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B pa6ore 10 JaHHBIM CAMOJIETHOTO 30H/IMPOBAHIS AHATU3UPYETCS AHOMAJIbHOE BEPTUKAIBHOE PACIpe/e/ieHne
OpraHuvyeckoro aspo3oisi, 3aduxcupoBannoe 14 cenrsiops 2018 r. Ero aHOMajsbHOCTb 3ak/ioyaercsi B TOM, UTO
B OTJINYME OT MHOTOJIETHETO CPeHEro Mpoduisi B 3TOM IoJieTe HAOMIONAICS MAKCUMyM KOHIIEHTPAIMU B IIOrPaHNY-
HOM CJI0e, KOTOPBIN 6oJiee 4YeM Ha MOPsIOK IIPEeBbIIIa N3MepeHHble paHee KOHIeHTpaluu. CliesaHbl OIlEHKH BKJIa-
Jla a3p030JIs PA3JIITYHOTO IIPOUCXOXKAEHHUS B €ro OOI[YI0 KOHI[EHTPAIHIO B PAa3HBIX TPONOC(HEPHDIX CJIOSIX. AHAIN3
BO3MOJKHBIX HCTOYHHMKOB MOCTYIJIEHHS TPEANIECTBEHHUKOB a3pPO30JbHBIX YACTUI[ BBISIBUJ JOCTATOYHO OGIIMPHBIN
CEeKTOp, Ha TEPPHTOPHUI KOTOPOTO MMEIOTCsI GOpeasbHbIE Jieca — MCTOYHUKK OGHOTEHHBIX COeJMHEHHH, a Takyke 00b-
€KTHI MPOMBINLIEHHON HHHPACTPYKTYPbI — 3MUTEHTHI AaHTPOIIOTEHHBIX BBHIGPOCOB.

Kaouesvie c06a: anoManus, BepTHKAIbHOE paclpeeseHne, OPraHnyecKiii aspo30Jib, IPU3EMHBIIA CJI0i, 10~
rpaHnYHbIN CJI0ii, cBoGoaHast arMocdepa; anomaly, vertical distribution, organic aerosol, surface layer, boundary

layer, free atmosphere.

Bseaenune

B cBg3u ¢ r106aMbHBIM TOTEMJIEHTEM aTMOChepDI
3emn HEOOXOJMMO YIEJSATh MPHUCTATbHOE BHUMAaHUE
U3MEHEHUIO COCTaBa BO3/yXa KaK OJHOTO W3 OIpeje-
asgomux ero ¢akropoB [1]. Ilo pacueram BkJsaga oT-
JIeTbHBIX KOMITOHEHTOB BO3/[yXa B JIOTIOJIHUTEJbHBIN
pPa/lMaIOHHbIN TPUTOK Teria, npoBegeHHbiM MIOUK,
HanbOoJIbIEll  HeOIPeIeIEeHHOCTIO  06JIaJJaeT  OIleHKa
BKJIaJa aTMOC(EPHOTO a3P030Jisi, B YACTHOCTH €T0 Op-
TaHMYECKOI cocTaBJIsoei [2].

Mo xonma 1970-x rr. cumTagoch, YTO OCHOBHOI
BKJIQ/[ B XUMHYECKHI COCTAB a3PO30JbHBIX YACTHI[ BHO-
car cysabdaret u Hutparbl [3]. Takske B ux cocrase
B HeOOJIbIINX KOJUYECTBAX IPUCYTCTBYIOT PA3JIMYHbIE
Mertasinl [4]. B mociennue roapr yyenble gokasann 6o-
Jlee BaXKHYIO POJIb OPTaHMYECKUX COeJHeHWH B pu3su-
Ke U XUMUH aTMOC(EPBI, 4eM MPeAToIarajoch patee [5].

* Muxaun [Oppesny Apmmuos (michael@iao.ru); Bux-
Topusi [ennagpesna ApmmHoBa (arvi@iao.ru); Bopuc /[lenn-
cosuu Benan (bbd@iao.ru); Jenuc Koncrantunosuu /laBbiioB
(denis@iao.ru); Teopruii Anexceesuu Wpaes (ivlev@iao.ru);
Anexcanap Cepreesuu Kosnos (kozlov@kinetics.nsc.ru); Jleo-
Huy Bacuibesnu KyiiGuzaa (kuibida@kinetics.nsc.ru); TarbstHa
MuxaitnoBHa Pacckasunkosa (rtm@iao.ru); Jlennc BanenTu-
nonu CuMoneHkos (simon@iao.ru); Tennaguit Huxomaesmd
Toamaues (tgn@iao.ru); Anekcanap BiagucaaBosuu Dodo-
nos (alenfo @iao.ru).

© ApnmuoB M.1O., Apmmaosa B.T., Beran B./l. n ap., 2020

B [6] mokasano, uTo OpraHnyecKue CoeMHEHUsI BO MHO-
TOM ONPENENSAIOT TIPOIecC HyKmeaun (3aposKaeHust)
HAHOYACTHUI[ U TEM CaMbIM J[AlOT CTapT BCEMY aspo-
30JbHOMY TIpoiieccy B armocdepe. VccienoBanusi Bbi-
SBUJIY 3HAYUTEHHBIN BKJAQJI OPraHUYECKO# COCTaB-
Jomell B coctaB MUKPOAMCIEPCHON (HaHOYACTHUIbI)
u cy6MUKpoHHOU (paximii asposos. B [7—9] nokasa-
HO, 4TO COJEP’KaHNe OPraHWYeCKOTO YIJIEPoja B 4acTH-
max 25—35%. Asropsl [10] galorT cpeaHio BeIUYHHY,
Koropas usmensiercs: or 40 1o 65%. Bauskoe sHaueHue
(57,3—71,2%) naiineno B [11]. Bosee Toro, ns skcmne-
pumentoB [12, 13] BuAHO, YTO B MHKPOIMCIEPCHOM
(bpakiuy BKIAJ OPraHMYECKOro KOMIIOHEHTA MOKET
pocrurarb 90—92%.

B psne pa6or o6HapyskeHO, 4TO B NPUOPEKHBIX
palioHax mpoitecchl 06pa30BaHUs HOBBIX YACTHUI[, BKJIIO-
4yasi OPraHWYEeCKUil KOMIIOHEHT, MOTYT YCHJIUBATHCS
3a cueT MpHUcyTcTBUA Hona [ 14, 15]. Beigasiaeno, uto op-
TaHMYeCKast 4acTh a’dpPO30Jisd B 3HAUNTEIHHON CTETeHH
COCTOUT M3 BOJIOPACTBOPUMBIX coeuuenuii [16] u cre-
MeHb BOJJOPACTBOPUMOCTH a3pPO30JsT TIPOTIOPIHOHATbHA
COEPKAHNIO B HEM OpraHmdyeckoro BerectBa [17].
Asroper [18, 19] BbigcHUIM, 4YTO B CYOMUKDOHHOI
paxiym 10715 BOAOPACTBOPUMOIT OPTAaHUKHU COCTABJISIET
ot 56 710 61%, a B MUKpo/cIiepcHON — 10 79%. AHajm-
3y COCTaBa OPraHWYECKUX COeAMHEHUil B aTMocdepe
MTOCBSIIIIEHO [[OCTATOYHO MHOTO IyGJUKALUN, HEPeYHn
uaeHTHUIUPYEMbIX COEINHEHNN B KOTOPBIX 3a4aCTYIO
He mepecekaiotcsa. Tak, Hampumep, B [20] B cocrase
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aspo3osig BbigBIeHO 150 ToJIbKO aMuHOB. ABTOpPHBI [21]
JIETeKTHPOBAJIH B Pa3HBIX Tpobax oT 186 opranmyecKux
nOHOB [0 494 pagukanoB. B cocras asposoJieil BXOQuT
60JIBIIIOE KOJIMYECTBO OMACHBIX OPTAHUYECKUX COEIMHE-
HUI, TAKIX KaK apOMaTHYECKHUE YTJIE€BOIOPO/IbI, XJIOP-,
cepo- m asorcojepskamue BemectBa [22, 23]. Irto on-
penesisier 9KOJOrHYeCKyl0 3HAYMMOCTb WX HCCJIe/0Ba-
Hust. V3MeHeHne KOHIIEHTPAIIMM MHOTHX OPTaHUYeCKUX
KOMITOHEHTOB TI0/] BJIMSHUEM YEJTOBEYECKON /1esATeNTbHO-
CTH MOJKET BBbI3BaTh TPYAHOIPEICKA3YEMbIe M3MEHEHISI
Bcell cTpyKTypbl arMocdepHbIX mporeccoB [24]. Ilo-
BU/IIMOMY, TIepeYeHb COEAMHEHNI, BXOASIINX B COCTaB
OpPraHuvYecKOTO KOMIIOHEHTA aspo30Jisi, Oy/eT MOmoJ-
HATHCSI U B JaJbHEHIIEM.

BeprukasnbHoe pacnpeziesieHne HAHOYACTHI[ H3Y-
YEHO 3HAYNTEJbHO MEHbIE. B IOTpaHNMYHOM CJIoe aT-
Mocdepnl oHO (puUKcUpyeTcs Kak Haj cymreid [25, 26],
Tak U Hajg TemabiMu [26, 27] u xomogubiMu |28, 29]
OKeaHaMu. Y poBeHb 06pa30BaHUs HOBBIX YACTHI[ HAXO-
JIUTCS TTO]] MHBEPCUEN WM BHYTPHU IIOTPAHIMYHOTO CJIOS,
KyJa TOJHUMAIOTCS a3P030Je06pasyioline CcoelnHe-
nug [30, 31]. B [32] omucan oco6brit ciryvaii moctyn-
JIEHNsT HAHOYACTHUI[ B TMOTPAHUYHBIN CJIOH M3 CBOGOI-
Holt atMocdepsl. OnHAKO 3TO fABJEHNE GBLTO 06YCJIOB-
JieHo snBHeM. IIpoBoguMble B Pa3JHYHBIX PETHOHAX
3eMHOTO Iapa WCCAe0BAaHUS BEPTUKAIBHOTO pacipe-
JleJIEHNUsT YTJIePO/ICOAEPIKAIUX COeTUNHEHUT, BXOSIIIX
B cOCTaB aTMOC(HEPHOTO aspo30Jid, TaKKe ITOKa He I0-
3BOJINJIA BBISIBUTD KAKMX-TUO0 CHCTEMHBIX 3aKOHOMED-
Hocreii B (opMHpOBAaHUU OOIENl KAapTHHBI BBICOTHOM
crparudukauu atux coepunennii. B [33] nokasawo,
YTO KOHIIEHTPAINS OPraHWYeCKOTO aspo30Jis BO3pacTa-
eT B 2,5 pas3a OT TMOBEPXHOCTU 3eMJIM 0 BBICOTBI 2 KM,
rae 3areM crabmimaupyercd. ABtopwl [34] mosmyumim
HEUTPAJIbHBIN BEPTUKAIbHBIN X0/ KOHIIEHTPAIUU C BbI-
coroii. B pazge pa6or oTMeyaeTcs pe3Koe yMeHbBIICHWE
KOHIIEHTPAIIUU OPraHWuYeCKOro YIrJepoja C BBICOTON
[35—37]. O6obuienne pesyabTatoB 17 3apy6eskHBIX
CaMOJIETHBIX KaMIAHWi 110 UCCJEOBAHUIO BEPTUKAIID-
HBIX MTpoduJieil OPraHnIecKoro ad3po30Jisi, BLIMOJTHEHHOE
B [38], He mposcamio cutyanuu. B pasHbIXx KaMIaHUSX
OB TIOJIyYeHbI TTPOUIH, KOTOPbIE MOKHO OTHECTH
K OJHOMY W3 BBINIEOMUCAHHBIX THIOB. (OG606IIEHHbIE
HaMH JaHHbIE O BEPTUKAJBLHOM DAaCHpeJe/IeHHH Opra-
HUYECKON COCTaBJAONIEll aspo30Jisi NOKa3aiu, 4To ee
KOHIIeHTpaIus yObIBaeT ¢ BBICOTON 110 aKcroHeHTe [39].

HecMoTpst Ha MHOKECTBO TPOBEIEHHBIX HUCCJIEI0-
BaHUIl, COCTOSIHUE CBEJEHUII O IPOCTPAHCTBEHHO-BpE-
MEHHOW W3MEHYMBOCTH OPTraHUYeCKOTO a’dpO30Jis EIlle
He Y/IOBJIETBOPsieT MpaKkTuieckuM tpedosanusm [40, 41].

Hacrosimast pa6ora mpo0JKAET UK TIPOBEIEH-
HbIX paHee wucciaefoBanuii [39, 42—45] u mocssiieHa
U3YYEHUIO AaHOMAJBHOTO PACIPEIEIEHUsT OPraHuIeCKON
COCTaBJIAIONIEN a3P030JisI IO BBICOTE.

YcaoBus MMpoOBE€A€HUA IKCIIEPUMEHTA
" UCII0Jb3YyE€MbIE METO/IbI
Opranuyecknil KOMIOHEHT a3PO30JIs1 MCCJIe[0BA-

csa B cioe atMocdepnr ot 500 10 2000 M myTeM oT6opa
mpob ¢ 6opra camosera-taboparopun Ty-134 «Omuruks»

B XOJle JIETHOTO 3KCIIEPHMEHTA, KOTOPBIH IIPOXO/IUT
14 centabpsa 2018 r. Ham 1oxHON yacTbio Bousbimoro
Bacrorarckoro 60/10Ta, Ha3biBaeMOl Takke BakuapcKiM
6010TOM (KOOPAMHATHI CPEAHEN TOUKU MapIIpyTa 30H1H-
poBanust: 56,25° c.ur., 82,49° B.21.). O6opyroBaHue camo-
JieTa-1a60paTOPUK U METOAMKN OTOGOPA onucanbl B [46].

B nmpusemMHOM cyioe 1po6bl aTMOCHEPHOTO a3po30-
g oréupasuch Ha Te(IOHOBYIO aHAJIUTHYECKYIO
unbTpoBampHyo MeM6pany Grimm 1.113A B ToOT Xe
nenb Ha Tepputopuu obcepBatopun MIOA CO PAH
«@onosag» (koopaunarter: 56,26° c.mr., 84,04°B.x1.).
C o6opra camosera-taboparopun Ha aimeaone S00—
2000 M BpeMeHHOII HWHTepBaJ TPOGOOTHOPA COCTABUII
34 vun (13:42—14:16 1o MecTHOMY BpeMeHH) ¢ 00be-
MOM acrmparuu Tpo6sr 5,04 M°. B cBoGoHOI aTMO-
chepe B cimoe 3000—7000 M mepmox or6opa COCTaBHI
13:07—13:40 (33 Mun), 06bEM TPOKAYEHHOTO BO3LyXa —
4,0 M3, Y zemum, ma teppuropun o6cepsaropun MOA
CO PAH «®oHoBasi», pacnoyoXeHHO! 110 BeTPy B 3a-
Na/IHOM HarpaBJeHuH, Ha ipaBoM Gepery p. O6u B paii-
oHe roc. Kupeescka, mpogoKUTEIbHOCTD TPO600T6HOpa
coctaBuna 4 4 15 mun (10:05—14:20), a o6beM acru-
parn mpo6er — 28,45 M,

CuHonTHyecKass 0OCTAaHOBKA B IEPUOJ IKCIIEPH-
MeHTa mokKasaHa Ha puc. 1 (uB. Bkaagka). Buamo, uto
oT60p TPO6 a’pP0O30Jid OCYIIECTBJAICI B OMHON BO3-
JIyITHOI Macce B TEIJIOM CEKTOpe OGIIMPHOrO IHKJIOHA
BOm3n Canexapia.

[Tpo6bI aapo30sast 06pabaThIBAIUCh CJAELYIONIAM 06-
pa3oM: opraHuyecKas 4acTb ¢ (PUJIbTPA IKCTPArupOBa-
nach xpomarorpadguyeckuM aneronoM (1,5 M) B yabT-
Pa3ByKOBOIT GaHe, 3aTeM KOHIIEHTPUPOBAJIACH B BaKyy-
Me 10 10 MKJI ¢ mocTeAyonM aHaIn30M Ha XPOMaTo-
macc-criekrpomerpe Agilent 6890N (MXKI CO PAH).

Xpomarorpadhuveckoe paseieHne SKCTParupOBaH-
HOH OpraHnYecKoil YacTu aTMOC(epHOTro adpo30Jisd IPO-
UCXOAMJIO B KANWIISIPHONW KOJOHKE YHUBEPCAIBHOIO
tunia (DB-1MS) amunoii 30 M ¢ BHYTPEHHUM auaMerT-
poM 0,25 MM TIpu JTWHEHHOM TOBBINIEHUU TEMIIEPATyPbI
TepMocTata KOJIOHKH B xoze anamu3a ot 50 go 250 °C
co ckopocTbio HarpeBa 5 °C/MuH. V3orepma Ipu Ha-
YaJIbHOW M KOHEYHOU TeMIIepaType COCTaBsaia 3 U 45 MUH
COOTBETCTBEHHO.

Wpentudukanio  yrieBoJOPOJ0B  IPOBOIMIN
C TIOMOIIBIO OMOINOTEYHBIX 6a3 JAHHBIX MaCC-CIEKTPOB
NIST 14, a Takske myTeM CpaBHEHUS BPEMEH yEpKU-
BAaHUsI JTATOHHBIX COEAMHEHWIT B MOJIENBHBIX CMECSIX
C aHAJIUTHYECKUMU cTaHmapramu: Ha H-aakaubl Cg—Cyg
(Fluka: Alcane standard solution Cg—Csy, Alcane stan-
dard solution Cy;—Cyp); moamapoMaTudecKue, BKJIIOYAsT
HEKOTOpPbIE ITIOJMXJOPUPOBaHHbIE, yTaeBomopoabl (Su-
pelco: EPA PAH 525 MixB, PAH 525 semivolatile).

Pe3yJbTaThl 3KCIIEpUMEHTa
U HX 00CY3K/IeHHe

O6r1iee cojepskanHie HOPMATBHBIX YTJIEBOIOPOIOB
B ipobax, MOy4YeHHBIX ¢ 60pTa caMoJieTa-1abopaTopun
nasg smenonoB 500—2000 n 3000—7000 M, cocraBmiIo
248,0 u 15,2 Hr/M°, a ux KOHIIEHTPAIUS B MPU3EMHOM
cJjoe Bo3ayxa — 36,8 Hr/ M.
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Ha puc. 2 mnoxazaHo HaOKeHHE 3TUX JTaHHBIX
Ha Pe3yJIbTAaThl CPETHErO MHOTOJIETHETO BEPTUKAJIBHOTO
pacipezieJieHusi OPraHuYecKoil COCTaBJISIONIER a3p030-
Jis, TIOJIy9eHHOTO paHee JJs 3TOTO Ke paiioHa B [39].
IMomo6Hast 3aBucuMOCTD ObLTa MOJyYeHa 3aTeM HAJ[ Tep-
putopueit CIIIA u Bpaswmmn [47, 48].

—m— Cpe/iHee MHOTO/IeTHee paclipejie/leHIe
6000 - H, m  —e— Kounenrpauna 14.09.2019 r.
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Puc. 2. BeprukanbHoe pacupesieieHe CyMMapHOil KOHIIEHTPa-
1uu ankanoB Haj 3anagauoit Cubupbio

Buzno, 4yto nmpod b KOHIEHTPAIMH AJIKAHOB, 10-
JgydeHHBIH 14 centsa6psa 2018 r., kKapAMHAJILHO OTJIMYA-
€Tcsl OT CpeJHero MHOTOJIeTHero. Bo-mepBbIX, comep-
JKaHWe 3TUX OPraHWYeCKNX COeUHEHWI BO BCEHl TOJIIIe
arMocdepbl 3HAYNTETbHO 6OJIbIe, YeM 3a(uKCupoBaH-
noe paree. OHO TpEBBIMAET AakKe KOPUAOP CpeaHe-
KBa/IPATMYECKOTO OTKJIOHEHUs, TMOKA3aHHBIN Ha puc. 2
TOPU3OHTATHHBIMU JIMHUSIME, YTO TPHUBEJIO K HE0OXO-
JIUMOCTH MCIOJIb30BaHMs JIOTAPU(MUUECKON IIIKAJIBI.
Bo-BTOpBIX, Y Mpoduis COBEpPIIEHHO APYToil XapakTep
M3MeHeHUs KOHIIEHTPAllun ¢ BbIcOTOi. Ecm MHOTOJET-
HUH X0/l XapaKTepU3yeTcsi HeJUHEHHBIM yMeHbIIeHneM
OT TIPU3EMHOTO CJOSI K TOTPAHUYHOMY W Jajee B CBO-
6oxnoit atMocdepe, TO CEHTIOPHCKUN [EMOHCTPUPYET
SIBHBII MAaKCHMYM B ITOTPAHUYHOM CJIOE.

3a cueT KaKuX COEJUHEHUI 3TO IPOUCXONT, BUJI-
HO U3 PHUC. 3, KOTOPBIH [EMOHCTPUPYET, YTO HANGOJID-
1Te KOHIIEHTPAIUU B TIPU3EMHOM U MOTPAHUYHOM CJIO-
ax Habmogaorcs g aakaHoB Coz, Cys, Co7 m Cog.
He pasnenss armocdepy 1o cjiosiM, Ha PUCYHKE MOK-
Ho BbiiesuThb Tpu MOABI: Cog—Cyyy, Ci5—Coy, Co3—Co.
CoriacHo panee npoBeieHHbIM nuccaenoBatusiM Cys—Cysy
MOKHO OTHECTH K a’3PO30JIIM aHTPOIOTEHHOTO MPOMC-
xoxgerus: Cyy m Cy — aBTOMOOMJIBHBIE BBIXJIOIbI,
Cy9 — cMa304yHOe Mac/Io U Au3eabHoe Toauso [49, 50],
Cy3—Cy9 MMEIOT B OCHOBHOM €CTE€CTBEHHOE OHOJIOrnde-
ckoe mpoucxoxaenue [51, 52], Co—Cy4 Takxe MOXKHO
OTHECTH K €CTECTBEHHBIM OHMOJIOTMYECKUM IPOLYKTaM:
raspl, CIUPTHI, KHCJOTBI, BBIJEJSIeMblE PACTUTEIBHO-
ctbio [53—55]. Takoe JesieHre OTHOCHTEHHO YCJOBHO,
TAaK KaK BCE 3TU COEAWHEHWS] MOTYT IIPUCYTCTBOBATD,
Hampumep, B cocTaBe HedTenpoaykroB [22]. [lesnenue
omupaercsa Ha Tpeol/ajaoniie B KaXIOH Mojae opra-
HUYECKHE COeIMHEHMS.
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Puc. 3. Konuenrpamusi HOpMaJbHBIX YTJEBOJOPOIOB B IpPHU-
3eMHOM cJi0e, B cy1osgx 500—2000 u 3000—7000 M Ha 3amafHO
Cubupnio

Briag xaxmaoir Moabl B o0Iee cojeps;KaHue opra-
HUYECKOI0 KOMIIOHEHTa 3aBHCUT OT BBICOTBI. ITO XO-
POIIIO TIOKA3aHO Ha pHC. 4.
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Puc. 4. OrHocutenbHbIE BKJIA[ Pa3JIUYHBIX COEAMHEHUI
B OOIIYI0 KOHIIEHTPAIINIO OPTAHUYECKOTO KOMITIOHEHTA

B npu3eMHOM M IIOrPaHUYHOM CJOSX OCHOBHOM
BKJIQJ] B OPTaHUYECKYI0 COCTABJSIOIIYI0 BHOCST aspo-
30/ €CTECTBEHHOIO OMOJIOIMYECKOr0 MPOUCXOKICHUS.
B cBoGoanoit arMocdepe COmep;KUMOe JIETKOJETYInX
(Cy—Cy4), amrpomorennpix (Ci5—Cy) u OHOreHHBIX
(Cy3—Cy9) MOA IPUOIMBUTENHHO OJUHAKOBO.

[lnst yno6eTBa OlleHKH POJIM KasK/[0il MOJIbI B Ta6-
JIMIe CyMMUPOBaH BKJIa/l BXOASAIINX B HUX COEMHEHWH.

VI3 gaHHbIX TaGJIMIbI CIEAYET, YTO B MPU3EMHOM
CJI0€ BKJIAJI MOJIbI JIETKOJIETYYUX COEMHEHUH B MEPUO/L
skcrepuMenTa Obn  HeGoabmmM  (2,7%).  BbicokuM
(30,3%) okasacst BKJIal aHTPOIIOTEHHON MOJIBI. ITO BbI-
3BIBAET HEKOTOPOE Y/MBJEHUE, TaK Kak 00CepBaTOPHs
«MOoHOBasT» TOJNYYNIA CBOE HA3BAHNE M3-32 OTCYTCTBUSI
63 Hee (pammyc 60 KM) Kakmx-mm6o aHTPOMOTEH-
HbIX HCTOYHUKOB. [Toutn 70% B cocraBe OpraHHYECKOro

AHoMaJIbHOE BEPTHKaJIbHOE paclpe/esieHHe OPraHnIecKoro aspo3oJst Ha/ orom 3anaanoii Cubupu... 793



KOMIIOHEHTa — 3TO YaCTHUIIbl a3P030.JId GUOreHHOTO IIpo-
NCXOXK/IAECHUA.

Bkaiaj JierkosieTyueii, aHTpOIOreHHOH U GHOTEHHOI MO/I
B OpPraHM4ecKuii a3po30.Jib

Cuioit aTMOC(IJepr Cg—C14| C15—C22 ‘ Cg«)—Czq ‘ HNToro
[Ipusemubrit 2,71 30,33 66,96 100

[Torpannynbrii
(500—2000 ) 3,63 3,25 93,12 100

CBoGoaHast atmocdepa
(3000—7000 M)

33,93 49,25 16,82 100

B morpaHuYHOM CJI0€ B IIEPUOJ] KCIIEPUMEHTA OC-
HoBHOH BrIaz (93,12%) B cocraB 4acTHI] TPUHALIECKA
a%P030JII0  €CTECTBEHHOTO TMPOUCXOKAeHUs. U TOJBKO
1m0 3% OTHOCHJIOCH K JIETKOJIETydeldl U aHTPONOreHHOIT
MO/IaM.

CBo6omHast atMocdepa Mo COOTHOIIEHHIO KOHIICH-
TpAINUil OPraHNMYECKNX COCJMHEHUI B PA3JIMYHBIX MOJAX
Kap/INHAJIbHO OTJIMYAETCS OT IPU3EMHOTO U MOTPAHUY-
HOTO CJI0eB. B 3TOM cJyioe coniep:KaHue JIETKOJIETYIHX
coelMHeHu jocruraer ~ 34%, aHTPONOreHHbIX — 49,25%,
a 6uoreHHbIx — Bcero 16,8%.

BosMo:kHO, YTO Takoe paccjoeHHre OPTraHWYeCKUX
COEeIMHEHMII 10 BBICOTE CBSI3aHO C JAJIBHUM MIEPEHOCOM
coefinHeHNH-TIpeKypcopoB [56] mmbo ¢ ux Tpancdop-
Marueil mo Mepe moabeMa B cBO60 Y0 atMocdepy [57].
PaccMoTpuM, ¢ Kakoil TEPPUTOPHH MOTJIA IOCTYHATh
COeIMHEHNS-TIPEKYPCOPBI (prC. 5, 1B, BKJIAAKa).

[IpuBeseHHbII Ha pUCYHKE CEKTOP OXBaTbhIBAeT
30HY 6OpeanbHbIX JIECOB, KOTOPbIE SIBJISIOTCS MOIIHBIM
UCTOYHMKOM OHMOTEHHDBIX a’p030Jieil, a TaKXKe 3HAYM-
TEJNbHBI y4acTOK TpaHCCHOMPCKUX aBTO- M KEJIE3HO-
JTOPOSKHBIX MarucTpajieil ¢ COMyTCTBYIONIUME 3JIeMeHTa-
MH HHOPACTPYKTYpbl. BbI6pOCH! OT TpaHcmopTa u obec-
MEYNBAIONINX €r0 OGBEKTOB MOTYT CTaTh MOIHBIM
UCTOYHUKOM IPE/IIIECTBEHHIKOB a9PO30JbHBIX YACTHII.
B peasbHOCTH TIPOAYKTHI OT 060X HMCTOYHUKOB B art-
Mocdepe cmemuBaoTcest. OMHAKO IS pa3ieseHus BKJIa-
Jla TIPUPOHBIX M AHTPOIIOTEHHBIX (HhAKTOPOB Tpedyercst
OT/IETbHBIN  CIIEIMATBbHO TOCTABJIEHHBI 5KCIIEPUMEHT.

3akouenue

ITpoBenennspnii 14 cents6ps 2018 r. akcrmepuMeHT
10 OTpeJIeIEHNIO BEPTUKAJIBHOTO pacIpeiesieHus op-
TaHIMYECKOTO a3PO30JisI BBIABHJI AHOMAJbHOE OTKJIOHE-
HUE OT CPEeJIHETO MHOTOJIETHETO MPOdUs, yCTaHOBJIEH-
HOTO /11 paiioHa wuccienoBanuii. OHO 3aKJIIOYAETCS
B TIOBBIIIEHUN KOHIIEHTPAIMU MOYTH HA TIOPSI/IOK BEJIN-
YUHBI U HATMYUEM MaKCUMyMa B NOTDAHMYHOM CJIO€.

BbisiBIeHDBI CyllecTBeHHble pa3Myusl B COCTaBe
OPraHMYeCKNX COeJUHEeHHUIl B NPU3eMHOM U IOIPaHUY-
HOM CJIOSX, C OJIHOM CTOPOHBI, U B CBOGOIHOI atMocde-
pe — c apyroii. B cocraBe coenuHeHMit Ha BCeX ypOB-
HaX Bbiiessiorcs Tpu Mozabl: Co—Cyy — JIerKoIeTyune,
Cis—Cy — anrpomorenubie, Cy3—Cy9 — OHOTEHHBIE.

Brutag kask ol MOABI TOCJIONHO pa3myaetcs. B mpu-
3eMHOM CJIOE OCHOBHOE€ KOJMYECTBO a3PO30JisI HMeeT
anrponorennyio (30%) u 6uorennyio (67%) mpupony.
B morpaHn4HOM cJI0€ TIOYTH BCE YaCTHI[bI GUOTEHHBbIE
(93%). B cBoGoamoii armocdepe B cocTaBe aspo30Jist

npeoGaazaor Jerkosierydne (34%) u aHTPONOreHHbIE
(49%) coennnenus.

AHanmM3 BO3MOKHBIX HWCTOYHUKOB TOCTYILJIEHWS
MIPE/IIIECTBEHHIKOB a3PO30JIbHBIX YACTHUI] BBISIBUJ 10C-
TATOYHO OOIIUPHBII CEKTOP, HA TEPPUTOPUU KOTOPOTO
uMeroTcsi 6opeasbHble Jeca — HCTOYHUKN GUOTeHHBIX
COeIMHEHMI, a TaK3Ke 0GBEKTDI IPOMbIIILIEHHON nHMpPa-
CTPYKTYPbI — OMUTEHTBI AHTPOIOTEHHBIX BBHIGPOCOB.
PasgesnTb nX moka HET BO3MOKHOCTH.

CaMoJsieTHOe 30HIMPOBAHUE BBITIOJTHEHO B PaMKax
rocygapcreentoro  samanms  (mpoekt  Ne AAAA-
A17-117021310142-5) na YHY camoner-maGopaTtopus
Ty-134 «Omnruks», Bxomamero B IIKII «Atmocdepas.
VccnenoBanne aHOMaJIbHOTO PACIPEIETEHISI OPTaHuye-
CKOTO a9p030Jis TTIPOBEIEHO TP (DMHAHCOBOM TIO/IEPIK-
ke PODU (rpanrsr Ne 18-45-700020 u 19-05-50024).
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NOAA HYSPLIT MODEL — TRAJECTORY FREQUENCIES
# endpts per grid sq./# trajectories (%) 0 m amd 99999 m
Integrated from 0700 14 Sep to 1300 10 Sep 18 (UTC) [backward]

Freq Calculation started at 0000 00 00 (UTC)

T
>80%
>70%
>60%
>50%
> 40%
>30%
> 20%
>10%
>1%

from 500 m

Source 3 56.250 N 84.040 E

METEOROLOGICAL DATA

Job 1D: 110731 Job Start: Thu Feb 7 13:15:06 UTC 2019

Source 1 lat.: 56.250000 lon.: 84.040000 height: 500 m AGL
Initial trajectories started: 700Z 14 Sep 18

Direction of trajectories: Backward Trajectory Duration: 48 hrs
Frequency grid resolution: 1.0 x 1.0 degrees

Endpoint output frequency: 60 per hour

Number of trajectories used for this calculation: 8

meteorology: 0000Z 8 Sep 2018 - GDAS1

Puc. 5. 3ona BausaHua atMocdepHoro mepeHoca Ha BbicoTe 500 M, paccumTaHHAs A MeCTa I BpeMeHH 0T60pa Ipo6 aspo30Jst
mo mganaeiM HYSPLIT (NOAA)



