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[IpuBoaATCA HaHHBIE O BepPTHKAIBHOM paclpeeleHIH Fa30BOI0 U a3p030JIbHOTO COCTaBa BO3/LyXa, N3MepeHHbIe
Ha caMoJieTe-1abopatopun Ty-134 «Omntuks> B okTa6pe 2014 r. Hag KapckuMm MopeM n IpHOpeKHBIME palloHAMKI
Poccuiickoit ApxkTuku. BbisgBiaeHbl oco6eHHOCTH pacnpesesnenus 1mo Beptukaan CO» u asposonsa Hax Kapckum Mo-
peM To cpaBHeHUIO ¢ KoHTHHeHTa bHbIME yeaoBusmu. [[as CHy, CO u Oj; 3HaUMTETbHBIX OTKJIOHEHUH OT KOHTH-
HEHTAJIbHBIX pacrpeneeHnil He 06HAPYKEHO.

Kntouesvie croea: Apkruka, arMocdepa, aspo30Jb, BO3YX, BEPTUKAIbHOE pacipe/eseHre, ra3bl, KOHTHHEeH-
TaJbHBIN, KPYIMHOMACIITaGHBIN, TIPOCTPaHCTBEHHBIH; Arctic, atmosphere, aerosol, air, vertical distribution, gases,

continental, large-scale, spatial.

BBeaenne

ApKTHYECKUiT pernoH B HACTOSIIEe BpeMs MPUBJIe-
KaeT oco6oe BHUMaHUe B CBI3H ¢ 6oJiee OBICTPBIM, IO
CPaBHEHUIO C JPYTUMH pailoHaMH 3eMHOTO Ilapa, Poc-
TOM TeMIlepaTypsl Bodayxa [ 1, 2]. IloTennenne y:xe cka-
3bIBAETCS Ha TpolleccaX Ku3HenesTebHOCTH B Jlemo-
BHUTOM OKeaHe [3] u BbI3bIBaeT M3MeHEHIE COCTaBa BO3-
JyXa HaJl HUM. DTO u3MeHeHne 06yCJIOBJIEHO HE TOJIBKO
TIOBBINIIEHNEM TeMIepaTypbl [4—6], HO U MOCTyTLIeHnEM
npumeceit u3sHe [7—10].

WccnenoBanusi coctaBa Bo3AyXa B APKTHYECKOM
pPETHoHe yallle BCEro BeAyTCs B IPU3EMHOM CJIOE BO3-
nyxa BroJib nmobepeskbs JlemoBuroro okeana [11—19].
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[TosmyyeHnble B TakuX paGoTaX JaHHBIE MMO3BOJISIOT CY-
JINTH O AUHAMIKE a3PO30JIbHBIX U Fa30BBIX TpuMeceil Ha
MPUOPEKHBIX TEPPUTOPHUAX, a TaKyKe OIEHUTh MOIIHO-
CTH UCTOYHWKOB U CTOKOB KOHTPOJIHPYEMBIX IIpuMeceii.
[Ipu aTOM OCTaeTcst He SICHBIM, KaK MPOUCXOAUT OOMeH
MPUMeCSIMH M€Ky BOTHOI ITOBEPXHOCTBIO Bce OoJiee
0CBOGOK/IAIONIETOCST OTO JibJla OKeaHa U aTMocdepoii.
Her cBemeHuii 0 BepTHKAJIBLHOM PaCIpeeIeHIH MpIMe-
ceil, 4YTO 3aTpyAHSIET MOJEeJIUPOBaHUE OYIYIIUX W3Me-
HEHWIT KJuMara.

Jlyis Tio/TyueH1s HeJOCTAIOIIUX JAaHHBIX B UCCJIEI0-
BaHUAX BEPTUKAIBHOTO pacIpe/eieHIs] Ta30BbIX U aspo-
30JIbHBIX TIpIMeceii Ha/l ADKTHYECKUM PErOHOM Hay4HOe
COO6IIIECTBO TIIPOKO UCTIOJIb3YeT CaMOJIETBI-Tab0paTOpUN
[7—9, 20—26]. D10 o06ycJOBTEHO TeM, UYTO TOYHOCTD
CIIyTHUKOBBIX [aHHBIX HEJOCTAaTOUHA [JIS MOTpeGHOCTelt
MozenupoBanusa [27, 28]. OmgHako TPOIUTHPOBAHHbBIE
BBINIE WCCJIEIOBAaHMUS COCTaBa BO3AyXa Haja paifoHaMu
ApPKTUKH He OTHOCATCA K ee PoccuiickoMy cekTopy.

B Poccuiickom cektope APKTUKH HCCJIe/JOBAHHE CO-
CcTaBa BO3[yXa BBINOJIHIIOCH TOJBKO B MPU3EMHOM
(npuBOAHOM) cJIoe BO3[AyXa Ha APeH(YIOMUX CTaHI[K-
ax [29, 30] unu ¢ Gopra HayYHO-MCCJIEIOBATENBCKIX
cynoB [31—33]. Ony6mukoBaHa ofgHa paboTa, B KOTO-
poii mccyieIoBaNioch BePTUKAJIBHOE paclipe/ieieHle Ta-
30BOTO cOCTaBa BHOJb Poccuiickoro mobepeskbsa ApK-
ik [34].

[lns BocmosiHeHUs Tpo6esia B JaHHBIX O BEPTUKAJID-
HOM pacmpe/ieJIeHHH Ta30BOTO M a3PO30JbHOTO COCTaBa
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BO3/yXa HaJ 3Toll TeppuTopueil B okTsi6pe 2014 r. Ha
caMosteTe-1aboparopun Ty-134 «Outnk» 6BLTO BBLITOJ-
HeHO 30HANpOBaHNe aTMocdephbl HaJ akBaTopreil Kap-
ckoro Mops. B Hacrosimieil paGoTe ONHCBIBAIOTCSI pe-
3yJIbTAThI 3TOTO 30HANPOBAHUA.

MeTtoabl U pailoHbI 30HAUPOBAHUS

[l kpynmHOMacTaGHOTO UCCJIe0BAHUST pacipe-
JleJIeHUsI COCTaBa BO3/yXa WCIOJb30BAJCSI CaMOJIET-
naboparopust Ty-134 «Ontuks. Ero moJsHoe omnucaHme
uMeetcss B [35]. V3MepeHus B JaHHOM 3KCIIepHMEHTE
OCYTIECTBJIIINCH € TOMOINBIO TPUGOPOB, YKA3AHHBIX
B TabmHIE.

KpoMe omrepaTUBHBIX N3MepeHTii, Ha TPeX BBICOTAX
0TO6UpaTICh TTPO6BI A3P030JId A OIpe/esIeHI eT0 X1-
MUYeCKOTO COCTaBa.

3oHupoBaHue BBINOTHANOCH 15—17 okTsi6ps 2014 1.
mo Mapuipyty Hoeocubupck — Canexapa — Kapckoe
Mope — Canexap — HoBocu6GHpPCK, KOTOPBIN COCTOSLI
U3 TISITH YYaCTKOB B CBSI3U € HEOOXOAUMOCTBIO JI03aIlpaB-
K caMoJIeTa B a3PONOPTaX BBIMIEYTIOMSIHYTBIX TOPO/IOB.
Bo BpeMs mepesieToB MeXAy TOPOJAMH CaMOJIET BBI-
MOJIHAJ HECKOJIBKO II01beMoB (0 BBICOTBI ~ 8,2 KM)
U CHUKEHUI /0 MUHIMAJIbHOI 6€30MaCHOil JJIs1 BBITIOJ-
HEHHSI TOPH3OHTAJIBHOTO ToJieTa BbICOThI: 500 M Haj
cymeit u 200 M Hazl BoJHOII TOBepxXHOCTbIO. CXeMa TI0-
JIETOB TOKa3aHa Ha puc. 1.

Bhavase skcmepnMeHTa paifioH MOJIETOB OKa3ascs
0T IefiCTBIEM MOIIHOTO IIUKJIOHA, IIEHTP KOTOPOTO pac-
nomarasca B6ausun O6ckoit ry6sr (puc. 2).

ITepsbiit Mapmpyt (paiion I Ha puc. 1) 6bL1 BbI-
TIOJIHEH TI0 CeBEPHOIl YacTH IUKJIOHA, T/le HAllpaBJIeHIe
BO3/IYIIHBIX TIOTOKOB Y TOBEPXHOCTU 3eMJIN ObLIO TIpe-
uUMylIecTBeHHO BocTouHbIM. Ha cienyronmii Jienb, 16 ox-
TAGPS, TIEHTP IIIKJIOHA CMECTHJICS K I0TO-BOCTOKY W paii-
onbl pabor 11 u 111 okazasuch Mo/ BO3IelicTBIEM ceBepo-
3amaHol ero nepudepun. [Ipm3eMHble TOTOKH BO3AyXa
CMEHWINCH Ha ceBepHbIe U ceBepo-3amanble. /[BIKeHe
IIUKJIOHA TIPOJIO/IKANIOCh K BOCTOKY M Ha CJeAYIOMuit
neHb. B pesysbrate paiion paGoT okasajcs B 06JacTu
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Puc. 1. CxeMa mpoBeJeHUs 30HAUPOBaHIA aTMocdepsl. Llud-
paMi IOKasaHbl paiioHbl Kapckoro Mops, HCIIOJIb30BaHHbIE
JUTST CpaBHEHHS

MaJIOrpaJueHTHOTO II0JIA IIOBBIIIEHHOT'O JaBJACHUA. HpI/I*
3€MHbIE TIOTOKHN BO3JyXa COXPaHUJIN CEBEPHOE HallpaB-
JICHHE.

Pe3yabraTel H3MepeHuii
U UX 00CYK/eHHe

B pazae ny6mmkanuit orMevatores [36, 37] omnpene-
JIEHHbBIE PA3JUUYNSI B paclpeeJIleHnH COCTaBa BO3AyXa
Ha TpaHHUIle KOHTHHEHT —oKeaH. KpoMe Toro, okeaH 06-
JasiaeT AeMnUpyoIUM KaueCTBOM, 3aKTI0YaioNuMCs
B 3alla3/[bIBAHNN MAKCUMyMa U MUHUMYMa TOJ0BOTO XO-
Jla TEMIIEPATYPhI BO3/IyXa OTHOCUTEbHO TOJOBOTO X0O/Ia
uncossiinu [38]. TloatoMy paccMoTpeHne BepTHKAJb-
HBIX paclipe/ie/IeHuil ra30BOro 1 a3pO30JIbHOTO COCTABOB
MIPOBE/IEM [IJIsI TPeX MYHKTOB: BHYTPUKOHTHHEHTATBHOTO
(HoBocu6upck), pacio/okeHHOTO BOIM3N IPaHUIbI KOH-
THeHT — okeaH (Casexap/) 1 HaXOISAIIEerocs HeIoCpe/l-

T'azoanajuTHYecKoe U a3po30.JbHOE o6opyz:l01zal-me

Baox ITpu6op,/ maT4auk [Tapamerp [lmanaszon | IlorpemHoctb Hgf)ggl{{};aﬂ
CO,, v 0...1000 <0,2 maa"! 1c
G2301-m CHy, mura™! 0...20 <0,0015 M 1c
N ——— H,O, M 0...70000 <150 M~ 1c¢
KOMILIEKC TEI Model 49C O3, MaH™ 0...200 0,001 Mure! 4¢
TEI Model 48C CO, M 0...1000 +1% 1c¢
LI-6262* CO,, maa"! 0...1000 <0,2 mau~! 1c¢
D,, mxm (31 kaHan 0,25...32 —
GRIMM #1.109 4 N, (CM,;g ) 0...2000 +3% 6c
Aspo:;oijHbIﬁ Z[I/I(l)c];)yE)I/IOHHHﬁ D,;, HM (20 KaHaJ’[OB) 3...200 — 80 ¢
KOMILTEeKC CHEKTPOMETP a3pP030JIs N, em™ 0...500000 +10%
Hedenomerp ®AH o, KM ' — — 1c
Asrtanomerp AMA-02 BC, Mxr/m° 0,01..100 0,01 mMxr/m* 20 ¢
Tamma-dou PO y-doH, MKP /1 1...1000 30% 1c

* Kamm6pyercs Kax/pie 15 MUH 1mo aTagoHHBIM TazoBbiM cMecsm (NIES scale).
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Puc. 2. Ilpusemuas kapra morozabt 15

crBerno Haj oxeanoM (Kapckoe mope). Takixke mpo-
aHAJIN3NPYeEM paclipefiejieHNe IpuMeceii HaJl TpeMsl pafi-
onamu Kapckoro mMopsi, kotopbie Ha puc. 1 o6o3Have-
HbI cooTBeTcTBeHHO HOoMepamu I, IT u III.

Ha puc. 3 mpuBegeHb! BepTHKAJIbHBIE TPOMOUIN
KOHIIEHTpaIuu yTJjekucaoro raza 15 oxtabps 2014 r.
B paiione HoBocnb6upcka m cpefHme IO BCeM II0JeTaM
B Canexapge u Haj Kapckum mopeM. Ilociemyrotiue
PUCYHKHU TIO JAPYTUM TPHUMECSM TOCTPOEHBI M0 TAKOMY
’Ke TIPUHIIATY.
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Puc. 3. BeptukaabHoe pacupegenenne CO, Ha KOHTHHEHTOM,
noGepe;kbeM I OKeaHOM

Puc. 3 noka3sbpiBaeT 3HaUNTeIbHbIE PA3JIUYUS B BEP-
tukaiabHoM pactpeenennn CO, Kak 10 KOHIEHTPAIINH,
TaK U I1I0 XapaxkTepy HU3MeHeHuUs ¢ BbicoToil. Hanm koH-
TUHEHTOM B IOTPAaHMYHOM CJIO€ BO3JyXa COJepsKaHie
JUoKcuAa yrjepoja pocturano 420 MITH . [Mockosbky
B OKTSI6pe BeTeTallMOHHAs JIEATETbHOCTh PACTUTENbHOCTH
HHU3Kasg, TO Takas BbIcokad KoHieHTpamusi CO,, ode-
BUIHO, 06yCJIOBJeHa IbIxaHneM pacteHuii. He mckiio-
4yeH ¥ aHTPOIIOreHHbIil BkaJ. Boime 2000 M BujeH BTO-

poil C/10il TOBBITEHHBIX KOHIEHTpamuii 10 405 Mn .

okta6psa 2014 r. (06:00 no I'punsu

1y)
ITOT cJoil, Kak ObLIO TOKa3aHo pamee [39], saBiasgerca
cJIe[ICTBUEM TlepeHoca TIpuMeceii ¢ eBpoIeiicKoil TeppH-
topuu Poccun mpu 9KpaHUPOBAHUM HIDKHEI YacTH T0-
ToKa YpajsbckuMu ropamu. Borime 4500 M KoHIleHTpa-
uug CO, HaJ TpeMs pailoHaMU OTJIM4aeTcsl BCero JIUIIb
Ha 1 MIH!, 4TO OTpaKaeT Xopollee IepeMeNMBaHiIe
BO3/lyXa B Tpe/leJiaX CeBePHOTO TOYIIaphsa Ha TaKWX
BhIcoTax. B Bepxmeii Tponocdepe (> 8000 M) pasmmaus
B COJIEP’KAHUE YTJIEKUCJIOTO Ta3a BOOOIIe HUBEIUPYIOTCS.

Beprukasbhbie mpoduan Hajl MO6epesKbeM 1 OKea-
HOM MPUHIUITHAJIBHO OTJUYAIOTCS OT BHYTPUKOHTUHEH-
tanbHoro. Hax okeanoMm, B ciaoe ot 200 mo 4200 M,
KOHIIeHTpAIlus MeHbIlle, YeM B cpeJHeil U BepXHeil Tpo-
mocepe. DTo TOATBEPIKIAET, YTO OKeaH TOTJIOMAeT yT-
nexucabii ras [37]. Hag mo6epexbem (Canexapa) npu
6m3ocTi TpoduTell B MOrpaHMYHOM CJIoe KOHIIEHTpa-
nuga CO, Bce-taku Bble. [To-BugumoMmy, Ha IoBepx-
HOCTH CYIIU WMEIOTCS HeGOJIbIINe UCTOUYHUKHU YTIeKH-
CJIOTO Tasa.

Kak pacrnpeznenena konnenTpamus CO, HaJl pa3ind-
HBIMU paiioHaMu Kapckoro Mopsi, mokaszaHo Ha puc. 4.

Kapckoe mope
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Puc. 4. BeprukanbHoe pacnpenenerre CO, HaJl TpeMs paiioHaMu
Kapckoro mops

BeprukaibHoe paclpe/ie/ieHie ra30BbIX U adpPO30JbHBIX MpuMeceil Bo3ayxa Hax Poccuiickum cextopom Apkrukn 1045
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Puc. 5. Kaprot AT-925 (~750 M): 15 (a) u 16 okrsi6ps 2014 r. (6)

3oHanpoBaHue B paifioHe I 6bLI0 BbIMosHEHO 15 OK-
TA6ps1, B paitonax II u IIT — 16 okra6ps 2014 T.

W3 puc. 4 BUIHO, YTO MAaKCUMAJIBHOE PA3JIIYIIE B CO-
nepskannn CO, cocTaB/IsieT 3 MIH ' KaK 10 TOPU3OHTA-
JI, TaK 1 10 BepTukasu. IIpm aToM Bo BceX Tpex paii-
OHaX KOHI[eHTpaIisI MIHIMaIbHa B coe 1000—5000 M.
B Bepxueil tporocdepe (>5000 M) U B HOrpaHUYHOM
cJloe OHa Bo3pacTraeT. MUHIUMYM KOHIIEHTPAIUU B CJIOE
1000—5000 M, ckopee Bcero, SIBJSETCS CJEICTBHEM I10-
TJIONIEHNUsT YTJIEKUCJIOTO Ta3a OKeaHoM. PocT KOHIleHTpa-
1IN B BepxHeil Tponocdepe SBJSIETCS OTPAsKEHUEM TJIO-
6anbHOTO (bOHA B pe3yJsibTaTe MePeMENINBAHUS MPU Te-
peHoce Ta3a Ha 3TH BBICOTBHI OT TOJCTHJIAIOIIEH TOBepX-
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HocTU. YBesjuueHue ke cogepskanust CO, B morpaHuy-
HOM CJIoe — CJIEICTBHE TOCTYILIEHUST BO3AyXa B pailoH
u3MepeHuil ¢ KOHTHHEHTa. Eciu o6paTUThCs K KapTaM
AT-925, 10 JeTko yBuzeTh, uTo 15 OKTSI6ps TEepeHoC
B paifon I npoucxoun ¢ oro-socroka (puc. 5, @). Ha
ceyomuil 1eHb HampaBleHNe MepeHoca M3MEeHMJIOCh
Ha BoctouHoe (puc. 5, 6). BosBpamiasce k puc. 4, BUAUM,
YTO N3MeHEHNe HATIPABJIEHUS TlepeHoca Ha 45° TPUBEJo
K yMeHbIIeHIo KOHIeHTpaiuu Ha 1,5 Man ' B morpa-
HU4HOM cJioe. [lo-BuaumMomy, npambHeHmuil MMOBOPOT
mepeHoca K ceBepy MpHuBes Obl K YMEHbBIIEHUIO KOHIEH-
TpalUu B MOTPAHUYHOM cJioe U TPOoduiIb crai Obl mMo-
X0 Ha MpoduUIb, MpeICcTaBJeHHbIIl Ha puc. 3.

Antoxuna O.10., Auroxun II.H., Apumnosa B.T'. u ap.



Kaxk nsMeHsieTcs BepTHKAJIbHOE paclpe/eleHe yT-
Jekucoro raza B PoccuiickoM cekTope ApPKTHUKH, pac-
CMOTPHM II0 JaHHBIM BbInoJHeHHoro B 2008 r. mpoekra
POLARCAT [34]. B otsmmune ot [34], rae aHaan3upo-
BaJIICh BepTUKAIbHBIE pa3pe3bl, Ha puc. 6 IpejcTas-
JIEHBI BePTUKAJIbHbIE MPO(IIH.
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Puc. 6. BeprukanpHoe pactupenenenue CO, HaJ APKTHUECKUM
no6epeskbeM Poccru

Puc. 6 mokas3piBaeT XapaKTepHOe [T TOJSIPHBIX
paiioHOB BepTHKanbHoe pactpenenenne CO,, 3aKiio-
qaloleecss B HE3HAUYNTEJbHOM W3MeHEeHUW KOHIIEHTpa-
uuu ¢ BbicoToll. Vckimouenne cocrasisier paiton Care-
Xapjia, T/e B TOTPAHUYHOM CJI0e MMEETCS MaKCUMYM,
OY€BHUJIHO, aHTPOIIOTEHHOTO TpoucxosxkaeHus. Oo6paiia-
eT TakKe Ha ce6sI BHUMaHUe yBeInYeHne KOHIIEHTPAIuN
nouTn Bo BceM ciioe ¢ 3amajga (Casexap/) Ha BOCTOK
(IleBex) B cpenneM Ha 6 MuH . BO3MOKHO, CKa3bIBa-
eTcs TIepeHoC U3 TPOMBINLIEHHBIX paitloHoB Kuras, o6-
HapysKeHHBII paHee [40, 41].

Coracto [42], poct xoutierTparm CO, B cpeHeM
o 3eMHOMYy mapy cocTaBiseT 2,08 man '/ron. VMes
nannble u3Mepenuii B Canexapae B 2008 u 2014 rr.,
c/leJlaeM OIleHKY CKODOCTH W3MeHEeHWS KOHIIeHTpPAIliu
CO, B 3TOM paiioHe. Ha puc. 7 oTpakeHo, KaKk U3MeHU-
JINCH TIPOMIIN KOHIEHTPAIMH 32 3TOT IEePUO/I.

8000
6000
Canexapp
= I —u—2014 .
m 4000 F —eo— 2008 r.
2000 +
0 | ey | s
395 400

Puc. 7. Beprukanpaoe pacupegenenne CO, Hag CarexapaoM
B 2008 u 2014 rr.

Bungwo, 4To, He yYNTHIBas MPU3EMHOTO W HIDKHEH
YacTH TOTPAHUYHOTO CJIOSI, B KOTOPBIX MOTYT CUJIBHO
OTpa’KaThCd MeCTHBbIe MCTOYHWKHU, POCT KOHIIEHTPAITHH
Ha6JIIolaJIcs PAaBHOMEPHO TOYTH BO BCEM CJIOE aTMO-
cepsl. Pacuer n3aMeneHnss KOHIIEHTPAITNHN TTOKA3bIBaET,
YTO B HOTPAHUYHOM CJIOE ee YBeJMYeHHe MPOUCXO/IUIO
co ckopoctbio 2,00 "' /Tox, B cBOGOAHOI atmMoce-
pe — 2,17 man~!/rox. IlepBas BeqMYMHA HEMHOTO HH-
JKe CpeIHeTI00AThHOTO 3HAUeH A, BTOPas — HECKOJIbKO
Bbile. K 1MOTy4eHHBIM MOKA3aTeJsIM CJIeIyeT OTHOCUTD-
¢ C OCTOPOXKHOCTBIO, XOTS OHU TIOKa3bIBAIOT, YTO 3Ha-
YHUTETbHBIX OTKJIOHEHWN OT OOUIEMUPOBBIX TEHEHITHI
B JJaHHOM paifoHe He (puKcHpyeTcs.

Oxcu yriiepofia sIBJSETCS TPeIIIeCTBEHHIKOM
JUOKCHUA YTaepojia U MOCTymaeT B aTMocdepy U3 MpH-
POMHBIX M aHTPOIMOTEHHBIX McTOYHUKOB [43]. CrnemnoBa-
TEJTbHO, 3TOT Ta3 MOKHO CUNTATHh MTOKA3aTeJeM YUCTOTHI
BO3[lyXa B KOHKDETHOM peruoHe. l3MeHeHUs KOHIEH-
tparu CO B (hOHOBBIX pafioHaX B JOWH/IYCTPUATbHBIIH
MepuoJl M B HACTOsIIee BpPeMs ITOKa3bIBAIOT, YTO OHA
Bospocaa. Tak, B JOMHAYCTPHANBHBIH MEPHOJ, TIO JaH-
HbIM [44], koHnentpamusas CO cocraBisiyia B I'pensan-
o 90 Mapa !, B Amtapkruze 55 mapa . B [45] mo-
JydyeHO OoJiee HU3KOe 3HAueHUe it AHTAPKTUIbI —
(38+7) mapa~'. B HacTosmee BpeMs OHA OIEHHBAETCS
B cpeqHeM BeamunHoi 100 mupx ' [46].

B mepmos skcriepuMeHTa KOHIIEHTPAITHA OKCUIA YT-
Jlepojia HaJ pailoHaMH U3MepeHUil HaXOJUIach B IIpe-
nemax 90—110 mapa !, Ges yuera Bepxmeil Tporo-
cepbl U TOrpaHUYHOTO cJIosl Ha To6epexkbe (puc. 8).
BeposatHo, B paiione Cajnexapma B TIPU3eMHOM CJIOe
arMocdepbl UMeeTCsl TOCTOSTHHO [IeHiCTBYIOIUIT MCTOY-
nuk CO.
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Puc. 8. Bepruxanbhoe pacnpegenenne CO Hal KOHTHHEHTOM,
HoGepexbeM I OKeaHOM

[Tockombky CO OTHOCHUTCS K TIJIOXO PACTBOPUMBIM
razaM [47], To ero BepTHKaJIbHOE pacHpe/iesieHNe OIpe-
JlesisieTcsl B OCHOBHOM TIOCTYILJIEHHEM W3 JPYTUX pafi-
onos (puc. 9).

B ormmune or CO,, KOHIIEHTpalMsl KOTOPOTO Ha[l
OKeaHoOM MOHMXeHHast, KoHueHTpaiuss CO, HecMOTps
Ha CJIONCTOCTD BepTHKAJILHOTO paclpesie/ieHNs, BO BCeM
cioe aTMocepbl HAXOJWTCS B OCHOBHOM B IpeJesiax
90—110 mapa~'. Tak kax mcrounmk CO pacrmosaraer-
cs1 Ha moBepXHocTH cymin [48], To B BepxHeil aTMocde-
pe HabJIo/1aeTcd ero 3aKOHOMepHOe yObIBaHNe.
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Puc. 9. Beprukanpaoe pacnpenenenne CO Haj TpeMs paiioHaMU
Kapckoro mops

[Tonmyuennble Hamu J7151 Poccniickoro cektopa Apk-
TUKU 3HAYEHUsI OKA3aJNCh HIKE, YeM HaJl APYTUMHU ee
cexrtopamu [7—9].

MeTaH — TpeTHii Ta3 1O 3HAYUMOCTH €ro BKJIAJa
B TJI06asbHOE ToTerieHne. /lyiss ApKTHYecKoro paiioHa
€ro TcceloBanne 0coOOEHHO BAKHO B YCJOBUAX IOTe-
IIJIEHHSI B CBA3U ¢ BO3MOKHOI Jierpajaliyieil NpuoHHO
MepP3JIOThI M pa3yiokeHueM MeTaHoruzapatoB [49, 50].
Otenknu noctytienus Metana u3 CeBepHoro JleqoBuro-
ro OKeaHa OYeHb CHJIbHO pasimyaiorcsd [21, 36, 51, 52].

JlaHHBIE O BepTHKAJbHOM paclpejesieHUN MeTaHa
npezactaBjgeHbl Ha puc. 10, Ha KOTopoM, KpoMe TpeX
OCHOBHBIX Tpoduseii, q06aBIeH elle OJIH, IOJy4YeH-
HBIIl IpU CHIZKeHUU Haj Bactoranckum 60J0TOM.
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Puc. 10. Beprukanbroe pacnpenerennie CH; Hag KOHTHHEHTOM,
Bacroranckum 60s10TOM, HoGepeskbeM I OKeaHOM

DoJjiora, Kak U3BeCTHO, SIBJISIOTCS OJHHM M3 OC-
HOBHBIX MCTOYHUKOB MeTaHa Haj cymieil [53, 54]. U3
puc. 10 BHIHO, YTO B MEPHOJ IKCIIEPHMEHTa IIOCTYII-
JleHne MeTaHa ¢ ToBepXHocTH Kapckoro Mops 6bLIO 3a-
MeTHO MeHbIe (koHIeHTparna 1,95—1,96 man '), ueM
C TIOBEPXHOCTH cymu Ha KoHtuHeHTe (1,97 s L),
U 3HAYUTETHHO MEHBINE, YeM C TOBepXHOCTH Bacioras-
ckoro Gomora (1,99 man~!). B cBoGoanoit atmocdepe
KOHIIEHTpAIlNK MeTaHa OJM3KH HaJ BCeMU pailoHaMM.

Eme MenbImme pa3imyns GUKCHPYIOTCS HAJ TpeMs
paiionamu Kapckoro mops (puc. 11). 3mech KoHueH-
Tpalms MeTaHa yObIBaeT ¢ BBbICOTOH. B morpaHmdnoM
cyoe HaGJMOaloTCa pasinuus Mexay paiionamu I (u3-
Mepenusa 15 oxrabpsa 2014 1.), II u III (usmepenusa
16 okTa6pst 2014 1.), oueBUAHO, 06YCJIOBIEHHBIE H3Me-
HEHUEM LUPKYJISIIA aTMOChePDI B PA3HBIX CJIOSIX, O KO-
TOPOM TOBOPUJIOCH BBIIIIE.
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Puc. 11. BepruxanbHoe pacnpegenenne CH; Haz Tpems
paitoramu Kapckoro mops

W3 puc. 10 u 11 MokHO cZenaTh BBIBOA 006 OTCYT-
CTBUM 3MHCCHH MeTaHa ¢ MoBepxHocTH Kapckoro mMops
B paifoHax u3MepeHUil.

Eme crabee oTimdanTca BepTHKANbHbIE pacipese-
JeHHd O030Ha HaJ BceMHU palloHaMH HCCJIe0BaHUI
(puc. 12). HeGoubline pasindust BUIHBI B IOTPAaHIIHOM
cnoe U cpefHeil Tpomocdepe; Gojee 3HAYUTENbHBIE —
B BepxHeil Tponiocdepe. B norpaHnyHOM cjioe B paiioHe
HoBocubnpcka, BeposATHO, CKa3bIBaeTCSI CTOK 030HA Ha
asposore [55]. B cpexnneit Tpomocdepe Bemieck 030Ha,
CKopee Bcero, o0yCJIOBJIEH IOCTYILIEHHEM 030HO06pa-
3YIOIMNX coeINHEeHNT BCIeCTBIE 6JIOKNPOBAHNS 3aMajl-
HOTO TIoTOKa ¥ pasbckuMu ropamu [39]. CymiecTBeHHbBIE
pasinins B BepXHeil Tponocdepe CBSI3aHBI C TEM, UTO U3-
MepeHnust HaJi HOBocH6MPCKOM BBINIOJTHEHBI B YMePeHHOIT
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Puc. 12. BeprukasnbHoe pacnpenesnenue Oz HaJl KOHTUHEHTOM,
nmo6epeskbeM U OKEaHOM
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Bo3aymHOI Macce, Hajg CasnexapaoM u Kapckum Mo-
peM — B apKTuueckoll BozayurHoil Macce (cM. puc. 2).
JlaBno wm3BecTHO [56, 57], UTO BBICOTA TPOIOMAY3BI
HaJl HUMU pa3Hasd U cocTaBigeT B cpeaneM 11 kM
B yMepeHHO! M 9 KM B apKTHYECKOIl BO3IYIIHBIX Mac-
cax COOTBETCTBEHHO. BbIcoTa jKe TPOIOMAy3bl TeCHO
CBsI3aHA C BBICOTOI o30HOMay3bl [58, 59]. Cienosa-
TeJbHO, POCT KOHIIEHTpaluu o3oHa Hany CamexapaoM
n Kapckum MopeM oTpaskaeT yBeJIW4YeHUE €TO COJep-
JKaHus B paiioHe 030HOIAY3bl B HIDKHEN cTpatocdepe.
ITomo6ubie mpoduan 3adpUKCHPOBAHBI U I APYTUX
paitonoB ApkTuku [7—9].

BecbMa CyIeCTBEHHO OT/JIMYAIOTCS BEPTUKAJIbHBIE
pacripefieJieHusT a3po30Jisi HaJl KOHTHHEHTOM U OKeaHOM
(puc. 13).
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Puc. 13. BeprukaabHOe pacmpesiesieHne c4eTHOI KOHIIEHTPAIINN
a3p030.1d HaJl KOHTHHEHTOM, HoGepeskbeM I OKeaHOM

BuHo, 4TO BBICOKas KOHIIEHTPAIUS a3P0O30Js Ha-
6.10/1aeTcs Ha/l KOHTHHEHTOM, B paiioHe HoBocubupcka,
cKopee BCero, m3-3a JeWCTBUS MECTHBIX MCTOYHHUKOB.
[loBbImeHHbIE KOHIIEHTpAINK HaJ KapckuM MopeM o6y-
CJIOBJIEHBI TIOCTYTIJIEHNEM YacTHI[ ¢ KOHTHHEHTa, n3 Ho-
puibckoit mpoM3onbl [60, 61]. B patione Camexapaa
TaKNX NCTOYHWKOB He oOHapyskeHo. Ham BceMu TpeMs
paifonamu 3apMKCHPOBaH cJI0il a3po30.1a B6m3n 2000 M.
OueBUHO, OH BO3HUKAET 3a CUET TepeHoca YacTUIl U3
IpyTux paitonoB. CaMmble 3HAYNTeJbHbIE PA3THUYUSA 3a-
¢ukcupoBanpl Beime 5500 M. 37ech KOJIUYECTBO Yac-
THI HAMHOTO MeHbIne (II0YTH Ha MOPSAJOK) HaJ KOHTH-
HEHTOM, 4YeM HaJ[ OKeaHOM. B03MO’KHO, 3TO CBSI3aHO
C JaJbHUM TIEPEHOCOM a3p030Js, KOTOPBIl 06HApY KeH
B apKTHYecKoil Macce B paboTax [62—64].

OmcanHoe BBITIE paclpejieienne CYeTHOH KOH-
HEeHTPAINK a3P0o30Js HaXOAWUT CBOEe TOATBEpIK/ICHIE
U Ha BEPTUKAJIbHBIX MPOMUISIX €ro MacCOBOU KOHIIEH-
tparuu (puc. 14). Ot6op mpo6 MPOU3BOAUICS HA BBI-
cortax 500, 5000 u 8200 M.

Puc. 14 nokasbiBaer, 4To HaJ KOHTHHEHTOM Macco-
Basg KOHIIEHTPAIWs YMEHBIIAeTcs ¢ BBICOTON BO BCEM
cnoe atMocdepsl. Hax okeaHoM 1 mpu6peskHBIME paiio-
HaMU cofiepKaHre a3P030Jis1 HaMHOTO MeHbIle B MOTpa-
HUYHOM CJIoe U Bo3pacTaeT Ju60 B cpeaHeii Tpomocde-
pe, Jn60 B BepXHeil. 3HaYeHHS MacCOBOIl KOHIIEHTpa-
umn  (5—7 MKr/M?) COOTBETCTBYIOT [JAHHBIM H3Mepe-

HUIl B IPYTUX permoHaxX ApKTHKH [25]. ITo moaTBep:K-
JIaeT BBIBOJ[ O BBICOTHOM TI€PEHOCE a3PO30JisT B APKTUKY

[62—64].
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Puc. 14. BeprukaibHOe pacrnpe/iesieHIle MacCOBOI KOHI[EHTpA-
LUK a9p030Jis1 HaJl KOHTUHEHTOM, MOGEPEKbeM U OKEaHOM

BbiBox 0 JaabHeM IepeHoce aspo30Jisd CJedyeT
Takke U3 aHajIN3a XUMHYECKOTO COCTaBa OTOGPAHHBIX
vactui (puc. 15).

SOi”
NO3;

Cl”

Cr

Si

Mg

Puc. 15. Xumudeckuii coctaB asposonss Haj KapckuM MopeMm

PesysbTaThl aHaMM3a CBUIETETBCTBYIOT, YTO a3po-
30JIb HaJl OKEAHOM B OCHOBHOM 06pa30BaH TePpPUTEHHBI-
mu asementamu Fe, Si, Ca, Al, Mg, Cr, Zn, Cu, Mn.
Monbl, KOTOpbie OOBIYHO BXOAST B COCTaB MOPCKOTO
aspososisi B mpuseMHOM (IPUBOZHOM) CJIOe BO3AyXa
[65—67], Takue kak Na*, K*, Cl~, NOj3, SOi_, COCTaB-
0T B cymme Menee 20%. YUHUTBIBag, 9TO TePPUTEH-
Hble 3JIEMEHTHI He MOTYT TIOTACTh B BO3[YX C MOBEPX-
HOCTH OKeaHa, e€CTECTBEHHO CYMTaTh, YTO OHU IIpHUHE-
CEeHBI U3 JPYTUX DETHOHOB, C MHBIM XapaKTepoM IIOJI-
CTHUJIafoIel TOBEPXHOCTH.
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3akouenue

V3Mepenne BepTUKAJIBHOTO paclipe/iesieHusI ra3o-
BOTO M a3PO30JLHOTO COCTaBa BO3/yXa, BBIMOJHEHHOE
unag Kapckum MopeM u npubpeskHbiMu paiionamu Poc-
cuiickoii APKTUKH, BBIIBIJIO Psifi ocob6eHHOCTell, He Xa-
PAKTePHBIX /11 KOHTUHEHTAJbHBIX PaliOHOB.

B BepTuKaZbHOM paclipefieleHUN JAHOKCHIA YTJie-
poaa HabMoIaeTcss MUHIMYM KOHIIEHTPAINU B IOTPAHIY-
HOM U IIpU3EMHOM CJIOSIX BO3JyXa, KOTOpPBIl co3maercs
3a cyeT CTOKA ra3a IyTeM IIOIJION[eHHs eT0 OKeaHOM.

BeprukasbHble mpodun KOHIIEHTPAIINT MeTaHa He
BBIABJISAIOT 3MHUCCHUU Ta3a C MOBEPXHOCTH oKeaHa. KoH-
LIeHTpallls MeTaHa B IIPHU3eMHOM U IIOIPAHUYHOM CJI0IX
MeHbIlle, YeM HaJl KOHTUHEHTOM U TPUOPEKHBIMU pafi-
OHAMH.

B pacnpeneneHnn okcua yriaepoaa u 030Ha 0COOBbIX
pasnnyuil ¢ APYruMu paifoHaMu He 0GHApY:KeHO.

NMerotcst oco6eHHOCTH B BEPTHKATBHOM pacIpe/ie-
JIEHUH a3P030J1s1, KOTOPble 3aKJII0UAIOTCSI B €T0 IIOBbIIIEH-
HOM cofilep;KaHN B BepXHeil Tpomocdepe N JOMUHIPOBA-
HUM TEPPUTEHHBIX 3JeMEHTOB B €r0 XUMUYECKOM CO-
craBe. [lo-BugmMomy, aTo 06yCJIOBIEHO NATHHUM Tiepe-
HOCOM YacCTHUIl U3 PETHOHOB C OTKPbITOI mojcTuiaoleit
TIOBEPXHOCTBIO.

PaGora BbIosHEeHa TIpu TIoAepkKe rpanta PHO
Ne 17-17-01095.
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