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N3mMeHeHunsa Kknumarta 3eMnu:
MUK UNn peanbHOCTbL?

Knmmat - MHOFOMETHUN PeXnm norogbl,
XapakTepHbIW Anga 4aHHOW MeCTHOCTU B
cuUny ee reorpadmnyeckoro nosioXKeHus.

[loa kKnumaToM NPUHATO NMOHUMATb
ycpegHeHHoe 3Ha4YeHne noroabl 3a
ONNTENbHbIN MPOMEXYTOK BpEMEHN
(nopagka HECKONMbKNX OECATUNETUN), TO
eCTb KnnmaT — 3TO cpegHasa noroga.



JKCNepnMeHTaribHble

dhakTbl
B nocnegHune necatunetusa HabnwaarTCs

MHOIOYUCIEHHbIE 3KCNEePUMEHTArlbHbIE
doakTbl, AEMOHCTPUpPYOLLME N3MEHEHUSA
KnumaTta 3eMsn, Takme Kak pocT
npmn3emMHon TemrnepaTypbl B rrodasibHOM
MacLuTabe, NoBbILLEHNE YPOBHA MUPOBOIO
OKeaHa, coKpalleHune nonsgapHou ceBepHOU
LLIanKW, yMeHbLUeHNe negHuUKoB, POCT
yucna CTUXUUHbIX CODLITUN, yCUeHune
rmgporiornyeckoro umkna mn t.4. [1, 2].



[ ToNYnHBI

B cooTBeTCTBUN C COBPEMEHHLIMMU
npencrtaBrneHnaMm ogHUM U3 OCHOBHbIX
doaKToOpOB U3MEHEHUN KNMaTa 1 COCTOAHUSA
030HOCQOEPLI ABMAETCA POCT COAEPKAHUSA
HEKOTOPbIX MarbiX ra30BbIX COCTABMNAIOLLNX B
aTMocdoepe, B HaCTHOCTU NAapPHMKOBLIX ra3oB
(yrmekmcnoro rasa, MeTaHa 1 1.4.), YTO NpuBOAUT
K UIBMEHEHUAM paanaLUnoHHbIX CBOUCTB
aTMocdoepbl N pagnaunoHHOMY HarpeBaHuIo
HUXHen atMmocdoepbl (CM., Hanpumep, [3]), a
TaKke paspyLlaroLmx 030H BELLECTB, TaKMUX Kak
dop€EOHbLI U ranoHsbl.



CoBpeMeHHble USMEeHeHUS
KnumaTta 3eMnu

e Temnepartypa

e O30H

e [[@30BbLIN COCTAaB

e Ocagku

e YpoBeHb OKeaHa
e JlegoBbIV MOKPOB




TemnepaTtypa

Koppenauma mexagy pocTom
TemMnepaTypbl U
YBENNYEHNEM coaepXKaHUSA
YIMEeKUCNoro rasa.
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TemnepaTypHble

dHOMAJINnm

BennynHel aHomanun
TemMmnepaTypbl OTHOCUTENBHO
cpeaHux Temnepartyp (1961
-1990 rr.) 3umoun 2007 roaa Ha
Tepputopumn Poccuu
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TemnepatypHble peKOP/AbI
cepeauHbI UI0JIA 2010 roza
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pressure altitude [km]

N3ameHeHnAa TemnepaTypbl B BepXHeun
aTMocdepe
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Difference from 1961—1990

Changes in temperature, sea level and Northern Hemisphere snow cover

0'5'_ (a) Global average surface temperature

§-14.5
14.0

13.5

50

| (mm
S &
P2

L

2]

(=)
T

4+

(million km?)
s

1850 1900 1950

Temperature (°C)

(million km?)




«O30HHaAa Ablipa» Haa AHTapKTUOOU
3.09.2008

Total Ozone (Dobson Unit%
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TasitHue nbaoa B AHTapKTuae

Temnepartypa
BO34yXxa

3a 600 net
nogHanach

Ha 1,8 rpagyca
Llenbcus.
B pesynetarte, ecnum

LLIeCTb CTONNeTUN
Ha3an

Tasno u satem
onegeHesano NuULlb

oKoJ10 0,5%
BbiNnagaBLUero

Ha 3TOM OCTpOBeE
CHEXHOrIo

AOKDOBA, TO B KOHLUEe
HUKPUBAG, 1U B RURLC

MUNHYBLLUEro CToNeTud
— 5%.



Observed sea ice September 1979

©NASA

Observed sea ice September 2003




voulee HMiJio OlldCHDbIA
rmopomMeTeoposriorm4ecKkux ABfIeHUN B
Poccuu, 1991-2006 rr.

NcTouHuk: CtpaTterndecknun nporHo3, Pocrugpomer, 2006.
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[a30BbLIN COCTaB

3ameHeHna coaepxaHnun
NapHWUKOBLIX ra30B 3a
nocnegHve aBa ThiCcAYENeTus
B aTMocdepe 3eMnu



Concentratlons of Greenhouse Gases from 0 to 2005
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FAQ 2.1, Figure 1. Afmospheric concentrations of important long-hved green-
house gases over the last 2,000 years. Increases since about 1750 are atfributed fo
human activifies in the industrial era. Concentration unts are parts per million (ppm)
or parts per billion (ppbl, indicating the number of molecules of the greenhouse gas
per milkion or billion air molkecules, respectively, in an atmospheric sample. (Data
combined and simplified from Chapters 6 and 2 of this repart)




N3meHeHunsa pa3nnyHbIX
napamMeTpoB 3eMnn
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Pa3nunyHble cueHapum pocTa

Global average temperature change (°C)
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CueHapwuu pocTa ypOBHS
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YT0 Xe
Haunbonee noﬂ@dﬂlbel-uaelaqewe rnobanbHou

Npu3eMHOU TemnepaTypbl 3eMHOro Wwapa 4o 2099r. Ha 1,8 °
—4,0 ° (Npy BO3MOXHbIX Npegenax nameHeHna ot 1,1 ° 0o 6,4
).

CpeaHee noBbllLeHne ypoBHA MmnpoBoro okeaHa 3a cyer
NOBbILLUEHNA TeMnepaTypbl 3a 3TOT Xe nepunog ot 0,18 m A0
0,59 m.

B pe3ynbrarte mogenupoBaHusi NPMPOaHbIX NPOLIECCOB U
OLIEHKN BO3MOXXHOIO aHTPOMOreHHOro BO3gencTBusi Obino
NpoaHann3npoBaHO LLIECTb OCHOBHbIX CLIEHApPUEB
noBeaeHUs KNMMMaTUYECKON CUCTEMbI Ha Nepuo, 40 KOHLLA
21 BeKa.

YBenmyeHne MHTEHCUBHOCTU TPOMUYECKNX LIMKNOHOB
(TandpyHOB 1 yparaHoB), yBeninyeHne CKOpoCTW BETpa B
HUX.

YBenunyeHvne BepodaTHOCTU CUbHBIX MMBHEN N MOPCKUX



NameHeHna knumaTta CaHkT-IeTepObypra
- pa3Hble cueHapum
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[locneacTrBusa nameHeHUs
KHAMNNATA

 [[pOAYKTUBHOCTb BCEX OCHOBHbIX C/X KYIbTYP, KOTOPbIE
BbipalLMBaOT B MUPE, pe3Ko ynageT. Ha H13kux wmpotax
YPOXKaMHOCTb MLUIEHULIbI U KYKYPY3bl CHU3NTCA Ha 40% [4].

e Bo3pacTteT yacToTa ¥ MHTEHCUBHOCTD JIECHbIX MOXapPOoB.
OHM 3aTPOHYT MPaKTUYECKN BCE KPYMHbIE JIeCHblIE MaCCUBbI
nnaHeThbl, Bktoyasa CesepHyto, JlaTnHckyo un KOXHY0 AMepuky,
BOCTOK AQOPUMKU U 1Oro-BOoCTOK EBponbl n ABcTpanuu. U,
KoHe4HOo, Poccuio — ocobeHHO B EBponenckomn ee 4actn u Ha
Yparne.

e TasHMe negHUKoB MManaeB, KOTopble yXe K 2050 T.

OO KHbI COKPaTUTLCA OYEHb CYLLIECTBEHHO, NMPUBEAET K
OCKYOEHMIO KpynHeUuLunx pek Kntaa — v ans 23% HaceneHus
3TON cTpaHbl OyaeT HabnwaaTbca AePUUUT NNTbEBON
BOAbI.

149 we nhbobnemva cunkHO kocHetTeca Aunuuuv nekm koTonoua no



e Oxxupgaetca 70-NPOLEHTHOE CHUXXEeHUe OAOCTYMHbIX
pecypcoB npecHou Boabl B Cpean3eMHOMOpPbLE, Ha tore
AdpuKkn 1 B 06LIMPHBIX obnacTtax KOxxHon AMepuKn, KoTopble
TakXe noanuTbiBaloTCA negHukamu Kopamneep.

e B ceBepHon Cnbupu, KaHage n Ha Ansicke noBepxXHOCTHbIN
CJIO/1 BEHYHOU MepP3r10Thbl AOJIKEeH pacTasdaTb NMOJSIHOCTLIO.
OTO MOXET Bbl3BaTb CEPbE3HbIE NPOBIEMbI HE TOMBKO AN
MECTHOIO )XMBOTHOIO U PAaCTUTESTIbHOIO MUpa, HO U ANs
NHMPPACTPYKTYPbI, KOTOpasi 34eCb BO3BEAEHA C paCH4ETOM Ha
MEP3nOoTY.

* 4-I'paﬂ,yCHbI|7I POCT TeMnepatypbl NpUBeneT K TadHUIO JibAOB

3anapa AHTapKTuku v N'peHnaHaum.




e B couetaHuu c yqyactuBMMUCA BYpPAMU MOpPE CTaHET,
BO3MOXXHO, pa3pyLinTenbHbIM ANA Nnodepexba MHOMX
cTpaH EBponbl n NpubpeXHbIX PEMMOHOB APYrUX CTPaH.

e K KOHLy CTONETNSA ypoBeHb MOPS MOXET BbIPacTU Ha
50-80 CM.

e Tponuyeckne LUUKMOHbI CTaHYT bonee 4YacTbiMU U
XXECTOKNMM.

* YyacTaTCAd HABOAHEHUA U UX MHTEHCUBHOCTD.

e Tponnyeckne TOpHa[o — CTaHyT
«cpeaAHelUNPOTHbIMUNY.
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Cnacmbo 3a BHUMmaHue!
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