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[lo naHHBIM CaMOJIETHOTO 30HAMPOBAHUS HMCCJELYETCS M3MEHEHHE COCTaBa BO3/yXa IIPH IIepexoje M3 TPOIo-
cdepsl B cTparocdepy. AHAIN3NPYETCS paciipejieieHIIe CeMU ra3oB, AUCIIEPCHOTO U XUMUYECKOTO COCTaBa adpo30Jis.
[Tokasano, 4ro npu nepeceyennn tpononaysbl cogepskanune H,O, CO u CH; pesko ymenbinaercs, a Oz NO,
U CYeTHas KOHIIEHTPAIUS aspo30Jist, HAa000pPOT, YBEINYUBAIOTCS. B a7€eMEeHTHOM cocTaBe HaJl TPOIOIAY30H OMH-
nHupyer Si, B monHoM — SO7~. B Ttponocdepe ke npeobranaor teppurennsie aaementsl Al, Cu, Fe, a cpenu no-
HOB Ha0OD W3 HECKOJbKHX COEAMHEHW, M3MEHSIONIMIICS 1O pernoHaM. BbIsBJeHbI TakKe 3aMeTHbIE Pa3JIMYHs

B [JMCIIEPCHOM COCTaB€ 4YaCTHII.

Kntouesuie ciosa: armocdepa, asposoJib, BO3AYX, BEPTUKAIbHOE pACIpe/ieeHne, ra3bl, cocTas, crparocdepa,
tpomocdepa; atmosphere, aerosol, air, vertical distribution, gases, composition, stratosphere, troposphere.

BBeaenue

Crparocdepa u Tporocdepa — OCHOBHBIE CJIOU, KO-
TOPbIE OIPEEIAIOT 3HAUUTENbHYIO YaCTh aTMOC(EPHbIX
IIPOIleCCcOB Ha Haiell mrasere. Mexay HUMM HaXOJHT-
cs Tponolay3a — CJ0H, MMM YCTOHYMBYIO CTpa-
TH(UKAINIO W 3aTPYIHAOMNN 06MEeH BO3LYXOM MEXIy
crnosmu [1]. Kak ciaemctsue, coctaB Bo3ayxa B CTPATo-
cepe u Tpomocdepe HECKOTBKO pazandaercs [2—4].
OjHako Tpomonaysa He SIBJSETCS HelNpOHHUIAeMOIl,
U MO3TOMY MEXKIy O0O0MMHU CJOSIMU MIPOUCXOAUT 0OMEH
npuMecamu. IlogpobHeitmuii 0630p TaKWX IPOIECCOB
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npuBeZieH B [5]. O6MeH ycuinBaercss B 30HE KPYITHO-
MacmTaOHbIX CHHONTHYECKUX 00beKTOB [6—8], ocoben-
HO B BBICOTHBIX (DPOHTAJIbHBIX 30HAX — TaK Ha3bl-
BaeMbIX CKJIafKax Tpomomnayssl [9—11]. B paiionax,
HE OXBAaYEeHHBIX [UHAMUYECKUMH BO3MYIIEHUSMH, €TO0
MHTEHCUBHOCTH MUHUMAJIbHA.

B ycroBusIX MEHSIOIIErOCs KJINMATa 3aMETHO U3-
MEHMJICS COCTaB Bo3/yXa B Tpomocdepe. Kak mokazano
B [12], at0o oTpasmioch Ha XapaKTEPUCTUKAX TPOIIO-
cepsr u crparocdeprr. C 1980 mo 2018 r. Tponomay-
3a B CPE/IHEM TI0 3eMHOMY I1apy mosbicuiach Ha 150 M,
a cTpartonaysa noumamiaach Ha 400 M. IIporHosmpyer-
cdg, yto k 2080 r. crparomaysa omycturcs Ha 1,3 KM.
Ciie/1oBaTeIbHO, JIOJKHBI U3MEHUTBCST M IIPOIECCHI 06-
MeHa Mexky obenmu cdhepamu. Hanpumep, Bbicota Tpo-
MOMAy3bl XOPOIIO KOPPEJIUPYET C BBICOTOI 030HONAY-
3p1 [13], KoTOpast onpeaeser mepeHoc 030Ha U3 CTpa-
tocdepnpr B Tporocdepy [14]. O6Men cybcTaHmEaME
6y/ieT BJHUSTD HA COCTaB BO3/[yXa Kak B Tporocdepe,
Tak u B cTparocdepe u, CJAeLOBATENIbHO, HA UX Pa/Ha-
nnoHHb pexknM. Kak ormeueno B [15], ams perpo-
CIEKTUBHOTO aHaIN3a HeT crnoco6a, aHaJoruyHOro mc-
M0JIb30BAHUIO MATEOKINMATHYECKUX [JaHHbIX. [loaTomy
HEOGXO/INMO HCCJIE/I0BATh TPOLECChl 0OMEHA BO3/YXOM
Mexxay Ttpomocdepoil u crparocdepoit B yCIOBUAX
HOTEIJICHNs KJINMaTa, 0COOEHHO eCJI YYeCThb, YTO OJIH
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13 TeOMH)KEeHEePHBIX MeTO/IOB BO3/ENCTBUS HA KJIUMATO-
o6pagyiorie (HakTopbl TIPe/IoaaraeT BHeCeHNe B CTpa-
Tochepy AOMOTHUTETHHOTO KOINYecTBa aapososeit [16].

WccnenoBannii mepepacipe/iesieHust ra30BbIX U a9po-
30JIBHBIX TIpUMeceil Mesky Tporocdepoiil u crpatocde-
poit otHOCHTENBHO HeMHOTO. ABTOpPBHI [17, 18] o6pamia-
10T BHUMaHHe Ha Ba’KHOCTL TepeHoca BOSHOTO Tapa
yepe3 Tpononay3y B crparocdepy. Ilobinienue ypoB-
HS BOJSHOTO TIapa MOXKeT YCHUJINTDh paspyllieHne 030Ha,
BBI3BAHHOE  BBIJIEJISIEMBIME  YEJIOBEKOM O030HODPA3PY-
ITATONTUMK BEIIECTBAMM, U TEM CAMbBIM CIIPOBOIMPOBATDH
pocT ypoBHS yibTPadUONETOBOrO U3IyYeHHS HA IO0-
BepxHOCTH 3eMun. /laHHble U3MepeHUil U MOJIeINPOBa-
Hust mokaseiBaior [19, 21], uro mpm mepexoje u3 TPO-
nocepsl B cTpaTocdepy KOHIIEHTPAINS BOASHOTO Mapa
yMenbImaetcs 10 2—4 MiH . TTOCKOIbKY 030H B G0IBIIOM
KoJImaecTBe obOpasyercs B crpartocdepe, TO TPH Tiepe-
CEYEeHHMN TPOIONAY3bl €ro KOHIEHTPAIMs HAYMHAEeT Obl-
CTPO YBEJUYUBATHCS, TOCTUTASI MAKCHMyMa HA BBICOTAX
20—25 KM B 3aBHCHUMOCTH OT reorpaduyeckoil Impo-
ToI [ 22—24]. TToMmumo BozsiHOTO TIapa U o3oHa B [21] us-
MepsiIach elle ¥ KOHIICHTPAIs MeTaHa, KOTopasi yMeHb-
Imajiach ¢ BBICOTOH BBIIE TpOTOMNAy3bl, B [25, 26] —
KOHIIEHTPAIUS OKCH/IA YIJIEePO/a, KOTOpas TaKKe CHH-
JKaJIach.

[list BocoTHEHUST JAaHHBIX 06 M3MEHEHUU COCTaBa
BO3/lyXa TIpH Tepexozie u3 Tpornocdepsl B crpatocdepy
B HacToOsiliell paboTe pacCMaTPUBAETCS BEPTUKAJIbHOE
pacrpezieJieHne CeMH Ta30oB W a’po30Jisi HAa YPOBHE
TPONONAY3bl M B IPHJETAIOIUX K HEH CJOSIX IO pe-
3yJIbTaTaM CaMOJIETHOTO 30HIMPOBAHNS.

MeTo/ b1 U paiioHbI UCCJe/I0BaHUS

[lng  mnccienoBaHWS — WCIHOIH30BANNCH  JJAaHHDIE,
ToJIydeHHBIe caMoJieToM-Taboparopueii Ty-134 «Om-
k> [27]. Tlockosbky coctaB 060py/I0BaHUS 3aMETHO
ob6HOBUJICs, B Tabu. 1 mOpUBEJEHBI XapaKTEPUCTUKU
mpu6OPOB, KOTOpPble IPHUMEHSJINCh B IKCHEPUMEHTAX.

Kpome mnepeunciieHHbIX TIPHOOPOB  MCIIOJIb30Ba-
JIUCh ACIMPAIMOHHbIE YCTAHOBKM, C IIOMOIIbIO KOTO-
PBIX Ha PUIBTPHI OTOUPAJINCH ITPOODL JJIsT OIpe/esIeHUs

XMMUYECKOT0 cocTaBa aspososd. /[lnsg wcciaenoBanus
HEOPTaHUYECKOW KOMIIOHEHTBI OTOOP asp030Jis MPOU3-
Bommiaca Ha PuiabTpel ADA-XA-20. DireMeHTHBIH co-
CTaB OIPEENSICS ATOMHO-3MUCCHOHHBIM CIIEKTPAJIb-
HbIM aHagu3oM [28, 29], MOHHBIA CcOCTaB — WOHHON
xpomarorpadueit [30, 31].

B ananu3s a5 Hactoseir pa6oThl ObLIN OTOOPAaHbI
HOJIETBI, B XOJle KOTOPBIX CaMoJieT-1abopaTopus Iepe-
cexas Tporomnay3sy. Tpononaysa onpeesisiach 1Mo rpa-
nuenty temieparypbl (10 2 rpaa/km) (Takyio Tpomno-
naysy eme HasbiBaloT Tepmudeckoit [32]). Takux mo-
JgeToB Habpamoch 14. Tpu U3 HUX, KOT/Ia U3MEPSINCH
BCe Ta3bl W a’po30Jib, ObLIM TIPOBEAEHBI B CEHTSIOPE
2020 r., a oaWHHAIATH, C HETOJHBIM HAabOPOM KOH-
TpPOMpyeMbIX TpuMeceii, — B okrsi6pe 2014 r. Bce
OHM BBINOJHSJINCD HAJ[ APKTUYECKUMH MODPSIMH WU
OPUOPEKHBIMI  TEPPUTOPUSAMH. ITO HEYAUBUTEJBHO,
TaK KaK B CEBEPHBIX NIMPOTAX TPOIIONAy3a 3HAYUTEJIb-
HO HUXKe, 4eM B yMepeHHBIX [33].

IepeceueHns TPOIOIAY3bI IIPOUCXOIIIN IPU TOPH-
30HTAJIBHBIX TIOJIETaX Yepe3 BBICOTHBIE (DPOHTAIBHBIE
3oubl (puc. 1, @ 1 6), a TaKkKe IPH BEPTUKAJIBHOM 30H-
JIMPOBAHUK B IEHTPax rIy6oKnX 1mKJAoHOB (puc. 1, 6)
i o6mmpHbIX aoxk6un (puc. 1, 2). B mepsoM ciydae
uMeeTcsl HAaKJIOH Tpomnomnay3el [34], Bo BTopoM ciyuae
OHa «BTSATUBAETCS» BHMU3 B IIEHTPE IHKJIOHA [35].

Pe3ybraTel u 00CyXKAeHHE

[IpoBesenHbIii aHaaM3 MOKA3aJ, YTO MO XapakTe-
Py U3MEHEeHUs] KOHIIEHTPAIHIT IPH TIePeX0/ie Yepe3 TPo-
nonaysy Bce M3MepEHHbIe IPUMECH MOXKHO PasJesuTh
Ha Tpu rpynnbl. K nepsoit rpynne ornocsarces H,O, CO
n CHy (ta6a. 2). VIX KOHIEHTpamus BO BCEX CIydYasx
pe3ko yMenbinajgach B crpatocdepe. Comep:kanne Os,
NO, u cueTHoii Konnenrpaiuu asposonss (N) npu nepe-
CeYeHUH TPOIIONay3bl, HA0060POT, YBEJNYHBAIOCH. KOH-
nerrpauuun NO u CO, Morym yMeHbIIATbCsl WJIN yBe-
JIMYUBATHCS, a WHOT/IA MMM HeUTPaJIbHBIH XOJI.

Tengennnn wW3MeHeHWS KOHIIEHTpanuu armocdep-
HBIX TIpUMecell TIpU TepeceYeHnur TPOTONay3bl MOXKHO
VBUJETb HA pUC. 2—4.

Ta6auma 1

le/l60pbl, YCTaHOBJIEHHbIE Ha caMOJIeTe—Jla60paT0pI/Il/[ " UX TEXHUYECKHE XapaKTEePUCTUKHU

baox [IpuGop/ parTdnx Mfg;g;eel;lﬁm [uanason | [Torpemtoctb
CO,, maa! 0...1000 <0,2 mam!
G2301-m CHy, man™! 0...20 <0,0015 mm
Tazoananuru- H,0, MiH! 0...70000 <150 man!
uecKuit TEI Model 49C O3, Man™! 0...200 0,001 M
TEI Model 48C CO, ™ 0...1000 +1%
TEI Model 42i | NO/NO,, mMxr/n® 0...10/500 1%
D,, mxm (31 kanan) 0,25...32 —
GRIMM #1.109 | " (5 0...2000 +3%
A3p0O30JIbHbBIH [[z?ggflc\)d};lmﬁ D,, i (20 Kanatos) 3200 _
aapé’som PN, en? 0...500000 +10%

IIpumeuanue. D, — quaMeTp 4acTu.

3meHenne cocraBa BO3/yxa npu nepexoje u3 rponocdepst B crpatocdepy 875



— 56

Bedn £96__ —_—

969

8

Puc. 1. Kaprtbr Gapuueckoii Tomorpadum mas paiioHOB, B KOTOpBIX mepecekatach Tpomomaysa (00:00 BCB): a — AT-300,
04.09.2020; 6 — AT-200, 17.09.2020; 6 — AT-400, 15.10.2014; 2 — AT-300, 15.09.2020

Ta6auma 2

TenaeHuua nN3MeHeHNs1 KOHIEHTPALHH NPHMeceil BO3/yXa IPH IepeceuYeHHH TPOIOIay3bl

Tenmennmsa N

I/ISMgHeI]:III/I}I H,0 | O3 | CO | CHs | CO; | NO, | NO (d > 0,25 MKM)
YBennueHnne - 14 - 6 3 3 11
YMeHnbineHue 14 - 14 6 - - 1
HeiitpanbHbrit xo/1 - - - 2 - -

W3 puc. 2, @ BUHO, YTO y/ieJbHAST BJIAXKHOCTD T1a-
JlaeT C BBICOTOH /10 YPOBHSI Tpomonaysbl. 3areM (HUK-
cupyercsi naxe Hebosbmioil poct. Takoit xapakrep ee
N3MEHEHUsI BIIOJTHE 3aKOHOMEpEH, eciu O6PaTUTbCS
K (U3MYECKNM CBOICTBAM BJIArOCOJEPIKAHUS B aTMO-
cepe [36], mockogbKY MakcUMaTbHAS KOHIIEHTPAIUS
BOJITHOTO TIapa B BO3/yXe dKCIIOHEHI[HATbHO YMEHBIIa-
eTcst ¢ yMeHbleHueM Temieparypbl. [1o aGcomoTHbIM
3HAYEHUSIM Y/IEIbHAST BJIAKHOCTD 3HAYUTETHHO BBIIIE,
yeM 6buio 3adpukcuposBano B [19—21]. 3xech Bo3MOK-
HO jaBa obObsicHenus. IlepBoe: HU3KHE 3HAYEHUS Y[1€]Ib-
HOU BJIAXKHOCTU OJIN3KU K TIOPOTY U MOTPENIHOCTH PEru-
CTpAaIMy WCIIOJb3yeMbIM Ta30aHATH3aTOpPOM. BTtopoe:

U3MEPEHNUsT MMPOBEJIEHDbI B CaMOIl HUIKHEH YacTH CTParo-
cepnl, TIe eme UMeeTCs MOANUTKA BOISHBIM ITAPOM
13 Tporocdepsl.

Peskoe majeHue copepsKaHus TPU  TIEPEXOJE
u3 Tpotmocdepbl B crparocdepy HAOMIOAAETCS TaK¥Ke
s CO n CHy (puc. 2, 6 n 6). ITomo6Hoe 3adurcupo-
BAHO U [[PYTUMU HAYYHBIMH TPYIIIaMi U UMU TIOJTyY€HbI
3HayeHus, OIM3KUE K JAaHHBIM puc. 2, a u 6 [21, 37—
39]. BoaMokHO#I NPUYUHOIT OBICTPOTO yMEHBINEHMS
conepxkanusi CO u CHy B crparocdepe cumraercs ux
OKHCJIEHHE€ O30HOM ¥ THJIPOKCUJIOM, KOHIEHTPAIHs
KOTOPBIX 3/IeCh 3HAUMTEJBHO BBIIIE, 4eM B Tporocde-
pe [40, 41].
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Puc. 2. BepruxanbHoe pacHpezieleHre yAeNIbHOH BJIaKHOC-
i (@), xounenrpanuii CO (6) u CHy (8) B c/10e Tpononayssi

Ha puc. 3 Bugno, uto kourentpamus Oz u NO,,
a taxxxe N mpu mepexojie B crparocdepy yBelIndnBa-
torca. W ecam poct copepxkanus Oz u NO, nonsiteH
(onm o6pasyiorcs B crpatocdepe B xozae (POTOXUMUYE-
CKUX IMKJIOB [42, 43]), TO NpHYMHA yBEJMYEHUSA KOJIM-
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Puc. 3. To xe, uto wa puc. 2, a1 Oz (a), NO, (6) n cuer-
Hoil konuenrpauun asposona (d > 0,25 mxm) (6)

yecTBa YACTHI[ MOKa He dcHa. BepHeMcsi K 3TOMY BO-
HPOCY 4YyTh MO33KeE.

OcTaHoBHMCS Ha BOIPOCE O HEePEeMEHHOM Xapak-
Tepe uaMenenust konrentpauuu CO, B cjloe Tpononay-
3p1 (Tabm. 2, puc. 4).
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Puc. 4. To ke, uro Ha puc. 2, naa CO,: a — Kapckoe Mope,
15.10.2014 r.; 6 — Apxanreabck, 4.09.2020

Ha puc. 4, a nokasaHo, 4TO KOHIIEHTPAIUS IHOK-
cuja yriepoja Havaja IOBBINIATBCS B Tpomnocdepe
u npojgo/kuaa pactu B crparocdepe. Ha puc. 4, 6
Habmoaercsa obpatHas kaptwHa: cojepskanne CO,
Bappupyercst B Tpornocdepe U yMEHbIIAETCS B CTPATO-
cdepe. IlpaBaa, aMIMTy 16l n3MeHeHUH HeBenkn (2—
3 mun!). TIpuueM jannbie Ta6. 2 OKA3BIBAIOT, YTO U3~
MeHeHUsT B 06€ CTOPOHBI PaBHOBEPOSITHBI. ABTOPHI [38]
takke 3aduxcupoBanu mogo6HbI dakt. OHU 06bsC-
HSIOT PA3/U4isi B XapakTepe M3MEHEHWsS KOHIEHTPA-
muu CO u CO; TeM, B KaKOM MeCTe MPOBEJEHO CaMo-
JIETHOE 30HMPOBAHME. MEXKIAY MOJSPHBIM KyIIOJIOM
U CPEeJHNMU IUPOTAMU BO3HUKAaeT 6apbep, a MpH 30H-
JIUPOBAHUN [0)KHEE KYIOJIa JOJDKEH PErHCTPUPOBATHCS
POCT KOHIIEHTpAINH, TaK KaK TyJa MOCTyHaooT obora-
HIEHHBIE BO3AYIIHbIE MacChl € Martepuka. IIpoduiab
BHYTPH KYIOJa TIOKQYKET CHUKEHUE, ITOTOMY YTO 3/IeCh
cojepkanue npumeceil Huske. Haira nonbiTka IpoBepKu
9THX BBIBOJIOB HE YBEHYANIACh YCIEXOM. Bo03MOXHO,
TpaHUIa MOJSPHOTO KyToJa B TIEPHOJ HAIINX 3KCIe-
PUMEHTOB OblLjIa 3HAYUTEJIBHO CEBEPHEE.

B Tpex ciay4asx HaM yZajgoch OTOOPATh IMPOGBI
asposoiig B crpatocdepe. Pe3ymabTarbl comocraBieHUs
3JIEMEHTHOTO COCTaBa [T cTparocdepsl U Tpornocdepsl

npe/crasienbl Ha puc. 5 (UB. BKJAagKa), MOHHOTO CO-
crapa — Ha puc. 6 (uB. Brmagka). Tpomocdepmbie
po6bI 6B 0TOOPAHBI HAa 1 KM HIKe TPOIOIAY3Hl.

W3 puc. 5 BUAHO, UTO 3JEMEHTHBIN COCTaB a3po-
30JI51 3HAYNTEJNBHO Pa3mdyaercss B Tpomocdepe u crpa-
tocdepe. Kpome 0603HAUEHHBIX HA PUC. S IJEMEHTOB
B cocraBe uactuiy enie onpegensich Ca, Mg u Ti.
Ho wux copep:kaHie OKa3ajoch Ha YPOBHE XOJOCTBIX
mpo6, 4TO He TMO3BOJIMJIO CIEeaTh UX JOCTOBEPHYIO KO-
JIMYECTBEHHYIO OIIEHKY B cOCTaBe aspo30.id. [leTaabHbIi
pa36bop pucC. S5 BpsAJ U BO3MOXKEH. MOKHO BBIIEIUTD
XapaKTepHyl0 OCO6EHHOCTh: B cTpartocdepe B cocTaBe
wqactul] gomunupyer Si, a B tporiocdepe Fe wmmm Al.
Hau6oJsiee BeposiTHast IpUUYMHA TAKUX PA3JUIUil — IMPO-
JTOJLKUTEbHOE BPEMS HAXOXIAEHNA B cTpartocdepe mpo-
JIyKTOB BYJIKAaHIMYECKIX N3BEPIKEHMI, B COCTABE YACTHUIL
KOTOPBIX TpeobaaioT cuanKarbl [44], a u3 Tpormo-
chepor onu BoiBogsitcst Gbictpee. O6paiaer Ha cebst
BHUMAaHWE TaK)Ke HU3Kas KOHIEeHTpaius Be B crparo-
cepe, MO aHATM3Y KOTOPOTO CYAAT O TMPOHMCXOXKICHUN
BO3AYIIHbIX Macc [45]. 3aech, BO3MOXKHO, CKa3bIBaeT-
Cs Tepuojl U3MEPEHUil: OHHM IPOBOUJINCH OCEHbBIO,
Korja copep:xanne Be B atMocdepe MuHIMATHHO [46].

Crpatocdepuslil 1 Tponoc@epHbIH aspo30Ib pas-
Jmyaerca no uonuomy cocrasy (puc. 6). B crparocde-
pe JOMHHUpPYeT CyJIbpaTHBI a3p0o30Jb, B OCHOBE KO-
Toporo Jiexut uon SO . B Tpomocdepe mpeobragaor
HOHDBI TEPPUTEHHOTO MPOUCXOKAEHUsI. ITO HEIIOXO
corJlacyeTcs ¢ paHee TOJYYeHHBIMU JaHHBIMU [44].
UacTtb MOHOB, NPHUBEJNEHHBIX Ha pHC. 6, Takxke ObLTA
ob6HapyskeHa B crparocepe B XOJI€ CIIEIMATbHBIX 9KC-
nepuMenToB [47, 48].

Takue pasanyuss B XUMUIECKOM COCTaBE a3PO30Jis
HE MOTYT HE CKAa3arTbCs HA PACHPEIeJEHUN YaCTHUI
o pasMmepaM. IlosHbie crieKTpbl TAKUX pacipeieseHni
nokasanbl Ha puc. 7 (B morapupmmueckom Macmrale).
[TockosbKy KOMILIEKC, TpeJHAa3HAYEHHBIN /1 u3Mepe-
HUSI TUCIIEPCHOTO COCTaBa, COCTOUT U3 JBYX IPuOOPOB
C Pa3HBIM TEMIIOM PETUCTPAIMU, a BPEMsS HAXOKIEHIS
camosieTa-1a6opaTopu Ha TOPU30HTAJIBHON IUIONAI-
K€ — HECKOJIbKO MWHYT, TPYIHO TOA06PATH MEPUOJIBI,
KOT/[la OTCYEThI MPOBEIEHBI CMHXPOHHO. [loatomy man-
HBIX C TIOJHBIM PACIIPEIEJEHUEM YACTHUI[ M0 CHEKTPY
Pa3MepOB OKa3bIBAETCS HEMHOTO. /[Ba M3 HUX MOTyYeHbI
BOm3u Apxanrenbcka u Auaabips. KouTposbmoi 1mo
OTHOIIIEHUIO K cTpatocdepe ObLIa B3sTa BBICOTA BOJIM-
31 9 KM, T.e. O/l TPOMOIAY30ii.

Ha puc. 7 BumHO, 9TO MaKCUMAIbHbIE KOHIEH-
TpaIuu 4yacTuil u B Tpornocdepe, u B crpatocdepe mnpu-
xoaarca Ha Moxy Afitkena (0,02—0,05 MrM). 3aMeTHbI
TAKJKe Pa3/ndusi B PACHPEJEeNCHIH YaCTUI[ 10 pasMe-
pam mist crparocdepsl u Tpornocdepnl. MoxHO 0TMe-
THUTb, YTO CIIEKTPBI pacipe/eieHnil Ha 060uX Tpadurax
B cTpaTocdepe HECKOIbKO CIBUHYTHI BIIPaBO, B 06J1aCTh
6oJee KPyMHBIX yacTuIl. B crpaTtocdepe Takske 60Jb-
e TIPUCYTCTBYET YacTHUIl U3 TpyOoaucriepcHoi ¢dpak-
uuu (d > 1 MKM).

Bmecte ¢ Tem B crparocepe B 060uX CiIydasx
MMEIOTCA  YacCTHMIbl HyKJeannoHHo# wmoapr  (0,003—
0,02 MKM). DTO CBHIETENBCTBYET O TOM, YTO HECMOTPS
Ha HH3KYIO BJIAXKHOCTb W OYEeHb MaJIeHbKOE COJepKa-
HUe 3[lech aMMuaka B cTparocdepe TPOUCXOoauT o6pa-
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Puc. 7. Pacnpenenenne dyacTWii aspo3osisi 10 pa3MepaM
B cTpaTtocdepe u Tpornocdepe

3oBanne HOBBIX yactull. Cyast 10 JOMUHHPOBAHUIO
B nonHoM cocrase SO (puc. 6) renepaius ocyuect-
BJISIETCSI TIO CEPHOKUCJIOTHOMY MexaHu3My. Bo3MOKHO,
3TUM OGBSICHSIETCS] POCT CYETHOW KOHIEHTPAI[MH BBIIIE
TPOIIOIAY3bl, MOKA3AHHBII HAa pucC. 3.

KoHeuHO, 3Tu pe3yJ/ibTaTbl, IOJydYEHHbIE ITyTEM
aHa/M3a HeGOJIBIOTO KOJIMYECTBA CJAYYaeB, HYKHO CYU-
TaTh MPEABAPUTETBHBIMHA.

3akouenue

[Tpu nepexoze u3 Tponocdepsl B cTpaTocdepy mpo-
MCXO/AAT 3HAUNUTEbHBbIE U3MEHEHNSI B COCTAaBE BO3yXa.
¥ takwmx razos, kak H,O, CO u CHy, pe3ko ymeHbIna-
eTcsl KOHIIEHTpallus BbIle Tpomnomnaysbl. [las comxep-
xkanust O3 u NO, u N, Hao60poT, XapaKTepHO yBeJH-
4yeHue BbInie atoro ciosd. Konnenrpanug CO, paBHOBe-
POSITHO MOJKET YBEJWUUBATHCS WJM YMEHBIIATbCS.
st NO BBUY €T0 HU3KOTO COIEPKaHMS Ha 9TUX BBICO-
TaX OJHO3HAYHOW TEHJEHIINN WU3MEHEeHUs YCTAaHOBWTD
He yJaJ10Ch.

B xuMuueckoM cocraBe aspo30Jis TaKiKe BBISBJIS-
I0TCST CYTIIeCTBEHHbIE Pa3Jnuus B cTpaTocdepe u Tporo-
cepe. B amemenTHOM cocTaBe Ha/ TPOMOMAY30H AOMU-
uupyer Si, B nonHoM — SO, B To BpeMsl KaK B TPO-
nocdepe npeobiagaioT reppurennbie asgeMents Al, Cu,

Fe, a cpeau noHoB Ha6Op M3 HECKOJbKHUX COEINHECHUIA,
U3MEHSIONINIICA 10 PErHOHAM.

3aMeTHDBI TaK)Ke Pa3jIuvusi B JUCIEPCHOM COCTABE
asposoJisg. B cTparocdepe kpuBasi pacnpeiesieHus B 1ie-
JIOM CIBUHYTa BIIPABO, YTO OTpaykaeT 6ojiee MPOJ0JI-
JKUTEJbHBIN BO3PACT YACTHIL, HAXOJSIINXCS 3/1€Ch.
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A change in the air composition during the transition from the troposphere to the stratosphere is investi-
gated on the basis of aircraft sounding data. Distribution of eight gases, dispersion and chemical composition
of aerosol is analyzed. It is shown that at the intersection of the tropopause, the concentrations of N,O, CO,
and CH, sharply decrease, while of O3 and NO, and the counting concentration of aerosol, on the contrary, in-
crease. In the elemental composition, Si dominates the tropopause; in the ion, SO%". Terrigenous elements Al,
Cu, and Fe are dominated in the troposphere; and among ions, a set of several compounds varies with region.

Noticeably different particle dispersions are also identified.
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