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AnHotanus. [IpeTeH3un K MHPOBOH YIJI€BOJOPOJHON IHEPreTHUKE, NPEIbsIBICHHbIC
[Tapuxckum cornamenueM no kiuMatry ot 2015 r. He o6ocHoBaHbL. PeanbHoi mpuynHON co-
BPEMEHHBIX KIIMMAaTHYECKHX M3MEHEHUH SBISETCS YCWICHUE IUIaHETapHOTO Ipolecca BOJ0-
POJHOM Jerasanuu, KOTOpas MOPOKAAeT KOMIUIEKC (PU3UKO-XUMHUUECKHX 3(P(PEKTOB, BBIC-
JSFOIMX TEIU0. 1 — OTPUIATENBHBIN JpOCCeNbHBIN APQEKT, T.e. caM BBIXOJA BOJOPOJAa Ha
JTHEBHYIO ITOBEPXHOCTb NPHUBOJUT K HArpeBy MPHU3EMHOI0 BO3IyXa. 2 - HK30TEPMHUYECKOE
OKHCIIEHHE BOJIOpOJIa U MeTaHa B aTMocgepe. 3 - HOHM3alus BO3/AyXa paAloaKTUBHBIMU ra-
3aMH, BBIJCISIONIMMUCS M3-TI0J 3€MJIM BMECTE C BOAOPOAOM, IMPUBOAMUT K KOHJAEHCAIMU Ma-
POB BOJIBI C BBIJICJIEHUEM TeIIa. 4- pa3pylIeHne 030HOBOT'O CJIOS BBI3bIBAET YBEJIMYEHUE I10-
TOKa yabTpaguoieTa K MOBEPXHOCTH 3€MJIM, KOTOPBIHA 3allyCKaeT 3[eChb 030HO00pa3youue
peakuuu. Pacriag MosieKys MpU3eMHOI0 030HA MPOUCXOAUT C BBIIEIECHUEM TEIUIOBOIO U3IYy-
YeHUsl.
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Abstract. | suppose the main claims to the global hydrocarbon energy sector made by
the Paris Climate Agreement of 2015 are not substantiated. The real cause of modern climate
change dwells on the planetary intensive process of the hydrogen degassing which generates a
complex of physico-chemical effects emitting heat.
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1 - negative throttling effect, i.e. the very release of hydrogen on the daytime surface
leads to heating of the surface air.

2 - exothermic oxidation of hydrogen and methane in the atmosphere.

3 - the air ionization effect by radioactive gases released from the ground together with
hydrogen lead to condensation of water vapor with the heat release.

4- the destruction of the ozone layer causes an increase in the flow of ultraviolet light
to the Earth's surface, which, in turn, triggers ozone-forming reactions. The ground-level
ozone increases by 2-3 times, the decay of its molecules occurs with the release of thermal
radiation.

Key words: Paris Agreement, climate change, hydrogen degassing, choke effect, hy-
drogen oxidation, air ionization, ozone layer destruction, ground-level ozone
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Knumaruueckue u3MeHEHUs, KOTOpbIe, OE€3yCIOBHO, HaOIOAIOTCS Ha
Halllel miaHere B nmociueanne 30-35 jiet, MpUBENU K 3aKIIOUEHUIO psiia MEXIY-
HapOJHBIX MPOTOKOJIOB (Monpeanbckuit, 1987 r.; Kuorckuii, 1997 r.) u corna-
menuid (ITapmwxckoe, 2015 1.). K coxanennto, 0CHOBON CypOBBIX aJIMUHUCTpa-
TUBHBIX PEIICHUN B MEPEUYHUCICHHBIX JOKYMEHTAX CTajla COBEPIIEHHO HE00OC-
HOBaHHAasi HAYKOW M OMpoBepraemas HaTypHBIMU HAOJIOJIEHUSMH THUIIOTE3a O
JECTAOMIIM3UPYIONMIEM BJIMSIHUM Ha KIMMAaTHYECKYI0 CHUCTEMY aHTPOIOTCHHBIX

rasosB, B nepByto ouepenp CO..

Poccuiickasi Hayka 1 mpo0JieMa aHTPONOTeHHOT0 MOTENJICHUS.

B 2000 rogy aBTOp MaHHOTO COOOIIEHUS TPUHUMAN Y4aCTHE B TOJATOTOB-
K€ JOKJIaJa MUHUCTpa MPUPOAHBIX pecypcoB H dkosioruu b.A. fukeBnua Ha 3a-
Ce/laHWU TMPaBUTENIbCTBA, PACCMATPUBAIOLIETO BONPOC 00 aHTPONOTEHHOM BO3-
neiictBuM Ha kiuMat. [IpopaboTka OONBIIOr0 KOJUYECTBA JUTEPATYPHBIX JTaH-
HBIX MPHUBEJIa HAC TOT/IA K CIEAYIOIIEH IpONopLMH BKIA0OB Pa3IUYHbIX Ia30B B
MapHUKOBBIN A((EKT mmaHeTsl: mapsl Boasl -80%; yriekucisiii ra3 -10%; ma-
asie razoBble coctaBistomue (MI'C) atmocdepsl — MeraH, 030H, (PEOHBI

u 1p. - 10%. Ilpu 3TroM Ha poiro Bkianga antpornoreHHoro CO, npunuiocsk 10%
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ot obmero Bkiagaa CO, B 10%, T1.e. Bcero 1% ot cymmapHOro mapHUKOBOTO 3(-
dekTa.

Hoxnan 6b11 caenan 29 nexadpst 2000 r., 1 moazepKaH MPaBUTEIbCTBOM.

B 2004 roay Bonmpocom U3MEHEHHUS KJIMMaTa 3aHsJICSI COBET-CEMHUHAP, Op-
ranu3oBanHbld npu npesunenre PAH (FO.C. Ocunos). 18 mas 2004 roma oH
MOJIBEJI UTOTU paboThl ceMuHapa. B oduinanbHOM OTpUIIATENIBHOM 3aKioue-
HUM 0 1esiecoobpasHoctu patudukanun Kuorckoro nmpotokona Poccueit, otme-
YaJI0Ch OTCYTCTBUE €r0 HAyYHOTro 000cHOBaHus [8].

B 2019 rony nepen patudukanueit Poccueit [Tapukckoro cornamieHust Mo
Kimmarty yxe apyrou npesuaeHtT PAH — A.M. CepreeB noaTBepaws OTpULA-
TEIbHOE MHEHHE aKaJeMHUU 00 ONpPEIeNsIOleM aHTPONOT€HHOM BO3JIEHCTBUU
Ha knuMar. B HenaBHeM unTepBbI0 PUA HOBOCTH OH 3asBHII, UTO MOJOKEHHBIE
B OCHOBY IlapmKckoro corjameHusi KIMMaTHYECKUE MOJAEIN CTPAAaroT OT He-
JIOCTaTKa BHUMAaHUS K IIOOAJIbHBIM MPUPOJHBIM MPOIECCaM, & BaXHOCTh U3Y-
YCHHUS ITHX MPOIIECCOB MOKA HE MPU3HAETCS HA IMOJIMTUIECKOM ypoBHE [3].

[TonHocThiO cornacumcest ¢ MHeHUeM mpesuaeHta PAH, a ot ce6s noOa-
BUM, YTO B COBPEMEHHON METEOPOJIOTHUHU CIIOKHUJIACh CTpaHHas CUTyalus, —
aTMOC(epHbIE MPOILECChl U3YyYalOTCsl TOJIBKO B paMKax camoi armocdepsl, Ko-
TOpast 0 MacCe CBOEH COCTABISIET MUJUIMOHHYIO JOJ0 OT MAcChl BCEH TUIAHETHI.
OOpazoBanach aTMocdepa B pe3ybTaTe Ie€oJIOrMYECKOro mpouecca — Jerasa-
WU KUAJKOTO sipa 3eMJid. DTOT Mpolecc MpoAoiKaercs 10 cux nop. He yuu-
TBHIBasi €T0 MOHSATH XKU3Hb aTMOc(hepbl HEBO3MOKHO. OCHOBHBIE IKOJIOTUYECKUE
po0IeMbl COBPEMEHHOCTH — Pa3pyLIEHUE 030HOBOTO CJIOS M U3MEHEHUE KIIu-
MaTa CBSI3aHbl C U3MEHEHHEM XMMHUECKOI0 COCTaBa aTMOC(EpHI, T. €. peub UJET
0 XMMHUYECKHX Mpolieccax MaHeTapHoro macirada. M3ydyenuem Takux nporec-
COB 3aHHMMAETCS CIelMaIbHAsI HayKa T'€0JIOTHYECKOTO IUKIIA — TFeOXUMHUS, O
HAaKO B OCHOBY MEKJIYHAapOJHBIX COTJIAIICHUM TMOYEMY-TO 3aKIaJbIBAIOTCS
TOJIBKO Pe3yJbTaThl JAOOPATOPHBIX MCCIEIOBAHUNA XUMHUKOB, U3YYaIOLIUX MPO-

IIECCHI «B MTPOOUPKEY.
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HNruopupoBanue BeHCKOl KOHBEHIIMH 110 OXPaHe 030HOBOI'O CJIOS.

Benckass pamouHasi KOHBEHIMsSI Obuta mpuHsita 22 Maprta 1985 roga. B
HacTosllee BpeMs OoHa noanucana 197 rocymapctBaMu U sBIsieTCA AEHCTBYIO-
1ieil, 0JHAKO MOJHOCTHIO 3a0BITOM, a TOUHEE MPOUTHOPUPOBaHHON. HamomHuM
TJIaBHBIE €€ MOJIOKeHUS . [1]

1. Croponsl KoHBEHIIMM MPU3HAIOT, YTO IVIABHBIMH HAay4YHBIMUA IpoOOIIe-
MaMH SIBJIIFOTCS:

a) U3MEHEHHE O30HOBOTO CIIOsl, KOTOPOE MOXKET UMETh PE3YJIbTATOM M3-
MEHEHHE MHTEHCUBHOCTH COJHEYHOTO YIbTPa(pHOJIETOBOTO W3ITyUCHUs, BIUS-
IOIIETO Ha >kuBbIe opranu3Mbl (Y D-b) u 1ocTuraroiiero nmoBepXHOCTH 3eMIIU, U
BO3MOYKHBIE IIOCJEACTBUS IS 30POBbsI YEIOBEKA, OPraHU3MOB, IKOCUCTEM U
MaTepHaJIOB, UCIIOJIb3YEMBIX YEJIOBEKOM;

b) HU3MCHCHHUC BCPTHUKAJIBbHOI'O HDO(bI/IJ'IH 030Ha, KOTOPOC MOXKCT HAPYIIIUTH

TEMIICPATYPHVYIO CTPYKTYPY aTMOC(heDBI, W BO3MOXXHBIC ITOCJICACTBHUA AJIS IIOT'O-

JIBI U KJIUMATA (noouepxusanue asmopa — B.C.).

Urak, BeHckass KOHBEHLIUS — MIEPBOE MEXKAYHAPOJIHOE COIVIAIIEHUE, OTpE-
arupoBasBliliee Ha (PEHOMEH aHOMAJIBHOTO Pa3pYIICHUS 030HOBOTO CJIOS, YKa3bl-
BACT Ha JBE Ba)KHEUIIME MPoOJIeMbl, BOSHUKAIOIIUE MPU Pa3pylIeHUU 030HOBO-
ro CJIosi, — YBEJMYEHHE TOTOKA OMOJOTUYECKH-aKTUBHOTO YibTpaduosera,
YIPOKAIOIIETO XW3HU HA IUIaHeTe, U BiaugHue mdMeHeHud OCO Ha moroay u
ximMmar. Ho B Knorckom npokoiie, a takxke B [lapukckoM cornameHnu, mocBsi-
LICHHBIM KOHKPETHO U3MEHEHUIO KJIMMaTa, HET IaXe YIIOMUHAHUM O POJIM 030-
HOBOTO CJIOSI B 3TOM mpobiieme.

Bce BblllIecKa3aHHOE HABOAUT HA TPYCTHBIE MBICIH, - MIPU PEIICHUU TPO-
OJIeMbl KIIMMAaTUYECKUX W3MEHEHUH TMOJTHOCThIO UTHOPUPYETCS MHEHHE TPaBU-
TenbCcTBa Poccuun, MHEHNE Poccuiickor akaeMuy HayK, a TAKKE PEKOMEHIANU
JEHCTBYIOIIETO MEXKIyHAPOIHOTO corjamienus - Benckoil koHBeHuu. O0bsic-
HEHUE PTOW CTPAHHOUN CHUTYaIlUH MOXET OBITh TOJBKO OJTHO, — MIOUCK PEATTHHBIX
MPUYMAH KIMMATUYECKUX H3MEHCHUN COBPEMEHHOMY PYKOBOJICTBY MEKIYHa-

POOHBIX OpFaHI/I3aI_[I/II\/JI " OTACJIBHBIX T'OCYJAPCTB HC HYIKCH.
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Emie Oonee cTpaHHO M NEYallbHO, YTO COBPEMEHHBIE METEOPOJIOTH MpHU
MOMNBITKAX MPOTHO3a MOT0/IbI WJIK OOBSICHEHHUSI OTOIHBIX AHOMAJINII UTHOPUPY-
10T MapaMeTpsl 030HOChepnl. IrHOpupyeTcst mpu 3ToM 4Ype3BbIUaiiHO BaskHas (U
OUYEHb JOCTyIHas) UHGOpMaIKs, Belb O30HOBBIN CIION pEryaupyeT TEIJIOBbIC
napaMeTpsl HWXKHEH aTMocdepsl, B MEPBYIO Oodepeab, cTpatochepsl, KoTopas
HarpeBaeTcsl Ha JECATKU T'PayCoB 3a CUET COJHEYHOTO MU3IY4YCHUS, MOTJIONICH-

HOT'O U ICPCUBITYUCHHOTI'O O30HOBBIMU MOJICKYJIaMU.

PoJib 030HOBOIO CJ1051 B TEMIIEPATYPHOM CTPATH(PUKALMM aTMOC(epBbl.

O30HOBBIM CJIOEM YCIIOBHO Ha3bIBAIOT MHTEpBal aTMOCQEphl, IAe KOH-
nentpamus Oz gocturaer 80-90% ot obiiero cojep:kanusi 030Ha B CTOJIOE aT-
Mocdepsl (Puc. 1a). Ha sxkBaTope 030HOBBIN CJION pacCIONIOXKEH HA BBICOTE OKO-
710 30 kM, B oJsipHBIX perrnoHax — 10-15 kwm.
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Puc. 1. Boicomnutit npogpune konyenmpayuu 030na (a) u epmuKanbHoe pacnpeoesieHue
memnepamyput 6 ammocghepe (0).

Kucnopomusiii mukn o3oHa (ki YernMena) mpezacTaBisieT coOoi mpo-
1[ECC, OCPEJCTBOM KOTOPOIO 030H HEIMpPEPHIBHO MPOU3BOAMT B cTparocdepe,
npeoOpazoBanue ynbrpaduoneToBsix (V@) uznydenuit B tersosoe. [Ipepioxen

Cunneem Yenmenom B 1929 rony.
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* 0,=0+0D A<240 um, (1)
e OD+0,+M=0;+M M=N2, 0,, (2)
* OD+03=20,; A<900 M (3)
* 03=0+0; A<900 am 4)

CyThb mporiecca COCTOUT B TOM, 9TO CaMO€ KOPOTKOBOJIHOBOE yJIbTpaduo-
netoBoe (YP-C) uznyuenue ConHila, 1OCTUras CI0eB aTMoc(epbl ¢ 3aMETHBIM
coJiep>KaHUEM KUCIIOpOoa, TPOoU3BOAUT (poTonu3 ero moiekynl. [Ipu 3ToM onun
U3 aTOMOB KHCJIOPOa, MOJYyYUBIINNA OCHOBHYIO SHEPTHIO KBaHTa MpH (OTOIH-
3¢ (O'D), HaunHaeT aKTHUBHO B3aWMOJCHCTBOBATH C MOJIEKYJaMHU KHUCIOPOJa,
o0Opazyst Mosiekyiy o30Ha (O3), BpeMsl ’KU3HU KOTOPOU 3/1eCh U3MEPSIETCSI MUHY-
TaMU U TiepBbIMHU Yyacamu. O30H pacnajaceTcsi MoJl BIUSHUEM YibTpaduosera C
BbIJICJICHHEM MH(PAKPACHOTO, T.€. TEIJIOBOTO M3IydeHus. AKTUBHBIN aTom O'D
COCIMHSETCS M C MOJIEKYJION 030Ha, 00pa3yst BUPTYaIbHYIO MOJeKyIy Oy, KOTO-
pas TyT e pacnagaeTcs, OISATh K€ BbIJIEISAS TEIIOBYIO BOJIHY.

Takum 00pa3zoM, MPOU3BOJIUTCS HArpeB cTpaTochepbl BHIIIE 030HOBOTO
CJIOSI Ha JACCATKHU TPaJyCoOB, U €CIIM TOJ| TPOMOIMAay30i TOCIHOJCTBYIOT HU3KUE
temriepatypsl (-50°C), To Ha BeicoTe mopsiaka 40-45 km (Puc. 16) ona moxer
JIOCTUTaTh HYJIEBBIX 3HAYEHUW. B 3TOM M COCTOUT KIIMMaTHUYECKasl pOJib 030Ha,
KOTOPYIO UTHOPUPYIOT COBPEMEHHBIE KIIMMATUYECKUE MOJIEIIH.

Heobxoaumo ykazath Ha poJib TIIYyOMHHOW BOJOPOJIHO-METAHOBOM Jera-
3aIlMU B OMKMCAHHOM BBIIIE MPOLIECCE KU3HU 030HOBOTO cJios. [lo HammMm mpe-
ctaBieHusM [9,14] 030HOBBIN CIION pa3pyiiaeTcs BEIOpocamMu TIIyOMHHBIX ra30B
BOJIOpOJIa U METaHa, KOTOPbIE JOCTUTasi CTPaTOCHEPHBIX BBICOT, MOTYT MPUHU-
MaTh Y4acTHE B BOJOPOJHOM LIMKJIE Pa3pylIeHUsI 030HA, T€ POJIb KaTaau3aTopa
npuHaIeKUT Mojekyie ruapokcuna (OH). BomoponHblid LMK HACUUTHIBAET
oosiee 40 peakiuii ¥ IpepbIBacTCs ¢ 00pa30BaHUEM BOJIbI, KOTOpas 3aMep3asi Ha
cTparoc(epHbIX BBICOTAX, (GOPMUPYET YAUBUTEIHLHO KPACUBBIE MTEPIAMyTPOBBIC

oOJnaka, MX €llle Ha3bIBaIOT MOJSPHBIMU cTpatochepHbiMu obnakamu (I1CO),
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XO0TsA H3.6JIIO,II3.IOTC$I OHH ITIOBCEMCCTHO TaM, I'I€ O30HOBBIN CJIOM HMCHBITHIBACT

CHJILHOE pa3pylIcHHE.

TermnoBblie 3 peKkThI MpoLecca IIIyOUHHON Aera3amum.

CBogHast aBTOpCKasi MOJIeib BOJOPOJHOTO Pa3pyIIEHUs 030HOBOTO CJIOS,
aJanTUPOBAaHHAs K OKEAHCKUM YCJIOBHSAM Il OOBsicHEeHUs (eHOMeHa OIib-
Hunbo, nokasana Ha puc. 2. KopoTko mosicauMm ee. BeIOpockl Bogopoa u3 pud-
TOBOM 30HBI MOJJHUMAIOTCS K TIOBEPXHOCTU OKEaHa, 371eCh B 30HE BOJIHOBOM 3PO-
3UM, HACBIIIEHHOW KHUCIOPOJOM, BO3MOXKHBI PEAKIIMM OKUCJIEHHUS BOJOpPOJAA C
BBIZICIICHHEM TEIUIa U HarpEeBOM MOBEPXHOCTHOTO CJIOSI OKEAHCKOW BOJBI — TaK

HauynHaeTcs: peHoMeH Dnb-Hunbo (HarpeB okeaHckoil Bojbl B BocTounoii Ila-
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Puc. 2. @enomenonozuueckan mooenp 6030eiicmeusn 2younHnoll 0ezazayuu

HA ROBEPXHOCMHBLE C/10U OKeaHna U ammocqbepbl. Hosacuenus 6 mexcme.
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[IpsiMble peakiuu BOAOPOJAa ¢ KHCIOPOJIOM MPU HEOOJBIINX KOHIIEHTpa-
[USAX MEPBOr0 UAYT TOJBKO B MPUCYTCTBUU KATAIM3aTOPOB, KOTOPHIMU MOTYT
OBITh METAJLJIBI IEPEMEHHON BAJICHTHOCTH, YYaCTBYIOIIME B Ta30BOM BBIOpPOCE B
BHJIC METAJNIOOPTaHUUYECKUX COCTMHEHUH.

Peakiuu oxuciaeHus: BOAOPOJIa U COMPOBOKIAIOIIUX €r0 METaHa U yrap-
HOTO raza MOTYT MPOAOJKAThC U, O0Jee TOro, ycuiauBarbesa B atmocdepe. Bo-
JOpO, TIOAHSABIIUICS B cTpaTocdepy, pearupyet ¢ 030HOM. [IpoaykT peakium —
BOJa, KoTopas 3amep3aet, oopasys [1CO. B 030HOBYIO JbIpy «IIPOBATMBACTCS
Y®-uznyuenue, KOTOpPOe MEpeusydyasch B TEIUIOBOM JUala3oHe, HarpeBaeT
MOBEPXHOCTHBIN CIIOM BOJIBI M BO3/yXa Ha HECKOJLKO TpaaycoB (2-3). [lapsr Bo-
Jbl U YTJIEKUCIBIA Ta3, CoAEp>KaHUEe KOTOPHIX YBEIMYMBACTCS B BO3yXE IMPHU
HarpeBe BOJbI, MOTIONIAIOT TEIJIOBOE M3JIyYEHUE, YCUIIMBAs HArpeB BO3AyXa U
BEPXHUX CJIOEB BOJBI. A TemIiepaTrypa BO3AyXa HaJ O30HOBBIM CJIOEM B 3TO
BpEMsI CHM)KAETCS Ha JCCSATKHU IPaycoB, T.K. YMEHBIIAETCS KOJUYECTBO 030HO-
BBIX MOJIEKYJ1. B MeTeoposjoruu 3TO SBJICHUE HA3bIBACTCS «IEPETLIFOCOBKOM
TEMIIEpaTypHOTO IUIOJs». [Ipu 3TOM KOJIMYECTBO U30BITOYHOTO TEIJIa Y 3EMIIH
COOTBETCTBYET €ro MoTepe B cTpaTocdepe, ¢ yueToM pa3HUIlbl INIOTHOCTH BO3-
JlyXa Ha pa3HbIX BHICOTAX.

COOTBETCTBEHHO, T€ k€ TEIIOBble I(P(HEKThl OKUCIEHHS TOPIOYUX T'a30B
(BolopoJia M MeTaHa) MPOUCXOAAT U TP PACTIOTIOKEHUU IIEHTPOB Jiera3aliy Ha
cymie. YaenbHas TEIIoTa CropaHus Bojaopoaa B Bozayxe — 140,9x106 JIx/kr;
metana - 50,1x106 Jx/kr.

[Tpomecchl OKHUCIEHUS TIYOMHHBIX Ta30B MOTYT MPUHUMATh XapakTep

B3PBIBOB, OCTABJISIOIINE XAPAKTEPHBIE CTPYKTYPhI: BOPOHKH, IOKMApKH U JIp.

JpoccesiupoBanue riyOMHHbBIX Ia30B.

DddexT npoccenrpoBaHusi COCTOUT B TOM, YTO MPU PACIIUPEHUH CHKATHIX
ra3oB 70 0oyiee HU3KOTO JAaBJICHUS O€3 COBEPIICHHS BHEITHEH padoThl U 0e3
oOMEHa TEIUIOM C OKpY’Karollle cpenoi ux temneparypa usmensiercs. [Ipakru-

YEeCKH JJ1s1 BCeX ra3oB B onpeeneHHbx PT ycnoBusx apoccenbHblid 3P HEKT mo-
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JIO)KUTEIBHBIN, T.€. TIPOUCXOIUT MOHWKEHUE TEMIIepaTyphl. Y BOJOpOAa U Te-
TS APOCCETbHBIN Y(PPEKT OTPUIIATEIIBLHBIH, T.C. IPH PACIIUPEHUH 3a JPOCCEIEM
MIPOUCXOUT WX HATrpeB. ITO IMO3BOJISICT HAM MPEANOJIOKHUTh, YTO MOCIE MPO-
XOKJIEHUS TUX JBYX T'a30B Uepe3 MOPHUCTHIE CPEAbl B MOJ3EMHBIX YCIOBUAX U
BBIXOJIC HAa JHEBHYIO IOBEPXHOCTh MOJYKET BO3HHMKATh OTPHIATCIIBHBIN JIpOC-
CeNbHBIA 3((EKT, T.e. HArpeB, KOTOPBIH MOXKET Y4acTBOBATh B IOBBIIICHUU
TEMITepaTyphbl MIPU3EMHOTO BO3/yXa, YTO MBI M HAOJIOMaeM B IICHTpPAxX Jeras3a-
IIUU TI0JT 030HOBBIMHM JIBIPAMH.

WNHBepcHoHHAs TeMmIlepaTypa BOJOPOJA, HUXKE KOTOPOH JIPOCCEIIbHBIN
3 (}HEKT CTAHOBUTCS TOJOKHUTEIBHBIM, T.€. Ta3 HAUYMHACT OXJIAXKIAThCs, PaBHS-
ercs -73°C, 4TO B peaJbHBIX YCIOBHSX HAIIEW IUIAHETHI NPAKTHYECKU JOCTH-
KHMO TOJIBKO B ycloBHsiX AHTapkTH bl [4]. [Ipu omeHke BKIIaga B HarpeB aTMO-
chepHOro BO3IyXa ApoccelbHOro 3h@exra BOAOPOAHOM Jera3zaluu CICAyeT
YYUTHIBATh, YTO OOJBITUHCTBO COITYTCTBYIOIIUX €My Ta30B HUMEIOT ITOJIO0KHU-
TeIbHBIA 3P EeKT, T.e. IPHU BBHIICICHUN HA JHEBHYIO MOBEPXHOCTH OHU OXJIa-

JKIAI0TCS.

HNonuzanus Bo3ayxa paiuO0AKTUBHBIMH Fa3aMu.

Jlpyroii MOIIHBIA TPOIECC, HArpeBaIOIMUN aTMOC(EpPHBIM BO3AyX Ha
LIEHTPAMHM JIeTa3alu, CBs3aH C BBIACICHUEM PAJUOAKTUBHBIX a30B, B IIEPBYIO
ouepeab pajioHa, KOTOPBIM CIOCOOEH aKTMBHO MOHU3MPOBATh MOJIEKYJIBI BO3-
IOYIIHBIX Ta30B. Pe3koe e MOBBIIEHHE KOHUEHTPALMH aTMOCPEPHBIX HOHOB
MIPUBOJUT K PA3BUTHIO KACKaJHBIX ITPOLIECCOB: BBIAEIECHNUIO 3HAYNUTEIBHOIO KO-
JIMYECTBA CKPBITOTO TEIUIA 34 CYET KOHACHCALMK NIapOB BOJBI HA HOHAX, IIPUBO-
JAIIET0 K PE3KUM HM3MEHEHMSIM TEMIIEpaTypbl U BIAXKHOCTHU MPU3EMHOIO CIIOS
aTMoc(epbl, U3MEHEHUIO TTPOBOJUMOCTH aTMOC(HEPhl U BEPTUKAIBHOTO TOKA B
rJ1I00aJIbHOM DJIEKTPUYECKOW LENMu. JTO MPUBOIUT K (HPOPMHUPOBAHUIO HEOHO-
POIHOCTEN 3JEKTPOHHOW KOHIIEHTpAIMK Pa3IMYHOro maciutadba B MoHochepe.
OTnMYUTENHEHON OCOOEHHOCTHIO HAOJIIOAEMBIX MPOILIECCOB SIBISIETCA MX MC-

KJITFOUHUTEIBHO BBICOKAs SHEPTodHEeKTUBHOCTS [7].
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PanioH oueHb TSKENBIN ra3, MO3TOMY €ro TPAHCIOPTUPOBKA U3-T10]] 3eMJIU
B aTMoc(epy cBsizaHa ¢ BIOpocaMu 0oJiee JIETKUX Ta30B — Hocutenel (BOJopo/I,

METaH, yrapHbli ra3, yriaeKuciblil ras).

O30HOBBIIT AJTOPUTM MOTOAHBIX AHOMAJIH.

ABTOp B TEUEHHME MOCIECIAHUX IMATHAAUATH JIET W3y4dall CBSI3b aHOMAJIUM
obmiero coaepxanus o3oHa (OCO) u anomanuit moroaer [10]. ITomydensr cre-
JyrolIe pe3ynbraThl: 00a Tuna anoMaauii (OCO u morojpl) yCTOWYMBO KOppe-
JUPYIOT IO MeCTy U BpeMmeHu. [lon monoxurensasivu anomaiusimu OCO npu-
3eMHBIA BO3AYyX OXJIAXKJAETCs, MOJ OTPHUIATEIbHBIMU — HarpeBaeTcs. B 30He
KOHTaKTa Pa3HO3HAKOBBIX O30HOBBIX AHOMAJIMW BBINAJAIOT JIMBHEBBIE OCAJIKH,
KOTOpBIE YaCTO BBI3bIBAIOT HABOJHEHMsI, OCOOCHHO B FOPHBIX pailoHaX. 3UMOM B
TaKOW 030HOBOW ITO3WMLIMH BBINAAAIOT JIEISHBIE JTOKAH. 31E€Ch KE 3apOKIAIOTCS
ITOPMBI U yparansl. Harpes Boznyxa oz orpunarensHbiMu anomanussmu OCO
IPUBOJNUT K CHHIKEHUIO 3€Ch JABJICHHUS, IOATOMY CIOJIa MOTYT CMEIIAThCS aH-
TUIUKIOHBI. FOXHBIE CyOTponnueckue aHTHLMKIOHBI (B CeBepHOM IOJIyIIa-
pUM) IPUHOCIT aHOMAJIBHO JKapKyl0 U CyXYIO MOroJy, Ha (pOHE KOTOpOH pa3Bu-
BalOTCS TpupoaHbie moxkapbl [11]. CMerieHune CEBEpHBIX AHTUIMKIOHOB
(manpumep, CKaHIUHABCKOTO) MPUHOCUT aHOMaJIbHBIN Xx0Js10. CaMmble CHUIIbHbBIE
Mopo3bl B EBporie BO3HHMKAIOT 3UMOH, €clii B 00JacTh HU3KOTO JAaBJICHUS ITOA
O30HOBBIMHM aHOMANUSIMU BTsruBaercs CHOMpPCKUN aHTHULMKIOH. B 3TO Bpems
BbIMep3atoT s1070HeBbIe caapl Ha ETP. [lpuunHoit 06pa3oBaHusi 030HOBBIX aHO-
MaJuil SBJSIOTCS MPOLIECCHI, UAYUIME B 3eMHOM sifipe. Pa3pyiiaercs 030HOBBII
clloil BbIOpOCaMM TIyOMHHOTO BOAOPOZA, CO3MAAETCS — MAarHUTHBIM IOJIEM
3eMIIH.

JUJist UIUTFOCTpaIMK BBIIIEOTMCAHHOTO O30HHOTO alropuTMa 00pa3zoBaHuUs
MOTOJIHBIX aHOMaJIUK npuBeaeM kapty anoManii OCO CeBepHOro nojymapus
Ha 25 nexabps 2015 roga. Ha Helt moka3aHbl OTKJIOHEHHUS OOIIEro COJCpKaHUS
030Ha OT CPEJHEMHOTOJIETHEH HOpPMBI. XapakTep MOrojbl IMOJA aHOMAJIUSIMHU

030HA B 3TOT JICHb KOMMEHTUPYIOT uutathl u3 CMU (kypcus).
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6 Ceseprom norymapuu. (Kapma e3sma na cavme Select Ozone Maps https://exp-
studies.tor.ec.gc.ca/cgi-bin/selectMap)

IHox oTrpuuaTebHON aHOMAJIMEH 030HA BO Bceil EBpone ycTaHOBJICHBI pe-
KOPABI TemJja.

25 dexabps makcumanbHble CYMoyHble peKopobl memnepamypul ObLIU HO-
oumwi: 6 Hopsecuu: Ocno (7.5); 6 lllseyuu: Cmoxeonom (8.1), I'emebope (9.4);
6 Qunnanouu: Xenvcunxu (6.9); ¢ Benuxoopumanuu. Jlonoown (14.1), Ilnumym
(13.1); 60 @panyuu: Hanm (15.6), Opnean (14.6); 6 I'epmanuu: bpemen (13.2);
6 Icmonuu: Tannun (7.8; 6 Jlameuu: Puea (7.8); 6 Jlumee: Knaiineoa (8.0); 6
benapycu: Bumebck (4.5); 6 Ykpaune: Jlveos (9.5), Heano-Dpanxosck (12.0); 6
Poccuu: Bwibope (5.7), Canxkm-Ilemepbype (6.1), Ilckos (5.4), Kanununepao
(9.0), Cmonenck (4.0), Pocnasnv (4.7), bBpsanck (5.3), Huocnuui Hoseopoo (2.7),
Mockea (4.1), Enamoma (3.0), Tyna (4.6), Pazans (4.8), Opén (5.2), Eney (6.4),
Tambos (5.1), Ilenza (3.4), Bopomuexc (6.2), Capamos (4.6), Maxauxa-
na (14.8) [5].
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ITox orpunarenbHoil anomaJsneii o30Ha Ha BocTtoke CIIIA u B Kanajne ano-
MaJjibHOe TeIIo.

Podicoecmso ¢ anomansHoli eecenneli no200oii oyapunocs ¢ Hoto-Hopie.
B Llenmpanvrhom napxe 8uepa 6wi10 3agukcuposaro +22 °C, smo camas 8vico-
Kas memnepamypa 8030yxXa 3a 6Cl0 UCOPUI0 MemeoHabatooenuti 8 KauyH Poorc-
oecmea. Typucmol cmoenu nocemums Bawunemon 6 ¢pymbonkax, 6 mo epems
Kax scumenu cegepo-eocmoxa CILIA evimawunu uz wkaga neckyro ooexcoy, a
3umnior0 yopanu. B nopmy Hopgonx, wmam Buposcunus, cmonrbuxku mepmo-
Mempog noousnucy 0o +28 °C, umo cmano abcontomubviM pekopoom 0ekaops.
Bo ®@nopuoe kamyn Pooicoecmea vioancs no-remuemy smcapkum. B Tamne mem-
nepamypa oocmueana pekopouwvix 28.9, 6 /lncexconsunne +28.3. A 6 bpaync-
sunne (Texac) 23 oexabps memnepamypa oocmueana 3uounsvix +32.8 epadycal
Ilo006HbIEe pekopObl omMmeuenbl 0ecCAmMKAMU MemeoCmanyull no 6cemy 80CmMoy-
Homy pecuony. Pexopowr menna 3aghukcuposanvt om Pnopuosit 0o Keebexa. Ta-
Kasi memnepamypa Xxapakmepha, ckopee, 0Jisi Mas, 4em 0Jisi 0eKaopsi.

B Kanaoe maxoice anomanovno menno. B Cankm Anuceme (Keebek) 603-
0yx npoepencs noumu 0o +22 °C, umo cmano pexopoom 01 peeuona. B To-
poumo cmoabuxu mepmomempos noxasanu +15.4 °C naxamyne Poowcoecmaa,
nooum maxcumym 1964 2ooa, kozoa owvino 3aguxcuposano +12 °C. B Monpeane
24 oexabps memnepamypa oocmuena pekopouvix 16.9 epadycos, a ¢ cmoauye
cmpanbt Ommase memMnepamypHulil pexopo OHs NPesbiCUl NPedblOYUULL
3a 1996 200 noumu na 10 epadycos, memnepamypa oocmuena +17.0! B Keebeke
memnepamypa oocmueana +10.9. A 3a denv 0o 3moeo, 23 dexabps, Ha 80CMOKe
Kanaovi, 6vi1u maxoice nobumst pexopovl. B Toponmo memnepamypa oocmuea-
na ommemxu +13.2, 6 Monpeane ¢ +10, 6 Ommase ¢ +8.1[2].

Tenepr oOpaTUM BHHMaHHE Ha MOIIHYIO IOJIOKHTCIBHYIO aHOMAJIHIO

OCO na 3anage CeBepHoit AMmepuku. M30BITOK 030Ha B €€ IIEHTpPE JOCTHUTa-

et 40%!
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ITox monokuTeALHOM aHOMAJHel 030HA HA 3anmage CIIA anomMaJbLHBIN X0-
JIOJl U CHEeroma/bl.

3umnue memenu oopywiunucsy Ha xcHvle wimamol Texac, Oknaxoma u
Hbvo-Mexcuko. Tam, e0e cnee 3k30muKa, 6vtoea Hamena cyepoodovl 8blcOmMol 00
mpex mempos. B Texace kopogvl, c60600HO 2ynasuiue Ha nacmouwax, Nonaiu 8
nypey. 35 mulcsiu OOUHBIX HCUBOMHBIX 3aMeP3IU 00 CMEPMU UIU NO2UOIU OMm 20-
71004 U3-3a HEBO3MONCHOCMU 00CMamb Kopm u3- noo cueza. Coobwanoco, umo
noeubno 10% nozonoevss kpynuozo poeamoeo ckoma 6 wmame. CHed’CHbIU O)-
PAaH NpoOHUK 0aneKko Ha 102, U 3acbinal cegepuvie pailonvl Mexcuxu. Bvicoma
CHEJICHO20 NOKpo8a 8 >moil tdxcHot cmpane docmueana 30 cm. Ilo0obHO20

30ecwb He euodenu nocieonue 50 nem [6].

B 30He koHTakTa pasHo3HakoBbIX aHoMajuii OCO B CIIIA pexopaHbie
JIUBHU ¥ HABOJHEHMSI.

Kax smo nu yousumenvho, no cegepnee Ha Cpednem 3anade émecmo cHe-
2a wiau ausHegvle 00dcou. B wumamax Muccypu, Unnunotic, Apkanzac paspasu-
JIUCL PeKOpOHble HABOOHEHUs, KOmopbvle npuseiu K 2ubenu aooeu U MHO20YUC-
neHHvim paspyuenuim. Ilo oyenke NOAA (nayuonanvuwviti yeump CILLA no uc-
C1e008aHUI0 OKeaHa U ammocghepul) npouteduiutl 0eKabpb Cmai camviM «MOK-
poimy 6 ucmopuu cmpanvl. Ozpomnsie meppumopuu nHa Cpeonem 3anade, Ha
cesepo-3anade U 1020-60CMOKe NONYYUIU 0CA0K08 8 2-4 paza Oonbuie HOpPMbL.
Ilpaxmuuecku na eceit meppumopuu om Amaanmuxu 0o Ckarucmolx I op cym-
Mbl 0Ca0K08 3a MecCsly NPesvbiCUlU HOpMbl. B nauane mecaya nusnu evizeanu
HasoOHeHus 6 wmame Bawunemon [6].

BoiBoabl: norogHbie (M KIMMAaTHYSCKUE) aHOMAIMH TCHEPUPYIOTCS MPO-
[IeCCaMU BBIJICICHHS] TJyOWHHBIX Ta30B HA JHEBHYIO MOBEPXHOCTh, a TaKXKe
baykryanusmu obiero conaepxkanus o3oHa (OCO).

VYcunenne BOAOPOAHOM JAerasaluv TOPOXKIAET KOMIUIEKC (PU3HKO-
XUMUYeCKUX 3((HEKTOB, BRIICTSIONUX TEIUI0. B mepByto ouepenp 3TO OTpuUIila-

TeJbHBIA JApoccenbHbId 3G (eKT, T.€. caM BBIXOJ BOJOPOJia Ha JHEBHYIO IO-
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BEPXHOCTb MPUBOJUT K HarpeBy MPU3EMHOr0 BO3/ayXa. 3aTeM CIEoyeT IK30Tep-
MHUYECKOE OKMCJICHHE BOJAOPOa M MeTaHa B aTMocdepe. ITOT mpolecc yoean-
TEJIbHO J0Ka3aH B pabotax A.1O. Perecroma [13]. Monu3arnums Bo3ayxa pajaroax-
TUBHBIMU Ta3aMH, BBIJICTSIOMIMMUCS U3-TIOJI 3€MJIM BMECTE C BOJOPOIOM, MPHU-
BOJIMT K KOHJICHCAIIMH TTapOB BOBI C BBIJCIICHUEM Teruia [7].

Pa3pymienue 030HOBOTO CJI0SI C OJTHOM CTOPOHBI MPUBOAMT K BBIXOJAKH-
BaHUIO cTpaToc(epsl Ha/l 030HOBBIM CIIOEM, C JAPYTOil, - K HArpeBy MPU3EMHOTO
BO3]lyXa MOJ] 030HOBOW aHOMasueil. Harpes 3TOT BBI3BIBAECTCS YBEIMUEHUEM T10-
TOKa yibTpaduoieTa K MOBEPXHOCTH 3€MJIM, KOTOPBIN 3alyCKaeT 37eCh 030HO-
oOpasymoniue peakiui. YpPOBEHb MPU3EMHOr0 O30HA Bo3pacTaeT B 2-3 pasa,

pacraji ero MoJieKyJ1 IIPOUCXONT C BBIJCIICHUEM TEIUIOBOTO M3mydeHus [12].
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