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Fast and slow processes in the carbon cycle

Fossil fuel

Speed of exchange processes

- Very fast (less than 1 year)
Fast (1 to 10 years)
Stow (10 to 100 years)

- Very siow (more than 100 years)
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The global climate of the 21st century
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Change in methane abundance

Radintive forcing (Wm-2) Chappt)
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Last 1 000 Years | Global average and
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Relative sea level over the last 300 years
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AHTpOMNOreHHas aMUCCUs YrineKkUcrnoro rasa
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AHTpOMNOreHHas aMUCCUs YrineKkUcrnoro rasa
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Temperature
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Great ocean conveyor belt

Heat release
to atmosphere

Affantic

Warm surface

current

Heat release
to atmosphere
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O30HOBbIE AbIPbI
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CocTostHne o3o0HoBOro crnost Ha 14 nekabps 2008 .

OMI Total Ozone Dec 14, 2008
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EP/TOMS Total Ozone May 10, 2004

CpaBHEHNE COCTOSIHUM
O30HOBOrO CNOsI B
pa3nn4yHbIe OHU

Tag
an

GSTrC/916

AW

B
EEEEEEL

Sir

IVR—FMI-NASA mw
| | —
a:sgusgsegaﬁa
M[ Dobson Units

Dark Gray < 100 and == 500 DU

GEN:354 /2004



[Tpobnemsil:
XXeCTKoe ynbTpadnonetoBoe UarnyvyeHumne

— HenocpeAcTBEHHOE Bo3aencTBue (0XOorn, BocrnanuTernbHble

NpoLEeCChI)
— rymoparibHoe (rmctamMmnH 1 aHarsorm)
— BO3MOXHOCTb Pa3BUTUS paKa KOXMK
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[Tpobrnema 3arps3HeHuns
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3arpsisHeHune
Tunbl:
— XUMUYEeCKoe (MHIpeOneHTHoe)
— donsmndeckoe (napameTpuyeckoe),
B TOM 4Yucrne
> LIYMOBOE
> 9NEKTPOMArHUTHoOE
> MOHU3MpYyoLlee
— Buonorn4veckoe,
B TOM 4Yucrne
> MUKpoOuMorsornyeckoe
> Makpobuorornyeckoe
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MacwwTab:

— NoKarnbHoe
— pernoHanbHoe
— rnobanbHoe.
Cpepa:
— aTmMocdepa
— rmapocaepa
— nutocdepa

— XUBbl€ OPraHN3Mbl.
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NCTOUYHUKIN:
— NPOMBbILLSIEHHOE
— CENbCKOX039UCTBEHHOE
— TpaHCnopTHOE
— KOMMYHaJsibHOo€e
— “BOEHHoe”
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dakTopbl pucka
Tepputopus pucka
[ pynna pucka

Bpems pucka
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3arpsi3HeHne aTMocdepHOro Bo3ayxa

KaHueporeHHble HekaHueporeHHble
Bens(a)npeH B3BelUeHHbIe BeLlecTBa
bexson auokecma asoTa
Popmanbeaerna OVNOKCUA cepbl

Kagmun oKkcuA yrnepoaa
BuHunxnopua 030H

[OKCHHBI CBUHELL

AnnepreHsbl
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PacnpegeneHne NpoMbILLNEHHbIX 3arpsi3HEHWNI

SAIMEMEAAE MADIOOTROMABIX TIPOW3BOACTE
s (BBIfipockr B aTnaocdepy H clpoc CTOMHEIX BOX Ha eXHHHLY MPOHIBONCTES
e E4JOEOI0 EHYTPEHHETO ITPOIYKTA - 6 0T MAKCHIYIG TI0 pETHOH A Poccuu

q
M axay axa\L /L/ - 3[::5?
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CpeaHerogoBoe BbinageHue cynbgaTtoB
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MHTEHCNBHOCTbL BbiNageHus cepbl B 1994 r.

HHHHHHHHH
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HOCMeHHOCT b

pegHue 3a 1332-133b rr. KOHUEHTpaUKH GUOKCHAa Cepnl
B aTMOCPEepHOM Bosayxe ropoaos Poccuu [Mkriky6.m.) [

O -
() 250-750
HET TaHHEIY 750-1500
[ = 6 >1500
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CpeaHune KOHUEHTpauum cBUHLA B Npu3eMHoOn atMmocdepe B ropogax Poccum
(00 BBEOAEHME 3aNpPeToOB HA NUCMONb30BaHNE STUNNPOBAHHOIO DEH3NHA)

Uucnennocre

HaCeneHHa

[TriC.uen.)

- =

5 T
Cpeanue 3a 1992-1996 rr. KOHLEHTPalLlWK CBHHLUA B aTMO- Q .
CPEepHOM BO3aYyxe rup;.n.un Poccuu [0.001*MKkr/kyt6.m) /‘/ () %EHEED
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Cpeanue 3a 1992-1996 rr.
B aTMOCPEpHOM Bo3ayxe ropoaos Foccuu (M

1-20  21-40 41-60 6180 81-100 =100  HETXAHHEIX

B I I e ]

A




[TocTynneHne doocdopa 3a cyeT yaodbpeHnn n CTOYHbIX BOA




[MocTynneHne necTuunaos

[ 125530
I 530-2300




[lpedernibHO dornycmumast KOHUeHmpauus —
coaepaHue BpeaHoro BellecTsa B
OKpyXatolleun cpene, KoTopoe npwu
NOCTOSIHHOM KOHTaKTe Ui Npu BO34EUCTBUN
3a onpepgernieHHbI NPOMEXYTOK BpeMEHHU
NpakKTUYeCKU He BIUSIET Ha 300pPOBbLE
YyesioBeKa 1 He Bbl3blBAaeT HEDNAronpUsITHbLIX
nocnencTesMn y ero NOTOMCTBA.
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MNOK gng atmocdepsl
[ns pabo4en 30HbI

MaKCMallbHbl€ Pa30Bble

cpeHeMeCsYHbIEe
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CpenHecyTto4Hasg NAK B atomocdepHoOMm
BO3YyXe:

- aMMUMakKk 0,2
- HadpTanuH 0,00
- popmansbpgerna 0,01

N W

J
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OcTpoe gencrene atMocepHbIX 3arpsi3HEHUN

— HEOXWOaHHO BbLICOKME YpOBEHbL ODpallaeMoCcTu
HacerieHns 3a CKOPOW NMOMOLLbHO

— N30bITOYHAsI CMEPTHOCTb

— OrpaHN4YeHHOCTL No BpemeHun (3—10 gHen)

XpoHuyeckoe oenctesne atMmocepHbIX 3arps3aHeHUN
— cneundunyeckoe U Hecneynuyeckoe
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3arps3HeHne pagmonsotTonamu

© M.G. Sergeev, 2011



[TNOTHOCTbL 3arpsa3HeHus ues3nem-137

[[MOTHOCTE 2ATrpAsHeHMA
nezemM-137 (KM KB.EM)
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PafoH U3 ecteCTBEHHbIX NICTOYHUKOB — BTOpasd Mo
3HAYNMMOCTM (NOCIe KyPeHUs) NpuUnHa paka nerkmx
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