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SUMMARY
(cocraBneno A. A. PynkoBoii, MactutyT reorpaduu PAH)

Cocrosincs noknan K.pujaoc.H. MypbimeBa Kupuiiia EsrenbeBuya (Mucturyr
buzuku armocheper uM. A. M. Oo6yxoBa PAH) «Bo3MoxkHbIe MeXaHM3MbI
3ana3bIBaHUs MEXKAYy H3MEHEHHSIMH [I100aJbHOIl  TeMmeparypbl U
COJepP:KaHuA YIVIEKHCJIOro raza B arMmocgepe». C pa3BepHyTbIM KOMMEHTapUEM
BoICTYNUI A.I.H. KuciaoB Anexcanap BukropoBuu (I'eorpaduueckuii paxynprer,
MI'Y um. M.B. Jlomonocoga). [IpencenarenscrBoBan a.¢.-m.H. CemenoB Cepreii
Muxaiinosuy, UT'’KD, Uacturyt reorpaduu PAH.

Cemenoe C. M. (npeoceoamenvcmeyrowuii): JIoOpbiii 1eHb, yBa)KaeMbI€ KOJIJIETH.
MBI ceroiHss mpOBOAMM CEMHHAp MOCIE HEKOTOpPOro mnepepwiBa. llpexne uem
IIPEAOCTABUTH CIO0BO NOKIaquuKy Kupumny EBrenseBuuy MypblieBy, s monpomnry
Anekcess BonkoBa MOCTaBUTH HECKOJILKO MOHMX cilalaoB uid BBeaeHus. [locie
ATUX BBOJHBIX CJIOB Oyner BeIcTymuieHue Kupumia EBrenbeBuya, a moTtom
Anekcanap BukrtopoBuu KucioB mpoKOMMEHTHPYET 3TOT AOKJIAA. Y HAC CEromHs
BCE TMPOUCXOIAUT HA «IOBBIIIEHHOM» TEXHOJOTHMYECKOM YPOBHE, a MMEHHO: Ha
cBsi3u mo ckaiimy IlerepOypr, rme Kk 3acemanuto mnpucoeauHwmwics Oier
AnekcanapoBud AHHMCUMOB. MHe KaxeTcd, 4YTo M AHHa AHaTOJILEBHA
PomaHOBCKasi mbITaeTcss OO HAac JI03BOHUThCA U3 Mappakemia, Mapokko, rae
npoucxoaut ceivyac 22-s Kondepernmnus cropon Pamounoit Konsennimu OOH 06
n3MeHeHnn kimumara. Hy, Oynem HajmesaTbes, 4To CBSI3b OY/IET.

He numHee emie pa3 HANOMHHUThB, YTO Takoe ‘KIUMar’ . DTO CpEIAHUE
napaMeTpbl MOTOJbl 3a JIJIUTENbHBIA Tepuos BpeMeHu. [loguepkHy, 4TO 3TO HE
TOJIBKO MHOTOJICTHHE CPEIHUE 3HAYEHUS TUJIPOMETEOPOIOTUUECKUX BEJIMUUH, HO U
CTaTUCTUUYECKUE XaPAKTEPUCTUKU WX HAOTIOAAEMbIX OTKJIOHEHUM OT MHOTOJIETHUX
cpennux. Knumar Qopmupyercss B Xojae B3aUMOACHCTBUS Pa3HBIX AJIEMEHTOB
KIUMaTudecko cucteMbl. OHa cocTouT U3  Kpuochepbl, TUApPOCPEpHI,
armocdepsl, Ouochepsl u mnenochepsl (MOUBOrPYHTHI). MexIy HHMH €CTh
B3aUMOJICHCTBUSI - TOTOKM MAacChl U DHEPruM. 3eMiid MO0 Macce MNPaKTUYECKH
3amkHyTa. Ho mo sHepruu — otkpeiTas cucrema. OCHOBHOM MCTOYHUK 3HEPTUH —
Connue. [TocMOTpUM Ha cleayOMUid PUCYHOK.

3nech MpeacTaBIeHbl MOTOKH 3Heprun (BT M%) B cucreme «armochepa +
3emHas nmoBepxHocTh» (Trenberth K. E., Fasullo J. T., Kiehl J. 2009. Earth’s global
energy budget. Bulletin of American Meteorological Society, p. 311-323).
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DTO coBpeMeHHas cxema sHepretudeckoro Oamanca 3emum. Ot ComHia
MPUXOIUT HA BEPXHIO TpaHHIy arMocdepsl B cpenreM 341.3 Br/m® sHeprum B
BUJIE U3JIyYEHHUs, B OCHOBHOM B BHJIMMOM JHUaria3oHe crekrpa. YacTe oTpakaercs
arMoc(epoii B KOCMOC, OCTaJIbHO€ NPOHHMKAaeT B armocdepy, MOpereprenas
paccestHue U MOMIOIIEHKE, BILIOTh O 36MHOM MOBEPXHOCTU. 3€MHasi IOBEPXHOCTh
U arMoc(epHBIC CIIOM W3JIY4alOT OJHEPTUI0 B HMH(PPAKPACHOM JHAIA30HE.
Atmocdepa, BecbMa IMpo3pauHas JJii KOPOTKOBOJIHOBOIO W3JIYYEHHUS, IIJIOXO
nponyckaeT wuHpakpacHoe wuziydeHne. OHO MHOTOKPAarHO TOMJIONIAETCS B
arMoc(epe M wu3IIy4daeTcs BHOBb, Moka He yHaeT B kocmoc. Ilpu stom B
PaBHOBECHHM €ro YyXOJUT B KOCMOC CTOJBKO €, CKOJIbKO MOIVIOIIAeTCs
KOPOTKOBOJIHOBOTO, ~COJIHEYHOTO M3JIyYeHHs] CHUCTEMOM ‘atmocdepati3eMHas
MTOBEPXHOCTH .

Korma roBopuTcs, 4TO Ha BEpPXHIOK TpaHUIy arMocdepbl MPUXOAUT B
cpequeM 341.3 BT/M° sHepruy B BHIE KOPOTKOBOIHOBOTO M3mydeHust COIHI, He
HAJ0 CUUTATh, YTO ATO CTPOrasi MOCTOSTHHAA. JTOT MOTOK MEHSETCS BO BPEMEHHU.
Hanpumep, cymectByer onunHaaunarwietHuit nukn [1IBaGe. OTtu konmebanwus,
coBceM Hebombiue — npumepHo Ha 0.1% oT cpenHero 3Ha4eHusl.

Ho ecth konebGaHus ¥ cO 3HAYUTEITHLHBIMU TEPUONAMH — JECATKH W COTHH
Teicsiu JieT. Korma 3emnst Bpammaercs mo cBoeit opoute Bokpyr ConHila, TO, BO-
MEPBbIX, TIEPUOIUUECKA MEHSETCS SKCIIEHTPUCUTET ITOM OpOUTHI, a BO-BTOPHIX,
36MHON OCH CBOMCTBEHHBI JIBa BHUJA JBWKECHUM - mpereccus U HyTanus (Kak y



BOJIYKA, KOIZa CKOPOCTb JBMIKEHHUS HEBbICOKa). M 3TO oTpaxkaercs Toxe B
KOJIeOaHUsAX TOW CyMMBI PHEpPIHH, KOTOPYIO MOIOLIAET 3€MHAas MOBEPXHOCTb.
3emsis TO B OONbIIEH CTENEHUM HAYMHAET «CcMOTpeTh» Ha CollHIE HU3KUMU
IIMPOTAMH, IJ€ COJIHEYHOE M3JIYyYEHHE XOpOIIO IOMIOLIAETCS  3EMHOM
NOBEPXHOCTHIO, TO B OOJIbIIEH CTENEHH BBICOKMMM IIMPOTAMHU, TAE€ MHOIO JIbJA,
001a/1at01Ier0 BBICOKOM CIMOCOOHOCTBIO OTpaXkaTb COJHEYHOe u3inyuyeHue. M3-3a
3TOT0 TEMIIEpaTypa 3€MHOM IOBEPXHOCTH NEpPEMEHHas. BOT, Bce Mbl 3HAaeM 3Ty
KapTUHKY.
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Ha wHeli mnpuBeneHsl H3MEHEHHMsSI TEMIEpaTypbl M aTMOC(EpHBIX
KOHL[eHTpaI_II/Iﬁ MCTaHa M JHOKCHUAA YIJTICpOJa, IIOJIYUCHHBIC I10 PE3ylibTaTaM
aHaJIn3a AaHTAPKTUYCCKHUX JICAOBBIX KCPHOB, CTAHLIUA «BocTok» B AHTapKTI/I)Ie
(Jouzel, J., C. Waelbroeck, B. Malaize, M. Bender, J.R. Petit, M. Stievenard, N.I.
Barkov, J.M. Barnola, T. King, V.M. Kotlyakov, V. Lipenkov, C. Lorius, D.
Raynaud, C. Ritz, and T. Sowers. Climatic interpretation of the recently extended
\ostok ice records. Climate Dynamics, 1996, 12:513-521). E&, s aymaro, mokaxer
CErofHs e He pa3 AOKIAAUYMK. DTO PE3yNbTaT aHAIN3a aHTAPKTUYECKOTO KepHa
Ha ctaHuuu «Bocrtok». Kak Buaurte, Temiieparypa I€MOHCTPUPYET LHUKINYECKHE
KoJIeOaHMs ¢ JOBOJILHO GOJbIION aMIunTynoi, 6onaee 10°C. D10 ecTh OTpakeHHe
KoJIeOaHUI OpOUTANTBHBIX TAPAMETPOB 3EMIIH, O KOTOPBIX Mbl TOBOPHJIN BBILIE.

3aMeTHM, 4TO 3[1€Chb Ha OJHOW KapTHHKE IyTEM MAHUIYJSALMH JIMHEHHBIMU
MacmTabamMu IIKajd MOKa3aHa M TemIeparypa (OHa IOKa3aHa KpPaCHBIM LIBETOM,
npaBas IIKajia) U KOHUEHTpauuu auokcuna yriepona CO, u merana CH, (neBas
I_HKaJ'Ia). Kaxk BUAUTEC, OTU Koysie0aHUsA OYEHb MOXO0XKH. 1. €. BO3HHUKAET MBICJIb, YTO
OJIHU KosieOaHUs yNpaBisioOT APYTUMH KojieOaHUsIMU. BOT ceronHsmHui 10KIa1 O
TOM, KmoO Keém ynpaejiiaem U MOXNCHO JiU4 MO NOHAMDb, ucxoos u3 OAHHLIX
HaoOaO0eHUIL.



EcTp nmromu, KOTOpBIE CUMTAIOT, YTO BEAyIIUN 37eCh AG(HEKT — MapHUKOBBIH.
T.e. konuenTparuu CO, u CH4 UCHIBITBIBAIOT KOJICOAHHS IO KAaKUM-TO MIPUYUHAM,
U U3-3a 3TOr0 Ha 3eMJyle€ CTAaHOBUTCSA TO TEIIEE, TO XOJOJHEE — MAapPHUKOBBIN
3 (}exT To ycunmBaeTcs, To 0cjiadeBaeT.

Ectp apyrue nromu, KOTOpBIE TOBOPST, YTO 37€Ch ATOT 3(P(PEKT HEe HMEeT
Oonbiioro 3HaueHus. Beayummum ke ¢daktopoMm sBisieTcss Temieparypa. Ona
HUKIMYECKH MEHSETCS M3-3a U3MEHEHHHM OpOMUTANIbHBIX MapaMeTpoB 3emMild (CM.
BhIlie). [loaromy paBHOBecue Mexay armocgepoil u okeanom no CO, caBuraercs
TO B TONB3y armocdepsl (MpU TMOTEIUIEHWH), TO B TMOJb3y OKeaHa (Mpu
noxojoganuu). C MeTaHOM MeXaHW3M JAPYToil, HO OH OIpeAeNIEHHO 00pa3yeTcs
0ojiee MHTEHCUBHO HA 36MHOM MOBEPXHOCTH MPHU MOTETICHUH.

Hekotopele wuccienoBaTeny MBITAIOTCA H3y4daTb TAaKUE PHUCYHKH, Kak
NOCJIEIHNN, JUIsl BBIICHEHUS CIEAYIOIIEr0 BONPOCA: MUKOBBIE 3HAUYEHUS KaKHX
NEPEMEHHBIX HaOIIOJAIOTCSl paHblle MUKOBBIX 3HaYeHUM Apyrux? To, 4To paHblle
HaOII01aeTCsl — MPUYMHA, TO, YTO MOPKE — cieAcTBUe. CerogHAIIHUN TOKIaIINK
HaM pAacCKaXeT, B YACTHOCTH, O TOM, KOPPEKTHbI JM TaKWE€ 3aKIIOYEHUS.
[Toxxanyiicra, Kupunn EBrensesuu.

(K. E. MYPBIIIEB BBICTYITAET C IOKJIAJIOM, TEKCT JOKJIAJIA U
PUCYHKU NNPUJIATAIOTCSD.

BOITPOCHI K K.E. MYPBIIIIEBY/OTBETBI/INCKYCCHUA

KuciaoB A. B. (I'eorpapuueckuii pakyasrer MI'Y um. M. B. JlomoHoCOBa):
Bonpocos 1o nokiiaay noiay4usnoch Ba. I1epBblil BOIPOC TakoM: €ClIM BEPHYTHCS K
KOHIIETITYaIbHBIM YPaBHEHUSAM, TO TIOYeMY ObI HE YUeCTh €IlI€ BIUSHUE U3MEHEHUS
TEMIIEpaTypbl HA CBOMCTBA UHBIE OKE€aHa, HanpuMep, Ha pactBopuMmocTs CO,? Kak
WU3MEHUTCA IPHA 3TOM BCE, 0 ueM Bbl roBopute?

MypsimeB K. E.: Ceituac s BEpHYCh K 3TOM CUCTEME ypaBHEHUM. /(€110 B TOM, 4TO
y Hac BIMSHHE TeMmmeparypsl Ha pactBopuMocTtb CO, yuutsiBanocs. Kpome Toro,
OT TEMIIEpPATypbl 3aBUCUT MAPLHAIBHOE IABJIECHUE YIJIEKHCIIOTO ra3a B MOPCKOU
Bozxe. [lapumanbHOoE€ paBiIEHME MPONOPLUMOHAIBHO COAECPKAHUIO YITIEPOJAA B
MOpCKOW Boze, a KO3(pPUUMEHT HPONOPLUUOHAIBHOCTH 3aBUCUT OT TEKYILEro
cogepxanuss CO, B armocdepe MW OT TemmepaTypbl. OJTO TaK Ha3bIBAEMbIH
OydepHsIil dhakTop.

KuciaoB A. B. (I'eorpapuueckuii pakyasrer MI'Y um. M. B. JlomoHoCOBa):
Xoporio. I BTopoii BOIpoc K 3TOMY Ke Ciaiay, 6ojee oOIuii: BOT BBl MHOTO pa3
ynomuHanu «PBB» - pagmannonHoe Bo3myaromiee Bo3aenctaue. CKIagpIBacTCs
BIICUATIICHUE, YTO 3TO BHEIIHUNA (HaKTOp, HE CBA3AHHBIA C KOHIUEHTpALMSIMU
MAPHUKOBBIX Ta30B B aTMOcdepe. ITo Tak?




MypsimieB K. E.: Pagunanmonssiii GopcuHr — ¢hakTop U3MEHEHUs TEMIIEpaTyphl Ha
3emsie. M3MeHEHHWE NOTOKOB M3IYyYEHUS] B KIMMATUYECKOM CHUCTEME 3eMIIH
NPUBOAUT K U3MEHEHUIO TEMIIEPATYPHOIO PEXKUMA.

Kucio A. B. (I'eorpapuueckuii pakyabrer MI'Y um. M. B. JlomoHOCOBa):
Bcé paBHO, 0 KOHLIA HE sCHO. PaamanmMoOHHOE BO3JIEUCTBUE €CTh BHELIHUU
bakTop, CBA3aHHBIA C W3MEHEHHEM IOTOKAa COJHEYHON IHEPTHH, J1OCTHUTAIOIIETO
BepXHEW TIpaHUIlBl aTMoc(ephl, WM OHO Kak-TO CBS3aHO C COJEpKaHUEM
MapHUKOBBIX Ta30B B arMoc(depe U, TeM caMbIM, ¢ U3MEHEHHUEM €€ MapHHKOBBIX
CBOMCTB?

CemenoB C. M. (MT'KD): ITo onpenenenuto PBB - paguaiimonHoe Bo3MyIlaroiiee
BO3JICHCTBUE — €CTh U3MEHEHNE HUCXOAIIECT0 HETTO-ITOTOKA U3Ty4YEHHUs HA YPOBHE
Tpornormnay3bl. [Ipu 3TOM HE BaKHO, O KAKUM MPUYMHAM — U3-3a U3MEHEHHUS MOTOKa
COJIHEYHOM AHEPTrUM, MPUXOJAIIET0 Ha BEPXHIOI T'PAHUIy aTMOC(Ephl, WK U3-32
W3MCHCHHMSI TAPHUKOBBIX (MJIM MHBIX PaTUallMOHHBIX) CBOWCTB CaMOW aTMOC(epHl,
HarpuMep, CBOMCTB OTPa)KEHUsI KOPOTKOBOJIHOBOTO M3IYUYEHHS WIHM MOMIOMICHUS
JUTMHHOBOJIHOBOTO M3MydeHus. [IpaBusibHO?

Mypsbies K. E.: Jla, coBepiieHHO BEPHO.

EropoB_B. U. (UT'KD): Kak omnpenensaiorcs anomanusa CO, u aHomanud
temneparypsl? Hy, mpo temmeparypy Oojiee WM MeHEe IOHSATHO: Pa3HOCTH
HaO0MaeMO M HOPMBI 3a Kakoi-To mepuoa BpemeHu. Ho, uro kacaercs COp,
Kakyto HopMy Bbl Oepére mis onpenenenus anoManuu? CpeqHIo KOHIICHTPAIHIO
3a Kakou nepuoa’?

MypsoimieB K. E.: D10 11 Hac nmpocTo TEXHUYECKUHA TEPMUH. MBI 3anuceiBaeM
CUCTEMY YpaBHEHMI TaKMM 0O0pa3oM, YTO B HEE BXOAAT HE TEKyLIUE 3HAYEHUS
temneparypsl 1 conepxkanus CO,, a UX OTKJIOHEHHUS OT paBHOBECHOTO 3Ha4YeHUs. B
ciaydae Temneparypsl 310 13,7 rpagycoB Llenscus, nis CO, — 3to 280 ppm.

CemenoB C. M. (MI'KJ): B kakoil Touke paBHOBecus Bbl nuHeapusyere Baury
CUCTEMY YpaBHEHUI1?

MypsbimeB K. E.: Korna Mbl cTaBUIM 3KCHIEPUMEHTHI C UMITYJIbCHBIM BHEITHUM
BO3JICUCTBUEM, TO 3a HYJIEBOE IIOJIO)KEHUE CHUCTEMBI NPUHUMAJIOCH COCTOSHUE
ecTecTBeHHOro paBHOBecusa. Hy, Hampumep, comepxkanue CO, Opumo 280 ppm.
[Toka BHemIHee BO3JAEHCTBHUE OBLJIO PaBHO HYJIO, TO M aHOMAJIWU 7, U aHOMAJIUU
xkoHueHTpauun CO, ObuM paBHBI Hyl0. Korga Bo3HUKaeT BHEIIHEE BO3/CHCTBUE,
COCTOSIHME CUCTEMBI HAYMHAET OTKIIOHATHCS OT HYJIEBOTO, €CTECTBEHHOTO.



CemenoB C. M. (MI'KJ): V Bac oueHb Kak-TO MENAIUPYETCS B 3TOM MOJEIU
00OMEH yIIIepoJOoM ¢ Ha3eMHBIMH CHUCTEMaMH. MbI MOMHHM, 4TO B arMocdepe B
koHIle XX Beka copaepxkanocb CO, npumepno 760 I't (C), T.e. B ymepoae. B
Ha3eMHBIX JKOCHUCTEMax (M B BEpUIKax, U B KOpEIIKaX, U MNPOCTO B IIOYBE)
conepxkanock 2500 I't (C), a B okeane — 38000 I't (C), T. e. ropazmo OobIIe.
[Ipuyem exxerogHbiii 0OMeH arMocdepa-okeaH OYeHb UHTCHCUBHBIN: MOTIIONIEHUE
u3 armocepsl B okean Obuto 90 I't (C), a smuccusa — 88 I't (C). Korma B
CnenuanbHOM — JOoKJafge MeXIpaBUTENbCTBEHHOW TPYNIbl  JKCHEPTOB IO
u3MeHenno kimmara (MI'DUK) B 2000 r. omneHunam oOMEH ¢ Ha3eMHBIMU
CHUCTEMaMHU B IIEJIOM, [NI00AIBHO, TO MOTYYUIIU UQPY, KAKyIO-TO OY€Hb CTPAHHYIO:
0.7 3 £ 1 I't (C). Cuauranoce, 4ro, B 00IIEM, 3TO MpakTUYecKH HOJb. C deMm
CBsI3aHa Takas OoJbIas poJib 0OMEHa C Ha3eMHBIMU cHCTeMaMHu B Barieit monenu?
[TpocTo ¢ TeXHMUECKUMHU OOCTOATENHCTBAMH, YTO OOMEH C OKEaHOM Kak-TO He
OUYCHb XOpOIIO mporucaH B Moaenu MHctuTyTta msuku armocdepsl um. A.M.
O6yxoBa PAH (MDA PAH)? Unu Bel nedicTBUTENHbHO OOHAPYXKWIM KaKHE-TO
cBoiictBa oOMeHa CO; armoc¢epsl ¢ Ha3eMHBIMU SKOCHCTEMaMH, KOTOPbIE TOBOPSAT
0 TOM, YTO JTO BEIIb BaXKHas, OoJiee BayKHasl, YeM C OKEaHOM?

MypameB K. E.: MoxHO cka3aTb, YTO Mbl B3SIJIM JOCTATOYHO CTaHIAPTHBIC
MOJIeJIbHBIE ypaBHEHUS. Borpoc o ToM, kak yctpoeHa monens MDA PAH, nyume
aapecoBarb €€ aBTopaMm, A.B. EnnceeB OguH M3 COABTOPOB, OH CMOXKET JyYIle
OTBETUTH HA OTOT BOIIPOC.

CemenoB C. M. (MI'KJ): Moii Boipoc HE O TOM, Kak ycTpoeHa Baia mojenb
obmena CO, armocdepsl ¢ Ha3eMHbIMU cucTeMamu. S cpocui, mouemy B Barmmx
PACCMOTPEHUSIX MPHUAACTCS Takoe OOJIbIIOE 3HAYEHHE MMEHHO STOW 4YacTu, a He
oOMeHy armocdepsl ¢ okeaHoM. Iloka sicHo oHO, 4TO Bech 3 (ekT, 0 koTopom Bri
JOKJIa/IbIBalId, BO3HUKAET HMMEHHO H3-3a oOMeHa atMocdepbl C Ha3eMHBIMU
cucTeMaMu. ODTO BCE OYEHb XOPOIIO, HO HACKOJIBKO 3TO HMMEET OTHOIIECHHE K
peanbHOCTH? J[7151 MEHST peaIbHOCTh, MOXKET OBITH S M HETpPaB, YCTPOCHA TaK, YTO
OOMEH ¢ OKEaHOM MMEET OOoJIbIlIee 3HAYEHUE.

Tenepp ckaxure, noxaityicra, emé€ oaHy Bewb. Ilycte B 3anasgHHOM
CTEKJISTHHOM €MKOCTH €CTh HEKOTOPOE KOJIMUECTBO BOJIBI U Bo3ayxa, mpuyeM CO; B
BO3/IyX€ U MPOAYKTHI €0 PAaCTBOPEHUS B BOJIE HAXONIATCS B paBHOBecuu. Eciau Mbl
MOJIOTPEEM BCIO E€MKOCTh, TO PAaBHOBECHE CIBHUHETCS B TOJIb3Y BO3IYIIHON
dpakuuu CO,, a eciiu 0XJIaJluM, TO B MOJB3Y pacTBOpa. 3/1eCh BCE SCHO, MPUYMHA
U3MEHEHUM — BHEIIHSS, HM3MEHEHHE TeMIeparypbl E€MKOCTH [0 BHEUIHUM
MPUYUHAM.

A B peanbHOCTH, B KiInmarndeckoil cucrteme 3emuu? Korma 3a cuer
MPUXOJAIIETO HAa BEPXHIOIO TPAHUIy arMOc(epbl MOTOKA COJHEYHOW SHEPIHH B
armocdepe cranoBuTcs O0onbiie CO; 3a cUeT BBIAEICHUS U3 OKEaHa, 3TO, B CBOIO
ouepenb, JdaeT TpHpaAlIeHWe MapHUKOBOTO d(ddexra, UYTo MTPUBOIUT K
JaJbHEUIlIeMYy YBEIWYEHUIO Temmeparyphl. UTo ke 31ech NOpuurHa, a 4YTO




cieacrsue? Bam gokian MOCBSALIEH NPUYMHHOCTH B CIIOKHOM CHUCTEME C
0OpaTHBIMU CBS3IMU. DTO UMEHHO TaKOW CITy4ai.

Bpl mpuBOaWMiIM BCSIKHE TPU3HAKA NOPUYUMH W CICACTBUH, HaIpuMep,
3ala3/bIBaHie MaKCUMyMa: y Kakoro (pakTopa HAcTymaeT MHUKOBOE 3HAYCHUE
paHbIlIe — MPUYKNHA, Y KOTOPOTO MO3KE — CIEACTBUE. MOXKHO JIM 3TUM KPUTEPUEM
M0JIb30BaThCS B CUCTEMAaX C CUIILHOM OOpaTHOM CBSI3bIO?

Mypsbimies K. E.: IlonatHo, 4to B maHHOM ciaydae u Ttemmeparypa, u CO,
SBIIIOTCS  MPUYMHAMM HW3MEHEeHHs Jpyr Japyra. Ho, ecinu rToBOpUTH O
€CTECTBEHHBIX  M3MEHEHHUAX, TO [MEPBONPUYMHON  SBJISETCS  W3MEHEHHE
TEeMIIepaTyphl.

HeOonbiioe yrouneHre no noBoy 3ara3iblBaHUsI MKy MOMEHTAMHU, KOT/ia
JOCTUTAIOTCSl TIMKOBBIE 3HAYEHHSI COOTBETCTBYIOIIMX IIEPEMEHHBIX: OCHOBHOM
nadoc J0KIaga Kak pa3 COCTOMT B TOM, YTO €CJIM MTUKOBOE 3HAYEHUE MEPEMEHHON
T nmocrturaercs mozxe, yeM MUKOBoe 3HadeHWe nepemeHHo (CO,, To 3TO He
3HAYUT, YTO W3MEHEHUs | He MoryT ObITh mepBompuuuHO m3MeHnenuiur (CO..
WubIMu clioBaMH, CIEICTBHE MOXKET OMEPEXarh Mo ¢aze CBOI0 MPUUYUHY.

Tenepb 0 posiv OKeaHa ¥ Ha3€MHBIX PKOCHUCTEM B 00IlleM OanaHce yriepoa.
Ha, ms konna 20 Beka nomionieHue u3 armocdepsl B okead 6wu10 90 I't (C) B rog,
a smuccust — 88 I't (C) B rox. Tenepp eciii Mbl BBIYTEM OJHO U3 JIPYroro, TO
noyuyuM 2 I't (C) B rog — 3710 miobaidbHOE 3HAYEHUE, KOTOPOE MMEET TOT Ke
MOPSAJIOK BETUYMHBI, YTO U OOMEH C Ha3eMHBIMU 3KocucTeMamu. B cBoro ouepens
MOTOK YIJIEpOJa M3 HA3eMHBIX JKOCHUCTEM B arMocdepy dTO JbIXaHUE
PACTUTENBHOCTH IUIIOC JbIXaHWE TNOYBbI MHUHYC (oTocuHTe3. CymmapHoe s
3emuin 3HaueHue ¢orocunreza — mnopsaka 100 I't (C) B rom, mpyrue nBa
cllaraeMbIX €ro MpuMEpHO OalaHCHPYIOT, HO HE coBceM TouyHO. «PazbamaHc» B
onuH mporeHT naetr eauHUnbl I'T (C). Tak yto s OBl HE cKaszad, 4YTO OOMEH ¢
HAa3eMHBIMH JKOCHCTEMaMH MEHEe BaKeH, 4eM C OKeaHoOM. Tem Oojee, 4YTO
3aBUCHUMOCTH 3TOT0 MOTOKA OT MI00aIbHON TemIepaTyphl 0oJjiee CUIbHAsL, YeM IS
oToKa arMoc(epa-oKeaH.

KpoMme Toro, si He yBepeH, UTO MOXKHO [I€JaTh OJIHO3HAYHBIC BBIBOIBI O
3HAYUMOCTH WM HE3HAYMMOCTU PA3JIMYHBIX KOMIIOHEHTOB KJIMMAaTH4YECKOU
CHUCTEMBI Ha OCHOBAaHUU JNaHHBIX s koHLA 20 Beka. Konen 20 Beka - cuTyauus,
KOTJia B pe3yjbTare BHEIIHET0 aHTPOMOTEHHOTO BO3JEHCTBHUS B aTMocdepe yxke
comepxkutcst u30bIToyHoe 3HaueHwe CO,, KOTOpBIM HAYMHAET MOIJIOATHCS
okeaHoM. B cutyanuu, korma BHemHuX smuccuii CO, B armocdepy HeT (a B
OKCIEPUMEHTE, TIJIe TOJYyYEeHO «3ama3[blBaHUE TPUYUHBI  OTHOCHUTEIILHO
CIENCTBUS» HMMENach B BUAY MMEHHO TakKas CUTyallus), COOTHOLIEHUE MEXIY
MOTOKaMU yTiiepojia W3 arMocepbl B OKEaH W M3 HA3EMHBIX DKOCHUCTEM B
arMoc(epy MOXKET ObITh OTIIUMYHBIM OT TOTO, YTO XapakTEpHO Uit KoHIa 20 Beka.

HakoHel, MO)XHO TOKa3aTh, YTO Majbli MO BEJIMYMHE IMOTOK, HEOOIbIIas
npubaBKka K MapHUKOBOMY 3(dexrty, cmocobHa casurarth MepeMeHHylo 1o ¢ase,
npeBpalias 3amna3iblBaHue B onepekeHue. Tak, HalpuMep, MoJydyaeTcs Ipu yueTe



BJIMSTHUSI METaHa Ha aHTPOMOTEHHBIN MapHUKOBBIM 3P(HEKT: OCHOBHOE MOTEIUICHUE
uner 3a cuer CO,, HO MeTaH CABUTAET TeMIieparypy mno ¢ase, Tak 4YTO OHa
JOCTUTAET MakCUMyMa pasblie, yeM aHoMains CQO,, KoTopas [BISETCS IJIaBHOMN
IIPUYNUHOMN NOTETUICHUS.

I'pomoB C. A. (MI'KJ): V mMeHs BOImpoc K Ballledl pACIIMPEHHOW CHUCTEME, B
KOTOPOIl MOXET MOSIBUTHCS, Kak Bbl ckazanu, «HeoxumaHHwi» 3ddext. Bompoc
NIPAKTUYECKH TAKOW: YTO 3HAUYUT «HEOKUIAAHHBIN»? M3-32 HETO MOKET BOZHUKHYTh
KaKO€-TO TPEThE COCTOsIHUE?

MypsbimieB K. E.. «HeoxugaHHbpli» 3HaUUT, 4YTO B CHUCTEME HHUYETO HE
W3MEHUJIOCh KPOME TOTO, YTO B HEH J00aBHIICS KAaKOW-TO MAaJIOMHEPIIMOHHBIN
pe3epByap yriepoaa, KOTOpbIi ¢1a00 pearupyeT Ha H3MCHEHHS TEMITePaTyPHI.

I'pomoB C. A. (MT'KD): IIpaBuiabHO 51 IOHUMAIO, YTO €CJIM MbI, 4EJIOBEUECTBOY,
OyeM ynayisiTh €KerogHo Kakoe-To konndecTtBo CO, u3 arMocdepbl, TO MOXKET
BO3HUKHYTH BOT Takou 3PQeKT?

MypsimeB K. E.: Mb1 MoxkeM noiyduTh 3T0T 3Qdekt, ecnu oyaem yaansate CO,
U3 aTMoc(depbl BOT B TAKOM YpaBHEHUU (CChUIKA HAa YpABHEHUE).

IHonmo N. O. (MT'KD): ¥V Mens Bomnpoc 1o nepebiM Bamum cinaiinam. JlanHbie 0
temreparype (1 conepxkanuu CO, u CH,) Obuti 1oSTy4eHbl 1O JIEAOBBIM KEPHAM B
AHTapkTUsIe. A UMEIOTCS JIM MOJ00OHBIE JaHHBIC MO CTaHIUSAM B JIPYTUX MecTax
3emHoro mapa, no Mcnanauu, Hanpumep. Kak TaM c sBieHueM 3ara3ablBaHUs
Mexay CO, u Temiieparypoil.

Mypsimes K. E.: K coxkxanenuto, s1 3Toro To4HO He 3Ha10. brina padora [Shakun et
al., 2012], rme paccmarpuBaiach HE TOJIBKO aHTAPKTHUYECKas, HO M TIOOAJIbHAsS
TEeMIIepaTypa, BOCCTAHOBJEHHAs HAa OCHOBAHUMU psiia KOCBEHHBIX JaHHBIX. [lo
HEKOTOPBIM [JTaHHBIM aHTapKTH4eckas Ttemneparypa onepexaer CO,, a CO,
omnepekaeT Mo0albHYIO TeMIIEpaTypy.

Cemenoe C. M. (npeocedoamenvcmeyrowuit): Criacu6o. S nymaro, 4To J0CTATOYHO
BOITPOCOB 110 A0KIaay. Anekcanap Bukroposuy, moxanyicra.

A.r.u. AIEKCAHIP BUKTOPOBHUY KUCJIOB (I'eorpaduyecknii
¢paxyasrer MI'Y um. M. B. JIoMoHOCOBA) BBICTYITA€T C KOMMCHTApHEM.
Pe3rome:

*CrnenyeT yuuThIBaTh Nnpu (HOPMYIUPOBKE BBIBOJIOB MPUOIUZUTEIBHBIN XapaKTep
anIpOKCUMALMN TPEIJI0KCHHBIMA YPaBHEHUSIMH PEAJbHOCTH, T.€. «TOYHOCTH)
ypaBHEHUH, ATO TMO3BOJHUT MOJydaTh Oojee «rpyObie», HO U OoJjiee HaICKHBIC
pE3yIbTaThI,



*HeoOXxomMMoO OCTOpPOKHEE pacHpoOCTPaHATh BBIBOJBI HA BCE BPEMEHHBIE
MacmTabbl, TakK Kak CHCTeMa YpaBHEHUI, WCIOJNb3yeMas aBTOPOM, HE
YHUBEpcaJlbHa.

Cemenos C.M. (npeocedamenscmeyrowuit): Crnacu6o, Anekcanap BuxtopoBuu.
Y nac Oner AnexcanapoBud AnucuMoB Ha cBsi3u u3 Cankr-IlerepOypra.
[Toxanyiicra, Oner Anekcaniposuy, Bam cioso.

AnucumoB O.A. (I'ocymapCTBEHHBIM THAPOJIOTHYECKUH HMHCTUTYT, CaHKT-
[MetepOypr): Cnacubo, Cepreii MuxaitoBud. Bo-mepBsix, s ObI XOTE€JI OTMETHUTD
0COOBII XapakTep CErOAHSIIHEr0 CEMUHApa, KOTOPBIM, HACKOJIBKO MHE H3BECTHO,
BIIEPBbIE MPOBOJIUTCS B PEXKUME TeNeKOH(PEpEeHIUU. DTO MO3BOJIWIO MHE, HE
nokunast Cankt-IlerepOypra, NpUHITH IOJHOIIEHHOE ydacTue B paboTe ceMHuHapa.
Tak mosy4msioch, 4TO s cedyac HaxoXych Ha ynuie npodeccopa [lomosa, u Bo
BpPEMSI CETOMHSIIHEH TEICKOH(PEPEHIIHS 5 UCTIBITHIBAT MPUMEPHO TE€ K€ UyBCTBA,
yTto u [lomoB BO Bpems mepBoro ceanca paauocsBsasu B 1894 romy. S ouens
HA/CI0Ch, YTO W B JalbHEHIIEM Yy Hac OyJeT BO3MOXKHOCTHh AMCTAHIIMOHHO
ydactBoBaTh B ceMuHapax UI'KD.

Teneps 0 goknazae. Tak Moay4HIIOCh, UYTO HECKOJBKO MecsLeB Ha3an A.B. Enncees
yke pacckazbiBan 00 3toi padbore MDA PAH nHa cemuHape B ApPKTHYECKOM H
AHTApKTUYECKOM  HAy4YHO-UCCJENOBATEIbCKOM  MHCTUTYyTEe  Pocrumpomera
(AAHUN), u g yxkxe uMen BO3MOXHOCTh C HEH O3HAKOMHUThCA. Torma BO3HHUK
BOIIPOC O TOM, B KakOM Mepe JaHHble HaOMIOACHUN 3a MPOJOJIKUTEIbHBIN
MCTOPUYECKHUI TIEPUOJI COOTBETCTBYIOT MOJIYYEHHOMY MOJIEJIbBHOMY pe3ynbrary. B
AAHHWU »stor Bompoc octancs 6e3 oTBeTa, U s OBl XOTE€N OOpaTUTh Ha ITO
BHMMaHue. Pe3ynbprarbl, MOJIyYE€HHbIE B MOJEIM TPU BECbMa YCIOBHBIX
JOMYIICHUSAX O MEPUOANYECKUX BO3ACHCTBUIX HA KIUMATUHYECKYIO CUCTEMY, MOTYT
OTpaXkaTb JIMIIb MOJEJbHBIE ABTOKOJIEOAHMS, €CIM OHU HE IOATBEPKAAIOTCS
JTAHHBIMU HAOTIOACHUH.

Cemenoe C.M.(npeocedamenvcmeyrouuir): Criacu6o, Oner AnexkcanapoBuy.

VYBaxaemsbie kosuieru! Bpemst no3anee, gymato, uto nopa nodmnarogaputb Kupuia
EBrenneBrua MypbllieBa 3a MHTEPECHBIN JOKIIAJ Ha BAXHYIO TeMy, AJIeKcaHapa
BukropoBnua KucioBa 3a KOMMEHTapuii M BCEX YYaCTHUKOB CETOAHSIIHETO
3aceaHus 3a aKTUBHOE, 3aMHTEPECOBAHHOE yYacTHe.
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