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NcTouHukn nHdpopMmaumm anga AaHHOM
npeseHTauun

OueHOYHbIN aoknan ob
U3MEHEeHMMU KZIMMaTa U Ux
nocneacTBUAX Ha TEPpUTOPUMN
®enepaumn 3a 201 roa» P® (no cocroaHuro Ha 2008 r.)
www.meteorf.ru (Becb rog BUCUT noaroTosneH uHcTuTyTamn PAH
«KpaCHOW>» CTPOKOM KaK n Pocruppomera

«BEpPXHSAA>» HOBOCTb) http://climate2008.igce.ru
HbiIHelHee N3MEeHEeHne K/TMMaTa
H3-3a YeJ/iIoBEeKa M OT Hac

E)xxeroaHbin «Jloknag o6
0CO6eHHOCTAX K/IMMaTa Ha
TeppuTopun PoccMmckon

R —— 3aBucHT Kinmart XXI Bexa

(POCTHIPOMET)

OUEROMMEK A0RNAR
OF NIMEMEHATE LW MATA H KX NOCNEACTERSIX
HA TEPPUTOPHN POCCHACKON OLALPALAK

il Y ja g
— SRV DR s SackrRiepes ¢
TOOKTAT SETEI ‘
OF OCOBEHHOCTAN KJIMATA = e X

HA TEFPHTOPHE
POCCHIACKOH $EJEPAITHH
34 2010 TOX

Tom 1L MOCNEACTEMR HIMEHEHIN
KnMMara




NcTouHukn nHdpopMmaumm anga AaHHOM

npeseHTauun

NMonynsapHbie nsgaHna WWF
Poccumn noaroroBsieHHble Ha 6a3e
«0OuyeHo4YHoro poknaaa>» PAH mn

PocruapomMera,
Bbilwnv B 2010 r.

http://www.wwf.ru/resources/publ/book/434
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NcTouHukn nHdpopMmaumm anga AaHHOM
npeseHTauumn

NHTepaKTUBHAas KapTa NporHo3a KaiMmMarta Ha caute 'O
http://voeikovimgo.ru/ru/izmenenie-klimata-rossii-v-xxi-veke.html

TaM Xxe aaHa KPpaTKada CBOA4Ka COCTOAHMA 3HaHUU No NMPOrHo3y KjimMaTta
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NcTouHuKn nHdpopMmaumm anga AaHHOM
npeseHTauyun

0630p nocneacTreBuii N3AMEHEHUN KJIMMaTa Ha
TepputTopuu POCCMU U UX NPOrHO30B

(pabota koHua 2011 r., Ha cauTe 'TO)
http://voeikovmgo.ru/download/publikacii/2011/Mokryk.pdf

B BCceMUPHbIA AUCKYCCUOHHbIA CaUT No
S== npo6bneme nusmeHennna knumarta (IH-1
uM. F'oapapaa, NASA), Bce BONpocChl,

KpOMe NMOJIMTNYECKUX
www.realclimate.org

OLEHKA
MaKpO3IKOHOMUYECKUX
NocneacTBUM
U3MEHEHNW Knumara

Ha TepPUTOPUM
. Poccuickon wenepauum
Ha nepuop o 2030 ropa
W AanbHeuLWwy
nepCI'IeKTH By Stqn here

We've often been asked 1o provide a one S1op link for resouwrces at people can use 1o get up 1o
speed on the issue of cimate change. and so here s a first cut Unilke our other postings, we'll
amend this as we discover or are pointed 10 new resources Different people have different neeas
and so we will group resources according to the level people start at

RC wik

Re_alCIimate |

For complete beginners:



Kak npeaucnoBue: MOXHO JIM O YUEeM TO CYAAUTb TOJIbLKO MO
AAHHDbIM O NPU3eMHON TeMnepaType Bo3ayxa?

Poct
cpeoHeronoBoOw
TeMmnepartypbl
NPU3eMHOro criof

Bo3ayxa, °C

3a HOMb MPUHATLI
cpeaHue 3Ha4YeHun 3a
1961- 1990 rr. crnaxxeHHa
KpuBas - 11 netHee
ocpeaHeHue, JINHENHbIN

TpeHa no 1976- 2011 rr.
BbiBoa Pocrmpgpomer:
XOJI0A4Hble 3UMbI
nocriegHux neT He
O3Ha4YakT CMEHbI -

1235 LS e 1955 ERES 1975 IES 1985 EiieS s

Orandwssinn ot cpagwera 13 1881 . 198 rr. 90
¥

TeHAeHUUN. p

: lubudilenbdusholsbudilenbudue bl ol lmhdmhulnlu.llmll.uhdmlmlulmhullmm
Ka3arIOCb 6b| 1Sl FE0 (%) 1FNE 190 eER 300 1008 & rNSG IS0 PFTO IS 1eER Zoasn i
COMHEeHUUN HeT? Pacmor 11 — Cpemsme roaoosse (EEEpRY) H CS30EMHEIS JEOMITHE TeWIIEDATYVPEL

IDHEEMEOTD BOATVEA O )L eI HeEHENS [ TEpPHETopEA P, 195352001

ARCRITAN DCCRITRINE] B ONDEOFCRERLUE oM Coedwmese T J0GI-T090 = Conowcanmaas
ADLEER FReTaend 1 J-mewnnny CNeTEERRION SrmMO R . Tamr iRl pend Roeenden Mo
eI 3 TOTH-2 T 2=

UctouHuk: «[loknap o6 ocobeHHOCTAX KnumaTta Ha Tepputopun Poccumckon ®epepauun 3a 2011 rog»,
MockBa, 2012, PocrmgpomeT. www.meteorf.ru
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PucyHoK 1.7 — CpenHHe roioBEle aHOMAIHH TeMIIepaTyphl IpH3eMHOro Bo3ayxa ("C)
g perHoHoB Poccnn 3a 1936-2011 1. Yo obo3Ha9eHHT M. Ha pHc. 1.1



B Mmupe B uenom B nocnegHume 10 ner
TeMnepaTtypa npMnoBepxHOCTHOrO C/108 BO3AyXxa
He yBe/imuunach !
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4 NOAA and NASA data are complete through Dec. 2010 PYEERS
-+ HADCRUTS data for 2010 are Jan.-Nov. average BEAkEEdSGCR .

Temperature departure ("C)
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& M. J. Ring, 13 January 2011 [
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3a nocnegHue 10 net n TeMnepartypa
NnoBEepXHOCTU OKeaHa TOXXe He yBennuunach !

Global average sea-surface temperature 1850-2011
meome Dased on Rayner et al. 2006
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Met Office Hadley Centre Source: www.metoffice.gov.ukhadobs Crown Copyright 2012

http://nadobs.metoffice.com/hadsst2/diagnostics/global/nh+sh/annual



Ba)xHeMLUM MHAMKATOP He TeMnepaTypa
NOBEepPXHOCTH, a TerJiocoaeprxxaHue ToJiLm Boabl

Mean temperature of the Atlantic water inflow (T,,>1°C)
&b and net volume transport in the West Spitsbergen Current at 78°50'N
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Fig. SI0O12. Atlantic water (defined by T >1°C) mean temperature and the volume inflow in
the West Spitsbergen Current, northern Fram Strait, measured by moorings at 78°50'N. A
mooring array has been maintained in the Fram Strait since 1997 as a joint effort of the
Norwegian Polar Institute and the Alfred Wegener Institute for Polar and Marine Research.

g

www.arctic.noaa.gov/reportcard

Heat Sto

2003 2004 2005 2006 2007 2008

Heat storage in upper 2000 meters of ocean during 2003-2008 based on ARGO data.
Knowledge of Earth’s energy imbalance is improving rapidly as ARGO data lengthens.
Data must be averaged over a decade because of El Nino/La Nina and solar variability.

Energy imbalance is smoking gun for human-made increasing greenhouse effect.
Data source: von Schuckmann er al. J. Geopiys. Res. 114, C09007, 2009, doi:10.1029/2008JC005237.

www.columbia.edu/~jeh1/2010/May2010_FrenchNationalAssembly.pdf



3a nocnegHue 1000 net nameHeHna TemnepaTypbl B pa3HbIX panoHax
nfaHeTbl ObINO 3HAYNTENbHO, rMaBHbLIM (PAKTOPOM ObIfIN COSNTHEYHbIe
LUKIbl U eCTeCTBEHHbIX OKeaHCKMe LUMKIIbI.

Mo paHHbIM O TeMnepaType NPUNOBEePXHOCTHOro cnosi Bo3ayxa (oes
AaHHbIX O XMMUYeCKOM cocTaBe aTtMmocdepbl, 0 TemnepaTtype
cTtpaTocdepbl U T.N.) FOBOPUTb O rModanbLHOM NoTenneHnmn ObINOo Obl
HEeBO3MOXHO
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ECTECTBEHHBIE 1 AHTPOIIOIrEHHBIE
NSMEHEHWA K/THMATA

Fno6anbHoOEe aHTPONOreHHoe BJIMSIHUE KaK TaKoBOe — 3arpsisHeHue
aTMmoccdepbl a3p030J/ibHbIMU HAaCTULIAMMU B T.4. Ca)XKeHn, BbI6pocChbl
CO2 u apyrux rasos, obpasoBaHune nepmcrbix 06/,1aK0B OT MNoJIeTOB
CaMoJIeTOB, M3MeHeHue anbbeno NoBepxHOCTU U T.1.

OTKJIMK KJINMaTU4YECKOU CUCTEMbI MOXKET 6bITb CaMbiX pa3Hbii. B
LieZ1IoM maeT pocT rnobasnbHON TeMnepaTypbl, TaK Kak CaMbi#
cunbHbin dakTop (B BT/M2) ycmneHue napHukoBoro 3ddgekra
(B °C Ha 2-3%). XapaKkTepHasi YepTa B MUpe B L|eJIOM - pOCT
3KCTPEeMaJibHOCTU K/IMMarTa.

«3aKauyka» 4YyTb-4yTb 60sbLUEro KOJINYECTBa SHEpPrum B
K/IMMaTUYeCKYH CUCTEMY MOXXET NPUBOAUTDb K YCUJIEHUIO
€CTeCTBEeHHbIX UUKOB. B 21 Beke BO3MOXXHO NOCTOAHCTBO WM
Aa)Ke CHMKeHue cpeaHen TeMnepaTtypbl NPU3eMHOro Csos
BO3ayXxa B TeyeHue 10-20 neTtHux nepuoanos (OKeaHCKMe LLMKJbl)

OTaenuTb aHTponoreHHble 3¢pdeKTbl OT ecTeCTBeHHbIX byaeT oueHb
CJ/I0)KHO eLle o4YeHb MHOro JieT, B psifie ciy4yaeB 370 byaer
HEBO3MOXXHO B NMpuHUMNe



dPakTopbl, BNUAOLWMUE HA pagualNOHHbIU
nporpeB aTMmocdgepbl

AHTPOTIOreHHbIe

ECTecTseHHbie

PagwaumorHeid  Macwmal gn T
nporpea Br/m? HaYHHbLIX SHaHWA
1,66 [1,49 go 1,83] | MobansHeif Busooxkuit
0,48 0,43 go 0,53]
0,16 [0,14 go 0,18]
0,34 [0,31 o 0,37] | MoGansHeR Buicokuit
-0,5 0,15 go 0,05) & -
0,35 0,25 go 0,685] | MoGanuHeifd Pa
0,07 [0,02 g0 0,12] | MoGankHeR Huakui
02040 0,0] | MacTHeii Cpeanuia
0,1[0,0 a0 0,2) Porvonansmuil | FWaKud
0,509 a0 -0,1] Pervionaneueil | CpegHni
MmoGankHeR Huakuit
0,718 a0 -0,3] | PervoHansHuii
1.8 a0 -0,3] Frotiar el Huakui
0,01 [0,003 ao 0,03] | PervoxansHsii HuakuiA
0,120,086 40 0,30] | rnoSensHum HuakuiA
1,6[0,6 a0 24]

PagwauuoHHbIR nporpes Br/m2




19T BA3OBbIX [TOHATUU O K/TUMATE

1)

2)

3)

4)

5)

Npobnema B U3aM@HEHUM XMMMNYECKOro coctaBsa atMmocdepbl, a He B
pocTte TeMnepaTtypbl. Hukorga B UCTopmMm yenosevyectsa He 6b1/10 HU
TaKoM KOHUeHTpauuu CO2 B atMmocchepe, HU CTOJIb Pe3KOro ee pocra

C 1970-x ronoB 3apaboTtan HOBbIM KAMMaTU4Yeckmm dakrop -
aHTpornoreHHoe ycusieHue napHukosoro 3pdgekra: (noacuer
PagAUaLMOHHDbIXA NOTOKOB) + (M30TOMNHbIA U KOPPENALMOHHbIA aHaNU3
nponcxoxxgerHmns CO2)

KpaWHe Ba)HO o4yepuyMBaTb BPEMEHHOW NPOMEXXYTOK, 0 KOTOPOM Mbl
roeopuMm. Bo BpeMeHHOM MacluTabe AecATKOB JieT U3MeHeHUe K/IMMaTa
B OCHOBHOM 3aBUCHUT «OT Hac». "C BEPOSATHOCTbIO >90% camasi CHJ/IbHas
TMIPHUYMHA - AHTPOITOr€HHOE yCHIIEHME NMapHUKOBOIo 3¢gexra"

[eno B onacHbIX rMApoOMEeTeopos/iIorM4ecKmx ABJIEHUAX, a He B cpeaHmnX
TemnepaTtypax (ManeHbkKkoe norensieHue). 3a 15 ner ux crano nNpMMepHo
B 2 pa3a 6onbLue. AHTPOMOreHHas npuMYnHa pocra rnpociexxmMBaerTcs
BEPOSITHOCTbIO OT BbICOKOM A0 cpegHen - 50-80%, HO He [4/151 BCcexX
ABs1ieHni! 3HaHUN He[oCTaTOUYHO

OnacHO He HbiHelWHee, elle OTHOCUTENIbHO cnaboe, usMeHeHMne
K/IMMaTa, a To, YTo byaet uepe3 20-50 net. Opuenrup: Kk cepegnHe XXI
Beka rnobanbHble BbiI6pPOCHl NAapHUKOBLIX ra30B HAAO0 CHU3UTb B 2 pa3a
oT ypoBHA 1990 roaa



Armocdepa =760
Poct congpxanun B armochepe =3,3+ 0,2

HeTTo-normowexus
BuiBpOCs! OT CXUraHus HaSeMHbIMA
MCKONAEMOrO TONANBA g";"i"o?"m
¥ NPOW3BOACTBA ;
uementa=63+0,6 A HeTTo-normoweHms
MoBansHas nepeuyHas Oxeanom =2,3%0,8
NPOAYKUNR SKOCHCTOM,
ALXEHWE, NOXapH 60,7
la3oobmeH

92,3

Ymepon uckongeMoro
TONNMBA U

MWHEPaNLHOM ChipbA




KoHueHTpauusa CO, pacTteT B KaXkabiu rog U TeNJ1bin n
XOJ1I0AAHbINA, pacTeT CoBepLUeHHO HEBUAAHHO, @ U3OTOMHbIN
aHaJ/IN3 TOYHO NOKa3bIBaeT, YTO raBHbIA UCTOUYHUK —

OKNMraHme mckonaemoro TonimBea
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NcTouHMK: «OueHOYHbIA AoKnag 06 U3MeHeHUAX KNMMaTta U UX NOCcneacTBUAX Ha TeppUTOpUM P OCCUIUCKOU




Carbon dioxide concentration (ppm)

1,000
Higher emussions scenano for 2109
800
Aunana3son Ha 2100 rop
600
Lower emussions scenano for 2100
4 >
400 HbiHewHUMA YypOoBEeHb Observed in 2007
200
0
800,000 700000 600000 S000C00 400000 300000 200.000 100,000 0

Number of years ago

Sowrce Luths and others 2008.

Note: Analysss of asr bubbles trapped in an Antarctic ice core extending back 800,000 years docurments the
Earth’s changing CO; concentration. Over thas long period, natural factors have caused the atmospheric CO,
concentration to vary within a range of about 170 to 300 parts per million (ppm). Temperature-related data
make clear that these vanatons have played a2 central role in determining the global chmate As a result of
human actwitres. the present CO, concentration of about 387 ppm s about 30 percent above s highest level
over at least the iast 800,000 years. In the absence of strong control measures, emissons projected for thus
century would result in 8 CO; concentraton roughly two to three times the highest level experienced in the
past B00.000 or more years, as depicted in the two projected emissions scenanos for 2100,



NMapHukoBbin 3 deKkT

KaTacTpoduuyeckoe ycusieHme HeBO3MOXXHO (CneKTpaJsibHble OKHa
3anoJiHeHbl), HO POCT cpeaHen TeMnepaTypbl Ha ~5°C BO3MOXKeH

FnoGanbHbIe NOTOKU 3HEeprun BT/ m?

102 OrtpaxenHan 341 Npuxoasuan 239 Ucxonauiee
CONMHEUHAR IHEPIUA CONHEMHAR INEPIVA
\ 101,9 Br/w? 341,3 Br/w’ t i
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MW/IJIMOHBI, COTHU U AECATKMU ThbICAY JIeT TeMnepaTtypa (Npu3eMHOro
CNos BO3yXa) Ha nJsiaHeTe MeHsJ1aCb O4YeHb CUJIbHO, HO K NPOLWJIbIM U
6yaywmm pecatunetusam (XXI — XXII Beka) 3TO He MMeeT OTHOLUEHMUS.

TyT Ba)KHbl «6bICTpble>» HOBbIE NMPOoLecCbl aHTPOMNOreHHOoro

NMPpoOoNCXoXxxaneHums
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N3MeHeHus napaMeTpoB opbuTtbl 3eMnn

Eccentricity Cycle (100 ky.)

3
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Variation in Axial Obliquity

Obliquity Cycle (41 k.y.)

-»

Precession

Normal to Ec Iptic @3colt Rutherford (1837)

Precession of the Equinoxes (19 and 23 k.y.)

.: Ed

Morthern Hemisphere tilted away from the sun at aphelion.

D T

Northem hemisphere tilted toward lFEﬂun al aphelion,




MpuumnHbI rNo6anbHbIX U3MEHEHUU KJIMMaTa

Pa3Mepbl U B3aMMHOI0 pacnoJiodXXeHUs1 MaTepPUKOB U OKEaHOB - COTHU U
AE€CATKM MUNJTUOHOB N1eT

NMapameTpbl oOp6UTLI 3€MIN — COTHU U AECATKMU ThbicAY neT (N1egHUKOoBbIe
nepuopabl)

OTpaxaTtenbHas cnocobHOCTb noBepxHocTn 3emnu (anbbeno) — Toicaum ner
(neaHunkoBble nepuoabl) + aHTPONOreHHoe BJIUsIHUE —
OECATKUW NET (Bbipybunu neca, BbiI6poCbl CAXKU U T.M.)

CBeTMOCTb conHuya — cotHu net (uuknoi: 200, 100, 60... HO He 11 neT)

KoHueHTpauumn CO2 B aTMocchepe npu B3anMoaencTrenm ¢ buocchepon —
TbICAYM N1ET, + aHTPONOreHHbIn BbiI6poc CO2 n Apyrmx NnapHMUKOBbIX Fra30B —

OECATKW NNET
Mpo3pauyHoCcTb aTMOchepbl: By/IKaHbl - eAUHULbI JIET + aHTPONOreHHoe
BnusiHue (aspo3onun) — AECATKU NET

EcTecTBeHHble LuKJ/Ibl B okeaHax - [IECATKW JIET mHorpaa ocnabnsaior
notenneHue (2001 — 2010 rr.) nHoraa ycunusearoT (3HAaHMA HE[OCTAaTOYHO)



C 1990 ropa rnobanbHbIN POCT TEMNEPATYPHI
MOXXHO O6BSAICHUTDb TOJIbKO C NMOMOLLLbIO
¢aKTOpPOB aHTPONOreHHOro Bo3AenCcTBus
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YepHble KpHUBbIe — pe3yJbTaTbl HAOIIONCHUII 32 TeMIepaTypoil NMPH3eMHOro cjaos Bo3ayxa B Poccuu 3a
nocaexnue 110 jer: Tonkasi (1) — naHHBIE 32 KaXKIbIi 101, ToJICTast (2) — CKoJIb3siIIee ocpeaHenne 3a 11 Jer.
CuHsisi KpuBasi — pacueTsbl 0 MOJEJSAM € Y4€TOM TOJIbKO €CTeCTBEHHBIX (P)AKTOPOB.

KpacHas kpuBasi — pac4eTsl 10 TeM e MOJEJIAM C Y4eTOM eCTeCTBEHHbIX U AHTPONOreHHbIX (PAKTOPOB.

ITo BepTHKAJIBbHOM OCH — OTKJIOHEHUSI OT cpeaHeii Temneparypbl 3a 1901-1950 rr.

Hcrounuk: «OUEeHOYHbIN AOKNaa o6 M3MEeHeHUsIX Knumata UM UX NOocreAcTBUAX Ha TeppuTopuun
Poccumnckon ®eagepauun». Pocrugpomet. 2008 r., Tom 1, cTp. 166. http://climate2008.igce.ru




N3MeHeHue
TeMnepaTtypbl B
1976 - 2011 rr.

CpegHum TpeHa
+0,3 -
+0,4°C/10 ner

Hcrounuk:
«[oknapg o6
0COOEeHHOoCcTAX
KNMMarta Ha
Tepputopumn
Poccunckon
Pepepauum 3a
2011 rog»,
MockBa, 2012,
Pocrugpowmer.
www.meteorf.ru

CE30HHEIX SHAUYeHHH

3a meprox 1976-2011 rr. (& °C/10 mtet)

Pucyaor 1.5 — Pacnpenenesme xo3dpdPHIHEHTOB IHHEHHOIO TPEeHIR CPeIHETOJOBOH H

OPH3EMHOIO BO3AYXA HA TEPPHTOPHHE PoccHH




2011:
pasmax B 10
pa3 6onblue,

yem
U3MeHeHUN
3a 35 ner

Kauenun>» cranm
CunbHee u3-3a
60s1ee aKTUBHbIX
BTOPXXEHUMN
BO3yXa B
MepUANOHAJIbHO
M HanpasJ/iIeHUMU
(ceBep- 10r), T.K.
6510kMpyrowmm
TeMnepaTypHbIn
rpagveHT
nonkoc —

3KBATOP CTaJl

cnabee PucyHok 1.3 — Cm. Prc. 1.2, HO 114 cpefHeMecSIHbIX aHOMATHH (¢ Jexadpsa 2010 r. mo
Haghnk 2011 1)

Hcrounuk: «[Joknaa o6 ocobeHHOCTAX KnumaTta Ha Tepputopumn Poccuinnckon ®epepaumm 3a 2011 roay,
MockBa, 2012, Pocrnugpomet. www.meteorf.ru
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PucyHOK 1.4 — AHOMATHH cpeJHeMeCSIHOH TeMIlepaTypsl BO3ayXa B AeKaope 2011r. Ha
TeppHTOpHH POoCCHH.

Ha spe3xax: pAaobl CpeOHeMeCcAYHOI 0eKXaoPbCKoll meMnepamypbl 6030yxa 3a nepuoo
HQOM00eH Ul U X00 CPeOHeCYMo4HOU meMnepamypsl 6030yxa 6 oexaope 2011 2. Ha
Memeocmanyuax Apxarvzenvck, Canxm-Ilemepoypz, Mocxkea.

Hcrounuk: «[Joknaa o6 ocobeHHOCTAX KnumaTta Ha Tepputopumn Poccuinnckon ®epepaumm 3a 2011 roay,
MockBa, 2012, Pocrnugpomet. www.meteorf.ru



POCT yncse onacHbiX rmapoMeTeposiormuyecKkmx AABJIEHUM

(cuHMne cTonbukn),
M YUCNO AIBJIEHUI, KOTOPbIe He 6bisIn npeackasaHbl

(kpacHble cTonbukn)
VU 7
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Pucynok 8.1 — Pacnipeenenne rugpometeoponormdeckux O mo rogam: obmee KOIHIeCTBO

(cHHHIT) H KOTHYECTBO HelpeycMoTpeHHBIX OS] (KpacHEIH).

Hcrounuk: «[Joknaa o6 ocobeHHOCTAX KnumaTta Ha Tepputopumn Poccuinnckon ®epepaumm 3a 2011 roay,
MockBa, 2012, Pocrugpomet. www.meteorf.ru



PacnpepeneHue onacHbIX
rmapomeTteoponornyeckux asrneHnn B 2010 r. no
PeaepanbHbIM OKpyram.

OOwan cymma npeBoCXoaAuUT CyYMMY Ar5Sl CTPaHbl B LLeNOM, TakK

KaK psag ABrieHMn oxBaTbiBanu donee, 4em oauH
depneparbHbIN OKPYT.




NMporHo3 norogbl u
NPOrHo3 KJimMarta —
pa3Hbie Belu

Protability of Occurmence

Ycnex B OoqHOM He
O3Hay4yaeT ycnexa B

APYroM n Haob6bopor:

Heycnex B OAHOM He
Be[leT K Heycrnexy B

APYrom

BepoAaATHOCTHOE
reoord oold
onucaHue NpPorHo3a wetrer

moea
Lo L
WEJOET ‘l'

Pratability of Oocurrence

moreE
rescord ot
WEOLHET

U3MEeHEeHMNA K/IMMaTa

Mpu pocTte cpeaHen

TeMnepartypbl BEpOSITHO
He TOoJ1IbKO 6onblLuee
YMCJI0 YKapKUX AHEU, HO
BO3MOXXHO U 60sblLUuee
4YMCJ10 XonoaHbIX. Bce
3aBUCUT OT AMHAMUKM

Pratability of Oocurrence

Cold Average Hot

aTtMmoccepbl B LAHHOM
MecTe



I'IpennonaraeMble BO3/INCTBUS U3MEHEHUS KNUMaTa

ViameHeHus rnobanbHoW Temnepatypbl (M0 CPABHEHMIO C AOMHAYCTPUANLHON 3MOXOM)
0°C 1 CGc D> 3 #C 5°C

e

MpogoBonLCTBHE CHiXeHMe ypoxaeelc/x KYBTYP, 0COBEHHO B PA3BHBAIOLLIXCS CTPAHAX -
HeKoTopbIi pocT ypoxaes | } CHUXEHHE ypoXaes }
B BbICOKMX LLUMPOTAX I > BO MHOTVX PasBuTLIX CTpaHax.
Boga  Vcdeawosenme HeGonewmx . aleuumenshoe cokpauenie S 1
rOPHbIX NEAHUKOB ~ yrpo3a BYROCHAGXEHMA BO MHOTMX DOKaET K yr?ueﬁmm% ]
BOAOCHAOXEHMIO B HEKOTOPBIX " pgrioHax, Bki04an KOxHyI0 ADpHK P by PORAME
peruoHax " M:Cpenuaemnomopbe "
JKocHCTEMbI |
06LUMpHOE paspyLLeHHe } paermee YMCNO BMAO0B Ha rpaHi BbIMUPaHKA }
KopannosbIx puthos - I 2

AKCTpEMANbHbIE I : i
OTOHbIE PACTYLLaR UHTEHCHBHOCTL LIJOPMOB, NeCHbIX TIOXpOB, 3CYX, HABOAHEHH/t M BOTH Xaps! »

ABNEHUA I
5 nggggmaux yBenmumBatoLLuiica ek 0BpaTHbIX CBA3EH, YCNMBAIOLLMX HEraTHBHbIE ad)d)mu,)
U3MeHeHuiA peskve 1 kpynHomadiuTabHble M3MEHEHUA B KNMMATU4ECKON CUCTEME E_

|

BeposiTHble nocneacTresuss USMEHEeHMU KmMaTa



BeposiTHble NOC/1IeACTBUSA U3MEHEHUI KIMMaTa

OueHka yucna nogen, NoABepratLLnXes pasnuyHbiM Buaam pucka, B 2080 rogy
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Poct cpegHeit rnobanbHON TemnepaTypbl OTHOCUTENBHO 4OMMHAYCTPUAnNbHOM ypoBHs, (°C)
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MunnuoHoB YenoBek, NoABEepPrarLMXCH PUCKY
(HexBaTka BoAab!)

Parry M. L., Arnell N. W., McMichael T., Nicolls R., Martens W. J. M., Kovats S., Livermore M., Rosenzweig C., Iglesias A., and Fischer G. 2001. Mil-

lions at risk: defending critical climate change threats and targets. Global Environmental Change v. 11, Pp. 181-183.



Npobnema HeaocTaTKa BOAHbIX peCypcoB B CTpaHaxX

LleHTpasibHOM A3MM M B 10)XHbIX pernoHax CHI
CBOAHbIN NPOrHO3 U3MEHEHUS eXXerogHoro croka pexk B 2040-2060 rr.
(u3MeHeHMn B npoLueHTax oT ctoka B 1900 — 1970 rr.)

IPCC, 2007, Fourth Assessment Report, vol. 2, Chapter 3, p. 184 www.ipcc.ch, cm. Takke Milly, P. C. D., K. A. Dunne and A. V. Vecchia, 2005: Global
pattern of trends in streamflow and water availability in a changing climate. Nature, 438, 347-350.



N3aMeHeHus B YC/I0BHOW NPOAYKTUBHOCTU, 06YC/IOBJ/IEHHbIE

KJINMaTN4eCKNMM yCJiOBNSAMM.
ApVaHbIXA CLUleHapuM - NPOorHos Ha 2020 r.
N'YMMUAHDbIN CLLEHapUX - NPOrHo3 Ha 2030 r.

(Bonpoc nuwb B CpOKax HEraTMBHOIro BO3AencTrema 6osiee yactbix 3acyx)
B NpoLeHTax oT ypoBHA 2005 r.

PernoHsi:
3epHoBble KyNbTypbl 1- Cesep,
2 - CeBepo-3anaga,
3 - KanuHuHrpagpg,
4 - LleHTp.,
5-U. - YepHO3eMHbIN,

5] 6 - Bepx. lNoBonxbe,
I 7- Cp. MoBonxbe,
0 ; ; 8 - HnxH. MNoBonxbe,

—— : : T : : : :
I 9 - CeB. KaBkas,
S 10- Ypan,
10 11- 3an. Cubupb,
12 - BocT. Cubupsb,
| 7 8 9 10 1

PocTt CHMmxeHue —

10

15 13 - Aan. BocToKk.

-20

25

1 2 3 4 5 6 12 13




19T BA3OBbIX [TOHATUU O K/TUMATE

1)

2)

3)

4)

5)

Npobnema B U3aM@HEHUM XMMMNYECKOro coctaBsa atMmocdepbl, a He B
pocTte TeMnepaTtypbl. Hukorga B UCTopmMm yenosevyectsa He 6b1/10 HU
TaKoM KOHUeHTpauuu CO2 B atMmocchepe, HU CTOJIb Pe3KOro ee pocra

C 1970-x ronoB 3apaboTtan HOBbIM KAMMaTU4Yeckmm dakrop -
aHTpornoreHHoe ycusieHue napHukosoro 3pdgekra: (noacuer
PagAUaLMOHHDbIXA NOTOKOB) + (M30TOMNHbIA U KOPPENALMOHHbIA aHaNU3
nponcxoxxgerHmns CO2)

KpaWHe Ba)HO o4yepuyMBaTb BPEMEHHOW NPOMEXXYTOK, 0 KOTOPOM Mbl
roeopuMm. Bo BpeMeHHOM MacluTabe AecATKOB JieT U3MeHeHUe K/IMMaTa
B OCHOBHOM 3aBUCHUT «OT Hac». "C BEPOSATHOCTbIO >90% camasi CHJ/IbHas
TMIPHUYMHA - AHTPOITOr€HHOE yCHIIEHME NMapHUKOBOIo 3¢gexra"

[eno B onacHbIX rMApoOMEeTeopos/iIorM4ecKmx ABJIEHUAX, a He B cpeaHmnX
TemnepaTtypax (ManeHbkKkoe norensieHue). 3a 15 ner ux crano nNpMMepHo
B 2 pa3a 6onbLue. AHTPOMOreHHas npuMYnHa pocra rnpociexxmMBaerTcs
BEPOSITHOCTbIO OT BbICOKOM A0 cpegHen - 50-80%, HO He [4/151 BCcexX
ABs1ieHni! 3HaHUN He[oCTaTOUYHO

OnacHO He HbiHelWHee, elle OTHOCUTENIbHO cnaboe, usMeHeHMne
K/IMMaTa, a To, YTo byaet uepe3 20-50 net. Opuenrup: Kk cepegnHe XXI
Beka rnobanbHble BbiI6pPOCHl NAapHUKOBLIX ra30B HAAO0 CHU3UTb B 2 pa3a
oT ypoBHA 1990 roaa — Toraa yposeHb ~2 9 C MOXXHO yaep)XaTb.



Y10 Takoe "CnopAaT yuyeHblie"?

Cpeaun npodeccMoHaibHbIX KZIMMATOJIOrOB Pa3HOrjlaCuM No 3TuM
Bonpocam (B Ton cbopMyinpoBKe Kak 1-5 Bbiwie !) npakTUYecKun HeT

EcTtb pa3Hornacus no 6onee getanbHbIM acnekrtam, Hanpumep, no
PoOsn okeaHa B nornouwexHun CO2

YyeHble ApYrux eCteCTBeHHbIX CrneunasibHOCTen, B YHaCTHOCTH,
reoJIorn CKenTuyeckn OTHOCATCA K KpauHe KOPOTKUM
aHTpornoreHHbIM 3¢ppekTaM, He UHTepeCHbIM B reoJ1IOrM4YeCcKoMm
MacwTabe BpemMeHu

Apyruve yyeHble (MaTeMaTUKH, pU10710ru, 3SKOHOMUCTDI.... ) JIIO6GAT
nopaccyXxaaTtb "0 noroge", 4acTto 3TO JiMllib 3anyTbiBaeT CUTyaLMIO

HaceneHne nMmeer HU3KUU YPOBEHb 3HAHUU U 3anyTaHO MUdpaMm n
crpawunkamm ns3 CMU n kmHopubMoB



MexxayHapoaHoe COTpYAHUUYECTBO: Ha NYTU K HOBOMY
rno6asbHOMy COrnalleHMIo No KJiMMaTy

- Ha neperoBopax B OOH HeT cOMHEeHUU B HEOOXOAUMOCTU yaepKaTb
POCT cpeaHen Temnepartypbl B npegenax 2°C

KoMy 1 Kak cHMxatb BbiOpocCbl K 2050 r.?

Bonpoc He KnMMaTuyecknu, a PUHaAHCOBO — IKOHOMUYECKUN, KaK U
camu neperoBopbl B OOH, B G8, G20 u T.n.

OGBLemMbl M pOCT BbIOPOCOB NAapHMKOBLIX ra30B YXXe onpenensatoTcs,
npexae Bcero, KpynHeMwnMmm pasBuBaloLLMMNCA CTPaHaAMM.

TN CTPaHbl He roTOBbLI OpaTb Ha cebs 00A3aTeNIbCTBA NO CHUXEHUIO
BbIOpPOCOB, NOKa He byaeT YeTKUX 06A3aTeNnbCTB Pa3BUTbIX CTPaH No
OKa3aHuio UM ang 3Toro (honHAaHCOBOU U TEXHONONrMYECKOU MOMOLLMN.
3aMKHYTbIN Kpyr ?

B koHue 2011 r. pewueHO roTOBUTbL €A4UHOE HOBOE cornaileHue,
KoTopoe dbyaeTt pabotatb ¢ 2020 r.
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Bbibpockl CO, B aHepreTnke u NpoMbILLSIEHHOCTHU
KPpynHeuwux cTpaH
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NMpuHunnuanbHoe oTnnume Knoto n «HoBoro cornawieHms»

Hy>XHO TOpMO)XeHMe, a 3aTeM CHMXeHMe BbiI6poCcoB pa3BMBalOLWMMUCS
crpaHamMm (He lNMpunoxxeHua 1 PKUK) — rnaBHbIMM UCTOYHUKAMMU POCTa
Bbl6POCOB, HY)XHa cucteMa (PpMHAHCOBOMN U TEXHOJIOMMUYECKON NOAAEPIKKMN CO
CTOpPOHbI CaMbIX pa3BUTbIX cTpaH (MpunoxxeHue 2).
Poccus, YkpauHa, benapycb, KazaxcraH «Mexay>» AOHOpaMU U
nonyuyarenamm (Poccmna Hebonbluon 4O06poOBO/IbHbLIA AOHOP)

Global CO, emission from fuel use and cement production by region

1000 million ton Co,

40 —

International transport

Developing countries

BEE

1990 1995 2000 2005 2010

Source: EDCAR 4.0 (1970-2005); |IEA, 2008; BF, 2009; USGS, 2009,
WSA, 2009, GGFR, 2008.
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MexxayHapoaHoe COTpYAHUUYECTBO: Ha NYTU K HOBOMY
rno6asbHOMy COrnalleHMIo No KJiMMaTy

- B KoHuUe 2011 r. pewueHO roToBUTbL eAUHOe HOBOEe cornawieHue,
KoTopoe dyaeTt pabotatb ¢ 2020 r.

Ha Bpems ero noarotoBku peweHo npoanute KNoTckum npoTtokon B
BuAe BTOpPOro nepuoaa ero oosasatenbCTB.

lNMpoTokon cTtan o4eHb OrpaHN4YeHHbLIM 3KOHOMUYECKUM MeXaHN3MOM
coTpyaHuyecTtBa ¢ EC. B HeM Hago yyacTBoBaTb, YTOObI COXPaHUTbL
~100 npoeKToB N0 CHUXEeHUIO BbIOpocoB KMOTCKOro nportokona
(CoBMecTHOE ocyLlecTBeHne)

B HoBOM cornaweHuu npuHUmMnuaribHoO BaXXHO NOCTPOEHUe
HafeXHOWU CUCTEeMbl U3MEPEHUS, OTYETHOCTU U Bepudukaumm
AENCTBUMN: KaK NO CHMXEHUIO BbIOPOCOB, TaK U MO BbIAESIeHUIO
cpencTB U MO UX Haanexatleun Tpare.

O630p xoaa neperoBopoB U NO3ULIUIO IKONOrMYECKUX
HenpaBUTENIbCTBEHHbLIX opraHu3aumm cm. www.wwi.ru/climate



http://www.wwf.ru/climate

MexayHapoaHoe COTPYAHUYECTBO: NOKa rOTOBUTCA
HOBbIN AOroBOP 3aNyCKAlTCA HalMOHaJ/IbHble Mepbl,
KOTOpble B/IMAIOT ropa3fo wupe rpaHuL CTpaH

- KoHhnukT BoKpyr coopoB ¢ aBMakomnaHum, netarowmx B EC. KoHnUKT He
n3-3a camomn naem co6opoB, a N3-3a HanpaBneHUa cpeacTea B TOProByro
cuctemy paspewweHmn Ha Bbiopocbl EC. CLUA, Kutaun, Poccusa u gp.
BbICTYNAaKT He NPOTUB «KNumaTta», a npotns oMHaAHCUPOBAHUA
naccaxupamu eBponeuckoro omsHeca. Bonpoc nepeHanpaBneHnsa cpeacTs.

Kutan 3anyckaet cucremy perynmpoBaHus BbiopocoB CO2 B 7 npoBUHLUAX
C uenbio CTUMyNupoBaTb BHeApeHUe HOBbIX IHEeProadPeKTUBHbIX
TEXHOSOrun.

B CLUA otaenbHble WTaTbl, a Takke npoBuHUUM KaHaabl npeanpuHANU
MaccCy Mep NO YCKOPEHUIO «3eFIeHOro» = BbICOKOTEXHOSIOFMYHOIo pa3BUTHAL.

CLWA odmumanbHO Ha4yano MHULUMaTUBY No UHbIM Kpome CO2 napHMKOBbLIM
rasam (metaH, HFCs), a Takke «4epHOMY yrnepoay» (caxeBble YacTULbl)

uTAO., UT.N.



Bbi6pochl Bcex NI B (BKOYas neca) KpynHermwwmMmm
CTpaHaMu-aMuTTepamm Ha 2007 - 2009 .
(nocnegHue paHHble WRI), cm. http://cait.wri.org

MnHu T CO2-3KkB/ron




CHmxeHue yrnepogoemkocTtu BBI1 Poccuu B
1990 — 2009 rr. (Tonbko CO, Ha en. BBI)

coz2/BBMN (Nnn)
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CpaBHeHuMe CcTpaH no yrnepopoeMmkoctu BBl B
2009 rr. (tonbko CO, Ha ea. BBI)

CO2/BBN (Nnn)
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Bbi6bpocbl Bcex INI' B Poccuun B 2009 r.

(nocneaHue opuumnanbHble AaHHbIE),

cM. www.unfccc.int
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