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Hamionanbauii yHiBepcuteT «JIbBIBCbKa MOJIITEXHIKa», MIHICTEPCTBO OCBITH 1 HAYKHU
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PesynpTaToM mNpoBeACHHS KOMIUIEKCY TEOPETUYHUX Ta EKCIEPUMEHTAIbHHUX
JOCHIJDKeHb y JUCEpTaIliiiHiii poOOTI OOIPYHTOBAaHO HAYKOBI IIOJOKEHHS Ta
3allpOIIOHOBAHO PEKOMEHJallli, Kl JO03BOJSIOTH PO3B’S3aTH AKTyaJlbHE HayKOBO-
IOpakTUYHE 3aBJaHHS IMI0J0 MOHITOPUHTY CTaHy aTMoc(epHOro TOBITPS B

aFHOMepaHiHX, K iHCTpYMCHTy 3aXHUCTY HABKOJIMITHBOT'O CCPCAOBHIIIA.

HaykoBa HOBW3Ha OJIEp)KaHHX pPE3yJbTaTiB IOJATAE y TOMY, IO BIEpIIE
BIIPOBAKEHO CUCTEMHUI TPOMAJICHKHIl MOHITOPUHT 32 CTAHOM aTMOC(HEPHOTO TOBITPS
MiCTa SK IHCTPYMEHT B IMIUIEMEHTAIlll YJOCKOHAJIIGHOI CTPYKTYpPH B3aEMOJIl

ACPIKAaBHOI'O KOHTPOJIIO Ta FpOMa,Z[CI)KOCTi.

[IpoananizoBaHO METOIM OIIHKM CTaHy 3a0pyIHEHHS aTMOC(HEpPHOTO MOBITPS B
YKpaiHChKil Ta 3aKOpJOHHINA MpakTHUIll. BHU3HAYEHO OCHOBHI HEIOJIKH HAMOUIBII
ITMPOKO BUKOPUCTOBYBAHUX IIIXO/IIB OI[IHKU CTaHy 3a0pyAHEHHS aTMOCHEPH 3 TOUKH
30py iX BIAMOBIAHOCTI Cy4aCHUM MPIOPUTETAM IIMOJAO MOHITOPHHTY SKOCTI TOBITPS

ypOaHi30BaHUX CHCTEM.

Po3paxoBaHo po3citoBaHHS 3a0pyAHIOIOUHMX PEYOBHH B MPU3EMHOMY IIapi
atMoc(epu BiJ CTAIIOHAPHUX JKEpE BUKHUAY MicTa 3a gornomoroto mnporpamu EOJL
[IpoBeneno anamiz cTaHy 3a0pynHEHHST aTMOcepHOro TOBITPS 3a JAaHUMU

CTalllOHAPHUX TMOCTIB CIOCTEPEXKEHHS Ta JEep>KaBHOI CTATHUCTUKU. 3A1MCHEHO



MOPIBHSUIBHUI aHalli3 cTaHy 3a0pynHeHHs atMocgepHoro mnoBitps mict Jlednuur
(Himeuumnna) ta IlontaBa. [IpoaHanizoBaHo AESKY 3aJICKHICTh SKOCTI aTMOC(EPHOTO
MOBITPA BiJ TOKa3HUKA METEOPOJOTIYHOrO TMOTEHIlany artMocepu MicTta Ta
3QJICKHICTh SIKOCT1 aTMOC(EpPHOTO MOBITPS. Y IOCKOHAJIIEHO OO0paxXyBaHHsI BKAa3aHOT'O
MOKa3HWKa, B 0COOJMBOCTI Moro piuHoro 3HaueHHs aiig micta [lonrtaBa (mpuBeneHHs
Koe(IlLIEHTY TEIUIOBOTO MOTEHLIANy 10 CEPEIHROPIYHUX TEMIIEpATYyp, Ta MPUB’ A3Ka 10
HOPM KUIBKOCT1 omajiB). BcTaHOBIIEHO, IO TOJIOBHOIO MPOOJIEMOI0 € BIJICYTHICTh
crioctepekeHb 3a PM2.5 ta PM 10 BignosigHo g0 noctanoBu KM Bix 14 cepmus 2019
poky No827 «Jlesiki mUTaHHS 371HCHEHHS JIepKaBHOTO MOHITOPUHTY Y rainy31 OXOpPOHU
aTMOC(EpPHOTO TIOBITPS», BIJIICYTHICTH ABTOMATH30BAHOTO aHaI3y 3a0pyIHCHHS
HOBITPSI Ta BIICYTHICTh MIMPOKOTO 1H(MOPMYBaHHS Ta 3alliKaBJICHHS TPOMAJICHKOCTI

1010 CTaHy aTMOC(EPHOTO MOBITPS MiCTa.

BusiBnieHo psig HeOMIKIB 10901 CHCTEMU MOHITOPUHTY aTMOC(HEPHOTO MOBITPS
MicTa. 3alpONOHOBAHO Ta BBEACHO B /1110 MEPEXKY IPOMAJICHKOT0 MOHITOPUHTY, IO HA
yac eKCIIEpUMEHTY BKJIIOYMJIA 3aMIpyd 3a JOMOMOTo 9 [aTyukiB BHU3HAUYCHHS
KOHIICHTpAIlii TBEepAWX 4dYacToK. HamaHo pexkoMeHmarmii BCTAHOBJICHHS JaTYHKIB
BUMIPIOBaHHS Ta TMPHUKIIAJ ONTHUMAJIBHOTO PO3OUTTS CITKHM MicTa IS e(pEeKTUBHOTO
BUMIPIOBAHHS 3alMJICHOCTI TMOBITPS MicTa, Ta IS MOJAJIBIIOTO 1H(GOPMYBaHHS
HaceleHHs. Ha OCHOBI OoTpuMaHUX NaHUX TPOMAJCHKOTO KOHTPOJIO CKIIaeHO 0a3y
JTAaHUX U1 TIOPIBHSHHS 3HAa4YeHb KOHIEHTpamii PM2.5 Bim MeTeoposoTriaHuX
napametpiB. CkiageHo 0a3y HaHMX JJIS BCTAHOBIEHHS  B3a€EMO3B’SI3KY 3
METEOPOJIOTIYHIMH TTapaMeTPaMU, BUBEJCHO Ta PO3PAaXOBAHO PIBHAHHS 3aJIEKHOCTI 1X
BIUTUBY, Ta TOOYJOBaHO TPHOX BUMIPHI MOJENI 3aJ€KHOCTI 3a0pyTHEHHS TOBITPS
PM2.5 Ta HacTymHUX METEOPOJIOTIYHHX TTApaMETPiB: TEMIIEpaTypa MOBITPS, IMBUIKICTh

BITPY, BOJIOTICTh MOBITPSI.
3aans iHGOpMyBaHHS HACEJICHHS 111010 OTPUMAaHUX JaHUX pPeali30BaHO BEO-CalT
JUTs1 Iy OTiKalliil pe3yabTaTiB BUMIPIOBaHHS PiBHS 3a0pyIHEHHSI aTMOC(HEPHOTO MOBITPS

3a JOMOMOTOI0 T'POMAJICbKOTO KOHTpOJO. B pe3ynbTaTi po3paxyHKH Ta aHaJlITUYHI



JOCIIIPKEHHSI TEPETBOPIOIOTHCS Yy 3pO3yMUII KOPUCTYBayeBI TEMATHUYHI KapTu

3a0pyaHeHHs atMocdepHoro noBitpsa micta PM2.5 ta PM10.

OOrpyHTOBaHO MOXJIMBICTH iMIuieMeHTalll Tlopsaky 3a1iiCHEHHS IepKaBHOTO
MOHITOPUHTY y Tally3l1 OXOPOHHU aTMOC(EpPHOro TMOBITPS, BPAXOBYIOUM pE3yIbTaTH
BIIPOBA/PKEHHSI TPOMAJICBKOIO MOHITOPUHTY MicTa. BinmiueHo, mo wmepexa
IPOMAJICBKOI0 MOHITOPUHI'Y BHUCTYINAE JOMOMIKHUM IHCTPYMEHTOM B IMIUIEMEHTAIlll

MOCTaHOBHU 1010 3/IIHCHEHHSI MOHITOPUHTY.

Hanani pekoMenaaiiii moj0 y10CKOHAJICHHS ICHYI0UOT CUCTEMU MOHITOPUHTY 3
OTJISITy YKOMIUICKTYBaHHSI Cy4aCHUM aBTOMAaTU30BAaHUM OOJIaHAHHSIM CTaIllioHAPHUX
MOCTIB criocTepekeHHs. HaBeieHo pexoMeHiallii 111010 TUIIIB Tra30aHalli3aTopiB, Ta iX
TOJIOBHI XapaKTEpPUCTUKHU, 10 MOXYTh OYTH BUKOPUCTAHI TMpHU I[UIaHYBaHHI

YKOMIUICKTYBAHHA TIOCTIB CIIOCTCPCIKCHHA.

Karw4oBi ciaoBa: armomepariis, atMocepHe TMOBITPS, TPOMAICHKICTB,
Jep>KaBHUM KOHTPOJIb, IHPOpMYBaHHS HAaCEJICHHS, KapTa 3a0pyaHEHb, METEOPOJIOTIUH1
¢dbakTOpy, MOHITOPWHT, TIWJ, TIOPIBHSUIBHUN aHaji3, CIIOCTEPS)KCHHS, CTaH

3a0pyaHeHHs, TBepi yactku, PM2.5, PM10.



Abstract

Nataliia Maksiuta. Improving the monitoring of agglomerations atmospheric

air (on the example of Poltava). — Qualifying scientific work as a manuscript.

The dissertation for the Degree of Doctor of Philosophy in specialty
183 — «Environmental protection technologies». National University «Yuri Kondratyuk
Poltava Polytechnic», Lviv Polytechnic National University, Ministry of Education and
Science of Ukraine, 2020.

On the result of a set of theoretical and experimental studies in the dissertation,
the scientific provisions and recommendations that allow solving the current scientific
and practical problem of monitoring the state of atmospheric air in agglomerations are

substantiated as a tool for environmental protection.

The scientific novelty of the obtained results is that the systematic public
monitoring of the city air was introduced for the first time as a tool in the implementation

of an improved structure of interaction between state control and the public.

Methods for assessing the air pollution in Ukrainian and foreign practice are
analyzed. The main shortcomings of the most widely used approaches to assessing the
air pollution in terms of their compliance with modern priorities for air quality

monitoring in urban systems are identified.

The scattering of pollutants in the surface layer of the atmosphere from stationary
sources of urban emissions using the EOL program is calculated. The analysis of air
pollution according to the stationary observation posts and state statistics is carried out.
A comparative analysis of air pollution in Leipzig (Germany) and Poltava is provided.
Some dependence of atmospheric air quality on the indicator of the meteorological
potential as for the city atmosphere and dependence of atmospheric air quality is
analyzed. The calculation of this indicator has been improved, especially its annual
value for Poltava (bringing the coefficient of thermal potential to average annual

temperatures, and linking it to the norms of precipitation). It is established that the main



problem is the lack of monitoring of PM2.5 and PM10 in accordance with the Resolution
of the Cabinet of Ministers of August 14, 2019 No. 827 «Some issues of state monitoring
in the field of air protection», lack of automated analysis for air pollution and

insufficient public informing and interest in the state of the city air.

Methods for assessing the state of air pollution in Ukrainian and foreign practice
are analyzed. The main shortcomings of the most widely used approaches to assessing
the state of air pollution in terms of their compliance with modern priorities for air

quality monitoring of urban systems are identified.

The scattering of pollutants in the surface layer of the atmosphere from stationary
sources of urban emissions using the EOL program is calculated. The analysis of the
state of air pollution according to the data of stationary observation posts and state
statistics is carried out. A comparative analysis of the state of air pollution in Leipzig
(Germany) and Poltava is provided. Some dependence of atmospheric air quality on the
indicator of the meteorological potential of the city atmosphere and dependence of
atmospheric air quality is analyzed. The calculation of this indicator has been improved,
especially its annual value for Poltava (bringing the coefficient of thermal potential to
average annual temperatures, and linking it to the norms of precipitation). It is
established that the main problem is the lack of monitoring of PM2.5 and PM10 in
accordance with the Resolution of the Cabinet of Ministers of August 14, 2019 Ne&27
«Some issues of state monitoring in the field of air protection», lack of automated
analysis of air pollution and lack of public information and interest about the state of
the city air.

A number of shortcomings of the current city air monitoring system have been
identified. A public monitoring network was proposed and put into operation, which at
the time of the experiment included measurements using 9 sensors for determining the
concentration of particulate matter. Recommendations for the installation of
measurement sensors and an example of optimal division of the city grid for effective

city air dust measurement, and for further informing the population. Based on the data



obtained from the public control, a database was compiled to compare the values of
PM2.5 concentrations from meteorological parameters. A database was compiled to
establish the interrelation with meteorological parameters, the equation of their
dependence was derived and calculated, and three-dimensional models of dependence
for PM2.5 air pollution and the meteorological parameters (air temperature, wind speed,

humidity) were constructed.

In order to inform the population about the obtained data, a website was
implemented where results of measuring the air pollution level through public control
are published. As a result, calculations and analytical studies are transformed into user-

friendly thematic maps PM2.5 and PM10 of air pollution in the city.

The possibility of implementation of the Procedure for state monitoring in the
field of air protection is substantiated, taking into account the results obtained from the
implementation of the city public monitoring. It is noted that the public monitoring

network acts as an auxiliary tool in the implementation of the resolution on monitoring.

Recommendations for improving the existing monitoring system with regard to
setting up the stationary observation posts with modern automated equipment are
provided. Recommendations on the types of gas analyzers and their main characteristics
that can be used for setting up the observation posts are given.

Keywords: agglomeration, atmospheric air, public, state control, informing the

population, pollution map, meteorological factors, monitoring, dust, comparative

analysis, observation, state of pollution, particulate matter, PM2.5, PM10.
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