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1. HayKOBOTEXHOJIOTiYHI OCHOBY BUKOPVICTaHHS 3€JIEHUX KOHCTPYKLi# 171 €(EeKTUBHOTO yIIPaBIIiHHS JOIIOBUMU
CTOKaMH B ypOaHi30BaHOMY CE€PELOBUII]

2. Scientific and technological bases of using green structures for effective management of rainwater runoff in an
urban environment

Pedepar:

1. Inceprariist Ha 3000YTTSI HAYKOBOT'O CTYIIEHS AOKTOPA TEXHIYHMUX HayK 3a creuianpHicTio 21.06.01 «Exosoriuna
oesneka». - KuiBcbkuil HalliOHaIbHUI YHiBepcUTeT OYAiBHULITBA i apxiTeKTypu, M. Kuis, 2024. Jlucepratiio
IIPUCBSIYE€HO BUPIIIEHHIO aKTyalbHOI HAYKOBOTEXHOJIOTTYHOI ITPO6GIeMH YIIPaBJIiHHS AOLUIOBUMU CTOKaMH,
3a0pyJHEHVMU AJIMBHOMACTUIbHUMU MaTepiajiaMy, B ypOaHi30BaHOMY CEPEeJIOBUIII IIJISIXOM HayKOBOTO

OOI'PYHTYBaHHSI Ta PO3pO0JIEHHS 3€JIEeHUX KOHCTPYKLil y paMKax KOHLEeNLii MicTa ryoku. B po60Ti BU3SHa4Y€HO i



OOGI'PYHTOBAHO POJIb Ta 3HAYEHHS 3€JIEHUX KOHCTPYKLIN y KOHTEKCTi KOHLenii micTary6ku Ta 6;1akuTHO3eJ1eHOi
indpacTpykTypu. Po3pobeHo MmaTeMaTUYHOTIAPOJIOTIUHI MOZIeJTi Ha OCHOBI 3akoHy Jlapci Ta piBHSIHHS BepHyiui,
IKi OIIMCYIOTh TiApOAMHAaMIYHi [Tpoljecy B 6araTomapoBUX KOHCTPYKLISIX NOIOBUX CalliB 3a Pi3HOI iIHTEHCUBHOCTI
OIa/liB, BpPAXOBYIOUU BUCOTY BOJSIHOTO CTOBMNA Ta KoedilieHT ¢inbTpanii. Moaesi nepesipeHo msixoM
MOJEJIIOBAHHS IIPOJIOTIYHMX XapaKTEPUCTUK JOLIOBOIO CaZly HA OCHOBI OAVMHUYHOI [OLOBOI MOl KpUTUYHOI
inTeHcuBHOCTI (36 MM /roz). ExcriepuMeHTaIbHO OCTiIPKeHO e(PeKTUBHICTb AOLI0BUX Ca/liB IOA0 BUIAJIEHHS
Ha(TOBUX BYIJIEBOJHIB, a TAKOK BUBYEHO [TOBEiHKY IIMX 3a0pyAHIOBAaYiB BcepeiiHi cucTeMu. JOCipKeHo 3MiHy
riZpaBJliYHO]I IIPOBITHOCTI IPYHTOBOI'O CEPENOBUILA EKCIIEPUMEHTAJIbHUX 3Pa3KiB AOLWOBYX Ca/liB y AMHaMILL Yacy.
Po3paxoBaHo iHJleKCH TOJIEpaHTHOCTI Ta CTilikocTi pociuH Buny Physocarpus opulifolia Diabolo o BriuBy
IV3€eJIbHOTO MajvBa Ta BifIpalbOBaHOi JBUTYHHOI 011BU. KijlbKiCHO BU3HAY€HO 3[aTHICTh POCIIMH BUAY OMPIOUYUHU
3Bn4aiHoi (Ligustrum vulgare L.) Buginsatu ta nornmHaty O2 i CO2 Ta gocnimkeHo e(peKTUBHICTb OYUILEHHS
nositps Big PM2,5 tTa PM10. Po3paxoBaHO €KOJIOTiYHOEKOHOMIUHNI €(eKT Bifl BIPOBAIPKEHHS 3€JI€HUX [1I0KPUTTIB,
IIPOBEJIEHO €KOHOMIUHMIT aHasli3 yIIpaBJliHHS 3/IMBOBUMU BOJAMU Ha NPUKJIaAi gouoBoro cany. Po3pobieHo
peKoMeHallii Ta IPUHLUIY IPOEKTYBaHHS, OyAiBHULITBA i 06CJIyTOBYBaHHS AOIIOBUX Ca/liB B ypOaHI30BAaHOMY
cepenosuli. Kio4yoBi cioBa: 3eseHi KOHCTPYKIii, ypbaHi3oBaHe cepenoBulle, Kaacudikaliis, fomoBi caay,
yIPaBJIiHHS JOIOBUMHU BOJAMu, 6ylakuTHO3e ieHa iHDpacTpyKTypa, iHpinpTpalis, TigposoriyHi npouecH,
dinpTpaljiliHi B1acTUBOCTI, FAa3000MiH y POCTIMHAX.

2. Dissertation for the Doctor of Technical Sciences degree in the speciality 21.06.01 «Environmental Safety». -
Kyiv National University of Construction and Architecture, Kyiv, 2024. The dissertation is devoted to solving the
urgent scientific and technological problem of managing rainwater runoff contaminated with fuels and lubricants
in the urban environment through scientific substantiation and development of green structures within the
concept of a sponge city. The paper defines and substantiates the role and importance of green structures in the
context of the sponge city concept and bluegreen infrastructure. Mathematical and hydrological models based on
Darcy's law and Bernoulli's equation have been developed to describe hydrodynamic processes in multilayer rain
garden structures at different rainfall intensities, taking into account the height of the water column and the
filtration coefficient. The models were tested by simulating the hydrological characteristics of a rain garden based
on a single rain event of critical intensity (36 mm /h). The effectiveness of the rain gardens in removing petroleum
hydrocarbons was experimentally investigated, as well as the behaviour of these pollutants within the system. The
results of the reversedphase highperformance liquid chromatography indicate the absence of petroleum
hydrocarbon components in the filtrates of all experimental columns, which suggests 100% removal of these
substances from stormwater. It was found that 95% of the pollutants are retained in the surface layer of the soil
environment through the sorption process, which led to a change in hydraulic conductivity over time. The ability
of plants of the common privet species (Ligustrum vulgare L.) to release and absorb O2 and CO2 was quantified,
and the efficiency of air purification from PM2,5 and PM10 was investigated to properly take into account the
impact of plants in the process of their selection for urban landscaping. The results of the experiment showed that
privet bushes are inefficient for absorbing carbon dioxide in an urban environment, so plants with a significant
proportion of photosynthetically active biomass and fastgrowing plants should be preferred. The environmental
effect of green coverings was calculated, which ranges from 394,000 m? of water in Dnipro to 647,000 m? in Lviv,
with an average of 515,000 m?. The economic impact per USS$S1,000 was highest in Kyiv and Lviv, and lowest in
Dnipro and Kharkiv, with an average for the four cities of US$380,500. An economic analysis of stormwater
management using the example of a rain garden was carried out, which showed that throughout effective use of
the project of 810 years, the accumulated savings on tariffs for discharging wastewater into the sewer system will
range from 965,6 to 1207 euros. Key words: green structures, urban environment, classification, rain gardens,
rainwater management, bluegreen infrastructure, infiltration, hydrological processes, filtration properties, gas
exchange in plants.
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IIpiopuTeTHHH HanpsIM PO3BUTKY HayKH i TeXHIKHU: OyHnamMeHTasbHI HAyKOBI HOCIIIPKEHHS 3 HANGIIbII
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JIIOJICBKOTO NIOTEHLjaNy 115 3a0e31e4eHHsI KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHU y CBiTi Ta CTaJIOTO PO3BUTKY
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