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1. Heuitki Mogesi Ta iHdopMaliiiHa TEXHOJIOTisl TeOIPOCTOPOBOrO 6AraTOKpUTEpPiabHOrO aHai3y pilleHb 10
PO3MillleHHIO 06'€KTIB TBEpAUX [106YTOBUX BilIXO/iB

2. Fuzzy models and information technologies of geospatial multi-criteria decision analysis on the location of
municipal solid waste landfills

Pedepar:

1. InceprauiiiHe OCTiIPKEHHS IPUCBSIYEHE AKTyaIbHUM IUTAHHSIM PO3PO0JIEHHS HOBUX Ta YIOCKOHAIEHHS
icHylounX Mozesnel i MeTofiB 0OpoOKU reonnpocTopoBoi iHdopMallii Ta 6araToKpUTepiaJbHOr0 aHali3y pilleHb [
nifgBUILEHHS €(PEKTUBHOCTI NIpOoLeCy NPUMHSTTS pillleHb [10 PO3MillleHHIO 00'€KTiB TBEPAUX 10OYTOBUX BiIXOiB.
OpHUM 3 BOXJIMBUX KPOKiB pepopmu B cepi NOBOIKEHHS 3 BiIxonaMu B YKpaiHi € HanjionanbHa crpareris
yIpasiliHHA Bigxogamu 10 2030 poky, 3rifHo SKoi nepe6adyeHo IOCTYIOBUH IepeXif, Bil, 3aXOPOHEHHS 10
COPTYBaHH$ i IOBTOPHOI'O BUKOPUCTAHHSI, [lepepo0OIeHHs ab0 yTuilisalii BiiXoiB i3 3aXOPOHEHHSIM iX 3a/IMILIKIB Ha

«peTioHaJIbHUX» MOJroHax, 10 BiANOBiNal0Th BUMOram €sporneiicbkoro Cooay. B 11boMy HanpsIMKy IPOTIOHYETHCS



PO3pO6JIEHHS perioHaIbHUX IPOrpaM MOBOJKEHHS 3 BiIX0JaMU, HACaMIlepes, IIJIaHy BU3HAYEHHS PalliOHAIbHOTO
parioHy OXOIJIEHHS Ta PO3TalllyBaHHS «PErioHaJbHUX» [IOJIroHIB. BupimeHHs nofi6Horo 3aBmaHHs oTpebye
NiATPUMKYU IPUMHSTTS PillleHb Ha OCHOBI OOPOOKM Ta aHasi3y pi3HOPiZHOI NpOCTOPOBOi iHpopMalii Tpo 06’eKTU
pO3MillleHHS TBepAUX ITOOYTOBUX BiIXOMiB Ta MO/I€JIIOBAHHSI BIUIUBY HA HUX €KOJIOTTYHUX, EKOHOMIYHUX,
coliaspHUX PaKTOpiB i reoMOp(POMETPUIHUX NTAaPaMETPiB TepUTOPii. B mucepraniiiniil po60Ti IpoBeeHO aHai3
icHylOuMX IiAXOMiB 10 BUPiLIEeHHS 3a/1a4 PO3MillleHHS FeONPOCTOPOBUX 00’eKTiB. [IokazaHo, 110 B 6ibLIIOCTI
BUIIAJIKiB, 32 YMOBU HAsIBHOCTI JI€KiJIbKOX KPUTEPIiB ONTUMa/ILHOCTI Ta HEOOXiIHOTO CTYIEHSI [IOBHOTH OIUCY
peasIbHOI CUTYalii, pillleHHs! He MOXe OyTH OTpPUMaHe aHAJIITUMHUMU METOJAMU 3a NPUMHATHUY Yac. CKIaIHICTh
aJITOPUTMIB iCTOTHO 36i7bIy€eThCSI [TpY 36i/blIeH] PaKToPiB, sKi BIVIMBAIOTh Ha pillleHHs. BpaxoByiouu Toii (axT, 1m0
33/laya po3MillleHHs 00’eKTiB TBEPIUX NOOYTOBUX BiIXOiB € 6araToakTOpPHOIO, 3 HasIBHICTIO iHdopMallii, siKa
HaJAeTbCs y POPMI CYIPKEHD i T06aKaHb €KCIIEPTIiB Ta YaCTO Ma€ Cy6'€eKTUBHUI i HEYITKUI XapakTep,
3aIpONIOHOBAHO BUKOPUCTAHHS MiIX0MY, IO MOEAHYE METOAM 6AraTOKPUTEPIaIbHOTO aHali3y pillleHb, Teopiio
HEUiTKUX MHOXWH 3 reoiHdopmaniiHumMu TexHoaorisMu. CUHepris 1[ux MigXoiiB J03BOJISIE OTPUMATH OiJIbII
THYYKW iHCTPYMEHT, 11J0 BPAaxOBYe Pi3Hi cTpaTerii IpUMHSTTS pillleHb, TOOTO AOJATH B reoiHpOpMaLiliHy cUCTEMY
BiICyTHI (PyHKI[iOHA/IbHI MOXKJIMBOCTI, 5IKi HE MOXKHA peasii3yBaTy, BUKOHYIOYM BUOip MiClLib PO3MillleHHSI 00'€KTIB
CIIMpalOYMCh JIULIE Ha IPOCTOPOBI orepaliii oepseto. TakuM YMHOM, aKTyaJIbHUM 3aBIJaHHSM € pO3po0Ka i
YIOCKOHAJIEHHSI MOJieJIell, METOIiB Ta iHCTPYMEHTaJIbHUX [IPOTPaMHUX 3aC00iB, 1110 MOXXYTh OyTH iHTErpoBaHi B
reoiHpopmaliiiHy cucreMy i 3a6e31e4yBaTUMyThb HifBUILIEHHS €(PEKTUBHOCTI IPUMHSITTS PilllEHb 110 PO3MIllEHHIO
00’eKTiB TBEpIMX IIOOYTOBUX BiIXO/iB B yMOBaxX 6araTOKpUTepialbHOCTI i HEBU3HAUYEHOCTI. B po60Ti po3pobyieHo
METOJ, TeOIIPOCTOPOBOTO 6araToOKpUTEPiaJIbHOIO aHaJi3y pillleHb 10 PO3MIllleHHIO 00'€KTIB TBEPAUX IIOOYTOBUX
Bigxo[iB, axuil € I'IC-opieHTOBaHUM i Bilpi3HsIETHCS Bif iCHYIOUMX TUM, 110 popMalizye HediTKy iHdpopMaliito Ipo
IonycTumy (popMy KOMIIPOMICY MK OLIIHKaMU aJlbTE€PHATUB 32 Pi3HUMU KPUTEPISIMU, 110 LO3BOJISIE BUKOHATU
PaHXyBaHHS aJlbTePHATUB 32 CTylIeHEM IIPUIATHOCTI AJ1s1 pO3MillleHHs 00'€KTIB TBEPAUX TOOYTOBUX BiXOMiB 3
ypaxyBaHHSM pi3HUX CTpaTeriii NpuiHsATTS pimeHs. Hanano ¢popmasnizoBaHuil onuc npouecy reolipocTopoBOro
6araTOKpUTEPiaJIbHOTO aHali3y pillleHb, IO CKIaAAEThCS 3 ABOX OCHOBHHUX €TalliB: MAaKpPO- Ta MiKpOaHaizy
tepuTopii. Ha etamni makpoaHaisy Bifg6yBaeTbcCs 36ip JaHuX, (GOPMYIOTbCSI MHOXKUHU KPUTEPIiB Ta allbTEPHATUB 3
ypaxyBaHHSM OOMeXXeHb, 1110 HaKJIaaloThCs Ha pileHHs. Ha etani MikpoaHanisy BUKOHY€ETbCSI paH)KyBaHHSI
aJIbTEPHATUB 32 CTyIIEHEM IIPUAATHOCTI AJ1s1 pO3MillleHHS 00'eKTiB TBepIuX I0OYTOBUX BiIXO[IiB 3 Bidyasizalielo
Pe3yJIbTaTiB B KapTOorpadiuyHOMY BUTJIS,.

2. The thesis study is devoted to urgent issues of developing fuzzy models for processing geospatial information
and information technology of multi-criteria decision analysis (MCDA) to increase the efficiency of decision-
making on the location of municipal solid waste (MSW) landfills. One of the important steps of waste management
reform in Ukraine is the National Waste Management Strategy until 2030, which provides for a gradual transition
from landfill to sorting and reuse, recycling or disposal of waste with landfill disposal at "regional" landfills that
meet requirements of the European Union. In this direction, it is proposed to develop regional waste management
programs, first of all a plan to determine the rational area of coverage and location of "regional” landfills. Solving
this problem requires decision-making support based on the processing and analysis of heterogeneous spatial
information about municipal solid waste facilities and modeling the impact of environmental, economic, social
factors and geomorphometric parameters of the territory. In the dissertation, an analysis of existing approaches to
solving the problems of geospatial objects location is carried out. It is shown that in most cases, if there are several
criteria for optimality and the necessary degree of completeness of the description of the real situation, the
solution cannot be obtained by analytical 3 methods in an acceptable time. The complexity of the algorithms
increases significantly with increasing factors that influence the decision. Considering the fact that the problem of
disposing of solid household waste objects is multifactorial, with the information provided in the form of
judgments and wishes of experts and often subjective and fuzzy in nature, an approach is proposed that combines
the methods of multi-criteria analysis of solutions, the theory of fuzzy sets with geoinformation technologies. The
synergy of these approaches allows you to get a more flexible tool that takes into account various decision-making
strategies, that is, add to the geographic information system there are no functionalities that cannot be



implemented by selecting locations for objects based only on spatial overlay operations. Thus, the urgent task is
the development and improvement of models, methods and software tools that can be integrated into the
geographic information system and provide increased decision-making on the disposal of solid waste in conditions
of multicriteria and uncertainty.The main scientific results of the work are the following. There were developed
GIS-oriented fuzzy two-stage MCDA model for the deployment of MSW facilities, which combines geospatial
information about the MSW landfills with estimates and opinion of experts, and also considers the attitude of
decision maker (DM) to risk when making decisions. Description of the MCDA model in geographic space is
formalized, where alternatives, criteria and other elements of solving the issue have spatial dimensions. A two-
stage MCDA model is proposed to increase the analysis efficiency, which allows, at the first stage of macroanalysis,
to form a set of acceptable alternatives considering the restrictions imposed by sanitary-construction standards
using GIS tools, and at the second stage of microanalysis, to rank the set of acceptable alternatives according to
their degree of suitability for MSW objects deployment based on the MCDA methods with obtaining results in the
form of a base map.
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