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LLIBemuapCKme Anbribl Tenepb MeJ/IEHHO OTTaNBaOT HE TOJILKO JIETOM, HO 1 3uMmoit (©
desantis/Fotolia.com)

Y4yeHble PenepasnibHON NOJINTEXHNYECKON LWKObI JIo3aHHbI Npocaefnan, Kak
DesaATeNbHOCTb YesloBeKa C AlaBHUX BpeMeH Besa K riobasbHOMy noTenseHuto.
PacwmnpeHue PUMcKon nmnepun, 4yma nam 3aBoeBaHma HOBOro ceBeTa oka3sblBasiM Ha
KMMaT He MeHbllee BO34EeNCTBME, YHEM MPOMbILLJIEHHbIE 3arPSA3HEHUS N BbIXJIOMHbIE ra3bl.
MNpocTo Tenepb Hawa NaaHeTa pa3orpesaeTcs ropasno buicTpee.
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Les chercheurs de I'EPFL ont retracé la longue histoire de nos émissions de carbone: la
chute de I'Empire romain, la peste noire ou la conquéte de I’Amérique, en modifiant les
foréts, ont eu un impact significatif sur le climat. Pourtant, le constat reste indiscutable:
depuis le début de I'ere industrielle la concentration des gaz a effet de serre dans
I'atmosphere a atteint des niveaux records et notre planete se réchauffe d'une maniere de
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plus en plus inquiétante.
Une histoire millénaire du réchauffement climatique

2010 rog noaTeepaunn rnobanbHoe NoTensieHMe Ha NJaHeTe, - C TaKUM fasieKo He
ONTUMUCTUYHBIM YTBEPXKAEHMEM BbICTYMNJIA HECKOJIbKO HeaeNb Ha3ag BcemupHas
MeTeoposiorndyeckasa opraHusauyms (BMO), rnaBHbIN 0OUC KOTOPOMN HaxoauTcAa B XKeHese.
CpefHsas TemnepaTypa Ha NOBEPXHOCTU 3eMJi1 B NPOLUJIOM rofly OKa3sasiaCb CaMon
BbICOKOW 3a nocsiegHune wectbaecaT netT. Ewe 6onee xxapknmm 6biam Tonbko 2005 n 1998
roga.

N3mepeHnsa nokasasn, 4TO B MPOLLJIOM rofy CpefHsas TeMmnepaTtypa nosbicuiacb Ha 0,53
rpagyca rno cpaBHeHUIO C Nokasatensamm 1961-1990 ronos, - POBHO Ha CTOJIbKO, Kak B
1998 n 2005 rogax. COMHEHNIN B TOM, 4TO 3eMHON LWIap pa3orpeBaeTcs Bce bonee
ObICTPLIMM TEMMaMK, a npouecc raobanbHOro NOTENJEHUS Y)Ke He MPUOCTaHOBUTD, Y
y4YeHbIX He ocTanocb. C Havana paboTbl BcemmpHon MeTeoposiorM4eckon opraHmusaumm B
1950 rogy camble XXapkune TeMmnepaTypbl Ha MOBEPXHOCTU 3eMnun Bbin 3aperncTpmpoBaHsbl
nocne 1998 roga. BMO y>xe npeacTtaBuia 0TYHET 0 CBOMX HabnogeHNAX Ha KOHGepeHUnn
Mo n3MeHeHuto Kn1nMaTa B KaHKyHe, a Tenepb NoATBeEpAWIa pe3y/ibTaTbl NCCNeL0BaHUN.

ApKTun4yeckne nbabl nepectanu 6biTb "Be4yHbIMU" (© WWF France)

Mnowanb NOBEPXHOCTUN NeAHNKOB HUKOrAa He YMeHbLlasllaCb A0 CTOJIb MaJiblX pa3MepoB: B
nekabpe 2010 roga oHa cocTaBuaa 12 MUAIMOHOB KB. KM, 4TO Ha 1,3 MUIIMOHA KB. KM,
yeMm B 1979-2000 rogax. CorsacHo nporHo3am, Anbnbl o 2100 roga noTepstoT Kak
MUHUMYM 75% CBOUX JIeJHNKOB, @ YaCTb aHTAPKTUYECKNX JIbAOB K Ha4Yany TpeTbero
ThiCAYeNeTUs NPOCTO pacTaeT, CNPOBOLNPOBAB KPUTUYECKOE MNOBbILLEHNE YPOBHA MOpeNn
Ha 4YeTblpe meTpa. CaMbIMM HeMocpenCTBEHHbIMU MOC/IeACTBUAMU TasAsHUA BE€YHbIX CHEroB
CTaHYT CYLEeCTBEHHblIe N3MEHEHNS KnMaTa, NPUpoLAHble KaTacTpodbl U
nepepacnpenesieHne BOAHbIX PpeCypCoOB Ha NOBEPXHOCTN 3eMn.

MeXnpasuTenbCTBEHHas rpynna akcrnepToB OOH no nameHeHuto knnmaTa (Giec)
npenckKasbiBasia poCT CpefHen TemnepaTypbl Ha NMJjaHeTe Ha 2,8 rpafdyCcoB B Te4yeHune
cnepytouwero ctoneTums - ecnm coboitua 6yayT pa3BmBaTbCA N0 CaMOMY
«OMTUMNCTUYECKOMY>» CLLeHaputo. HegaBHMe nccnenoBaHUs B yHUBepcUTeTax Ansackn m
Kanrapw B KaHage nokasasm, 4To NoC/eACTBMSA MOBbILLEHMS TemnepaTypbl 6yayT Kyaa
bonee cepbe3HbLIMMU.

La>ke ecnin coBeplUeHHO NMPUOCTAHOBUTb BbINYCK MAapHUKOBbLIX Fa30B 40 2100 ropga,
npouecc rnobasnbHOro NoTenseHns MPOLOJIKUTCSA MO MHEepPUUN. Y4UTbIBaA, 4TO cpefHue



TeMnepaTypbl Ha NOBEPXHOCTM 3eMn NoAcko4vaT Ha 3,4 rpafayca K KoHuy XXI Beka,
COrJIaCHO CaMOMYy «MeCcCMMUCTUYECKOMY» CLieHaputo Giec, pa3orpeBaHunsi okeaHa [0
KPUTUYECKON OTMETKM 1 obBasna 3anafiHOM YacTN aHTAPKTUYECKOro JIEAHUKOBOIO KyrnoJsa
CO BCEMMU BbITEKAOLWMMM OTCIOAa MOCNeACTBUAMN He n3bexxaTb, npeaynpeansin y4yeHole.

C onaceHussMun skcnepTbl BMO HabntogatoT v Bce 6osee 4yacTble KNMMaTU4eckme aHoManmm
B pa3HbIX TOYKaX 3eMHOro wapa. 2010 rog Nno nx Koam4ecTsy NoCTaBWU/1 HACTOALLMN
pekopn CO 3HOMHbLIMK TeMnepaTypamm B Poccun, 3emneTpsiceHnem Ha Nantmn m
pa3pyLwnTesibHbIMM HaBoAHEHMNAMIN B [NakncTaHe. «ECnmM CKenTukn ewe ocTaancb, OHU
OOJDKHbI ByAyT caaTbCa nepen peasibHOCTbIo r106asibHOro NoTenneHnsa», «ECnm CKenTukn
eLle 0CTaJIMCb, OHN OOJKHbI ByAyT OTCTYNUTb Nepen peasibHOCTbIO r1obanbHOro
noTenseHusa» - 3aMmeTun gupekTop BceMrnpHom meTeoposiorn4eckon opraHmsaymm Mmwenb
Xappo. - «®akTbl HaNMLo. KoHUEeHTpaunsa napHMKOBbIX ra3oB B aTMocdepe focTurna
PEKOPLAHOIr0o YPOBHS».

OLHaKOo 4YenoBeK He JOXMAAJICA MPOMBbILIEHHOrO nepeBopoTa, 4Tobbl cnpoBoLMpOBaTh
6ecnoBOpPOTHbIE U3MEHEHUS KIMMaTa U OKpY>XatoLlen cpelbl - oH becco3HaTenbHO agenan
3TO B Te@Y4eHMe BOCbMU Thica4eneTnin. K Takomy BbiBOAY npuLlen rnpogeccop denepasibHON
NoNMTEXHNYeCKOW LWKosbl JIo3aHHbl (EPFL) O)xen KannaH co cCBOMMU KoJsileramMmu n3
JNlabopaTopum no nccnenoBaHMAM B3aMMOCBA3M MeXOy n3MeHeHusamMu buocdepsl n
KnanmaTa.

LLiBenuapcKne y4eHble NpeasoXnin CoOBEPLLUEHHO HOBYO MHTEPMNpPEeTaLUto NCTOpUN
BJINAHNS YeNOBEYECKON AeATE/IbHOCTU Ha OKpY»KatoLLlyto cpeny, 06bsCHUB 3aBUCUMOCTb
MeXXZy POCTOM YNCJIEHHOCTW HaceneHns Ha niaHeTe 1 Bbipybkon necos. MpeanpuHATLIN
aHa/ I3 No3BOJINI C OTHOCUTEJIbHON TOYHOCTbIO OLIEHUTb 06 beMbl BbIOPOCOB Yr/IEKMUCIIOro
rasa B aTMmocdepy B pesysibTaTe OeAaTe/lbHOCTU YesloBeKa [0 HavaJsla NPOMbILLJIEHHOW 3pbl.

Cambinn 6onbLion negHuk EeBponbl boccoH (LLamoHun) B 1830 roay. B Havane XXI Beka
nefsHas Macca oTcTynuna noytr Ha 1200 meTpoBs (wikipedia)

NcTopusa Bo3nencTemsa YesnosevyecTBa Ha KJMMAT Ha4YMHAETCA C NepBbiX 3emMaenesib4ecknx
paboT. CyLwecTsyloLlme B TO BpeMS METOAbl HE MO3BOJIAIM ONTUMAJIbHO UCMOJIb30BaTh
MOYBY, N AJ1 KaXXA0ro HOBOIro X03aMCTBa Heobxoanmo 6bisio pacnaxmBaTb BCE HOBbIE
y4yacTku neca. Co BpeMeHeM UppuUraumoHHbIE CUCTEMbI, TEXHUYecKoe obopyaoBaHmne u
ynobpeHunsa ctaHoBATCA BCe Bonee ahppeKTUBHbIMU - peLlatoLwnin hakTop, NO3BOJINBLLNIA
caoep)XaTb AaBJieHUe UMBUIN3ALNM Ha NPUPOAHYIO Ccpeny U 06XoanThCs yxe
obpaboTaHHbIMN NOYBaAMMU.



YMUCNEeHHOCTb HaceneHmns He NPAMO NPoNopLUMOHaabHa Naowann CeNbCKOX03ANCTBEHHbIX
yrogunm, Kak npegnosiaraiocb 40 HelaBHEro BpeMeHu, - Nokasanaum y4yeHole. B CpenHune
BEKa Ha TeppuTopun EBponbl 66110 Kya MeHbLUE 1eCOB, YEM CEerogHs, Xo0Ts YAC/IEHHOCTb
HaceneHusa yBenmymnacb 3a 3TO BPEMSA NOYTU B NATb pa3. «HOBU3HA HalLen TOYKU 3peHuns
B TOM, 4YTO Mbl MPUHMMAEM BO BHUMaHNE MOAEPHN3ALNIO CEIbCKOXO3ANCTBEHHON TEXHUKMN.
CTaHpapTHbIe MOAENN UCXOAAT N3 hakTa, 4TO YeM Bonblue YACNEHHOCTb HAaCeNeHns, TeEM
6osnble nnowann BbipybaemMbix N1eCoB, 04HAKO 3TO HE COOTBETCTBYET NCTOPUYECKON
DENCTBUTENBbHOCTU», - 3aMeYvaeT [>xen KannaH.

K TOMy Xe, UITHOPMPYSA TEXHUYECKUIA NPOrpecc CenbCKOro Xo3AncTBa, npejLlecTeyouimne
Mogenu npegnonaratoT, 4TO HeobXxoAMM y4acTOK 3eMIM OLHOIr0 U TOr0 XKe pa3Mepa,
4yTOb6bI NPOKOPMUTL eBpoOnenua V BeKa 1 ero notomka XX Beka. NNo3TomMy y4eHbIM A0 CUX
rnop He yaaBasioCb pacCcyMTaTb KOJIMYECTBO YrJIEKNUCIIOro ra3a, Nnpom3BeeHHoro
4yesioBe4YeCTBOM [0 NMPOMbILLJIEHHOr0 rnepesopoTa. «B VI Beke 00 Hawen 3pbl 4enoBe4ecTBOo
y>Xe HaKonmao 3HaunTesibHOe KOJIMYeCTBO MapHMKOBOIro rasa B atMmocgepe»>xen KannaH
M ero KoJiierun nepecMoTpesivi UCTOPUIO NMapHMKOBOIo 3(hdekTa n Havyanum oTcHeT
KOHLEHTpaunm okcnupa yriepona B aTMocgepe Ha HECKOJIbKO ThiCAYeNeTUn paHee, 4em
6bIN10 NPUHATO A0 CUX NOP.

Tak, nepBbi «bym» BbIBPOCOB MapHUKOBbLIX ra3oB B aTMocdepy npounsowen 3a 2000 net
00 Hallen 3pbl U COOTBETCTBYET NMepmnoay pacuBeTa BOCTOYHbIX LMBUIN3ALNN Ha
Tepputopun Kntasa n B CpeanseMHomopbe. HekoTopble nctopmyeckne cobbitus, BAnsHME
KOTOpPbIX Ha KJIMMAT paHee COBEPLUEHHO HEe YYUTbIBAIOCh, MOABAAIOTCA Ha WKane
nabopatopun EPFL. Hanpumep, kavyecTBeHHOE yBeIM4eHne naoLwagn necos BCeacTeme
KpyLleHnst PUMCKOM nmMmnepumn nam yMmeHblUueHne BbIBPOCOB YrNeKNCI0ro ra3a B atmocepy
B Nepuoabl 3NMAeMnmn 4ymbl, oNyCcTolUMBLIEN TpeTb EBponbI.

3Ha4YnTesIbHOE YMeHbLUeHNe KOHUEHTPpaUuun NapHMKOBbIX ra3os npmuxoantcs Ha XVI Bek -
nepsyto asy rnobasbHOro NOX0N0[aHMA, Tak Ha3biBaeMoro Masioro n1e4HMKOBOIr 0O
nepunoga. [>xen KannaH BblABUraeT rurnoTesy, COrsiacHO KOTOPOM Ha KIMMaT B 3TOT
MOMEHT CYLLeCTBEHHO NOBANANN Bennkne reorpadumnyeckme oTkpbiTus. «<bnarogaps
COXPaHUBLINMCSA CBUAETENbCTBAM MePBbIX NyTEWeCTBEHHNKOB HA aMePUKAHCKUN
KOHTUHEHT, Mbl 3HaeM, YTO OH B ropa3fo MeHbluen cTeneHn n3obunnosan necamun. 3aTem
KOJIOHUCTbI UCTpebnnn nHoenues».

KapTunHa MNMutepa bpenrensa-Ctapwero "OXOTHUKM Ha cHery" HanucaHa B 1565 roay - B
nepunon Manoro negHMKOBOro nepmnona, ckoBaswero EBpony mopo3amu (wikipedia)
MecCTHOe HaceleHne yLII0 CO CBOUX 3eMeslb, YCTYNUB MECTO flecaM, yaep XMBatoLWwmm



YFIEKUCALIN Fa3, 4TO, B CBOE o4Yepenb, A0/IKHO 6bl/10 3aTOPMO3UTbL NOTEMNEHNE U
cnpoBouupoBaTb MOpo3Hble 3uMbl XVII-XIX BekoB, B nnk Manoro negHNKoOBOro nepuona.
«2TO BCEro nWb rmnoTesa, - nog4yepkusaeT O)xen KannaH, - HO NpUHMUMasa BO BHUMaHMe
cobpaHHble HAMW OaHHbIE, OHA Ka)XeTCa MHe BMNosIHeE 060CHOBAHHOM».

Kak 6bl TaM HUK Bbln0, Moaenb, pa3paboTaHHasa B nabopaTopun EPFL, He npoTuBopeuunT
npeawecTBYOWNM UCCIeL0BaHUAM B r1aBHOM: «Bym» BbIBPOCOB MapHUKOBbLIX ra30B
NMPUXOONTCA Ha NPOMbILWJIEHHYIO 3pY U NMepnos MacCoBOro UCMNOJIb30BAaHMA NCKOMNAaeMoro
TonnmBa. «Mbl MPOCTO 3aMeyaeM, YTO BAMSAHME YenoBeYyeCcTBa Ha KIMMAT Havyanochb
ropasfo paHblle, 4eM NPUHATO cH4nTaTb. B 6000 rogy A0 Hawen 3pbl Mbl Y)Ke HaKOMUAun
3Ha4YNTEesIbHOE KOJIMYeCTBO NapHMKOBOIO rasa B aTMocdepe, Aake ecsim no CBoOUM
pa3MepamMm (heHOMEH N B CPaBHEHME He Wes C CerogHsALWHen cntyaunemn», - KOMMeHTupyeT
npodeccop KannaH. NiccneposaHusa ero nabopatopun B byayuiem Nno3BonasAT ropasno
TOYHee OUEeHNBaTb BANAHUE NNECOB Ha U3MEHEHUS KAnMaTa. NMoOMOXKET /I 3TO KaKUM-TO
obpa3om npefoTBpaTUTb robanbHOE NoTensIeHNEe Ha NaHeTe, NoKaxXkeT byayulee.

EPFL - ®epepanbHaga noauTexHu4yeckasa wkKosa JlosaHHbI

PyccKoOfA3bIYHbIA CAaWT, NOCBALLEHHbIW NpobneMe rnobasnbLHOro norenneHusn
CraTtba "JlenHukoBbIK Nepuon" Ha caute Bokpyr CeeTa

LIJBEVIu,aQI/IFI rnobanbHOe NoTenaeHme

wBenuapuna neaHUKu
CtaTbu no TemMe

LLiBenlapusa TepaeT CBOU NeAHNKN

C HebonblIero negHNKa Ha4MHaAeTCsa peka,

Korga TaloT AeaHUKN

(nobanbHOE NOTENNEHNE KAUMATa YIPOXKaEeT 3[10P0BbI0 EBPONENLIEB
Nobpo noxxanoBaTb B LLIBENLLIAPCKNIN TPONUYECKUN MOAC
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