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AHoTtanisg. Mema. Ha nepuriomy etami JOCHTIPKEHb aHami3 iHGopMallii Ipo cydacHUH 3a0pyaHEHHI aTMOC(HEPHOro
noBiTpst B M.JlHinpornieTpoBchbKy. [lokazaHo, 1110, HE3Ba)KAIOUM Ha BXKMBaHI 3aX0ZH, EKOJIOTTYHa 00OCTaHOBKA, MOB's3aHa
i3 3a0pyJHEHHSM TMOBITPS, € HANpY)XEHOIO, BUKJIMKA€ HEOE3NEKH B KUTTEMISUIBHOCTI HaceldeHHS. [IuTaHHSA mpo
EKOJIOTIYHMI pPH3WK BiJ TOPYIIEHHA APYroro OcHOBHOro mokasHumka - [JIKce, BHCOKOHanifHuMX 3amodirae
HeOIaromnosyyHe BIUIMB HA 3JI0POB'Sl HACEJEHHA IIPH TPHUBAJIOMY HAlIXO/DKEHHI arMoc(epHHX 3a0pynHIOBadiB B
OpraHi3M, 3aJMmuBcs nocuimkernM. Lle 1 cramo meToro podoru. Memooduka. Metoauka NOCTiKeHb 0a3yeThCs Ha
Teopii HIMOBIPHOCTI Ta MaTeMaTHYHOI CTAaTHCTHKH, METOAX OOpOOKH E€KCIEPHMEHTAIIbHUX NaHUX, 3araJbHOHAyKOBUX
MeTo/ax aHamizy Ta cuHre3y. Pesynsmamu. Tlpuzemni konueHtpauii Cj po3risiHyTI SIK CHCTEMa KODPEIbOBAHHX
BUIIAJIKOBUX BEJIHUYHUH, [0 XapaKTePH3yEThCs OaraTOBUMIPHOT IIIBHICTIO po3moainy. Ha BiqMiHy Bif pH3UKY 30POB't0
CKJIaJIOBa €KOJIOTIYHOTO DPHU3WKY JUIs JIIOJMHM BU3HA4YCHA B HAWTipIIMX yMOBax, Ui SKUX B YKpaiHi NpHHHATI
HOpPMaTHBU MO 3a0pyAHEeHHI0O aTMocdepu - MakcuMalibHa pa3oBa rpaHM4yHO JomyctiMa Kouuentpauis (1K),
3a0e3neueHH s SIKOrO BiJIIOBIIa€ BiICYTHOCT] BIUIMBY 3a0py/HEHHs Ha JitoAuHY. Tak, 3a JaHMMH NOCTa CTal[lOHAPHUX
CIOCTEPEXKEHb 3a SKICTIO IOBITpsiHOTO cepepoBumia M JIHinmponerpoBchka (mapk IlleBuenka), B 2014 poui
CIIOCTEPIrajocs MEePEeBUIICHHS CePEeIHhO000BUX IpaHUYHO JomycTuMux koHeHTpamii (I'/IKcc) y Beix Micsamax poky
Bix 1.5 mo 2.3 paswm, miokcuaoM a3ory -Bin 1.2 mo 2.0 pa3u. 3HaYHE MEPEBHIICHHS HOPM CIIOCTEPITa€ThCA 1 O Psay
IHIINX 3a0pYAHIOIOYUX PEUOBHH (HANPHUKIAL, (OPMABICTiMy) HAa MOCTaX CHOCTEPE)KEHBb, PO3TAMIOBAHUX Y PI3HHUX
paiionax wmicra. Haykoea noeéu3na. MeTomomnorisi OLIHKHA EKOJIOTIYHOTO PHU3WKY Bix 3abpymHeHHS atMocdepn i3
3ay9CHHSM CKCIIEPUMEHTANBPHUX JaHWX 1, SK KPUTEpild, - TPAHHYHO JOIYCTHMi CEepeIHBONO0O0BI KOHIICHTpAIIii
3a0pyaHIOIYNX pedoBHH. IIpakmuuna 3nauumicms. PesynbTaTé mociipkeHb OynyTh BHKOPHCTAHI NpPU po3poOri
PEKOMEHAIIH 110,10 MOJIMIICHHS SKOCTI MOBITPSIHOTO cepenoBuiia M.J{HITPOIETPOBCHKA.
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Annorammsi. Ifens. Ha mepBoM »ndrame uccienoBaHMiI TPOBeNEH aHann3 HHQOPMAIMM O COBPEMEHHOM 3arpsi3HEHHH
aTMocgepHoro Bo3nyxa B r.JlHenpomerposcke. [Toka3aHo, 9To, HECMOTpsS Ha HPHMEHSEMBIE MEpbl, 3KOJOrMYecKass 0O0CTaHOBKa,
CBsI3aHHAs C 3arpsI3HEHHEM BO3/yXa, SBIETCS HANPSDKEHHOM, BBI3BIBAIONIEH OMACHOCTH B XKM3HEEITeIFHOCTH HaceleHns. Bonpoc
00 9KOJOTMYECKOM pHCKE OT HapyIIeHHs BTOporo ocHoBHoro mokaszarens — [IJJKCC, BBICOKOHam&KHO IpemOTBpPAIArONINM
He0JIaronoyqHoe BIHMSHHWE Ha 340pOBbE HACEIEHMs INPU UIMTEIHHOM IOCTYIIEHHH aTMOCQEPHBIX 3arps3HHUTENEl B OpraHH3M,
OCTaJICS HE HCCIENOBAaHHBIM. JTO M SBWIOCH LENbi0 paboTbl. Memooduka. MeTtonuka HCCIeNOBaHUN Oa3upyeTcss Ha TEOPUHU
BEPOSTHOCTH M MaTEMaTHYECKOIl CTATUCTHKE, METOJaX 00PabOTKH SKCIIEPUMEHTANIBHBIX JaHHBIX, OOIICHAYYHBIX METO/IaX aHaIn3a U
cuHte3a . Pesynvmamet. Ilpusemuble KoHUeHTparuu Cj paccMOTPEHbI KaK CHCTEMa KOPPEIMPOBAHHBIX CIyYalHbBIX BEIMYHH,

f(C§,Cy1 Cp)

XapaKTepU3YIOIIAscsd MHOTOMEPHO! INIOTHOCTBIO PacIpeieIeHus . B omimune ot pucka 310pOBbIO COCTaBIIAIONIAS
3KOJIOTMYECKOT0 pucka & Ui YesioBeKa ONpejeNieHa B HauXyIIIUX yCIOBHAX, I KOTOPBIX B YKPaUHE MPUHATH HOPMATUBBI 110
3arps3HEHUIO aTMOc(epbl — MakCHMallbHas pa3oBas mpeaenbHo nomyctumas konuenrtpanus (ITJK ), obecmedenme xoToporo
COOTBETCTBYET OTCYTCTBHIO BIIMSHHS 3arpsi3HCHHUS Ha 4enoBeka. Tak, N0 JaHHBIM I10CTa CTAlMOHAPHBIX HAOIIOJCHHUIT 32 Ka4eCTBOM
BO3AYIIHOH cpensl T. [IaenponerpoBcka (mapk Lllesuenko), B 2014 rony HabIroAanoch NpeBHIIICHUE CPEAHECYTOYHBIX MPEICIbHO
nomyctuMbix koHIeHTpamuid ([1Kce) Bo Becex mecsmax roma ot 1.5 mo 2.3 pasa, muokcmmom asora —oT 1.2 mo 2.0 pasa.
3HauUTENFHOE NPEBHINICHHEe HOPM HAOMIOAAeTCsl W IO psiy APYTHX 3arps3HSIOMMX BelecTB (HampuMmep, (GopManblIeruiy) Ha
nocrax HaOJIFOJJCHHH, PACIIOI0KECHHBIX B Pa3IMUYHBIX paiioHax ropona. Hayuunasa nogusna. MeTo0n0rus OLEHKU 3KOJIOTHYECKOro
pHCKa OT 3arps3HEHUss aTMoc(epbl C IMPUBICYCHHEM OSKCIIEPUMEHTAIBHBIX JAHHBIX M, B KauyeCTBE KPHUTEPHs, - NPeeTbHO
JIOITCTUMBIE CPEIHECYTOUHbIC KOHLIEHTPAIIUH 3arps3HAIOMNX BewlecTs. JIpakmuueckas 3nauumocms. Pe3ynbrarsl HCCIeN0BaHUH
OyIyT HCIIOIBb30BaHBI P pa3paboTKe peKOMEHIALH [0 YIyUIICHHIO KauecTBa BO3IYIIHOM cpe/pl I'.J[HenponeTpoBcKa.

Kniouesvie cnosa: 3arps3Henue, arMoc(hepHbIA BO3LyX, IKOJIOTHIECKHI PUCK, KOHIIEHTPALHS, BEPOSTHOCTh, HAOIIOICHUS

ON THE AIR QUALITY ASSESSMENT OF DNIPROPETROVS’K

POLISHCHUK S.Z.Y"Dr. Sc. (Tech.), Prof.
DEMIDENKO A. S.? , Assistant
KASPIITSEVA V. YUR.* Assistant
TROTSENKO A.V. * Postgraduate

! Department of heating, ventilation and air quality, State Higher Education Establishment “Pridneprovsk State Academy of Civil
Engineering and Architecture”, 24-A, Chernishevskogo str., Dnipropetrovsk 49600, Ukraine, tel. +38 (0562) 46-98-19, e-mail:
psz@mail.pgasa.dp.ua, ORCID ID: 0000-0002-6473-253X.

2 Department of Hydrometeorology and Environmental Geoscience, Dnepropetrovsk Oles Gonchar National University, Gagarin
ave., 72, Dnepropetrovsk, 49010, Ukraine, e-mail: uta.art@mail.ru, ORCID ID: 0000-0002-2279-2569

3 Department of heating, ventilation and air quality, State Higher Education Establishment “Pridneprovsk State Academy of Civil
Engineering and Architecture”, 24-A, Chernishevskogo str., Dnipropetrovsk 49600, Ukraine, Texn. +38 (0562) 46-98-19, e-mail

4 Department of heating, ventilation and air quality, State Higher Education Establishment “Pridneprovsk State Academy of Civil
Engineering and Architecture”, 24-A, Chernishevskogo str., Dnipropetrovsk 49600, Ukraine, ter. +38 (0562) 46-98-19, e-mail:
sleepyhollow693@gmail.com, ORCID ID: 0000-0001-7844-8698

Abstract. Purpose. At the first stage research conducted analysis of information about the current air pollution in
Dnepropetrovsk. It is shown that, despite the measures applied, the environmental situation related to air pollution is intense, causing
danger to the life of the population. The issue of environmental risk from the violation of the second main index - MPCs, highly
reliable preventing unfavorable impact on public health by prolonged admission of atmospheric pollutants in the body, was not
investigated. That was the purpose of the work. Methodology. Methodology research based on the theory of probability and
mathematical statistics, methods of experimental data, scientific methods of analysis and synthesis. Results. Surface concentrations
Cj considered as a system of correlated random variables characterized by a multi-dimensional density distribution. In contrast to the
health risk component of the environmental risk to humans is defined in the worst conditions, which in Ukraine adopted regulations
on air pollution - the maximum single maximum permissible concentration (MPC) software which corresponds to the absence of
influence of pollution on humans. Thus, according to the post of stationary observations of air quality in Dnepropetrovsk
(Shevchenko Park), in 2014 there was excess daily average maximum permissible concentrations (MPCs) in all months of the year
from 1.5 to 2.3 times, nitrogen dioxide-from 1.2 to 2.0 times. A significant excess of the norms observed in a number of other
pollutants (such as formaldehyde) at observation posts located in different parts of the city. Findings. The methodology of the
environmental risk assessment of air pollution involving experimental data and, as a criterion - the maximum permissible daily
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average concentration of pollutants. Practical value. The research results will be used to develop recommendations for improving the

air quality of Dnepropetrovsk.

Keywords: pollution, air, environmental risk, the concentration, the probability of observing

Beryn

JIHINpOIIETPOBCHK BiJTHOCHUTBCS 70 qucna
MIPOMHUCIIOBUX MICT YKpaiHH 3 BHCOKOI TEXHOT€HHOIO
Harpy3koto. IIpoGiema 3abe3nedeHHs HaJISKHOI SKOCTI
MIOBITPSIHOT Cpe/iu € OAHIEIO 3 TpiopiTeTHUX.. JJocToBipHI
JlaHi 32 CTYNeHeM 3a0pyJHEeHHs aTMOC(EPHOTo MOBITPS B
MICTI MOKHa OTPUMATH 32 pe3yJIbTaTaMi BUMIpIOBaHb Ha
CTalllOHApHHUX IIOCTaX CIOocTepexkeHHA. Ha psagy 3
TPAIUIIIfHOI0 KOHCTATaIliel0 (aKTy TMpo KiJBKICTh
MIepEeBUIICHBb CaHITapHO-TIrlEHITHUX HOpPMATHUBIB
(rparmuHO-OTTycTMMa  KoHIeHTpamis - [JIK), Ha
HNepIHMi IUTaH BHXONATH IHUTAHHS OWIHKH PiBHA
€KOTOJIOIYECKOT0  PHM3MKY  JJIsI  HACeJICHHS  BiX
3abpynHeHHs1 atMochepHoro mositps [1-8,14-16].

Mera

Ha mepuiomy erami mociimkeHb aHanmiz iHpopmarii
Mpo Cy4YacHU# 3a0pyqHEHHI aTMOC(HEPHOrO MOBITPS B
M./IHinmponerpoBcbky. [lokazaHo, 110, HE3BaXKAOYH Ha
B)KHMBaHI 3aX0/H, €KOJIOTIYHa OOCTAaHOBKAa, IOB'A3aHa 13
3a0pyJAHEHHSM TOBITPs, € HANPYXEHOI0, BUKJIHKAE
HeOe3MeKH B )KUTTEAISUIBHOCTI HaceneHHs. [TutaHus mpo
EKOJIOTTYHUIN PU3HK Bijl MOPYLICHHS APYrOro OCHOBHOI'O
IOKa3HUKa I'’IKcc, BHCOKOHamIMHHX 3amodirae
HeOIaromnonyyHe BIUIMB Ha 3[0POB'Sl HACENICHHS MpHU
TPUBAJIOMY HaJXOKEHHI aTMoc(hepHHX 3a0py/aHIOBadiB
B OpraHi3M, 3aJIMIINBCS A0CIpKeHUM. Lle i cTamo MeToro
poboTu.

Meroauka
Meroauka JOCHiDKeHb  0a3yeTbcs Ha  Teopil
HMOBIPHOCTI Ta MaTeMaTHYHOI CTATHUCTHKH, METOAAX
00poOKHu eKCIIEpUMEHTAILHUX JaHUX,

3araJibHOHayKOBUX METOAAaX aHaJ'IiSy Ta CUHTC3Y.

Pe3yabTaTn

3a JaHUMHM TIOCTa CTAaI[iOHAPHHUX CHOCTEPEXKEHb 3a
SKICTIO MOBITPSHOTO cepenoBuIna M JIHinmponerpoBchka
(mapx IlleBuenka), B 2014 pomi cmooctepiramzocs
MIEPEBUIICHHS CePEeTHHOI000BUX TPAHUIHO TOITYCTHUMHUX
konnentpauiit (I'/IKcc) y Bcix micamsax poky Bix 1.5 mo
2.3 pasu, giokcuaom azoty -Big 1.2 mo 2.0 pa3u. 3HauHe
MIEPEBUIICHHS HOPM CIOCTEpIraeThCs 1 MO pSAAY 1HIINX
3a0pyIHIOIOYNX PEYOBHMH (HANpHKIaA, (OpMajbIeriay)
Ha TIOCTaX CIHOCTEPEXEHb, PO3TAIIOBAHMX Yy PI3HUX
paiionax wmicra . lle BuKIHMKae 3axBOPIOBAHICTH SIK
JIUTSYOTO, TAK 1 AOPOCIOro HacesieHHs. s KOHTpPOIIO
Ta, npu HEOOXIIHOCTI, MOJIIIIEHHSA SIKOCTI
aTMoc(epHOro moBiTps B YKpaiHi B SIKOCTI OCHOBHHX
HOPMaTHBHHUX MOKA3HUKIB, 10 BU3HAYAIOTH JOITyCTUMHUI
BIUIMB 3a0pyaHEHHS atMocdepn Ha IIOIUHY, TPUHHATI
TPaHUYHO JIONMyCTUMi  KOHIEHTpAIii aTMochepHuX
3a0pyaHeHh XIMIYHUMH Ta Oi0JIOTIYHUMHU pPEYOBHHAMHU.
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e Taki KOHIEHTparii, JOTPUMAaHHSA SKHX 3a0e3meuye
BIZICYTHICTh  IIpsAMOro a0  HENpsIMOrO  BIUIMBY
3a0pyAHEHb Ha 37I0pOB'S HAcEJEeHHs Ta yYMOBH HOro
MPOKUBaHHs. 3armo0iraHHs TOsSBYU 3aMaxiB, APaTiBHOI Jii
1 peJIEKTOpHUX peakiiil y HaCeJICHHS, a TAKOX [OCTPOTo
BIUIMBY aTMOC(epHuX 3a0pyIHEHb Ha 3[JOpPOB'Sl B MEPio]
KOPOTKOYACHHX TiJHOMIB KOHIIEHTpalii 3a0e3neuyeThes
morpumanHsMm [ JIKmp. 3amoOiraHHsS HECHPUSATINBOTO
BIUIUBY Ha 3J0pOB'S HACCNCHHA NPH TPHUBAIOMY
Ha/IXODKEHHI aTMOoCc(epHHUX 3a0pyIHIOBAdiB B OpPTaHi3M
3abe3neuyetscs morpumanHsaM ['JIKcc. 3rigHo 3akoHy
VYxpainn «[Ipo 0xopoHy arMoc(epHOro TMOBITPS»
ririeHiuHi HOpMAaTHUBU I'’IK aTMoc(hepHux
3a0pyAHIOBa4iB € OCHOBOIO DEryJIIOBaHHS  SIKOCTI
aTMOC(EPHOTO MOBITPSI HACSICHUX MiCIIb.

KoHTponp skocTi aTMocepHOro TMOBITPS  3a
HopmatuBoM ['JIK mpoBoguthes Ha aBox eramax. Ha
MepIIOMYy eTamli - HpH NPOEKTYBaHHI 1 OyAiBHHUIITBI
MiATIPHEMCTB, OyAiBeTh CIOPY Ha MiJCTaBl MPOTHO3HUX
po3paxyskiB [9-11]. Ha mpyromy - mpm ekcroryaTamii
IUX O0O'€KTiB 13 3aJy4eHHSAM JaHUX BHUMIPIOBaHb B
€KOJIOriYHOMY MoHiTOpuHTY [12-13].

KpiM pO3MISHYTHX [BOX OCHOBHHX IIOKa3HHKIB
3actocoByroThes 1 iHmIi (IT[B, yacTku mepeBUIIeHHS Ha
pieaem ['JIK, nokaznuk KI3A i T.m.), Tak uu iHake
noB's3aHuX 3 mokazHukoM ['JIK. ¥V 2007 p MO3 Ykpainu
Oynu BBelIeHI METOANYHI PEKOMEH/Iallii 3 OL[IHKUA PU3UKY
JUTS 30pOB'st HaceaeHHs [9]. BoHU 103BOJSIOTH OLIHUTH
peasbHy 3arpo3y 3/I0pOB'I0 HAacCeJeHHs, SIKe KHBE Ha
MEBHUX TEPUTOPIAX, 1 Ja€ OO'€KTHBHI MiACTaBH IS
BBEJICHHS MPOQUIAKTUIHAX 3aXO0JiB. Alle el MOKa3HUK
nmie Tomi, xomum Hopmu ['JIK mepeBumeni, Tobto He
3a0e3Meuy€eThCs BiCYTHICTH TPSAMOro abo HEmpsMOro
BIUIMBY 3a0py/HEHb Ha 3710pOB'sS HACEJICHHSI.

HesBakatoun Ha  3acTocoByBaHe B  YKpaiHi
PI3HOMAHITHICT MMOKA3HUKIB SIKOCTI aTMOC(HEPHOTro
MOBITPSI, BOHO 3QJIMIIAETHCS BIIIOBIHO JJO IIPOBEACHOTO
aHai3y BeqbMM HH3bKHMM 3a kputepiem I'JIK. Oaniero 3
ocHOBHUX TpuuuH nopymenns ['JIK € Te, mo B uyuHHIN
HOPMaTHBHIll JIOKyMeHTalii He BHPILIYETbCS ITHTaHHS
mpo 3a0e3meyeHHs BHCOKOi HAIIMHOCTI BiICYTHOCTI
IIbOT'O MOPYIIEHHS 200 3a0e3MeYeHHsI MAJIOTO PU3UKY Bil
nopymenHs. Ile oOyMOBiIe€HO THM, IO peajbHE I0JIe
KOHLEHTpAILii 3a0pyaHEHb aTMOC(epr pO3IIIAAETHCS K
JIeTepMiHOBaHE 1 HE BpPaXOBYEThCSI CTOXACTHYHHH
XapakTep HOro, M0 3aJIeKUTh Bijl BUIIaJIKOBOTO PO3KUILY
NPOEKTHUX IapaMeTpiB jpkepen (TEOMETPHYHHMX 1

TEXHOJIOTIYHHX) 1  XapaKTepHCTHUK  30BHIIIHBOTO
CepeloBHUINa.
Buxomstam 3 1pOro 1 BHXOASYM 3 HOBOTO

CTOXAaCTUYHOTO MiAXO0My, B YKpaiHi 3a y4acTiO aBTOpiB
TEMH CEKOJOTIYHHA pPH3UK A Oi0JIOTIYHOI CHCTEeMH
BU3HAYCHUH K HMOBIPHICTH NEPEBUIICHHS BUIaJKOBUM
AQHTPOIIOTEHHUM BIUTMBOM X Ha/l JOIYCTHMOIO MEXEI0
3a0pynHEHHS Y, MCHIIE SKOro Ol0JOoriyHa CHCTeMa He
cnpuiimMae BILIUB.
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HetanpHO po3po0iieHa METOMOJIOTISl  MPOTHO3HOT
OIIIHKH CKJIAJIOBUX CKOJIOTIYHOTO PU3HKY JUIS JIFOJMHU
BiI 3a0pymHEHHsS aTMOC(hEepH TOYKOBHMH IDKEpeTaMH
BUKUAIB O/ TpU HOPMATbHOMY (PYHKIIOHYBaHHI
JOKepe. Bcranosneni MPOTHO3HI CTOXAaCTHYHI
3aKOHOMIPHOCTI 3MIiHH MOJIs MPHU3EMHUX KOHICHTpAIil

C; mix giero BUIMAaZKOBUX 30yprolOUuX (hakTopis A ji —

BUITIaIKOBUX 3MiH MPOCKTHUX napaMeTpiB JKEpeia i
XapaKTCpUCTUK 30BHIITHBOTO cepcaoBuIIa:

C] :Cj(ﬂ’lj'j’Zj""'ﬂ“jn)' j:].,n.

Ipuzemni konuentpauii Cj posrisHYTI fK cHcTeMa

KOPEIbOBaHUX BHITAIKOBUX BEJIMYUH, o
XapaKTepU3y€eThCs OaraToBUMIpHOT HIUTBHICTIO

PO3MOALTY f(CJ ’CZ ,...,Cn ) Ha Bimminy Bix

PHM3HMKY 3J0pOB'I0 CKJIaJ0Ba €KOJIOTIYHOrO pHU3MKYy O/
IUIS JTIOMHY BU3HAYCHA B HAMTIPIIMX yMOBAax, JUIsl SKUX
B YKpaiHi NPUHHATO HOPMATUB IO 3a0pyIHCHHIO
aTMOoc(epH - MaKCUMaJIbHA pa30Ba IPAaHUYHO JOIYCTHMa
koHmeHtpamiss  (IIKmpj),  3a0esmedeHHs  SIKOTO
BIJNIOBiJJa€  BINCYTHOCTI BIUIMBY 3a0pyIHCHHS Ha
monuHy. PU3uK BU3HAYA€ThCS SIK 1HTErpaj WMOBIPHOCTI
MePEBUIICHHSI MPU3EMHOT KOHLICHTpAIIIE€I0 X0ua O 0THOTO
3abpynHiotouoi peyoBuHu cBoei I'JIKmpj:
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