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Pedepat/anoranis:

1. lucepTaliiio prUCBsYEHO BUPIIIEHHIO aKTyaJIbHOIO HAYKOBOT'O 3aBJJaHHS 1110JJ0 OOIPYHTYBaHHS TEOPETUKO-
METOJI0JIOTIYHMX 3acaji Ta PO3PO0JIEHHSI HAYKOBO-METOANYHOr0 3a6€e3I1e4eHHS IPOCTOPOBOTO 1JIaHYBaHHS
PO3BUTKY 3€MJIEKOPUCTYBAHHS TEPUTOPiaIbHUX TPOMaJ, Ha OCHOBI 6araTOKpUTEPiabHOTO re0iHPpOpMaliitHOTO
MoJieIoBaHHs. [IpOCTOpOBE NsIaHyBaHHS BUCTYIIA€ iIHTETPOBAHMM MEXaHi3MOM KOOpJMHALLil TEPUTOPiaIbHOTO
PO3BUTKY, IKUY [TIOE€HYE €KOHOMIYHi, €KOJIOTi4Hi, COLjiajibHi Ta IHCTUTYLiMHI CKJIa[l0Bi BUKOPUCTAHHS 3€MEJIbHUX
pecypciB, a pO3BUTOK 3€MJIEKOPUCTYBAHHS, K IPAaKTUYHA (popMa peastizalii IpoCTOPOBUX pillleHb. Pe3ynibraTtoM
B3a€MO/Iii IPOCTOPOBOTO MJIaHYBAHHSA Ta PO3BUTKY 3€MJIEKOPMCTYBAHHS € ONTUMI3allis 36 MJIEKOPUCTYBAHHS.

Po3po6s1eHO METOAMYHY OCHOBY 6araToKpurepiasbHOro reoiHopMaliiiHoro MoJesr0BaHHS IPOCTOPOBOTO



IJIAHYBAHHS PO3BUTKY 3€MJIEKOPUCTYBaHHS TEPUTOPiaZbHUX IPOMaf, sika 3abe3reuye iHTerpallilo reornpoCcTOPOBUX
IAHUX, MaTepiajiB AUCTAHLIITHOTO 30HyBaHHS 3€MJli, EKCIIEPTHOTO OLiHIOBAaHHS Ta METOZiB ONITUMIi3allii B
eIMHOMY iHpOpMallifiHO-aHAJIITUYHOMY cepeoBulli. OGIPYHTOBAaHO CUCTEMY KPUTEPIiB i IOKa3HUKIB
6araTOKpUTEPiaJIbHOTO OLiHIOBAHHS, SIKA [TOEHYE €KOJIOTi4HI, EKOHOMIYHi Ta COLiaIbHO-TIJIaHYBaJIbHI CKJIaI0Bi
pO3BUTKY Teputopii. OCO6IMBICTIO CUCTEMU € KOMIJIEKCHE BpaxyBaHHS [TOKa3HMKIB €KOJIOTiYHOI CTabiIbHOCTI,
QHTPOIIOT€HHOT0 HaBaHTaXXEHHS, IPOCTOPOBOi KOH(MJIIKTHOCT] 3€MJIEKOPUCTYBAHHS, XapaKTePHUCTUK POCIIMHHOTO
IIOKPUBY Ta IIPOCTOPOBUX OOMEXEHDb. BaromicTh KpuTepiiB BU3HAYEHO METOLIOM aHani3y iepapxiit (AHP), mo
3abe3neynsio popmanizanio eKCIepTHUX OLHOK i CTBOPUJIO OCHOBY JJIs1 iHTErPaIbHOTO OLiHIOBAaHHS IPUAATHOCTI
TepUTOPpii Ta MOJIEe/IIOBaHHS aIbTEPHATUBHUX CLieHapiiB ii po3BuTKYy. COOpMOBaHO KOMILTIEKC LUPPOBUX
kaprorpadiuHux mogeneil y cepenonui QGIS, sKi Bifo6paskaloTb CTPYKTYPY 3€MJIEKOPUCTYBAaHHSI, IPUPOLHO-
pecypcHuUM OTeH1ial, €KOJIOriyHi 0OMeXXeHHs Ta PYHKIIOHAJIBbHI 0COOJIMBOCTI TEPUTOPIi. 3aIIPOINIOHOBAHO Ta
BuKopuctano mogerni AlphaEarth Foundations (AEF v1) nyig anHanisy 6araToBUMipHUX XapaKTEPUCTUK 3€MHOTO
IIOKPUBY Ha OCHOBI embedding-npescTaBjieHb CyIIyTHUKOBUX NAHUX. Pe3ysbTaTi Mojesli iHTepIpeToBaHo sIK
XapaKTEPUCTUKU 3MiH 3eMHOT'0 IIOKPUBY Ta CTaHy [TIOBEPXHI, 110 3a0e3Ieuye iX KOpEKTHE BUKOPUCTAaHHS Y
NO€JHAHHI 3 iHIMMHU JIKepeJlaMU FeonpocTopoBoi indopMaii. 3a jaHnmu Sentinel-2 Ta HOpMai30BaHOTO
mudepeHuifiHoOro BeretaniiHoro ingexcy NDVI BCTaHOB/IEHO ITPOCTOPOBY 3aJ1€5KHICTh MK 3HIKEHHSIM
BETETALi{HOI aKTUBHOCTI Ta 30HAaMU ITiIBULIEHOr0 aHTPOIIOT€HHOI'0 HaBaHTaKeHHsI. [IpoBeeHO KOMIIJIEKCHE
OLIiHIOBaHHSI €KOJIOTIYHOTO CTaHy TEPUTOPIi HA OCHOBI CUCTEMH KiJIbKICHUX [TOKAa3HUKIB. BUusHaueHO KoediljieHTn
€KOJIOTiYHOI CTabiIbHOCTI, aHTPOIIOTEHHOTO HaBaHTAKEHHS1, IPOCTOPOBOI KOH(JIIKTHOCTI, JTICUCTOCTI Ta
pozopaHocTi. OTprMaHi pe3ysbTaTy JO3BOJIWIM ieHTUIKyBaTy IPIOPUTETHI TEPUTOPII [1J1s1 BIIPOBAI>)KEHHS
3aX0/1iB €KOJIOTiUHOI cTabinizanii Ta onTuMisalii CTpyKTypH 3eMJIEKOPUCTYBaHHS. Po3pobsieHo i peanizoBaHo
METOJIMKY 6araTOKpUTEpPiaJbHOro reoiH(popmMaLitHOro MOLEJI0BAaHHS IPOCTOPOBOrO IIJIAHYBAaHHS PO3BUTKY
3eMJIEKOPUCTYBAHHS TEPUTOPiaIbHUX IPOMaJl, gKa repenbdadae MocifoBHY iHTerpaliiio reolpoCTOPOBUX JIaHUX,
Pe3yJIbTaTiB JUCTAHLIMHOrO 30HAYBaHHS 3€MJIi, CHCTEMU KPUTEPIIB i NIOKa3HUKIB, €KCIIEPTHOTO OL[iHIOBAaHHS,
6araTOKpUTEPiaJIbHOTO aHali3y Ta reoiHPopMaLiliHOro MOJEBAaHHS 1711 POPMYBaHHSI HAYKOBO OOI'PYHTOBAHUX
yIIPaBJIiHCbKUX pillleHb. PO3po6seHo KoHLenio reoindopmaniiHOro Be6rnopTainy sik inrerpoanoi GIS-DSS
naTOpMHU NiATPUMKY IPUMHSTTS YIIPaBIiHCHKUX pillleHb Y cdepi IPOCTOPOBOTO I1JIaHyBaHHS Ta PO3BUTKY
3€MJIEKOPUCTYBaHHS. BukopucTaHHs BebopTany 3abesneuye (popMyBaHHS €MHOr0 iHpOpMaLiliHO-aHaTiTUYHOTO
cepeloBUIIa 17151 IPOCTOPOBOTO IJIAHYBAHHS, MOHITOPUHTY 3€MJIEKOPMCTYBAHHS Ta YIIPABJIiHHSI TEPUTOPIAJIbBHUM
PO3BUTKOM, CIIpUSsi€ MiJBUILIEHHIO ONEPATUBHOCTI aHai3y MPOCTOPOBUX 3MiH, IPO30POCTi YIIPaBJIiHCHKUX MTPOLECIB
i OGI'PYHTOBAHOCTI pillleHb 1010 BUKOPUCTAHHS 3€MeJIbHUX pecypciB. Ha 0CHOBI pe3ysbTaTiB
6araTOKpUTEPiaJbHOTO reoiH(OpMaLiiHOrO MOJEII0OBAHHS PO3PO6JIEHO HAYKOBO-METOAUYHI peKOMEHALLiI 010
onrtuMisaii 3emaeKkopucTyBaHHs JKnadiBCbKOI MiCbKOi TEPUTOPiabHOI TPOMAaIH, SIKi Iepe6adaloTb 30i/IbIIEeHHS
I1JI01l, €KOJIOTIYHO CTabili3yIourX Yrifb, pO3MUPEHHS JiCOBUX i IPUPOJOOXOPOHHUX TEPUTOPil, GOpMyBaHHS
€KOJIOTIYHUX KOPUJIOPIiB, YAOCKOHAJIEHHS CTPYKTYpHU arposiaiauadTis, BIPOBAIPKEHHSI CUCTEMU IIOCTIHHOIO
reoindopmMaliiHOro MOHITOpPUHTIY Ta iHTerpauio GIS-DSS TexHosoriil y nponecu NiirOTOBKY KOMILJIEKCHUX I1J1aHiB
IIPOCTOPOBOTO PO3BUTKY TEPUTOPIi. Peasnizaliisi 3arrporioHOBaHYX 3aX0/iB 3a6e31edye MilBULeHHS €KOJIOTI9HOI
CTabisIbHOCTI TepUTOPii, BHMKEHHS PiBHS IPOCTOPOBOi KOH(PIIIKTHOCTI 3€MJIEKOPUCTYBAHHS, IIOKPAlLl|€HHS
aJanTUBHOCTI TEPUTOPII O CyYaCHUX €KOJIOTIYHUX BUKJIMKIB Ta (POPMYBAaHHS HAyKOBO OOI'PYHTOBAHOI MOJIei

362J1aHCOBAHOTO TEPUTOPIaJIBHOTO PO3BUTKY.

2. The dissertation is devoted to solving the relevant scientific problem of substantiating the theoretical and
methodological foundations and developing scientific and methodological support for the spatial planning of land
use development in territorial communities based on multi-criteria geoinformation modelling. Spatial planning is
considered an integrated mechanism for coordinating territorial development that combines the economic,
environmental, social, and institutional dimensions of land resource management, while land use development
represents the practical implementation of spatial planning decisions. The interaction between spatial planning
and land use development results in the optimization of land use. A methodological framework for multi-criteria
geoinformation modelling of the spatial planning of land use development in territorial communities has been



developed. The proposed framework integrates geospatial data, Earth observation data, expert evaluation, and
optimization methods into a unified information and analytical environment. A system of criteria and indicators for
multi-criteria assessment has been substantiated, combining environmental, economic, and socio-spatial planning
components of territorial development. A distinctive feature of the proposed system is the comprehensive
consideration of ecological stability, anthropogenic pressure, spatial land-use conflicts, vegetation cover
characteristics, and spatial constraints. The relative importance of the criteria was determined using the Analytic
Hierarchy Process (AHP), which enabled the formalization of expert judgments and provided the basis for
integrated land suitability assessment and the modelling of alternative development scenarios. A comprehensive
set of digital cartographic models was developed in the QGIS environment to represent land-use structure, natural
resource potential, environmental constraints, and the functional characteristics of the study area. The AlphaEarth
Foundations (AEF v1) model was proposed and applied to analyse multidimensional land-cover characteristics
based on embedding representations derived from satellite imagery. The model outputs were interpreted as
indicators of land-cover change and surface conditions, ensuring their appropriate integration with other sources
of geospatial information. Based on Sentinel-2 imagery and the Normalized Difference Vegetation Index (NDVI), a
spatial relationship was identified between reduced vegetation activity and areas experiencing increased
anthropogenic pressure. A comprehensive assessment of the environmental condition of the territory was carried
out using a system of quantitative indicators. Coefficients of ecological stability, anthropogenic pressure, spatial
conflict, forest cover, and arable land proportion were determined. The obtained results made it possible to
identify priority areas for implementing environmental stabilization measures and optimizing land-use structure. A
methodology for multi-criteria geoinformation modelling of the spatial planning of land use development in
territorial communities was developed and implemented. The methodology involves the sequential integration of
geospatial data, Earth observation results, a system of criteria and indicators, expert evaluation, multi-criteria
analysis, and geoinformation modelling to support scientifically grounded decision-making in territorial
management. A concept of a geoinformation web portal was developed as an integrated GIS-based Decision
Support System (GIS-DSS) platform for supporting decision-making in spatial planning and land use development.
The proposed web portal creates a unified information and analytical environment for spatial planning, land-use
monitoring, and territorial development management. It enhances the efficiency of spatial analysis, improves the
transparency of management processes, and strengthens the scientific basis for land resource management
decisions. Based on the results of the multi-criteria geoinformation modelling, scientific and methodological
recommendations were developed for optimizing land use within the Zhydachiv Urban Territorial Community.
These recommendations include increasing the area of ecologically stabilizing land, expanding forested and
protected natural areas, establishing ecological corridors, improving the structure of agricultural landscapes,
implementing a permanent geoinformation monitoring system, and integrating GIS-DSS technologies into the
preparation of comprehensive spatial development plans. The implementation of the proposed measures will
improve ecological stability, reduce spatial land-use conflicts, increase the territory's resilience to contemporary
environmental challenges, and contribute to the formation of a scientifically substantiated model of balanced
territorial development.
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JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOH: [IpuBaTHMIi 3aKyaz BUMIO] OCBiTM MiKHAPOHMI KIaCUYHUT

yHiBepcureT imeHi [Iunumna Opsayvka

Kopg, 3a € IPIIOY: 37992250

Micue3Haxoa>KeHHS: By Kapsna Jlibkaexra, Mukonais, MukosaiBecbkuii p-H., 54001, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

PeuenseHTu

BaacHe IlpizBume Im's I10-6aThKOBI:
1. Dynwyy I'anvua MukosaiBHa

2. Halyna M. Dudych

KBasigikamnis: . e. u., mou., 08.00.04
InenTudikarop ORCID ID: 0000-0002-1604-6535
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: JIbBiBCHKUIT HALLIOHANILHYI YHIBEPCUTET BETEPUHAPHOI

MenuuurHM Ta 6ioTexHosorii iMeHi C. 3. I>KUIbKOro

Kog, 3a €IPIIOY: 00492990

Micueanaxo,szeﬂﬂa: ByJI. [lekapceka, JIbBiB, 79010, YkpaiHa
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBriHHS: MiHicTepCcTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im'st I10-6aThKOBI:
1. Croiiko Haranis €BreHiiBHa

2. Nataliya Y. Stoyko

KBasigikanis: . e. u., npodecop, 08.08.01
InenTudikarop ORCID ID: 0000-0002-8851-9821
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: JIbBiBCHKUMII HALLIOHAILHYI YHIBEPCUTET BETEPUHAPHOI

MenuLUuHU Ta 6ioTexHosorin imeni C. 3. IKU1ibKOro
Kopg 3a €IPIIOY: 00492990
Micuesnaxo,r.pKeHHa: ByJI. [lekapceka, JIbBiB, 79010, YkpaiHa

dopma ByacHOCTI: [lepxasna



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi

Bnacwue IpizBume Im's [1o-6aTbKOBI Kynikoscbka Onbra €srenisHa
rOJIOBH pagu

Biacue IpizBume Im's I1o-6aThKOBI Kynikoscbka Onbra €srenisHa
rOJIOBYIOYOTO Ha 3acCiiaHHi

BinmoBimaibHUH 32 MiZTOTOBKY Crynens OkcaHa IBaHiBHa
00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersiHa AHaTOJIiBHA

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




