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[Tocrynuna B pepaxiuio 2.04.2019 r.

B pa6ore, nocssauenHoii 50-nernio Wucruryra ontuku arMocdepst M. B.E. 3yesa CO PAH, B onpenenen-
HOIl XPOHOJIOTHH TIpeJCTaBJeH 0630p SKCIEePUMEHTATbHBIX HCCJIEeOBAHUII, ONpeJeJBIINX BasKHbIE 3TAIbl Pa3BH-
THS KOMILUIEKCHOTO M3Y4YeHUs XU3HH a3po3oJisl B atMocdepe. KpaTko 06CyskIaioTCs OCHOBHBIE Pe3yJIbTAaTbhl Cepuil
IKCIEUIIOHHBIX HCCJIEA0BAHNI ONTHYECKNX M MUKPODU3MUYECKHX CBOIICTB a9PO30JIsI MOPCKUX IIPHOPENKHBIX
JIBIMOK, apUAHOI 30HBI M Pa3JINYHBIX Teorpaduueckux paitoHoB Muposoro okeanHa. Omucan coBpeMeHHbIH HaGop
METO/IOB U AIIApATypbl, MPUMEHSIEMBIX HAMH [JIsI H3MEePEeHIsI a9PO30JIbHBIX XaPAKTEPUCTHK B PEIKIIMe MOHUTOPHHTA
Ha cern cranumiit MOA CO PAH. IlpezacraBienbl pe3yJbTaTbl MHOTOJETHUX MCCJEI0BAHUN TPOIOC(HEPHOTO aspo-

30JI51 C TPUMEHEHNEM CaMOJIeTa-Ta60PATOPHI.

Kntouesuvie cnosa: aspo3oib, ontudeckne, MUKPOPHU3MIECKHE XAPAKTEPUCTUKN, KOd(DUIHEHTBl paccesHus,
ocabJeHnsl U TOTJIOMEHNs, CIEKTPAIbHAS IIPO3PAYHOCTD, a’PO30JIbHASI ONTHYECKas ToJIma; aerosol, optical,
microphysical characteristics, scattering, extinction and absorption coefficients, spectral transparency, aerosol

optical depth.

BBeaenue

Yke nHa aramne co3ganug VIHCTUTyTa ONTHKUA aTMO-
chepor B.E. 3yeB B KkauectBe 06a30BOro MHpPUHIIUIA
3aJI03KIJI KOMILIEKCHBIH TIO/IX0/] K PelIeHuio 1pobieM
arMoc@epHOil ONTHKH, 3aKJYAONIIICSI B ONTAMATh-
HOM COYETAHUU BCECTOPOHHErO JKCIIEPUMEHTAIBHOIO
U3Yy4EHUs], PA3BUTHS TEOPETHYECKNMX OCHOB U MHOTO-
dakroproro mozpesupoBanus [1]. Becbma TpymnHo mm0-
no6parb 06BEKT MCCIEOBAHUS, TOAOOHBIN arMocdep-
HOMY a3p030JII0, BeJyluii mapamerp koroporo (pasmep)
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U3MEHSETCS Ha HECKOJBKO MOPSIAKOB (0T mecAaTKOB
AHTCTPEM [I0 COTEH MUKPOH), (PUBMKO-XUMHUYECKHE
cBoiicTBa (DOPMUPYIOTCS TIOJ BO3/€HCTBUEM O6OJIBIIOTO
KOJIMYECTBA MPOIECCOB U3 PA3JIMYHBIX HCTOYHUKOB,
a /ISl MOJIEJIUPOBAHUS U IPOTHO3a €ro ONTHYECKOTO
COCTOSIHUSI B KOHKPETHBIX YCJIOBUSIX HEOOXOAUMO CUM-
TATbCsS. C ITIPOCTPAHCTBEHHBIMU KOOD/MHATAMM, H3Me-
HSIIOMUMECS TI0 BEPTHKAJIN OT CAHTHMETPOB /10 KUJIO-
METPOB, a MO TFOPU30HTAIU — OT METPOB [0 THICAY KH-
JioMeTpoB. VI3 CKa3aHHOTO BBIIIE CTAHOBUTCS IMOHSTHO,
YTO TOJHKO KOMILJIEKCHBIN IIO/IXO[] TI03BOJIsIET obecre-
yuTh TpebyeMoe pasBuTHe NPUOOPHON 6a3bl U IMOJyye-
HUE HOBBIX HAy4YHO OOOCHOBAHHBIX PE3YJIbTATOB.

OT™MeTHM, 9TO BO BTOPOH mosioBuHe XX B. 6jaro-
Jlaps IMUPOKOMACIITAOHBIM uccaeoBaHusIM B DA,
NOA, USM, IIAO, UIIT, JITY, ITO, TOU, TUIIO,
Nd AH Benopyccuu, AOW HAH Kasaxcrana u MHO-
T'UM IPYTUM OPraHU3alHUsIM OTEeYeCTBEHHbIE YUE€HbIE BHE-
CJIM OTPOMHBII BKJIQJ B MUPOBYIO a3PO30JIbHYI0 HAYKY.
Jlaske B MOJTHOIIEHHOM 0630p€ HEBO3MOKHO MEPEUUCITIUTD
BCE 3KCIIEPHMEHTAJIbHBIE U TEOPETHYEeCKHe PaGOThI, BbI-
HoJIHEeHHbIE B 3TOT nepuoy, (cM., Hanpumep, [ 1—18]).

Ho u cerogusa skcneprsr MITOUK (IPCC) orme-
YaloT HU3KUI YPOBEHb 3HAHUI O BKJaJe a3po30Js B pa-
AUAIMOHHBIN  Gamanc turanetsl [19], momguepkuBas
0CTPYIO HEOOXOIUMOCTD TIPOBEECHUS [E€TATbHBIX HHCT-
PYMEHTAJIbHBIX MCCIEOBAHUN BO BCEX IPUPOIHBIX
30HaX 3eMJid Ha PAa3JIMYHBIX MPOCTPAHCTBEHHBIX Mac-
mrra6ax (rao6anbHblii — PernoHAIbHBIN — JIOKAIbHbIIL).
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Opuentupysicb Ha crelinduKy HOMepa >KypHasa,
nocBsnieHHoro S0-retnio VHCTHTYTA ONTHKE aTMOochepsl
uM. B.E. 3yesa IOA CO PAH, B pa6ote B ompee-
JIEHHOII XPOHOJIOTHH TIpeICTaBIeH 0630p MCCIeJOBAHNUII,
ompe/leTMBIINX, Ha HAIl B3TJIAA, Hambosee BaKHBIE
3TaIbl PA3BUTHUS KOMIIJIEKCHOTO N3YUEHNS «KU3HU a3po-
30J151» B aTMocepe.

KoMmiutekcHbie ucce1oBaHust a3po30.isi
B pasHbIX reorpaduyecKux paiioHax
B 1970—1995 rr.

ITpubpesxnvie Ovimku. BoiGop npeaMera UCCJIe10-
BaHWiT OBLT MPOJUKTOBAH CJEIYIONUMHI COOOpasKeHU -
MU: K HaYaJy HAITUX M3MepeHWil ONTHYeCcKue XapaKTe-
PUCTUKHU TIPU3EMHOTO a3P030JiI B KOHTHHEHTAIBHBIX
YCJIOBUSIX OBLIN YiKe JOCTATOYHO TJIYGOKO M3Y4eHBI KOJI-
JIEKTHBOM TIoZl pykoBojictBoM I'.B. Posen6epra (cMm., Ha-
npuMep, [5]), a Mopckue u npu6peKHble PAlOHBI B 3TOM
OTHOIIEHUN ObLTH UCCJIeJOBAHbI ropas/o ciaabee.

[TepBbIit MK paboT, 3aeificCTBOBABIINII MpPaKTH-
yecku Bech co3fgaHHBII B MTOA KoMILiekc TpuGOpOB,
6bLT TIpoBeJeH B HpHOpPeXHON 30He YepHOTO MOpS
¢ 1973 mo 1981 .

BriepBble B MpaKTUKe UCCIETOBAHUII OMTUYECKUX
CBOWCTB TpuOPEKHON JABIMKI ObLIM TPOBEJEHDBI M3Me-
peHUsI CIIEeKTPAIbHBIX K03 (UIINEHTOB 06IIero ocaat-
JIeHUs U3JIy4eHus B JuanasoHe JaH BosH 0,45—12 MKkM
U TOJISIPU3AIMOHHBIX WHIMKATPUC PACCESHUS B BUIM-
Moit obsactu criektpa [20—23]. Ha ocHOBe oTyueHHBIX
JAaHHBIX OBLTH CO3/IaHBI OJHOIApaMeTpIYecKne MOJesn
K03 puImeHToB asposoabHoro ocaabmenus [21] u yr-
JIOBBIX XapaKTePUCTUK pacCesTHUs g BUAUMONH 06-
Jactu cnekrpa [22].

Apudnas 3oma. B mpuseMHOM cjoe atMocdepsl
apusHoit 30HbI Kasaxcrana B 1984—1988 rr. mis tpex
CE30HOB TO/la — BECHA, JIeTO U OCeHb — ObLI MPOBe/leH
IIUKJI KOMILJIEKCHBIX HCCJIe0BAHUI ONTUYECKUX M MUK-
podu3NIECKUX XapaKTePUCTHK a3spo30Jisa. BbisgBieHo,
YTO B apuJHONl 30He SIPKO BBIPAKEH CE30HHBIA XO[
cy6mukponnoii of (M) u rpy6omucnepcHoii o, (L) xKoM-
TIOHEHT Ko3(DUIINEHTa a3PO30JBHOTO  OcJaabJeHNS
B ob6mactu cmektpa A = 0,44—11,5 Mmxm [24]: Maxcu-
MaJbHble 3HaueHus o (A) HaGaOJAOTCS  BECHOM,
a MUHHUMAaJbHBbIe — JeToM. [lokazaHo, 4To MPH OTCYTCT-
BUU MbLIbHBIX Gypb B apuHON 30He cpelHHe 3Hade-
HUST K03 PUITMEHTOB a3pPO30JbHOTO OcJaabJeHUs MpH-
MepHO B 2—5 pa3 MeHbIlle, YeM B JPYTUX KIUMaTHYe-
CKHUX 30HaX. Ha ocHoOBe pe3ysibTaToB mM3MepeHUil GbLia
pa3paboTaHa JAByXIapaMeTpUYecKas MOJeJb IS pac-
YyeTa a3pPO30JIBHOTO OCTAGJIeHUsT B 0OJaCTH CIIEKTpa
A = 0,4—12 MKM, BXOJHBIMH IlapaMeTpaMé KOTOpOIi
ABJIAIOTCS KO PuImeHTs oc1abienns Ha JTWHAX BOJH
0,48 m 0,69 Mxm [25]. ComocraBenne ko3 dunmeHTOB
ocnabenns o)) Ha MPOTAKEHHBIX TpaccaX ¢ pe3yJibTa-
TaMM H3MepeHuil B JIOKaJbHBIX o6beMaXx (OpeoJibHOI
UHIUKATPUCHI paccessHUs W (DYHKIUU paclpeieeHus
a’PO30JIbHBIX YACTUI[ MO pa3MepaM) MOKa3ago, 4To WX
3HAYEHNsT MOKHO JCIOJb30BAaTh B KavyecTBe BXOHBIX
TapaMeTpoOB IMIUPUYECKUX Mojeseit [26], 4To BaskHO
JUTS OTIepATHBHON OIEHKHM ONTHYECKOTO COCTOSTHYISI aTMO-

cdepsl.

Axmuenasi cnexmponeghesomempusi 8 KOMNIeKc-
HblX uccaedosanusx. CozaHme MaIolapaMeTpHUIecKux
Mojiesieil ONTUYeCKUX XapaKTepUCTHK M UX MHUKPODU-
3M4YecKass MHTEPIPETAINs TTO3BOJNIN BBISIBUTH OCHOB-
Hble 3aKOHOMEPHOCTH WM3MEHUYNBOCTH XapaKTepPHCTHUK,
Mo o6pasHOMY W TOYHOMY BbIpakeHmio [.B. Posenbep-
ra, «3aloMuHaeMble atMocdepoii» cpean GOJbIIOTO
KOJIMYECTBA PA3HOOOPA3HBIX OINTHKO-METEOPOJIOTHYEC-
KUX CHUTyaIluii, peaan3yomUXcs B NPU3eMHOM CJoOe.
CdopMupoBaHHbIE HA 3TOM JTalle TPEJCTABIEHUS OTIpe-
JIeJTUIN HallpaBJieHue [aJbHEUIero pa3BUTHSA HAIINX
paboT IO MCCJEOBAHNIO «KU3HHU a3pP030JId» U CO37a-
HUIO IUHAMWYECKHUX 3MITNpHYecKnX Moeneii. [lepedpa-
3upyss MeTKyio Mbicib [.B. Posen6epra, momuepkueM:
<...OCHOBHBIM ROCMOSIHHBIM C80UCINEOM aTMOCGHEPHOTO
a3P030JI SABJAETCS €T0 NOCMOAHHASL USMEHUUBOCND
BO BpeMeHH U mpocTpaHcTBe» [5]. Ortcioma cienmyer,
YTO Ja’ke XOPOTIO CTAaTHCTIYeCKN obecTieueHHBIe Cpe/-
Hue xapakrepuctuku (onTudeckue uiun Mukpodusmye-
CKIe) UMEIOT OrpaHuYeHHbIe BO3MOKHOCTHU IIPUMEHEHNSI
JIIS pellleHNs NMPaKTHYecKUX 3a/a4, a 3HAUUT, IMIIHUPHU-
YecKasl MOJIeJb JIOJDKHA UMeThb M3MepsieMble WU IIPO-
THO3UPYeMble BXO/IHbIE TapaMeTPBhI.

Mukpodusnueckuii cocTaB 4acTull B KOHKPETHOI
atMocdepHOil cutyarun (GopMupyeTcsl MoJ BO3AENCT-
BHEM MHOKEeCTBA BHYTPEHHUX aspO30JBHBIX U BHEII-
HIUX NPHPOJHBIX IIpolleccoB. B cBoio odependb, aTn
TpoIlecChl  UMeT COOCTBEHHBIE IIPOCTPAHCTBEHHO-
BpeMeHHbIe PHUTMbI U OIpeJeJeHHYI0 B3aNMOCBS3b,
cJeoBaTeIbHO, MMeeTcs BO3MOXXHOCTb BBIABHTH B Ka-
YeCTBe BXOJHBIX IapaMeTPOB HEGOJIBINOE YHCIO H3Me-
PSIEMBIX XapaKTePUCTUK, KOTOPblEe MMEIOT Pa3HbIil Xa-
pakTep BpeMeHHOIH HM3MEHYNBOCTH U B KOTOPBIX CyM-
MapHBIII  OTKJIMK BCEX TIPOIECCOB  IIPOSIBJISETCS
Hanboslee cUIbHO. Da3oBblil MUKpodu3ndecknii cocTaB
CYOMUKPOHHBIX YacTul] (X MUKPOCTPYKTYPa U OITHYE-
CKHe MOCTOSIHHbIE, Jajiee — «CyXas OCHOBa» a3po30Jisi),
HaGJII0ZIaeMblil B KOHKPETHBIII MOMeHT, (OpMHpYeTCs
B TeueHHNe OTHOCUTEJbHO IPOJOKUTENIbHOTO BpeMeHU
U 3aBHCUT OT BpEMEHU JXKU3HHU M TPAEKTOPUU [BUKe-
HUS BO3AyIlnHO# Macchl. Cpean BHeMIHHUX (DaKTOPOB,
OTIpe/IesIAI0INX OBICTPYI0 TpaHchopMaIio MUKPOhH-
3MYECKUX TTapaMeTPOB YaCTHII, BeIyUIYI0 POJb UTPaeT
OTHOCHUTEJIbHAS BIAKHOCTD BO3/IyXa, BeJMYNHA KOTOPOIt
B paMKaxX KOHKPETHOH BO3AYIIHOH MacChl HAMpPIMYyIO
He CBfA3aHA C MUKPOPU3NIECKUMH XapaKTepHUCTHKAMHI
29PO30JIbHBIX YACTUI[, & HU3MEHYNBOCTb PETyIUPYeTCs
OTHOCHUTEJBHO  GBICTPOIIPOTEKAIONIUMHU  [IPOIECCAMH.
O6partuM BHUMaHHe, 4YTO KOHJEHCAIIMOHHAS aKTUB-
HOCTb a3pO30JIsI ONpeNesIsIeTCsI COOTHOIIEHNEM PacTBO-
PUMBIX U HEPACTBOPHMBIX BeIeCTB M WX XHMIYECKOTO
coCTaBa B CyXO#l OCHOBe a3spo030Jid, CJeJOBaTeNbHO,
B 006IIeM cJydae OHA ONOCPEOBAHHO 3aBUCUT OT IIPO-
1[eCCOB, ONPeleIAIMNX MHUKPOPU3NIecKuit cocTaB
gactur. VcxXoad m3 TaKoro IIpe/CTaBJeHHS O Xapak-
TepHBIX (BpeMEHHDBIX 1 ITPOCTPAHCTBEHHBIX ) MacinTabax
N3MEHUYMBOCTU A3P030JisI, HaApsAy C HaOII0JeHHIMI
in situ HeoOXOAWMO OCYIIECTBJATH pasjielbHOe n3yde-
HIe XapaKTePUCTHK <«CYXOTO a3po30Jis» U ero KOH/eH-
CAITIOHHOII aKTHBHOCTH TIPH HCKYCCTBEHHOM KOHTPO-
JUpyeMOM W3MeHEHHH OTHOCHUTEJBHOH BJIAXKHOCTH
Bo3ayxa [27].
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HccaenoBanus TponocdepHoro

aspo3o.s (camoJieT-1abopaTopus)
1985—1995 rr.

Ormpesesisasg IIaH HOBO cepUU 9KCIePIMeHTATbHBIX
paboT, MbI PYKOBOJCTBOBAIMCH CJEIYIONIUMHU CcooGpa-
JKEHUSMU: M3Yy4eHIe SIBJIeHNI PernoHalIbHOTO MaciTaba
TpeGyeT 160 NPOBe/leHNsI MHOTOTOYEYHbIX H3MEPEHMil,
J60  WCHOJb30BAHUS BBICOKOMOOUJIBHBIX — CPEJICTB,
CIOCOGHBIX B OTpaHIYeHHOE BPeMs OXBATHUTD OOIMIUPHBIE
tepputopuu. C y4eToM TOTO, 4TO TIOHUMAHIE TIPOIIECCOB
TpaHcdopMaun XapaKTePUCTUK A3PO30JbHBIX YACTHUIL
HEBO3MOKHO 6e3 3HAHUS UX MPOCTPAHCTBEHHO-BPEMEH-
Holi maMeHumBoCTH (YTO KacaeTcss YCTOWYMBBIX BO3-
IYUTHBIX Macc, Ha TIePBBbIil IJIaH BBIXOJUT UX BEPTH-
Ka/lbHasg M3MEHYMBOCTH), OblLIa MOCTABIEHa M PelleHa
3a/1aya CO3/IaHUs caMoJeTa-TabopaToOpun.

B cepemune 1970-x rr. camoJieTHOe 30HAMPOBaHUE
HOCHJIO 3TM30MYecKnil XapakTep W OBLJIO HAIPaBJICHO
B OCHOBHOM Ha Pa3paGoTKy OOPTOBBIX CPEJICTB M3Mepe-
HHUS IIapaMeTpoB artMocdepbl U OTPaGOTKY MeTOAUK
30HJMPOBAHUS XapPAKTEPUCTHK BO3AyXa M IMOJCTUJIAIO-
mieit moBepxHoctu. Ho B 1985T. 6bL1 chopMupoBaH
ammapaTypHBI cocTaB JieTalolleil 1a6opaTopui: MeTeo-
poJiorHYecKnii W MHUKPO(U3NIecKUil M3MepuTeJbHbIe
KOMILJIEKCBI, AKTHBHBINH HedeJoMeTp €O CpecTBaMu
TepMo- U TUTpoonTHKH [28], cnexTpodoToMeTpriecknit
KOMILTTIEKC 1 60opToBas cucteMa peructparuu. 1 ¢ 1985
mo 1991 r. camoJieTHOe 30HIWPOBaHNE ITPOBOUJIOCDH
IOYTH BO BceX (PU3UKO-TeorpaUIecKUX WU aIMHHUCT-
patuBHBbIX pernoHax OwiBiiero CCCP [28].

Ixcnepumenm  <«OJADKC-87». CoBMecTHO
¢ UDA AH CCCP B npubpe:xtoM paitorne Omecchbl 6bLT
IIpOBe/IeH KOMILTEKCHBIH 3KCIHepHMEHT, B KOTOPOM
OpUHUMATN  y4yacTHe camoJjer-nta6opatopusi  MOA
7 6OJBIION Ha3eMHBIN KOMIIEKC amnmapaTtypbl. B co-
CTaBe HA3eMHOTO KOMILTeKca ObLIN 3a/IefiCTBOBAHBI J[BE
HeeJOMeTPHYECKIIX yCTAaHOBKY, W3MEpUTEJSb CIIeK-
TPAJIbHOU ONTHYECKOil ToJIu atMocdepbl, yCTaHOBKa
JUI U3MepeHNsd WHANKATPUC SAPKOCTH B 06JACTH OKO-
JiocosiHeuHoro opeodia (Bce — MDA), HedesomeTprye-
CKasg YCTaHOBKA C YCTPOIICTBAMH T€PMO- I TUTPOOITHKH,
OpEOJIbHBIN Jla3epHbIil HedeIoMeTp, CIETINK a3PO30JIb-
HBIX YaCTHIl, acHHpAIlOHHAs yCTaHOBKa MJIA oT6opa
a3PO30JIbHBIX MPO6 Ha (DUIBTPHI C 1EbI0 TPOBeIeHNS
XIMHIYeCKOTO aHaIN3a, H3MepuTeJb TOPH30HTAIBHOI
crekrpaabHoii mpospaunoctu (MIOA), a Takke MOJIHBII
KOMILJIEKT 060PY/IOBAHUSA 3KCIEPUMEHTAIBHOTO MeTeo-
POJIOTHYECKOTO TIOJIUTOHA TIPOOIEMHOI Hay4HO-HCCJIe-
JoBatenbckoil ma6opatopun OTMU (Opecca). 3nech
BIiepBbIe GbLIN BBISBJIEHDI Pa3/MYis B TEPMO- U TUTPO-
ONITHYECKNX XapaKTePUCTUKAX a3Po30Jd [JIS Pasind-
HBIX BO3IYIIHBIX Macc, OGHApPYsKeH pOCT IapaMerpa
KOH/IEHCAIINOHHO} aKTUBHOCTH C BBICOTOI, MpOaHAJH-
3IPOBaHBl BHYTPUCE30HHDBIE IIUKJBI M3MEHYMBOCTU KO-
a3 duINeHToB paccesHUS W KOHIEHTPAIMH YaCTHUI
Pa3JINYHBIX IMANIa30HOB pa3MepoB [29].

Ixcnepumenm DUNA. [lna um3ydeHHs CBOIICTB
IBIJIEBOTO a3p030J TycTBIHb CpenHeil A3WH OCeHBIO
1988 . 6bLT TIpOBeJeH MOATOTOBUTEJNBHBIH 3KCIEpPH-
MeHT, a B ceHTsA6pe 1989 r. — coBeTCKO-aMepUKaHCKUit
akcnepuMeHT DUNA, B peasusanuu KOTOPOro IPUHSIO

ydJacThe MHOKECTBO HCCJIeJ0BATEIbCKUX TPYII U3 Be-
aymux opranuzaiuiit CCCP un CIIIA. Camomet-ma6o-
paropus MIOA mpoBoaus 30HAMPOBaHUE BEPTUKAJb-
HBIX Tpoduieil 1 TPOCTPAHCTBEHHOTO paclpefiesieHus
OTNTUKO-MUKPO(PU3NIECKIX XAPAKTEPUCTHK A3PO30JIs,
€ro XMMUYECKOTO COCTaBa, a TaKKe MeTeolapaMeTpPOB
atMocdepbl B HCCJEyeMOM pailoHe ¢ TOBTOPSIIOMINMUCS
KOHTPOJIbHBIMU HocafkaMu (MM UX UMuTalneii) B aspo-
moprtax /lyman6e, Kypran-Twob6e, Tepmes. [[1a onerkn
0O6IIIeTo ONTHYECKOTO COCTOSHIA aTMOC(hephl B peTHOHE
7 TIPOCTPAHCTBEHHBIX MacIITaGOB THLIBHBIX OYpb TPO-
BO/IMJINCh OT/Ie/IbHBIE TTaTPyJIbHbIE pa3pe3bl (11 oHOi-
IBYX BbIcOT) 10 Tpaccam [lyuranGe — TamikenT — Ynum-
kent — J[yman6e, [lyman6e — Yapmxoy — Byxapa— /ly-
mran6e. B aToM skcrepuMeHTe OBLI MOJY4YeH OOJBINOI
o6beM HHGpOPMAIMUA O MHUKPO(DU3NIECKOM U XUMHYe-
CKOM COCTaBe IBLJIEBBIX YaCTHUI[, a TaKXe O JMHAMITKE
UX PpACIPOCTPAHEHUSI B TIPOCTPAHCTBE, UYTO BIIEPBBIE
TTO3BOJIIIIO J€TATbHO H3YUYUTh BEPTUKAJIbHbIE TTPODILIH
OTNITUYECKUX W MUKPODU3NIECKNX XapPaKTEPUCTUK a3PO-
30Jid B /uana3oHe BbICOT oT 0 10 6 KM /i TIBLIbHBIX
6ypp Cpenneit Asuu [30, 31].

IMosyuennniit B 1985—1988 rr. o61mupHbIii Maccus
JIAHHBIX PETryJISIPHOTO CaMOJIETHOTO 30H/MPOBAHUS OII-
THYECKUX U MUKPO(U3MYECKIX XaPAKTEPUCTUK a3p030-
ag B atMocdepe 3anaaHo-Cubupckoro peruotna (6omee
4yeM 600 BepTHKATBHBIX TpoduIeil, I3MepeHHBIX BO BCe
Ce30HbI TOJa B Pa3HOOOPA3HBIX METEOPOJOTHIECKIX
U CHHONTHYECKUX CHTYAIUSIX ), OCTY KU OCHOBOI CO3-
laHusl 1epBOil Bepcuu 3MIUPUYECKON permoHaIbHOM
MO/IeJIA ONITUYECKUX XapaKTEePUCTUK asposouia [32, 33].

Ixcneduuyus «Amaanmura-88». Ilepas B Hauei
MIpaKTHKe CYyA0Basl 3KCHEIUINS 110 HCCIeOBAHIIO PH-
BOIHOTO a3pO30Jid ¢ TIPUMeHEeHWeM CPe/ICTB aKTUBHOM
criekTpoHedeoMeTpun Obla TPOBelieHa ¢ MapTa o
nioHb 1988r. B ATiIaHTHYeCKOM OKeaHe C LINPOKHM
OXBATOM PpasJU4HbIX Teorpaduueckux 3oH (or 25 10
68° c.11.). Brepeble GbLIO MOKa3aHO, YTO B YCJOBHSIX
OTKPBITOTO OKeaHa TPH OTCYTCTBUH 3aMETHOTO KOHTH-
HEHTAJHHOTO BO3JEWCTBUSA TEPMO- W THUTPOOTTHIECKITE
XapaKTePUCTUKU U MUKPOCTPYKTYPaA a3P030Jid TIOTOOHBI
JUIST PA3IMYHBIX KANMATHYeCKUX 30H [ 34, 35].

Huxn <«9xonozuss 1988—1995». Ha camorerte-
nga6oparopun TOA An-30 «OnTuk-9» 6bLI TIpoBeaeH
6OJTBIION ITNKJI KOMILTIEKCHBIX 3KOJOTHYECKIX 06CIe/10-
BaHWIT TeppuTOPHii MoTyocTpoBa Kamuarka, IIpubaiika-
Jabg 1 03. baiikan, Byparuu, mecropokaenunit Mernon
u CaMoTJIOp, a Take OlleHKa 3KOJOTUIeCKOTO COCTOS-
Hus Bo3ayImHoro 6acceiina rr. Hmxanit Tarnn, Hiskae-
BapToBcK, [laBnogap, Ycrb-Kamenoropck, AMypck, Xa-
6apoBck, KoMmcoMosbck-Ha-AMype, Yman-Yis, KeMe-
poso [36].

Ha py6eske BekoB

B 90-e rr. XX B. IHCTUTYT, KaK U BCSI OTE€YECTBEH-
Hasg HayKa, HAXOAWICS B BeCbMa TSKEJIOM ITOJIOSKEHUH.
Ho 6eccriopHbIii MeXIyHAPOAHBIN aBTOPUTET W THTA-
HUYeCKNe YCUJIUS Hallero PYKOBOJWTES aKaJeMHUKa
B.E. 3yesa no coxpanernio MOA CO PAH mnosBosmmn
HaM TlepeXUThb 3TOT Tepuoia. CieayeT BCIIOMHUTb, 4YTO
HaM, NepPBbIMH U3 MHOCTPAHHBIX YYACTHUKOB, YJaJI0Ch
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nosyunth (pUHAHCUPOBaHUE MpoeKTa (PYyKOBOAUTENN
B.E. 3yes, T.A. TutoB) B HOBOW (yHIaMeHTAJIbHO
TporpaMMe 10 U3MepPeHUI0 PAANAIlIOHHBIX XapaKTepH-
cruk armocdepbr (Atmospheric Radiation Measure-
ment — ARM, Pacific Northwest National Laboratory,
USA, https: //www.arm.gov). Yd4actue G60JbLIOTO
YHcJa CHEeNUATHCTOB B €KErOJHBIX COBENAHHSAX IO
nporpaMMe ARM u mpeseHTalus pesyJsbTaToB IO Bce-
My crektpy aeareabHoctyu MMOA CO PAH (uanpu-
Mep, [37]) ompeaenuwnu BO3MOMKHOCTH HPOAOJIKEHHS
Hallero y4acTHsA ysKe B KOMILJIEKCHOM TIPOeKTe, BBI-
noHsieMoM coBMectHO ¢ MDA PAH mox pykoBo-
nctBoM akasemuka I'.C. Tommnuna.

OueHb Ba)XHYIO POJb B 3TOT MEPHUOJ CHITPAIU Pe-
menns pykoBogureneit CO PAH: akagemuxa B.A. Kom-
TIOTQ, KOTOPBIil B caMble TPY/HBbIE TOJbI CMOT TOJEep-
JKaTh P/ CAaMOJIETHBIX JKCIEPUMEHTOB; aKaJeMHUKa
H.JI. [To6perioBa, 0 MHHUIMATHBE KOTOPOTO OBLIO TPH-
HATO pellleHne O PeryJsipHOM (GUHAHCUPOBAHUU JKCIIe-
quiii (B IepBYIO oYepeib CBA3aHHBIX C TTPOIOJIKEHNEM
JUIMHHBIX PAIOB HaOJofieHuit), a Takske paGoThI CTa-
nnoHapoB u o6cepBatopuii. O6pasoBanue B 1992 r.
PDODU crano ofHUM U3 KIOUEBBIX (haKTOPOB, obecrie-
YUBIIUX CYUIECTBOBaHHE pPaGOTOCIOCOOHBIX HAYYHBIX
KOJLIEKTUBOB, COXPaHEHNUe, a B JajbHeIlleM U pa3BH-
THEe WX MaTepHaTbHO-TeXHHYecKoil 6a3pl. Hampumep,
B 1995 r. 6bL1 peanm3oBaH poeKT « CaMoJieTHOe nccie-
JTOBaHUeE BJIUSHHUS AHTPONOTEHHBIX MCTOYHUKOB U JIec-
HBIX ITOKApOB HA KIMMATHYECKOe M 3KOJOTUIECKOe CO-
CTOSIHHE pernoHa o03. baiikans, uro 6e3 QuHaHCOBOI
noanep:kku rpanTa PO®U 65110 651 HEBO3MOXKHO [ 38].
Hasmane feficTBymomero camoseTa-1ab0paToOpUu OIpe-
nemmio 3akiiodeHne B 1997 r. 6eccpodyHoro corJanie-
Hug ¢ HanmmoHaThbHBIM WHCTUTYTOM WCCJIETOBAHUS OK-
pyxamwoteil cpeapt (Anonus, http://www.nies.go.jp)
10 OPTaHU3AIMH PETYJSIPHOTO 30HAMPOBAHUS TPOTIO-
chepnr B 3amaguoii Cubupu B paMKax pasjena Mex-
JyHapoHOH TeocchepHO-6rochepHOoil MporpaMMbl O[T
pykoBozictBoM Gen Inoue. 1o cO6BITHE HEBO3MOKHO
TIepeoIeHNTh, MOCKOJbKY C 9TOTO MOMEHTa U IO Ha-
cTosimee BpeMsa B Poccum Toibko Haml caMoseT-1a6o-
paTopusi BeleT peTYJIIPHOe 30HAUPOBAaHUE COCTaBa
tponocdepst [39]. Ocob6o ormetuMm, uto B 1998 r. co-
BMecTHo ¢ HIIO «Bektops» 6bLIN HavyaThl JOJTOBpE-
MeHHbIe CcaMOJIeTHble UCCJeOBaHus GUOJIOTHYEeCKOIt
KOMIIOHEHTBI TponocdepHoro asposouisa [40], u k cero-
THSITHEMY [HIO TOJy4YeH YHUKATHHBIN MacCHB JaHHBIX
U pe3yJbTaToB, He WMEIIUX aHAJIOTOB B MHPOBOI
npaktuke [41].

B Te mempoctble roapl yuactue WHCTUTYTA B BBI-
nosiHeHuu nporpamMM Ilpesuauyma PAH, unTerpamu-
OHHBIX U MYJbTHINCIUTIINHAPHBIX TpoekToB CO PAH,
a 3aTeM TIOSIBJIEHHE CTIEeIIHAIbHON TPOrPaMMBI TT0 UMIIOP-
TO3aMeIIeHNI0 1 KOHKYpPCHAsl CHCTeMa HPHOGPETEeHIsT
noporocTosiiero o6opyaoBanus u3 cpeacte CO PAH
u PODOU pamm Bo3MOXHOCTb IOCTETIEHHOTO PAa3BUTUS
1 pacuIupeHus MpUOOPHOIT 6a3bl.

AHanmu3upysl B 1leJIOM BTOPYIO NOJIOBUHY XX B.,
OTMETHM, 4TO TIOSIBJIeHWE Ja3epoB, OypHOE pa3BUTHE
PA3JINYHBIX CUCTEM W YCTPOUCTB, paGOTAIONINX B ONTH-
4ecKoM JunarasoHe yepe3 arMocdepy (30HIUpOBaHuUE,
JIOKAITHs, HaBUTAINs, HabaoJeHns 3eMJIn M3 KocMoca
U T.[.) B MUPOBOM HAy4HOM COOGIIECTBE OGYCIOBHUIN

HAYATO0 MACIITaGHBIX a3PO30JBHBIX  HCCJEOBAHMIL.
B 210 BpeMst 6bLI HAKOILUIEH OTPOMHBINH 9KCIIEpPUMEH-
TaNbHBII MaTepHas, KOTOPBI Jier B OCHOBY psijla XO-
POIIO U3BECTHBIX CIIEIMATNCTaM MOjleJiell OTNTHYeCKUX
xapakrepucTuk arMocdepbl (cM., Hanpumep, [42—49]).
Ho na 3TOM aTame OCHOBHbIE YCUJIUSI yYEHBIX ObLIN
COCPe/IOTOUEHbl Ha HM3YYEeHHH PACCEMBAIONINX CBOCTB
aTMOoC(epHBIX YaCTHII, TTOCKOJIbKY BBIOOD CIIEKTPATBHO-
ro JuanazoHa paboThl MPUOGOPOB OCYIIECTBJISICS BHE
JUHUN TorsionieHus  atMocdepHbIX rasoB. lopasio
MeHbITle CBeIeHNll B 3TO BpeMs OBLIO MOJIyIeHO 06 a3Po-
30JIBHOM TIOTJIOIEHNY, TJIABHBIM 06Pa3oM HM3-3a OTCYT-
CTBHSI COOTBETCTBYIOIUX mpubopoB. Ho yske B KOHIE
BeKa B CBA3U € HAOIONAIONMMUCS KJIUMATHYECKIMU
U3MEHEeHUsIMI B MUPOBOM Hay4HOM coo0b1iiecTBe chop-
MHPOBAJIOCh TNOHUMAHHE OCTPOl HeoOXOJUMOCTH Je-
TAJIbHOTO M3YYEHUST PACCEUBAIONIUX W MOTJIOIAIONINX
CBOHCTB aTMOC(EPHOTO a3pO30Jist JIJIsT TIPOBE/IEHHsT pac-
YeTOB PaJUAIlMOHHBIX CBOICTB aTMoc(epbl U MOACTH-
naforeil moBepxHocTH (0c060 aKTyaJbHOI MPoGJaeMbI
[T apKTUYECKUX U aHTApKTHYEeCKUX pailoHoB). VIMeH-
HO 3TO OOCTOSITEJIBCTBO OIPEETII0 NHTEHCHBHOE pa3-
BUTHE MHCTPYMEHTATbHON 6a3bl U HAYaJ0 HOBOTO ITHK-
Jla TMTUPOKOMACIITAGHBIX KOMILIEKCHBIX JKCIEPHMEHTOB
U PYTHHHBIX HaGJIOJIeHnil B MUPOBOM HAyYHOM CO0G-
II[eCTBe.

CoBpemeHHbIit 9Tan (KOMILJIEKCHbINH
MOHHUTOPHUHI U 3KCIEIULIHOHHbIE
HCCJIeIOBAHUS B MOJISIPHBIX
U MOPCKHX paiioHaXx)

Tpebyemast s pellleHUsT PaJUAIMOHHBIX 3a]a4
TOYHOCTb y4YeTa OCHOBHBIX ONTHYECKHX XapPaKTEPUCTHK
a’p030JIsI M TapaMeTpU3alMi UX U3MEHYUBOCTH O[]
BJIUSIHUEM CJIOKHOTO COYETAHUS] CUHONTHYECKUX U Me-
TEOPOJIOTHYECKUX TPOIECCOB HE MOXKeT ObITb JOCTUT-
HyTa TOJBKO HAa OCHOBE OTPAaHUYEHHBIX cepuii HaGJIIo-
nmenmii. /lake B paMKaxX OTAEJbHOTO PETHOHA CO3JaHIe
Pa3BeTBJEHHOI CeTH CTaHIWi, Tle B MOHHTOPHHTOBOM
peskIMe OCYIIEeCTBIIATIOCh OBl HAGJIO/IeHe BCETO Heob-
XOJMIMOTO KOMILTEKCA a3PO30JIbHBIX XaPAKTEPHCTHK —
3a/1a4a, He BBITIOJHUMAS TI0 IPHYIMHAM 3KOHOMITYECKOTO
U TEXHHYECKOTO XapaKTepa.

Jlist u3ydeHus: OCHOBHBIX (DU3MYECKUX IPOIECCOB
7 ydeTa BIUAHUA TeouanmdeckKnx (aKTOPOB, ompeje-
JIFIONINX «a3P030JbHYTo Horoay» [50], Mol BeipaboTaim
cefyiomuil MOAX0J K OpraHu3aliy MCCJeOBAHMI.
OH mpejnoJiaraerT coueTaHne HeGOJBIIOTO YUCIA CTAH-
1uii, paGoTaonX B PeXUMe <«HCCJIe0BATENbCKOTO>
MOHHUTOPHHTA, € KPYIHBIMH KOMILJIEKCHBIMH 3KCIIEPH-
MEHTaMH, B KOTOPBIX COCPEJOTOYEHO MAKCHMAJIBHO
JIOCTYIIHOE ~ KOJMYEeCTBO CHCTeM, 00eCIeYnBaIONINX
u3MepeHue GOJBIIMHCTBA KJIUMATHYECKH 3HAYUMBIX
napameTpoB artMocdepst [51, 52]. HeorbemneMoit co-
CTaBJISIONIEN TIPH 3TOM SIBJISIOTCS PETYJISIPHBIE JKCIIe-
MUITMOHHBIE U3MEPEHNUs ¢ IpHMeHeHneM MOOMIbHBIX
KOMILIEKCOB, 6a3upyIONIUXCcS Ha caMoJieTe-l1aboparo-
PUY U HAYYHO-MCCJIEJOBATENbCKUX CYAaX.

OTMeTHM, YTO TOJA TEPMUHOM <UCCACO08AMeNb-
CKUll> MOHUMOPUHZ Mbl TIOJPa3yMeBaeM NOCINOSAHHO
paszéusaemyro CUCTEMY PyTUHHbIX aBTOMATH3NPOBAHHbIX
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U3MepeHnil ONTHYECKUX W MUKPOPU3MIECKIX XapaKTe-
DUCTHK a3po30sisi. BaskHble 3aJaull <«iccJeoBaTesb-
CKOTO» MOHUTOPHHTA: PeTyJIsIpHas 06paboTKa BCETO KOM-
IJIeKca TOyUYeHHBIX JaHHBIX, BOCCTAHOBJIEHUE IOJHOTO
HaGopa ONTHYECKUX XapPaKTEePUCTHK a’po30Jisi in Situ
I UX COIOCTaBJleHHe C pe3yJbTaTaMi, I0JIy4YeHHbIMU
HETIOCPe/ICTBEHHO B arMocdepe Ha TOPU3OHTAIBHBIX
1 HakJIOHHBIX TpaccaX. Ha 3Toil ocHoBe mpoBoAUTCS
pa3paboTKa HOBBIX METO/IOB, UX alllapaTypHasl peasu-
3alUsl U MHTeTrpallus B U3MepUTesbHbII KOMILIEKC.

IIpusemuslii cioii atMmocdepsl

B 1992 r. 6pIn HayaThl U3MEPEHHST KOMILJIEKCA Xa-
PaKTEPHICTHK a3p0o30Jis B MpH3eMHOIl atMocdepe Ha Ha-
meit nepBoit MouutTopunrooii TOR-cTanmm B TOMCKOM
Axagemropoake (http://lop.iao.ru/RU /tor/) [53].
Ceifyac Ha CTAHIIMY TPOBOJNTCS U3MepeHNe KOHIIEHTPa-
U 1 QYHKIUN pacipeeseHIs YacTUIl B IByX [rara-
3oHax pasmepoB: 3—200 uM u 0,25—32 mrm. B 1997 r.
B AkasieMropo/ke Hadasta pab6oTy A3po30JIbHAasI CTAHITHS
(http://aerosol.iao.ru). Kaxnaplii uyac ocymectsisercs
aBTOMaTHYecKas perucTpaiys KoadduineHToB pacces-
HUS, MaccoOBOH KOHIIEHTPAIINU CAKU B a3p030Jie I Mac-
COBOH KOHIIEHTpAIUK HOrJIoNIaolero Bemectsa (nanee
0 TEKCTY — Caki, WM Mpcey). IloscHuM, uTO Kamub-
poBKa mpubopa [/ M3MepeHHs MOTJIONIAIOINIETO Bellle-
CTBa OCYIIECTBJIEHA C IPUMEHEHHEM Ca’KeBBIX YACTHUI]
U TaHHbIe U3MepeHUil TPUBOJISATCS K S9KBUBATIEHTY Macco-
BOIl KOHLEHTpaun caxu Mpceq (Mrr/M°). EkeIHeBHO
Ha CTaHIMH TPOBOJUTCS IMKJ HU3MEpPEeHUil ¢ TpuMeHe-
HUEeM YCTaHOBKW aKTHBHOH cnekTponHedemrometpun [27]
JUISL OoTIpefieieHns 3HA4YeHNs IapaMeTpa THTPOCKOIITIe-
CKOil aKTMBHOCTH YaCTHUI[ H /I0JIEBOTO COAEP:KaHU Jie-
Ty4nX coefimHeHUi B aspososie. B 2008 r. Ha cranun
6bL7I0 HayaTO u3MepeHue K03(POUIUEHTOB ocabieHns
U3/TyYeHHs] Ha OTKPBITO# TOPU30HTAIbHOI Tpacce B 06-
gactu crektpa A= 0,45—3,9 Mmxm, a B 2010 1. 3apabo-
TaJq PYTUHHBIH peXuUM perucTpanuu KoahhuiineHToB
paccessHUS B 006JaCTH Opeojia B JHAla30He YIJIOB
¢ =1,2—20°[54]. Ocobo cremyer OTMETHTH, YTO pa3pa-
6otanHbIil 1 co3manubiii coBMectHo ¢ UXKI CO PAH
nud@y3noHHbINl CIEKTPOMETP CAKH BIIEPBbIe B MIPO-
BOii TIpakTuKe 06ecredni MOHUTOPUHTOBbIE M3MepPEHNS
pacrpeiesieHnst morJontaomnero BemtectBa (Mpceq) 10
pasMepaM B CyOMHKPOHHOM asposote [55]. B 2013 r.
Mb@Y3NOHHDI CHEKTPOMETP CaXH OBLI YCTaHOBJIEH
Ha A3DPO30JIbHOI cTaHLUM, U Kax/ble 2 4. OH aBTOMATU-
YecKu U3MepsieT paclpeiesleHns caXi 1o pazmepaM 10—
1000 HM B IIpU3eMHOM CJIOo€ BO3/yXa.

[lng ompeeseHNsT pPerHoOHANTBHOTO (POHOBOTO CO-
CTOSTHUST a9PO30JbHBIX XapakTepuctuk ¢ 1995 r. B pas-
Hble TePUO/IbI TO/Ia MBI TPOBOIUIN CEPUN CHHXPOHHBIX
n3MepeHnit B AkaJieMroposike 1 Ha (hOHOBOM TIOJTUTOHE
NOA CO PAH, pacnonoxesnHoM B 60 KM K Ioro-3amany
ot 1. Tomcka. C y4eToM ocTpoil HEO6XOIUMOCTH TTOCTO-
SIHHOTO MOHHWTODPHMHTA B (DOHOBBIX YCJIOBUAX U IO Mepe
pas3BuTHSI MaTepuasibHOW 6a3bl 37ech B 2008 T. 6bLia
opranusoBaHa oGcepBatopusi «MDoHOBasg», Te ocylie-
CTBJISIOTCS M3MepeHMs (DYHKINN pacipe/ie/ieHus YaCTHIl
1o pa3MepaM B IMUPoOKoM amamnazoHe. B 2014 r. B Mo-
HUTOPUHTOBBI peXUM ObLIN BBeJeHbI TPUOOPHI st
peructpaiuu Ko3(pUINEHTOB pPACCESTHUS U MACCOBOIT

KOHIIeHTpaluu «caku». OTMeTuM, uto B paiioHe Tom-
cKa Tpeo6IaaloT BETPHI IOT0-3alIaJHOTO U 3aIaHOTO
HalpaBIeHU, TakuM 06pa3oM, BO3AYIITHbBIE MACCHI CHA-
yasa mpoxoadT obcepBatopuio « DoHoBasg», 3aTeM ToMck
n  AxageMropojok. IlepBble THMKJIBI HaGJIIOAEHMI
(1995—2005 rr.) mokaszaau, 4TO BJMSIHHE AHTPOIOTEH-
HBIX WCTOYHUKOB TOPOJa HAa COCTOSHUHM TMPU3EMHOTO
aTtMoc(epHOTO a3P030JIsT CKAa3bIBAETCS HE3HAUYUTENBHO.
Ha ocHoBe aHanmm3a [aHHBIX OBLT CeNaH BBIBOJ
0 TIPENMYIIEeCTBEHHOM BJNSHUN Me30MacIITaGHBIX TPO-
1meccoB Ha (HOPMHUPOBAHUE <«adPO30JHHON TIOTOIBI»
B TIpU3eMHOM cJioe aTMocdepbl B PernOHATbHOM Mac-
mrabe [56], rae ompenengiomuM ¢GakTOPOM HM3MeHUNU-
BOCTH a3PO30JbHBIX XapaKTEPHCTUK SIBJISIETCS TPeIbIC-
TOpHUs BO3IYIIHBIX Macc.

CpaBHUTEJNbHBII aHAJIN3 JAHHBIX OJHOBPEMEHHBIX
u3MepeHuil asposonbHOll omrmyeckoit Toamm (AOT)
B AxajgeMmropozsike u (QoHoBoM pafione B 1997—
2008 rr. [57] mokasas, YTO M3MEHYHMBOCTH XapaKTepH-
CTHK 3aMyTHeHHsI aTMocdepbl B OCHOBHOM 06YCIOBIEHA
CHHONTUYECKUME MpolleccaMi. DBbIIo BBISICHEHO, YTO
B JeTHee BpeMs 3HaueHuss AOT B AByX paiioHax cTa-
THCTHYECKH Hepa3JINYNMbl, a B XOJOJHBI Mepuoj
B IPHUTOPOIHOI 30HEe B OTAETBHBIX CIy4asx HabIiofa-
snoch GoJiee BBICOKOE 3aMyTHeHHe aTtMocdephbl, ITT0-BHU-
IUMOMY, OGYCJIOBITEHHOE HAKOILIEHHEM YaCTHII a3po-
3019 10/l IIPU3eMHON TeMIlepaTypHOIl UHBepcueii
U PAacCIOI3aHUEeM TOPOJICKON «IMamKuy 3aTps3HeHN.
PesypTaThl cpaBHEHHWS TPOJOJIKAONINXCS — ITTKJIOB
CUHXPOHHBIX HAGJIONEeHN! B IBYX MyHKTaX CBUETEb-
crBoBasH, 4To eme B 2008 r. cyliecTBeHHBIX pa3JM4uii
B JINCTIEPCHOM COCTaBe a3po30Jid He HabJonaaoch [S8].
Ho unrtencuBHOe pa3Butne MHGPACTPYKTyphl B ToMcke
BO/IN3M AKaJEeMTOpo/JIKa B TOCJEYIONIIi TIepUO/] MPH-
BeJIO K 3aMETHOMY POCTY aHTPOIOT€HHOI a3PO30JIbHOI
Harpysku [59, 60].

KopoTko cyMMUpysI OCHOBHBIE Pe3yJbTAThl MHO-
TOJIETHUX WM3MepeHH!l B IPU3EMHOM CJIoe aTMocdephl,
OTMETHM, YTO Ha 3TOH OCHOBe OBLTH OIpeIesieHbl yC-
TONYUBbIE 3aKOHOMEPHOCTH MEKTO/IOBOIl, Ce30HHOI
U CYTOYHOU M3MEHYMBOCTU K0I(PDUIIUEHTOB paccessHus,
KOHIleHTpaluu U (GYHKIUU pacnpe/iesieHus] YacTUll 110
pasMepaM, KOHIIEHTPAIUN TIOTJIOIIAIOIIETO BeNeCTBA
YacTHUI[, UX TapaMeTpa KOHJEHCAIMOHHON aKTHBHOCTU
U TEePMOONTHYECKHX  XapakTepuctuk  (cM., Hampu-
Mep, [52—63]). Brepsble ObUIH BBIABJIEHBI YCJIOBHS
o6pasoBaHus HaHoUacTHI] (HYKJIEAI[MOHHBIX BCILIECKOB)
B NIPI3eMHOM cJoe atMocdepbl 60peanbHON 30HBI 3a-
nmagHolt Cubupu, Mpou3Be/eHa Kaaccu(UKaIsa BCILIe-
CKOB, OTIpe/leIeHbI WX OCHOBHBIE XapaKTePHUCTUKU
7 CTaTUCTHKA TOBTOpsgeMocTH [64—66].

HccaenoBanne AOT atmocdepbl
B Cubupu

OcHoBBIBasicb Ha pa3BuBaeMoil B MIHCTUTYyTe KOH-
LEMIUI <«ONTHYeCKOl moroabl» [67] u BBITEKalomiei
oTCcIo/la HEOOXOJIMMOCTH KOMILJIEKCHBIX —DPETryJISIPHBIX
HaOIIOZeHN, OTMETHM, YTO OJHUM H3 Haubojee BaiK-
HBIX acleKTOB W3y4YeHHs Pa3JNYHBIX MACIITaboB ee
TPOCTPAHCTBEHHO-BPEMEHHON W3MEHUYNBOCTU SIBJISETCS
Heo6XOIUMOCTDb TIOJTydeHus] HH(OpMaluun 0 XapakTe-
PUCTHKAaX aspo30JiI BO BceM cToja6e aTtMocdepsl.
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B kauecTBe Takoil XapaKTepUCTUKU WCIIOJb3YeTCS Be-
gmanHa AOT i pasHbIX JJIMH BOJH COJIHEYHOTO
cnektpa. [lo [JaHHBIM 030HOMETPUYECKUX CTAHITHI
crpaubl [68] a1 Beeit Tepputopun CCCP B MOA
6N Pa3pabOTaHBI KapThl paclpeieleHusT CIeKTPaIb-
HOIl TIPO3PavYHOCTH aTMOoCc(depbl U a3pPO30JBHOTO 0cCJIa6-
genns [69]. B artoii paboTe mig KaskIoTo Mecsdla Toaa
U JAad IIecTH JJWH BOJH B guamaszoHe A = 0,344—
0,627 MKM TIOKa3aHO, YTO HA TEPPUTOPHUH CTPAHBI Ha-
6so1aeTcs CJI0SKHOE, MHOTO30HAJTBHOE pacIpefieieHre
AQOT, BbIJIeIeHbI pailoHbI C ee TOBBIIIEHHbIME 3Have-
HUSIMH, a TaKKe ollpeJleIeHbl 30HbI MUHIMAJIbHBIX 3HA-
yennit. Ha ocHoBe pa3paGoTaHHBIX KapT U Pe3yJbTaTOB
CaMOJIETHOTO 30HAMPOBAHUS CYETHOH KOHIIEHTPAIINU
YACTHIL TPOBE/IEH AHATN3 COCTOSHILS 29PO30JIbHOI aTMO-
cepbl B Pa3aMYHBIX 6apUyecKUX 06pa30BaHUAX.

[Torpe6HOCTH HAYKW W MPAKTHKU OGYCTOBIIN Pa3-
BUTHE TPHOOPHOIl 6a3bl, M [T M3y4eHHUsS ONTHYECKUX
XapaKTepUCTUK B cTOJI6e atMocdephbl U MOC]eIyI0Nero
BOCCTAHOBJIEHHS TTapaMeTPOB MUKPOCTPYKTYPHI, (ak-
TOpa acUMMETPHUH WHIUKATPUCHI U aTb0e0 OTHOKPAT-
HOTO paccesHus aspo3ois (cM., Hanpumep, [70]) cramm
TITIPOKO UCIOJIb30BATHCS COTHEUHBIE (DOTOMETPHI.

WNsamepenus cuexkrpanbubix AOT B paifone Tomcka
(Akazemroposiok u o6cepatopust «MDoHOoBasg») Hava-
auch B 1992 r. ¢ nucnonp3oBaHHEM COJHEYHBIX (HOTO-
MetpoB Tuna SP (mmamazon cmekrpa 0,34—4 MEM),
paspa6oranubix B MOA CO PAH [71]. Bmarogaps
60Jiee TMMPOKOMY AMATa30Hy CIEKTpa 3THX (oTOMeT-
POB BIlEPBBIE TIOJIyY€HBI JaHHbBIE O CIIEKTPAJbHOU 3aBH-
cumoctu u usmenunBoctt AOT B 6mkueit UK-o61actu
crektpa [72]. 3HaunMbIM COOBITHEM [IISI Pa3BUTHUS
uccrenoBarmii AOT B 2001 1. crasa BcTpeda ¢ pyKo-
BozauteseM MexayHapoauoir cetu AERONET (https:
//aeronet.gsfc.nasa.gov,/) [73] Bpenrom Xoa6eHOM.
Ero oasHTy3ma3aM uw aKTUBHAA [JeATebHOCTh yiKe
B 2002 r. obecrieunn moamMcanue coryaameHns ¢ NASA
(GSFC, USA) o cosmanun mnoz pykosoactsom MOA
CO PAH pasBeTBieHHOIl ceTH (pOTOMETPHYECKIX W3-
mepennit  ADPOCUBHET wna Tteppuropun Poccun
(Tomck, ¢onosbie palionbr BOmu3u Akyrcka, Yccy-
puiicka, Mpkyrcka, Exatepun6ypra, 3BeHUTOpoja).

Anami3 usmenunBocté AOT B pa3amuHbIX Mac-
mrabax KosebaHuil mokasas [74—76]: B MHoroJserHeil
u3MenunBoctd AOT B MOCTBYJKAHWYECKUN TePHUOJ
(mocse 1994 r.) OTCYTCTBYeT TpPEHIOBas COCTABJIIO-
mas; camble Goubliime Bapuaiun (okojo 75%) o6y-
CJIOBJIEHBI CMEHOW BO3AYIIHBIX MacC W 6GapHiecKuX
06pa3oBaHNll; CIEAYIOMUM IO 3HAYNMOCTH SIBJISETCS
CE30HHBII XO0/l; MUHUMAJIbHBIH BKJAJ BHOCAT CYyTOUHBIE
koseGanng (10—20%). Ha ocHOBe MHOTOJIETHHX JaH-
HBIX TIPOBEJIeHa eTaTN3allusl CPEJHEr0 TOJ0BOTO X0/a
AOT [77]: mepBbIii MakcuMyM HabJII0faeTcs B Havase
mag (155 =0,25), BTOpoil — B mMioJle, a MHHUMYM —
B Hoa6pe (tg5=0,05). Hamraue pesynbTaToB pery-
JIIPHBIX HaOJIIOJJeHNil B Pa3HBIX TeorpadmyecKnx paii-
OHAX TI03BOJIUJIO He TOJbKO BBISIBUTH OCOOEHHOCTHU TIPO-
cTpaHcTBeHHOro pacupefesnenuss AOT B azuarckoil yac-
i Poccun, HO M pa3BuTh MeTOH (BJIIOUJ-JOKAIMU IS
BOCCTAHOBJIEHHS TIOJIS a9PO30JHHOTO 3aMYTHEHUS aTMO-
cepsl 1 ero TpaHchOPMAIIIH B TIPOIIEcCe TIepeMeleHs
BO3/IyIIHBIX Macc [78].

Onruko-MukpodusuyecKue
XapaKTEPUCTUKH IIMOB CHOMPCKHUX
JIECHBIX TOKapOB

ViMmynabcoM A1 Hayala HaMUX WCCIeTOBAHII
OTNITUYECKNX XapaKTEePUCTUK a’po3oJiell TopeHus OWo-
MAacCChI TTOCTYKUIN TMHUPOKO o6cykaaemble B 70—80 TT.
XX B. mpo6eMBl KJINMATHYeCKUX IIOCJe/ICTBHI Aep-
Hoit Boitabl [79]. B cBoio ouepenb, B Cubupu mbIMbI
MPUPOHBIX TIOKAPOB B TEIJIOE BPeMs TOJa SBJISIOTCS
HEOTheMJIEMOI COCTaBJIAIONIEl «a3PO30JbHOI TTOTOIbI»
", CJeJ0BaTe/JbHO, Ba’KHBIM KIMNMATHYECKH 3HAUYIMbBIM
(akropom (110 JaHHBIM MOHUTOPHUHIA HAa BCEX CTAHI[H-
X, B 9TOT TepPHUOJ] AbIMHAsI MIJIa HaGJII0aeTcs B Cpell-
HeM okosio 40 aueii) (cm., nampumep, [80, 81]). 3a
npomenmne gecarusnetuss 8 MOA CO PAH nposenen
OOJIBIION IMKJ HCCJIEJOBAHUI OINTUYECKUX CBOIICTB
U MUKPOCTPYKTYPBI JBIMOBBIX a3P030Jieil Mpu TMOCTYI-
JIEHUU B PeruoH muieiipoB ABIMOB CHOMPCKUX JIECHBIX
MOKApOB U B KOHTPOJUPYEMBIX YCJIOBUSIX DoJsbiioit
asposobHoii kamepbl (BAK). KoMILieKkcHble SKCIIepH-
MeHTbl B BAK 1o03Bosin BIlepBble YCTAHOBHUTDL, UTO
TeMIePATYPHBI PEXKUM TOPEHUST SIBJSETCS OIpeesis-
oM (GakTopoM (HOPMUPOBAHUS ONTHYECKUX W MUK-
podu3NIeCKNX CBONCTB ABIMOBBIX asposoJieit [82].
ITokazaHo, YTO PEXUM ILJIAMEHHOTO TOPEHUS JIECHBIX
TOPIOYNX MaTepUuajioB SBJSIETCS OCHOBHBIM HMCTOYHM-
KOM TeHepalluy YacCTHUI[ C BBICOKHM COJIeP;KAaHUEM II0-
riomaonero BemecrBa (aabbeso OJHOKPATHOIO pac-
cesgHua 10 o ~ 0,3—0,4) ¥ BBICOKMM 3HayeHHeM IIapa-
MeTpa KOHJIEHCAITMOHHON aKTUBHOCTH dYacTuil y ~ 0,5.
B pesxnme nuposnsa (TieHus), Hao6opoT, o6pasyercs
60JIbIIIOEe KOJIMYECTBO YACTHUI[ CO CAAOBIM IIOTJION[EHIEM
(o = 0,9—1,0) u Hu3KOIl KOHJEHCAI[IOHHOI aKTHBHOCTH
(y <0,1) [83].

HepnaBuue uccienoBanust  (QU3NKO-XUMUYECKHUX
XapaKTepUCTUK [bIMOB TOATBEPANIN OIPeIeSIONIyIo
pOJIb peskIMa TopeHHs B (popMupoBaHUN MOpdOIOTHN
U XUMUYECKOTO COCTaBa [IBIMOBBIX a’po3oJieil. Ycra-
HOBJIEHO, YTO YACTHIIBI JBIMOB OTKPBITOTO TOPEHUS OT-
JIMYAIOTCST BBICOKOW KOHIIEHTpaIinell TOHKOINCTIEPCHBIX
YACTHIl CaXKU ¢ MopoJiorneil arjoMepaToB MepBUYHBIX
YACTHUIT W HUBKAM OTHOIIEHNEM OPTAHUYEeCKOTO VTJie-
poma (OC) k anementomy (EC), uTo u ompejesser
6OJIBIIYIO  MOTJIONIATENBHYIO CIOCOOHOCTH BUIMMOTO
u3nydeHus. [IbpIMBI TaeHus 06JajaioT cJaGbIM MOTJIO-
IIeHNeM WU3-32 JOMHUHUPYIOIIEl TPyl OPraHNYecKuX
yacrull ¢ BicokuM otHomrennem OC/EC [84, 85].

V3Mepernsa XapaKTepHUCTHK a3dpO30JbHOTO pac-
CesiHMS W TIOTJIONeHus B mielipax IbIMOB CHOUPCKUX
JIECHBIX TI0KapoB, nocrynaommx B ToMmckuil peruos,
MMOKa3aJl, YTO TPUXO/] JBIMHOI MIJIbI COPOBOKIAETCS
YMeHbIIIEHIEM OTHOCHTEJBHOTO COJEPIKAHUS TOTJIOMIAIO-
niero BeriecTBa («cam») B 4YaCTHIAX P=MBCeq/ My,
(M — MaccoBasi KOHIIEHTpaIsi CyOMUKPOHHOTO a3po-
30711 B CyXOH OCHOBe 4acTHIl). BbLIO MPEIJI0oKEeHO
ncrnonb3oBath 3HaveHnsA P mmwke 0,05 xak nHDOpMa-
IUOHHBIN TPU3HAK I WHAWKAINN TTPUXOJa IBIMHOM
MIJIBl B pailoH U3MepeHHil. JTOT KpHUTepuil MpUMeHS-
eTCd HaMH B IIOBCEJHEBHOM aHA/IM3€ JAaHHBIX MOHHUTO-
punra [86].
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HccaenoBaHue ONTHYECKHUX CBOICTB
U MUKPO(U3NYECKOTO COCTaBa
aTMoc(epHOro a3po30Ji HaJl OKEaHOM

Emme B XX B. 6bLT MpoBejieH 6OJBINON 00beM UCCIe-
JTIOBaHUI MeXaHW3MOB TeHepaIlni YaCcTHUI] C TIOBEPXHOCTH
MOpcKo#l Bozibt (M., Hanpumep, [ 15, 17]). Ho yuurbiBas
UCKJIIOYUTEIbHO BakKHYI0 (2 BEPOSTHO U PEIIaloNlyio)
pPOJIb OKeaHa B KJIMMATHYECKOI cucTeMe TjiaHeThl [87],
cJie[IyeT OTMETUTH, UTO paHee MPe/TI0KEHHBIE a3PO30JIb-
HbIe MOJIeJIN Y3Ke He MOTYT 006eCIleuUTb OIIEHKY pajua-
IIUOHHBIX XapaKTePUCTUK aTMOCHEPHOTO a’3po30Jis st
pellleHns KJANMaTHYecKnX 3agad. OKeaH, 3aHUMAIOMNI
6omee 70% TUIOMAAN TITAHETHI U O6JIAJAIONUiT BBICO-
KOH TeIJIOEMKOCTBIO, C OJHOH CTOPOHBI, SBJIAETCI
UHEepLYOHHOH cpefoif, HakalJIuBaollell TeIIOBYIO
9HEPTUIO, & C JI[PYTOil — CJIYKUT TJIABHBIM HCTOYHIKOM
MOCTYIUIEHUST B aTMocepy Hanbojiee CUIBHOTO MapPHU-
koBoro raza (H,O). MIMeHHO aTH CBOICTBA OMpeesIsioT
caMble BBICOKHE TPeGOBaHUS K TOYHOCTH pacyeTa IOTO-
KOB H3JIyYeHU:, TIPUXOSIINETO HA TOBEPXHOCTh OKEaHa,
I pellleHNs KJINMaTHdecKnX 3agad. OTMeTHM, dTO
GOJIBIITITHCTBO TOJIYYEHHBIX paHee JAHHBIX H3MepeHuit
OTNTUYECKNX W MUKPOPUINIECKIX XaPAKTEPUCTUK MOP-
CKOTO 2a3p030J1 M Pa3pabGOTAHHBIX a3PO30JBHBIX MO-
JleJieii He cojepKaT CBeJeHUI O ero IOIJIOMIAI0IINX
cBoiicTBaX Kak B IPHUBOJHOM CcJioe, TaK W IO Bcei
TOJIIIE aTMOC(EPHI.

Y4uuThiBasg aKTyaJbHOCTb 3TOH MPOG6JEeMbI, Halll
koJiekTuB coBMecTHo ¢ AAHUU u MO PAH yxe
30 mer BeleT 3KCHEIWIINOHHBIE WHCCJEJIOBAHUS a3po-
30JIbHBIX XapaKTePUCTHK B PA3JMYHBIX paifoHax Mu-
poBoro okeana (puc. 1). B u3MepeHHsX NapaMeTpoB
asposonst (AOT, QyHKIMH pachpejeNeHns JacTUIl 110
pasMepaM M KOHLEHTpaIUH ITIOTJIOIAIOIIEr0 BENlecTBa)
UCTIOIb3Y€eTCS] KOMILIEKT TIPUOGOPOB, COCTOSIIHMI 13
MOPTATHBHBIX COJHEYHBIX oroMeTpoB, SPM u/min
Microtops 11, cuerunmkoB wacturr A3-10 u asrasomer-
poB MJIA. Ha nepsom srame (1989—1996 rr.) usyuya-
JINCH 0COGEHHOCTH TPOCTPAHCTBEHHOTO pPacIipe/eTeHIs
AOT B pasauunbix pafionax Armanturu (10° 1o.11.,
60° c.11.), BJIMsAHNE BBIHOCOB KOHTUHEHTAJIBHOTO aspo-
30/ M JWHAMUKA <a3PO30JbHOTO 06JaKay IMocje W3-
Bep:KeHHs ByJkaHa [ImHaTy60. BbLIm BrepBble MOJY-
YeHBI CTATUCTUYeCKH OOOCHOBAHHBIE [laHHbBIE CITEK-
TpasbHoll 3aBucuMocty AOT B mHpPOKOM AHMana3zoHe
crektpa (0,34—4 MKM) ¥ IpOBeleHO paiioHUpOBaHUE
AOT mnan Ceepnoit u llenTpanbHoil ATIaHTHKOI
[88, 89]. PesysbTaThl CyOBBIX U3MEPEHUIl CIIOIb30BA-
JINCh B BaJMJAIMH CIOYTHUKOBBIX AJITOPHUTMOB BOCCTa-
HoBsieHus AOT Has okeaHOM B paMKaX MesK/JYHapOIHO-
ro corpyaandectBa [90—93]. /lanmpHefimuM pas3BUTHEM
cTayo yyacrtue B mporpamMe Maritime Aerosol Network
[94], saBnsromeiicas wommonentoit cetn AERONET.
OcHoBoil mpu co3ganuu  6asbl  gaHHBIX MAN/
AERONET mocayxumn pe3yabTaTbl HAaIIUX U3Mepe-
i AOT ¢oromerpamu Microtops B 2004 r. K na-
crosiieMy BpeMenu Ha caiitre MAN/AERONET nako-
IJIEHbI JaHHbIE U3MePEHUil pa3HbIX aBTOPOB MPUMEPHO
B 400 skcmegnumax (peificax) B pasimuHbIX pailoHax
okeana. IlomydyenHass wuHQoOpMaNUSg HUCTOIb3YyeTCS

B 3aJlayaX KOCMHYECKOTO 30HIUPOBAHUSA W CJYKHUT
OCHOBOI [/IT pa3paGoOTKN W TeCTHPOBAHUS Mo/leseit
arMocdepHOTro asposond [95].

Cosmannasg 6a3a JaHHBIX Ha CETOAHANTHWI TeHb
HanboJiee TIPe/CTaBUTENbHA TI0 COBOKYMHOCTH Xapak-
tepuctuk asposons (crexrpasbhbie AOT, KoHLEHTpa-
MM a’po30Jisd M CayKW, MOHHBIN cocTaB) W reorpadu-
4ecKOMy oxBatry: 46 sKcreJWInii B YeTbIpeX OKeaHaxX
U JaHHbIE M3MepeHHH Ha mosApHbIX crannusax (Ba-
penulypr, Tukcu, Mpic Bapadosa, MupHbiil, BocTok).
AHATN3 TOYYeHHBIX JAHHBIX MOKA3aJ, YTO YacTb Ba-
puanuii XapaKTepUCTUK a3P030JiI 0OYCJIOBJIeHA 3aBU-
CUMOCTBIO OT CKOPOCTH BeTpa M BJAKHOCTH, HO OC-
HOBHOE BJIMSHHE Ha MEXKCYTOUHYI0 M3MEHYUBOCTD
¥ TIPOCTPAHCTBEHHbIE HEOHOPOJIHOCTH OKA3bIBAIOT BbI-
HOCBI B MOPCKYIO aTMoc(hepy KOHTHHEHTAJIBHBIX a3P030-
Jieft pasamyHoro Tuma. Ha ocHOBe MHOTOJIETHUX HCCJIe-
JIOBaHUI BIIEpBBIE OIpe/ieJIeHO CcpeHee NIMPOTHOE
pacnpesenenne (c maroMm 5°) XapaKTePHCTUK adPO30JIsI
B Bocrounoit Atnantuke ot Jla-Manma go AHTapk-
tuael [96] W TIpeAsoKeHBI OIMIUPUUYECKHE MOJIEH
30HAJBHOTO pacnpezenenus [97].

B ycaoBugx 6bICTPBIX KIUMATHUECKUX U3MeHeHUt
HanGoJsiee OCTPO CTOUT 3ajada OmpeeseHus (HU3MKO-
XUMUYECKNX XaPAKTEPUCTUK a9PO30JIsI B BBICOKOTITHPOT-
HBIX paiioHax okeaHa [98]. Oco6oe 3HaueHUEe TPUIAETCS
U3YYEHUIO MOTJIONAoNero aspo3osisd [99], KoTopbrit
CHIKaeT Kak abbesio OJHOKPATHOTO PACCeSTHHS adpo-
30JI1, TaKk W aJbOel0 CHEeKHOTO TOoKpoBa. Ha ocHoBe
pPe3yJIbTATOB  HECKOJBKUX OKCIIEAUIUN  BBIMTOJHEHDBI
TepBble OIEHKHW CpPeIHEro pachpeeseHus aspo30Jisd
Haj apkTudeckumu Mopsmu (ot Bapenuesa go Uykor-
ckoro) [100]. Tlokazano, 4TO GOJIBIIMHCTBO XapaKTepH-
CTHK yMeHblIaercs ¢ 3anajga Ha Boctok: AOT (0,5 MKM)
yMenblaetrca oT 0,078 mo 0,028, xoHLeHTpaluu aspo-
3009 — ot 3,2 10 1,4 em™3, KOHIIEHTpaIuu caxu — ot 40
10 20 Hr - M. B 2009 u 2011 . BIIEPBBIE TTPOBE/IEHBI
VHUKAJTbHbIE HAGJIIONEHNS XapaKTePUCTHK ITPU3EMHOTO
a’p030Jid Ha POCCHIICKONW aHTapKTUYECKON CTaHITHH
«BocTok». Bputo o6HapyskeHO, YTO MUHUMYM KOHIIEH-
Tpammii asposonsa m caxm (0,43 eM? uw 10 mr-m
COOTBETCTBEHHO) Ha6II0/1aeTCsl B MIOHE — aBTYCTE, a MaK-
cumyMm (0,99 cM™ um 19 Hr- M COOTBETCTBEHHO) —
B HOsI6pe — ampeste [101].

CamoJieT-1a60paTopusi B MCCJIEJOBaHUH
aspo3oisi B Tponocdepe 3anaaHoi
Cu6upu u Poccwuiickoii cybapKTuku

Kaxk yxe ormeuasnoch, B 1997 r. 6bLT HauaT IIUKJI
eKeMeCSIUYHbIX KOMILJIEKCHBIX WUCCJIe/JOBAaHMII COCTaBa
tTporiochepbl ¢ TPUMEHEHHEM caMoJieTa-1aboparo-
puu [38] ma 1ore HoBocubupckoii 061. (moc. 3aBbsio-
BO). B oT/IMYME OT caMOJIETHBIX U3MepeHHi, MTPOBO/IH-
MbIX B mepuon 1986—1988 rr., 3mech GbLIM BKJIIOUYEHBI
U3MepeHUsT TOTJIONIAIONIETO BelllecTBa B cocTaBe cyo6-
MUKDPOHHOI (pakuuu asposossi. CornocraBjieHue JaH-
HBIX ABYX IUKJIOB Hab6moxenuii, 1986—1988 u 1997—
2016 rr., TIOKa3aJ0, YTO BBICOTHBIE TIpodiin Koadbu-
IIHEeHTa a3PO30JIbHOTO PACCESHI XOPOIIO COTIACYIOTCS
ZIpYT ¢ ApyroM. JToT (GaKT Jaj OCHOBAHUE 3aKJIOYUTD,
YTO W JaHHBIE IO TOTJIOMIAIINM CBONUCTBAM a3p030Jsd
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BIIOJIHE a/IEKBATHO OIMCBIBAIOT €r0 XapaKTePUCTHKU
B HCCJIeIyeMOM peTHOHe, OTPa’KaloT OCHOBHBIE YePTHI
«23PO30JIbHOIl TIOTOJBI> U MOTYT OBITH UCIIOJIH30BAHBI
npu paspaboTKe aMmmupuueckux mozeseit [102—105].

g uccnemoBaHus asposond B Tpomocdepe Poc-
cuiickoii cyb6apkruku B 2008 r. B paMKax MeKIyHapO.Ii-
Horo moasapHoro roga u npoektoB POLARCAT (coBme-
ctio ¢ Norsk institutt for luftforskning, Hopserus)
u YAK-AEROSIB [106] (coBmectro ¢ HITHU, ®pan-
1ist) GBLIM BBITOJHEHDBI [Ba I[MKJIA MaplIPyTHOTO ca-
MOJIETHOTO 30HIMUPOBAHUSA B HPUIOJSPHBIX IMIHPOTAX.
[epsbiii peiic (¢ 7 mo 12 uioHA) IPOXOAUI 10 MaPILIPY-
Ty HoBocubupck — Canexapa — Xartaara — Hokypax —
IIeBex — Yokypamax — Axyrck — MupHblii, Bropoil peiic
(c 21 mo 29 wmions) — mo mapmpyry HoBocubupck —
Mupmubrii — AxyTtck — Jleuck — Bpatck. OtmeTtuM, 4TO
Ha TPUIIOJSIPHBIX MapIHIPYTHBIX ydYacTKaX XaTaHra —
Yoxkypaax u Hokypaax — [leBek — Hokypaax IoJeTbl
BBITIOTHAJIACH B YCJIOBHAX 3KCTPEMAJIBHO BBICOKOIT
TIPO3PAYHOCTH. 3/1eCh HA BCeX BBICOTAX OBLTH 3aperiu-
CTPUPOBAHBI MpeJIeIbHO HI3KIe YPOBHHU KOHIIEHTPAIINN
aspososiss  (MeHee 1 Mkr/mM°) u  «caxku» (okoso
0,05 Mxr/m®). PaHee He BCTpeYeHHOH HAMH HHTepeC-
HOI 0COGEHHOCTHIO paciipeieienust Koadduinenta pac-
CesSTHUS W MAcCCOBOIW KOHIEHTPAIUU <«CAXKU» MO BBICOTE
OB UHBEPCHBIN XapakTep NPOQUs, TP KOTOPOM OT
MPU3EMHOTO CJI0S1 0 7 KM HabJioJaIcs POCT 3HAYeHU i
3THX TapaMeTpoB ¢ BBICOTOI. Bosee Toro, MUHUMAJb-
Hble 3HAYeHUS OTHOUIEHHS MAacCOBOIl KOHIIEHTPAIINU
HOIJIONIAIONIEr0 a9po30JiA K ero obuieil macce (mapa-
MeTp P) Habmogaauch B HUXKHEM cJioe aTtMocdepsl,
a BBIIEe 3 KM PETHCTPUPOBAJINICH OT/EJbHBIE CJIOU, TEe
P nocruran snavenuit 0,10—0,15. It dakxTel cBUIe-
TEJTbCTBYIOT O TOM, UTO B MPU3eMHOM cCJioe aTMoc(ephl
B otux muporax (70—72° c.1u.), BO-TIEPBBIX, OTCYTCT-
BYIOT Kakue JUGO UCTOYHUKHU TIOTJIOMIAIOIIETO A3PO30JIsI
7, BO-BTOPBIX, BBICOKWE 3HaueHUs P Ha GOJBbIMNX BbI-
COTaxX CBU/IETENBCTBYIOT O TOCTYILJIEHUN B 3TOT PETUOH
3arpSI3HEHHOTO BO3/yXa OT VAAJeHHBIX TIPOMBIILIEH-
HBIX UCTOYHUKOB (HANlOMHHUM, YTO B HPUPOJAHBIX IO-
skapax P < 0,5 [86]). Ilpomo/keHne IMKIa HCCAEL0-
Banuit YAK-AEROSIB B ampene 2010 u B wuiose
2013 r. mo wmapumpyrty HoBocubupck — MupHblii —
Axytck — Jlenck — HoBocubupcek mokasano, 4YTO BesH-
YIHBI a3PO30JbHBIX XapaKTEPHCTUK, 3apeTUCTPUPO-
BAHHBIX 3/IeCh B BECEHHUX W JIETHUX YCJIOBUSAX, BIIOJTHE
COOTBETCTBOBAJIH CPETHEMY PETUOHATBHOMY COCTOSTHIIO
atMocdepbl.

15—17 okrsi6ps 2014 . GbLIN BBIIOJHEHBI YETBIPE
moJjeta camoJieta-1aboparopuu B Poccuiickyio cy6apk-
™Ky K Kapckomy wmoproo (55,0—74,8°c.ur., 61,3—
82,9°8.1.): Ne 1 — HoBocubupck — Canexapza; Ne 2 —
Canexapn — Kapckoe  Mope  (BOCTOUHBIH — CceKToOp,
cesepHee moc. JJukcon) — Canexapz; Ne 3 — Canexapy —
Kapckoe Mope (3amagublii cektop, oskHee o-Ba Hosast
3emna) — Canexapa; Ne 4 — Canexapa— Hosocu-
6upck. OTMeTHM, 4YTO Ha BCeX YyYacTKaX MapIIpyTa
B aTOT mepuoj, kKak u B moJsietax 2008 r., Ha BbICOTax
4—6 kM HabJII0IAaTICh MaKcuMyMbl TapaMerpa P~ 0,10—
0,18, 9TO CBUIETENBCTBYET O MOCTYIIEHNN B aTMOCc(epy
HaJ akBaTopumeil Kapckoro Mopd TiieiichoB MPOMBIII-
JIEHHBIX 3aTPSI3HEHUI.

YHUKaTbHBIE pe3yJIbTaThl ObLIN TIONyYeHBI B ca-
MoJleTHOH skcneanmuu ¢ 31 utona no 1 aBrycra 2012 r.
no MapmpyTy HoBocubupck — Tomck — AxyTck — Ho-
BOCHOUPCK, KOTOpas MPOBOJANIACH B YCJOBUSX IKC-
TPEMAJIBHO CUJIBHBIX MPUPOJHBIX MOKAPOB HA OOIIUP-
Hoit Tepputopun ToMmckoil 06., KpacHosipckoro Kpas
u SAxyruu. Bo BpeMs aTHX T0/eTOB GbLia coOOpaHa MH-
¢opMang 0 KoMILIeKce ONTHYECKNX U MUKpO(U3Nde-
CKHUX XapaKTepPHCTHK KaK B <«(OHOBBIX» YCJIOBUSX aT-
Mocdepnt 3amagnoit Cu6UpH 1 B apKTHUECKUX paifoHax
CTpaHbl, TaK W TIPU BO3JIEHCTBUM TMOKAPOB Pa3THUHOMN
morqaoctu [107].

Pe3yabTaThl caMOJIETHBIX M3MeEPeHHH ONTHYECKUX
U MHUKPOMU3NIECKIX XAPAKTEPUCTUK adPO30Js B Tie-
PHOJI TIOKapOB MO3BOJIINA KOJHYECTBEHHO OIEHHUTD
MOIIHOCTb UCTOYHUKOB ¥ 3BOJIOIUIO IbIMOBBIX IILIEii-
¢oB [108]. ITogpobHas mHGOPMAII 0 KOHIEHTPAIINU
U pacrpejieleHUN CaKeBbIX dYacTull 1o BbicoTe [109]
6bLIa WCTIOTh30BaHA TIPW aHAJIN3e WCTOYHUKOB, TPO-
CTPAHCTBEHHBIX U BPEeMEHHBIX Bapualuii B BO3IyXe
ceBepHbIX paitoHoB Poccum [110, 111], a Takxe mia
Bepu@UKAINHN CIIyTHIKOBBIX METO/IOB OILI€HKH TOCTYII-
JIEHUsI Ca)kil B TIepHoj cubupcKux moskapos [112]. Pe-
3YJIbTaTbl YUCJIEHHOTO MOJEJUPOBAHMUSI, MPOBEJIEHHOTO
Ha OCHOBE BOCCTAHOBJIEHHBIX PaJUAIIOHHO-3HAUUMBIX
XapaKTepUCTHK aspo30Jis B Tpolocdepe MO sMIUpHye-
CKUM Ha3eMHBIM U CaMOJIETHBIM JaHHBIM s <«(oHO-
BOTO» U <«3aJbIMJIEHHOTO» COCTOSTHWI, TOKAa3aJM, UTO
CYTOUHBIN Je(pUIUT CyMMapHOI COTHETHON paIuaIini,
0OyCJIOBJIEHHBINl ~ MOSIBJIEHUEM ONTHYECKHW TLIOTHOTO
IbIMa Ha YyPOBHE TOJCTUJIAIONIEN TOBEPXHOCTH, CO-
craBister okoso 13 Mk/M? [113], u, ciemoBaTesbHO,
JIBIMHAST MTJIa BBICTYIIA€T KaK BBIXOJKUBAIOUINN (hak-
top. B TO ke BpeMs Hasmume GOJBIIOTO KOJMYECTBA
TOTJIONIAIONINX YacTHII B aTtMocdepe TPUBOIUT K Ha-
TPeBY IEHTPAJIBHON YacTH IBIMOBOTO CJIOSI Ha BBICOTaX
3—4 kKM, T/He uU3MeHeHUEe TeMIepaTypbl 3a CYTKH
COCTaBJIET OKOJIO 2,3 °C IIPH Ty = 2, JocTHTAL 5,5 °C
OPH  Thyyy = 4, CHOCOGCTBYSI yBeJUYEHHUIO BpeMeHU
SKU3HU JBIMHOW MTJIBI, UTO OJUKHO OBITH YUTEHO TIPH
TporHo3e ee pacnpocTpaHerna [114].

3ak/oueHue

B mociennne gecaTuieTuss oco60e BHUMaHUE yde-
HBIX COCPEIOTOYEHO Ha MCCJIEJOBAHUM BKJIAJa OPraHU-
YeCKHUX BENIECTB B COCTAB a3PO30JIS B YCJIOBUSX Peasb-
Hoil aTMocdepbl — 3To TpobJieMa, KoTopasi M Ha Cero-
QHAIHKG geHb caabo usydera (cM., Hanpumep, [115]).
C 2013r. 8 IOA CO PAH B corpyaHuuecrse
¢ UXH, UXKI u UBM MI' CO PAH rakxe peanusy-
eTcs mporpamMa « Opranmueckuii a3po30Jib B atMocdepe
Cubupn u Apkrukus» [116—120]. Kak moka3biBaioT pe-
3yJIbTaThl COBPEMEHHBIX HcciepoBaHuii (cM., Hampu-
Mep, [116]), 10/ opraHnYecKuX coeJMHEHHH B Macco-
BOIl KOHIIEHTpAI CyOMUKPOHHBIX YaCTHI[ BapbUPYeT-
csa or 20 1o 70%, a B MHUKDO/HCIEPCHOM JIMAIa30He
pasMepoB MokeT gocturatb 90% (!). Bbuto BbISICHEHO,
YTO OpPTaHWYeCcKas COCTABJIAIONIAS 3TUX YaCTUI] B 6OJIb-
TITITHCTBE CBOEM COJIEP;KUT BOAOPACTBOPUMBIE COe/NHE-
uusg (cM., Hampumep, [121]). OTu daxTbl 3acTaBisiOT
T0-HOBOMY WHTEPIPETUPOBATh HEKOTOPbIE YCTOSBINTE-
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CsI TOYKW 3peHHs Ha UCTOYHUKU U MEeXaHU3MBI POXKe-
HU YaCTHUIl B IIPOIIECCE «Ta3—dacTuia» (IIpu TeopeTH-
YeCKOM OIMCAHUU 3TOTO TIpollecca 0 CUX Top He
BBISICHEHA pOJIb MApOB BOJbI HAa HAYaJbHOW CTaguu
00pa3oBaHMsl 3apOJbIIa M HOCJeAYIONel cTaJnu Kia-
CTepU3ALNIL).

O6parumest kK 1urate u3 paborsr I.B. Posen-
6epra: «Ilo maHHBIM XpoMarorpadpuvecKux u3MepeHuit
®. Yenra (F.W. Went), A0Ka3aBIINX, YTO, BO BCAKOM
cydae, 3HAYHMTENbHAs YacTb sijiep AITKeHa SIBJISIETCS
OGUOTEeHHOIl WM aHTPOIOTEHHOMN, CPeIHSIST KOHIIEHTpa-
IUsT TPOAYKTOB paclajla TepPHeHOIOJO0OHBIX BeIeCTB
B atMocdepe cocTapisgeT okouo 104 Mxr/ M® (1.e. O
pamka 10° Tomm Bo BceM o6beMe arMocdepb)
n obmasg WX TPOAYKIMS Ha 3eMHOM Imape OJIM3Ka
k 5—10% ronn B rog. <..> [Tpencrasasiercss, 4To usyye-
HHUe TIPUPOJBI M IPOUCXOKIEHN sep AliTKeHa I MeXa-
HU3Ma WX pa3pacTaHus B TIPUCYTCTBUU aTtMochepHOit
BJIATH CTAHOBHTCS, TaKMM 06pa3oM, OJHOI M3 BaKHell-
muX Mpo6JIeM He TOJBKO ONTUKU, HO M TEPMOAMHAMUKI
U XUMUU atMocdepHOro aspo3ond, MO0, KaKk Telepb
JCHO, sAapa AfiTKeHa BBICTYTAIOT KaK OJWH W3 BaXK-
HefmmX (HhaKTOPOB, OMPENEJITIONINX X0/l KOHIEeHCAIH-
OHHBIX, a TeM CaMbIM W MOTO/[006pa3yoNnX MPOIlec-
coB» [5]. TlomuepkHeM, 4YTO OCMBICJIEHHE 3TOW IPO-
6eMbl W ee BAKHOCTU [T TIOHUMAHUS <KU3HU
a’pososisg» o6cyskaaercs B pabore 1968 r.

ITepBble pe3ybTaThl U3MepeHUil TPUPOAHBIX HOTO-
XIMIYECKHX JIBIMOK OBbLIH omy6inKoBaHbl B 1976 1. [121].
Ho monago6uinch emte gorne TOAbI 10 Havaga ITHPO-
KOMACIITAaOHBIX WCCAeTOBAHUN W TOJTyYeHUS HaJexX-
HBIX pe3yJabTaToB [122]. IToT mpuMep, Ha HAII B3I,
OYeHb SPKO TMOKA3bIBaeT, HACKOJbKO MHOTOTPaHeH
00bEKT HUCCJEeOBAaHUS ¥ CKOJBKO BpPEMEHH U Tpyla
YYEHBIX HEOOXOIUMO [Jisl CO3/IaHUs a[eKBaTHOW MpH-
60opHOiT 6a3bl U TPOBeNeHUs JIUTETbHBIX U3MepeHuit
JUISL TOCTIKEHUST HOBBIX Pe3yJIbTaTOB.

3aBepmias 0630p, HajeeMcs, YTO 3TOT MaTepHaJl
u 6ubmorpacdust 6yayT MoJe3HbI MOJIOABIM HAYYHBIM CO-
TPYAHUKAM, HAYMHAIOIIIM CBOIl MyTh, B MONCKE HHTEPEC-
HBIX M Ba)KHBIX 33J1a4 U3y4eHUs adpo30Jist B atMocdepe.

B 3axuiouenne aBTOPHI CTATbU CepAeYHO Oarona-
pAT GOJBINONH KOJIEKTHB COTPYAHUKOB WHCTHTYTA,
KOTOpBIe Ha TPOTsIKeHNN BeeX S0 JIeT Ha pa3HbIX JTamax
y4acTBOBAJIN B PAa3BUTHH METOJOJIOTHH, CO3JaHUN
ammaparypbl U JeJUIH BMecTe CO BCeMHU YAaul 1 MHOTO-
YHcJIeHHbIE TPYAHOCTH. TakKe ciieayer 0co60 OTMETUTD,
YTO MPOJABUIKeHNE ObLI0 GBI HEBO3MOXKHO 6e3 TeCHOTO,
JIPY>KeCTBEHHOTO COTPY/IHUYECTBA CO MHOTUMU KOJITEK-
THBaMU OTEYEeCTBEHHBIX M 3apyOeKHBIX HAyUYHBIX Opra-
Husanuii. BceM y4eHBIM, ¢ KOTOPbBIMEH MbI BMecTe paGo-
Tall B KCIEAUINSAX, BCTPEYATHCh Ha KOH(MEPEHIINIX,
CTIOPHJIN 1 OOMEHUBAJIUCH UJESIMU, TOTOBUIN TTyGJINKa-
1Y, paboTajn HAJ COBMECTHBIMH IIPOEKTAMH — Halla
riy6oKasl IpU3HATETbHOCTD.

O6cy:xaaeMble B paboTe pe3yabTaThl ObLIH TOJY-
yeHbl B paMKaX ocHOBHOII Tematuku MOA CO PAH
U B pa3Hble To/bl o iepkanbl rpanTamu POOU, DIIII,
nporpammamu PAH u CO PAH. Ilomxydenune B 2019 .
(unancuposanus 110 poekty PH® (cornamenue Ne 19-
77-20092) B HomuHauu «IIpoBeseHne uccae0BaHui Ha
6ase cyIecTByiollell HayYHOIl HHPPACTPYKTYPBI MHPO-
BOTO YPOBHST», HECOMHEHHO, 6YeT CIOCOOCTBOBATD pas-

BHTHIO H3yYeHHWS TaKOTO YHHUKAJIbHOTO O6BeKTa, Kak
arMocdepHbIil a3p030JTh.
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In the work dedicated to the 50th anniversary of V.E. Zuev Institute of Atmospheric Optics SB RAS, re-
view of experimental studies that have identified important stages in the development of a comprehensive study
of aerosol life in the atmosphere is presented in a certain chronology. The main results of a series of expedition-
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geographical regions of the oceans are briefly discussed.

A modern set of methods and equipment that we use to measure aerosol characteristics in the monitoring
mode at the network of TAO SB RAS stations is described. The results of long-term studies of tropospheric

aerosol using aircraft laboratory are presented.
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