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3aBAHHIO MiJBUIIEHHS PiBHS €KOJIOTiYHOI 6e3eKu B IIPOLeci BiiHOBIEHHS TOPYLUIEHNX MICbKUX TEPUTOPIN 3
METOIO 3MEHIIIeHHI KIIMaTUYHUX PU3UKIB y OyZiBesbHiN ranysi. ¥ 1boMy JOCiIKeHHI BUBYAIOThCSI BUBHAYAJIbHi
(daxTopu 3a6pygHEHHS aTMOC(EPHOro MOBITPsI B KOHTEKCTI BilICbKOBOI AisI/IBHOCTI Ta (POPMYJIIIOETHCS
KOHILIENTyalbHAa OCHOBA /17151 PO3yMiHHS BUHMKHEHHS 3a0pyIHEHHS a€pO30JIbHUMU YaCTUHKA~MHU B MiCbKHX YMOBAx

B YMOBAaX I7100a7IbHUX KIIMaTUYHUX 3MiH. ['inoTe3u pi3HUX Mi’KHApOJHUX BUEHUX LIOJI0 B3A€MO3B'I3KY MK



3a6pyIHEHHSIM aTMOC(HEPHOTrO [O-BiTPsl aepPO30JIbHUMU YaCTUHKAMU B MiCbKMX YMOBAaX Ta 3aXBOPIOBAHICTIO Ha
Covid-19 6ynu ninTBeprkeHi. EMnipyyHi gaHi cBigyaTh Mpo JiHINAHY 3ay1e5KHICTh MK 3a—0pyIHEHHSIM 4YaCTUHKAMU
PM2,5 y Besukux Mictax YKpaiHu Ta KijbKicTio BUNaaKiB 3apakeHHs1 Covid-19, Ha siky 6e3rocepeiHbO BILJIMBAIOTh
TeMIIEpPaTyPHi yMOBY HAaBKOJIMIIHBOTO cepenoBuiia. Y KoHTeKcTi Covid-19 1i (pakTopu BUSIBISAIOTS JIiHINHY
3aJIEXKHICTD 1 6e3r10CcepeiHbO 3aJI€XKaTh Bifl TEMIIEPATYPHUX YMOB HaBKOJIMIIHBOTO cepenoBulla. JoCimKeHHs
NI0Ka3aJy, 10 3arpo3y /1Jis 3[0POB'sS HACEJIEHHS], IKy CTAHOBUTb 3a0PYJHEHHS TIOBITPS B MiCTax, MOXKHA 3MEHIIUTU
3a JOIIOMOT0I0 BIIPOBA)KEHHS1 HU3bKOBYIJIELIEBUX TEXHOJIOTIH OyAiBHUIITBA, @ TAKOXK 3 YPaXyBaHHSIM Pi3HUX
(pakTOPpiB, 1110 MOCUIOIOTHLCS Iif] 4aC CIIEKOTHUX MICALIiB. 3 OTJIy Ha lie, peTebHEe BUBUEHHS BapiaHTIB
MiCTOOYIiBHOTO IJIaHYBaHHS Iif1 9ac MiCJISIBOEHHOI pe~KOHCTPYKLIii Ta OHOBJIEHHS XKUTJIOBOTO POHAY MicTa
BMIMAarae 3ax1CTy HaceJIeHHs BiJ] 3a0pyIHEHHSI IIOBITPsl Ha PiBHi 3emJi. lle Mo>KHa JOCSITH MIJISIXOM BIIPOBAI)KEHHS
iHHOBALiTHMX TEXHOJIOTIYHUX pillleHb [IPOTSITOM YCbOT'O JKUTTEBOTO LMKy OYZiBIli, @ TAKOXK BIOCKOHAJIEHHS
METO/IiB OYMILEHHS Y BUDOOHMYUX MTPOLIECAX Ta 3aCTOCYBAHHS Cy4YaCHUX TEXHOJIOTii OBITPOOOMIHY B Cy4aCHUX
OyniBisx i cnopypax. Pusuky, nos'si3aHi 3i 3MiHOIO KjliMaTy B Oy[liBeJIbHOMY CEKTOPI, TICHO I10B'S3aHi 3 SIKiCTIO
IIOBITPA i, K HACJIHOK, 3 pe3yJIbTaTaMU OXOPOHU 3I0POB'st HacesleHHs. HasgBHICTb a€p030JliB i WKiAJINBAX PEYOBUH
Bif OyZiBeJIbHUX i PEMOHTHUX MaTepiaJiB, a TAKOXK BUKUIB Bil aBTOTPAHCIIOPTY, IOCUJIIOETHCS BiiCBKOBUMU
onepauisiMu B YKpaiHi, o cIipusie MOMUPEHHIO [TI00aIbHUX €KOJIOTTYHUX IIpo6sieM. Ha OCHOBI peTesibHOro aHasizy
TEOPETUYHUX OCHOB Ta NPAKTUYHOTO 3aCTOCYBaHHS, B Lill pO—60Ti pO3p06IEHO MaTEMATUYHY MOJIEJIb, SIKa
IOSICHIOE MPOLeCH, 1O BifOyBalOThCS Mif], YaC YTBOPEHHS KACJIOTHUX ONaAiB Ta ix MOAAaIbIIOro OCaIpKEHHS B
parioHax, IPUJIErjux A0 Micig obeTpiny. Lig Momesnb BpaxoBye IBOBUMipHUI TEIJIO— Ta MAaCO—-O0OMiH, KIHETHKY
KOHJIeHcallii, a TakoXX Ouy3ito Ta KOHBEKIIilo [apiB OKCUAIB CipKu. MEeTO0JI0Tisl CIIyTye iIHCTPYMEHTOM J1J1s
IIPOTHO3YBAaHHS IOTEHIITHMX KMCJIOTHUX OMAJliB Y PErioHax, 0 MEXYIOTb 3 MiCLISIMU i30/1bOBaHUX BUOYXiB. Lls
MOXJIMBICTb IOJIETLIYE IPOrHO3YBAaHHS 3MiH €KOJIOTIYHOTO PU3UKY [JIs1 EKOCUCTEMU Ta HACEJIEHHS BHACIIILOK
BiliCbKOBUX [Iili, @ TAKOK O3BOJISIE BUBHAYMTH 30HU BIUIMBY Ta XapaKTep PO3II0BCIOMIKEHHS Bifj Miclst BUOyxy. Y
KOHKPETHOMY BUIIaIKY 6YJI0 [IpOaHasi30BaHO BUOYX 32 YMOB HEMTpaJbHUX aTMOC(EPHUX YMOB. AHaJi3 OyJ10
IIPOBELEHO [1JI1 OKPEMOI PAKETH 3 II0YATKOBOIO Macolo 1400 kr, macoro 60erosioBku 450 Kr Ta AiaMeTpoM Kparepa,
YTBOPEHOTO B P€3yJIbTaTi OIMHOYHOTO BUOYXY, 1J0 FeHepy€e KOHBEKTMBHUI CTPYMiHb HaJl 3eMJIel0 Ha BUCOTi 10 M, 3
npu6sM3HOI0 BucoTolo 3H 3a HelTpasbHUX aTMOChEPHUX YMOB. Pe3ysibTaTy 10Ka3yioTh, 10 MiKOBa KOHIEHTpaList
cipuncTOro rasy 3HaxoAuTbcs Ha BifcTaHi 500 M Bif Miclg BUOyXy, iepesullytoun Hopmy B 1,9 pasu (0,95 mr/m3). ¥
Iycepralii IpeCcTaBlIeHO METOLOJIOTII0, 3aCHOBAHY Ha T€OPii KOHBEKTMBHUX CTPYMEHIB, [IJIS1 OLIHKY KOHLIEHTpaLii
He6e3MevYHNX PeYOBHH, 1110 YTBOPIOIOTHCS B 30HI TOPiHHS MicJis BUOYXy. 3allpOIIOHOBaHA METO/I0JIOTIS TI0JIeTIye
BU3HA4YE€HHS KOHLIEHTPALill 3a6pyIHIOI0UNX PEYOBUH Y CLEHAPISIX, KO BUKUAIY MTOTPAILISIOTh B aTMOCQEPY i,
BIIJIMBOM IIPSIMOTO COHSIYHOTO BUITPOMIHIOBAHHS Ha BUCOTI, IO JO—Csrae Tpbox abo Oijibllle AiaMeTpiB BOPOHKHU
BUOYXy (200 €KBiBaJIEHTHOTO AiamMeTpa Harpitoi noBepxHi). Lle BKiIouae BpaxyBaHHS TEMIIEPATYPU Ta MIBUIKOCTI
CTPYMEHS raps4o0ro MOBITPS HaJ, HarPiTO MOBEPXHEIO, @ TAKOXK CIIOKUBAHHS TOCJIIKYBaHOI PEYOBUHU.
EdexTuBHICTb 1iiel METONMKY [7151 OLIHKU aTMOC(EPHOTro 3a0pyIHEHHS, CIIPUYMHEHOTrO JUCKPETHUMU BUOyxXaMu B
pe3yJbTaTi BiliCbKOBUX OIepallill, Oysa MiATBEPAKeHA MOPIBHAIbHUM aHAJi30M PO3PaxXyHKOBUX KOHLIEHTPALiN
NIEPBUMHHUX 3a0PYAHIOI0YMX PEYOBYH, OTPUMAHUX 32 JJOMOMOTOI0 1Liiei METOIUKY, 3 JAHUMU MOHITOPUHTY J1IBOX
paiioniB Kuesa - ['osociiBcpkoro Ta JIHinpoBceKoro - Bif 16 rpynHsa 2022 poKy. AHasli3 pe3ysbTaTiB pO3PaxyHKiB y
MOPiBHSIHHI 3 ITaHVUMU CUCTEMU MOHITOPUHTY aTMOC(EPHOTO MOBITPS BUSIBUB MOXMOKY, 110 3aJI€XKUTh Bif| BillCTaHi
MicTa, Jie Bifbysacs nogis, o HanGIIKINX Ail0YNX MIYHKTIB CIIOCTEPEXXEeHHS, sKa He niepeBuiye 17 %. Y ToKyMeHTi

[IepesiueHO CIIOCTEPEKHI MYHKTU B PalOHAX 3 HAW3HAYHIIIMMU OKPEMUMHU BUKUJIAMMU.

2. Honcharenko A.V. Methodology for Assessing the Impact of Air Pollution Based on the Identification of Climate
Risks in Construction - Qualification Scientific Work as a Manuscript. Dissertation for the Degree of Doctor of
Philosophy in Specialty 101 "Natural Sciences". - Kyiv National University of Construction and Architecture, Kyiv,
2025. Abstract Content: The dissertation is dedicated to addressing the scientific and practical challenge of
enhancing environmental safety in the process of restoring disturbed urban areas, aiming to reduce climate risks
in the construction sector. This study explores the key factors contributing to atmospheric air pollution in the
context of military activities and formulates a conceptual basis for understanding the emergence of aerosol



pollution in urban settings under global climate change. Hypotheses proposed by various international researchers
regarding the correlation between urban aerosol air pollution and Covid-19 morbidity were confirmed. Empirical
data indicate a linear relationship between PM2.5 particle pollution in major Ukrainian cities and the number of
Covid-19 cases, which is directly influenced by ambient temperature conditions. In the context of Covid-19, these
factors show linear dependence and are directly correlated with environmental temperature conditions. The
findings demonstrate that the threat to public health posed by urban air pollution can be mitigated through the
implementation of low-carbon construction technologies, especially considering factors exacerbated during the
hot months. Accordingly, thorough consideration of urban planning options during post-war reconstruction and
the renewal of urban housing stock requires measures to protect the population from ground-level air pollution.
This can be achieved through the integration of innovative technological solutions throughout the building life
cycle, improved purification methods in production processes, and the implementation of advanced air exchange
systems in modern buildings and structures. Climate change-related risks in the construction sector are closely
linked to air quality and, consequently, to public health outcomes. The presence of aerosols and harmful
substances from construction and repair materials, as well as emissions from vehicles, is aggravated by military
operations in Ukraine, contributing to the spread of global environmental problems. Based on a thorough analysis
of theoretical foundations and practical applications, this work proposes a mathematical model explaining the
processes of acid rain formation and subsequent deposition in areas adjacent to shelling sites. The model
incorporates two-dimensional heat and mass transfer, condensation kinetics, and the diffusion and convection of
sulfur oxide vapors. The methodology serves as a tool for predicting potential acid precipitation in regions
adjacent to isolated explosion sites. This capability facilitates the forecasting of ecological risk changes for
ecosystems and the population due to military actions, as well as identifying impact zones and the distribution
pattern from the explosion epicenter. A specific case study analyzed an explosion under neutral atmospheric
conditions. The analysis considered a single missile with an initial mass of 1400 kg, a warhead mass of 450 kg, and a
resulting crater diameter that generates a convective jet 10 meters above ground, reaching an approximate height
of 3H under neutral conditions. The results show that the peak concentration of sulfur dioxide occurs 500 meters
from the explosion site, exceeding the permissible limit by 1.9 times (0.95 mg/m?). The dissertation presents a
methodology based on convective plume theory to assess the concentration of hazardous substances formed in
the combustion zone after an explosion. The proposed methodology facilitates the determination of pollutant
concentrations in scenarios where emissions enter the atmosphere under direct solar radiation at altitudes
reaching three or more crater diameters (or equivalent heated surface diameter). This includes consideration of
the temperature and velocity of the hot air jet above the heated surface, as well as the consumption of the studied
substance. The effectiveness of this methodology in assessing atmospheric pollution caused by discrete explosions
resulting from military operations was validated by comparing calculated concentrations of primary pollutants
using this method with monitoring data from two districts in Kyiv - Holosiivskyi and Dniprovskyi - on December
16, 2022. The analysis showed a deviation of no more than 17%, depending on the distance from the incident site to
the nearest active monitoring stations. The document also lists monitoring points in areas with the most
significant individual emissions.
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263 «lluBinbHa 6e3neka», 101 «Exosoris» KuiB:KHYBA, 2021 - 20c. npyk. apk 1,16

e 22. CkyIaJlaHHs MaTePiaIbHOTO Ta TEIJIOBOTO 6aslaHCiB [j1s O6IPYHTYBaHHS BU—-60pPY TEXHOJIOTIYHOTO IIPOLIECY
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MIPOAYKTH, IPOrPAMHO-TEXHOJIOTIYHA JOKYMEHTALlisl



ConiaJIbHO-€EKOHOMIYHA CHpﬂMOBaHiCTb: MOJINIIEHHS CTaHy HaBKOJIMIIHBOTO C€PEOBUIIA; IOJIIMIIEHHS

SIKOCTI XKMTTSI Ta 3[J0POB'sl HaceJIeHHs], e(PEKTUBHOCTI AiarHOCTUKU Ta JIiKyBaHHS XBOPUX

OxopoHHi gJokymeHTH Ha OIIIB:

BrnpoBaaKeHHS pe3yJIbTaTiB AHCEPTalii: BuposamkeHo

3B'130K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KepPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Bonomkina Osnena CeMeHiBHa

2. Olena Voloshkina

KBasigikamis: 1. 1. 1., npodecop, 21.06.01

InenTudgikarop ORCID ID: 0000-0002-3671-4449

JoaparkoBa iHpopmauist: https://www.scopus.com/authid /detail.uri?authorld=57219050494; http: / /irbis-
nbuv.gov.ua/ASUA /0014771;
https:/ /scholar.google.com.ua/citations?hl=en&user=wbLkqz4AAAAJ&view _op=list_works&sortby=pubdate

IToBHEe HafIMeHyBaHHH IOpH,ZII/I‘-IHOi 0CO0M: KuiBChKMiT HAI[iOHAIBHUI yHiBepcuTeT Oy[iBHULITBA i

apxiTekTypu

Kopg 3a €IPTIOY: 02070909

Micuesnaxo,u)KeHHﬂ: npocnekrt [loBiTpsinux cui, 6ya. 31, Kuis, 03037, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiriHHS: MiHictrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. ManboBanuit Mupocnas Ctenanosuy

2. Myroslav S. Malovanyy

KBasigikamis: n. 1. u., npodecop, 05.17.08

InenTudikarop ORCID ID: 0000-0002-3868-1070

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHuii yHiBepcuteT "JIbBiBCbKa MOTTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

MicneSHaXO;pKeHHﬂ: ByJ. CrenaHa BaHgepy, 6yz. 12, JIbBis, 79013, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. Yyrai Anresina BonogumupisHa
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KBasigikanis: x. 1. u., npodecop, 21.06.01

Imentudikarop ORCID ID: 0000-0002-8091-8430

JonaTkoBa iHdopmalist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: OjieChKUIA IEPKABHUI €KOJIOTIYHUI YHiBEpCUTET
Kopg, 3a €IPIIOY: 26134086

Micue3HaxoaKeHHS: ByJ1. JIbBiBCEKa, OyH. 15, Oneca, 65016, Ykpaina

dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. KpuBoma3s TersiHa [BaHiBHa
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KBasigikamis: 1. 1. 1., npodecop, 21.06.01
ImenTudikarop ORCID ID: 0000-0001-7426-8745
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IloBHE HaliIMEHYBaHHS IOPUAMYHOI 0COOH: KuiBChKuil HALliOHAIbHUI YHIBEPCUTET GY/iBHUIITBA i

apxiTekTypu

Kopg 3a €IPIIOY: 02070909

Micueanaxo;pxemm: npocnekT [loBiTpsinux cui, 6ya. 31, Kuis, 03037, YkpaiHa
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Bepe3nuupka IOmnisg OsneriBHa

2. Julia O. Bereznitska

KBasigikanis: . . u., go1., 21.06.01
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JoparkoBa iHdpopmamnist:
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Micuesnaxo;perHﬂ: npocnekr [losiTpsiHux cuil, 6ya. 31, Kuis, 03037, YkpaiHa
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

BnacHe IIpizBume Im's I10-6aTbKOBI Ilamancpkuit Ceprifi Mocumosirs
rOJIOBH pagu

BnacHe IlpizBuie Im's [10-6aTbKOBI llamancbkuit Cepriit Mocumosny
rOJIOBYIOYOTO Ha 3aciJaHHi

BiagmoBizasibHHU 32 MiATOTOBKY l'onyapenko Aprem Bagumosny

00JIIKOBHX JJOKYMEHTIB

Peectparop VYkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
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