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OCHOBHBIE TE3UChI JOKJIA/ A

= ApPKTHKA OBICTPO TEILICETS

= CKOPOCTh IOTCIVICHHSI APKTHKA BIBOC BBIIIC, YEM CKOPOCTh
IJ100aIbHOIO ITOTEIICHHU S

= B HEKOTOPBIX apKTUYECKUX PErMOHaX CKOPOCTh MOTEIICHMS B
5-10 pa3 BrIIe NI00ATBHOMN}

= IOTEIJICHUE B APKTUKE OyJE€T UMETh KaTacTPO(PUUYECKUE
MOCJICACTBHS -




Tenneer mu Apkrnka?




ITo Bepcuun qokjana 3a MOCICIHUMA MEPHO HMOTEIUICHUS CPSIHET0N0Bas TeMIIepaTypa B
Apxruke nogusuiack Ha 1,9°C. Tem cambiMm ona Ha 0,6°C oka3anach BbIllie, YeM BO
BpeMs npeabiaymero morermieHus B koHie 1930-x — nauane 1940-x rr.
FopoBble OTKNOHEHUs OT cpeaHeroaoBoro ypoBHA 1961-1990 rr.

Observed Arctic Temperature, 1900 to Present

I 200 1920 1940 | 960 1980 2000
Annual averagc change in near surface air temperature from

stations on land relative to the avecrage for 1961-1990, for the
region from 60 to 9O N.

UcmoyHuk: Impacts of Warming Arctic, p.23.




Mo paHHbIM GpuTaHCcKOro ueHTpa Xagnm remneparypa B ApKTuke 3a
37O BpemAa noBbicunach Bcero Ha 0,8 rpagyca. K koHuy XX Beka oHa

FIVllb BEPHYyNacb Ha YPOBEHb, yXXe Habnwopgaswuuuca 60 ner Hasap.
FogoBble OTKIOHEHUA OT cpedgHerogoBoro ypoeHsa 1961-1990 rr.
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Ucmoynuk: Hadley Centre. O©NSA



K 2004 r. no cpasHeHmio ¢ 1944 r. temnepartypa

B ApkTMKe noBbicMnachb Bcero Ha 0,13 rpapyca.
TemnepaTypa B ApKTUKe, OTKNoHeHus oT ypoBHA 1960-1990 rr. (11 JICC), 1880-2000 rr.
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Ucmoyruk: Hadley Centre. O©NSA



Temvnepartypa, rpagycbi C
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C 1944 r. no 2004 r. Temneparypa B ApKkTuke
nosbicMnach Tonbko Ha 0,16 rpapyca.

CpeaHerogoBas temnepartypa B ApkTuke no craHuuwam BMO
ceBepHee 70° c.w., 11JICC, 1941-2004 rr.
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Nemoynuk: NCDC.



APKTHKA TEIJIEET OBICTPEE, YEM BECH
MHUp 2




3a nocnepHue 60 ner temnepartypa B ApkTuke

nogHanacs, Ha 0,13 rpaayca, a rnobanbHas

Temneparypa - Ha 0,41 rpapyca.

TemMmnepaTypa B ApKTUKe U B MUpe, OTKNoHeHUA oT ypoBHSA 1960-1990 rr. (11 JICC), 1880-2000 rr.
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AcmoyHuk: Hadley Centre.



Amsacka Tenneetr B 9-10 pas
OBICTpEE, YeM BECh MUP?




CpeanerogoBasi TeMreparypa B MPUIOISIPHEIX 00NacTsIX MO CTpaHaM U
rpymmam craaui (cesepaee 60° cmr),

1875-2004 1r1.
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UcmoyHuk: NCDC. OUNDA



M3MeHeHre Kimmara B APKTHKE
UMEET UKINYECCKUUN XapaKTEP




[Io Bepcum JoKjIana u3=3a Ii00aabHOIO MOTEIICHUS
¢ ceHTA0psA 1979 1. o centss6pp 2003 1. TeppuTOpHs, MOKPHITAS JIHIOM
B Apkrrke, ymenbmuiachk Ha 16%.

Observed sea ice September 1979 Observed sea ice September 2003

These two images, constructed from satellite data, compare aretic sea ice concentrations in September of 1979 and 2003. September is the
month in which sea ice is at its yearly minimum and 1979 marks the first year that data of this kind became available in meaningful form.
The lowest concentration of sea ice on record was in September 2002.

UcmoyHuk: Impacts of Warming Arctic, p. 25.



Oto HeynuBUTEIbHO. [Tocaeaane 30 neT ABHIMCH JIOKAIBHON (ha30i MOTSIICHHS B
€CTECTBEHHOM IIHMKJIC TEeMIIEpaTyPHBIX KOJICOaHUN JIUTSIHLHOCTRIO 0Koj0 60 er. Kpome
Tor0o, AaHHble 1979 u 2003 1. ABIAIOTCA ACBHALIMEH OT TpeHas

IIepPBBIC — BHU3, BTOPEIC BBEPX).
TemnepaTtypa B ApkTuke B ceHtsa0pe, 11 JICC, 1880-2000 rr.

Mpagycbl C




C 1958-1976 11. 1o 1993-1997 rr. ToNIMHA APKTUYCCKHUX

npa0B yMeHbmmiaack Ha 40%.

Visible iacts: decline in birth rate

(Sowrce: GRID UNEP)

All regions together

Thickness of the ice Thickness of the ice
for the period for the period
1958-1076 1693-1097
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UcmoyHuk: http://www.stabilisation2005.com
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B sTOoM HeT HHYEro yauBUTEIbHOTO — nociaeanue 30 JeT SBHINCh
JTOKaJbHOM (ha30M MOTEIVICHUS] B €CTECTBCHHOM IIMKJIE TEMIEPATypPHbBIX

KoJe0aHUN JUINTEILHOCTRI0 0KojI0 60 jeT.
TemnepaTtypa B ApKTuKe, oTknoHeHust ot yposHa 1960-1990 rr. (11 JICC), 1880-2000 rr.
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UcmoyHuk: Hadley Centre. O©NSA



«XOKKEMHas KJIOIIKAa» — YTBEPKAACTCSy UTO

XX cTonerne 0Ka3alloCh CaMbIM TEILIBIM 3a IMOCJICIHIOI ThICAYY JICTa
AHOManum Temnepartypbl cesepHoro nonywapus, 1000-2000

Departures in temperature in °C (from the 1961-1990 average)
0.8 7

| the past 1000 years (Northern Hemisphere)
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UcmouHuk: Climate Change 2001 Synthesis Report, IPCC, p.49.




['ogoBast U3MEHUYMBOCTh LIMPUHBI U XapaAKTEPUCTUK BHYTPEHHEU
CTPYKTYPBI TOAUYHBIX KOJIEL[ ITOKA3bIBAECT YETKOE BIIMSIHUE
KIINMAaTUYECKUX U3MEHEHU, HO HE OOHAPYKUBAET «JIE3BUS KIIFOIIKHA»
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Ucmo4yHuk: BacaHoe E. [JnumenbHbie KiiuMamu4yecKkue U3MeHeHUsl U peaKuus
dpesecHbIX pacmeHuli Ha amu npouecchbl. M., 2004. ONDA



Temmneparypnas kpuBas s CeBepHOro norymapus («xXoKkelHas KIIIOIIKa») IMOCTpoeHa ¢
CEPbE3HBIMU METO/IOJIOTHYECKUMH OIIMOKaMHU. VX HCIIpaBiI€HUE JEMOHCTPUPYET
HECOCTOSTEIBHOCTh TUIMOTE3bI 00 «YHUKAJIBHOCTU» IIOOAIBHOTO MOTEIIEHUSI B XX BEKE.

IPCC-used and corrected versions of global temperature anomalies indices for Northern Hemisphere, 1400-1980

Corrected version:

20t century no longer highest
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Mann et. al. 1998 contains data errors
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UcmouHuk: S. Mcintyre, R. McKitrick, Corrections to the Mann et. al. (1998) Proxy Data Base and Northern
Hemispheric Average Temperature Series, Energy & Environment. Volume 14, Number 6, 2003. ©|/3A




cTopuyuecku KiuMaT B APKTHKE ObLI
0oJiee TEIUIBIMy UEM CETOIHS




Temmeparypa B APKTHYECKUX PETHUOHAX BO BpeMs IMOTEILUIEHUS XX BEKa

HUJKCy UCM BO BPCMiA CPCAHCBCKOBOI'O KIMMATHYCCKOI'O OIITUMYMAds

TbicaYeneTHNN LUKN KoriebaHun TemnepaTtypbl.
Absolute temperature in Khibines Mountains (Kola peninsula, Northern Russia) for the last 12 hundreds years.

eTHSAA TeMnepatypa Bo3ayxa PeKOHCTPYUPOBaHHAaA Mo ApeBeCcHbIM KoNnbLam

XunbuHbl (Konbckuin nonyocTpoB)
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oAbl
UcmoyHuk: Velichko A.A, Klimanov V.A., Kononov Yu.M. Climate change for the last
thousand years in front of climatic variations in Holocene. M., 2004. ©NIA



Temneparypa B ApKTHYECKHUX peruoHax B XX BEKE HHXKEy UEM BO BPEMS

IMPCALICCTBYIOINX KINMMATHYCCKUX OIITUMYMOBa

TbicaYeneTHNN LUKN KoriebaHun TemnepaTtypbl.
N3meHeHMe neTHen TemMmnepartypbl Ha Konbckom noJsiyoctpoBe no gpeBeCHO-KoJbLUeBbIM AaHHbIM

1100

M3MeHeHus eTHeH TeMueparyphl Bo3ayxa Ha cesepe Epporibl (Konbckuii 11-oB) 3a nocieqaue 1000 1t 110 aperecHo-konbleBbIM JaHHbIM (MI'PAH, UFZ)

UcmoyHuk: UTPAH.




J1OJITOBPEMEHHOTO TPEHAA HA IOTEMJICHUE

B rocnennue 12 cronetnii B ApKTHKE HE HAONMIOHACTCH .
AbcontTHasa Temnepartypa Ha badduHoBon 3emne (30 JICC), 752-1992
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UcmoyHuk: World Data Center for Palaeoclimatology, Boulder, USA.
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[Toremenne XX Beka B APKTUYECKHAX PETHOHAX
MaJI0 Y€M OTJIMYAECTCS

OT IPpCACCTBYIOIINX KIIMMATHYCCKHUX OIITUMYMOBa

TpexTbicAYeneTHUN LUK KorebaHum TemnepaTypbl.
N3meHeHMe neTtHen TemMnepartypbl Ha NoJsiyocTpoBe Aman no ApeBeCHO-KoJibLueBbIM AaHHbIM
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WsMeHenus neTHel TeMmepary 30yxa Ha cepepe 3anannoi Cubupu (Avan) 3a mocnemuue 4000 1T mo apeBecHO-KoIbIEBEIM JaHHBM (WDC)



B nuk ronoueHa remneparypa 6bina Bbilue

cerogHAwWHeX Ha 2,5° C.
Temnepatypa 3a 12,5 Tbicau neT, negoBbin KepH cTaHUuuMu BocTok

Npapychl C

B T T
O e NN®© © WL ST OO NN O

0,0

Bpewms, TbiC. neT Ha3aa

UcmoyHuk: Salamatin A.N., Lipenkov V.Ya., Barkov N.I., Jouzel J., Petit J.R., Raynaud D. Ice-core age dating
and palaeothermometer calibration based on isotfope and temperature profiles from deep boreholes at
Vostok Station (East Antarctica).- Journal of Geophysical Research, 1998, vol. 103, N D8, pp. 8963-8AD A



B nocnenaue 4195 TeIcsd et Ha maHeTe ObUIN IIUTENIbHBIC (IO
HECKOJIBKO THICSY JICT) MEPHUOABI C KIUMATOM O0O0JICe TEIIbIMy YEeM CCTOIHS,

na 3-5°C.

HdonrocpoyHble KnuMaTuyeckue Luknbl (Lmknobl MunaHkosu4a) 3a 415 000 neT, nefoBbIN KepH cTaHLMM BocTok

Temnepatypa, °C

Bpems, mbic. nem Ha3ad

UcmoyHuk: Salamatin A.N., Lipenkov V.Ya., Barkov N.I., Jouzel J., Petit J.R., Raynaud D. Ice-core age
dating and palaeothermometer calibration based on isotope and temperature profiles from deep boreholes
at Vostok Station (East Antarctica).- Journal of Geophysical Research, 1998, vol. 103, N D8, pp. 8963@W§A



[Toremnenne B ApkTuke B niepBoi mojoBuHe XX Beka (B 1902-44 rr.)
ObLJIO 0O0JIee MOIIIHBIMy YEM B €r0 BTOPOM MOJIOBHUHE
(8 1974-2004 1r1.). /[nurensHoCcTh notemicHus — 42 romga u 30 mer; odmiee
noseienre Temmeparypsl — 1,7 u 1,0 rpanyca;

ckopocTh moterieaus — 9,1 u 3,4 rpagyca 3a CTOJICTHE).
TemnepaTtypa B ApKTuUKe, oTKrnoHeHus ot ypoBHA 1960-1990 rr. (11 JICC), 1880-2000 rr.
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UcmoyHuk: Hadley Centre. O©NSA



['panunia pacopocrpaneHus Jpa0B B XX BEKE

majio yeM otiaunyaercsa oT cutyaruu B X VI Beke.

PacnonoxeHue aBryCtoBCKOro riegoBoro kpas mexnay LLnmudepreHom
n 3emnen ®paHua Nocuda, 1580-1998 rr.

UcmouHuk: ACIA International Symposium on Climate Change in the Arctic, Reykjavik,
Iceland, 9-12 November 2004. ONDA



[loreruienue B Mcimanauu B nepBOU MojgoOBUHE XX BEKa
(c 1916-1920 r1r1. 110 1936-1940 171.) Gru10 OOJIEE MOITHEBIM,

YeM MOTEIUIEHUE BO BTOPOUM MOJOBUHE XX BEKa

(c 1976-1980 rr. o 1996-2000 1T.)

Early 2h Century warming: mean( 1936 to 1940) - mean( 1916 to 1920 Late J0th Century warming: men (199 to 2000) -~ mean 1976 to | 980
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UcmouHuk: ACIA International Symposium on Climate Change in the Arctic,
Reykjavik, Iceland, 9-12 November 2004.




B 1936-1993 1. Temmeparypa B [ peHIaHanu CHIKanach

(1,5°C 3a 87 ner). OnHa crana MOBBIIATHCS JINII

B rocineanee necarmietue (poct Ha 0,9°C). CerogHs oHa IoO—TpeKHEMY

Npanycbl C

axke 3HadeHuii 1930-40-x ronos.

OTKnoHeHusA oT cpeagHerogoBoro yposHa 1960-1990 rr. (11 JICCC), 1880-2004 rr.
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UcmoyHuk: Hadley Centre. ONDA



B teuenue teicaueneTtur B 1 peHiaHauu
OBLIIO TEMJIeey, YEM CETOJHSa

OTKknoHeHne TemnepaTtypsbl B LleHTpanbHoM MpeHNnaHaAMKM OT cCOBpeMeHHOM 3a nocnegHue 5 Tbic. NeT.
Bpems, nert
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Temnepartypa, rpagychbi C

Ucmo4dHuk: NOAA, GISP2 Ice Core Temperature and Accumulation Data, Alley, R.B., 2004. OV3A



CKOpPOCTh MOBBIIICHUS TEMIIEPATYPHI
B APKTHKE HUCTOPUYCCKHU ObLI OOJICE
BBICOKOWy YEM CETrOdHS



Macuira0Obl MOBBIIIEHUSI TEMIEPATYPHI B APKTHKE

B MPOILIOM OBUIM TOpa3no O0JibIIe, 4eM B XX BEKE.
Temnepartypa B LleHTpanbHoun NpeHnanauu 3a nocnegHue 50 TbicAY net

48000 43000 -38000 -33000 -28000  -23000  -18000  -13000 8000 -3000

Mpaaycski C 3a 100 net

Bpewms, net

UcmoyHuk: NOAA, GISP2 Ice Core Temperature and Accumulation Data, Alley, R.B., 2004.
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CxkopocCcTb NOBLIWEHUA TEMNEPaTYPbl B UICTOPUUECKOM
npownom NpeHnangum 6bINa B gecATb pa3 BbllUe,
yem B XX Beke (15 n 1,5 rpapyca 3a ctonetue).

CKopocTb U3MeHeHUsA TeMmnepartypbl (rpagycoB C 3a 100 net) B LleHTpanbHoOW MpeHnadguu 3a nocnegHue 50 Toic. ner.
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UcmoyHuk: NOAA, GISP2 Iice Core Temperature and Accumulation Data, Alley, R.B., 2004. O/NOA



12 tricsa4 jet Hazand B [peHianaun
3a 144 roga noremneno Ha 10,3 rpanyca,

WU B cpeaHeM Ha 7,2 rpajayca 3a CTOJICTHC
OTknoHeHue TemnepaTtypbl B LleHTpanbHou NpeHnaHanmu ot coBpeMeHHon, 9760-9618 rr. Ao H.3.

Bpewms, net
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UcmoyHuk: NOAA, GISP2 Ice Core Temperature and Accumulation Data, Alley, R.B., 202(:5!“ 3A



14,5 toicsau et Ha3ang B I peHmangun
3a 193 roga moremneno na 11,1 rpanyca,

WM B cpeaHeM Ha 7,3 Ipaayca 3a CTOJICTHC
OTknoHeHue TemnepaTtypbl B LleHTpanbHou MpeHnaHanm ot coBpemMeHHon, 12754-12601 rr. o H.9.

Bpewma, net
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Temneparypa, rpagycbi C

UcmoyHuk: NOAA, GISP2 Ice Core Temperature and Accumulation Data, Alley, R.B., 202(:5!“ 3A



HM3MeHeHnre Temrieparypbl HE CBA3aHO
C U3BMECHECHUSIMM KOHILICHTpPALIUU
YIJIEKHUCJIOrO raza B arMocdepe



B TedeHne MMIJIMOHOB JIET KOHIICHTPAIIUS C02
B arMocdepe 3emin Obuia OOJbIIIE,

yem 400 ppm, a temneparypa — Boime 195,7°C.
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Ucmo4Huk: http://www.geocraft.com



Konebanus rmodaabHON TemIiieparypbl HE MOTYT ObITh OOBSICHEHBI
KOJICOAHUSMH B KOHIICHTPALIMH C02

B atMocdepe B nociaeaane 13 Thicad er.
Changes in temperature and CO, concentration, last 13 000 years

3,0 330

25 310

2,0 290

$ 15 270
g -
3 10 250 §
o Q
2 05 230 &
O

E 0,0 210

D05 - Changes in-temperature;-°CG-- 190

e o ot - 170

1,5 150

Time, thousands of years before present

UcmoyHuku: Salamatin A.N., Lipenkov V.Ya., Barkov N.I., Jouzel J., Petit J.R., Raynaud D. Ice-core age dating and palaeothermometer calibration
based on isotope and temperature profiles from deep boreholes at Vostok Station (East Antarctica).- Journal of Geophysical Research, 1998,
vol. 103, N D8, pp. 8963-8977; Petit J.R., Jouzel J., Raynaud D., Barkov N.I., Barnola J.M., Basile I., Bender M., Chappellaz J., Davis M., Delague G.,
Delmotte M., Kotlyakov V.M., Legrand M., Lipenkov V.Ya., Lorius C., Pepin L., Ritz C., Saltzman E., Stievenard M. Climate and atmospheric history
of the past 420,000 years from the Vostok ice core, Antarctica. Nature, vol. 399, N 6735, 3 June 1999, pp. 429-436; Neftel, Friedli, Moore et al.
Historical Carbon Dioxide Record from the Siple Station Ice Core (reported on-line by the Carbon Dioxide Information Analysis Center at
http://cdiac.esd.ornl.gov/ftp/trends/co2/siple2.013). Bern, Switzerland, 1974.



Konebanus rinodanbHON TemIiepaTypbl
HE MOTYT OBITh OOBSICHCHBI N3MCHCHHUSIMU
B KOHLIEHTpAIMU YIJIEKUCIIOro ra3a B aTMochepe
B nociuenaue 140 ier.

W3meHeHuns rmobansHou TeMnepaTtypbl U KoHUeHTpauum CO, B atmocdepe, 1860-2003

Global absolute temperature, °C

14,3

14,2

14,1

14,0

13,9

138

13,7

13,6

13,5

380

Global temperature, °C

- 360

340

320

300

280

260

QVQN@QVQN‘DQEQN@QVQN@Q ONOOTONOOTONOD
OGO OOOOOOTO OO OO OHMOMOOOOOHNOHO O
A S i . i i S S S R R I S R I T S I R I I S R IR R S T S i i alh ol S O o |
UcmouHuk: Carbon Dioxide Information Analysis Center, 2003.

CO, concentration, ppm
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[ moOanpHas TemMieparypa UMeeT 00Jie€ CHIIbHYI KOPPEIAILUIO C
T€OMarHuTHOM akTMBHOCTBIO Connia, 4eM ¢ konuentpanueid GO, B

aTMocdepe.
Standardized anomalies in CO2 concentration, AA Index
of geomagnetic activity and global temperature (22yma), 1889-2001
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Ucmounuku: Carbon Dioxide Information Analysis Center, 2003, WDC for STP, Moscd@|13A



YIpo3bl UCUE3HOBEHHUIO | peHIaHCKOTO
JIE€AOBOTO IIATA HET




Pacraer mm nemoBwiii mut [pennananm?

MoxeT 6bITb. HO Ha 3TO noTpebyetcsa 3000 neT n yBenn4yeHue
koHueHTpauuu CO, B atmoccpepe BuYeTBEpPO — A0 1520 ppm.

Response of the Greenland ice sheet

Predicted change in the ice sheet volume following
a quadrupling of atmospheric CO..
Red indicates thick ice while blue indicates thin (or no) ice
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UcmodyHuk: http://www.stabilisation2005.com



OnHako Ja)ke €CIIM YeJ0BEYSCTBO CMOIVIO OBl OJTHOBPEMEHHO C)KEUb BCE pa3BE/IaHHBIC Ha
CETOMIHSI B MUpE 3alachl yIiis, He(hTH U ra3a, T0 KoHueHrpamus CO, B arMocepe BbIpocaa
obl MakcumyM Ha 800 ppm u, cienoBarenbHO, HE IPEBBICHIA OBl A0COIIOTHOIO YPOBHS
xoHieHrparuy B 1180 ppm.
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Exceedance of global surface
temperature its pre-industrial
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Years

Changes in CO, concentration (heavy line) and global
mean surface temperature (normal line) under
theoretical, hypothetical scenario: all known resources
of gas, oil and coal (commercially efficient coal fields
only) are burned at once at the beginning of 2000, and
then anthropogenic emissions of all types are stopped.

Izrael

UcmoyHuk: http://www.stabilisation2005.com



KoHCeHCyca OTHOCUTENBLHO HEOOPATUMOCTH
TassHUS TPEHJIAHACKHX JICAHUKOB HETa

Will Greenland meltdown be irreversible?

= Difficult to simulate because of timescales
involved

=Consensus not yet reached

= Answer may depend on state of the ice sheet
when atmospheric CO, concentrations are
reduced

UcmoyHuk: http://www.stabilisation2005.com



YTpo3bl HOBBIIIEHUIO MUPOBOrO OKE€aHa U
3aTOIUICHUIO CYIINU HET




3aronuT i 3eMIIF0 MHUpPOBOM OKeaH?

ITo OCHOBHBIM ClLIEHApPUSIM KIMMATHYE€CKUX MOJIECIIEU
ypOBEHb MHUPOBOTO OKEaHa
3a cToJIeThE MOXKET noauAThCcsa Ha 20-35 cwm.

SRES Tyndall® Cer:]nt're

Sea-LeveI Rise Scenarios
HadCM3 Model -- ciimate Sensitivity Constant
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Ucmo4Huk: http://www.stabilisation2005.com




[To camMbIM «CTpalIHBIM» CIICHAPUSM YPOBEHb MHUPOBOTO OKEaHa
OJHUMETCS MAaKCUMYM

Ha 50 cMm k 2100 roxy n vHa 1 M x 2250 rony.

ﬂ . V,r. : Ty{.dcz”,centfe
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The ‘Commitment to Sea-Level Rise’

Unmitigated (I1S92a) and stabilised scenarios (S750 and S550) compared.

1
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UcmounHuk: http://www.stabilisation2005.com



IPAKTHYCCKN HC N3MCHHUJIC
CpeaHerogoBble OTKINOHeHUA ypoBHSA MupoBoro okeaHa, 1913-2003 rr.

YpoBeHb MUPOBOro okeaHa B XX BEKE
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UcmoyuHuk: PSMSL.



YpoBeHb MupoBoro okeana B XX BEKE

IIPAKTUYCCKHN HEC M3MCHUJICS .
YpoBeHb MupoBoro okeaHa, 1900-2003 rr.
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Source: PSMSL.



3a npenpiaymue 20 TeIcSY JeT ypoBeHs, MupoBoro okecana mogHsuics Ha 120 wm.
AHTPOITOTCHHOM BO3JICHCTBHHM CKOPOCTH €T0 TOBBIIMICHUS CYIIICCTBEHHO 3aMeInIach U
noctunia npumepao 1,8 MM B rom. AHTPOITOTCHHOTO BO3JICHCTBUS CKOPOCTH
HOBBIIICHUS YpOBHS MupoBoro okeana Obiia B 10 pas Bhime.

Sea Level Rise

120m global mean sea leve/
rise since Last Glacial
Maximum ZOKy ago

Current rate ~1.8mm/y
Past rates x10 greater

Sdiidhd

ae [ kyr

Avoiding Dangerous Climate ' AB\':ELS:‘cﬁC Survey
Change - Exeter Feb 2005 MATUSAL EMVISOMMENT RESEARCH COMPCS
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Rapley

UcmouHuk: http://www.stabilisation2005.com




Yrpo3sl octaHoBku Ioabdcrpuma
HET




OcranaBinuBaercs 1u [oaspcTpum?
ComracHO amoKaJUNTHYSCKUM MPOTHO3aM M3—3a IM00aTBHOTO MOTETUICHUS
['onbcTpuM MOXKET OCTAaHOBHUTHCSIa

Great ocean conveyor beit

Heat release
to atmosphere

200N

Warm surface
current

Cold saline
deep current

—— ———

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
UcmodyHuk: http://www.stabilisation2005.com




C 1960-x rogoB HabmOgacTCsA HE3HAUNUTEIbHOE onpecHeHue JIabpagopckoro Mops.
Osnadaer im 310 ociabnenue lonmbdpcrpruma? Her.

B mocaenHue necaTUIeTHsS HaOMIOAaMCh CYIISCTBEHHBIC N3MCHEHUS B APKTHUESCKOM 1
ATIaHTUYECKOM OKeaHaXs HO 0 CHX MOp HET HUKAKUX IOATBEPIKICHUM OCIa0ICHHUS
Tonbdcrpuma
(TT'C - TepMoraauHOBOM HUPKYISAIUH ).

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

=iz S weakening THC.
1950

2000 B2

Al

e —————— : . Models suggest that signals of
B 5 S L anthropogenic THC change will
Ll an. e it J 3 become detectable in the near
TEERA st MOV i, future — provided the necessary
LI O\ PN observations are made.
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© Crowmm copyrighs (Dickson et al. Noture 2002, Wu et al. CRL 2004)

UcmoyHuk: http://www.stabilisation2005.com



Teopernuecku [oabhcTpuM MOKET OCTAHOBUTHC
Ero ocTtaHoBKa MOkeT OBITh OBICTpON H/MiH HEOOpPATUMOM .
Bo3neiicTBue 3TOTO Ha KIUMAaT MOXKET OBITh 3HAUMTCIIHLHBIM,
IpUYEM HE TOJILKO JJIsi EBpOIIbI.
Ho Hu ofHa U3 JIEHCTBYIOMIUX ITIO0ANIBHBIX KIMMATHYECKUX MOJIENICH HE JEMOHCTPUPYET
BO3MOKHOCTH OCTaHOBKM [ onb(CcTprMa HU IO OAHOMY M3 ClleHapueB. Iloka Takxke He
OTMEUEHO KaKMX=IHOO IMOATBEPKIACHUM ociabdiaeHus cuibl [onbdpcrpruMas.

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

© Crowmm copyvighs

Wood

UcmodHuk: http://www.stabilisation2005.com




B cinydae octanoBku I onbdcTpuma riodaabHOE MOTCIUICHUE IS
OOJBIIMHCTBA IUIAHETHI MOXKET COIPOBOXKIATHCS HE3HAYNTEIIBHBIM (Ha
2-3°C) noxonomanueM B BennkoOpuTaHNH.

Artificially induced THC shutdown in HadCM3 model
THC col]apsc {(yrs. 0—-10)- control ~ THC collz lapse t under GHG— control
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In preindustrial climate In 2049 after global warming (1SS2a)

(Vellinga & Wood Cilimatic Change 2002, Wood et al. Phil. Trans. Roy. Soc. A 2003)

Ucmod4Huk: http://www.stabilisation2005.com




CrpaBO4YHO:

CpenneromoBas TeMiieparypa B Benmukoopuranuu — mioc 10,2°C, B Poccun —
munyc 3,4°C.

B runorernueckoM cirydae Iio0aabHOTO MOTCIICHHsy, OCTAHOBKHU [ onbdcTpuma u
nokabHOTO Toxojonanust B CeBepo—3amannoii EBpomne (B ToMm uucie u Ha
bpuTaHCKHX OCTpOBax), CpeaHerojoBas Temieparypa B BeaukoOpuTaHuH OIyCTUTCS
no mwioc 7-8°C, a B Poccun momanmercs no munayc 1-2°C.

DTO M Ha3bIBACTCS I100aTbHON KaTacTpodoii?

BceMupHBIM ATIOKAIHIICUCOM 2

OUN3A



YTrpo3a 4eJI0BEYECTBY UCXOAUT HE OT
MOTEIUIEHUSAy A OT MOXOJO0daHUA




YenoBeYeCTBO HAYYUIIOCh OOPOTHCS € KApOM C MTOMOIIBbK) KOHAUIIMOHUPOBAHUS BO3/yXas
bopb0a ¢ X01010M UAET THICSYEIETHSIy HO YCIIEXU — CKPOMHBI, a MOTEPU — 3HAYUTEIIHHBbI.
Co CHMKEHUEM TEMIEPATYPHI BO3AyXa CMEPTHOCTh HACEIICHUS,

KaK MpaBUJI0y YBCINYUBACTCa
Ce30HHble OTKNMOHEHUAA CMepPTHOCTU U TemnepaTtypbl B Poccuu, 1997-2003
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Pacyem N3A no daHHbIM ®edepasibHoU cmamucmuyeckol ciyx6bl Poccuu. QDA



3aKJIIOUCHUE

Hu onuH n3 BaxxkHeMmMx BbIBOJIOB Aokiaana ACHMA o moremneHuun
APKTHKH, B YAaCTHOCTH=

= 0 €¢ OBICTPOM MOTEIJICHUM,

= 0 BJIBO€ 00Jie€ BHICOKOM CKOPOCTH HOTEIUICHUS B APKTHKE I10
CPaBHECHHUIO C IN100AIbHBIM,

- 0 5-10 kparHOM ONIEPEIKESHUH CKOPOCTHU ITOTCINICHUS B apKTUYCCKHX
pPErHOHAX CKOPOCTH INI00AIbHOIO HMOTEIICHMS,

= 0 KaracTpo(UUYECKUX MOCIEACTBUIX IOTEIJICHUS B APKTHKE

HE COOTBETCTBYET JAEMCTBUTEJIBHOCTU.



