~ IameHeHune knumarta 3eMrnu:
MUdbI N peanbHOCTb

JleB Hukonaesn4d KapnuH
Pekmop PITMY




Y10 Takoe knumart?

CnoBo «KnumaT» NponcxoamuT oT rpedyeckoro «klimatos», koTtopoe bykBanbHO
NepeBoaNTCA KaK «HaKITOH». OTOT TEPMUH BnepBble Obin BBeaEH 2200 et
Ha3ad OpeBHerpeyYeckMmM acTpoHOMOM [uMnnapxom. YYeHbin umen B Buay
HaKIMOH 3eMHOW MOBEPXHOCTM K CONMHEYHbLIM fny4am, pasnuyme KOToporo ot
9KBaTOpa K MOSOCY yXe Torga cymtanoch NpUYMHOM HecxoncTsa noroabl B
PasnNUYHbIX LUNpOTaXx.

[To3gHee KnnumMaTom HasBanm MHOMOMNETHUN PEXUM Norodbl, TUMUYHLIW ONd
OAHHOro panoHa 3eMnu.

Paznunyarotr MUKPOknumaTt n MAKPOknunmar.
MakpoknmmaT — 3TO Knumart NfaHEeTbI B LENOM.

MuKpoknumaTt — 3To KnMmaT HebonbLIOoro
y4yacTka MECTHOCTH.




3ayeM n3yvarT Knumart?

CocTtaBuTb npeactasneHnme o Krinmarte paf/'|0Ha MO>XHO TONbKO Ha OCHOBaHUM 0600LLEHNS
cBegeHunn o noroge, HakornnMBLLUUXCA 3a MHOIO J1eT.

3HaHUSA O KNnMMaTe BecbMa nose3Hbl Ansi MHOrMX oTpacrnie Hapog4HOro Xo3sincTea:

C
6 CB Hanpumep, npu nnaHuposke u cmpoumersiscmeae 20p0008 Heobxo0umMo

2 3Hamb npeobrnadarowee HarpasneHue eempa: 3mo no38osiUum mak
pPacrosioumsa rpoMbIWIIeHHbIe rnpeonpusmus, 4mobbl OHU He
3a2psA3HANU 8030yX XUIbIX K8apmasioe ObIMOM U Kortomb. OCHOBHOE
HarpasrfeHue eempa y4umbieaemcs makxe rpu ycmpoucmee Ha
aspodpomax rosioc 01 nocadku u 83riema camosiemos.

0B

[lpu 3aknadke cpyHOameHmMoe 30aHul usnu rpoknadke fTuHUl nod3emMHbIX
KOMMYyHUKauuu (Harpumep, 8000rpoB800HbIX mpy6) Heobxooumo
yqumbieame memrepamypHbIl PeXXUM o4Y8bl, YMobbl 3a510XKuUMkb
mpy6bl HUXE Cr1051 3UMHE20 MPoMepP3aHUS.

[lpedcmasrnieHue o mom, kak Yacmo Habrirodaromcs 3uMol OYEeHb HU3KUE

mewmrepamypbl 8030yxa, 8aXKHO rpu pacdeme u e8blbope KOHCMpyKyuU
30aHudl.




Yem Xa PaKkTepUN3yeTcAa KIIMMart

HanpaeneHue n cuna setpa

MoTtokun

CONHEeYHOro e <L / Konuuectso
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™
* Konunuectso
ConeHocTb / / / 4 ocagKoB
BoAbI
Haknon
3eMHOM
ocKn

KonuuecTtBo 30H
BEUHOW Mep3n0Tbl



CoBpeMeHHbIN KNnmart

O6bIUHO Pa3NUUAIOT KIMMAT MO PEXUMY TEMMNEPaTYPbl — X0/I00HbIU, yMepeHHbIl, XapKud.

Kaxkablit U3 3TUX peXUMOB MOXKHO XapaKTepu3oBaTh B 3aBUCUMOCTU OT peXMMa 0CafKoB U BNaXKHOCTU KaK MOPCKOU U
KOHMUHeHmManbHsIl. Ho 310 oueHb npm6nu3menbuaﬂ Knaccmbm(aum 3€MHbIX KNUMaTOB, He BK/IDYaloWwaa MHOTUe BaXHble
Knumatuueckue obnacru, BPOAEe 30HbI MYCCOHO8 UNWN 8bICOKO20PHbIE PAUOHbI.

Pacnpe,qeneH ne KnnmatnyeCKkmnx soH

XonoaHbli MOPCKOW

Vit . YmepeHHbIi
epemjbm KOHTUHEHTaNbHbIN

MOPCKOA

Kapkui

KOHTUHEHTaNbHbIN Kapkuin Mopckomn

XonogHbin

KOHTUHEHTaNbHbIN
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MCTOPI/IFI KJINMaTa

20000 A0 H.2
+3 Koney
nocnegHero
NefHUKOBOro
+2 nepwoaa
+1

Orknonexne

OT cpegHein
Temneparypbl

(B rpagycax uenscna)

10000 go H.3

lonoueHoBbIi
ONTUYyM

1000 1700 1860 Hawm gHu
CpepHeBekoBoe Manbii
noTenneHue NefHNKOBLIH
nepuop,
e Espone
MpwnbopHbie

1860 1880

MpwnbopHbie usmepeHus
sepyTcac 1860 ropa

U3mepeHua

1900 1920 1940 1960 1980 2000



To B XXap, TO B xonopg

— 50 MmnnNnMoHoB et Hasag B ApKTUKe pocnn nanbmsbl

— 20 000 net Ha3apg bonbluas YacTb EBponbl 6bina
NOKpbITa NbAOM

— 4000 net Ha3ag HacTtynaeT rnobansHoe
noTenneHune

— 1500 net Ha3ag HacTynaeT anoxa NoxonogaHus.
HauynHaeTtcsa Bennkoe nepeceneHne Hapoados.




To B XKap, TO B Xxonop

— B VIII-XIII Bekax HacTynun nepuoa
KpaTKOBPEMEHHOrO NMoTenfeHns —
CcpeaHeBEKOBbIN KITMMaTUYECKNN ONMTUMYM.

— Manbi negHMKOBLIN Nepuog — nepuon
rmobarnbHOro NoxosriogaHns B Te4eHne
XIV—XIX BekoB

— IXX — XXI Beka — nepuoa rnodanbHOro
notennenus. CoBpeMeHHbIN Knumar.



COBpeMeHHbIe CUrHarlbl NoTerJyieHnA

Ocexb 2006 roga B EBpone
Obina camoi TENNOI 3a BECb

NEPUOA MHCTPYMEHTANbLHBIX
HabNKASHWA.

B 2003 rogy B Espone us-sa
¥ape! nombno 35 000 yenosex.

Beynan mepanora Ha Ansicke
MNoBblWweHne TeEMnepaTypb!
Ha 3—4 rpagyca ¢ 1950 ropga
OKasarno 3ameTHbIM 3thdexT
Ha AnAcky.

ATnaHTH4YecKue yparaHbl

cesoHa 2005 roga nobunu sce
»— pPEeKopAb! N0 YacTOTE BOSHUKHO-
BEHWA W CHNE.

o
5
3

Hasogxenna 8 bonusun
MocTpagano Sonee 17 Thic.

yenoeex 8 2006 i
b HOXHO-aTNaHTMYECKMUH yparaH,
KOTOPbI HarpaHyn Ha Bpasunuio
J Habnioganca snepssie 8 2004,
Tasxune negHMKOB B AHgax
MNoBcemecTHOE CoKpalleHne
nnowaau negHUKos B TPONK-

yeckux Axgax B 20-m cTONETUN.

Coxpaujaercs nnowans
NeaoBOro NOKpoBa B ApKTUKe
Ha 8% sa gecATuneTHe.

Bl

TaaHne CHOMPCKOH BEYHOMH
MEP3MNOoThbI Hayanoch us-3a

YBENWYEHWA CPEQHEN TEMNEPATYPbI
¢ 1960-x rogos Ha 3 rpagyca.

UsmeHeHnnsa knumara B Kurae
COBNaJAIoT ¢ OXUAAEMBIMKA
3HAYEHUAMMW U3MEHEHUA
Knumara.

B Ungmm 8 2003 rogy cranu
npuuKHON rmbenu nonyTopa
ThICAY YENOBEK.

HaBogHeHus B HoBo#
3enaHgum B pespane 2004
roga cTanu NpU4MHON rubenn
NIOAEN U NOBPEXOEHUA
BoNbLUMX CENBCKOXO3ANCTEE-
HHbIX NNowaaen.




N3MeHeHUs KOHTUHEHTarbHbIX TeMMneparyp
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«[MapHNKOBbIN» 3P PEeKT

ConHue nsnyuaer

TennoBYyio 3HEPTUIO.

Bonbuwas yactb ynstpadpuonera
OTpaXkaeTcss 030HOBbLIM CNIOEM.

Bonblas yacTb MHGPaKPACHOTO N3NYUEeHUA
OTPaXaeTcsA MOBEPXHOCTLIO 3eMU.

Ho He BcA... HEKTOpOE KONUUECTBO
N3Nyyaemom COMHLEM SHEPTUMN OCTAeTCA.

«O30HOBbIE AbIPbl» MO3BONAIOT
«NULWHeMy» ynbTpaduonerty
: NpoxoauTb aTMocdepy...

..a 32 CYET yBeNnnMueHns
KONMUECTBa NapHUKOBbIX
rasos B aTMocdepe
yBeNnunBaeTcs
KONMUeCTBO 3afep-
XXWBAaeMoro Ha 3emne
M3nyuyeHus —
OHO He YXOAMUT,
a oTpaxaerca
NapHUKOBbIMK
rasamm
obpatHo.

O30HOBbLIN CNOW

/
/
/

, MapHukoBbie rasnl
(Yrnekucnbin ras,
a3oT, BoAsAHbIe Napbi)




[leaTenbHOCTb YenoBeka
N NApHWKOBLIE rasbl

Bbibpochi MNpoaoNXUTeNbHOCTbL
Pa3NnuHbIX +153% HaxoXxAeHusa ra3os B atmocdepe

MNAapHUKOBDLIX ra30B

r A
B 1/50 roay v cenvac YrNeKucnbif ras

A30T 115 ner
B 15 ner
T s e
*.33% +18%
Yrnexucnsiia raz Azor Mertan Ozom

CO) N20 CH‘ 03



OTcyTCcTBUE «MAapHUKOBOro» adodpekra

ConHue uanyvaer
TENNOBYIO 3HEPIUIO.

Bonblwan yactb ynbTpaduonera
OTPaXaeTCA 030HOBbIM C/IOEM.

Bonbluan yacTb MHGPaKPACHOro U3NYUEHUA
OTPaXaeTcA NOBEPXHOCTLIO 3eMNU.

Ho He BCA... HEKTOpPOE KONUUECTBO
N3NyuyaeMoWn CONHUEM IHEPTUU OCTAETCA.

«O30HOBbIE AbIPbl» NO3BONAIOT
«NUWHeMmy» ynbTpadpuonety

NPOXOAUTL aTMOCHEpY... O30HoBbIN CNoK

B cnyuae otcyTcTBma
NapHWUKOBbIX ra3oB
BCE U3/lyueHune
oTpaxanoch 6bi
OT 3eMNN U CHOBa
yxoamno 6bi

B KOCMUUECKoe
NPOCTPAHCTBO.

CpeaHan
Temneparypa
Ha nnaHete
6bina 6b1-17°C
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npl/l‘—II/IHbI N3IMEeHEeHUNA KJINMaTa

EcTtecTBeHHble

ConHeyHan aKTUBHOCTb
Bapuauum paguyca n BbITAHHYTOCTH @f
3eMHOMN op6uTbI

4
- |
KonebaHua HaknoHa 3eMHOW OCH é

I'IepenmocoeKa 3eéMHOoro
MarHUTHOro nonA

MapHukoBbie rasbl B atMocdepe
N3meHeHne naHgwadros e’
MapeHua actepounpos

Byn KaHN4YeCKne UsMeHeHuA

AHTpOI"IOI"eHH ble

N3meHeHue anbbepno
(oTpaxkaemoctn)
3€@MHOW NOBEPXHOCTU
C POCTOM MHAYCTPUKN

YBenuueHue sbibpocos
NapHUKOBbIX ra3oB

Asposonu

O30H



[1pOorHo3npoBaHue
N3MEHEHUNA Knnumara

,.ﬂ) [loTenneHne unu noxonogaHue?

N
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[porHosupyemoe norenneHue
¢ 2000 no 2100 rop, PocT Temnepary pei

(8 rpapycax Lienbcua)

+6

. +5
I — cpearee nosbilenne TemnepaTypel ANA Beex obnacTed

I — nosbiwenme B HexoTopLIX 0BnacTAXx

+3

+2

+1

fop nporHo3a 2000 2020 2040 2060 2080 2100



[MporHo3upyemMblil ypoBeHb NogbemMa Bofbl
¢ 2000 no 2100 rog VOB TGS (B Tl

I — cpearee nosbiwenne yposHA AnA Beex obnacTeit

0,75

[ ] — nosuiwenue B HekoTopbix obnacTax

fog nporHoza 2000 2020 2040 2060 2080 2100



Temnepatypa

Bopa
N 3KOCUCTEMbI

MpopoBonbcTBUE

MoropgHble
ABNEeHNA

JKOHOMMKa
n obuwecreo

[locnencTtBua rmodanbHOro NoTenneHnsd
+1...42 °C

TasHWe ropHbIX NNegHUKOB

CHWXeHUe ypoxaes
B Pa3BMBAIOLMXCA CTPaHaX

Pacwmee KONMMYeCTBO 3acyXx

Ry g 'ﬁvﬁf .
ﬁ; gy ¥

bopb6a 3a npupoaHble pecypcbl,
BOEHHbIe KOHPNUKTbI

+3...+44 °C

CHmKeHne BoJocHabXeHna
BO MHOIVX perMoHax

PocT ypoxaes B BbICOKMUX LIMPOTaxX

PocT konuuecTsa
Knnumatnuyeckux MurpaHToB

+5...46 °C

MosblleHKe, ypOBHA MOPA,
3aTOMN/eHne CenbCkoXo3. yroavin

[ToBcemecTHble cunbHenme
CTUXMiHble beacTeuA

Jemorpadmueckan katactpoda



[locnegcTBmnA NoXonoAaHus

MoHnxeHne
Temnepartypbl

lMpodosonscmeue

Boda

JKkocucmemsi

lMozodHebie asneHus

-1—2°C

MoBnuAeT He3HaUUTENbHO

MoBnuAeT He3HaUUTENbHO

MoBnuAeT He3HaUUTENbHO

§3A%C

CHuxeHWe ypoxaes
B Pa3BUBaIOWMXCA CTPaHaX.

CokpalleHue 3anacos NpecHo BoAbI

B HEKOTOPbIX PErMoHax, BOAOCHabXeHne
B KOTOPbIX 3aBUCUT OT CE30HHOTO TAAHUA
NefHUKOB.

Pactywee uncno sngos
Ha rpaHy BbIMUPAHUA,
MUrpaLini U CHIDKEeHKe
YNCNEHHOCTH.

- 5°C

CHuXeHWe YpoXKaeB B Pa3BUTbIX CTPaHax
(no NpuunHe NO3AHMX 3aMOPO3KOB
1 CYPOBbIX 31M).

3amep3anue HEKOTOpPbIX
He3amMep3aeMbiX NOpPTOB.

be3so3BpaTHan NnoTepa MHOTUX
3KOCUCTEM, BUAOB PacTeHWUi
¥ BUOB XWBOTHbIX.

PaCTymee KONn4yecTBo U MHTEHCMBHOCTD LWUTOPMOB.
YBenuueHune konuuectsa I.]Heﬁ C 3KCTpeManbHbIMK

OTpULATENbHbIMW TeMNepaTypamu.
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Knumat CaHkT-lleTepbypra

— YMepeHHbIN, NepexoaHbin OT yMepPEeHHO-KOHTUHEHTAlbHOIO K
YyMEepPEHHO-MOPCKOMY.

—3a rog B CaHkT-lleTepOypre 6biBaeT B cpegHeM 62 CONHEYHbIX
OHS.

—B ropoge HabntogatoTca Tak Ha3blBaeMble «berble HoUnY,
HacTynatowme 25—26 mas. 3akaHumnBatotTcs bernble Houn
16—17 virons.

— CpegnHsia Temnepatypa Bosgyxa coctasnset +4,3 °C. Cambint
XOonoAaHbIv Mecsil B ropode — doeBpanb co cpeaHen
Temnepatypon —7,9 °C, B sHBape —7,7 °C. CaMbIn TEMNbIN
MecCsL, — WUIONb, ero cpegHecyTodHada Temnepatypa +17,8 °C.

— CpepgHerogoBasi cyMmma ocaflkoB — OKOMoO 673 MM.



UameHeHune knumaTa B CaHkT-lleTepOypre

BonblMHCTBO abCONOTHBLIX

MUHUMYMOB TemMnepaTypbl B
CaHkT-leTepbypre Obino
3apermcTpmpoBaHo eLlé B 18,
19 Bekax, unu B Ha4dane 20
BeKa, B TO BpeMS KaK Ha
Ha4varno 21 crtoneTus
npuxoantca yxe 11
abCorTHBIX MaKCUMyMOB
Temneparypsbl.

TeMmneparypHble peKopabl

AOCOIOTHBII MAKCUMYM

AOCOTIOTHBIE MUHUMYM

+37,1 °C (7 aBrycta 2010 roma)

—35,9 °C (11 saBaps 1883 roxa)

+35,3 °C (28 utons 2010 roga)

—35,6 °C (17 siuBaps 1940 rona)

+34,6 °C (15 utons 1998 rona)

—35,2 °C (6 dempanst 1956 rona)

+34,5 °C (26 utons 2010 roga)

—34,7 °C (16 stuBaps 1940 rona)

+34,3 °C (10 urons 2006 roga)

—34,7 °C (10 stuBaps 1987 rona)

+34,2 °C (4 aBrycra 2010 rona)

—34,6 °C (9 despans 1893 roma)

+33,7 °C (8 aBrycra 2010 rona)

—34.,4 °C (30 nexabps 1978 roga)

+33,6 °C (8 uronst 1972 rona)

—34,2 °C (12 suBapsa 1987 rona)

+33,5 °C (10 aBrycra 1985 rona)

—34,0 °C (13 sauBaps 1987 rona)

+33,4 °C (26 urons 1999 roga)

—33,7 °C (25 nexabps 1892 roga)

+33,3 °C (29 utons 2010 roga)

—33,4 °C (26 siuBaps 1892 rona)

+33,2 °C (9 urons 2006 rona)

—33,2 °C (24 nexabps 1892 rona)

+33,1 °C (15 utons 2010 rozga)

—33,0 °C (4 dbeBpans 1966 roga)

+33,0 °C (19 utons 1970 roga)

—32,9 °C (25 suBaps 1892 roga)

+32,9 °C (18 utons 2001 roma)

—32,8 °C (15 saBaps 1893 rona)

+32,8 °C (14 aBrycra 2007 rona)

—32,7°C (16 ¢despans 1900 rona)




Camble xonoaHble U camble Tensblie Mecsubl B
CaHkTt-lleTepOypre 3a nocnegHue 130 net

TeMneparypa
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MuUHMMaANbHbIE 3HAYEHUA CPeaHeMeCAHHON
Temnepartypbl B CaHkT-TNeTepbypre
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MakcuMasibHble 3Ha4eHUA cpepHeMeCA4YHbIX
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Cnacn6o 3a BHuUMaHue!

Poccunckmn rocygapCTBeHHbIM r’MApoOMeTeOoPONIOrMyeckun YHUBEPCUTET

www.rshu.ru




