4. [IpoucxoauT MM KIUMaTHdeckas katactpoda B ApKTHKE?

B xonne 2004 r. Obut onyOIMKOBaH U HOIYYHI OCCIPEIEACHTHYIO MPOIaraHIuCTCKYIO IMOIICPIKKY
JOKJIa O KaTacTpOMUUIECKUX MOCICACTBUAX YCKOPEHHOTO MOTEIICHUS APKTHKH .




ITo Bepcumn qokjana 3a MOCICIHUM IMEPHO HMOTEIUICHUS CPSIHET0M0Bas TeMIIepaTypa B
Apxruke nogusuiack Ha 1,9°C. Tem cambiM ona Ha 0,6°C npeBbicuia TeMIIepaTyphl BO
BpeMs npeabl=aymiero moremicHus B konne 1930-x — nagane 1940-x rr.
FopoBble OTKNOHEHUs OT cpeaHeroaoBoro ypoBHA 1961-1990 rr.

Observed Arctic Temperature, 1900 to Present

P

Annual average change in near surface air temperature from
stations on land relative to the average for 1961-1990, for the
region from 60 to 90 N.

UcmoyHuk: Impacts of Warming Arctic, p.23.




Mpaaycekl C

OnHako Jake Mo AaHHBIM IIeHTpa XN TeMIeparypa B ApKTHKE 3a 3TO BpeMs
noBwicHiIack He Ooiree yeM Ha 0,8 rpagyca. K mavany XXI croneTus oHa nuiib
npHOIN3HUIIACh K YPOBHIO, yike HaOmomaBmemMycs 3a 60 ner mo storo — B Havane 1940-

X T'O/IOBs
FopgoBble OTKNOHEHUA OT cpeaHerogoBoro ypoBHsA 1961-1990 rr.
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UcmoyHuk: Hadley Centre.
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L4

H3MeHeHne apKTUUECKOU TEMIIEPATYPHl MAJIQ YEM OTIUYAETCA OT U3MEHEHUN
r100aIbHOM TeMIepaTypbl. Xopomo BuaeH 60-1eTHuil UK €CTeCTBEHHBIX
TEeMIIEpPaTypPHBIX KOJICOAHU .

CpaBHuUTenbHas AMHaAMUKa OTKNOHEHUN rnobarbHOU U apKTUYEeCKON TemnepaTypbl
(CO CHATLIM BEKOBbLIM TPEHAOM) B LMPKyMmnonsipHoi 3oHe (60-85° c. w.).

Global dT

Arctic cit { degree C)
Global dT ( degree C)

UcmoyHuk: KnswmopuH J1.5.




[Io Bepcum mokjaana u3=3a Ii100aabHOIO MOTEIICHUS
¢ ceHTA0ps 1979 1. 1o cenrss6pp 2003 1. TeppuTopusy MOKPHITAs JIHIOM
B Apkrrke, ymeHbmmiachk Ha 16%.

Observed sea ice September 1979 Observed sea ice September 2003

These two images, constructed from satellite data, compare arctic 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.



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

npa0B yMeHbmiaack Ha 40%.

Visible acts: deline in birth rate

e . (Source: GRID UNEP)

- 1.3 meter
volume down
by 40%

All regions together

Thickness of the ice Thickness of the ice
for the period for the period
1958-1076 1693-1097
v A G T . :
R R Environmental Systems Analysis

Leemans

UcmodHuk: http://www.stabilisation2005.com



Mpagycbl C

OpHako BO BCEM 3TOM HET HMYETO yAUBUTEIbHOro — mnocienaue 30
JeT SIBHJIMCH JIOKAJbHOM (Pa30i MOTEIJICHUS B €CTECTBEHHOM IIMKJIC

TEMIICPATYPHBIX KOJICOAHUN IIUTEIHHOCTHIO 0Koo 60 eT.
TemnepaTtypa B ApKTuKe, oTknoHeHust ot yposHa 1960-1990 rr. (11 JICC), 1880-2000 rr.
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UcmoyHuk: Hadley Centre.
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5. Pacraer au negoBeii mut ['permangun?

OTBeT yuyeHbIX: MOXeT ObITb. Ho Ha 3TO noTtpebyeTtcsa 3000 net m
yBenu4yeHue koHueHTpauumu CO, B aTmMocchepe BYeTBepo — 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



OnmHako Jake B TOM THIIOTETUYCCKOM CIIydac, €CIIH YEJIOBCUCCTBO CMOIVIO OBl
OJHOBPEMECHHO C)K€Yb BCE Pa3BeIaHHBIC HA CETOIHS
B MHpE 3alachl yriis, HepTH 1 ra3a, 10 KoHueHrpamus CO, B atMocepe BbIpocaa Obl
makcumyM Ha 800 ppm u, ciemoBarenbHO, HE IPEBBICHIIA ObI a0COIIOTHOTO YPOBHS
xoHieHrpaiuyu B 1080 ppm.
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Exceedance of global surface
temperature its pre-industrial
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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



BaxHO O/IHaKO, YTO HA CaMOM Jiejie TeMIieparypa B [ pernanaun
B TCUCHHUE IIECTH ICCATHICTUH CHIbKalachs OHA CTalla MOBBIMIATHCS JIMIIL B MOCIICIHEE
AecATHICTHE. TeM He MEeHee OHa Io-TIpexkHeMy Bce erie Hrbke 3HadeHni 1930-40-x

I'0J/I0OBa
OTKknoHeHus oT cpeaHerogoBoro ypoBHA 1960-1990 rr. (11 JICCC), 1880-2004 rr.
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UcmoyHuk: Hadley Centre. ONDA



3aKJIIOYEHUE YUYECHbBIXE
KOHCEHCYCa OTHOCUTEIILHO HEOOPATUMOCTH
TassHUSI TPEHJIAHACKUX 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



6. PacraeT 11 neq0BBIA IIUT AHTAPKTUKU 2

Antarctic Peninsula Ice Shelf
Disintegrations

Slide 11 Avoiding Dangerous Climate 2:,if:,'::ﬁc Survey

Change - Exeter Feb 2005 MATURAL SHVISORIENT MESEAREH COUPSES

Rapley

UcmodyHuk: http://www.stabilisation2005.com




3aKJIIOUECHUE YUYCHBIXE
B AHTapKTHKE JIi¢J HE TacT, a HAKAIIUBACTCS — CO CKOPOCThIO, SKBHUBAICHTHON 6,9 MM
ypOBHA MUPOBOrO OKEaHa B I'0/la

Ice Input - Annual Accumulation

Total accumulation is

uivaleni fo
6.5mm/y SLE

Concentrated around
coast

Central desert

The Antarctic

Peninsula region has
the highest snowfall

equivalent to ~
O.4mm/y SLE

Avoiding Dangerous Climate ‘ 2’:2‘:‘“ic Survey
Change - Exeter Feb 2005 MATURAL SHVISCMMENT RESSARCH COUvRCS

Rapley

UcmoyHuk: http://www.stabilisation2005.com




3aKJIIOYCHNUE YYCHBIXE
3a ocnenaue 50 et B AHTapkTHKe HAOIIOMAaeTCsS HE TIOTCTIIICHUC,
a roxosioianue. [lorermienne 3aTpoHyIio JUlb AHTAPKTUYECKUN TIOIyOCTpOB. HO maxe

OHO BBI3BAHO HE IMOBBIIICHUEM TEMIEpPaTyphbl aTMOC(HEpPbl, & YCHUICHUEM TEILIOrO
OKEAHUYECKOTO TCUCHHU

Temperature
trends

1950 -2000

Data sparse and
often intermittent

Only strong
statistically

significant
warming signal is
over Antarctic
Peninsula
Peninsula

is 2.5C which is
x5 global mean

" Temperature Associated with
Trends

19£0-2000 intensified S.
Ocean Westerlies
Avoiding Dangerous Climate ‘ ‘B\-'-‘igsrhcﬁc Survey
Change - Exeter Feb 2005 HATLRAL SHVISOREIENT MISEAREH SOUCE:
Rapley

UcmodyHuk: http://www.stabilisation2005.com



3aKJIIOYCHUE YUYCHBIXE
bAbI AHTAPKTUYECKOrO MOayocTpoBa cocranisaior auiib 0,9% Bcex n1b10B AHTApKTHIBI
B TMIIOTETUYECKOM CIIy4ae MX TasHHS MaKCH=MaJbHBIN MOIBEM YpOBHS MHMpPOBOIrO OKeaHa
He npeBsicuT 30 cM.

Three Distinct Parts

» East Antarctica

- Bedrock mainly
above msl
-52m SLE

* Wes+ Antarctfica
— Much below msli
-5m SLE

» Antarciic Peninsula
— Mountain chain

— 7% of area
—0.3m SLE

British Isles at
the same scale

Slide 3 Avoiding Dangerous Climate ‘ g"it“h
Change - Exeter Feb 2005 ATURAL E3VISOMMENT RESEARCS

Rapley

UcmoyHuk: http://www.stabilisation2005.com




7. 3aronuT nu 3emir0 MupoBoii okeaH?

OTBeT y4yeHBIX: BPs/ JiMa [10 OCHOBHBIM CIIEHAPHSIM KIIMMATHYECKUX MOJIEICH YPOBEHb
MupoBoro oxeana
3a CTOJICTHE MOXKET NMOAHAThCA MakcuMyM Ha 20-35 cwM.

SRES Tyndall® Cer:]nt're

Sea-LeveI Rise Scenarios
HadCM3 Model -- ciimate Sensitivity Constant

E

i~
I

—AlFI

— B1
A2
B2

O
w
]

o
N
l

0.1

E
@
£
o
c
©
@
=
©
=
O
O

2010 2030 2050 2070
Time (yrs.)

o
. O

Nicholls

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.
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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



3aKJIFOYCHUE YUYCHBIXE
YpoBenbr Mupooro okeana 3a 20 Teicsu jet nogusuics Ha 120 m. B nociaennee Bpems (ITPU
AHTPOIIOTEHHOM BO3JICHCTBHH) CKOPOCTh €r0 IMOBBIIICHUS CYIIECTBEHHO 3aMEINIach M JTOCTHUIIIA
npumepro 1,8 MM B rog. B npomom (BE3 aHTpomnoreHHOro Bo3JeHCTBHS) CKOPOCTh IMOBBIIICHHS
Muposoro okeana Obu1a B 10 pa3 Bhimie.

Sea Level Rise

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

Current rate ~1.8mm/y
Past rates x10 greater
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Rapley

UcmouHuk: http://www.stabilisation2005.com




8. SBnsgercd au TagHue I'OPHBIX JICTHHUKOB PC3YJIbTATOM

r100aTbHOTO MOTCTUICHHUS 2
3a 20 ner — B 1978-98 1. 00beM HEMATBCKUX JIGTHUKOB 3PUMO
YMEHBIIIHJICS «

Some Climate Impacts Are Already Critical at
Local/Regional Levels

' ® Glacier retreat and glacial Iake expansion in Nepal:
4 increased nsk of GLOFs with impacts on infrastructure and
! livelihoods; altered water and energy outlook

L

.

. - OECD 2003; Development and Climate Change in Nepal:
Pa rry Photo source: Department of Hydrology, Nepal Focus on Water Resources and Hydropower

UcmoyHuk: http://www.stabilisation2005.com




B 5TOM HET HHYEro yIMBUTEIBHOTO — nociaeaune 30 jeT SBUINCH JTOKAIbHON
¢azoit noremicHus B 60-1eTHEM €CTECTBEHHOM ITUKIIE TEMIIEPATYPHBIX
KOJICOAHW .

Temnepatypa B LleHTpanbHOM A3un, OTKNOHEHUS OT cpeaHerogoBoro ypoBHA 1960-1990 rr. (11 JICC), 1880-2000 rr.
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UcmoyHuk: Hadley Centre, NCDC. ONSA



Elie ogHuM sIKOOBI TOATBEPKACHUEM HAYILIETO IT100aIbHOIO
MOTEIJICHUSI HAa3bIBACTCS YMEHBIICHUE 00bEMa CHETOB U JIbJIOB
Knnnmanpkapo.




OnHako METEOPOJIOTHYECKHE HAOMIOACHUST JEMOHCTPUPYIOT, UTO Ha BBICOKOTOphsix Kenun
1 TaH3aHUM DPOUCXOAUT YMEPEHHOE MOXOJIOJAAHUE. YMEHBIIEHUE PA3MEPOB CHEXKHOU
manku KuinmMaHpkapo TporucXoauT MO APYTUM MPUYMHAM.

CpeaHerogoBas Temnepartypa Ha Bbicokoropbsix Kennn n Tanszanuum (11 JICC), 1961-1995 rr.
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UcmouHuk: GISS, NASA. ©NOA



