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SUMMARY
(coctaneno k.0.H. N1.O. [Tonossim, UT'KD)

Cocrosuicss  poknan  A.p.-M.H. EJIMCEEBA Auekcess BuxkropoBu4a
«ImoGanbublii MK MeTaHa» (MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET
umenu M.B. JlomonocoBa, HN®PA wum. A.M. OOyxoBa PAH, Kazanckuii
(ITpuBomxkckuit) Qenepanbubiii yHuBepcuter). C pa3BepHYTHIM KOMMEHTapueM
BoicTynul  K.p.-M.H. CTEITAHEHKO Buktop MuxaitioBud (MockoBckuit
rOCylapCTBeHHbIM  yHuBepcurer uMenu  M.B.  JlomonocoBa, = Hayuno-
HCCIIEIOBATENIbCKUM  BBIUMCIUTEIbHBIM  LEHTP; MOCKOBCKMI  TOCYJapCTBEHHBIN
yauBepcuter umeHu M.B.  JlomonocoBa, Ieorpaduueckuii  ¢akynbTer).
[TpencenarennscrBoBai a.¢.-M.H. CemenoB Cepreii Muxaitaiosuu (MI'KD, Uucturyr
reorpaduu PAH).

CemenoB C. M. (mpeacenareabcTByrommii). JloOpbiii JeHb, yBa)KaeMble
kosuteru! CerosiHsl y Hac JieHb MOCBSAIIEH METaHy. Y Hac OyleT JOKJIaTduK AJiekcein
BuxropoBuu EmuceeB, Unctutyr ¢usuku armochepst um. A.M. O6yxoBa PAH.
Kommenrtatopom Oyner Bukrop MuxaitnoBuu Crenanenko, [eorpaduueckuii
¢dakynbrer U Beruncaurensusiii nentp MI'Y nmenu M.B. JlomonocoBa.

Mpbl HEMHOXKO H3MEHMM (Qopmar. Sl ckaxy HECKOJIbKO CIIOB B KayeCTBE
BBeZIcHH. 10, 4TO BbI BUJIMTE CEUYAC HA IKPAHE, ITO Kak pa3 Beenenue.

Bce BbI 3Haere, 4TO METaH — CUJIBbHBIA MAPHUKOBBIN Ta3, MO KpallHEW mepe
Ha MOPSIIOK CHIIbHEE, YeM yIeKuchblil ra3. IlpaBna, conepxanue ero B arMmocdepe
CYLIECTBEHHO MEHbIIIE, YeM Yy YIVIEKHCIOTO Tra3a. DMHUCCUU €ro B armocdepy —
€CTECTBEHHBIEC U AHTPOIIOI€HHBIE — TAKKE CYLIECTBEHHO MEHBIIIE.

VY MeTaHa eCThb HE TOJIBKO €CTECTBEHHBIC, HO U AHTPONOTCHHbIE MCTOUYHHUKHU
AMHUCCHUH, MPUYEM €CJIM MOCMOTPETh Ha ATH HUdphl Ha 2-M ciaiiae (3T 1uudpbl
JOBOJILHO CTapble, HO MaciuTad MOTOKOB COXPAHSETCSs M ceiyac), TO BUAHO, YTO
AHTPOIIOT€HHbIE UCTOYHUKHU B CyMME AAlOT OOJbIIE, YEM €CTECTBEHHbIE MCTOYHUKH.
T.e. ecTeCTBEHHBIN MOTOK CHJIBHO HAPYIIIEH BCIIEICTBUE AaHTPOIIOTEHHOM JT00aBKH.

Bot nmannsle (3-# ciaiin) U3 mocieqHero Aokiaga MeKIpaBUTEIbCTBEHHON
rpynnsl 3kcneproB no usMeHenuro knmmara (MI'OUK). Camas HMXHSS monoca
(>KeNThIN 1BET) —AMUCCHUS YIIEKUCIIOTO ra3a OT CKUTaHUsI UCKOMAaeMOro TOILIMBA U
pou3BOJCTBO HeMeHTa. Cnenyromas (kpacHblil 1BeT) — amuccuss CO, OT JeCHOro
X03sMCTBa U U3MEHEHUS 3eMJICNONb30BaHus. Jlanbine (CHHUM 1IBETOM) - MeTaH. Kak
BUJUTE, SMUCCUM METaHA HE OYEHb BO3PACTAIOT MO a0COJIOTHOM BEJIUMYMHE, 4 B
nporeHTax — 19%, 17%, 16% — nons ero gaxe HeMHoro mnajaet. [Ipuunna — poct
nonmu CO,. Hy, nanpiie Tam - 3akich a30Ta U GTOpUPOBAHHBIE ra3bl, HE OyleM ceiyac
O HUX T'OBOPHUTb.



OMuccuu Bcex Tra3oB npuBeneHbl 31ech B CO,-DKBUBAJICHTE, T.€. SMHUCCUU
BCEX ra3oB JAlOTCS B TAKUX BEJIMYMHAX, YTOOBI €IMHHUIIA OblJIa SKBUBAJIEHTHA OJHOM
enunuiie CO;, B CMBICIIE BIUSHUS HA KIIUMAT.

Ota kapra (cnaiig 4) AOBOJBHO 3arajiouHa JJjisi MEHs. DTO BbIOpOC MeTaHa
Ha3eMHBIMH 3KOCHUCTeMaMU. TyT CBajeHbl B Kydyy U €CTECTBEHHBIE DKOCHUCTEMBI, U
aHTpOIOTreHHble dKocucTeMbl. B 3amannoit Cubupu, Bbl BUIUTE, €CTh KEJITOBATOE
MSATHO, 3TO AMHUCCHUS MeTaHa U3 00J0T. DTO CUIIbHOE KpacHOBaroe MaTHo B MHauu u
ctpaHax WHIOKuTass — PHUCOBOACTBO, IMOCKOJIBKY 3TO OAWH W3 OCHOBHBIX
HCTOYHUKOB METaHa. 3aMeuy, 4TO 3Ta KapTa — CHHTE3 pPE3yJbTaTOB MPSMbBIX
M3MEepeHuid, 00padOTKH TUCTAHIIMOHHBIX (CITyTHUKOBBIX) IAHHBIX U MOJICIMPOBAHMUSI.

Oto (chaitn 5) mpodunb MmeraHa B armocdepe. 31ech TOBOJIBHO UYyTHAS
IKajga Mo ocu abCIHcC — ATO JECATKH METPOB. BBl MOXKeTe BUIETh, YTO 10 JIECSTH
THICSY METPOB KOHIICHTpAlusi METaHa MPUMEPHO MOCTOSHHAs, €CIU U3MEPSATh B
00BEMHOM OTHOIIICHMU KOMIIOHEHTOB cMecH (volume mixing ratio), T.e. B 4acTsAX Ha
MUWUTHOH (PPM), Hanmpumep. MBI MONPOCUM JAOKJIATYMKA MOSICHUTh, MOYEMY Tak
MIPOUCXO/IUT.

Bor namm «ycnexw» (crmaiia 6). 910 oborarieHue arMoc(epbl METaHOM C
1750 roma nmpumepno no 2011 roa. Kak Buaute, poct 10BOJILHO Oouibiioi: oT 0.7
ppm g0 noutu 1.8 ppm.

Bor naneonanusie (cnaj 7), mocieaHue, KOTOPbIE €CTh. DTO KEPH CO CTAaHLIUU
«Boctok», AHrtapkrunaa, 3a 800 Teic. jeT Hazan. CrneBa - Mmajneo3amuch, KOTOPas
BOCCTAHOBJICHA TIO JIEOBOMY KepHy co cTtaHiuu «Boctok». Torma merana ObuIO
npumepHo 0,5 wacTelt Ha MWUIMOH, a CIpaBa - MOCIEAHUE TAThASCAT JieT. Kak
BUJIMTE, NPOU30LUIO pe3koe Bo3pactanue A0 1,75 ppm. Ha kaprunke, npasna,
KOHIICHTPAIIMH JaHbl B 4aCTIX Ha MUJLIHAp, B ppb.

To, 4To BBI BuAENU ceifyac, 3T0 POCT II00ANbHON KOHIEHTpalUU. A Kak BCe
3TO YCTPOEHO B MpocTpaHcTBe? 1o (cnaiia §) - ceTb MyHKTOB M3MepeHuid Hayunoit u
IPOMBIIIUICHHOM HccienoBaTenbckoii opranusanun CoapyxectBa Hanui (CSIRO),
ABctpanusi. OOpabarbIBaluCh JaHHbIE WHCTPYMEHTAJIbHBIX HU3MEPEHUNW B OTHUX
MyHKTaX, KOTOPbIE PACHOJIOKEHbI COBCEM B Pa3HbIX YCJIOBHUSX: B AHTapKTHAE, Ha
sanmagHoMm mnoOepexxbe CIIIA (B Operone), B ABcrpasnu, B Kaname, Ha ceBepe
EBponibl. MBI HaHeCIM 3TU JJaHHBIE U3MEPEHUN Ha ojuH rpaduk (cnaia 9). Bor uro
nonyuusock. CiaeBa CUMBOJBI ATHUX MPOCTPAHCTBEHHBIX Touek. Kak Buaure,
a0COJIOTHBIC 3HAYEHUsI KOHIICHTPAIU HEMHOTO Pa3lIMYyaloTCs, HO XOI BO BPEMEHH
onuH ¥ TOT k€. C Kakoi-TO CTeneHbl0 TPyOOCTH MOXKHO CKa3aTh, YTO TPEH]
OJTMHAKOBBIM, XOTSI HCXOAHBbIE 0a30BbIE ypOBHM pasHble. T.e., B TIEPBOM
MpUOTMKEHUH, KOHIICHTPAIUsI METaHa MEHSETCS BO BPEMEHH BE3JI€ CXOTHBIM
00pa3om, HO a0COJIOTHBIE 3HAYCHHSI B Pa3HBIX TOYKAX OTIMYAIOTCS Ha KOHCTAHTY.

Oto (cmaiin 10) rmnobanbHas cpenHeMecsyHasT W CPEIHEToJoBast
koHIeHTpaun Merana. Kak Buaute, ¢ 2000 roga mo 2007 rox HaOmIH0OAANIOCH
«IJIATO», METaH I100aJbHO HE poc. Ml Toxe nmonpocum Anekces BukrtopoBuya 310
OOBACHUTH B JIOKJaJe, MmoyeMy ObLla Takas may3a, a Takxe nodemy B 2007 roma
OISITh BO3OOHOBUJICS POCT KOHIEHTpaIMu MeTaHa. KoHeuHo, mpyU4uH TaM MHOTO, HO
KaKH€ €CTh THUIOTE3bI O BEAYIIUX ApaiiBepax?



Ecnau mocMmotpeTs Oosiee BHUMATENbHO HAa Mecs4YHble KoyieOanus (ciaiia 11),
Mbl YBHJIUM, YTO B TE€UEHHUE TO/a KOHLEHTpAalUs MeTaHa MEHSETCS M JOBOJIBHO
3aMeTHO. XOTs CKa3aTh, 4YTO 3MMOM Bcerja OoJblie, YeM JIETOM, Hellb3sl. U uTo jieTom
0oJbIIIEe, YEM 3UMO, TOKE HeNb3a. KoHIeHTpalus MeHsieTcs I0BOJIbHO HEPETYIISPHO.
Xopo11o Obl HOHSATH, IOYEMY 3TO MPOUCXOUT.

BoT MbI mokazanum HEKOTOpOE€ KOJIMYECTBO KAPTUHOK M TMOMPOCUM AJeKces
BukTopoBrYa nonbITaThCs OTBETUTH Ha HEKOTOPBIE BOMPOCHI (ciai 12), BOZHUKIINE
IIpU UX pacCcMOTpeHuHU. SI Ha 3TOM 3aKOHYY M MPEIOCTaBIIO CIOBO AJIEKCEIO
Buxroposuuy, noxxanyucra.

(EJIMCEEB A.B. BBICTYITAET C 1OKJIAJJOM, TEKCT JOKJIAIA U
HPE3EHTALUA TIPUJIATAIOTCA).

CemenoB C.M. (npeacenareibCTBYWOIIMIA): borvuoe cnacubo, Anexceii
Buxmoposuu. Kaxue 6yoym eonpocwi, konnecu?

BOINMPOCBHI/OTBETBI/ANCKYCCHUSA

I'peuymnurosa M.I. (kagheopa cudponozu cywu, zeozpaguueckuil paxynomem,
MI'Y umenu M.B. Jlomonocoea):

Y mens 6onpoc no noeody cmokoe memana. Bol 2cosopunu o mom, umo 90% nomepuw
— amo peaxyus 6 ammocgepe ¢ paduxarom OH. Crasxcume, nosicanyiicma, 8 6ooe
9IMa 3aKOHOMEPHOCMb AHANO2UYHA UU Hem?

Enucees A.B.: Bomoit meTan u3 armocdepsl OYTH HE TIOTIIONIAETCS, TaM 3Ta
peaKUus HE UJET, OHA UJIET TOJIBKO B BO3YXE.

I'peuymnurosa M.I. (kagheopa cudponozuu cywiu, 2eozpaguueckuii paxynvmem,
MI'Y umenu M.B. Jlomonocoea):
Te., 6 600€e noUMuU UCKIIOYUMENLHO 30 CYEN OKUCTEHUSI MONEKYIAPHbIM KUCIOPOOOM?

Eaucees A.B.: B BOJ€ BCC OKHCJICHHMC MCTaHa UACT TOJIBKO B ITIY3bIPbKaX.

Kpueonyykuii A.A. (Ilenmpanvnas aponocuueckasn oocepeamopus
Poczuopomema): Ilpasunivho s NOHsLL, YMO yEenudeHue COOePHCAHUSL MEMAaAHd 6
ammocghepe npugoOUm K y8enuyeHur0 KOHYeHmpayuu 0301ua?

Eaucees A.B.: [la.

Kpusonyukuit A.A. (Ilenmpansvnas azponocuueckas oocepsamopus
Poceudpomema): Imo Kak-mo noOmeepiHcoeHo HabnrooeHusmu?

EnuceeB A.B.: Koneuno. Hano ckazars, 4TO pOCT KOHIIEHTpAIMK 030HA OOYCIIOBIIEH,
KOHEYHO, HE TOJIbKO MeTaHoM. Ho 3¢ ekt MeTana 10CTaTOYHO XOPOIIO BUACH MPHU



HU3MCPCHUU U B Ha60paT0prIX 9KCIICPUMCHTAX. Bce atu SJICMCHTAPHBIC XUMHUYICCKHC
pCaKru YCTAHOBJICHBI JOCTATOYHO HAACKHO.

Kpuesonyuxuiit A.A. (llenmpanvnas aponozuueckasn oocepeamopus
Poczuopomema): A1 nemnozo opyeoe cnpawusaro. Bknao memana 6 pazpyuierue
mponocgeprHozo 030Ha MON*CHO OYEHUMb?

EnuceeB A.B.: 5] He ABISIIOCH CIENMAIICTOM IO O30HOBOMY LUKy U ITIOTOMY HE
rOTOB OTB€YATh HA JAHHBII BOIIPOC.

CemenoB C.M. (mpeacenarejbCTBYOIIMI): Ajekceil AlekcaHIpoBUY, KaK
M3BECTHO, HMMeEIoIuecs B atMocdepe OKCUA U JUOKCU] a30Ta MOTYT
TpanchopmupoBatkcs ApyT B apyra. O30H Urpaet mpu 3TOM BaXXHYIO posib. OH
HEMOCPEACTBEHHO YYaCTBYET B OKHCIICHUH OKCHA a30Ta B XOJE PEaKIUU BTOPOTO
MopsIKA:

NO+03—) NOg‘l'Oz.

CymiecTByeT U MPOTUBOMNOJIOXKHBIN mpolnecc - BocctanoBaeHue NO u3 NO, B xojie
doroxumuueckot peakiuu. OHO COMPOBOXKIAETCS 0OPa30BaHUEM O30HA!

NO, + (Y) —> NO + O
O'+02+M—)03+M,

rae O - BO30YXKIEHHBIM aroM Kuciopoaa, a M - Tperbe Teno, abcopOupyroliee
SHEPTUI0 BO30YXKICHHUS.

B coBepiiieHHO ujeanu3upoBaHHON cuTyanuu, korga cyMmma NOy mocTosiHHA (T.e. UX
AOMUCCHUS U BBIBEJICHUE OTCYTCTBYIOT), B YIIOMSIHYTOM BBIIII€ IIUKJIE NU30BITOYHBINA 030H
HE Mpoaynupyercs. 3nech oboramieHue arMocpepbl 030HOM MOMKET MPOU30UTH
TOJIbKO B Cllydae €ro 0ojee HWHTEHCHBHOIO O00pa30oBaHUs 110 CPaBHEHUIO C
paspylnieHueM. JTO MOXKET BO3HHKHYTh MPU HAJIUYHUH €€ OJHOTO MJIA HECKOJIBbKUX
npoueccoB Tpanchopmain NO B NO,, B KOTOpbIE HE BOBJIEUEH 030H. JTO MOXKET
MPOUCXOJUTh U C YYACTUEM METAHA!

OH+CH4 - CH3+H20
CH3+02+N2 — CH302+N2
CH302+NO - CH30+N02.

Takum oOGpazoM, TEOPETHUUECKH BKJIAJ METaHa B 0Opa30BaHUU M30BITOYHOTO 030HA
ecThb. OJIHAKO CYUTAETCS, YTO HEOOIBIIIOI.

Pomanoeckan A.A. (MI'K3): Cnacubo 3a ouenv unmepecuwiii 00k1ao. Bvi cosopunu
npo 2N00aNbHLIL NOMEHYUAL NOMENnieHUs, HO He NOACHUIU NPO MeMNepamypHblil
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nomenyuan. He moenu 6Ovl Bul eco xapaxmepuzosams, 00bACHUMb NOYeMYy OH
HeyoauHwlll, Kak Bel ckaszanu.

EnauceeB A.B.: Kak pa3 TemreparypHblii MOTeHIIMA 0oJiee yiauHblid. /{eo B ToMm,
YTO MOTEHIMAN U3MeHeHus TobabHoi TeMmeparypsl (Global Temperature change
Potential - GTP) xapakTepusyer 17100a1bHbIN OTKIMK 33 CYET JaHHOW MapHUKOBOU
cocTapJistolel oTHocutenbHo u3MeHenus s¢dexra CO,. [IpaBna, HEMOHATHO, KaK
MeHsieTcs Bo BpemeHHU OTKIUK Ha CO,, HO 3TO OTENIbHBIN BOMPOC. ITa BEIUUMNHA
XOTs1 ObI (PM3MUECKU MHTEPIPETUPYEMA - 3TO BKJIA]] B TEKYIIIEE MOTETUICHUE TAHHOMN
MIaPHUKOBOW COCTAaBIISAIOIIEH, €CIIM 32 €AUHUYHOE NPUHATO Bo3aeicTBue CO,.
[Torenuman rmodansHoro TorerieHus (Global Warming Potential — GWP),
BBIPKCHHBIN B BUJIE MHTETpajia paualioHHOTO popcuHra, PU3nIecK He
uHTepnperupyeM. Benb uaterpan 6epercs mo BceMy BpEMEHH, YCIIOBHO - OT Havasia
uHycTpuanbHoro nepuoaa (1750 r.) umm Kakoro-To Apyroro MOMEHTA, B TO BpeMsI
KaK B CJIy4ae TEeMIEPATypHOI0 OTKJIMKA UHTETPUPOBAHKUE MPOU3BOAUTCS 11O
MoceHEMY TIEPUOTY, 32 HECKOJIBKO JECATKOB JIET, MPU Pa3HBIX MapaMeTpax
CHUCTEMBL.

Pomanosckaa A.A. (MI'K3): T.e. memnepamypHwiii nomenyuan npowe?

EauceeB A.B.: Temmneparyphblif o kpaiine Mmepe untepnperupyem. GWP, HecMoTpst
Ha TO, YTO YaCTO UCIOJIb3YETCS, IPUKIIAJHOIO CMBICIIA HUKAKOTO HE UMEET.

Haxymun AHN. (HI'K3): Bei ynomauyiu npo  NpuyuHsl  NOCIE0He20
MemMnepamypHo20 ONmMuMymd, OHU C65A3aHbl C yeerudenuem memana. A 6 uem oOvlia
NPUYUHA YE8ETUYEHUSI MEMAHA, KAKUe NPEONnOoN0#CeHUs?

EnuceeB A.B.: Cuutaercs, 4ro nepBoHadyajbHO ObUIa TEMIlEpaTypHash aHOMAaJus,
KOTOpas BbI3BAJIA - II0 TEPMOJMHAMUYECKUM IPUYMHAM - JUCCOLMALMIO METaHa,
KOTOPBIA BBIIENWICS B arMoc(epy, BbI3BaJ IMAPHUKOBOE BO3JECUCTBHE W YCHIIUII
MEPBOHAYAIBHYIO aHOMAJMIO. TyT BCE 4aCTH 3TOM LIEMOYKU SIBJISIIOTCS HETIOHSATHIMH.
Ecnu nmpoucxoxnaeHne METaHOBOM YacTH KOCBEHHO IOATBEPKIACTCS HU3MEPEHUEM
M30TOMHOTO COCTaBa, TO NPOMCXOXKICHHE HA4YaJbHOW TEMIIEpaTypHOW aHOMAJIUU
SBJISICTCS. OTPOMHOM 3araJIKou.

Ilonoe H.0. (UT'KJ): Hmeemcs nu Kakoe-mo 3HAYeHUe MUpOBOU OKeaH KAK CMOK
memana?

EnuceeB A.B.: Ouenp cinaboe, mOTOMYy YTO PacCTBOPUMOCTh METaHA B BOJIEC OYCHD
HU3Ka.

Kypuueea O. A. (Hucmumym npoonem konozuu u 36oawyuu um. A.H. Cesepuyosa
PAH): B memnepamyprom onmumyme 2010YeHa COOePAHCAHUE MEMAHA ObLIO HEMHO2O0
Huoice, uem 6 1700-x eooax. Ilouemy?



EanceeB A.B.: Cunrtaercs, 4To OCKOJIbKY B LI€JIOM Ha MPOTSKEHUH IOJI0LEHA
yIIIEPOA HaKaIJIUBAJICA B TOP(SHUKAX, TO B TEUEHHUE I'OJIOLIEHA HECKOJIBKO
YBEJIMYMBAIACh NHTEHCUBHOCTD BBIJICJIEHUS U3 HUX MeTaHa. [IpocTo Ob110 OombIe
yriiepogHoro cyocrpara. [Intoc kiaumar, kak cauraercs, cTan 00Jee BIaXKHbIM, YTO
CIIOCOOCTBOBAJIO TOMY, YTO B TEX PETMOHAX, I71€ HAXOJATCS OCHOBHBIE TOP(PSIHUKH,
00JIbIIIE BO3HUKJIIO AaHA3POOHBIX YCIOBUH. DTH ABa 3P deKra, TPyIHO CKa3aTh, B KAKOM
COOTHOILIEHHH, ITIPUBEIHN K TOMY, YTO C CEPEANHBI FOJIOLEHA O HaYaJIa
MHAYCTPHAJIBHOTO MEPUOAA SMUCCHUS U KOHIICHTPAIIMU B aTMOC(hepe UyThb-uyTh
BBIPOCIIN.

Hncapoe I.3. (MI'K3): B camom nauane Bvl nepeyucisiniy ucmoyHUKU SMUCCUU
(6onoma u d0p.). Ecmv maxue anmponozenuvie ucmouHuKu Kax
CeNbCKOXO03AUCMEEHHbIE pe3ep8yapbl U 6000XPAHUNUYA, CEA3AHHbIE C IHEPSEMUKOLL.
Yuumeieanca nu ux 6xknao u eciu yuumvi8acs, K Kakou Kame2opuu OHU ObLIu
omHeceHbl?

EmuceeB A.B.: YuureiBanucs. O0mui Bxitag — okoiio 10%. Tak uto eciau OBl 1axe
HE YYUTHIBAIUCH, K OOJBIION OHOKE 3TO OBl HE MPUBEJIO.

Cemenos C.M. (npeoceoamenvcmeyrowuir): Ilomennenue 6 mponocgepe 00NH*CHO
UHMeHCUDUYUPOBAMb UCMOYHUKY MEemaHa U e20 CMOKU (XumMudeckue peaxyul,
uoywue 6 mponocgepe). Kax smu ¢haxmopvr 6Oyoym e3aumooeticmeosamv? B
pesyivmame nomenjieHus Oyoem No8bIUAMbCA KOHYEHMpayus Memana uiu Hem?
Hnu 0o nexoti memnepamypuvl Oyoem uomu pocm, a nocie Hee CHUdiceHue?

EauceeB A.B.: O6muii 6amanc coBepIieHHO HEMOHATEH. MBI IPOBOIUIIN
uccieaoBanus. B monenu 6paiu 3aBUCUMOCTh SMHUCCUU W3 00JIOT OT KJIMMara u
3aBUCUMOCTD OT KJIUMaTa BpPEMEHH KM3HU METaHa, T. €. 10 CyTH UHTEHCUBHOCTh
CTOKA B 3aBUCUMOCTH OT TeMIieparypsl. [lonydanocs, 4To U3BMEHEHHE BPEMEHHU
KU3HU CIIOCOOHO CKOMIICHCUPOBATh POCT SMHUCCHUU MOJTHOCTBIO WIIH J1aXKe OOJIbIIIE.
Ho neno B ToMm, 4To 3Ta 00paTHas CBA3b caadasi v ATOT MIUPOKUM UHTEPBAJ CBS3AH C
TEM, YTO UX HUKTO TOJIKOM HE U3MEPSET, IOTOMY YTO BCE PABHO IMOIyYaTcs cliadbie
OLICHKHU.

Cemenoe C.M. (npeoceoamensvcmeyowuit): HackonvKko s 3HAI0, HACKOALKO NUULY,
npu nomenienuy UCMOYHUKY aKMUBU3UPYIOMCA, Memana oopazyemcs 6onvute. Hem
U MAKoOU Cumyayuu, 4mo Kakue-mo u3 UCMOYHUKO8 NOOAGIAIOMCH, Hanpumep, 3d
cuem 3acyxu?

EnauceeB A.B.: B nipuHnumne, 1a, 570 MOXET OBITb.

Cemenos C.M. (npeocedoamenscmeyrwuuir): T.e., 5mo uzeecmno mouno. A éom umo
HeusB8ecmHo — Mo PO MU peakyuu Cmoxa?



EnauceeB A.B.: Tam npoGiema gaxke HE B CaMOW TeMIIEpaTypHO 3aBUCUMOCTH
CKOPOCTH peakuuu. TeMreparypHble KOHCTAHThI PEAKIUNA XOPOIIO U3BECTHBI.
['maBHas mpobGsieMa B TOM, CKOJIBKO OyJIET THIPOKCUII-PAIUKAJIOB MIPU NOTEIJIEHUU. A
MOCKOJIbKY OH 00pa3zyercs 3a cueT (POTOAMCCOLMALIMK MOJIEKYI BOJIbI, TO BCE
MIPUBOAUT K BOIIPOCY, CKOJIBKO BOJIbI Oy/ieT B atMocdepe. ITOT Bonpoc Oosee
TEMHBIH, MOCKOJBKY TYT HAUMHAIOT CKA3bIBATHCS MIUPKYISAIMOHHBIE 0COOCHHOCTH U
MPOYME BEIIIH.

CemenoB C.M. (mpeaceaarenbcTBYOIIMii): bonbioe cnacu6o 3a Bamm oTBeTHI,
Aunekcelt BukropoBuu. /laBaiiTe Teneps nociyiiaem kommeHTapuid Bukropa
MuxaitnoBruua CTeraHeHKo.

K.¢p.-m.H. CTEITAHEHKO Bukrtop MuxaitjioBu4 (MockoBckuii
rocyiapcrBeHHbiii  yHuBepcurer uMeHu M.B. JlomonocoBa, HayuHo-
HUCCJIEA0BATEJILCKUNA BbIYMCIUTEIbHBIM HEHTP; MOCKOBCKUN TrOCyIapCTBEHHbIN
yHuBepcurer wuMenun M.B. JlomonocoBa, I'eorpaduyeckmii @Pakyibrer)
BBICTYIIA€T C KOMMEHTAPUAMHU (MMPe3eHTALMS U TEKCT NPHJIAralTcs).

CemenoB C.M. (mpenceaareiancTBymomuii): bompmoe cmacubo, Bukrop
MuxaitnoBud.

Komnern! CeronHst ObUT MCKITFOUUTETHHO HACHIIICHHBIA HH(DOpMAITHEH TOKIIa
1 komMeHTapuii. Korna peusb uaeT 0 COOTHOIICHUSX MEXIY YPOBHSIMH 3MUCCUU U
coziepkanusl B aTMocdepe, TO ¢ METAaHOM BCe, Ka3aloch Obl, MOHATHO. Bee 3HAIOT, Kak
cioxHbI Mozieni HUKIOB CO,, a ¢ MeTaHOM Bce TpocTo. OH pOXKAAETCSA HA 3€MHOM
MOBEPXHOCTH, IOJJHUMAETCS BBEPX B aTMOC(hEpe U YMUPAET, B OCHOBHOM, B PEAKIIMHU
C TUAPOKCHIIOM. MBI MOKEM HAIKCaTh, YTO U3MEHEHUE 3a TOJl COEPKAHNS METaHA B
arMocdepe paBHO TOJJOBOMY ITOTOKY C 36MHOI IOBepXHOCTH MuHyc 1/12 ero
conepskanus B armocdepe (12 net — BpeMst ku3HM). [Ipyu moMoum 3Toro HEXUTpPoOro
ypaBHEHUS MbI OyJIeM JIETKO MEPECUUTHIBATh SMUCCUU B COACPIKAHUE, a U3
CoJlepKaHUsI HAaXOJIUTh KOHIICHTPAIIUH, TTOCKOJIbKY OH paBHOMEPHO pacIipe/iesieH B
Tpornocdepe u J1axKe YyTh BHIIIIE.

Ho npocTora ka3anachk HECKOJIBKO WILTFO30PHOM, KaK MOKa3ajl CErOIHIIIHUN
nokiaa. ECTe pa3Hble 3aBUCUMOCTH CKOPOCTH 3TUX PEAKLUM OT TeMreparypsl. U
OOBSICHUTH C TIOMOIIIBIO ATOTO MPOCTOTO MOAX0A IJIATO, KOTOPOE HAOIIOIACTCS B
2000-2007 rogax, e mosydaercs. [loimy4yaeTcs MHOTO pa3roBOpOB, HO HE MOIYYaeTCs
OKOHYATEJIbHOIO PEUIEHUS 3TOTO BOIIPOCa.

Teneppb ¢ UCTOpUYECKUM MpOLLIbIM. MHE KaxkeTcs, 4To Anekceid BuktopoBuy
3J1€Ch HEMHOTO YCJIOXKHWII. Bee-Taku ecTh olHa rUnoresa, Koropasi OTHO3HAYHO
0OBSACHSET, TOUeMy HaOII0AAI0TCS TaKUE KoJIeOaHus KOHIICHTPAIIMU METaHa B
nocneaaue 800 Teicsay eT. MoxHO BcrioMHUTH padoTy B.M. KotisikoBa ¢
coaBTopamu. Tam Tak ObUTH MOJOOpAHBI IITKAJIBI, YTO BPEMEHHOM X0 TEMITEpaTypHI,



koHIeHTpauuii Mmerana 1 CO, NOYTH COBMEIIATIUCH. DTO TOBOPUT O TOM, YTO
MCXOJIHBIM JIpaliBE€pOM MU3MEHEHUS U KOHIIEHTpALlMK MeTaHa, U KoHIeHTpauu CO,
ObL1a Temneparypa. OcTanoch TOIbKO 0ObICHUTH, IOYEMY MEHSJIACh TEMIIEpaTypa.
DT0 B Ha4aJjie MpoILIOoro Beka 00bsicHuI Munytun MunankoBud. Temneparypa
MEHSIACh, TOTOMY YTO HUKJIMYECKH U3MEHSIIUCH MapamMeTpbl opOuThl 3emiu. [lotok
COJTHEYHOMN SHEPTUHU, KOTOPBIN JOCTUrajl MOBEPXHOCTH 3€MJIU, ObLII TO HEMHOTO
MEHbIIIE, TO HEMHOT'O OO0JIbIIIE CPEAHET0 3HAYEHUs. DTO MPUBOAWIO K TOMY, UTO Ha
3emiie CTAHOBHJIOCh HEMHOT'O TEIUIEE UM HEMHOTO XOJIOAHEE, a 3TO MPUBOIMIIO K
M3MEHEHMIO AMuccuu U KoHueHTpauun CO, u Merana. B cimydae CO, 310 puBOAMIIO,
MPEXK/E BCEro, K CMEIICHUIO PABHOBECHUS MEXK/1y OKEaHOM U aTMOC(epoil B MONIb3y
arMocepsl, a B cllydae METaHa 3TO MPUBOJUIO MPOCTO K TOMY, YTO UCTOUHUKH
MeTaHa aKTUBU3UPOBAIUCH. DTO BOT TAKOE MPOCTOE OOBSICHEHUE, MOXKHO €TI0
KPUTHUKOBATh.

Tenepb OTHOCUTENIBHO ABYX MPUKIAJHBIX ACTIEKTOB. MBI OHSIIN, YTO
MOHUTOPHUHT KOHIIEHTpAIMU MeTaHa B aTMoc(epe sKeJlaTeIbHO TPOBOAUTH Ha
HECKOJIbKMX CTaHIUSAX B Pa3HBIX HIMPOTAX, MOCKOJIbKY €CTh SIBHAsI IIUPOTHAS
3aBUCUMOCTbD, €CJIM Mbl XOTUM 3HATh TOHKOCTU. A €CJIM HE XOTUM 3HaTh TOHKOCTEH,
TO MOXHO BOCHOJIb30BaThCS MIMPOTHOM MOMPABKOM, U3MEPSIsi KOHLIEHTPALUIO B
ofHOM MecTe. [TloaToMy HET HeOOXOAUMOCTH B TYCTOM U3MEPUTEIIBHOM CETH IS
MOHUTOPHUHTA NI00ATbHON KOHIIEHTPALIMK METaHa.

CoBepuIeHHO apyras CUTyalusl ¢ SMUCCUSIMHA METaHAa. DMUCCUU OYEHB
HEOJIHOPOAHBI, U3BMEHUYMBBI B IPOCTPAHCTBE, U €CJIK XOTUM OLICHUBATh SMUCCHH,
HaJ0 YYUTHIBATH B IPOCTPAHCTBE «IIOAPOOHO». YUUTHIBATh MOAPOOHO IIPU MTOMOIIH
CETU CTAaHUMN HEBO3MOXXKHO, HEMBICIIUMO Aoporo. Hamo B nepcnekTuBe MpUBIEKaTh
JUCTAaHUMOHHBIE MeTO/bI. Celuac mojararbCsi Ha CIIyTHUKOBBIE JAHHBIE IOJTHOCTBIO
HEJIb3s, OIIMOKa OYeHb BEJIMKA; HAJ0 00s3aTeNbHO KaaTuOpoBaTh TUCTAHIIHOHHO
U3MEpSEMbIE€ YMUCCUU TI0 pe3yJibTaTaM Ha3eMHbIX HHCTPYMEHTAIbHBIX U3MEPEHUH, a
MIOTOM MEHSATh KOA(P(ULKEHTHI IIepecyeTa, Kak 3T0 ceiiyac u aenaercs.

W nocnennee 3amMedaHrne — OTHOCHUTENILHO TI00ATbHBIX TOTEHIIUAIOB
noTeryieHus u temmeparypbl. OTKyaa Bo3HUKIIA 3Ta ipodiema? [TapHuKoBbIE ra3bl
pasnble. 1 xorja ectb BEHIOPOCH! pa3HbIX MAPHUKOBBIX T'a30B, HY>)KHO UX 3P QEKThI Ha
100aNbHYIO TEMIIEPATYPyY KaK-TO CIOXKUTh. HemocpeacTBeHHO MpOoCyMMHUPOBATh
MOTOKH SMUCCHH (B €]I. MacChl B €1]. BPp€MEHH ) HElb3s1, OHU UMEIOT Pa3HOe BIUSHUE
Ha KJIMMAT, pa3Hble MOCAeACTBUSA A noTerienus. [loatomy cHauana npuaymanu
17100aTbHBIN MOTEHITMAT TOTEIICHUS — KO3 UIIMEHTHI OTpaKarolue BIMsHUE HA
KJIUMar 4yepe3 paauanroHHoe Bo3aeiicTeue. [locMoTpenu BausiHue TOHHBI BbIOpOCa
CO; 1 ToHHBI BEIOpOCA ME€TaHa HAa CyMMAapHBIN HUCXOSALINI MMOTOK pajnalliy B
TpOIIoNay3e, CPAaBHUIIM UX U MOIY4YUIU KO3(GGULHMEHT Al MeTaHa, TPUHSB 3P exT
CO; 3a enununy. Teneps sMUCCHIO METaHA, YMHOXKEHHYIO Ha 3TOT KO3(DPUIIHEHT,
MO>KHO MPOCTO cKiaabIBaTh ¢ amuccueit CO;.

TyT ecth pobsiema: 3ToT KO3 UIIMEHT 3aBUCUT OT BPEMEHHOTO TOPU30HTA.
Ecnu BpemenHoM ropu3oHT, ckakem, 20 siet, OyaeT oJHO 3HaYeHUe, €ClIu JPYron —
npyroe 3HaueHue. Hackonbko MHE U3BeCTHO, cTaHaapT — 100 mer.



Ho nanbie nmpuxiagHbie HCCIE0BATENH 3a1a]TUCh BOIIPOCOM: 3a4€M CMOTPETh
Ha KaKO-TO paJlualliOHHBIN MMOTOK Ha YpOBHE Tporonay3bl? Mbl e He )KMBEM TaM.
JlaBaiiTe CMOTpPETh Ha YTO-TO JPYro€ U MOHITHOE, HAl[pUMEP, Ha TEMIIEpaTypy B
MPUIIOBEPXHOCTHOM CJIO€, I7I€ MBI )KMBeM. Tak BO3HUKIIA Jpyras cucTemMa
K03 (PUITMEHTOB — MOTEHITMAJIBI U3MEHEHUS T1o0anbHOM Temnepatypsl (GTP). Mx
MpUMEHeHue Takoe ke, Kak y GWP — cymMmmupoBarh BEIOPOCH pa3HBIX TAPHUKOBBIX
ra3os.

Jlymaro, Takue METPUKH Oyly Talibllie MHOKUTHCS U COBEPIIICHCTBOBATHCS U
CKa3arh, KaKas U3 HUX B HAYYHOM OTHOIIEHUH JIyUIIIe WU XyXke, TpyaHo. Ho To, uto
MOKa MOHSATHEE, 3TO TEMIIEPATyPHBII MOTEHIIAAI.

[Ipennararo Ha 3TOM 3aBEPIINUTH HaIll ceMUHAP. biarogapum emie pa3 Asekces
Buxkroposuya u Bukropa MuxaiyioBnda 3a COaep KaTesIbHbIE TOKIJIAT U
KOMMEHTapHH.



