the vents, and one
of the main - to organize a system of surface precipitation. Rainwater and meltwater
are usually removed from the roof through funnels and drainage trays. At the same
time on the floor of both ordinary roof and green it 18 necessary to install drainage
and filter layers.

In general, the following layers must be installed for an extensive green rooft
plants with substrate; a filter that protects the substrate from leaching; drainage,
which will serve instead of watering: additional insulating layer; waterproof.

The following layers are necessary for an intensive green roof: plants with
substrate; a filter that protects the substrate from leaching: drainage: filter,
protective layer; waterproof; additional insulating layer; vapor barrier.

The existing housing stock of Ukrainian cities, in particular on the example
of Kharkiv, can be divided into the following types:

- five - nine floors’ buildings, were built in the 1950-1980s. They have a flat
roof, but due to their obsolescence are not suitable for green roofing. Such houses
are not suitable for green roofs;

- nine, twelve, sixteen floors” buildings (1960-1970s). Most have a technical
floor. On them arrangement of an extensive type of green roof taking into account
engineering communications is possible.

11
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- two, five floors’ buildings (1930-50s). The roof in houses is two- or mult-
pitched, forming a large attic. Slate or roofing iron was used as a roofing material.
In such buildings, a possible option is to mstall modular attic or balcony greening.

Therefore, the following are perspectives for the arrangement of a green
roof:

- one-floors, two-floors private existing and new buildings with a flat roof
(possible arrangement of extensive and intensive types) or sloping with an angle of
not more than 35 degrees (only for extensive roof);

- multi-floors new buildings that are under construction;

- arrangement of a green roof is also possible at public transport stops:

- administrative buildings of private and state property;

- industrial enterprises, warchouses ete.;

- commercial centers,
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PROBLEMS AND PROSPECTS OF BIODIVERSITY CONSERVATIO!
IN THE CONDITIONS OF CLIMATE CHANGE AT THE ECOLOGICAL
NETWORK OF SUMY REGION

Abstract. The article considers the role of the objects of the nature reserve
fund in Sumy region for the conservation of biological diversity. emphasizing a
positive effect of creating an ecological network. There is also an assessment of the
recreational load dynamics on protected areas.

Keywords: biological diversity, national park, recreational load, ecological
network, nature reserve fund.



