9. OcranapmuBaercs au [ombpecrpum?
ComacHO almoOKaJIUIITUYECKUM IIPOrHo3aM H3—3a I00AJIBHOTO ITOTEILUIEHUS
['onphcTprM MOXKET OCTaHOBUTHCS
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Figure 4-2: Schematic illustration of the global circulation swstem In the world ocean consisting of major north-south thermohsaline
circulation routes in each ocean basin joining In the Antarctic clircumpolar circulation. Warm surface currants and cold deep currents are
fonnected in tho fow areas of despwater formation in the high katitudes of the Atlantic and arcund Antarctica (DWe), whers the major ocean -to-
stmosphere heat iransfer occurs. This current system contribules substantially to the transport and redistribution of heat (e.g., the poleward
fowing currants in the North Atlantic warm northwestsrn Europe by up to 10°C). Mol simedations indicats that thae North Atlantic beanch of
this ciroulation sysiam is parbcularly vainerable 10 changes n atmosphoric tomearature and in the hydrological oycle. Swch pertarbations caused
by globxad warming could disrupt the current system, which would have a Srong impact on regional-io-hemispheric climata. Note that thes is &
sChesnatic diagram and It Joes Not give the exact locations of the water currents that form part of the THC

Schneider
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TOI‘I[EI n100anbHOE IIOTEIJIEHUE JJIA OOJILIIIMHCTBA IUIAHETHI MOXKET
COIIPOBOXKAATBCA JIOKAJIbHBIM ITOXOJIOAAHHUCM B AHITIMM — BO3MOXKHO

Ha 2—-3°C.

Artificially induced THC shutdown in HadCM3 model
~THC LOI]‘IP\C (yrs. 0-10)- control : - THC collapse undur GHG- control
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In preindustrial climate In 2049 after global warming (1S92a)

(Vellinga & Wood Climatic Change 2002, Wood et al. Phil. Trans. Roy. Soc. A 2003)
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Jli1s cipaBku:

cpeaHerofoBas Temmeparypa B BeaukoOpuranuu cocrapiser okoio mioc 10°C, B
Poccun — munyc 3°C.

B runorernueckoM cirydae Iio0aabHOTO MOTCIICHHsy, OCTAHOBKHU [ onbdcTpuma u
nokaibHOTO Toxojionanust B CeBepo—3amannoii EBpome (B ToM uucie u Ha
bpuTaHCKHX OCTpOBax), CpeaHErojoBas TemMieparypa B BeaukoOpuTaHuH OIyCTUTCS
no mwmoc 7°C, a B Poccun nogaumercs 1o 0 — munyc 1°C.

IMeHHO 3TO W Ha3bIBaeTCs MIOOAIBHOM KaracTpodoi?

BceMupHBIM ATIOKAIHIICUCOM 2

OUN3A



3aKJIIOYEHUE YUYECHbIXE
C 1960-x ronos HaOmOmaeTCs HE3HAYUTENbHOE onpecHenue Jlabpagopckoro Mmopsia O3HavaeT au 3TO
ociabnenue Ionsperpuma? Her.
B mocnennue necsaTusieTus HaOMIONAINUCh CYIIECTBEHHBIC N3MEHEHUSI B APKTUUYECKOM U
ATnaHTMYECKOM OKeaHaXs Ho 10 CHX MOp HET HUKAKUX MOJATBEp KJIeHUM ociabneHus onbdcTrpuma
(TT'C - TepMOraqIMHOBOM HUPKYJISIINH)a

Has the THC been weakening?

A freshening of 0.04 psu has been observed in the deep
Labrador Sea since the 1960s. Is this evidence that the
THC has been weakening? No.

oos

HadCM3 salinity

Some large changes have been
observed in the Arctic and North
Atlantic oceans in recent decades.
But as yet there is no evidence of a

RO | S weakening THC.
1950 All 2000 B2

e e ——————— : . Models suggest that signals of
o HadCM3 THC anthropogenic THC change will
e o 4 become detectable in the near

1.'!’1’|‘,"‘| ii'v.; s future — provided the necessary
WAl observations are made.
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HMToroBoe 3aKkIrO4Y€HUE YUCHBIXA
B ciydae moOanbHOrO noremieHus [oabQCcTpuM MOXKET OCTaHOBUTHCS
Ero ocraHoBKa MOXKET OBITH OBICTPOH HM/WIIM HEOOPATHUMOM.
Bo3paelictBre 3TOI OCTAHOBKHM Ha KJIMMAT MOXET OBITh CYIIECTBEHHBIM, IPUYEM HE TOJIBKO JJISI
EBpOIIbL.

«CyIeCTBEHHOE BO3JICVCTBUE, HU3KASI BEPOATHOCTH» — HU OJHA M3 JACHUCTBYIOIIUX MIOOATBbHBIX
KJIIMMaTUYECKUX MOJIENIC HE JEMOHCTPUPYET BO3ZMOKHOCTH OCTAHOBKU [0nb(CTpuMa HU 1O OJHOMY W3
CLICHAPUEB.

[Toka HE OTMEUEHO HUKAKUX MOATBEPKIACHUN ociiabaenust cuiibl [onbderprma.

Summary: the story so far

THC shutdown is possible in response to global warming
It could be rapid (yvyears to decades) and/or irreversible
Climate impacts would be substantial — not just for Europe

‘High impact, low probability — no current GCM suggests shutdown in
21t Century under SRES forcing scenarios

No detectable THC weakening vet (consistent with model predictions)

Defining ‘safe’ stabilisation may involve pathway as well as final CO,
concentration

Large modelling uncertainty is currently the key limiter on quantitative
advice

Wood
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10. I[IpoucxomsaT mu karacTpopuueckne (HEHOTOTHICCKUE

M3MCHCHHS 7
Hanpumep, B Knoro, Snonusi, oTMEUeHa CUIbHAS KOPPENSALMS CPOKOB IIBETCHHUS
CaKypbl CO CPEIHEN TEMIIEPATYPOH MapPTa.

Mean temperature in March

Flowering date of the Japanese chemy
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Flowering date of the Japanese cherry
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Fig Flowering date of Japanese cherry in Kyoto
Harasawa
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Oto Tak. OmHako TpeHa Temneparypbl Mapra B Knoto B 1890-1935 rr. He nmen
BBIPKCHHOTO HakJIOHA. OH CTajl MOJI0KUTEIbHBIM
B niepuon Mexay 1935 r. u 1960 r. (1O ro0anbHOro noTemieHws ).
B nmocaenyromue 30 ner (BO BPEMSI «rito6anpHOro moTerjicHus») OH BHOBb HE UME

BbBIPA’KCHHOI'O HAKJIOHA«
CpegHemecsavyHana Temneparypa mapta B Kuoto, Anonusa, 11 JIJ1C, 1881-1990 rr.

M

Fpagycbl C

UcmoyHuk: GISS, NASA. ©NOA



[Io yTBEpXIACHUIO AJIAPMUCTOB M3=3a TJIOOAIBLHOTO MOTEIUICHUST B EBporie
HaOJIFOJAI0TCA 3aMETHBIE CABUTHA CPOKOB (DEHOIOTMYECKHUX SIBJICHWM

Visible impacts: timing of appearance and flowering

[ —+— Orange tip —e— Lady's mock —— Garlic mustard I

f.‘;‘l“«. WAGENINGEN UNIVERSITY Prof. Dr. Rik Leemans
- waAaGENINGE NDEED - - o
Slide 8 of 25 Environmental Systems Analysis
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B 3TOM HET HUYETrO YAMBUTEIHLHOTO — (PEHOJOTUYECKUE ITUKJIIBI B 1LIEJIOM
COBMAJIAIOT C €CTECTBCHHBIMU ITUKJIAMH TEMIEPATYPHBIX KOJICOAHUM

OTKknoHeHue netHen Temnepartypbl B EBpone ot cpeaHerogoBoro ypoBHA 1960-1990 rr. (11 JICC), 1880-2000 rr.
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UcmoyHuk: Hadley Centre. ONDA



11. Oxucnsercs mu u3—3a 17100aILHOTO MOTEIUICHUS MUupoBOii OkeaH?

OTBeT y4eHbIX: BO3MOXXHO. HO, €CiM Takasi TEHAEHIIUA U €CThy TO HaYaJIACh OHA C JIEJHUKOBOIO
nepuoga — 3aa0aro J1O kakoro Obl TO HU OBLIO MacCOBOTO CHKUTAHUS YITIEBOAOPOJOB YEITOBEKOMa

Simulated pH change to 2100.

B Southermn mixed site
Central stratified site

Turley
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12. [IpencraBisioT au YITICKUCIBIN Ta3 U IIO0ATBHOE IOTCIICHHE

yIpO3y YEJIOBCUYCCTBY ?
CormacHO arnoKaaIuNTUYECKUM MPOTHO3aM M3—3a MOBBIIICHUS KOHIICHTPAIUU CO2 B
arMocdepe U ro0aIbHOTO MOTEINICHUS MUJUIMOHBI JIIOJIEN OKaXyTCsl Ha TpaHU
THO€EIN.

T Additional millions at risk for increases
in global temperature

Millions at risk in 2080s . Risk of water
shortage

Risk of malaria
Risk of hunger

Risk of coastal
flooding

\

Unmigatie amiesions

Sowurce: Miillions ar Risk, M L
Parry and M Livermore,
Uniiversiny of East Angliia

.,
.
\~
\
] ‘-
\
\‘ N
2 \
\ .
\ N\ \
' Y \
] N ,
(.
W " AN
Vvl \ >
\ il )
| ., K \
\ w A
)

Pachauri

Ucmod4Huk: http://www.stabilisation2005.com




Bce nHao0opot. boiiee BbicOKas KOHIIEHTpAIUs CO2 YBEJIMYUBAET YPOKAUHOCTb PACTCHUM,
B TOM YHCJI€ CEIHbCKOXO3IUCTBCHHBIX
A TEM CaMbIM CIIaCcacT MUJIJIMOHBI JIFOAEH OT I'OJIOJAs
Plants productivity under different levels of CO, concentration
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UcmoyHuk: Environmental Effects of Increased Atmospheric Carbon Dioxide, Arthur B. Robinson,
Sallie L. Baliunas, Willie Soon, and Zachary W. Robinson, 1998; http://www.oism.org/ ONOA
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Haunbonee a¢dexTuBHas 3aliuTa OPOTHUB OIMACHBIX MOCICACTBUIM
KJIMMAaTUYE€CKUX U3MEHEHUN U CTUXUUHBIX OCJICTBUH — 3TO POCT

0JIAarOCOCTOSHN A »
Fatalities from natural hazards and GDP per capita in the USA, 1950-2003
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Oco0E€HHO ATO 3aMETHO B OCAHBIX CTpaHaXs JKOHOMHUUYECKHUN POCT CHAcacT B

HUX MWIJIAOHBI KU3HCH .
GDP per capita and fatalities from floods in 119 countries, 1985-1996
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Source: United Nations.
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13. Yro omacHee I YeIOBEUECTBAS TEILIO MJIA XOJOH 2
CornacHo ajapMMcTaM TEILUIO yOuBaeT Jtojel Bo dpaHIINH.
OnHako AKCTpeMajbHbIE MOTOAHBIC SIBICHUS ObLIM BCerna. HeT JaHHBIXy YTO OHU CTaJIM
yalle, CUJIbHEe WIN pa3pyliuTenbHee. HakoHell, Morogseie SBICHUS — 3TO HE
KIMMaTHYSCKUE U3MECHCHH S

Climestee, anmad eamnt e Hin disteEnrmmimmaanit

Graphique n®1 : Nombre de décés journaliers a Paris et températures minimales et
maximales entre e 25 juin et le 19 aoat 2003

3
Deaths During Summer Heatwave. Paris Funeral Services (2003)

Kovats

NcmoyHuk: http://www.stabilisation2005.com




CornacHo anapMuCTaM TEIUIO MPUHOCHUT

oonesnu B Ilepy.
OnHako IIaBHBIM (DAKTOP COXPAHEHMS THAPEU U MHOTMX APYTMX MH(MEKIIMOHHBIX OOJIE3HEU B
Ilepy 1 MHOTHX ApPYyIrux pa3BUBAIOIIUXCA CTPAaHAX — HU3KUK YPOBCHb CAHUTAPUU U
TUTHEHBI, TTOBBIIICHUE KOTOPOr0 BO3MOXKHO TOJBKO Ojlarogaps pocTy 0JarocoCTOSIHUS

Does climate have a measurable impact on health??

1 9296

Daily measuremants

Diarmmhoea increases by 8% for each 1 degree centigrade increase in temperature.
(Reproduced with permission from Checkley et al., Lancet, 2000)

Kovats
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YenoBe4eCTBO HAyYUIIOCHh OOPOTHCS € JKApOW C MOMOIIBI0 KOHJIMIITMOHUPOBAHUS BO3AYyXay C
auapeil — ¢ MOMOIIbI0 THTHEHbla bopb0a ¢ XOJI0A0M HUJET ThICSYEICTHSy HO YCIIEXH —
MHOTO CKpOMHE€. CMEpPTHOCTH HACEJICHHUS BO MHOTMX CTpPaHaxX BO3pACTA€T CO CHUKECHHUEM

TEMIICPATypPhbl BO3yXaa
Ce30HHble OTKNMOHEHUAA CMepPTHOCTU U TemnepaTtypbl B Poccuu, 1997-2003
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Pacyem N3A no daHHbIM ®edepasibHoU cmamucmuyeckol ciyx6bl Poccuu. QDA



14. 3arpss3HsieT M YIICKUCIBIN Ta3 atMochepy ?
AnapMucTel HasbiBatoT amuccHio CO,, «3arpsisHEHHEM» U ICMOHCTPHUPYIOT
O€CKOHEUYHBIE TPYOBI C JbIMAMH.

What is the solution?

« PowerSwitch!

— 2050: Carbon-neutral power sector in developed
countries; major shift in developing countrles

— Energy efficiency
— Renewable energy
— Policy frameworks

« G8 messages:
— 2°is too much!
— Governments must actl
— US binding CO, caps not just blue sky

Folkestad

UcmouyHuk: http://www.stabilisation2005.com




OnHaKo, KaK U3BECTHO, MTAPHUKOBBIE Ta3bl HE TOKCUYHbIa
VYINIEKUCIIBIN Ta3 HE UMEET BKYCa, I[BETA W 3aIlaXa.
B oTiimyue ot IpIMOB M3 3aBOACKUX TPYO M aBTOMOOMJIBHBIX BBIXJIOIIOB.

?

ONIA



OMuccus CO2 M DMHUCCHS 3arps3HSIOIIMNX BO3AYX BEIECTB HE CBSI3aHbI

IPYyT C JAPYyrOM.

OHHU MIYT B pa3HbIX HAIIPABJICHUSIXa
CO, and air pollutant emissions in the USA (1971 = 100%), 1971-2001
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Source: Statistical Abstract of the USA 2003.



15. Ckonbko cTouT 00phOa ¢ HEeCyIeCTBYIOMCH yrpo3oii? OTBeT
alapMHCTOB: CyIIMe MycTsAKu!
Bcero 12-27 TpiH.n0i1.

Energy Intensity and Climate
Stabilization

% 2% JGCRI b NN ERILIY OF Pacific Northwest National Laborata
%._.....__._ | RIAESTAND ncific Nosthwest Nationat Laboratory

Edmonds
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Nnn 17-47 TpnH.n0i.

Excluding options can be costly

Net procent value occlc to ciadilize the atrocphers
over the pariod 2000-2089
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Source: Azar et al. 2005
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N ot 100 no 1800 TpiH.n0I1.

-  What will it cost to stabilize CO, concentrations?

Trillions (10'2?) of 1990 USS Gt C
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Models : FUND MERGE MiniCAaM
Cumulative carbon emissions - S m s . s
Scenarios :
between years 1990 and 2100 OO0 WRE 0 WRE 0 WRE

Source: Climate Change 2001 Synthesis Report, IPCC, p.119.




Hrorosnic BeBOALI (1):

= Hukakux nmpuszHakoB Kinmarndyeckoro Amokaiauicuca HET — HU CETO/HS, HU 3aBTPa, HU
nocie3aBrpa. Hu B Onmkaiiiiee CToJIeTrE.

= OTO mpaBAa, YTO MPOU3OILIO HEKOTOPOE MOTEIUICHUE TUIAaHETHI B MOCIEIHNUE TPU
ACCATUIICTH. €M HE MEHEE B PsAJC MECT Ha 3HauuTeNbHBIX Tepputopusax (CILIA,
I'peHnanaus, AHTapKTHIA) TEMITEpaTypbl CErOHs Hibke HaOmromapmmxcs Tam 90-60 ner
Ha3a/l.

= MacmtaObl OTETUICHUSI HE BBIXOJAT 32 Mpeesibl HAOMIOAABIIUXCS B MOCJICIHUE TOJITOpa
CTOJIETUSI €CTECTBEHHBIX IUKIMYECKUX KOJEeOaHUM TemrepaTypbl. HbIHElHee MoTerieHne
TEM HE MEHEE 3HAUUTEJIbHO CKPOMHEE HaOIIOAaBIIMXCS B UCTOPUU IJIAHEThI.

- Kak HbiHemHssty, Tak U nporHo3Hast konneHrpanus CO, B aTMOcdepe MHOTO HIKE
3HAYEHUM, HAOTIOJABIINXCA B UCTOPUM 3€MJIH.

- Bxiiag sMuCcCHU YITIEKUCIIOTO ra3a aHTPOIMOT€HHOTO MPOUCXOXKICHUSI B HAOII0aeMble
M3MEHEHUSI KJIMMaTa, €CJIM U UMEETCsly TOy OUYEBUIHO, HE3HAYNTEIICH.

= YacTh J10Ka3aTeabHOM 0a3bl CTOPOHHUKOB AlOKAIMITHYECKUX MPOTHO30B KIMMATHUYECKHUX
M3MEHEHUM CEephe3HO MCKaKE€HA, ay BOBMOXKHO, U (DasibcuUImpoBaHa.
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HtoroBsie BeIBOABI (2):

- BeposATHOCTh pa3BUTHA MO KATACTPOPUUESCKUM CLICHAPUAM KIMMATHYECKUX U3MEHEHUM
Ype3BbIYaiHO HU3Ka. B JII000M ciyyae OHU OTHOCHUTCS K CpOKaM, OTHECEHHBIM OT HBIHEIITHErO
BPEMEHM HA COTHU U THICSYH JIETa

- HaBszpiBaeMblie EBpocorozoM u BenukoOputanueil npeaeabHble YPOBHU «OMAaCHbBIX»
KJIMMATHYECKUX U3MEHEHUM HAy4YHO HE 00OCHOBAHHbIa

- [ToTennenue OGJAronpUsTCTBYET MOBBIIMICHUIO YPOKAMHOCTH paCTEHUI, TPOYKTUBHOCTU
KUBOTHbBIXy CIIOCOOCTBYET YCIICIIIHOMY PAa3BUTHIO YEIOBEUYECTBAa

- JIi1st yenoBedecTBa 00Jiee 3HAYUTEIBHYIO YTPO3y MPEJACTABISAET HE MOTEIJICHUE, a
MTOXOJIOJIAHUE

- Hanbonee a3(pheKTUBHBIM CPECTBOM MPEOIOICHUS HEOMArONPUATHBIX KIMMaTHYECKUX
M3MEHEHUN U MUHUMU3AIMK yiiepOa OT MPUPOAHBIX KAaTAKIU3MOB SIBJISETCS HE «O0phba» ¢
€CTECTBCHHBIMHU M3MEHEHUSIMU KJIIMMATay @ SKOHOMUYECKHN POCTa.

= CrouMoCTh Mep 1o O0pbOE C HECYIIECTBYIONICH yrpo30i OIEHUBAETCS B JICCATKHy COTHU U
THICSIYM TPUJUTMOHOB JIOJUIAPOB, YTO MPEBBIIIAET pa3Mepbl ceroausiiHero rodainsHoro BBII.

OUN3A



Hrtorossie BeBOABI (3):

= Bcemupnsbiii Kinmmmatnueckuii ANOKaIUINCUC — 3TO MU

= TOJBKO B alOKaJIUNTUYECKUX YTBEPXKACHUSIX AJIAPMUCTOB KIMMATHYECKAs CUCTEMA 3EMIIA
Mpe/ICTaBIISIETCSl CTaTUYHOW M Hernokoi. Ha camom jnene oHa Bcerya Oblia M, OYEBHIHO, HABCETA
OCTAHETCS IMHAMUYHO MEHSIOIICHCS — MPEXJAE BCETO B CHIIY €CTECTBEHHBIX (DaKTOPOB.

= MI3MeHeHns KiMmara 3aciyKUBalOT MOCTOSIHHOTO MOHUTOPUHTA, TIIATEIBHOTO AHAJIN3a,
OTKPBITOTOy YECTHOTO M HEIICH3YPUPYEMOIO MEXKTYHAPOAHOTO OOCYKICHH S

= OAKTUYECKOE OTCYTCTBUE HAYYHOW apryMEHTAlliU, MACCUPOBAHHOE 3aIyTUBAHUE
OOI1IECTBEHHOCTH HECYIIECTBYIOUIECH YIrpO30ii, arpeCCUBHOE HABSI3BIBAHUE MUPY MCKYCCTBEHHBIX
KPUTEPUEB, OTCYTCTBUE DJIEMEHTAPHON TOJEPAHTHOCTU B OTHOLICHUU MHAKOMBICIISALIINX
TOTAJIUTAPHAS MOJIMTUKA [EH3YPbl, MPOBOAMMAS AJIAPMUCTAMU U MOAJACPKUBAIOIIUMA UX BIIACTSIMHU
psa Pa3BUTBIX TOCYNAPCTBy MO3BOJISET XapAKTEPU30BATh 3Ty I'PYHITY KAK TOTATUTAPHYIO CEKTY
KHUOTHUCTOB

- B nemokparndeckux oOIecTBax CEKThl UMEIOT MPABO Ha CYIIECTBOBAHUE, M3JIOKEHHE CBOUX
B3IVIS/I0By OTIPABICHUE CBOUX OOPSIOBa

= OmHaKo 3axBar roCyIapCTBEHHOW BIACTHU CTOPOHHUKAMHU TOTAJIUTAPHBIX CEKT U €€
WCIIOJIb30BAHUE JISl HABSI3BIBAHUSI UX TOTAJUTAPHON HICOJIOTHHM MUPOBOMY COOOIIECTBY
MPEACTABISIET COO0N peabHYl0y @ HE MHUMYIO yTPO3Y MHUPYa

OUN3A



