AEOULNT O30HA HAMOMUHAET O CEBE

TepMUH «030HOBaAs nAblpa», NPenJsIOKEHHbIN
B 1930-e rogbl C. HYenMeHOM 1 NOAYYMBLUWI CNYCTS NOJ-
BEKa LUMPOKOE pacnpocTpaHeHme, 0Obl4HO accoummnpyeTcs
¢ AHTapkTrKol. Kak M3BECTHO, MIMEHHO TaM EXeroHo BeC-
HOW B TEYEHNE HECKOJIbKMX NMOCNEAHUX AECATUNETUIA 00-
pasyeTcs OpeLlb B 030HOBOM CJI0€ — PE3KO YMEHbLLAETCS
obuee coagepxaHme o3oHa (OCO)'. C uenbto TWaTebHOro
1 BCECTOPOHHErO N3Y4YeHUs 3TOro GeHOMeHa BeAYLLMMU
CTpaHaMu Ha OPYromM KOHLE NiaHeTbl OPraHN30BaHbl pe-
rynsipHble HabnaeHns 3a HUM. [OBbILLEHHOE BHMUMaHMe
K O30HY, OLHOMY N3 MHOMMX KOMMOHEHTOB aTtMoCchepPHOro
BO3yxa, 0OYCNOBEHO €r0 UCKIIOYNTENBHOM CNOCOBHOCTLIO
nornoLwaTh XeCTKOe CONHEYHOE ybLTPadnoNeToBOE U3Ny-
yeHune?, rybutenbHoe Afis Yenoseka, a Takxke Ans MHOMMX
npencrasuTenemn 3emMHom ¢payHbl 1 Gaopsbl.

MccnepoBaHns, NPOBEAEHHbIE B KOHLLE MPOLUIOro
cToneTusl, nokasanu, no4emMy AHTapkTUAE NPUHAANEXUT
«9KCK/IO3MBHOE NMPaBo Ha 0bnagaHne 030HOBOM ObIPO».
MpunynHa — B co4yeTaHum Tpex ¢pakTtopos. lNNepBbii N3
HUX — MHTEHCMBHOE, pacTyLlee roa oT roga (BnaoTb 40
1990-x) 3arpssHeHne aTMochepbl PYKOTBOPHbIMU XMMUKa-
Tamu, CoAepXalmMmm aToMbl xyiopa 1 6poma, — dpeoHamum
1 rasioHamMu, UCNoJIb30BaBLUMMUCS B KQYECTBE XJ1aareH-
TOB, NeHoobpasoBaTenei, pacnblnutenein, apdeKTUBHbIX
CpencTB Npu noxapoTyLweHun n np. OkasaBLUMCh B aTMOC-
depe, 3TN XMMUKaTbl Pa3pyLLAOTCS B XMMUYECKUX PEAKLMSX

! 0CO — cymmapHoe KoM4ecTBO MOMEKYN 030Ha B aTMOChepHOM cTonbe
C nyioLanbio ocHoBaHUs 1 cM2. Mamepsietcs B eauHmuax lobeora (1 e . =
2,69-10'6 Mmonekyn 030Ha/cM?).

2 WanyyeHvie Ha anmHax BosH 200—-315 Hm (1 HmM = 1-10-9 m).
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1 noj, AeCTBMEM COJIHEYHOr O CBETA, OTNPAaBAsAs NpyY 3TOM
B CAMOCTOSITENIbHYIO XWN3Hb BbILLIEYNOMSHYTbIE aTOMbl XJ10-
pa 1 6poma, KOTOpbIE BK/OHAIOTCS B paspyLualoLime 030H
KaTanuTuyeckme umkibl peakumnii. CornacHo ougHkam, Ha-
npuMep, OAMH aTOM X/10pa MOXET NOCNoCcOOCTBOBATb YHWNY-
TOXEHMIO 10 CTa ThICAY MOJIEKYST 030Ha.

BTopon dakTop 3aknovaeTcs B cneunduke auHaMmmkm
atMocdepHbIX BO3AYLLUHbIX Macc. BecHon Hag AHTapKTu-
Do 06pa3yeTcs Tak Ha3blBAEMbI LIMPKYMMOJISIPHBIA BUXPb,
npencTaBnaioLwmii cobol BpaLleHne aTux Macc BAOMb LUN-
pPOTHOro Kpyra Bokpyr nosntoca. CneunanucTbl 3HatoT, 4TO
06pasoBaHMe 030HA B XUMUYECKMX PEaKLMAX NMPOUCXO-
ONT TONbKO B OCBELLEHHOM aTMocdepe. MNoaTomy 3mmon
1 0THaCTN BECHOW, TO ECTb BO BPEMS MONSPHOM HOYM, 3TOT
NpoLLeCC NPakTU4eckn He paboTaeT N UCTOYHUKOM 030Ha
B aHTapKTU4eckon atmocdepe CNyXuT ero npuTok n3 6o-
Jlee CEBEPHbIX LUMPOT B pe3ynbTate KpyrnHoMacLuTabHoro
MepuUanoHaNbHOro nepeHoca Bo3ayxa. Ho ¢ nosisneHnem
MOLLLHOTO UMPKYMMONSIPHOIO BUXPS 3TOT MCTOYHMK OKa3bl-
BaeTCcs 3a6JI0KMPOBAHHBIM.

Tpetun dhakTop NPOSABASETCS NPU YCTAHOBAEHUMU
B aTMocdepe o4eHb HU3KNX (—78 °C n Huxe) Temnepartyp,
npu KOTOPbIX MPOUCXOAUT 06pa3oBaHne 0coboro B1aa no-
NApHbIX 061akoB. ATK o0bsiaka COCTONAT M3 KPUCTASINIOB, Ha
NMOBEPXHOCTMN KOTOPbIX MPOTEKAOT 030HOpaspyLlaoLme
reTeporeHHbIe XMMUYECKME peakLmi.

Takvm 06pa3om, NnosBneHne aplipbl 06yCNOBAEHO NPO-
DOJKUTENBHBLIM (HECKONbKO AECATKOB AHEN) UHTEHCUBHbBIM
pacnazom MOJIeKYsT 030HA B XMMUYECKUX peakumnsax npu
OJHOBPEMEHHOM OTCYTCTBUW MX MOCTYMNJIEHUS B U30ANPO-
BaHHylo 06nacTb atMocdepbl. HenuwHe 0oTMETUTb, YTO NS
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Puc. 1. O6wee conepxaHue 03oHa 23 Mapta 2019 1 2020 rozos (e.[.) B ApkTuke
(https://arctic.ru/ecology/20200402/936037.html)

BO3HMKHOBEHMS 030HOBOM Ablpbl HEOOXOANMO COBOKYIMHOE
nencTBme Bcex Tpex pakTopoBs, a ee rmybrHa 1 Cpok cylle-
CTBOBAHWS Pa3fnNyHbl rof, OT roaa 1 onpenensioTcs MeTeo-
YCNOBUSIMU 1 MOLLHOCTbIO LIMPKYMMOASPHOro Buxps. Oye-
BUAHO, BbINMOJIHEHME BCEX MEPEYNCTIEHHbBIX YCNOBUIA eaBa
JI1 BOSMOXHO B APYrvx NpUpOAHO-KINMATUYECKMX 30HAX.
3a ogHUM nckioyeHneM. KoHevHo, pedb naet 06 ApKTuKe.
OpHako oo nocnegHero BpeEMeEHU M 30eCb 030HOBBIX AbIP
He cnyyanocsk. [la, HekoTopoe ux nogobme Habnoganocb
B 1997 n 2011 rogax, korga NoTepu 030HOBOro CNos O0-
cturann 20 %3, HO BCce Xe 3TO Oblfa b «reHepasbHast
peneTuuus». «[lpemMbepa» cocTosnacb AEBATLIO rogamMu
no3xe — B 2020 roay. CobbiTve 3TO NNLIb MENbKOM BbIIO
oTMeyeHo CMW. Tem He MeHee OHO B CUJTY €r0 3HAYMMOCTU
[0CTONHO 6onee NnoapoOHOr0 OCBELLLEHUS.

CerogHs, no ropsynM cnegam, HEBO3MOXHO HApPUCO-
BaTb MOJIHYIO KAPTMHY apPKTUYECKON 030HOBOM Ablpbl-2020:
nyGaMkauumn cneuuanncToB — HENOCPEACTBEHHbIX y4acCT-
HVKOB HabMIOOeHNN, coaepXallme aHann3 npomaoLlelle-
ro, NosIBATCS, BEPOSATHO, TNLLb Yepe3 HECKObKO MECSLIEB.
[Mocemy 0OBONLCTBYEMCS AOCTYNHOW SKCNpecc-nHdpopma-
Unen.

Puc. 1 no3songer cpaBHUTb COCTOSAHNE O30HOBOIO
cnosi Hag ApKTUKON, nvesllee MmecTto 23 mapTa B 2020
n 2019 rogax. Ecnu B mapte 2019 roga OCO 6bi10 6n113-
KO K cpepHecTaTtucTuyeckom Hopme (400-420 e.[.), TO
roooM Mo3xe, «Ha MuKe» PasBUTUS Oblpbl, OHO 0Ka3an0Chb
3HAYUTENBHO MEHbLLUE, a NOLLAAb AbIPbl COCTaBUIA OKOI0
6 MJIH KM? — «Tpu TeppuTopuun MpeHnaHamum».

A6contoTHble MuHUMyMbl OCO npeactaBneHbl Ha
puc. 2. Ha HeM KaxaoMy AeCATUNETMIO COOTBETCTBYIOT ABE
JIVHUW, AEMOHCTPUPYIOLLME, COOTBETCTBEHHO, HaMbObLLEE
M HaMeHbLLEee U3 AeCATU MUHUManbHbIX 3HadeHuri OCO,
M3MEPEHHbIX B KaXObI U3 KaNleHOAPHbIX OHEM roga 9Toro
necatuneTnsa. MMHMMyMbl NpoLLeaLero MapTa (YepHas nun-
Hus) cocTaBunm 220-240 e [l., 1 CTONb HU3KME 3HAYEHUS
paHee 6bin 3adUKCUPOBaHbI TONIbKO oaHaxapbl, B 1990-e.

Honbpb

Puc. 2. HanbonbLuve 1 HaumeHblue MuHUManbHble HadeHns OCO no aecsTunetmsam
(https://atmosphere.copernicus.eu/cams-tracks-record-breaking-arctic-ozone-hole)

AnBapb Mapt Mait Wionb Cenrabpe

8 Tompo6Hbiii aHaNM3 COCTOSHUS 030HOBOTO C/0st B ApKTUKe BecHol 2011 .
MOXHO HaiiTn B cTatbe: Manney G. et al. Unprecedented Arctic ozone loss in
2011 // Nature. 2011. V. 478. P. 469-475, doi:10.1038/nature10556.
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Puc. 3. BeptukanbHble npodunm napuvanbHoro fasneHus 03oHa (Mra),
13mepeHHble 26 Mapta 2020 roaa (cnesa, Mo AaHHLIM 030HO30HAA (YEPHAs IMHUS)
11 accuMUnSLK (KpacHasi uHms)) n MapToBckue cpeaHue 3a 2003—2019 rogyl
(LUTPMXOBKOIA NOKa3aHO CTaHAAPTHOE OTKNOHeHWe 16)

Ha cTaHumun Hio-OnecyhH (78°55'30” c.ww., 11°55'20” B.4.)
(https://atmosphere.copernicus.eu/cams-tracks-record-breaking-arctic-ozone-hole)

ConocTaBneHne BEPTUKANIbHBIX O30HHBLIX NPodunen,
CHOBA «Ha NKe» PasBUTUS Ablpbl (CM. pyc. 3), NOKa3bIBaeT,
4YTO OCHOBHbIE NOTEPU 030HA, BM1oTb A0 90 %, Npon3oLunu
Ha ypOoBHSsiX, 6nn3kumx k 70 rla (okono 18 kM), To ecTb B crloe
15-20 kM, B KOTOPOM €ro cogepxxaHme makcumasnbHo. Ta-
KOE MOJIOXKEHME XapakTePHO A5t GOPMUPOBAHUSA 030HOBbIX
Oblp Ha 06omx nositocax. M 0HO, eCTECTBEHHO, CYLLLECTBEHHO
ckasblBaeTcs Ha BenndmHe OCO.

CocTosiHMe 030HOBOIO CNost Had, ApkTmKon BecHor 2020
roga n3BecTHbIn cneuyanuct M. Jamepuc (M. Dameris) 13
Hemeukoro asapokocmuyeckoro ueHTpa (German Aerospace
Center) Ha3Ban «nepBbiM NOSIBIEHNEM HACTOSILLLEN O30HOBOM
Obipbl Haa, CeBepHbIM MOJIIOCOM 3a BCIO UCTOpUto Habnoae-
HWIA»*. BO3HMKaeT 3aKOHOMEPHbI BOMPOC: NOYeMy AaHHbIN
(deHoMEH He NposBasicsa B APKTUKE paHbLLe, a MPON30LLEeNn
MMEHHO ceiyac? OTBETUTb HA HErO NMOMOTaET OrbIT, HAKOMJEH-
HbI MPY N3Y4EHI Oblpbl aHTAPKTUYECKOI: Beb 06pa3oBaHme
1 aBonoumnsa 06emrx ablp NoAYNHEHbLI OOHUM U TEM Xe Npu-
YMHHO-C/IEACTBEHHBIM MeXaHn3mMam. AHTapKTMaa — OrpPoM-
HbIA NOCTOAHHO AENCTBYIOLLMIA «XONOANBHUK» 3EMN. DTUM
06CTOATENLCTBOM OMNPENENSAETCS PErYNSPHOE exerogHoe 00-
pa30BaHuMe Haf, Hell MOLLHOMO BECEHHErO LIMPKYMMONSIPHOIO
BUXpsi. BHYTpU BUXpsa Temnepartypa Bo3ayxa pe3ko NafaeT:
4YeM CUSTbHEE MONAPHbBIV BUXPb 1 YEM J0SIbLIE OH OJIUTCS, TEM
XONOJAHEee CTaHOBUTCS BO3AYX BHYTPU. Ml TEM NpOaomK1Teb-
Hee nepvog, 6naronpuaTHBIN Ans 06pa3oBaHMS MONSPHbIX
cTpatochepHbIx 06nakoB. Ho To, 4To Ana AHTapKTUAb SB-
nsieTcs 0ObIAEHHBIM, HEXaPaKTEPHO A1 APKTUKN: 30EeCh HET
CTOJIb X€e YCTONYMBBIX HU3KUX TEMMNEPATYP, MOITOMY MOLLL-
HOCTb 1 BPEMSI CYLLECTBOBAHUSI BUXPS, KaK NPaBuiio, 3Ha4n-
TENIbHO MeHbLLE. A 3KCTPEMASIbHbIE YCNOBYS, MOAXOAsALLME NS
06pa30BaHNs apKTUHECKO 030HOBOM AbIpbl, Kak CNeaCcTBUE,
cny4yaoTcs pegko — npumMepHo pas B 10 net.

MImMeHHO Takme ycnosusa cnoxumnmcb BecHon 2020
roga. O6bI4HO B TEYEHME MapTa BUXPb OLICTPO coKpalla-
€TCS 1 NOJIHOCTHIO McYe3aeT K 1 anpens, Ho 3TOW 3UMOI OH
DOoCTUr MmakcumMmyma okosio 19 miH km? B cepeaunHe despans
1 ocTaBasics Ha ypoBHe 6onee 15 MnH kM2 00 cepeaHbl
anpens (cm. puc. 4).

Cneupanmnctbl NASA oTMeuvaloT, 4TO Ha NPOTSXKEHUN
MoYTN BCEWN 31UMbl B NonsipHoii obnacTtun (60-90° c.w.) no-
BCloay B Tponocdepe u cTpatochepe Habnogannce xo-
NoAHble aHOManum, a obunmne NonsipHbIX CTpaTocdepHbIX

¢ BToxe BPEMS HEJIMLLHE OTMETUTDb, YTO 3TO ABJIEHE ropPa3fio MeHee

MacLTabHo, YeM ero aHTapKTUYECKWIA aHANOT, T/1e OTCYET NOSIBNEHNS! [ibIpbl
HauMHAETCa MuLLb Toraa, koraa senrymnHa OCO onyckaetcs Huke 220 e [,
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Puc. 4. MNnowanp apKTU4ecKoro LMPKYMNONspHOro BUXpS
B nepuop, ¢ Hosops 2019 ropa no anpenb 2020 ropa
(https://climate.gov/news-features/event-tracker/spring-2020-brings-rare-ozone-
%E2%80%9Chole%E2%80%9D-arctic)

00naKkoB B TEYEHME TEMHBIX 3UMHUX MECSALEB CNOCOOCTBO-
BaJiI0 CO34aHMI0 HAMHOro 6osbluero, 4em oObl4HO, pe3ep-
Byapa 030HOPA3pPYLLALIVX COeAUHEHUI xopa 1 6poma
(cm. puc. 5).

Takum o6pasom, BecHol 2020 ropa B ApKTuUke Ha-
MYecTBOBaNa BCA TPUaZa CAMBLUMXCS BOEAMHO YCOBUN,
6naronpuaTCTBYIOLLMX GOPMMPOBAHMIO O30HOBOW AbIPbI:
LMPKYMMONSPHbLIA BUXPb 06ecneynBan 4OCTAaTOYHO An-
TEJbHYI0 30N9LUMI0 OBLLIMPHONM YacTy pernoHa, B KOTOPOW
nponcxoanno 3ddeKTMBHOE YHUHTOXEHNE MOJEKYST 030Ha
NocpeacTBOM 0ObIYHbIX (ra30dasHbIX) M reTePOreHHbIX Xn-
MUYECKUNX peakunii.

O6cyxaeHne apkTUY4ecko 030HOBOW Ablpbl-2020
Ob1n10 Obl HEMosHbIM 63 OTBeTa Ha BOMPOC, YeM 4YpeBaTo
3TO fAABNIEHNE O CEBEPSIH U apkTmnyeckon 6mnotsl. K cua-
CTblO, B J@HHOM Ciy4ae NnoBoAOB 711 OECNOKONCTBA HET:
COJIHEeYHOoe ynbTpadroneToBoe N3nyyeHrne onacHo nopa-
XXEHNEM OTKPbIThIX YH4ACTKOB KOXW U XPYCTANIMKOB M1a3, HO
B MapTe—anpesie noYyTy BeCb KOXHbIA MOKPOB CKPbIT MNOA,
04eXAaon, Aa 1 CBETUO0 HAXOAUTCS eLle A0CTAaTO4YHO HU3KO
Haf, ropu3oHTOM. Mo3TOMYy Kyaa 60MbLLMIA YPOH MOTYT Ha-

Puc. 5. Mnowwaab pacnpocTpaHeHns NonsipHbIx cTpatocdepHbx 061akoB B APKTUKE
B nekabpe 2019 ropa — anpene 2020 ropa
(https://climate.gov/news-features/event-tracker/spring-2020-brings-rare-ozone-
9%E2%80%9Chole%E2%80%9D-arctic)

HECTM NoKaslbHble 030HOBbLIE MUHWN-ObIPbI, BO3HMKAOLWME
TO TYT, TO TaM Ha KOPOTKOE BPEMS B MASXKHO-IETHNI CE30H.

MoHpeanbcknii npoTtokon 1987 roga noctasun 3acnoH
npon3BOACTBY U MCMOJIb30BaHNIO 030HOPA3PYLLUAOLLNX BE-
wecTB HaumHasa ¢ 1996 roga. OgHako addekTa OT 3TOro
3anpeTta NpuUxoamnTCs XAaTh OBOJIbHO A0/F0, B YACTHOCTU,
BOCCTaHOBJIEHME 030HOBOIO C/OS A0 «A00bIPOYHOr0» YPOB-
HA npegnonaraeTca kK cepenmHe XXl Beka, a no jaBHemy
NPOrHO3y cneLnanncToB HaumoHanbHOro aspokOCMMUYECKO-
ro areHtctea CLUA, no3uTMBHbIE N3MEHEHUSI B 030HOBOM
cnoe nposBaTcs He paHblie 2020 roga. VIHTepecHo, 4To
aHTapkTuyeckas 030HoBas Aabipa 2019 roaa, okasaBLuascs
HanMMeHbLUel 3a nocnegHne OecaTuneTusl, kasanoch Obl,
CNYXXUT SIPKMM €ro noaTeepXxaeHnem. Ho crtatuctmka oByx
nocneaHnx NecaTuneTnin CBMAETeNbCTBYET: XOTS HAMETUNCS
cnabbli TpeH, Ha CoKpalleHne Oblpbl B AHTapKTUKe, roBO-
pUTb O TOM, 4TO TENEpPb rof, OT rofa 030HOBas Abipa OyaeT
BCE MEHbLLUE U MEHbLLE, IBHO NPEeXAeBPEMEHHO. BepoaTHo,
B Gnmxarive rogpl 4eduumT 030Ha B NOASIPHLIX 061aCTAX
eLe He pa3 HarnoMHUT o cebe.

A.A. Kucenes (I'TO nm. A.U. Boevikosa)




