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3arpsasHeHne aTMoc(epHOTO BO3/IyXa MPeJCTABJSET CePhe3HYI0 YIpo3y KaK 30POBBI0 HAceJeHHsI, TaK U OK-
pyskaioreii cpee. VcciaeaoBaHue M30TOMHOTO COCTaBa yrjepoja aTMOchepHOTO a’spo30Jisd B TOpoJaX MMeeT GOJb-
IO# TIOTEHINAJ [T OlpeIesIeHI JOMUHUPYIOMUX HCTOYHUKOB BO3HUKHOBEHUS a’pO30JbHBIX YacTHIl. B Hacros-
mreii pa6oTe aHAIUBUPYIOTCS Pe3yJbTaThl HENPEPBIBHOTO MOHUTOPHHTA H30TOIIHOTO COCTaBa OOIIEro yTJepoja
(3"C) B armocdepnoM aspososie (¢ paspemeHneM 3 cyT), HOJyYeHHble B TedeHHe 3UMHe-BECEHHETO Ce30Ha
(H0a6pb 2020 T. — Maii 2021 r.) B ToMcke. Bemmunna 8'°C usMmensanach B mpegenax ot —29,4 1o —24,7%e, mpo-
LleHTHOe cojiep:kanue yriaepoga or 1,3 mo 35%. st 67 o6pasiioB yrirepojcoiepsKamero arMochepHOro aspo30Jist
cpenHee 3HaueHnme °C = -26,2+0,3%.; cpeaee sHauenue 8°C asposons coctaBumo —25,9+0,5%. 3uMOIt
u —26,5 + 1%o BecHoit. Han6onbimmii pasépoc sHavennit §'°C 3adukcupoBaH B BeceHHUIT TIepHo/, 4TO MOATBEPKIa-
eT HAJTMYKe PAa3JTHIHBIX UCTOYHUKOB (POPMUPOBAHUS YIIEPOACOAEPKANINX YACTUI a9PO30J. DTU UCTOUHUKK ObLIN
BBISIBJIEHBI 6aroaps COBMECTHOMY aHalu3y AaHHBIX [soGambHoii kapthl BerpoB (earth.nullschool.net), oGpat-
HBIX TpaeKkTopmit ABIsKeHns Bo3aymHbx Mace (HYSPLIT), po3bl BeTPOB U AaHHBIX M3MEHUHBOCTH 3HaveHmit 8'°C.
3uMOIi TOMUHHUPYIOMIUM HUCTOYHHKOM YTJIEPOJCOAEPKAIIEro aspo30Jsl OblJa FOPOACKAS TEIIOBAsS JeKTPOCTAHIIUS
I'P3C-2. Pe3yabTaThl JAaHHOTO HCCJEIOBAHUS IIOMOTAIOT PACKPBITH OCOGEHHOCTH IIPOUCXOXKIAEHHS ¥ IIPOIECCOB
rTpaHcgopManun arMocdepHbIX aspososeil B ToMcke, a Takske MOTYT CJYKUTb BXOJHBIMH HapaMeTpaMH MOJesH-
POBaHUS IepeHoca adPO30JbHBIX YACTHI] HA PErHOHAIbHOM YPOBHe.

Kntouesvie cnosa: macc-crieKTpoMeTpUsi M30TOIHBIX OTHOIIEHUI, aTMOC(epHBIl a3p030Jb, OTHOIIEHHS CTa-
GUJIBHBIX M30TOMOB yIJaepoja; isotope ratio mass spectrometry, atmospheric aerosol, stable carbon isotope ratios.

BBeaeunne

OpHoii 13 aKTyaJbHBIX IIPO6JEM B COBpEMEH-
HOM MHpe fBJSeTCs 3arpssHeHune aTMocgepbl. Aspo-
30JIbHbIE YACTHUIBI, COCTABJISIONINE €0 3HAYUTENbHYIO
4acTh, MMEIOT Pa3HOOGPa3HOE IPOUCXOKAEHHE U CO-
CTaB, B TOM YHUCJE COJAEPKAT YIJEPOd. YTJIepojcojep-
JKaIlle a9PO30JH aKTUBHO M3Y4daloTCs U3-3a UX pajua-
[IMOHHOTO BO3/IeiCTBIA M HeGJIaTOIPHATHBIX IIOCJe]-
cTBUIl /i 370poBbsI desnoBeka [1]. OHM BKIOYAIOT
B ce6a opranndeckuii (OC) u sieMeHTapHBIH yrIepos
(EC) u cocrasisior ocHoBHyio Maccy PM, 5 [2, 3]. OC
o6pasyeTcsl B pe3sysbTaTe IE€PBHYHBIX BBIOPOCOB, BbI-
3BaHHBIX CIKUTAHHEM MCKOIIAeMOTo TOILINBA, GHOMACCHI,
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a Tak)Ke IyTeM BTOPHYHOTO (POPMUPOBAHUS B pPe3yJIb-
taTe doToxuMuueckux peaknuii. EC ob6pasyercsa wus
TMEPBUYHBIX HCTOYHUKOB BBHIOPOCOB B OCHOBHOM IIO
TpUYNHE HEMOJHOTO CTOPAHMS WCKOIMAEMOTO TOILINBA
u O6HOMacChl M CYUTAETCS XUMUYECKH YCTOHYMBBIM
B atMocdepe [4]. Ilonmunukandeckue apoMaTuieckue
yTJeBofopoabl, aBisgtomuecs dpakimeit OC, obragaror
KaHIIEPOT€HHbIMHU, TEePATOTEHHBIMH ¥ MYyTareHHBIMU
cBoiictBamu, a EC MoskeT morsomarb COJHEYHYIO pa-
IUaInio, HarpeBaTh aTtMocdepy U OKa3bIBaTh II0JIO-
JKUTeTbHOE paJuaImonHoe Bo3zeiictBue [4]. Tloatomy
111 3 GEKTHBHOTO MOHUTOPHMHTA 3arps3HEHUS] BO3Y-
Xa HeoOXOJMMO YMeTb HIeHTH(UIHUPOBATh NCTOYHUKI
BBIOPOCOB.

M30TOmHBII cOCTaB yTaepoja — OJAWH M3 Ba’KHBIX
UHCTPYMEHTOB /I M3y4YeHUS XUMUYECKUX ITIPOIECCOB,
IPOUCXOJANIIX C YIJIepPOJACOJAEpPKAIMUM  a’dpo30JeM
B atMocdepe [5]. M3BecTHO, 4TO Takue a’po30JH CO-
XPaHIAIT M30TOIHYIO <IIOANMUCH> CBOUX TEPBUYHBIX
uctouHnkoB (HampuMmep, OUOTeHHbIE — YTJIEBOAOPO/IbI
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U yTJIEBOJOPOABI HCKOMAEMOTO TOILUIMBA) U MOTYT GBITh
HCTOJb30BaHbl KaK WHINKATOP aHTPOIIOTeHHOTO BO3-
nefictBus [6—8]. Takske uaMepeHne M30TOMHOTO COCTA-
Ba YIJIepojia a3po30Jis IO03BOJISIET OLEHHUTh IIPOIIECCHI
nmepeHoca B aTMocdepe [9], mccrenoBaTh BiusHME at-
Moc(epHOTO a3p030JisT Ha KJINMATHYECKUE YCJIOBUS
n KadecTBo Bosayxa [10, 11]. Ocoboe BHUMaHue ye-
JigeTcsl U3YYEHUIO CEe30HHBIX Bapualiil H30TOIHOTO
cocTaBa yrJjepoja aspososeii [4, 7, 12—15].

O6braH0 aT™MOcdepHble aspo30JH, 06PA30BaBIIIE-
cs W3 Pa3JIMYHLIX HCTOYHUKOB, WMEIT YHUKAJIbHBIE
(cnermndpuueckne) 3mauvenus 5°C [16, 17]. Hecmot-
P Ha MHOTOYHCJIEHHbIE WCC/IEIOBAHISI COOTHOIIEHUN
crabuabHbIX u3oTomoB yriepoga (°C/'?C) B armo-
cchepHOM asposzose [18—20], 6bIBaeT TPyaHO MPOBECTH
pasnmune MeXAy BBIOpOCAMM OT CXKUTAHUS MCKOIae-
MbBIX, OHMOreHHBIX BelllecTB M OuoMacchl. J[namasoH
snavennii 8°C arMocdepHBIX a3po3osieil J0CTATOUHO
mmpok [6, 21, 22] u o6ycyioBlIeH BJIUSHUEM MHOKECT-
Ba IIPOIIECCOB, HM3MEHSIONINX COOTHOUIEHUsI H30TOTIOB
(B OCHOBHOM BTOPHYHBIE IIPOLECCHI OGPA30BAHIS).
Emre ofHa CIOKHOCTb COCTOHT B TOM, YTO B Pas3HBIX
pernoHax 3eMJIM TPOCJEKUBAIOTCA pa3JMYHble 3Haue-
HHUsI M30TOITHOTO COCTaBa MCXOMHOTO CHIPbsi, OCOOEHHO
UCKOTIAeMbIX BH/OB TOILIMBA # JApeBecuHbl. CII0KHO
c/ieslaTh OOIIe BBIBOJBI O paclipeiesieHNH NCTOYHUKOB
MIPOUCXOKIEHUS YTJIEPOACOAEPIKANINX YACTUI[ adPO30-
JIZ, OCHOBAaHHDbIE Ha IIPEJOCTABIECHHBIX B JHUTEpaType
JIAaHHBIX, U TMO3TOMY KpaiiHe BOCTPeGOBAaHbBI PETHOHAJID-
HbIe MCCJIeJOBaHNUs.

Ilenb paboTbl — aHAMN3 U O6CYKIEHHE Pe3yJIbTa-
TOB HEIPEPHIBHOTO MOHUTOPUHTA HM30TOITHOTO COCTaBa
o6miero yriepoga atMocdepHoro aspososist (¢ paspe-
IeHneM 3 CyT), MOJyYeHHBIX B TeyeHHe 3MMHe-BECEH-
Hero cezoHa (mos6pb 2020 r. — wMaii 2021 1.) B Aka-
gemropojke T. ToMcka, ¢ MpuBIeYeHneM JaHHBIX O -
HaMuKe atMoc(ephl, po3bl BETPOB, a TaKyKe aHAIM3a
mepeHoca BO3AYIIHBIX Macc M a’pososeil mo [mobasib-
HOIl KapTe BETPOB.

1. Marepuajbl 1 METObI

C 05.11.2020 r. mo 31.05.2021 r. B Teodusu-
yeckoit o6ceparopun (I'O) MMKIC CO PAH
(56,476° c.m., 85,055° B.x., T. ToMck) 6bL1O OTOGpPAHO
67 mpo6 armocdepHoro aspososs. BosmyxoszabopHoe
YCTPOHCTBO yCTaHABINUBAIOCH Ha BbICOTE ITpuMepHO 20 M
Hag 3emuieii. OT60P a3po30Js OCYNIECTBIIAICS Ha CTEK-
sososiokornble puabtpel MGF (Munktell, TIserus)
(@ =70 MM, nopucrocth 0,7 MKM) IIyTeM HPOKaYKH
aTMocepHOTO BO3/[yXa B TeYeHHE TPeX CYTOK C MOMO-
MbIO BO3/Jyx03a00pHOrO ycrpoiictBa. /i ynanenus
OpraHUYecKUX npuMeceil GUIBTPDI TIPOKATMBAIU B MY-
desbHoll Teun B Tevenne 5 u (T = 500 °C).

B n1a6opatopun 6nonHMOPMAIMOHHBIX TeXHOJIOTHIT
MMK3IC CO PAH npo6s1 atMochepHOTO a3po30Jisi Obl-
JIN TPOAHAJM3UPOBaHbl Ha COJepsKaHue OOIIero yrJe-
po/ia U oIpejieJieH ero M30TOMHBIN COCTaB METO/IOM Macc-
CIIEKTPOMETPUH M30TONMHBIX OTHOIIEHUH. AHAIN3 TIPO-
BOJWJICSI M30TONMHBIM Macc-cniektpoMerpoM DELTA V

Advantage, coeiuHEHHBIM C 3JIEMEHTHBIM AaHAJIN3ATO-
pom Flash 2000 (Thermo Fisher Scientific, Tepma-
nua). [TpuGopsl 6bLIM IpejocTaBaeHbl 1leHTpoM Kou-
nexktusHoro noab3oBanng ToMIIKII CO PAH.
W3oTomHBII CcOCTaB YTJepojia OTpeesdeTcs T

dopmye

Ry - R
613C _ sample standard < 1000000’ (1 )
Rstandard

r1e Rample 1 Rstandard — OTHOIIEHHUE TSXKEJIOT0 H30TO-
ma *C wu jerkoro msoroma 2C B uccyeyeMoit mpo6e
U B 3TAJOHHOM 00paslle COOTBETCTBEHHO. B KauecTBe
3TAJIOHHOTO 006paslia HCHOJIb30BATN MeXKIYHAPOTHBII
craniapr MATATD — IAEA-600 Caffeine (8"3Cyppg =
= -27,771 +£0,043%.). CranzapTHoe OTKJIOHEHHE TpeX
TocIe/10BaTeIbHBIX U3MepeHnil Bemmunnbl 8'°C He mpe-
BoImao + 0,1%o..

Hamnpasienne mpuxo/ia BO3AYNTHBIX MacC K TOUKe
oT60pa TPO6 a’p0o30Jid OMPEIETAIOCH C MTOMOIIBI0 MO-
memn HYSPLIT [23]. Ananu3 4acToThl HOCTYILIEHHS
BO3AYITHBIX MacC TPOBeleH I KasKAOTO MecsIa Wc-
clenyeMoro mepuona Ha BbIcoTe 50 M, WCIIOJb30BaH
MeTeoposiormueckuii apxuB GDAS1 ¢ pasperienuem
YaCTOTHO! ceTKH 1°, MPOAOIKUTENBbHOCTD TPaeKTOPHi
coctaBuia 120 4, MEePUOAUYHOCTH TOCTPOEHHS TPaeK-
Topuil — Kaxzable 6 4.

[lepeHoc BO3IYNIHBIX MacCc U a’po30Jell aHaJM-
3UPOBAJICA C TIOMOIIBIO JaHHBIX [JI06aJbHON KapTh
BerpoB (earth.nullschool.net), yunrbiBatoreii cpeaHuii
pasMep B3BellIeHHbIX YacTuil B artMocdepe OT 2,5
no 10 mxMm. Posa BeTpoB O6bLma mpemoctaBiena 'O
NMEKSC CO PAH (Bbicota 30 M HaJ IIOBEpXHOCTHIO
3EMJIN).

2. Pe3yJabTaThl H 00CYK/E€HHE

2.1. Junamuxa ammocghepot no dantovim
mpaexmopnozo anaausa u I'nobanvnoii
Kapmol gempos

C menpio ompeJesleHNs AOMUHUPYIONINX HAIPaB-
JIeHHt TlepeHoca BO3AYMIHBIX Macc IpOBe/eH aHaIH3
0OpaTHBIX TpaeKTOpUil WX [BIDKEHHUS 32 3HUMHe-
BeCeHHUIl mepuon. Pe3ysbTaTbl aHATHM3a YACTOTBHI IO-
CTyIUIeHNsI aTMOoc(epHBIX MOTOKOB B IIYHKT Ha6I0/e-
HUS TIpe/icTaBieHbl Ha puc. 1 (1B. BKjIaaKa). Bbissie-
HO, YTO B XOJOAHYI0 4acThb roga (Hos6pp 2020 r. —
MapT 2021 T.) BO3AyIIHbIE MacChl TIOCTYTAIH B MYHKT
HaGJIIOZIeHNi TIPEUMYIIECTBEHHO C IOT0-3allaJlHOTO Ha-
npassrenns (72%). OgHaKo BeCHOW yCJIOBHS LUPKYJIS-
nuu atMocdepbl MeHSUINCh, B ampejie U Mae TOJBKO
B 22% cjy4yaeB BO3JYyIIHble MacChl IOCTYIIQJIU C IOrO-
3amaja.

[l BbISBIEHUS TOTEHIIMAJIbHO BO3MOMKHBIX WC-
TOYHUKOB YTJIEPOJCOAEPKAIINX a3p030Jieil ncciaeoBaH
MepeHoC BO3AYIIHBIX Macc. 3WMOI 3HAYMMOTO MEePEeHO-
ca He yCTaHOBJEHO, HO B KOHIIe MapTa — aipeJie BbI-
SBJIEH 3HAUUMBIN MepeHoc ¢ Tepputopuit ¥Ypana u Ka-
3axcrana (puc. 2, IB. BKIaJKa).
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2.2. H3omonmuwtii cocmae yeaepoda
6 ammocghepnom aspozoae

Ha puc. 3 npescrasiens! rpaduxn Bapuarmii §'°C
U TPOIEHTHOTO COJEP:KaHUS yTJIepoJa B OTOOGPAHHBIX
mpo6ax aspo30Jis 32 BeCh MEPUO]] MCCIETOBAHUS.
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Pruc. 3. Bapmamum §°C (cmTomHas KpHBasg) M HPOIEHTHOTO
cozepykanus yriaepoga (MyHKTUPHAA KpUBasi) B aTMOChHEPHOM
asposoJie B 3uUMHe-BeceHHuii nepuoa 2020—2021 rr. (a); yac-
ToTHOe pactipefenenue §'°C (uepHas crmoITHAs KpuBas —
KpUBas HOPMAJBHOTO DPACTIpeeseHnsT I 3UMHETO Mepuoja,
NYHKTHPHAsl KpUBasi — /I BeceHHero Teproja) (6)

Besmmunna 8°C 3a Bech Tepuox HCCIeZOBAHI
n3MeHsIach B Ipejenax oT —29,4 1o —24,7%., a cpej-
Hee 3HaueHHe cocTaBmwio —26,2 +0,3%.. 3umMoil cpex-
Hee 3Havenne &'°C coctaBmio —26,0 £ 0,6%o, a BecHOI
-26,5+1,1%0. /[l cpaBHeHUsT TpHBeIeM 3HAYEHILT
8'3C arMocdepnoro a3po30s1, KOTOpble ObLII 3ape-
THCTPUPOBAHbI Ha IIPUTOPOJHOM Yyd4acTke B Ilpare:
-25,5+0,8%0 3uMoit m —26,6+0,4%0 BecHoil [24].
B mamem wucciaemoBanun HamOOJbINNI AUAla30H 3Ha-
vyenuit §'3C Habmonaercst B BeceHHMit nepuog (puc. 4),

YUTO CUTHAJIN3UPYET O HAJIMYUU PA3JIMIHBIX NCTOYHNKOB
yriiepoacoepiKalllnX 9aCTHUII.
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Puc. 4. CraTucTyeckue MecsYHble XapaKTePUCTUKU IIPOI[EHT-
Horo cofiepxanns C M H30TOIHOTO cocTaBa yriepoga &°C
a’po3oJeil: Kpyru,/poMObl — cpelqHNe 3HAUEHUS; BEPTUKATDb-
uole orpeskn (ycor) — CKO; cpeiHue ropu3oHTaIbHbIE JIH-
HUHU — BTOPOil KBapTuiib (MeAnaHa); BEPXHUE U HUXKHIE TOPU-
30HTaJbHbIE JIMHUM — TepBbIii u Tpetuii kBaprumm (25 u 75%
JIAHHBIX), KPECTHKH — MaKCHMaJbHble,/ MUHUMAIbHbIE 3HAUE-
Hi4 8'°C, KBaZpaThl — MaKCHMAaTbHbIe, MIHIMATbHbIE 3HAUEHIIS
mpoleHTHOro coaep:kanus C

MakcuMaibHble 3HAYeHUs MPOILEHTHOTO COmepsKa-
Hus yriaepoga (28 u 35%) cooTBeTcTBOBaIM O6pasaM,
OTOGPAHHBIM B Mae C BBICOKHMH 3HadeHHsMH &°C
(-24,7 m —24,9%o). Takne 3HaueHHs XapaKTE€PHBI JJIsI
VTJIEPO/ICOIEPSKATIUX YACTHUI] a9P030Jis, 06pa3oBaBIile-
rocsl TIPHM CKUTaHWM yIJIg 1 GuoMacchl (JpeBecuHbI).
Besmunna 8°C  kome6iercss or -25,5 mo —23,4%o
mas yrasa [6, 23], a gans yras uw 6uomacchl — ot —28
10 —22%0 [26]. CorsacHo gauabiM [7106ajIbHOIT KapThl
BETPOB B 3TH JHW He OTMeYeH IIePeHOC BO3IYITHBIX
Macc W aspo3oJieil ¢ APYTUX TEPPUTOPUIl, 3HAYUT,
B GOPMHUPOBAHUN YTJIEPOICOIEPIKAIIETO a3PO30Jid yUa-
CTBOBaJN JIOKaJbHble (MecTHble) WCTOYHHKH. Ham-
6OJTBITIIT Uana3oH 3Ha4YeHHi 3adUKCUpPOBAH B alpe-
se. OO U3 BBICOKHX 3HaueHnil 8'°C = —25,2%. (02—
05.04.2021 T.) COOTBETCTBYeT MEPHOIY TPaHCIPaHUY-
HOTO TIepeHOCa BO3IYIIHBIX Macc M a’po30Jiell ¢ Tep-
putopun Kaszaxcrana (cM. puc. 2) u, BeposATHO, 06y-
CJIOBJIEHO IIaJIOM IIPOLLIOTO/IHe! cyXoil TpaBbl. A Hau-
Gosee Huskue suauenuss &°C (=29,4 u —-28,5%0) 3a-
(uKCHpPOBaHBI BO BTOPOW MOJIOBUHE Aalpess s
GuUIbTPOB, UMEOIIUX BHU3yaJbHbIe TPU3HAKU MPHCYT-
CTBHSI TIBLIBIIBI pacTeHuii. /[OMONHUTEIBHO IIPOBEIEH-
HBIIl WM30TONHBIN aHATW3 TBLIBIEBbIX 3epeH Oepe3bl
nosucyoit (Betula pendula) w uBbI OCTPOJHUCTHOI
(Salix acutifolia), uBeTymmx BecHOH, TOKazag HU3-
Kie 3HadeHHs 5°C: —28,9%o a1 Gepessl u —30,5%o
JIJIST UBBI.

3uMoii oTHocuTenbHOe oTKIOHeHHe 8°C oT cpes-
Heil BesmuumHbl cocTaBuiao Bcero 0,6%.. He6oubiroit
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pazbpoc 3HAUeHWH CHTHAJIM3UPYET O MOCTOSTHHOM
JIOKATPHOM WCTOYHHKE YIJIEPOACOJEPSKANINX — a3pPo-
3oabHbIX yactuil. CorsacHo pose BerpoB (Hampasie-
HUSI BeTpa ObLIN TIOJyYeHbl MyTEM YCPEIHEHUS IOMH-
HUPYIOIIUX CpeJHeTHEBHBIX HAIPAaBJIeHUil BeTpa B Iie-
puoxg or6opa IPoObI a’po30Js) 3UMOIl mHpeobagal
foro-3anagubiii Berep (puc. 5). B gaHHOM Hampasie-
HUM PacHoJioKeHa TeIioBas ajekTpoctanius [PIC-2,
OCHOBHBIM HCTOYHHKOM TOILIIBA KOTOPOTO SIBJISETCS
yroJib, [OTOJHUTEJbHBIM — Ta3, a PACTOIMOYHBIM —
Ma3syT.

270°
3.01.

180° 10.1I1.

6

Puc. 5. ImarpamMMa pacipefelenns 3Hadvenmii 8°C um moMu-

HUpYIOIINe CPeJHeHeBHbIe HAIPpaBJeHUs BeTpa B BbIOpaHHbIE

nepuoabl or6opa mpob6: @ — ¢ 05.11.2020 r. mo 28.02.2021 1.;
6 — ¢ 01.03 mo 31.05.2022 r.

Cornacuo panuabiM 'O UMKOC CO PAH B 3um-
Huil nmepuog B 18 ciay4yasgx O6bL1 3aduKCHpOBaH Tiepe-
Hoc apiMa ¢ I'POC-2, mpm atoM cpeiHee 3HaueHUe
5'3C = -25,9+0,5%0, 4TO TOMAZaeT B [MANA30H 3HA-
YeHWI, XapaKTePHBIX JJISI CaKeBbIX 4YacTuil, o6pa-

3yIONUXCSA TPHU CXKUTAaHUW yriad. Panee HaMU ObLIH
TIPOBe/IeHbI  HKCIIEPIMEHTATbHbIE WCCAeTOBAHUS WU30-
TOMHOTO COCTaBa YTJepoJa Pa3JuYHbIX BHUIOB TOI-
JUB U caku, o6pa30oBaHHOIl B pe3y/bTaTe MX CIKHUTA-
Hug [27, 28]. B askcmepuMeHTaX —aHAJIM3UPOBAJH
HedTenpOayKThI, TOpd, APEeBeCHHY PA3JIMYHBIX TOPOJ,
a TakXe KaMeHHBIII yroab Ky3HeNKOro yToJBHOTO
6acceitna (3ametnM, uto Ha Tomckoit TPIC-2 wuc-
NOJIb3yI0T WMEHHO Kys6acckuil yrosb). PesysbraThr
TMOKA3aJ, YTO [IJII KaMEeHHOTO YTJIS XapaKTepHBI BbI-
cokne sHaueHust 8°C (-24,1..-23,2%c), Tak ke Kak
U JIJIS TIOJTy4eHHOH B pe3yJbTaTe €ro CKUTAHUS caxke
(-25,6..-24,2%o).

3akaoueHue

BenmnunHa M30TOIMHOTO cocTaBa OGINETO YIJIEpPoaa
313¢C atMocdepHOTO a3p030JiI B 3UMHe-BeCEHHWI Tie-
puox 2020—2021 rr. u3MeHsJach B JMalla30HE OT
-29,4 no -24,7%., a cpelHee ee 3HAYEHHE COCTABUJIO
-26,2 +0,3%0, YTO XapaKTepHO I Ca’KeBBIX YaCTHUI[
CMEeTaHHOTO THTA, 06PA3yIoNINXCsd MPU CKUTAHIHN KaK
61oMacchl, Tak U yrJjs. Pe3yJbTaTbl HCCJEIO0BAHILS
MMOKa3aJl CE30HHYI0 H3MEHYHMBOCTH §'3C. Becmoit 3a-
(pUKCHPOBaHBI 3KCTPEMaJbHO HU3KHE M BLICOKHE 3Ha-
YeHUsA, 9TO TIOATBEPKIAeT HAJNUNE PA3TMIHBIX MCTOY-
HUKOB (POPMUPOBAHUSA YTJEPOACOAEPKANINX YACTHIL
asposzonig. CorsacHo aHaau3dy JaHHBIX [mo6anbHO
KapThl BeTPOB 3HAUNMMBIIl TIepEHOC BO3YNTHBIX Macc
1 asposoJieil 3apuKcUpoBaH B BeCeHHUE MecCSIbl C 3a-
naguoro (Ypan) u toro-samaguoro (Anraii m Kasax-
cTaH) HampasjeHuii. OCHOBHBIM HCTOYHHUKOM 06pPa3o-
BaHUA YTJEPOJICO/IEPKAINX YaCTUI[ 3UMON SBJLETCS
TopoJicKasl TersioBast ajekTpocTtaniug [POC-2.

BaarogapHoctn. ABTOpBI 6aroapsAT COTPYIHU-
KoB Teodusndeckoit o6cepBatopnn UMKOC CO PAH
3a 0T6Op 06PA3IOB aTMOC(HEPHOTO A3PO30JIS.

DuunancupoBanue. Pa6ota BBIMOJHEHA TPU TIOM-
Jlep>kke MUHHCTEPCTBA HAyKH M BBICIIEro 06pa3oBa-
Hug P® B pamkax roczaganus MMKOC CO PAH,
HoMep GlogkerHoro mpoekta FWRG-2021-0001 (peru-
cTpalMoHHbIA HoMep mpoekTa 121031300154-1).
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G.V. Simonova, D.A. Kalashnikova, S.Yu. Zolotov, A.E. Davydkina, A.S. Batukhtina. Carbon isotope
composition of atmospheric aerosol in Tomsk (winter—spring 2020—2021).

Air pollution is a serious danger not only to human health, but also to the environment. The study of the
carbon isotope composition of atmospheric aerosol in cities is of particular interest and has great potential
for determining the dominant sources of aerosol particles. The results of continuous monitoring of the isotopic
composition of total carbon (§°C) in atmospheric aerosol (with a resolution of 3 days) during the winter-spring
season (November 2020 — May 2021) in Tomsk are presented. The §°C value ranged from —29.4 to —24.7%o,
with the carbon percentage ranging from 1.3 to 35%. For 67 samples of carbonaceous atmospheric aerosol, the
mean 8”C value was —26.2+0.3%.. The average 8'°C values of aerosol were -25.9+0.5%. in winter and
-26.5+1%o in spring. The widest scatter of §”C values was observed during the spring, which indicates the
presence of various sources of origin of carbonaceous aerosol particles. The main sources of carbonaceous aerosol
particles were identified through the combined analysis of global map of wind (earth.nullschool.net), air masses
backward trajectories (by NOAA HYSPLIT model), wind rose, and data on the variability of §'°C values.
In winter, the dominant source of carbonaceous aerosol was the city thermal power plant GRES-2. The study
results not only contribute to understanding the sources of origin and transformation processes of atmospheric
aerosols in Tomsk, but also can be input parameters for modeling the transport of aerosol particles on the re-
gional scale.
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