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l'onuapenxo A.B. MeTtonuka OIIIHKM BIUIMBY 3a0pyAHEHHS IOBITpS Ha
OCHOBI BHU3HAYEHHS KJIIMAaTUYHUX PHU3UKIB B OyAiBHHUITBI — KBamidikaiiiina
HayKoBa IMpals Ha mpaBax pykonucy. Jlucepraiisi Ha 3700yTTS HayKOBOTO
cTyneHs nokTopa ¢imocodii 3a cnemianbHicTio 101 «IIpupoguuui Hayku». —
KwuiBcbkuii HallioHaIBbHUN yHIBEpCUTET OyIIBHUIITBA 1 apxiTekTypu, Kuis, 2025.

3micm anomayii. Jlucepranis NpUCBIYEHA HAYKOBOMY Ta MPAKTUYHOMY
3aBJAHHIO MIJBUILCHHS DPIBHS €KOJOTIYHOI Oe3MeKu B MPOIleCci BiJIHOBIICHHS
MOPYIIEHUX MICBKUX TEPUTOPIM 3 METOI0 3MEHIIECHHS KIIMAaTUYHUX PU3BHUKIB Y
OyIiBENbHIN ramysi.

VY uboMy NOCHIKEHHI BUBUAIOTHCS BU3HAYaIbHI (PAKTOPU 3a0pyTHEHHS
aTMOC(EepHOro MOBITPS B KOHTEKCT1 BIMCHKOBOI AISTILHOCTI Ta (DOPMYITIOETHCS
KOHIIENTyaJlbHA OCHOBAa  JUIsi  PO3YMIHHS  BUHHUKHEHHS  3a0pyJHEHHS
aepo30JIbHUMU YACTUHKA-MM B MICBKMX YMOBaX B YMOBax TrJ00albHUX
KJIIMaTUYHUX 3MiH. ['1M0TE3H pI3HUX MIKHAPOJAHUX BUCHUX LI0J0 B3a€EMO3B'A3KY
MDK 3a0pyJHEHHSIM aTMOC(EPHOrO IMO-BITPS a€PO30JbHUMHU YaCTUHKAMU B
MICBKHX yMOBax Ta 3axBoproBaHicTio Ha Covid-19 Oynu miaTBepmaKeHi.
Emnipuyni JgaHl cBiQ4aTh MHOpO JIIHIAHY 3aJIEKHICTh MK 3a-OpyJIHEHHSIM
yactuHkamMu PM2,5 y Benukux MicTax VYKpaiHM Ta KUIBKICTIO BHUMIAJIKIB
3apaxkeHHs: Covid-19, Ha sxy Oe3mocepeHbO BIUIMBAIOTh TEMIIEpATYPHI YMOBHU
HaBKOJIUIIHLOTO cepefoBuiia. ¥ koHTekcTi Covid-19 mi gaktopu BUSIBISIOTH
JHIMHY 3aJeXHICTh 1 0e3Mocepe/lHbO 3ajlekaTh BiJ TEMIIEPATypHUX YMOB
HaBKOJIMIIHBOTO cepenoBula. JloCHipKeHHs MoKa3aiu, IO 3arpo3y Ui
3I0pPOB'S. HACEJEHHS, SIKY CTAHOBUThH 3a0pYJHEHHS MOBITPSI B MICTax, MOXHa
3MEHIIUTH 3a JIOMOMOTOK BIIPOBAKEHHS HHU3bKOBYTIICIIEBUX TEXHOJOT1H
OyIIIBHUIITBA, & TAKOXK 3 YpaXyBaHHAM Pi3HUX (DAKTOPIB, 110 MOCUIIIOIOTHCS i
yac CHEKOTHHUX MICAIIB. 3 OIJAAy Ha 1€, pEeTeJIbHE BUBYEHHS BaplaHTIB

MICTOOYIBHOI'O IUIAHYBAaHHS I1J 4Yac IICISBOEHHOI pPE-KOHCTPYKIII Ta



OHOBJICHHSI KUTJIOBOTO (POHIY MicTa BHUMArae 3axXHCTy HACEJEHHS Bij
3a0pyJHEHHsS TOBITpS Ha piBHI 3emiil. lle MokHA JOCIATTH HUISAXOM
BIPOBA/PKCHHS 1HHOBALIMHUX TEXHOJIOTIYHUX PIIIEHbh MPOTATOM YChOTO
KUTTEBOIO LUKy OYdiBIi, a TaKOX BJIOCKOHAJIICHHS METOJIB OYHUIIEHHS Yy
BUPOOHHMUUX MPOIIECaX Ta 3aCTOCYBAHHS Cy4aCHUX TEXHOJIOT1M MOBITPOOOMIHY B
Cy4YacHUX OyJIIBIISIX 1 CIOpYax.

Pu3ukuy, mos's3aHi 31 3MIHOIO KJiMaTy B OyAIBEIBHOMY CEKTOpi, TICHO
MOB'sI3aH1 3 SIKICTIO MOBITPS 1, IK HACHIAOK, 3 pe3yJbTaTaMl OXOPOHH 370POB's
HacenieHHs. HasBHICTH aepo30JiiB 1 WIKIAJIMBUX PEYOBUH Bia OyIiBENbHUX 1
PEMOHTHHUX MaTepialliB, a TaKOX BUKHUJIB Bl aBTOTPAHCIIOPTY, MOCUIIOETHCS
BIIICRLKOBUMHU omepalisiMi B YKpaiHi, 1[0 CHpHUA€ MOMIHPEHHIO TI00aTbHUX
€KOJIOTTUHMX MpoOsieM. Ha OCHOBI peTeNbHOro aHali3y TEOPETUYHUX OCHOB Ta
MPAKTUYHOTO 3aCTOCYBaHHS, B 11 po-00Ti po3po0IeHO MaTEMAaTUUHY MOJENb,
SKa MOSICHIOE MPOLIECH, 110 BIIOYBAIOTHCS 11 YaC YTBOPEHHS KUCIOTHUX OMaJIiB
Ta 1X MOAANBIIOT0 OCA/KEHHS B palOHaX, MPUIIETIUX 10 Micls oocTputy. s
MOJIEIb BPaXxOBY€ ABOBUMIPHUH TEIUIO- Ta MaCO-00OMiH, KIHETUKY KOHAECHCAIlli, a
TakoX Ju(dy3i0 Ta KOHBEKIII0 MapiB OKCUJIB CIpKU. METOomoJorisl CIyrye
IHCTPYMEHTOM JJIsl MPOTHO3YBAHHS MOTEHI[IMHUX KUCIOTHUX OMAiB Y pEeTioHax,
0 MEXYIOTh 3 MICISIMU 130JbOBaHUX BUOYXIB. Ll MOXIIMBICTH MOJIETIIYyE
MPOTHO3YBAHHS 3MiH €KOJOTIYHOTO PHU3MKY i €KOCUCTEMHU Ta HACEJICHHS
BHACIIIJIOK BIMCHKOBUX Jif, a Tak0X J03BOJII€ BU3HAYUTH 30HU BIUIMBY Ta
XapakTep pO3MOBCIOKEHHS BiJl MiCIlsl BUOYXY. Y KOHKPETHOMY BUMNAAKY OyJO0
MpoaHaIi30BaHO BUOYX 32 YMOB HEUTpalbHUX aTMOC(EepHUX YMOB. AHaII3 OyJI0
MPOBEACHO I OKPEMOI pPaKeTW 3 IMOYaTkoBOK Macow 1400 xr, macoro
O0oeronoBku 450 Kr Ta AiaMeTpoM KpaTepa, YTBOPEHOTO B pe3yJbTari
OJIMHOYHOT'O BHOYXY, 110 T€HEPYE€ KOHBEKTUBHUM CTPYMiHb HaJ 3€MJICI0 Ha
BrcoTi 10 M, 3 mpuban3Ho0 BucoToo 3H 3a HelTpaibHUX aTMOC(EPHUX YMOB.
Pe3ynbTaTu moKa3yroTh, 10 MKOBA KOHIIEHTPAIIisl CIPUUCTOTO ra3y 3HaXOIUThCS

Ha Bifactani 500 m Big Micis BUOyXy, nepeBullytoun HopMmy B 1,9 paza (0,95



Mr/m3).

VY nucepraiii NpencTaBI€HO METOJOJIOTII0, 3aCHOBaHYy Ha Teopii
KOHBEKTHUBHUX CTPYMEHIB, /ISl OI[IHKU KOHIIEHTpaI[iil HeOe3MeUYHUX PEYOBUH, 110
YTBOPIOIOTBCSI B 30HI TOPIHHA miciasi BHOyXy. 3alponOHOBaHAa METOMOJOTIs
MOJIETIIIY€ BU3HAYCHHS KOHIIEHTpAIlid 3a0py/IHIOIOUUX PEUOBUH Y CIIEHAPISX,
KOJIM BUKHUAM MOTPAIUISIIOTH B aTMocdepy IMiJl BIUIMBOM MPSIMOTO COHSIYHOTO
BUIPOMIHIOBaHHS Ha BUCOTI, IO JO-CSTA€ TPHOX a00 OUIbIIE JiaMETPiB BOPOHKHU
BHOyxy (a00 eKBIBaJIEHTHOrO JAiaMeTpa Harpitoi mnoBepxHi). lle Bkirouae
BpaxyBaHHs TEMIIEpAaTypu Ta MIBUJIKOCTI CTPYMEHS Trapsyoro MOBITPS HaT
HarpiTOl0 TMOBEPXHEIO, a TaKOX CHOXKHUBAHHSA JOCIIP)KYBAaHOI PEUYOBHUHHU.
EdexTuBHICTh 111€i METOAMKUA MJIsI OIHKKM aTMOC(EpHOro 3a0py/IHEHHS,
CIIPUYMHEHOI0 JUCKPETHUMU BHOyXaMU B pe3yJibTaTi BIMCHKOBUX OMEpallil,
OyJla MiATBEpIKEHa MOPIBHSUIBHUM aHAII30M PO3PAXyHKOBHX KOHIEHTpAIii
MEPBUHHUX 3a0pyAHIOIOYUX PEUOBUH, OTPUMAHUX 32 JOTIOMOTOIO I[1€1 METOJIUKH,
3 JJaHMMHM MOHITOPUHIY JABOX pailoHiB KwueBa — TonociiBcbkoro Tta
Juinposcbkoro — Bif 16 rpyans 2022 poky. AHali3 pe3yJbTaTiB pO3paxyHKIB y
MOPIBHSIHHI 3 JAaHUMHU CHCTEMHU MOHITOPUHTY aTMOC(HEpPHOIO MOBITPS BUSIBUB
MOXHUOKY, 110 3aJI€KUTh BiJl BIJICTaH1 MiCTa, Jie B1IOyIacs Moisl, 10 HAMOIMKIUX
JII0YMX MYHKTIB CIIOCTEPEKEHHs, siKka He mnepeBuitye 17 %. Y mOKyMeHTI
MepeIidyeHo CIOCTEPEKHI MYyHKTH B paiioHax 3 HaW3HAYHIIIUMU OKPEMUMH
BUKHWJIaMH, HaBeIEeHO cepeAHi nani juisi KueBa moio BiAMOBIIHUX PEUYOBUH, a
TaKOX PO3paxyHKOBI JaHl Ha BIACTaHl 2 KM BijJ LEHTPY MiCTa BIJMNOBIIHO J10
BCTAHOBJIEHUX  METOAMYHUX  pEeKOMEHJAlld  [OA0  MPOrHO3yBaHHS
METEOPOJIOTIYHUX YMOB, IO BIUIUBAIOTh HA (JOPMYBaHHS PIBHIB KOHLIEHTpAIIil
3a0pyaHIOIOYMX peuoBUH B armocdepl. Ila Metomonoris OIIHKKA Ta
MPOTHO3YBaHHS KOHIIEHTpAIli 3a0pyIHIOIOUMX PEUYOBHH B atMocdepi mija vac
BIMICLKOBUX Omepalliii 3aCTOCOBYETHCS 32 HEUTPATbHUX aTMOC(PEPHUX YMOB, IO
BILUIMBAIOTh Ha BUKUAM 3a0pyIHIOIOUMX PEYOBUH. L[ MeTomosorisa OIIHKK Ta

MPOTHO3YBAHHS KOHIIEHTpAIli 3a0pyIHIOI0OUMX PEUYOBHH B atMocdepi mija vac



BIMICLKOBUX Omepalliif 3aCTOCOBYEThCS 32 HEUTpAIbHUX aTMOC(EPHHUX YMOB, SIK1
BIUIMBAIOTh SIK HA BUKHUAM 3a0pyJAHIOIOYMX PEUOBHMH, TaK 1 Ha MEPETBOPEHHS
XIMIYHHUX PEYOBHH B MOBITpi. L[ cucTema mMae moJBiitHYy METY: CIIPUATH O1IbIIT
JETaTbHOMY OLIHIOBAaHHIO KJIIMAaTUYHUX PU3UKIB y OyAIBHMUIITBI Ta HaAaTH
rajiy3i MOXJIMBICTh aJanTyBaTHUCS 10 BUKIIMKIB, TOB'3aHUX 31 3MIHOIO KJIIMaTY.

CyyacHi miAXOAWM O BHUpINIEHHS NOpoOJIeMU 3MIHM KIIMaTy B
OyIlIBEILHOMY CEKTOpi, 10 0a3ylOThCS Ha €BPOMEHCHKOMY Ta YKPaiHCHKOMY
3aKOHOJABCTBI, IPYHTYIOThCS Ha NPUHIUIIAX PU3HKIB Ta BPa3IUBOCTI,
c(opMyIbOBaHUX Y 3BiTax npo ouiHKy AR4 ta ARS.

VY npoMy nochiKeHHI po3msiAaeThes Michbkuit nanamadt Kuesa 3 Metoro
3'sICYyBaHHS B3a€MOIIOB'SI3AHUX JIAHIIOTIB BIUIMBY KJIIMAaTUYHHUX PU3UKIB Ha
€HEprocroKUBaHHs OyJlIBEJIb HAa €Tall NPOEKTYBAHHS B3UMKY Ta BIITKY. JlaHl
JOCIIPKEHHS! MAlOTh MOTEHI1ad JJIsl MallOyTHBOI'O 3aCTOCYBaHHS y 3MEHIIEHH1
BUKUJIB NAapHUKOBUX ra3iB B aTMoc(epy, YCYHEHHI KIIMAaTUYHUX HACIIJIKIB
BilickkoBUX i Pocii Ta HeilTpasizaliii IbOro BIJIMBY Ha BCiX €Tamax *)UTTEBOTO
nukiny. lle BkiItoyae BpaxyBaHHS MUTaHb BUPOOHUIITBA IIEMEHTY Ta CTall,
BJIOCKOHAJICHHSI TEIUIO30JsIIii Oy/iBedb Ta BUKOPUCTAHHS BIJHOBIIOBAHUX
JDKEPEeIT eHeprii B CydyacHUX OYIBIAX 1 CIOPYAax.

[licns BiliHM KpaiHa 31TKHYJAcs 3 MPOOJIEMOI0 3MEHIIEHHS 3a0pyTHEHHS
MOBITPS IUISXOM BIPOBAKEHHS TMPAKTUK «3€JIeHOro OyniBHUILITBay. lle
BUMAarajio BIPOBa/pKeHHA mnepeaoBux [T-TexHomoriii s NpoOrHo3yBaHHS
MOTEHLIMHOrO BIUIMBY pI3HUX (akTOpiB, 30KpeMa Ha KOXHOMY eTami
OyIlIBHUIITBA, HA 3JJ0OPOB's JTI0JIeH Ta HABKOJIUIITHE CepeIoBUIIE. ABTOP pO3pOOHUB
CUCTEMY ISl MIPUMHATTS YNPABIIHCHKUX PIillIeHb y cdepl PEeKOHCTPYKINI Ta
CTajoro OyJIIBHUIITBA, sIKAa 3aJ€XKUTh BiJl JOCTYMHOCTI XMapHOTO CXOBHIIA JJIs
MOHITOPUHTY JaHUX TMpo 3a0pyAHeHHs aTMmocdepu, 30KpeMa Npo TBEpAl
yactuaku PM 2,5 ta PM10. 115 cucrema moxe OyTH peaii3oBaHa 3a I0IOMOT0r0
Autodesk® Green Building Studio.

Po3po0ieHo Ta 3acTOCOBaHO CUCTEMATUYHY CUCTEMY OLIIHKU KIIMaTUIHUX



PU-3UKIB y 3B'A3KY 31 3MiHAMU €HEPrOCIOKUBaHHS B OyJIBEIBHOMY CEKTOpI 3
ypaxyBaHHSAM 3pOCTaHHA aTMOC(pEpHOro 3a0pyAHEHHS, CIPUYMHEHOTO
BIMCHKOBOIO AISUTBHICTIO, CHIELIaTbHO aJaTOBaHy 10 KiIiMaTHYHUX YMOB Kuena.

HaykoBa Ta TeopeTuyHa 3HAYUMICTh pOOOTH mojsirae y GopMylIIOBaHHI
METO/0JIOT1i, CIIPSMOBAHOI HAa OLIHKY KOMIUIEKCHHUX KIIMATHYHUX PHU3UKIB Y
OyIliBEIbHOMY CEKTOpl MiJ 4Yac MICISIBOEHHOI PEKOHCTPYKIil Kkpainu. Lls
METO/I0JIOT1sl BpaXOBY€E HACIIIKU TTI00ANBHUX KIIMAaTUYHHUX 3MIH Ta BIMICHKOBOI
JUSTBHOCTI B KpaiHi, sIK1 BILIUBAIOTh HA SIKICTh MOBITPS, 3MIHY XIMIYHUX PEYOBUH
y 3B'SI3Ky 3 MIJIBUIIEHHSAM TeMIepaTypu Ta 100poOyT MICBKOTO HaceleHHs. Lls
METO/O0JIOTIS MOJIETIIYE€ BUBYEHHSI €(EKTUBHOCTI HOBITHIX HU3bKOBYTJIEIIEBUX
OylliBeIbHUX TEXHOJOTIM Ha eTami MNpPOEKTYBaHHS PEKOHCTPYKII o00'ekTa
MPOTATOM YChOI'O HOT0O KUTTEBOTO LIUKIY.

PesynbTaT gucepTamiiHOrO JOCHIKEHHS OyJd MpeNCcTaBieHl i
ominku Ha mignpuemctsi TOB  «ATJIAHT-BY/l», TOB «®ipma
«byaKommiekt»», TOB «AB-KoncTpakiiin» B paiioHi.

¥ KuiBcbKOMY HalllOHaJIbHOMY YHIBEPCHUTET1 OYIIBHUIITBA Ta apXITEKTypHU
HaBYaJbHI MaTepiajgd, IO CTOCYIOTbCA OCHOBHHUX €JIEMEHTIB TIJ00aTbHUX
KJIIIMATUYHUX 3MIH Ta BJIOCKOHAQJEHHS CUCTEM CTaHAapTH3allll €HepreTUYHUX
XapaKTepUCTUK OyiBelb, IHTErPOBaHl B HaBYaIbHYy mporpamy. Lls iHTerparis
Ma€e Ha METI COPUSITH BOPOBAIKEHHIO €(EKTUBHHX I1HKEHEPHUX CHUCTEM Ta
INPOEKTHUX  pIlIEHb y  BITYM3HSAHOMY  OyaiBHUUTBI.  CTyaeHTH, Kl
crienianizytorbes Ha 183 «TexXHOIOrisX OXOPOHHU HaBKOJIUIITHBEOTO CEPEOBUIIA
ta 101 «Exomorii», mpaioTh 3 HUMHA MaTepialaMd T dYac JeKIIH Ta
NPaKTUYHUX 3aHATh Ha TakUX Kypcax, Ak «BIM-texHonorii B OyaiBenbHIN
rainysi», «EKonoriude ynpapiiHHS Ta IUIAHYBAHHS B 3€JICHOMY OYyIIBHULTBI» Ta
«Ctparerii crajgoro po3BUTKy OyAiBEIbHOI rajxy3l B YMOBaxX 3MIHHM KIIMaTy».
Takuii miaXix MmiABUILY€E €(QEKTUBHICT HABUYAJBHOTO IMPOLECY Ta SKICTh

HaB4YaJIbHUX MaTepiaﬂiB Yy OUX raj1y3sax HaBUaHHA.



KuarouoBi caoBa: 3abpynnenns mnoBitps, COVID-19, ypOanizoBani
TEPUTOPIi, KIIMATUYHUN PU3UK, OydiBelbHA raigy3b, aJanTalis 10 TII00aTbHUX
3MIH KJIIMaTy, BO€HHI Jii, MOJEJIIOBaHHS, KOMII' IOTEPHE MOJCIIOBAHHS,
1HTerpalis J1aHuX, aHali3, aJrOpUTM, METOJI, MPOrpaMHui 3acid, kibepdizuuHi

CHCTCMMU.


https://ieeexplore.ieee.org/search/searchresult.jsp?matchBoolean=true&queryText=%22Index%20Terms%22:data%20integration&newsearch=true
https://ieeexplore.ieee.org/search/searchresult.jsp?matchBoolean=true&queryText=%22Index%20Terms%22:analysis&newsearch=true

SUMMARY
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Content of the abstract. The dissertation is devoted to the scientific and
practical task of improving environmental safety in the process of restoring
disturbed urban areas in order to reduce climate risks in the construction industry.

This study examines the determining factors of atmospheric air pollution
in the context of military activities and formulates a conceptual framework for
understanding the emergence of aerosol particle pollution in urban environments
in the context of global climate change. Hypotheses of various international
scientists regarding the relationship between atmospheric pollution with aerosol
particles in urban conditions and the incidence of Covid-19 have been confirmed.
Empirical data indicate a linear relationship between PM2.5 particle pollution in
large cities in Ukraine and the number of Covid-19 cases, which is directly
influenced by ambient temperature conditions. In the context of Covid-19, these
factors show a linear relationship and are directly dependent on ambient
temperature conditions. Studies have shown that the health risks posed by urban
air pollution can be reduced through the introduction of low-carbon construction
technologies, as well as by taking into account various factors that are
exacerbated during hot months. In view of this, a thorough study of urban
planning options during post-war reconstruction and renovation of the city's
housing stock requires the protection of the population from air pollution at
ground level. This can be achieved by introducing innovative technological

solutions throughout the entire life cycle of a building, as well as by improving



cleaning methods in production processes and applying modern air exchange
technologies in modern buildings and structures.

The risks associated with climate change 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 motor vehicles, is exacerbated 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 develops a mathematical model that explains the processes
occurring during the formation of acid precipitation and its subsequent deposition
in areas adjacent to the site of shelling. This model takes into account two-
dimensional heat and mass transfer, condensation kinetics, as well as diffusion
and convection of sulfur oxide vapors. The methodology serves as a tool for
predicting potential acid precipitation in regions bordering isolated explosion
sites. This capability facilitates the prediction of changes in environmental risk to
ecosystems and populations as a result of military actions, and also allows the
determination of impact zones and the nature of the spread from the explosion
site. In this specific case, an explosion under neutral atmospheric conditions was
analyzed. The analysis was carried out for a single missile with an initial mass of
1,400 kg, a warhead mass of 450 kg, and a crater diameter formed by a single
explosion generating a convective jet above the ground at a height of 10 m, with
an approximate height of 3H under neutral atmospheric conditions. The results
show that the peak concentration of sulfur dioxide is located at a distance of 500
m from the explosion site, exceeding the norm by 1.9 times (0.95 mg/m3).

The dissertation presents a methodology based on convective jet theory for
estimating the concentrations 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 the influence of direct solar radiation at a height reaching three or more



diameters of the explosion funnel (or the equivalent diameter of the heated
surface). This includes taking into account the temperature and velocity of the hot
air jet above the heated surface, as well as the consumption of the substance under
study. The effectiveness of this methodology for assessing atmospheric pollution
caused by discrete explosions as a result of military operations was confirmed by
a comparative analysis of the calculated concentrations of primary pollutants
obtained using this methodology with monitoring data from two districts of Kyiv
— Holosiivskyi and Dniprovskyi — from December 16, 2022. Analysis of the
calculation results in comparison with data from the air monitoring system
revealed an error depending on the distance of the city where the event took place
from the nearest operating observation points, which did not exceed 17%. The
document lists observation points in areas with the highest individual emissions,
provides average data for Kyiv for the relevant substances, as well as calculated
data at a distance of 2 km from the city center in accordance with the established
Methodological Recommendations for Forecasting Meteorological Conditions
affecting the formation of pollutant concentration levels in the atmosphere. This
methodology for assessing and forecasting pollutant concentrations in the
atmosphere during military operations is applied under neutral atmospheric
conditions affecting pollutant emissions. This methodology for assessing and
forecasting concentrations of pollutants in the atmosphere during military
operations is used under neutral atmospheric conditions that affect both pollutant
emissions and the transformation of chemicals in the air. This system has a dual
purpose: to facilitate a more detailed assessment of climate risks in construction
and to enable the industry to adapt to the challenges of climate change.

Modern approaches to addressing climate change in the construction
sector, based on European and Ukrainian legislation, are grounded in the
principles of risk and vulnerability formulated in the AR4 and ARS assessment
reports.

This study examines the urban landscape of Kyiv with the aim of



identifying the interlinked chains of influence of climate risks on the energy
consumption of buildings at the design stage in winter and summer. The research
data has potential for future application in reducing greenhouse gas emissions
into the atmosphere, eliminating the climate impacts of Russia's military actions,
and neutralizing this impact at all stages of the life cycle. This includes taking
into account issues related to cement and steel production, improving the thermal
insulation of buildings, and using renewable energy sources in modern buildings
and structures.

After the war, the country faced the challenge of reducing air pollution
through the introduction of green building practices. This required the
implementation of advanced IT technologies to predict the potential impact of
various factors, including at each stage of construction, on human health and the
environment. The author has developed a system for management decision-
making in the field of reconstruction and sustainable construction, which depends
on the availability of cloud storage for monitoring data on atmospheric pollution,
in particular PM 2.5 and PMI10 particulate matter. This system can be
implemented using Autodesk® Green Building Studio.

A systematic system for assessing climate risks associated with changes in
energy consumption in the construction sector, taking into account the increase
in atmospheric pollution caused by military activities, has been developed and
applied, specially adapted to the climatic conditions of Kyiv.

The scientific and theoretical significance of the work lies in the
formulation of a methodology aimed at assessing complex climate risks in the
construction sector during the post-war reconstruction of the country. This
methodology takes into account the effects of global climate change and military
activities in the country, which affect air quality, changes in chemical substances
due to rising temperatures, and the well-being of the urban population. This
methodology facilitates the study of the effectiveness of the latest low-carbon

construction technologies at the design stage of a facility's reconstruction



throughout its life cycle.

The results of the dissertation research were presented for evaluation at the
ATLANT-BUD LLC, BudKomplekt LLC, AV-Construction LLC enterprise in
the region.

At the Kyiv National University of Construction and Architecture, teaching
materials on the main elements of global climate change and the improvement of
energy performance standardization systems for buildings have been integrated
into the curriculum. This integration aims to promote the implementation of
effective engineering systems and design solutions in domestic construction.
Students specializing in 183 “Environmental Protection Technologies” and 101
“Ecology” work with these materials during lectures and practical classes in
courses such as “BIM Technologies in the Construction Industry,”
“Environmental Management and Planning in Green Construction,” and
“Sustainable Development Strategies for the Construction Industry in the Context
of Climate Change.” This approach improves the effectiveness of the educational

process and the quality of teaching materials in these fields of study.

Keywords: air pollution, COVID-19, urbanized areas, climate risk, construction
sector, adaptation to global climate change, military actions, modeling,
computer modeling, data integration, analysis, algorithm, method, software tool,
cyber-physical systems.



