AHOTALIIA

Kyszux I.P. KoMIuiekcHa 3ejieHa 30Ha MicTa TepHOMIb: Te0eKOoJIOT1yH1
3acaqu cranoro gyHkuionyBaHHs. — KBamigikaiiiiHa HaykoBa mparis Ha mpaBax
PYKOTIHCY.

Hucepraiiisi Ha 3400yTTS HAYKOBOTO CTYIEHS J0KTopa (imocodii 3a
cnemianpHicTIO 103 Haykm mpo 3emmro. — TepHOMIIBCHKHUIM HaIllOHATBHHMA
nearoriyHui yHiBepcuteT iMeH1 Bonoaumupa 'natioka, M. Tepromins, 2021 p.

JlocmimKkeHHsT 32 TEMOIO JHUCepTallii mMpoBOAMIOCH BIpoaork 2017-2021
pp. BIAMOBIIHO A0 IUIAHIB HAYKOBO-IOCIIIHULBKUX POOIT KadeIpu reoexoynorii
Ta METOAUKA HAaBYaHHS  €KOJOTIYHUX  JUCHUIUTIH  TepHOMUIbCHKOTO
HaIllOHAJIBHOTO TIEJaroriyHoro yHiBepcuTeTy iMmeH1 Bonogumupa ['HaTiOKA.

Marepianamu 11 AMCEPTaALIHHOT POOOTH MOCTYX UM 3BITH [ 0JIOBHOTO
ynpaiiHHs Jlepxkreokanactpy y TepHoniibehbKii obnacti (hopma 6-3em), naHi
TepHONMIBCHKOTO  00JAaCHOrO  YHpaBlHHSA JICOBOTO Ta  MHCIMBCBKOIO
rocrogapcTBa, Cxemu o3eneHeHHs Mmicta TepHomub, 310paHi Ta OMpaibOBaHi
aBTOPOM IMiJI 4Yac EKCHNEeOUUIMHUX Ta KaMepalbHUX eTamiB. TakoX aBTOPOM
BUKOpPUCTAaHO iH(OpMAIliI0 13 TporpaMm, CTpaTerii Ta IHIIMX HOPMATUBHHUX
JIOKYMEHTIB, po3MillleHnX Ha odimiitnux caitax BepxoBHoi Pamu VYkpainw,
Kabinety MinictpiB Ykpainu, TepHoninbebkoi MichbKOi pagu. OKpemMy 4acTHUHY
HAyKOBO-METOJI0JIOT1UHO1 1H(pOpMAIlii B3ATO 13 MyOJIKaIlii y HAI[lOHATILHUX Ta
3aKOPAOHHUX (PaxOBUX BUIAAHHAX 1 T€3 KOH(EPEHIIiil.

[IpoananizoBaHo HOPMaTUBHO-TIPABOBY 0azy (GyHKILIOHYBaHHS
KOMIUIEKCHOI 3€JIEHOI 30HU MICTa, OCHOBY AKOi CTAHOBJIATH: 3aKOHHU YKpaiHH
«IIpo OnaroycTpiii HaceneHMX NYHKTIBY», «lIpo perymoBaHHsS MiCTOOYHiBHOI
nisbHOCTI», JlepxkaBHi OyiBenbHI HOpMmu YKpainu «[lnanyBanus Ta 3a0yaoBa
TepuTopiin, Haka3z MinicrepcTBa OYIIBHHIITBA, apXITEKTYpH Ta >KHTIOBO-
KOMYHaJIbHOro rocmnoaapctsa Ykpainu «lIpo 3arBepmxenHsa IIpasuin
YTpUMaHHSl 3€JI€HUX HACa/KeHb Yy HACENECHHUX MyHKTax YKpaiHW» Ta 1HIII

HiI[BaKOHHi aKTH. BCTaHOBHCHO, 10 'y IuxX IPpUAXYHUX JOKYMCHTAX BU3HAYCHO



HOMEHKJIATypy CTPYKTYpPHUX €JIEMEHTIB KOMIUIEKCHOI 3€JI€HOi 30HU MICTa,
HOPMH O3€JICHCHHS MIChKMX HACEJIICHHX MyHKTIB, BIAMOBINAIBHICTE 34
NOPYIICHHS 3aKOHOJABCTBA B Traldy3l BUKOPUCTaHHS Ta OXOPOHU 3€JIECHUX
HACa/KEHb.

VY3aragpHEHO  MOHATTEBO-TEPMIHOJOTIYHY  CHCTEMY  JOCIIJKEHHS
KOMIIJIEKCHOI 3€JICHOI 30HM MicTa. PO3KpUTO CYTHICTh MOHSTTS «KOMILJIEKCHA
3eJieHa 30Ha MICTa, K 03€JICHeHa, 00BOJIHEHA Ta BKPUTA POCIMHHUM MOKPUBOM
TEPUTOPIS MiICTa 1 MPUMICBKOI 30HM, IO BUKOHYE €KOJIOTIYHI, COIllajbHI Ta
€KOHOMIYHI (YHKIID». YIOCKOHAJICHO METOAUKY MOCIHIKEHHS KOMIUIEKCHOI
3eJIeHO01 30HM MicTa. Po3po0ieHo Ta OOrpyHTOBAaHO aJITOPUTM JIOCHIIKEHHS
KOMILJIEKCHOI 3€JICHOI 30HM MICTa, SIKMM BKJIIOYA€ YOTHPU €TaIllU: TEOPETHKO-
METOJI0JIOT1YHUMN, aHATIITUYHUM, ONITUMI3alITHUN Ta MOHITOPUHTOBUH.

CucremMaTn30BaHO MIAXOAW /IO BHUBYCHHS KOMIUIEKCHOI 3€JIEHOI 30HU
MICTa, OIIHKM ii (PYHKIIOHAJIBHUX IMapaMeTpiB Ta BU3HAYCHHS HOPMATHUBHOI
wionli. BctanoBneHo, 1m0 HopMaTHUBHA IJI0IAa KOMIUIEKCHOI 3€7IEHOT 30HU MicTa
Tepuomnine po3paxoByeThesi 13 mokazHuka 50 ra / 1000 ocib, BiAMOBITHO 0O
YUCENbHOCTI HACEJIEHHS, JICHCTOCTI TEPUTOPIi Ta MNPUPOIHOI 30HU, B SKI
3HAXOAUTHCS MICTO. 3alPOIMIOHOBAHO BUAUIATA YOTUPHU OCHOBHI rpynu (yHKIIIH
KOMIIJIEKCHOI 3€JIEHOI 30HM MiCTa: EKOJIOTIYHI, COIllajdbHI, €KOHOMIYHI Ta
KiIimaToperynowdi. OOrpyHTOBAaHO BHOKPEMJICHHSI B MeEXKax KOMIUJIEKCHOI
3eJIEHOT 30HM MicTa: sjep (KJIIYOBHX TEPUTOPIil), 3€JIEeHUX KOPHUIOPIB
(CIOMYyYHUX TEPUTOPIil) Ta JOKATBHUX 03€JICHEHUX TEPUTOPIM.

Busnadeno mionry J1icomapKoBOi YaCTMHM KOMITJIEKCHOI 3€JIEHOT 30HH
Micta TepHomiib, sika craHOoBUTH 2690 ra, Ta Jicorocmomapchkoi — 7276 ra.
OuiHeHo piBeHb oO3elieHeHHs mnapkiB M. Tepuonuib: «3mopos’s» — 81%,
«Tomimpuey — 80,4%, «HamionaasHoro BigpomkeHHs» — 79%, «Ctaporo
napky» — 67,7%, napky im. T. IlleBuenka — 54,5%. PospaxoBano nedirut
3€JICHUX HacaKeHb OOMEXKEHOIro KOPHCTYBaHHS — 12 Ta, cHemiajibHOro
npu3HaueHHd — 62,5 ra Ta 3araipHUd Ie(IUUT HAacaHKEHb B MEXax

JI1COMAapKOBOi YaCTMHHU KOMILIEKCHOT 3eJIeHO1 30HHM MicTa TepHomniias — 614,5 ra.



BcTanoBiieHO MeXy Ta IUIONITY JIiICOTOCTIOAAPCHKOT YaCTUHN KOMITJIEKCHOT
3eneHoi 30HU Micta TepHominb, mpoaHanizoBaHo ii cTpykrypy. [IpoBeneno
THUITI3aliI0 CUTbCHKUX Paja JIOCTIHKYBAHOT TEPUTOPIi 32 YACTKOKO JIICOBKPUTHX
3eMenb. Bu3HAUEHO TIIONIy JICIB B MEXaX KOMIUIEKCHOT 3€JIeHOT 30HH MicTa
TepHominb, MO0 MANOPSAKOBAHI ACPKaBHOMY MIINPUEMCTBY « TepHOMUIbChKE
JicoBe rocnojapcTBo». Po3paxoBaHO HOPMATHUBHY IUIONIY JIICOTOCIOAAPCHKOL
YaCTMHU KOMIUIEKCHOI 3€JIeHOi 30HM MicTa TepHOmilb Ta BU3HAYEHO IepiluT
Haca/PKeHb, SKUM ckiragae 2889,5 ra.

OuiHeHo eKoJioriyHi  (PYHKIII KOMIUIEKCHOI 3€JIEHOI 30HH MicTa
TepHoMiIE, 30KpeMa MPOAYKYBaHHS KUCHIO Ta aCUMIJIAIII0 BYTJICKHCIIOTO Ta3y,
(ITOHLIMTHICTD, CTIMKICTh  Haca/UKEHb 1O  Ta30IWIOBUX  BHUKHUIIB,
BOJIOPETYIIOIYY 37aTHICTh. BcTaHOBIEHO, 10 3a 100y JICM KOMIUJIEKCHOL
3€JIEHO1 30HU MicTa TepHOIMLIb B CEpeTHROMY MPOAYKYIOTh 981,4 TOHH KUCHIO
Ta NOTIMHAIOTh 1226,7 TOHH BYTJIEKUCIOTO Ta3y. BusHadyeHo, 110 NPUPOJHI
010T€01IEHO3U KOMIUIEKCHOI 3€JIEHO1 30HM MiCTa MPOAYKYIOTh OJn3bko 90 TwHC.
TOHH KHCHIO B DIK, 3 AkuX 25% mpoayKyroTh OioreoiieHo3u Mmicra. BusiBneno,
oo B Mexax ypOoekocucteMu TepHomonst (oOpMyeTbCs Bia €MHUN OanaHc
KHUCHIO.

OuineHo pekpeariHi (QyHKIT KOMIUIEKCHOI 3€JIGHOI 30HH MicTa
Tepunonine. Po3paxoBaHo: 3a0e3NEUYEHICTh HACENEHHS MIKpOPAaloOHIB M.
TepHominp 3€JI€HUMH HACADKEHHAMH OOMEXKEHOro KopuctyBaHHs — 4.5
M?/0c00Y, 3eNCHIME HACAKCHHSMH 3aralbHOT0 KOpHUCTyBaHHS — 21 M%/0co6y;
HOPMY O3CIICHEHHS CEIBOHIIHOI 30HH — 89 M?/0c00y; KOS(Il[ieHT 3araibHOro
BUKOPUCTAHHS MICBKHX 3€JIEeHUX HacakeHb — 24%. BusHnaueHo: pekpearliiny
eMHICTh TapkiB — 13037 o0ci0; TEepHONJIBCHKOTO BOJOCXOBHUINA pPa3oM 13
npubepexHoro Teputopiero — 5500 oci6; miciB miconapkoBoi wactuau — 17850
0ci0; caJI0BO-TOPOJIHIX 1 JaYHHMX JUISHOK JIICOTOCIOAapchkoi yacTuau — 9678
oci0.

OOrpynTOoBaHO 56 KpuTEpiiB cTajgoro (QyHKIIIOHYBaHHS KOMIUIEKCHOI

3€JICHOI 30HM MICTa, SIKi 3TPYIIOBAHO y TPU TPyIu (€KOJOTIUHY, COIlaIbHy Ta



€KOHOMIYHY), 1 IeB’STh KaTeropiil (010€KOJIOT14HI, TE€OEKOJIOTIuH1, TaHAmadTHI,
KJIIMaTOPEryII0l0Yi, peKpealliiii, OCBITHbO-KYJIbTYPHI, SKICTb XKUTTS, PUHKOBI
Ta TwiaHyBaidbH1). Merogom SWOT-anamizy, BuU3HA4YeHO cJa0Ki 1 CHJIbHI
CTOPOHU KOMIUIEKCHOI 3eJIeHO1 30HU MicTa TepHOMisib, BCTAHOBICHO MOTEHITIHHI
MOKJIMBOCTI Ta KMOBIpPHI 3arpo3H ii cTajsoro pyHKIIOHYBaHHS.

BusHnaueHo 3aranpHy IUJIOINy KOMIUIEKCHOI 3€J€HOi 30HHM MiCTa
Tepuominb, ska cTaHoBUTH 9966 Ta, mpoaHani3oBaHOI I CTPYKTYpY,
po3paxoBaHo HopMmatuBHy Iutomy (13470 ra) Tta BiamoBiAHO — aediuT
HacapkeHb (3504 ra). OxapakTepru30BaHO 3aXO0JM JIs ONTHUMI3alli CTPYKTYpH
KOMILJIEKCHOI 3€JIEHOI 30HM MicTa TepHomisib, 30UIbIIEHHS IUIOLIlI JICIB 3a
paxyHOK CepeAHbO-, CHJIBHO- 1 CJIa00E€pOOBaHUX OpPHUX 3E€MENlb, a TAaKOXK
3eMeJb 3 KPYTU3HOIO CXUITYy MOHaJ 5°, 3arajibHOIO IJIOINICI0 OIM3bKO 3,5 THUC. Ta.

Po3po6neno onTumizamiiiny MoJelb 3€MJIEKOPUCTYBAHHS CUIbCHKUX paj
B MEXax KOMIUIEKCHOI 3eJeHOoi 30HM Micta TepHomiiab. OOrpyHTOBaHO
JOLIIBHICTh CKOPOUYEHHSI OPHUX 3€MENIb B MEKax JIOCHII)KYBaHUX TEPUTOPI, B
cepeaaboMy Ha 25%, 30unbIIeHHS JIicHCTOCTI HAa 15% Ta JOBeJCHHS 4YacTKU
nacoBuIl 1 ciHoxkare a0 24%. JloBeneHo, 10 peanizailisi TaKUX 3aXO/iB
crpusiTUME 301UTBIICHHIO YaCTKU MPUPOJIHUX YTiJlb B MEXKax aJMIHICTPATUBHUX

TEPUTOPIN KOMILJIEKCHOI 3eJIeH01 30HU MicTa TepHomins 13 25% 10 50%.

Kiarwo4uoBi cioBa: xoMIiekcHa 3ej€Ha 30HA MICTa, 3€JICHI HacaJKEHHS,
CTaqui PO3BUTOK, YpOOEKOCHMCTEMa, HOPMATHMBHI MapaMeTpu, peKpealliiiHa

pOJIb, €KOJIOT1YH1 (QyHKIIIT, onTuMI3alis, Micto TepHomiib, 3eMIEeKOPUCTYBAaHHS.



SUMMARY

Kuzyk 1.R. Ternopil city complex green zone: geoecological grounds
sustainable functioning. — Qualified scientific work on the rights of the
manuscript.

Thesis for a Doctor of Philosophy Degree in Specialty 103 Earth
Sciences. — Ternopil Volodymyr Hnatiuk National Pedagogical University.
Ternopil. 2021.

The research was held at Ternopil Volodymyr Hnatiuk National
Pedagogical University in 2017-2021 in accordance with Department of
Geoecology and Methods of Environmental Sciences Teaching work plan.

The research is based on Ternopil Region State Land Cadastre Main
Department reports, Ternopil Regional Department of Forestry and Hunting
data, and Ternopil city greening schemes. Data were collected and processed
during the expedition and cameral stages. Furthermore, the author used
information from programs, strategies and other regulations in open access on
the official websites of Verkhovna Rada of Ukraine, Cabinet of Ministers of
Ukraine, and Ternopil City Council. The source of scientific and methodological
information is also publications in national and foreign journal publications and
conference abstracts.

The thesis analyses legal base for city complex green zone functioning
such as Laws of Ukraine «On Settlements Improvement», «On Town-Planning
Activities Regulationy, Ukrainian State Building Norms «Territory Planning and
Building», Act «On the Rules of Green Plantings Maintenance in Settlements of
Ukraine» by Ministry of Building, Architecture and Communal Services of
Ukraine, and other acts. It is established that these legal documents provide the
nomenclature of city complex green zone structural elements, greening norms in
urban settlements, and liability for legislation violation in green spaces use and

protection.



We generalize conceptual and terminological system forresearching city
complex green zone, and specify this concept. City complex green zone is urban
or suburban plant-covered zone provided with water and landscape which
performs ecological, social, and economic functions. The methods of city
complex green zone investigating have been improved. The author develops and
justifies an algorithm for studying the city complex green zone which includes
four stages: theoretical and methodological stage, analytical stage, optimization
stage, and monitoring stage.

The thesis systematizes numerous approaches to the city complex green
zoneresearch, its functional parameters assessment, and normative area
determination. We established that according to the population number, forest
cover, and the natural location zone the normative area of Ternopil city complex
green zone is calculated using the index 50 ha/ 1000 people. The research
suggests distinguishing four main groups of city complex green zone functions:
ecological, social, economic and climate-regulating. City complex green zone
could be structurally divided into nuclei (key territories), green corridors
(connecting territories) and local green territories.

The area of the forest-park part of Ternopil city complex green zone
equals 2690 ha while the forestry part area is 7276 ha. The conducted analysis of
Ternopil parks green zones helps to estimate the landscaping level: 81% in
«Zdorovya Park»; 80.4% in «Topilche Park»; 79% in «Natsionalnoho
Vidrodzhennia Parky»; 67.7 % in «Staryy Park»; 54.5 % in «Taras Shevchenko
Park». The calculated deficit of limited use green plantations and special
purpose green plantations is equal to 12 ha and 62.5 ha respectively. The total
deficit of plantations within the forest-park part of Ternopil city complex green
zone reaches 614.5 ha.

The study establishes boundaries and area of the forestry part in Ternopil
city complex green zone, and analyzes its structure. Village councils in the
studied area are classified by the share of forested lands. We determined the

forested area within Ternopil city complex green zone, controlled by Ternopil



Forestry state enterprise. After modelling the size of normative area for Ternopil
city complex green zone forestry part, we calculated the deficit of plantings
which is equal to 2889.5 ha.

The research assesses ecological functions of Ternopil city complex green
zone, in particular the oxygen production and carbon dioxide assimilation,
phytoncide, plantings resistance to gas and dust emissions, and water regulation
capacity. We established that the forests of Ternopil city complex green zone
produce an average of 981.4 tons of oxygen and absorb 1226.7 tons of carbon
dioxide per day. It is determined that the city complex green zone natural
biogeocenoses produce about 90 000 tons of oxygen per year and 25 % are
generated by the city biogeocenoses. The conducted analysis demonstrates the
negative oxygen balance within Ternopil urban ecosystem.

We estimated the Ternopil city complex green zone functions and
calculated that Ternopil districts population provision with limited use green
spaces equals 4.5 m?/ person and with public use green spaces equals 21 m? /
person. The greening norm in the settlement zone is 89 m? person, and the
coefficient of urban green spaces general use is equal to 24 %. The study also
determines parks recreational capacity (13,037 individuals), Ternopil reservoir
with the coastal territory recreational capacity (5500 individuals), forests of the
forest-park part recreational capacity (17,850 individuals), garden and country
plots of the forestry part recreational capacity (9678 individuals).

The thesis justifies 56 criteria for sustainable city complex green zone
functioning, arranged into three groups (ecological, social, and economic) and
nine categories (bioecological, geoecological, landscape, climate-regulating,
recreational, educational and cultural, life quality, market, and planning).
SWOT-analysis shows strong and weak sides of Ternopil city complex green
zone, opportunities and threats for its sustainable functioning.

We determined that the total area of Ternopil city complex green zone
equals 9966 ha and analyzed its structure. The normative area is calculated to be
13470 ha, thus, the planting deficit is equal to 3504 ha. The measures for



Ternopil city complex green zone structure optimization are suggested, namely
increasing the area of forested lands using eroded arable lands and lands with a
slope steepness of more than 5° with a total area of about 3500 ha.

The author developed an optimization model for village councils land use
within Ternopil city complex green zone. The research motivates reduction of
arable lands within the analyzed territory by 25 % in average, forest cover
increase by 15 %, and rising the pastures and hayfields share to 24 %. The
implementation of such measures will increase the share of natural lands within
the administrative territories of Ternopil city complex green zone from 25 to
50 %.

Key words: city complex green zone, green planting, sustainable
development, urban ecosystem, normative parameters, recreational role,

ecological functions, optimization, city of Ternopil, land use.
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