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DKcIepuMeHTaIbHbIE HCCIe0BaHMsA cocTaBa aTMOC(EPHOro BO3LyXa ABJIOTCS OCHOBOM /s TOC/IeAyIolero
YUCJIEHHOTO aHa/IM3a TPOIECCOB 3aTPA3HEHUs M TPUHATHS YIpPaBJeHYeCKMX pPelleHHii 10 YJIyYlIeHHIo KayecTBa
ropozickoii cpezbl. IlpeacTaBieHbl pe3yabTaThl HCCJAEA0BAHUA MPOIECCOB JJIUTEIbHOTO 3arps3HeHHs] aTMOCQepbl
r. UpKyTcKa W BJMSHWSA Ha HUX INTHJIEBBIX YCJIOBHIl. BBINOMHEH aHATM3 JMHEHHBIX KOPPETAIMOHHBIX CBA3EH Me-
KTy pesyJbTaTaMi U3MEepeHUil cpelHeMeCSTYHbIX KOHIeHTpalmii 6ens3(a)ipeHa Ha CTaI[MOHAPHBIX MOCTaX KOHTPO-
J cocTaBa aTMOC(EpPHOTO BO3/yXa Topoja. 1loKasaHO, UTO pe3yJIbTaThl BHYTPHTOAOBBIX M3MepeHHil Ha mocTax
B I[eJJOM TIPONOPIMOHATBHBI APYT Apyry. VcciemoBaHbl cBA3W KoHIeHTpanun Gens(a)npeHa co MITUIEBBIMA yC-
JOBUAMU. BBISIBIeHa KOPPeIsAIMsS MeXIy ero BBICOKMMU KOHIIEHTpPalUsMU B 3UMHHII TIepHOJ M MOBTOPSEMOCTHIO
mrTuiel. YcTaHoB/IeHHble 3aKOHOMEPHOCTH CO3/IAI0T BO3MOKHOCTH /I BHENIHETO KOHTPOJIS Pe3yJbTaToB Ha6JIo-
JIeHUH Ha CTallOHAPHBIX II0CTaX MOHHTOPUHTa ropoja. HaiifileHHble 3aBUCHMOCTH MO3BOJIAIOT YHCJAEHHO BOCIIOJ-
HATH TIPOIYCKM B JAHHBIX HabmoeHui. IlomyueHHbIe pe3yIbTaThl MOTYT ObITh MCIIOJIb30BaHbI TIPHU IJTaHUPOBAHUU
MEpONPHATHIl TTO0 YIy4YlIeHHI0 KauyecTBa aTMOC(epPHOTO BO3/AyXa, MOCTPOEHNN MojesIell OlleHUBaHus MoJeil KOHIeH-
rpauuii 6ens(a)mupena.

Kniouesvie cnosa: atmocdepa, sarpsasuenuie, Geus(a)nupeH, mocTbl Ha6IoJeHUN, MOHUTOPHHT, MOBTOPSiE-

MocTb mrrtmiel; atmosphere, pollution, benzo(a)pyrene, observation post, monitoring, frequency of calms.

BBeaeunne

Ormpesiesienne ypoBHell MHOTOKOMIIOHEHTHOTO 3a-
Ipsi3HeHNsT aTMocdepbl B ropofax sIBJISETCS MPHOPH-
TETHOU 3ajJjaueil, pelleHne KOTOPOIl TO3BOJISIET OIEHUTD
UHTAJIAINOHHDBIE PUCKH 3/I0POBBI0 HaceleHUA. s ee
peamm3anun PocruapoMeToM TPOBOIUTCS PETYJISPHBII
MOHHUTOPWHT Ta30BOTO M a3PO30JIBHOTO COCTAaBa BO3AyXa
Ha CeTW TYHKTOB HaOIoJeHUil 3arps3HeHus arMocde-
pot (ITH3A) [1, 2]. IIpu BbIGOpE MECT PACIIONOKEHUS
ITH3A B ropofax 1 X OKPECTHOCTSIX HCIOJIb30BAJINCH
PE3yIbTATBl TEOPETUYECKUX U IKCIIEPUMEHTATBHBIX IC-
cjenoBaHuil nepeHoca u atMocdepHoii aAnddy3un mnpu-
Meceil ¢ y4eToM OCOGEHHOCTeW DPACIOJIOXKEHHUS HMCTOY-
HUKOB BBIOpOCOB 1 penbeda MectHOCTH [3]. OT60p IPO6
BO3/IyXa HA CETH CTAHIUII TPOBOJNTCS IO [eiICTBYIONINM
mporpaMMaM. Ha cranmoHapHBIX TOCTaX OT60P TPO6
JUI OlIpeJle/IeHNs CO/lep:KaHMs B3BENIEHHDBIX BeIeCTB
BBITIOJTHSIETCS MTyTeM MPOKAYKHN aTMOC(hepHOro Bo3ayxa
Ha CIelNUaJn3upoBaHHble (DUJIBTPBI TPU-YETHIPE pa3a
B CYTKH B cOOTBeTCTBIHN ¢ TpeGoBaHmsamu P/l 52.04.893-
2020 [4]. Vndopmanus, mosyyaeMas ¢ MepeIBUKHBIX
U CTAI[MOHAPHBIX IIOCTOB, JaeT BO3MOKHOCTH OIeHH-
BaTh CTelleHb 3arpsA3HeHns atMocdepsl Topoaa [2, 4, 5].
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YpoBenb arMochepHOro 3arps3HEHUST TOPOJICKUX
TEPPUTOPUN OIpee/sIeTCa PACIONOKEeHHeM W WHTEH-
CUBHOCTBIO AMUCCHU HCTOYHHKOB TIpUMecel, a TakiKe
MeTeopoJiornyeckuMu  yceaoBuamu [6—13]. Hawubomee
BBICOKAas KOHIIEHTPAIWs  3arps3HIIONINX  BEUeCcTB
B aTMocdepe TOPOJOB OOBIYHO HAOIONAETCA B 3UMHUE
Mecsipl [ 14—17].

Ha mporsskenun MHOruX JerT B VpkyTcke (Quk-
CUpyeTcsT BBICOKUII yPOBeHb 3arpsisHeHust aTMocdep-
Horo Bosayxa [18—21]. Ha Tteppurtopuu ropopa pac-
ToJIoKeHB! 6oJiee 250 TPOMBIMIJIEHHBIX MPEATPUSTHIL.
Ko/imyecTBO — CTallMOHAPHBIX HCTOYHUKOB BBIGPOCOB
3arPSI3HSAIONINX BElecTB B atMocdepy [AOCTUTAeT He-
CKOJIbKO Thicgd. Hambosee 3HAYNMBIMH MCTOYHHKAMI
BPEIHBIX TpuMecell SBIAIOTCA OGBEKThI TeIIodHepre-
THKH [22—24].

JlaHHble MOHHTOPHMHTA 3arps3HEeHUs CHEKHOTO,
PACTHTEJBHOTO ¥ IOYBEHHOTO TIOKPOBOB TOATBEPIK-
JAlOT BBICOKUII yPOBEHb 3arpsisHeHusi Bo3gyxa Up-
KyTcka [20, 25], KoTOpBIil CyIIeCTBEHHO IIpeBBINIAeT
THTHEHNYecKne HopMaTuBbl. B cmiay reorpadmyuecko-
TO TIOJIOKEHUS Topoja HamboJiee HAINpsKeHHAsS 39KO-
Jlorudeckasi 06CTaHOBKA (DUKCUPYETCS B 3UMHUE MeECS-
bl [26].

B cBa3u co 3HaunTenbHON AaHTPOTOTEHHOW Ha-
IPY3KOH # OCOGEHHOCTSIMU KJIUMATUYECKUX YCJIOBUI
U3y4YeHUe MPOIECCOB 3arps3HEHHS] TOPOJCKOTO BO3[Y-
Xa sBJISIETCS aKTyaJbHOIl 3amaveii. 13 MaTepmaioB
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TocymapcTBeHHBIX A0KIaA0B «O cocrosHuM 1 06 OX-
pame okpy:kaioreii cpeabl B IpkyTckoil ob6mactuy [24]
cJielyeT, 4TO B TOPOJIe CPeIHETO/I0Bble KOHIIEHTPAITIH
B3BeIlIeHHBIX BellleCTB, CEPOBOJOPO/A, 030HA, OKUCJIOB
cepbl, asora, yruepopa, Geus(a)mupena (BIT) sHauwu-
TeJIbHO MPEBBINIAIOT IIPe/eIbHO JIONYCTUMble KOHIIEH-
tpaunn (ITK).

B 3umume Mecsaunt konnentparuun BII Ha Teppu-
TOPHUAX Topoda MHorokpatHo mpeBbimaor [I/IK. Ha-
puMep, cpejiHeMecsTUHble KoHIleHTpaluu BII B z[eKa63pe
2018 r. pocrurau 25,3IAK (s BIT IIJIK = 1 ur/m°).
HecMoTpss Ha ero OTHOCUTENbHO MaJioe KOJIHYECTBO
B BBIOPOCAX TNPOMBIIIEHHBIX MPEANPUATHIl U APYTUX
ucrouHukoB, BII BHocUT cyliecTBeHHBII BKJIaJ B KaH-
I[ePOTEHHYIO W MYTareHHYI0 aKTHBHOCTDH aTMOC(hepHOTo
Bo3ayxa r. VpkyTcka.

CytecTByeT TPUHIUIHAIBHASI BO3MOYKHOCTDH TC-
TTOJIb30BAHUS UYNCJTEHHBIX MoOjeJiell /i pacueToB TIO-
Jeil konuentpanuii BII ma Teppuropum r. Mpkyrcka
C JIeTAJIbHBIM yUeToM pesbedha MeCTHOCTH U METeOPO-
JIOTHYeCKNX ycJaoBuii. Pe3yabTarel MoJenupoBaHUSA
MO3BOJISTIOT BBIPAGOTATh PEKOMEH[AINH IO ONTUMAJIb-
HOMY CHIZKeHHIO BBIOpOcOB [3, 22, 23, 27, 28]. Takoit
TO/IXO/T TIPe/IoJiaraeT 3a/laHne JIO0CTOBepHON MHMOP-
MAIlUU O MPOCTPAHCTBEHHOM PACTOJOXKEHNN MCTOUYHU-
kKoB BbI6pocoB BII m BpeMeHHO!l AMHAMUKH UX 3MIC-
cufi. B Hacrosiee BpeMsl BBINOJHEHIE 3TOTO YCJIOBUS
SABJseTCS TPOGJIeMAaTHYHBIM, MOCKOJIbKY TpeGyeT NpH-
BJIeUEeHUs 3HAUUTEJbHBIX MATePUAIbHBIX U 3KOHOMUYE-
CKIIX DECypCOB.

Ilenbp paGoTbl — mHccIeoBaTh IIPOIleCChl (hopMiu-
poBanus 3arpsasHenuss BII artmocdepnr Mpxyrcka,
BBISIBUTD UX CBSI3b C METEOPOJIOTMYECKUMH YCJIOBUIMI,
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a Takke HU3YYUTh 3aKOHOMEPHOCTH [JIUTEJbHOTO 3a-
TpA3HEHNSA aTMocepbl TOpofa ¢ TpUBJeUYeHNeM [aH-
ubix MoHutopuHra BII Ha rocymapcrBeHHoii ceTu Ha-
6moennit Pocruapomera.

MaTepI/IaJlbI U METO/bl

OO6DbeKTOM HCCIeJoBaHus sABJsieTcs atMocdepa Mp-
KyTcKa, nojBep:keHHas 3arpssHenuio BII. T'opoa pac-
1oJI0KeH B oinHe p. AHrapsl, B 60 kM ot 03. bBaiikas.
KimMar xapakTepusyeTcs 3HAYHTEJbHBIMH TeperaiaMu
TEMIEPATYpPbl B TeYeHUE To/la U SIBJISETCS PE3KO KOH-
TUHeHTAJIbHBIM [26]. VIpKyTcK pacmnoJio)keH B 30He
OYeHb BBICOKOTO TIOTEHIMANA 3arps3HeHus arMocde-
pol [9, 10]. Dosbmias 4actoTa He6JIArONPUATHBIX Me-
TEOPOJIOTHYECKUX YCJOBUI B TeUEHUE TO/Ia CHOCOOCTBY-
eT (OPMUDPOBAHUIO BBICOKUX YPOBHel 3arpsi3HeHUs
Bo3ayxa. 3uMmoil BozieiictBue CHOUPCKOTO AHTHUIM-
KJOHA TIPUBOIUT K OO6PA30BAHUIO MOIIHBIX TeMIlepa-
TYPHBIX MHBEPCUIl U 3acTOsSM Bo3ayXa. B aTux ycio-
BUAX TIPH HAJNYUU GOJBIIOTO KOJMYECTBa HU3KUX HC-
tounnkoB (g0 5—10 M BbIcoTOiT) BBIGpOcOB BII Ha
TEPPUTOPUU TOPOJa TPOUCXOIUT WHTEHCUBHOE €ro Ha-
KOILTEHUE B TIOTPAHIMYHOM CJI0e aTMOC(EPHI.

[lns koHTposiss cocTaBa aTMocdepHOTO BO3IyXa
B VpkyTcke DyHKIIMOHUPYeET ceTh HAGMIOAEHUII, MeTo-
MYeCKOoe  PYKOBOJACTBO  KOTOPOIl  OCYIIECTBJISETCS

DI'BY «Mpkyrckoe ynpasieHue IO THAPOMETEOPOJIO-
My U MOHHUTODHHIY OKpYy’Kalolllell cpeabl». Pacmoso-
JKeHUe BCeX CTallIOHApHBIX IIOCTOB B TOPOJE U €ro
OKpecTHOCTAX IoKa3aHo Ha puc. 1.

104°24°0" B.1.

Puc. 1. 3uMHUii cyTHUKOBBIH cHUMOK VpKyTcka 1 ero okpectHocteii ¢ ykasanuem [TH3A; posa Berpos (Ha Bpeske)
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B Hacrosiee BpeMst uamepeHust KoHieHTpaiuii BI1
B atMocdepe VpKyTcka TpoBOAATCAI Ha TpeX CTAIHO-
Hapubix noctax (ITH3A Ne 2, 3, 23). Crammun Ne 2
u 23, pacloJio’keHHble BHYTPU JKHUJBIX PAHOHOB, ycC-
JIOBHO OTHOCSITCSI K «TOPOJCKUM (POHOBBIM» [24]. AB-
ToMo6uIbHbIH T0cT («aBro») ITH3A Ne 3 Haxopurcs
BOIM3M aBTOTPACCHI C MHTEHCHBHBIM [BHKeHUeM. Pe-
3yabTaThl u3MepeHuit kounentpammit BIT ma I[TH3A
r. pKyTCcKa ¢ TIOMeCSYHBIM yCpeJHEHNeM IMpe/iCTaBJIe-
ubl Ha caiite HITO «Taiidyn» [29].

B kauectBe momsIOKKHM Ha puc. 1 HCNOIb30BaH
¢parMeHT 3MMHETO CIIyTHUKOBOTO CHUMKa VpKyTcka
¢ KocMmueckoro ammapata Landsat-8 or 22.12.2014 r.
ToHaTBHOCTD CHEKHOTO TIOKPOBA Ha CHUMKE OTPasKaeT
WHTEHCUBHOCTb AaHTPOIOTeHHO# Harpysku. /lig kosn-
YECTBEHHBIX OIIEHOK aTMOC(epHOTO 3arpsI3HeHus Mo-
JKeT OBITb WCIOJb30BAaHO W3MeHEeHNHe TOHAJIBHOCTU
CHEKHOTO TIOKpoBa To Tepputopuu ropoma [30, 31].
Anaymm3 puc. 1 mokaspiBaeT Han6osee BBICOKHE YPOBHU
3arpssHeHns B okpectHocTax [TH3A Ne 2 u 3. B paii-
oHe IIH3A No 23 creneHb 3arps3HeHUsI CHEXKHOTO
TTOKPOBAa 3aMeTHO HWKe. B TakoM :Ke COOTBETCTBUH
HaxongTcs pe3yJsbraTbl uaMepenuit BII na atux mo-
crax [29].

CoracHo mHbOpPMAINH, TpeCTaBJIeHHOH Ha caii-
te HITO «Taiipyn» [29], ¢ 2008 mo 2019 r. manboree
Bbicokue Kouienrpaimuu BIT wa IMTH3A 6bun 3aduk-
cupoBanbl B 2018 r. [l1g aToro roja ¢ UCMOJb30BAHU-
eM JJaHHBIX cafiTa Ha puC. 2 TpUBeJeHbl CpeJHeMecs -
sble KoHueHTpanuu BIT va ITTH3A Ne 2 u 3.

25+ m [IH3A No 3
O [TH3A Ne 2
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T

Konnenrpama BII, ur/ /v’

I IT III IV V VI VIIVIII IX X XI XII
Mecar

Puc. 2. Cpennemecsunbie koHieHTpamuu BIT Ha ITH3A No 2
u 3 r. Upkyrcka B 2018 r.

Puc. 2 moka3piBaeT CHHXPOHHOCTb U3MeHEHU
kounentpaiuit BI1 Ha moctax Ne 2 m 3. AHOMaJIbHO
Bbicokue KoHIleHTparuu BII B Bo3dayxe ropoaa ¢uk-
CUPOBATHCh B 3WMHHe Mecdnbl. B sHBape, deBpaie,
Hos6pe u gekabpe 2018 r. xoumentpaiuu BII mpeBbI-
maym 10I1/IK; B metHne Mecsipl Habuaogaanch 6ojiee
HU3KHEe YPOBHH 3arpsg3HeHusi. ITO MOIJIO ObITh CBSI3AHO
KaK ¢ CyIIeCTBEHHBIM yMeHbIlleHHeM OODBEMOB CIKUTa-
HUS OPTaHMYECKOTro TOILINBA, TaK U ¢ M3MeHeHHEeM pe-
JKUMOB IIpOBeTpHBaHusl Tepputopuil ropoga. Ciexnyer
OJYEePKHYTb, YTO B IIpeJCTaBJeHHBbIX Ha puUc. 2 JaH-
HBIX uMeloTca Iponycku. B uactHoct, mma ITH3A
Ne 2 orcyTcTByIOT fgaHHBIe IO naté MecaraMm 2018 r.
(anBapp, deBpaiib, UOJIb — CEHTIOPH).

Pe3ybrarhl H 06CyK/I€eHHE

3navutesnbHoe BpeMs (B TeyeHue Mecsiia) u3Me-
peHus koHuenrpauuil BII mosBossger npuHATH JOILy-
IleHHe 0 HEKOTOPOM IIOCTOSHCTBE 3MUCCUU HCTOYHUKOB
3TO¥ NMPUMeCH, PacloJIOKeHHBIX B oKpecTHOCTSIX [TH3A.
B xonoxHble U TemIble MepUOJBI TOJA IIPOUCXOAUT CO-
OTBeTCTBYyIOlllee yBeIM4eHNe I YMEHbIIeHe dMUCCHT
3arps3HAONINX BellleCTB U3-3a U3MeHEHUsT PesKUMOB pa-
60TBI OOBEKTOB TEILJIOIHEPTETUKH 1 aBTOHOMHBIX HCTOY-
HUKOB TeIlIOCHaGKeHNUA. BeiefcTBHe aToro Ifesiecoo6-
pPa3HO BBIABHUTD CBA3M MeEXKIy M3MEpPEeHHBIMH KOHIEH-
tparusamu BII Ha noctax Pocrugpomera B r. UpkyTcke.

Koppeasyuonnvie ces3u mexoy KoHueHmpauus-
mu BII ma nocmax. Ha puc. 3 npenctaBjieHbl pe3yJib-
TaThl MOMAPHOTO CPAaBHEHHSI B paMKax JNHeHHOH per-
peccun cpefgHeMecadHbIx KoHienTparuit BII na [TH3A
B 2017—2019 rr. CpaBHeHUsI IIPOBOJUJIUCDH TOJBKO IIO
TeM MecsillaM, JUUIS KOTOPBIX HMEeJUCh OJHOBPEMEeHHbIe
u3MepeHus: Ha 060UX TOCTaX.

Puc. 3 nokasblBaeT JOCTATOUHO BBICOKHII YpOBEHb
corjacusi Meskly pesyJsbratamu uaMepenuit BIT Ha pac-
CcMaTpHUBaeMbIX MocTaX. He3HaunTesJbHOCTb CMelleHU
JUHUH perpeccHu OTHOCHTEJIbHO Hadala KOOpJMHAT
yKa3blBaeT Ha COIJIACOBAHHBIN XapakTep HU3MeHeHUil
B TOJOBOM XoO/jle CpeJHeMeCIYHbIX 3MUCCUIl HCTOYHU-
koB BII Ha Tepputropun ropoaa.

CorJiacHO JaHHBIM HaOJIIO/IEHN#, TIpeICTaBIeHHBIM
Ha puc. 3, a—e, koHieHTpauuu BII Ha mocrax No 2
1 3 BIOJIHE CONOCTABUMBI, YTO MOJKeT ObITb 06YyCJIOB-
JIeHO BO3/IeHicTBHEM aTMOC(epHBLIX BBIGPOCOB COBOKYII-
HOCTH GJIM3KHUX K HUM HCTOYHHKOB. [Ipu atoM ciemyer
OTMETHUTD, YTO PACCTOSIHUE MeK/y IIOCTaMU OTHOCHUTEJIb-
HO HEBeJINKO M cocTasJsgeT 5,5 kM. Ob6a mocra pacto-
noxenbl B goamHe p. Anrapbr (cMm. puc. 1). B 10 xe
Bpema [TH3A Ne 23 gBHO HaXOAMUTCS TIOJI BJIUSHUEM
JIPYTOil COBOKYITHOCTH HCTOYHUKOB BbI6pocoB BII, 1mo-
CKOJIbKY 3HAUUTEJbHO y/JaJeH KaK OT peKu, TaKk U Io-
ctoB Ne 2 u 3. Tem He MeHee CBg3b MeXX/Jy KOHIIEH-
tparusMu BIT Ha mocTtax coxpansiercs: (puc. 3, 2), 4T0
yYKa3bIBaeT HAa HaJUYUe CYIIeCTBEHHOTO [OTIOJHUTE/Ib-
Horo ¢akrTopa, Bjugionero Ha QopMupoBaHue IoJei
koHleHTpanuii BII B Bo3ayxe UpkyTcka.

Csa3v ammocghepnozo 3aepsasuenus BII ¢ no-
81MOPAEMOCTNLIO Winulel. MeTeoposoTHIecKIe yCJIo-
BHS SBJISIOTCS BaXKHBIM (akTopoM B (opMHUpoBaHUU
ypoBHA 3arps3Henus armocdepst [9, 10]. Pexum Bet-
pa Haja TeppuTopuell W paclpejeseHue TeMIepaTypbl
C BBICOTOII B OCHOBHOM OIpe/esgioT IlepeHoC U Jud-
dysuio atMocdepHbIX puMeceii. Ciabble BeTpa U IITH-
M B 3HAUUTEJBHOH CTeNeHHN CIOCOOCTBYIOT UX HAKOII-
JIeHWIo B HIDKHell 9acTn atMocdepsr [6, 12].

[l aHanmu3a MeTeoycJIOBUI MCIIOJIb30BATUCH JaH-
Hble MeTeopoJiornyeckoii crarnuu (MC) XomyToso (uH-
nexkc BMO 30716), pacnosnoxenuoii B6ausu pryT-
cka. B ormune or MC HpkyTck, Haxonduelicss mox
BJINSTHUEM Topojckoro JangmadTta, MC XomyTtoBo 6o-
Jiee OOBEKTHBHO OTPa’kaeT BETPOBOIl PEXUM HaJ| pac-
cMaTpuBaeMoii Teppuropueii [26]. IIpencraBienHbie Ha
puc. 3 cBsaA3u Mexay KoHueHtparusaMu BII mocaysxuan

514 Panyra B.®@., Jlexxenun A.A.



T
5@ 12
g3 <
2Mm 6
% 1 1 1 1 1 1 ]
X 0 2 4 6 8 10 12 14
Konuentparms, ur/s* (ITH3A No 2)
a
7 2
i: o~
g
o
< 4
am
g = 1 1 1 1 1 J
= 0 2 4 6 8 10 12

Konuenrpatnsa, ur/»m® (ITH3A Ne 2)
G

Puc. 3.

30
(] o~ -
=m 25
2 20
< 15
£
£ 10
S 5
=) 1 1 1 1 L I
= 0 ] 10 15 20 25 30
Konuentpars, ur/ v’ (ITH3A No 2)
6
& 15
o~
=8 1,2 by
£2 09 %
£5 06
SE 03} e .
g et 1 1 1 d
~= 0 2 4 6 8

Kounenrpanma, Hr M (ITH3A Ne 3)
2

CBsA31 MeXIy H3MepeHHbIME KoHieHTpamusamMu BIT (ur/m®) ma ITH3A r. Upkyrcka Ne 2 u 3 B 20172019 rr. (a, 6, 6),

Ha [TH3A Ne 31 23 B 2019 1. (2)

OCHOBaHUEM /[IJIs1 TIPOBeJIeHNs WCCAeI0OBAaHUI BIUSHUSA
PasIMYHBIX MeTeoposiormdeckux (paxTopos (cpeaneMe-
CSYHOI TeMIlepaTyphbl BO3/IyXa, XapaKTePUCTUK CKOPO-
CTH BeTpa, aTMOC(EpHOTO [aBJEeHUs, OTHOCUTEIbHOI
BJIKHOCTH) Ha aTMoc(epHoe 3arps3HeHue TeppUTo-
pum toposa. B mpoileccax (GHOpMHUPOBAHUSA BBICOKHUX
YPOBHel 3arps3HeHns atMoc@epHOro BO3ayXa B TOPO-
JlaX MOBTOPSAEMOCTH INTUJIEBBIX YCJIOBUIl ABIIETCS O
HUM U3 ompeJengionux daxtopos [3, 9, 10].

B ra6suite mpuBe/ieHbI TTOMECSYHbBIE TTOBTOPSIEMO-
CTH IITHWIEH, pacCYNTaHHbIE 1O JAHHBIM HaGJI0eHui
2018 r. va MC XomyToBoO.

JlanHble TAGIUIBI [EMOHCTPUPYIOT, YTO B 3UMHIE
MecsIbl KOMMYeCTBO HAOTIOJeHNit Ha MeTeoCTaHIINI
B 2018 r. 6pu10 6/M3KO K HOpMaTHBHOMY (BoceMb pa3
B cyTkn). B Gosee Terubiii mepuoxa (c ampesis 1o ceH-
TA6pb) KommdecTBo HabmogeHuit Ha MC XomyToBo
6BLIO TIOUTH BBOE MeHBIUM. U3 TaGJUIBI CJeIyerT,
YTO 3UMOI HabMOAaNNCh HamboJiee BBICOKIE 3HAUEHIS
MOBTOPSIEMOCTH IITHJIEl, KOTOPble HAXOIUJINCh B JIHa-
masoHe or 9,8 1o 17,7%. B oTHOCUTE/JIBHO TeILIble Me-
CSIIIbI TIOBTOPSIEMOCTD IITHIEBBIX YCIOBHIT ObLIa 3aMeT-
HO HIDKE.

Ha puc. 4 mpexacraBieHbl pe3yJbTaTbl aHAIN3A
CBA3U CpeJHEMECAYHOH TOBTOPSIEMOCTH — IMTHJIEBBIX
ycaoBuil 1 u3MepenHblx koHueHtpanuil BII ma [TH3A
r. Upkytcka B 2017—2019 1r.

AHanu3 puc. 4 1OKa3bIBaeT, 4TO B 11eJIOM yPOBEHb
KOpPeJISALUN MeX/y MOBTOPSIEMOCTBIO IITHJIEH U KOH-
nentpanusaMu BIl Ha moctax Ne 2 u 3 BHoJIHE y/0BJIe-
TBopuTesneH. CorjacHo puc. 2 B XOJOMHBIN TepHoT
rofla HAOMIOAAIOTCS HKCTPEMATBbHO BBICOKIE KOHIEH-
tpaiun BII. ViMeHHO B 3TO BpeMsd MOBTOPSIEMOCTb
el MakcumasbHa (cM. Tabauily). Ilepecederme
JIMHUU PETPECCUU C OCbI0 aGCIMCC HA TPE/ICTABIEHHBIX
PHCYHKaX INIPOUCXOAWUT 3aMeTHO IpaBee Hadala KOOP-
OUHAT. JTO O3HA4YaeT, YTO TPH JOCTATOYHO HU3KOM
MIOBTOPSIEMOCTH IITUJIEH, XapaKTepHOH [ TeIJIoro
nepuoga (rabmuina), KoHueHtpaun BII Ha 1mocTax
6yayT cnabo MeHSTbCs. BciecTBUe 3TOTO MOKET Ha-
6moatbest addeKT pacnoJizaHus KoHieHTpanuit BII
BJIOJb OcH abCIlicC, CBA3aHHBI KaK €O CHIDKEHHEM
B TEIUIBI TIepnoJi WHTeHCWBHOCTH BbI6pocoB BII, Tak
U C CYIIECTBEHHBIMH BapHaIlUsIMI BBICOTBI CJIOS Iiepe-
MemBaHus — «GydepHoil> eMKOCTbIO HUKHETO CJIOS
arMocdepsbl.

Xapaxkrepuctuku mruieii Ha MC Xomyroso B 2018 1.

Mecart

[TokazaTesnb

Lo [m[wv] v |vi]vo|vin] x| X [ XI[x1
KousmmmuectBo
Ha6I0 e 220 208 178 115 105 144 115 119 109 208 225 234
KosmuectBo
ITHIen 39 21 5 7 3 6 4 5 5 9 22 31
IloBTOpPsIEMOCTD
mruaei, % 17,7 10,1 28 6,14 29 4,2 3,5 42 46 43 98 132
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Puc. 4. CBa3b MeXIy CpeJHeMecSIHBIMH IOBTopsgeMocTaMH mrruieii (%) U H3MepeHHBIMH KoHIeHTpamuamu BII (ur/m®)
Ha [TH3A Ne 2 (a, 6, 0) u [TH3A Ne 3 (6, 2, e) B 1. Upkyrcke B 2017 (a, 6), 2018 (s, 2), 2019 rr. (9, €)

3akjaouyeHne

CpaBHUTeJbHBIN aHAMM3 CpeJHeMeCcSTYHBIX KOH-
nentpanuii Gens(a)uupena NokasaJg Hajudue CBsA3eil
MeKIy JaHHBIMH nM3MepeHHil Ha moctax Pocruapomera
r. llpkyTcka. YcTaHOBJIEHBI B3aMMOCBSI3U MeXAY KOH-
HEHTPAINSIMI KaK B CJIydae OTHOCUTENbHO GJIM3KO pac-
noJio>keHHbIX JApyr k apyry IIH3A Ne 2 um 3, Tak
I ¢ yIOAJTeHHBIM OT HuUX IIocToM Ne 23, HecMOTpsl Ha
CylllecTBeHHbIe pa3/nuus B Bo3/eiictBytomux Ha [TH3A
FOPOJICKUX HCTOYHUKOB BBIGPOCOB Gens(a)nupena.

BoIsaBieHHble 3aKOHOMEPHOCTH HOCIYXXUJIN OC-
HOBaHUEM [ ToHcKa (haKTOPOB, CYIIECTBEHHO BJIUS-
ol Ha arMocepHoe 3arpsi3HEHHe TeppPUTOPHil To-
poaa. IlokasaHo, 4To 3HAYNMBIM (PAKTOPOM SBJISETCI
cpegHeMecsSYHas IOBTOPAEMOCTh InTmJeil. B pamxax
gunefiHolt perpeccun ang 2017—2019 rr. ycranoBieHa
CBsI3b CDEJHEMECSIYHbIX KOHIeHTpauuii Gens(a)nupena
¢ TIOBTOPSEMOCTBIO IMTUJIEBBIX ycjaoBuil. 1 paccMoT-
PEHHBIX cJyyaeB JHHUU perpeccHy 3HAUUTeJbHO CMe-
IIeHBI BIIPaBO OTHOCHWTEIBHO Havasla KoopAWHAT. Ba-
PHAINH BeJIMYIHBI CMEIeHUsI MOTYT GbITh 00YCJIOBJIEHbI
HEKOTOPLIMU Pa3JNuUsAMU B CpeJHEMeCSYHBIX XapakK-
TepUCTUKAX IOTPAHUYHOTO CJI0SI aTMocdepbl U 3MUC-
CHUSIX MCTOYHUKOB.

YcTaHOB/IEHHBIE 3aKOHOMEPHOCTH CO3ZAl0T BO3-
MOYKHOCTH /TSI JIOTIOJTHUTETBHOTO KOHTPOJIS JOCTOBED-
HOCTH  pe3yJbTaToB  HM3MepeHHil  KOHIeHTpaIuil
6ens(a)mmpena Ha ITH3A. Takske npu ompeseNeHHBIX
YCJIOBUSAX OHU TO3BOJIIOT BOCCTAHABJINBATD MPONYCKH
B HabmofeHusx Ha moctax. Jlms r. MpkyTcka Ham-
G6OJIBIIIYI0 OMACHOCTD IPeCTAB/IAeT 3arpsA3HeHHe aTMO-
cdepbl B 3UMHIE MecsIbl. BBIABIEHHYIO CBA3b MeKIy
KOHIEHTPAIISMH Ha MOCTaX M IITHJIEBBIMH YCJIOBHSIMH
CJIelyeT WCIIOMb30BaTh TIPU Pa3paGoTKe MepPOIPUATHI
[0 YJIy4IIeHHI0 Ka9ecTBa aTMOC(EPHOro BO3AyXa, IMO-
CTPOEHUH MHTEPHOJSAMOHHBIX MoJesell 1oJ1eii KoHIeH-
Tparmii. /[ meranusanun moJeil 3arps3HEHUST TOPOJ-
CKMX TepPUTOpHil IleJecoo6pasHO  IOHOJHHTEIbHO
IpHBJIeKaTh JaHHBIX HA3eMHOTO M CIyTHMKOBOIO MO-
HMTOPHUHTA 3arpsA3HeHNs CHEKHOTO MOKPOBA.

MDunancupoBanue. Pabora BbIoNHEHa B paMKax
roc3agannusg aags UBMuMIT CO PAH, tema «MateMma-
THUecKe Mojenn puanku arMmocdepsl, ruapocdepsl,
9KOJIOTUN U METO/IbI PelleHNs IPSIMBIX I OOPATHBIX 3a-
Jlad C yCBOEHNEM JIaHHBIX, 3374 JUCTAHIIMOHHOTO 30H-
IUPOBaHUA 3eMJIN /IS WCCJIeOBAaHWA KJINMaTa, TpH-
POMHBIX W TeXHOTEHHBIX BO3/eliCTBHII Ha OKpysKafo-
myto cpexy» (FWNM-2022-0003).
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V.F. Raputa, A.A. Lezhenin. Analysis of monitoring data for long-term air pollution with benzo(a)pyrene
in Irkutsk.

Experimental studies of the composition of atmospheric air are the basis for subsequent numerical analysis
of pollution processes and management decisions to improve the quality of the urban environment. The proc-
esses of long-term air pollution in Irkutsk and the influence of calm conditions on them are studied. An analysis
of linear correlations between the measurements of monthly average concentrations of benzo(a)pyrene at sta-
tionary posts for monitoring the composition of atmospheric air in the city is performed. It is shown that the
results of intra-annual pairwise measurements at posts, in general, are proportionally correlated to each other.
The relationships between benzo(a)pyrene concentrations and calm conditions were studied. A correlation be-
tween its high concentrations in winter and the frequency of calm weather conditions is revealed. The estab-
lished patterns create opportunities for external monitoring of observation results at stationary monitoring posts
in the city. The derived dependencies allow you to numerically fill gaps in observational data. The results can
be used when planning measures to improve the quality of atmospheric air and constructing models for assessing
concentration fields.
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