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OCOBJNINBOCTI AUNHAMIKU 3ABPYOAHEHHA ATMOC®EPHOIO MOBITPSA MUITOM
Y OEAKUX MICTAX YKPAIHU

MeTo10 HOCI1KEHHS € OL[IHIOBaHHS BHYTPIIIHBOPIYHOI Ta MIXPIU4HOT MiHIMBOCTI BMICTY ULy B aTMOC(EpPi MiCT, BUSHAUECHHS
0CcOOJIMBOCTEN MIHIMBOCTI 32 YMOB BIUIMBY aHTPOIIOI€HHMX Ta IPUPOJHUX YMHHUKIB (OPMYBAHHS KOHLECHTPALIH U1 pi3HUX
YacOBHMX MaclITa0iB. BUKOPUCTOBYIOUM CTATUCTUYHI METON JOCHIKEHHSI OOYMCIICHO CE30HHI Ta MIKpPIUHI Bapialii BMicTy
nwiy B arMocdepi, moOyI0BaHO TPEHIM Ta BH3HAUYCHO OCOOJMBOCTI METECOPOJIOTIYHUX YMOB, II0 BH3HAYAKOTh MDKPIUHY
MIHJIUBICTh MHITY. BUSIBICHO BiJICYyTHICT YiTKOT BHYTPIIIHBOPIYHOI MIHJIMBOCTI MUY 3 TIOSIBOKO YiTKUX KOJIMBaHb B OKpPEMi
Hepioan, HassBHICTh MO3UTHUBHUX Ta HETaTHBHUX TPEHMIIB BMICTy MIITy Ta iCTOTHE TIOCHJICHHS POJI MPUPOTHOT CKIIAOBOI HA
JacOBUX MaclITabax y JeKiIbka pokiB. BcTaHOBIEHO OCHOBHY POJIb METEOPOJIOIIYHUX YMOB y MIXKPIUHUX BapiallifixX IHIY,
TI0B’A3aHUX 31 3MiHAMH YMOB BOJIOTOT'O OCAJUKEHHS Ta PO3CIIOBAHHS JOMIIIOK.

Knrwwuosi cnosa: nuin; ammocghepre nogimpsi;, 6HympilHbOPIiuHA MIHAUBICINb, MIDICPIUHA MIHAUBICIb, AHMPONOSEHHT YUHHUKLL.
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THE FEATURES OF DUST AIR-POLLUITON DYNAMICS IN CERTAIN UKRAINIAN CITIES

The purpose of research is evaluation of intra- and interannual dust variability in the atmosphere of certain Ukrainian cities,
determination of dust dynamics within influence of anthropogenic and natural factors for different temporal scales. Based on
statistical methods the research contains seasonal and interannual variability calculation, trend estimation, and determination
of meteorological conditions, which cause interannual dust variability. Clear intraannual variations are absent, however, they
could appear during separate periods. In general, coefficients which show seasonality strength decrease in cities and correspond
to weakening of intraanual variations. The reason of such effects connected with increasing of mobile sources impact due to
constant emission during the whole year and mechanical influence on accumulated dust. Within timescale of several years
positive and negative trends were observed and natural factor strengthens in dust variations. Highest positive and all negative
trends coincide with changes of emission from stationary sources. 4 among 20 cities do not have any tendency in dust content
changes. Significant interannual variations could be combine in several groups. The highest impact in total dispersion have
variations approximately 6.2 and 9.3 years with amplitudes 0.04—0.08 mg/m3 and 0.02—-0.08 mg/m3 accordingly. Large group
of significant interannual variations are within 2.7-3.7 years and 4-5.2 years. All periods could be found in meteorological
dynamics correspond to low frequent lunar nodal tidal variations and global circulation variability. Clear connection with
meteorological conditions had been found with relative humidity and wind characteristics: average wind speed and zonal
component. Spatial dependences also were found: dust variability in coastal cities mostly influenced by changes in relative
humidity, whereas wind play crucial role on inland territories. Relation between dust and relative humidity have negative sign,
which means that saturation of the atmospheric air impact on dust decreasing. Therefore, the research defines crucial role of
meteorological conditions for dust interannual variability, which are connected with changes of wet deposition and pollutant
dispersion.

Keywords: dust; atmospheric air; intraannual variability; interannual variability, anthropogenic factors.

AKTYaJbHICTb 10CJIi/IKeHb

Sk Bimomo, mpoOnema 3a0pyaHeHHs aTMOC(PEPHOro  HEHHS aTMOC(EPHOro MOBITPs HAJIEKHUTh IHJI, 110
THOBITPSA € OJHIEI0 3 TOJNIOBHUX MPOOJIEM CydacHOCTI.  SABJIA€ COOOK0 CYKYNHICTh 3aBHCIIUX Yy MOBITpI ApiO-
HaiiGinbiie 1ie nposBIAsSETHCS y BEIMKHX NPOMUC-  HUX (PO3MIPOM IO JEKUIBKOX JECATKIB MIKPOMETPIB)
JIOBHX MICTaX, JI€ 0 OCHOBHUX YMHHHUKIB 3a0pya- TBEPAMX YaCTHMHOK pisHOi mpupoam [1,2]. JIxepe-

JIJaMU TIUJTY MPUPOAHOIO MOXOIKCHHS €: BI/IBiTpIO-
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MOXeX. AHTPONOTeHHI BUKHUIM TBEPAUX YAaCTHHOK
IOB’s13aHi, TOJIOBHUM YHHOM, 13 TIPOIIeCaMH CITajIio-
BaHHS BYTULTS i Ma3yTy, CMITTS Ha MICHKUX 3Bajii-
ax, IPOMHCIOBUM BHPOOHUIITBOM, OYy/TiBHHIITBOM
Ta aBTOTpaHcnopToM [3-5].

IcHy€e 3HaUHa KUTBKICTh HAyKOBUX POOIT MpO He-
0e3MeKy JUisl 3J0pOB’S JIFOAMHU 3BaXKEHUX Y TOBIT-
pl TBepAWX YACTHHOK JiameTpoM MeHme 10 MK
(PM,)) 1 2.5 mm (PM, ), 10 MOXKXYTb CIIPHYNHUTH
LIMPOKHAH CHEKTP 3aXBOPIOBaHb, OCHOBHI 3 SKHX
pecnipaTtopHoi Ta cepueBo-CyIuHHOI cucteM [6-10].
VY Garatbox JiepxaBax MOCTIHHO TOCTiKYIOTh PiBHI
BMicTy 4acTok PM j ta PM, B arMochepHomy mo-
BITpI, iX OCHOBHI JKepesa HaIXO/DKEHHS Ta CE30HHI
3miaH [7-11]. Taki gocmimKeHHS TOYaau IPOBOIUTH
i B YkpaiHi, Harpukmag y po6oti [11] onineHo 3a-
OpyaHeHHs nopitps yactkamu PM, . TaPM, B Vkpai-
Hi Ta MPOBEACHO MOPIBHSHHS 3 1HIIUMH KpaiHaMH.
Huni mouaB 3xilicHIOBATUCS PETYISIPHUNA MOHITO-
PHHT i3 BIIKPUTOIO iH()OPMAITIEIO T KOPUCTYBaviB
3a TaHUMH aBTOMAaTH4YHOI ctaHuii y KuiBcbkomy Ha-
nioHaIpHOMY YHiBepcuteTi imeHi Tapaca Illepuenka,
IO Tpaltoe y TectoBoMy pexkumi. [Ipote, B Yipaini
Ha JIaHWH Yac BIJICYTHI CUCTEMAaTHYHI CIIOCTEPEIKECH-
Hs 3a BMicToM PM,  ta PM, ; Ha mMepesxi LlenTpans-
HOi1 reodiznyHoi obcepraropii (LII'O) imeni bopuca
Cpe3HEBCHLKOTO, BUMIPIOETHCS JIUIIE 3arajbHa mMaca
BChOrO muity 3a HopMatuBamu PJ1 52.04.186-89 [12].

3 METOI0 TIOKpAILEHHS SKOCTI aTMOC(EpHOro mo-
BiTps B 1996 p. €Bponelicbka komicis npuitasiia [lep-
ury PamkoBy JIMpeKTHBY LIONIO OIHKU Ta YIpaBiiH-
HS SKICTIO atMocepHoro mositps — 1996/62/€C.
3romoM Oyno TPUHHATO Ie YOTHPH AOUIpHI JH-
pextuBH, B mepmiit 3 skux (1999/30/€C) iinernes
PO HEOOXiIHICTh BUMIPIOBAaHHS TBEPAUX YAacCTOK i3
3a3Ha4eHHSM iX IpaHUYHUX 3HaueHb. B 2008 p. Oymno
npuitasato JdupexruBy — 2008/50/€C, monoxeHHs
AKOi IMIUIEMEHTYIOThCS 1 B YKpaiHi. Y Hill TakoX Ha-
TOJIOIIEHO Ha HEOOXITHOCTI BUMIPIOBAHHS TBEPIHMX
vacTok (PM, ;TaPM, ) Ta mpecTaBIeHO HOPMATHBH 1
[paBuJia NPOBEICHHS BUMipIoBans [13,14].

3a BifcyTHOCTI iHpOpMAIl PO BMICT OKPEMHUX
(pakuiii yactok B arMocdepi aHai3 AMHAMIKA MTHITY
13 3aJy4eHHSIM Ha3eMHHX Ta CYMyTHUKOBUX CIIO-
CTEPEKEHb € €NWHUM JPKepesoM iH(opMarlii momo
CHIBBIHOLICHHS! AHTPONOTCHHUX Ta MNPUPOAHUX
YUHHUKIB (popMyBaHHs KoHUeHTpauii. Joci Henoc-
TaTHbO BUBYCHUMHU 3aJMIIAIOTHCS MHUTAHHS YMOB
(opMyBaHHSI BHYTPIIIHBOPIYHOT MIHJIMBOCTI MHITY
y BEIUKUX MICTax, /¢ 3Ha4HI aHTPOIOTeHHI emicii
YCKJIaJHIOIOTh BUSIBJICHHSI IPUPOAHUX KOJIUBaHb (1110
B)KJIMBO /IS IPaBUJIBHOTO MOJICIIOBaHHS JOMIIIOK).

3HaYHMN BIUIMB HA TEHACHIIII BMICTY MUY B ar-
Mocdepi IHAYCTpiaTbHUX MICT CIIPABIISIIOTH MOCTIN-
Hi 3MiHM BHKHIIB TTPOMHUCIOBHUX IMiAIPHEMCTB [15].
HeoOxigHO Tpy 1[hbOMY 3a3HA4YMTH, IO HASBHICTH
MDKpIYHUX Bapialiii MOKe BHOCHTH iCTOTHI 3MiHH y
JIMHAMIKY KOHIIEHTPAIil MUY Ta KUTbKICTh BUITAJIKIB
MEPEBUIICHHS TPAHUYHHUX 3HAYCHb.

M e T a mOCHIKEHHS — OIIIHIOBaHHS BHYTPIIII-
HBOPIYHOI Ta MIXKPIYHOI MIHIMBOCTI BMICTY TIHITY B
arMocdepi MiCT, BU3HAYEHHI 0COOIMBOCTEN MiHIIU-
BOCTI 32 YMOB BIUIMBY aHTPOIOTEHHUX Ta MPUPOJI-
HUX YMHHUKIB ()OPMYBaHHSI KOHIIEHTpAIH A pi3-
HUX YaCOBUX MacHITaliB.

Buxigni 1ani Ta MeToMKAa NOCTIIKEHb

s mpoBeAeHHST TOCTIKEHb BHKOPUCTAHO IIOMi-
CSIYHI JIaH1 KOHIIEHTPALIN MYy, OCEPEIHCHUX 3ara-
JIOM IO MICTY, 3a pe3y/ibTaTaMy Ha3eMHUX CIIOCTEpe-
xenb L[['O imeni bopuca Cpe3neBcbKoro. 3a mepion
2000 — 2014 pp. i3 53 MicT, 1e TPOBOIUIUCH CITOCTE-
peXKeHHS 3a MUJIoM, Biiopano nani 20 MicT Ykpainu
(puc. 1) TakuM 9MHOM, OO OXOMHTH YC1 PETiIOHHU Ta
orpuMaru iHdopmaito o0 3a0pyAHEHHS y BeJu-
KHX Ta MPOMHUCIIOBUX MICTax, Ji¢ BUBUCHHS JUHAMI-
KM TIAJTY HAaWOUThIN yCKiaaHeHe. 15-piuauii mepion
BHOIPKH JTO3BOJISIE TPOBECTH aHAJI3 BHY TPIITHEOPIU-
HUX Ta MDKPIYHUX KOJIMBAaHb KOHIICHTpAIlil, BU3HA-
YUTHU Cy4aCHUM cTaH 3a0pyIHEHHs aTMOC(epH Beu-
KAX MicT YKpaiHu, 30epiraioud OAHOTHUIHICTH Ta
HUTICHICTh BUOIPOK yCiX PETiOHIB.

Jlani aepo30IbHOTO 1HIEKCY OTPUMAHO 3 CYITyTHH-
kxoBux npmiranis TOMS/OMI [16] y Toukax, 1o 3a
KOOpAMHATaMU 30iraroTbCsl 3 PO3TAIITyBaHHSM MICT.
Amnarni3 Mereopornoriynoi indopmarii 31iiCHEHO 3 BH-
KOPUCTaHHAM JaHUX Paai030HIYBaHHS arMocgepH
eNEeKTPOHHUX apXiBiB YHiBepcuteTy Baitominr [17].

Ha mepmomy erarti mpoBeeHO 3arajibHe IMOpiB-
HSHHS KOHIICHTpAIliii 3a0pyIHIOIOUYNX pPEYOBHH B
JIOCTIKYBAaHUX MICTax 3 I'PAaHUYHO JOITYCTUMHMHU
konneHTpamismu ([JIK). Lleli mokazHuk xapakrepu-
3y€ SKICTh HABKOJIMIIIHLOTO CEPEIOBHUIIA TA BiJIHO-
CUTBCS 10 3aTBEP/KeHHUX B YKpaini Hopmarugis. Ce-
penHbO1000Ba TPAHUYHO JIOMYCTUMA KOHIICHTPAITis
many (DK, ) craHoButs 0.15 mr/v? [12].

Ha BumiproBanbHiii mepexi IO BumiprowoTh
JIMILIE 3arajibHy Macy BChOTO NHJIY, P IIbOMY iCHY-
I0Th CIIBBIJHOIIEHHS BMICTy 4YacTuMHOK PM  Ta
PM, B #oro 3arajbHii Maci. Hampuknan, 3rigHO
[18], maca PM | cknanae 0.5 Big Macu ychOro muiy,
a maca PM, ; — 0.55 Bix macu PM, . Lli 3Hauenns e
HaAOKEHUMH 1 TIPOTIOPIIii MOXKYTh KOJIMBATHCh.
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Puc. 1. TeorpadiuHe MojaoxeHHs MICT YKpaiHu, 00paHuX AJIsl aHATi3Y

CraTucTHYHUHN aHaNi3 YacOBHUX PsAiB KOHLEHTpa-
Uil MUy CKIIaAaBcs 3 TPhOX €TaIliB: OOYMCIICHHS Ta
BHOKPEMJIEHHS! BUCOKOYACTOTHOI CKJIAJ0BOI — BHYT-
PIIIHBOPIYHUX KOJMUBAHb (CE30HHOTO XOmy) 3 iX
MOAAJBIIUM BUIAICHHIM Ta OTPUMAHHSIM 3aJIMIIKIB;
BU3HAYECHHS TPEH/IiB; BUOKPEMJICHHSI HU3bKOYaCTOT-
HOI CKJIQJI0BOT — MIKPIYHUX KOJIUBAHb.

BpaxoBytoun HEOOXiHICTh aHali3y AaHUX 13 Me-
TEOPOJIOTIYHOI0 (B T.4. aepoJoriuyHoi) iHpopma-
II€F0, IO CYMPOBOIKYETHCS 3HAYHOIO KIJTBKICTIO
MPOIMYCKiB, PO3PaxyHOK KOJUBaHb, IX KITBKICHHUX Xa-
PaKTEpPHUCTHK Ta CepellHiX 3Ha4YeHb 3A1HCHEHO 3 BU-
KOPHCTaHHSAM HEKJIACMYHOTO MiAX01y TapMOHIYHOTO
aHanizy, B sikomy koedinientu @yp’e oTpumaHo Me-
TOZOM HaMEHIIINX KBaPaTiB (perpeciiHuii aHamis).

Perpecito 3HadeHs KOHIIEHTpAIliil TIUTY TIPOBEIe-
HO Ha TapMOHIKM CE30HHOTO XOIy IIiJ 4ac o0dmnc-
JICHHsSI BHYTPINTHHOPIYHUX KOJWBAHb Ta 3AJIMIIKIB
Ha Mepury rapMOHIKY HHM3bKOYACTOTHHX KOJIMBaHb
i 9ac aHajizy MDKpIuHOI MiHIIMBOCTI. 3HAYYILICTb
rapMOHIK BU3HaueHO 3a koedinienToM CThIONEHTA 3
95%-um piBHEeM 3a0e3nedeHocTi pe3ynabrariB. Buc-
HOBKH PO HasIBHICTh BHUPA)KEHOI'O CE30HHOTO X0y
BCTAHOBIICHO 3a KputepieM dimepa, BpaxoByHOUH
3Ha4YeHHs KoedimieHTa gerepminanii (R?). Y Bunanky
R?<0.5 ce30HHI KOTMBAHHS BBAKAIUCS BiJICYTHIMH.

3anexHICTh KOHLEHTpAIIil ATy Ta aepo30JIbHOTO
IHICKCY BiJl METCOPOJIOTIYHUX XapaKTEPUCTHK OYyII0
BH3HAYEHO 3a HasBHOCTI 3Hauymoi (kpurepiit CTbro-
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JICHTa) JiHIHHOT anmpokcuManii. Y BHUIAAKY 3aliex-
HOCTI OyJIO OOYMCIIEHO BHECOK CKJIAJ0BOI Y JMHAMI-
Ky KOHIICHTpALlii NIy i BUAAICHO 3 YACOBUX PSIIB
3QJIMIIKIB CE30HHOTO XOy. Takuii anroput™ po3pa-
XyHKY J1a€ 3MOTY YHHKaTH XHOHUX BUCHOBKIB II[0JI0
3aJIeKHOCTI Bl PI3HUX METEOPOJIOTIYHMX Xapak-
TEPUCTHK 3a OAHAKOBOrO (Di3MYHOTO MeXaHi3My
BILIUBY.

Buxkian ocHOBHOTo Martepiany

3a pocmikyBanuii nepion mepesuiieHHs IJIK
cnocrepiranocs y 11 micrax i3 20 mpoaHnami3zoBa-
HuX, 30kpema B Opneci, JIbBoBi, [Hinpi, JloHEIBKY,
XwmenpHULIBKOMY, Mapiynoini, ApMmsiHCEKY, KpacHo-
nepekoncbky, Binnumi, KpuBomy Po3i ta Cymax.
BpaxoBytoun, 110 nepeBUIIEHHS KOHIIEHTpAIid Xa-
pakTepHe IS MICSIYHUX 3HA4€Hb, Y SKAX KUIBKICTh
BUIAJKIB BHCOKOTO BMICTY IMWIIy Ta €KCTPEMYMH
3MIaUKEHI MPOLEAYPOI0 OCEpEeIHEeHHs, pealbHUI
CTaH 3Ha4YHO ripmuid. HaltHmk4i KoHIeHTpaii nuy
crniocrepiranucs y YepHirosi ta JIypky.

Ha izminy Big TJIK , Bceecsiths oprawizais
OXOPOHHU 3[0POB’sl BUKOPUCTOBYE IJISI OLIHKU IIe-
PEBUINEHh BMICTYy MWy CEpPEIHBOPIYHI TMOKa3HU-
ku: 11 PM, | —0.02 mr/a?, aas PM, (- 0.01 mr/a’,
(puc.2) [19], u1o Kar0Th 3MOTY JICTAJIBHIIIE OI[IHUTH
cTaH 3a0pyJHeHHs Ta HeOe3IeuHi piBHI MiJx yac 1mo-
PIBHSHHS 13 OCEepelHEHNMH 33 3HAYHWUH MPOMIXKOK
yacy 3Ha4eHHSAMH, 3 ypaxyBaHHAM dYacy il HeOe3-
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MEYHMX PiBHIB. 3riJHO )X HOPMAaTUBHUX JOKYMEHTIB
€C rpannyni 3Ha4eHHs inmi: 11 PM| —0.04 mr/v?,
nns PM, - 0.02 MI/M3.

I3 ycix mpoananizoBaHux MicT Jmmie st YepHi-
roBa KOHLIEHTpalii 3HaXOJsAThCA HAa MEXiI pPEeKOMEH-
JIOBaHUX IMOKA3HUKIB (3rigHO BCcecBiTHROI OpraHiza-
1isi OXOPOHU 3710poB’st) Ta Anst Yepwirosa i Jlynpka
(3rimHo HOpMaTUBHUX TOKyMeHTIB €C), B TOi "ac sk
JUTSL 1HIIIAX MICT XapaKTepHE iCTOTHE IMEePEBUIICHHS
LUX 3HAYCHb.

[IpoBenieHO OIIHIOBaHHS HASBHOCTI CE30HHOIO
XOJy BMICTY MHJIy Ta BU3HAYECHO KiJbKICHI 0cOoOIH-
BOCTI BHYTPIIIHBOPIYHUX KoJMBaHb. OOUMCICHHA
3IiIICHEHO OKpPEeMO ISl CYIyTHUKOBUX AAHUX aepo-
30JIPHOTO 1H/AEKCY Ta HA3eMHHMX CIIOCTEPEKEHb 3a
MAJIOM. YMICT aepo30JII0 B CTOBIII arMoc(hepH Jae
3MOTY BJIOBUTH MPHUPOJHI KOJTMBAHHS KOHIICHTPALil
3a 1X HasgBHOCTI, sIKi B JJaHMX Ha3eMHHUX CIIOCTEpe-
JKEHBb ICTOTHO 3IVIaJDKEHI 32 paxyHOK emicii ¥ Mo-
KYTb HE IPOSIBIIATHUCS B3arali.

3a JaHUMM CYNyTHUKOBUX CIOCTEPEKEHb aepo-
30JIbHOTO 1HJEKCY B TOYKaX, KOOPAHHATH SIKUX 30i-
rafoThCsl 3 MICLEM pPO3TAllyBaHHS JOCIIIKYBaHHX
MICT, HE JJIarHOCTOBAHO JKOAHUX BHYTPIIIHHOPIYHHX
rxonmuBanb. KoedimienTn aerepminaliii Moxeiei ce-
30HHOTO XOIy HE MEpeBHUINYIOTh 3HadeHb R’*=0.1.
Pazom 3 TMM, 32 JaHMMHU Ha3eMHHX CIIOCTEPEKEHb,
y JAESKHX MicTaxX MPOCTEKYIOThCS ClaOKi Ce30HHI
KOJIMBaHHsI, 30KpeMa y Xapkosi, Uepkacax, ApMsH-
cbKy Ta Kpacnonepexoncbky. Koedinientn merep-
MiHAIi] TAKUX KOJIMBAHb 3HAXOMWIHCS Y Mexax 0.45
—0.55 3 TOCHTh BUCOKMMH 3HAYCHHIMH KoedillieHTa

®imepa (F=12.3-14.7). Amrutityna Bapiroe y Me-
xax 0.04-0.08 wmr/m3, mo mocsrac TPUOIHU3ZHO
25-50% B K, . MakcumMymn KOHLCHTpaLiil y
Ha3BaHMX MICTax MPUIIAAAI0Th HA YePBEHb — JIUIICHb
(puc. 3). Jlns mict, ne ce30HHICTH MUITY HE MPOSIB-
JISIETHCSI, IOBTOPIOBAHICTh MaKCUMAaJbHUX KOHLICHT-
pauiii Moxxe OyTH XapakTepHa Ui PI3HUX MICSIIiB.
Ockinbku (popMyBaHHS CE30HHOCTI MUY y MicTax
3QJICKUTH BijJl BHYTPIITHBOPIYHUX Bapiariii rpaHmd-
HOTO IIIapy arMocqepy y CIiBBIIHOIIEHHI 3 JpKepe-
JaM{d aHTPOIIOTCHHOI eMicii, BU3HAYCHHS NPUYMH
(opMyBaHHSI MAKCUMYMiB KOHIIGHTpAIiil (HaBiTh 3a
YMOBH, 1110 BOHU 30iTral0ThCs Y Yaci A7 pi3HUX MiCT)
HEOOX1THO TPOBOIUTH TSI KOKHOTO MICTa OKPEMO
3 OI[IHKOIO BUKHUJIiB TIOOIU3Y MOCTIB CIIOCTEPEKEHb.

B iHmmx micrax, 3a JaHUMHM Ha3eMHHUX CIIOCTe-
PEKEHb KOHLEHTpalid MWy, HE CIOCTepiramucs
CTaTUCTUYHO 3HAuyIlli BHYTPIIIHBOPIYHI KOJHMBaH-
HS$l, 1[0 CBiJYUTH PO OCHOBHY POJIb aHTPOIIOTEHHOT
CKJ1a/10BO1 y (hopMyBaHHI KOHIICHTPAIIii Iy pa3oM
i3 T.3. BTOpUHHUM 3a0pyJHEHHSIM, TOOTO TMiTHATTIM
y HOBITPsI 0CAHKEHOTO MIJTY 3@ PAXyHOK MEXaHI4HO-
TO BIUIMBY.

Tol ¢axt, 1m0 CymyTHUKOBI JaHi aepo30JbHOTO
1H/IEKCa HE 3aBK/IU MOXYTh BiOOPa3UTH 3MIHH, SKI
CIIOCTEPITaloThCsl 32 JIAHMMH Ha3eMHUX CIoCTepe-
KEHb WY, CBIIYUTH PO HEOOXITHICTh 3aTy4eHHS
yCiX METO/IiB BUMIpIOBaHb Ta IPOBEICHHS KOMILJIEKC-
HOTO aHaJli3y, KOJH HIeThcs MPO MOHITOPHHT CTaHy
3a0pyIHEHHsT aTMOC(EPHOTrO MOBITPS Y BEIHKHX
MICTax Ta MPOMHUCIIOBUX LIEHTPaXx.

Jis anamizy 3MiH BMIicTy B atMoc(epi 3aBHCIHX
PEUOBHH, 3TTHO [6], BECh Mepioa AOCTIHKEHHS PO3-
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JIEHO Ha TPU ITSITUPIYKH. AHA3 OKpPEMHX IT s-
TUPIYHUX TIEPIOJIB Yy MeXax 3arajJlbHOTO Iepioay
2000—-2014 pp. 3a0e31e4nB MOYIIUBICT BUSIBUTH THM-
YJacoOBY MOSIBY CJIAOKMX BHYTPILIHBOPIYHUX KOJHBAHb
Bmicty ity y Kpusomy Posi (2005-2009 pp.), mo
30IracTbCsl 31 3HAYHUM 30UIBIIEHHSIM BUKHUJIB BIJ
crarfionapaux jxepen y 2005-2007 pp. [15].

3aramoM CHOCTEpIraeThCsl 3MEHINEHHS Koedirmi-
€HTIB merepMiHanii Ta dimepa TakuX KOIWBaHb Y
Yaci B yCiX MpoaHali30BaHUX MiCTax, TOOTO HiTKiCTh
NpOsIBy BHYTPIIIHBOPiYHOI MIHJIMBOCTI cTae ciad-
11010, BUHMKHEHHSI Takoi 3aKOHOMIPHOCTI MOKITUBE
31 301JBIICHHSM POJIi ABTOTpPaHCHOPTY Yy (opmy-
BaHHI KOHIIEHTpamii iy [9] BHACTIIOK MOCTIHHOT
eMicii MPOTATOM POKY Ta MOCTIHHOTO MEXaHIYHOTO
BIUIMBY Ha OCAKEHUH MW, 10 (HOpPMy€e BTOPUHHE
3a0pyIHEHHSI.

3 METO OTPUMAaHHS 00’ €KTUBHOT OLIIHKH TPEH/IIB
13 9acOBUX PSAIB KOHIICHTPAIIA MITY BHIAJICHO Ce-
30HHI KOJIMBaHHSI Ta 00YHCIICHO 3aTUIIKH (BIIXHIICH-
HS1 BiJI cepe/iHiX OararopivyHuX 3Ha4eHsb). [[pakTuaHo
B yCIX NMPOMHCIOBUX MICTax 3a JaHUMHU HA3EMHHX
CHOCTEpEeKEHb MAIOTh MICIle TPEHAM KOHIIEHTpALii
nuny B armocdepi (mabauys 1). Tlpore, oqHAKOBOT
3aKOHOMIPHOCTI He crocTepiraerscs: y 9 wmicrax
yMicT nmity 3pocrae, y 7 — 3Mmennryetbes. Llle y 4-x
Mmictax (ApmsHcbk, JIpBiB, Cymu Ta UepHiriB) He
BUSIBJIICHO CTATUCTUYHO 3HAYYIIUX TCHICHLIH Yy 3Mi-
Hax KOHLEHTpalii nmuiy. Halicrpimkime 3poctaHHs
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Puc. 3. Piunuii Xij KOHIIEHTpatii ity B Uepkacax
3a nepion 2000-2014 pp.

BMicTy ity BusiBiieHo y KpuBomy Po3i — 0.25 mr/m?
3a 10 pokiB (puc. 4), o HaiMOBIpHillle OB’ I3aHO
31 3pOCTaHHIM IMPOMHUCIIOBUX BUKH/IIB.

YV BiHHUII CIIOCTEPIraeThes HAMCTPIMKIIIIE 3MEH-
[IeHHs. KOHIEHTpaIliil muty B arMocdepi 31 3HaueH-
HsMm tperay -0.13 mr/m® 3a 10 pokis. BpaxoByrouu
3pOCTaHHS TPOMHCIOBOrO BUpOOHMITBa [15] Ta
po3TalllyBaHHS IMOCTIB HE3aJISKHO BiJ| BEJIMKUX aB-
TOMOOUTBLHUX JIOPIT, OAI0HE 3MEHIIICHHSI HE € JIOT1Y-
HUAM. [CTOTHA Pi3HULA TPEHAY MUY Y IIOMY MICT,
MTOPIBHSAHO 3 iHIIMMU MiCTaMH, MOXe OyTH IOsICHEHa
TUM, IO CepelHi 3HaYeHHs y BiHHMI oTprMaHo 3a
JAHUMH 2-X TOCTIB, PO3TAIIOBAaHUX OJIM3BKO OIMH
BiJl OTHOTO.

OT1xe, hopMyBaHHS TAKOTO TPEHTY HE MOXKE 00’ €K-
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Tabmuus 1.
BesimunHa TpeHy KOHUEHTPALii MUY Y MPOMHCIOBHX
MmicTax Ykpainu

Micro 3Ha4YeHHs TPEHY Koedimient
(mr/™? 3a 10 pokiB) JeTepMiHarii
TpeHy

Kpusuii Pir 0.25 0.40
Kuromup 0.07 0.69
Juinpo 0.07 0.27
JloHerpk 0.06 0.07
XMeNbHUIBKHAI 0.06 0.04
Kuis 0.04 0.68
Jlypk 0.03 0.42
Uepkacu 0.03 0.19
Mapiymnoins 0.03 0.05
ApMsHCBK HE 3HaYYyLIUI

JIbBIB HE 3HAYyIINH

Cymu HE 3HaYYyLIUI

UYepHiris HE 3HAUYYIINH

Jlyrancek -0.03 0.13
Kpacnomnepexoncbk -0.04 0.04
Xapkin -0.04 0.28
3anopixKs -0.05 0.19
Yxkropona -0.06 0.47
Opneca -0.07 0.32
Binaus -0.13 0.43

THUBHO XapaKTepu3yBaTh 3a0pyJHEHHS BChOTO MiCTa,
HalliMOBipHilIe, BiH CQOPMOBAaHUH IMiJ] BILTUBOM
JIOKaJBHUX 3MiH 3a0yIOBH Ta MiACTIIIHHOT TOBEPXHI
MTOOJTH3Y TIOCTIB CITOCTEpeKeHHS. Takok MOKe MaTH
MicCIle 3MEHIIIeHHS YacTKH MUY, IO MEPEHOCUThCS
70 MicTa 330BHi. YCi iHIII HEraTUBHI TPEHIH YiTKO
Y3TOJKYIOTHCS 31 3MEHIIICHHSM BHKHJIIB IHIY BiJ
cTarfioHapHUX Jokepen [15].

Mixpiuni Bapiauii BMiCTy MHiIy NpoaHalli30BaHO
MICJsl BUJAJIICHHS BHCOKOYACTOTHOI Ta TPEHJIOBOI
CKJIaJIOBOT JUIsl YHUKHEHHS XMOHUX 3HAYYIIOCTEH Ha
KpaWHIX TUISTHKAX CIEKTpa KOJIMBaHbL. AHATI3 MiX-
PIYHHX KOJIMBaHB J1a€ 3MOTY 3p0O3yMITH 3MiHH Y IWHA-
Mili MUy, 3yMOBJIEHI B OCHOBHOMY NPHPOIHUMH
YUHHUKAMH, TOMY IO JJII aHTPOIIOTCHHUX JDKEpe
eMicii My He XapakTepHi NepiouyHi MIXpivHi KO-
JIUBAHHSL.

Ha ocHOBI 3aJIHIITKIB C€30HHOTO XOAY MUY MO0Y-
JIOBAaHO MOJIENI MIXKPIYHOI MIHIUBOCTI (puc. §), mo
SIBIISIFOTH COOOK0 CyMY 3HAYYIIMX HU3bKOYACTOTHUX
konuBaHb. KoedilieHTn nerepMiHaIlii TakKux MoJe-
nieit BapitoroTh Bi R>=0.39-0.40 (JIympk, Jlyranchk)

10 R?>=0.6 (JKutomup), 1110 /151 3aTUINKIB CE30HHOTO
xony (J9acoBi psiav, B IKUX BiJICYTHI BUCOKOYACTOTHI
KOJIMBAHHSI) € OBOJIi 3HAUHUMHM [OKa3HUKaMH.
[lepioan oTpUMaHHUX KOJIMBaHb, Y CBOil OLIBIIIOC-
Ti, MOXXKHa 00’€HAaTH B OKpeMi rpynu. Haibinbm
3HAUHI 3MIiHM XapakTepHi AJsl KOJMBaHb 3 MaKCH-
MyMaMHU CHekTpa Onus3bko 6.2 pokiB. 30Kpema, y
XwmenpHunbkoMy, Jninpi, Kuesi Ta JIpBOBI amruti-
Tyau Takux Bapiamiii mocsraiots 0.04—0.08 mr/m>.
MoskHa IPUIYCTUTH HasiBHICTh TAKOXK CTaTUCTUYHO
3HAUYLIUX KOJMBAaHb 3 MAKCUMYMOM CIIEKTpa OJIU3b-
k0 9.3 pokiB Ta ammuitygamu 0.02—0.08 mr/M?, 1o
CBIAYUTH MPO Qi3UUHY NPUPOIY TAKUX 3MiH, 3yMOB-
JICHWX 3MiHaMH METEOPOJIOTIYHUX YMOB, OCKIJIBKH
JIaHi MepioIUIHOCTI IPOCTEKYIOTHCS Y AUHAMIII Me-
TEOPOJIONTYHUX XapaKTEPUCTHK, MOB’A3aHUX 3 HU3b-
KOYaCTOTHUMU MPUILTUBHUMU KonuBaHHsIMU [20].
JocTaTHbO BeJMKa rpyra Bapialii 3 aMILTiTy1aMu
mo 0.06 mr/m® crmoctepiraerbest B Mexax 2.7—3.7
pokiB Ta 3 ammiitymamu g0 0.03 mr/m® B mexax
4-5.2 poku. IlomiOHI TIepiogu MPOCTEKYIOTHCS Y
3MiHax 3arajbHOI UPKYIAIii atmochepu [21].

3 METOI0 BHSBJIICHHS METEOPOJIOTIYHHUX YHHHU-
KiB, sIKi HaifO11bIIIe BIUIMBAIOTh HA MIDKPiYHI Bapiamii
HNWIy IJI1 TIOMICSYHO OCEpPEIHEHHMX 3HAueHb KOH-
HEeHTpallii B arMocdepi MicT, MPOBEACHO MOIIYK 3a-
JISKHOCTI 3 METEOPOJIOTIYHUMH XapaKTePHUCTUKAMH.
Yitknii 3B’S30K OTPUMAHO MiCIsI BHOKPEMJICHHS
aBTOpEerpeciiHol YacTMHU y YacOBUX  psaax
3aJIMINKIB CE30HHOTO XOJy muiy. Tak, BCTaHOBJICHO
3JIEKHICTD BiJ BITHOCHOT BOJIOTOCTI Ta MPU3EMHHUX
XapaKTEPUCTHUK BITPY — CEPEAHBOI MIBUIKOCTI Ta Ho-
ro 3oHanbHOi cknanoBoi. [lobnuzy mops xapakre-
PHUCTHUKH BITPY BTPadalOTh 3HAYYILICTh HA (OHI Mmij-
CUJICHHS POJIi TIOKa3HHUKIB BOJIOTOCTi. 30Kpema, B
Opeci cyma perpeciiiHoi 3a1€KHOCTI 3 TOKa3HUKaMU
BOJIOTOCTI Ta aBTOpPErpecii MePIIoro MOPSIKY IIITY
NOSICHIOITH 10 80% pO3KHIy 3HAYCHb y 3arajibHii
Jucrepcii KOHIEHTpaIiil y MicTax moOIu3y MOpA.

HasBHicTh 3B’A3Ky 3 XapaKTEpUCTHKaMHU BITPY
3HAUHO IOKpAIlye CyMapHHUH 3B’S130K 13 KOHICHT-
parisiMid TWIy, BHACIIJOK YOIr0 IOSICHIOETHCS [0
90-95% 3arampHOi mucHepcii MOKa3HUKA. 3B’S30K
3 BIJHOCHOIO BOJIOTICTIO HETaTMBHHM, TOOTO 301J1b-
LIEHHS 3arajibHOTO CTaHy HACHYEHHS aTMOC(EpPHOro
MOBITPSI MPU3BOANUTH 0 3MEHLICHHS KOHIIEHTpALiil
muy. Lle cBimuuTh mpo Te, M0 MIKPIYHI 3MiHH Y
nporiecax, siki BU3HAUal0Th YMOBH BOJIOTOTO OCa/l-
KEHH: Ta PO3CIFOBAHHS JOMIIIOK, € OCHOBHUMH YHH-
HUKaMU HasfBHOCTI MDKpIYHHX KOIWBaHb BMICTY
ity B atmocdepi.
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Jiist MiCT, y SIKHX TIPOBOJISITHCS aepOJIOTIYHI CIIO-
CTEPEIKCHHS, TPOCTEKYETHCSI 3B’I30K TPU3EMHUX
KOHIICHTpAII{ MITY 3 TIOKa3HUKOM MIBHIKOCTI BITPY
Ha piBHi 250 rlla. Bin 3HauHO cnabmmii Hix 3aex-
HICTb 3 MPU3EMHHMH METCOPOJIOTIYHUMH XapakTe-
pucTUKaMu, mpoTe moscHioe 1m0 13—15% poskumy
3HaueHb y 3araipHiil nucnepcii psay. [IpoBenenuit
MOJIOHNN aHaNi3 JUId CyNMyTHHUKOBUX JaHUX aepo-
30JIBHOTO 1HJIEKCY TI0Ka3aB HasBHICTH 3B SI3KY 3 TEM-
MepaTyporo Ha IIbOMY X PiBHI.

BpaxoBytoun, mo piBens 250 rlla 6nmspkuii 10
PiBHsI TpOIIOIay3Hu, BCTAHOBJICH] 3B SI3KM 3 KOHLICHT-
pamisiMi MOXKYTb OyTH YacTKOBUMH IPOSIBAMH 3a-
JISKHOCTI MDKpPIYHOI AMHAMIKM BMICTY MWy BiA
3MiH Y OCOOIHMBOCTSIX WHUPKYISAIIHHAX YMOB Hal
TEpUTOPi€l0 YKpaiHW, 10 MiATBEPIKYETHCS TaKOXK
BUAUICHUMH T1EPiOAUIHOCTIMH.

BucHoBku

Cran 3a0pyaHeHHs] aTMOC(HEPHOTO MOBITPS MMAJIOM Y
BEJIMKUX MiCTax Ta MPOMHCIIOBHX HEHTpax YKpaiHu
BUKIIMKA€E 3HAYHE 3aHETIOKOEHHS y 3B’S3KY 3 Iepe-
BUIIICHHSM JIOITyCTUMUX HOPMATUBHUX IMOKA3HUKIB.
3HaYHE aHTPOIOTCHHE HABAHTAXKCHHS Ta BTOPUHHE
3a0pyqHEHHST BHOCSTH ICTOTHI 3MIHM HE TIJIbKH Ha
piBHI 3a0pyqHEHHS, a ¥ Ha OCOOJWBOCTI YacOBOI
MIHJIMBOCTI BMICTy IHITy B aTMocdepi, ToCHiIodn

aMILTITYIX BHYTPIIIHBOPIYHUX KOJHMBAaHB y JICSKUX
mictax 10 0.04—0.08 mr/M>. OCHOBHI T€HIEHIIi1 BMiC-
Ty TWIY TIOB’Si3aHi 3 pIBHEM PO3BUTKY ITPOMHCIIO-
BOCTI, BHACIIIOK 4OTO (DOPMYIOTBCS TPEHIU 3 a0CO-
JTFOTHUMHY 3HaueHHAMH moHas 0.1 mr/m® 3a 10 pokis.

Ha yacoBux Macmrabax y JeKiibka pOKiB iCTOTHO
MOCHJIIOETHCS TIPOSIB TPUPOIHOT CKIIA0BOT (hopMy-
BaHHS BMiCTy muity B atMocdepi. [Ipupomai Mixkpida-
Hi KOJMBaHHs JOCATAlOTh aMrniityn mo 0.08 mr/m?,
OCHOBHA pPOJIb HAJICKHUTHh 3MiHAM IUPKYISIIHHIX
YMOB, L0 TPOSIBIIAIOTECS Yepe3 3MiHH YMOB BOJIOTO-
IO OCaJKCHHS Ta PO3CIOBAHHS JIOMIIIOK.

HoBu3na pocimikeHHS: BHUSBICHO BIICYTHICTH
YiTKOI BHYTPIIIHROPIYHOI MIHIWBOCTI MUY 3 TOS-
BOIO YITKUX KOJINBaHb B OKpEMi Mepiojn, HassBHICTh
MO3UTUBHUX Ta HETaTUBHHUX TPEHIIB MHIY, LIO €
BOXJIMBOIO 1H(OpMaliero s OLIHIOBAaHHSA SIKOC-
Ti arMoc(epHOro MOBITPS y MicTax, po3poOieHHs
TUTAHIB JiH 010 3MEHIIICHHS 3a0pyTHEHHS TTHJIOM.

BcTaHOBIIEHO OCHOBHY pPOJIb METEOPOJIOTIYHUX
YMOB Yy MDKpIYHHX Bapiallisix My, OB’ sS3aHUX 3i
3MiHAMH YMOB BOJIOI'OTO OCAJKEHHS Ta PO3CIIOBaH-
HSl JIOMIIIIOK, IO JIA€ 3MOT'Y OLIHUTH 4YacOBi MacIii-
TabM BIUTUBY Ta POJIb MPUPOIHOT CKIanoBoi y dop-
MyBaHHI 3a0py/IHEHHS MTUJIOM 32 YMOB IHTEHCUBHOTO
AQHTPOIIOTEHHOTO HABAHTAXKEHHSI.
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